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URAL-ALTAIC  LANGUAGES.  The  Ural-Altaic, 
Finno-TaUr,  or  "Tunnian"  languages  constitute  one 
of  the  primary  linguistic  families  (see  Philology,  vol.  xviiL 
p.  779)  of  the  eastern  hemisphere,  occupying  a  vast  domain, 
which  extendc  v.ith  few  interrupdions  from  the  Balkan 
Peninsula,  Hungary,  and  Lapland  eastwards  to  the  Pacific 
Ocean,  and  from  the  Arctic  Ocean  southwards  to  China 
proper,  Tibet,  and  the  Mediterranean.  It  thus  comprises 
nearly  the  whole  of  Asiatic  and  a  considerable  section  of 
European  Russia,  the  northern  half  of  the  Chinese  empire, 
a  large  part  of  north  Persia,  by  far  the  greater  part  of 
Asia  Minor,  and  extensive  tracts  in  European  Turkey, 
Austria,  and  Scandinavia,  with  an  area  of  not  less  than 
10,000,000  square  miles  and  a  total  population  of  over 
40,000,000.  Philologists  recognize  six  well  -  marked 
branchjs,  which,  with  their  main  subdivisions  and  four 
cutlyir.g  doubtful  or  c::tinct  members  of  the  family,  may 
bs  tabulated  as  under  : — 

d  Yenis'.i,  White  Sea  to  the  Yenisei, 
betv.ecn  lower  YenUei  and  Khatangi  rivers. 
I,  upper  YeniscL 

/"innisA,  Finland,  parts  of  Norway  Laki-3  Onega  and 
Ladoga. 

Lapp,  Russian  tnd  Scandinavian  Lapland. 

Esthonu^n  and  Livonian,  south  side  of  Gu!f  of  Finland. 

Mordvinian  and  T.heremissian,  middle  Volga. 

Permian,  VUijak,  and  Siryenian,  bctwccr.  t!io  Vyatka 
and  Petchora  rivers. 

Ostxak,  middle  and  upper  Obi  and  its  eastern  affluents. 

Vojul,  east  slopes  of  the  Ural  Mountains. 
.  Maijyar,  central  and  south  eastern  Hungary. 

Uigv.-  or  Eai'.  Turki,  including  Uigur  proper  of 
Kashgar,  Kv.lja,  and  Yarkand  ;  Jagatai  of  Bokhara, 
Ferghana,  Khiva;  A'aro-^a?/Mt, south-eastern  side 
of  Aral  Sea ;  Turkoman  ( Turkmcnian),  west  Turk- 
estan, north  Persia,  and  Asia  Minor. 

Sitjuk  or  litest  Turki  or  Omtanli,  Asia  Minor  and 
the  Balkan  Peninsula;  Tchuvash.  south-west  of 
Ka7,an  and  about  Simbirsk. 

Kipchak {Kapchnk) :  Comav.,  extinct,  formcrlv  cun-isnt 
throughout  the  Kipehak  empire  from  t)ia  Altai 
Jlountains  to  th5  Black  Sea  ;  Kazan  Tatar,  middle 
Volga ;  Kirghiz,  West  Siberian  steppes,  lower 
Volga,  the  Pamir,  and  west  slopes  of  the  Altai, 
Tliian-Shan,  and  Kuen-Lun  Mountains;  Kogai 
with  Kumvk,  Bessarabia,  Crimea,  Volga  delta, 
Dagh<.^tan,  Terek  valley. 

Yakut,  middle  and  kwer  Lena  and  northern  siopes 
of  the  Sayan  Mountains. 


IV. 
■•■laKic 


jy  I  Siberian  Tatar:  Teleut,  Koihal,  Soyot,  Kolta,  Basu, 

TnRKi'c J      ''"''  Mescheryak,  and  other  corrupt  Turki  dialect? 

( ■  ..   1    \     spoken  by  Tatarized  Finn  populations  from  the 
V,     Altai  to  the  Urals. 

( Sharra   or    East    Mongolian,   Mongolia;    Kahnuck, 

V.         J      Dzungaria  and  lower  Volga,  thence  to  lower  Don  ; 

MoNOOLIC.  j      Buriat  oi' Siberian  Mongolian,  east   and  west  oi 

\_     Lake  Baikal. 

Yj  (  Tungus  proper,    ti-om    the    middle   Yenisei    to   the 

TuKCUSIC     I      Pacific;  idwai/.westenicoastof  theseaofOkhotsk  ; 

\     Manchu,  Manchuria. 

VII.  Japanese,  Japan  and  Riu-Kiu  (Lew-Chew)  Island: ; 

doubtful. 

VIII.  CoREAN,  Corea  ;  donbtfiil. 

IX.  and  X.      Accad  and  Etrcscan  ;  both  doubtful  and  extinct. 

In  its  morphology  Ural-Altaic  belongs  to  the  agglutinat- 
ing order  of  speech,  diflfering  from  other  languages  of  this 
order  chiefly  in  the  exclusive  use  of  suffixes  attached  to 
the  unmodified  root,  and  partly 'blended  with  it  by  the. 
principle  of  progressive  vowel  harmony,  in  virtue  of  which 
the  vowels  of  all  the  sufTi.ves  are  assimilated  to  that  of  the 
root.  Thus  the  typical  formula  is  R -I- R -I- R -f  R,  &c., 
where  R  is  the  root,  always  placed  first,  and  r,  r,  r  .  .  . 
the  successive  postfixed  relational  elements,  whose  vowels 
conform  by  certain  subtle  laws  of  euphony  to  that  of  tha 
root,  which  never  changes.  These  suffixes  differ  also  from 
tlie  case  and  verbal  endings  of  true  inflecting  languagcj. 
(Aryan,  Semitic)  in  their  slighter  fusion  with  the  roof, 
with  which  they  are  rather  mechanically  united  (agglutii;- 
ated)  than  chemically  fused  into  a  term  in  which  root  ar.cl, 
relational  element  are  no  longer  separable.  Hence  it  ii 
that  the  roots,  which  in  Aryan  are  generally  obscured, 
blurrc-!,  often  even  changed  past  the  possibility  of  identi- 
fication, in  Ural-Altaic  are  always  in  evidence,  unafTectod 
by  the  addition  of  any  number  of  formative  [larticles,  ami 
controlling  the  whole  formation  of  the  word.  For  instance, 
the  infinitive  element  viak  of  the  Osmanli  ya:-mak  =  ta 
write  becomes  mek  in  sev-meh  =  io  love  (vowel  harmony), 
and  shifts  its  place  in  sev-il-mek  =  io  be  loved  (imperfect 
fusion  with  the  root),  while  the  root  itself  remains  itr.- 
changed  a.s  to  form  and  position  in  sev-ish-il -mek  =  to  bo 
impelled  to  love,  or  in  any  other  possible  combination  with 
suffixed  el  ments.  The  facility  with  which  particles  ars 
in  this  way  tacked  on  produces  an  exuberance,  especially 
of  verbal  forms,  which  in  Osmanli,  Finnish,  Magya:-, 
Tungus,  and  Mordvinian  may  be  said  to  run  riot.     TLj. 
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is  particularly  the  case  when  the  numerous  raotlal  forms 
become  further  complicated  by  incorporating  the  direct 
pronominal  object,  as  in  the  >[ag}ar  varjak  =  they  await 
him,  and  the  Mordvinian  palasa  =  I  embrace  him.  Thus 
arise  endless  verbal  combinations,  reckoned  in  Turki  at 
nearly  30,000,  and  past  counting  in  the  Ugrian  group. 

Another  marked  peculiarity  of  the  Ural-Altaic,  at  least 
as  compared  with  the  inflecting  orders  of  speech,  is  weak 
subjectivity,  the  subject  or  agent  being  slightly,  the  object 
of  the  action  strongly  accentuated,  so  that  "  it  was  done 
by  him"  becomes  "it  was  done  with  him,  through  him, 
or  in  his  place "  (apud  cum).  From  this  feature,  which 
seems  to  be  characteristic  of  all  the  branches,  there 
follow  some  important  consequences,  such  as  a  great  pre- 
ponderance of  locative  forms  in  the  declension, — the  nomi- 
native, and  often  even  the  possessive,  being  expressed  by 
no  special  suflii.  Hence  also  the  object  normally  precedes 
the  subject,  while  the  idea  of  possession  (to  hare)  is 
almost  everywhere  replaced  by  that  of  being  (to  be),  so 
that,  even  in  the  highly  developed  Osmanli,  "  I  have  no 
money"  becomes  "money-to-mo  not-is"  (AhcheMm  yoh- 
dur).  In  fact  the  verb  is  not  clearly  didercntiated  from 
the  noun,  so  that  the  conjugation  is  mainly  participial, 
being  effected  by  agglutinating  pronominal,  modal,  tem- 
poral, negative,  passive,  causative,  reciprocal,  reflexive, 
and  other  suffixes  to  nominal  roots  or  gerunds  :  I  write  = 
•writing-to-me-is.  Owing  to  this  confusion  of  noun  and 
verb,  the  same  suffixes  are  readily  attached  indifferently 
to  both,  as  in  the  Osmanli  ><fn  =  soul,  >{»-/«■  =  souls,  and 
ydsdr  =  he  will  write,  ydzdr-ler  =  they  will  write.  So  also, 
by  assimilation,  the  Yakut  hitordor  kdiollur  =  tho  birds  fly 
(from  root  kiit  =  flying),  where  lijlol  stands  for  kOtOr,  and 
dor  for  lor,  the  Osmanli  ler,  or  suffix  of  plurality. 

But,  notwithstanding  this  wealth  of  nominal  or  verbal 
forms,  there  is  a  great  dearth  of  general  relational  elements, 
such  as  the  relative  pronoun,  grammatical  gender,  degrees 
of  comparison,  conjunctions,  and  even  postpositions. 
Byrne's  remark,  made  in  reference  to  Tungus,  that  "there 
is  a  great  scarcity  of  elements  of  relation,  very  few  con- 
junctions, and  no  true  postpositions,  except  those  which 
are  given  in  the  declension  of  the  noun,"'  is  mainly  true 
of  the  whole  fapily,  in  which  nouns  constantly  do  duty 
for  formative  suffixes.  Thus  nearly  all  the  Ostiak  post- 
])03itions  are  nouns  which  take  the  possessive  suffix  and 
govern  other  nouns  in  the  genitive,  prcci.sely  as  in  the 
Hindi:  dt/mi-zti-Wrrt/ (m<rn)  j^(Iyd  =  man-o[  direction  (in) 
I  went -I  went  towards  the  man,  where  the  so-called 
postposition  Mrd/,  being  a  feminine  noun  «=  direction, 
requires  the  preceding  possessive  txirticlo  to  bo  also 
feminine  {tl  for  li). 

As  there  are  thus  only  two  classes  of  words, — the  roots, 
•which  always  remain  roots,  and  the  suffixes,  which  always 
remain  suffixes, — it  follows  that  there  can  be  no  true  com- 
poaition  or  word-building,  but  only  derivation.  Even 
the  numerous  Magyar  nominal  and  adjectival  compounds 
arc  not  true  crmpounds,  but  merely  two  words  in  juxta- 
position, unconnected  by  vowel  harmony  and  liable  to  be 
sc[>aratcd  in  construction  by  intervening  particles.  Thus 
in  a ran-»t nU  —  gold-colour -golden,  the  first  pftrt  aran 
receives  the  particle  of  comjjarison,  the  second  remaining 
enchanted,  as  if  wo  were  to  my  "  gold-cr-colour "  for 
"more  gulden";  and  a/a-^-relativo  becomes  atam-fi-a 
—  my  reUtivc,  with  intrusion  of  the  pronominal  to  — my. 

}iut,  while  thpjie  salient  features  are  common,  or  nearly 
common,  to  all,  it  is  not  to  bo  sup|>oscd  that  the  variuiii 
groups  otherwise  present  any  very  closo  Diiiformily  o( 
structure  or  vocabulary.  Excluding  tho  doubtful  iiiciiiberi«, 
the  relationship  bctwcon  tho  several  branches  is  far  less 
intimate  than  b«tw«x>n  tho  various  divisions  nf  the  Scmitio 
^dinTi'Tm.  c/  »rucl.  i/Xuy.,  1.  p.  SVl.'Uniiloii,  IsAk 


and  even  of  tho  Aryan  family,  so  that,  great  as  is,  for 
instance,  the  gap  between  English  and  Sanskrit,  that  be- 
tween Lapp  and  Manchu  is  still  greater. 

After  the  labours  of  Castren,  Csink,  Gabelentz,  Schmidt,  Boht- 
lingk,  Zenker,  Almqvist.  Kadloff,  Munkacsi-Berat,  and  especially 
Winkler,  their  geuetie  affinity  can  no  longer  be  seriously  doubt«L 
But  the  order  of  their  genetic  descent  from  a  presumed  common 
organic  Ural-Altaic  language  is  a  question  presenting  even  greater 
dirticultics  than  the  analogous  Aryan  problem.  Tho  reason  is,  not 
only  because  these  groups  are  spread  over  a  far  wider  range,  but 
because  the  dispersion  from  a  common  centre  took  place  at  a  time 
when  the  organic  speech  was  still  in  a  very  low  state  of  development. 
Henoe  the  various  groups,  starting  with  little  more  than  a  common 
first  germ,  sufEcient,  however,  to  give  a  uniform  direction  to  their 
subsequent  evolution,  have  largely  diverged  from  each  other  during 
their  independent  development  since  the  rem  test  prehistoric  times. 
Hence  also,->vhil6  the  Aryan  as  now  knov>u  to  us  represents  s 
descendihg  line  of  evolution  from  the  synthetic  to  tho  analytic  state, 
the  Ural-Altaic  represents  on  the  contrary  an  upward  growth, 
ranginij  from  tho  crudest  syntactical  arrangements  in  Manchu  to 
a  highly  agglutinating  but  not  true  inflecting  state  in  Finnish-' 
No  doubt  Manchu  also,  like  its  congeners,  had  formerly  possessive 
affixes  and  personal  elements,  lost  probably  through  Chinese  influ- 
ences ;  but  it  can  never  have  possesse'l  tne  surprisingly  rich  and 
even  superabundant  relational  forms  so  characteristic  of  Magyar, 
Finn,  Osmanli,  and  other  western  branches.  As  regards  the  mutual 
relations  of  all  the  groups,  little  more  can  now  be  said  than  that 
they  fall  naturally  into  two  main  divisions — Mongolo-Turkic  and 
Finno-Ugro-Samoyedo-Tungusic — according  to  the  several  metboils 
of  employing  the  anxiliary  elements.  Certainly  Turkic  lies  much 
closer  to  MongoUc  than  it  Joes  to  Samoyedic  and  Tnngusic,  while 
Finno-Ugrio  seems  to  occnpy  an  intermediate  position  between 
Turki.;  and  Samoyedic,  agreeing  chiefly  in  its  roots  with  tho  former, 
in  its  suBixes  with  tho  latter.  Finno-Ugric  must  have  separated 
much  earlier,  Mongolic  much  later,  from  the  common  connexion, 
and  the  latter,  which  has  still  more  than  half  its  roots  and  numer- 
ous forms  in  common  with  Turkic,  appears  on  tho  whole  to  be  the 
most  typical  member  of  tho  family.  Henco  many  Turkic  forms 
•ind  words  can  be  explained  only  by  reference  to  Mongolic,  which 
has  at  the  same  time  numerous  relations  to  Finuo-Ugric  aud 
Samoyedic  that  have  been  lost  in  Turkic  and  Tungusic  It  may 
therefore  be  concluded  that  the  Finno-Ugric  migrations  to  tho  north 
and  west  and  the  Tungusic  to  the  cast  had  been  completed  while 
the  Turkic  and  Mongolic  tribes  were  still  dwelling  side  by  side  on 
the  Altai  steppes,  the  probable  craalo  of  tho  Ural-.\lt*ic  peoples. 

How  profoundly  tho  several  grouiw  differ  one  from  the  other 
even  in  their  structure  is  evident  from  the  fact  that  such  sssnmol 
universal  features  as  tmchangoablo  roots  and  vowel  harmony  are 
subject  to  numerous  exceptions,  oitcn  rpread  over  wido  areas. 
Not  only  is  assimilation  of  final  consonants  very  common,  as  in 
tho  Osmanli  hdun-mak  for  the  Uigur  hulul-mat,  bnt  the  root 
vowel  itself  is  frequently  subject  to  umlaut  throujjli  the  influence 
of  sullixcd  vowels,  as  in  tho  Aryan  family.  Thus  in  tho  Surjut 
dialect  of  Ostiak  the  long  vowels  of  nominal  stems  become  moumeil 
bcfr.ro  tho  posee.ssive  sulfix,  d  and  I  to  i  and  «  to  «  (Caatren).  If 
is  siill  more  remarkable  to  find  that  the  eastern  (Yenisei)  Ostiak 
has  even  dcvclope<l  verbal  forms  analogous  to  tho  Teutoiiia  strong 
conjugation,  the  presents  tabaj',  nbbal<;<j'<iii,  and  i/o/;w«'  becoming 
in  the  past  tobi-i',  abbatoj'an,  and  dalyiyaq'  respectively  ;  so  also 
(aij,  I'jrj.  and  tirj,  present,  uast,  and  imnerativo,  are  highly  sug- 
pcsiivc  cf  Teutonic  inflexion,  but  more  prutMbly  are  duo  toTibctJ.i 
infliieii.rs.  In  tho  samo  dialects  Tnaiiy  nouns  fonii  their  plir.ili 
either  ly  mmlifyiiig  tho  root  vowel,  in  combination  with  a  i.u  Wed 
element,  or  by  moditicatioa  alone,  the  sulfix  having  divip|»aicJ, 
as  ill  tho  English /oo<—/«/,  g-'-K—Jceif.  So  also  vowel  harmony, 
highly  doveloix-d  in  Finni»h,  Majoar,  an. I  Oji.niili,  and  of  which 
t».)  distinct  l.irnis  occur  in  Yakiiti.',  scan-.lv  ■  xi^U  .it  all  in  Trhcre- 
missian,  Votvak,  an.l  tho  Kcvcl  dul-rt  of  Kalh-i.ian.  while  iu  Mcul- 
vinian  nud  Sirj-cni.in,  not  tho  whole  woi»l,  but  tho  final  vowcii 
alone  are  harmnuired.    The  unassimilated  Uiguric  *i/ur-im  aiiswcii 

to  Iho  Osmanli  kUur-'iin,  while  in  jianchu  t'- 

negloctitl,  cji^riallv  when  two  consonaiita  in' 
roi.t  and  the  huirixed  vowels.     But  lo"  much  " 
attachd  to  the  phenomenon  of  vowel  hnnnonv,  »lii 
parativrly  recent  origin,  as  shown  in  the  olkst  M.i. 
tho  12lh  criili:r>-,  which  abound  in  such  diK-onlnn  ■  - 

'  "  Meino  Aii<i.-hlen  wenlcn  »i>h  Im  Kortgange  erv-  ,     ,     . 

dus  Kh  nicM  enlferni    •      ■  '  ^n  Sprachen  '"[•'''":■  ,     ' 

k.v,n"  (H.Winkler,  f  .  .Urr.  L  ,..  M).     >'•""' 

u.llc.lon  ran  .rarely  b. ,.  .  ■•  to  «mc  of  th-  ."-'.IM  Y  ,..l..  1 

0.tiak  dlalecla,  nich  a>  K.>ll*  aiM  othfn  ilill  •  ' 

midille  Ycolwi  and  on  lt«  affliiont*.  lh«  AkuI  an<l 
O^a-t.wnd  A-otf.*roc*''Are.l868,  I'r.faoe.l.p.v  -  • 

e,Vr.  m.j  U  rafarded  a.  abwranl  n..mb,„  of  Ih.  f.m„r.  a^  «:.  o 
whole  It  li  inie  that  the  UrmlAllalo  •jtalMi  nowbex.  quite  macaca  lis 
sUga  of  tnis  InJe^oB- 
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tisda-tegTtot  th.  mod»™  tuiUt-nnt,  litda-saj.  It  clwrly  did  iiM 
cxwt  irf  th«  orguiic  Ur»l-Alt»ic  HiTech,  but  w«  inJopcmlcnlly 
.Unloped  bv  the  different  branchM  on  different  linn  »lter  tlio 
.lisptnion.  it«  "ripin  beins  due  to  the  natural  tendency  to  mer^-c 
^,  ,nd  «    ■  ■-.nious  whole.      The  principle  being 

lhu>  of  a  :  '•  character,  and  necessarily  an  ol^cr- 

«ovth  i:  ■  ■  •  f"> J  "'■■'  traces  of  it  in  the  oldest  and 

crtn  in  the  later  AJo*d  uxts,  as  seen  ly  eomi«ring  the  old  id, 
iar-muHsib  with  the  moro  recent  1.71  mun-tit-Utr. 

This  progressive  vocilic  harmouv  has  been  compared  to  a  sort  ol 
l>K«r»ssiTe  umUul,  in  which  Uio  sutKxed  vowels  are  brouglft  by 
LsuniUtion  into  harmony  with  those  of  the  r^ot.  All  vowels  are 
bfoadlv  divided  into  two  categories,  the  guttural  or  hard  and  the 
mlaui  or  weak,  the  principle  requiring  tliat.  if  tho  root  vowel  bo 
iiard.  the  suftixed  most  also  bo  hard,  and  lict  nrsa.  But  in  some 
cf  the  croups  there  is  an  inteoncdiato  class  of  "  neutral  vowels, 
which  do  not  require  to  bo  harmonized,  being  indifferent  to  cither 
categor}-.  In  acv-ordance  with  these  general  principles  tho  vowels 
in  some  of  the  leading  mcubcrs  of  the  Altaic  family  arc  thus 
classilied  by  L.  Adam—'  
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K  close  analogy  to  this  law  is  presented  by  tho  Irish  rule  of 
"broad  to  broad  and  "slender  to  slender,"  according  to  which 
onder  cerUin  conditions  a  broad  (ci,  0,  «)  must  be  followed  in  the 
next  svllable  by  a  broad,  and  a  slender  {c,  i)  by  a  slender.  Obvious 
rarallelisms  are  also  such  forms  in  Latin  asonniu,  jwrennus,  ars,  irurs, 
itgo,  diligo,  where,  however,  the  root  vowel  is  modified  by  the 
affix,  not  the  affix  by  thi  root  But  such  instances  suffice  to  show 
that' the  harmonic  principle  is  not  ncculi.ir  to  the  Ural-Altaic,  but 
only  more  systematically  developed  in.  that  than  in  most  other 
linsruistic  families.  .        ,  ,       i    ■ 

This  is  not  the  place  to  discuss  the  vexed  question  of  the  relation 
cf  the  Babylonian  Accad  and  Sumirian,  or  of  the  Etruscan,  with 
the  Ural-Altaic  linguistic  stock.  It  must  therefore  suffice  to  state 
in  a  general  way  that,  according  to  the  latest  views,  both  of  those 
Ion;  extinct  languages  were  really  branches  either  of  the  Fiimo- 
Ugric  or  of  the  Turko-llongolic  dirision  of  that  family.  In  rcj^ly 
to  the  objection  that  Sumirian  w.-is  a  prefix  language,  it  is  pointed 
oat  that  Neo-Sumiriaa,  e.itinct  sonio  ItiOO  years  before  the  Christian 
era,  had  already  become  postfi.xin^,  so  t^iat  the  nin-gar  of  tlic 
oldest  answers  to  the  garra-bi  of  the  later  texts,  from  root  gar=to 
roakc.  Kevertheless  the  wint  is  far  from  settled,  as  may  be  judged 
from  the  fact  that  such  specialists  as  Dr  Ziinniern  and  Dr 
Honimel  are  still  at  issue  on  the  fundamental  question  of  the 
Ural-Altaic  affinities  of  Accad  and  Sumiriau.  The  i.nsitioii  of 
Etruscan  is  much  the  same,  the  main  outcome  of  recent  controversy 
being  that  this  primitive  Italian  language  can  scarcely  have  been  a 
member  of  the  Aryan,  whatever  iu  relationship  to  the  Finno-Ta- 
tari.-  family.  . 

Kcgarding  the  Japanese  and  Corcaii  languages,  it  may  be  re- 
marked that  Winkler  agrees  with  Boiler  in  unhesitatingly  includ- 
ing the  former,  while  doubtfully  excluding  the  latter  from  this 
connexion.  On  the  other  hand,  W.  G.  Aston  {Journ.  Hoy.  Asiat. 
Sx.,  August  1879)  considers  that  both  arc  as  nearly  related  to  one 
another  as  English  and  Sanskrit.  The  probability  tliercfoic  is 
that  Japanese  and  Corean  arc  aberrant  branches  of  the  Ural-Altaic 
family,  and  that  they  separated  at  long  intervals  from  the  parent 
stock  and  at  such  remote  periods  that  tiiciv  aUinities  can  no  longer 
Le  clearly  traced. 

UiUioympAy.— Besides  the  references  pivcn  above,  tl.c  cliicf  iffciicra'.  treatises 
on  Uiml-Altaic  l.hilnl',i,-y  are— Kcllgrcn,  Ot^  'Jntndiwjc  tier  finni^hen  Spruchen 
mii  KuekruM  av/ die  i'ral-AitaUc/un  Spr'tciitumim,  Berlin,  1847  ;  Castrcn,  Vebtr 
itUUrwUMtlu  jlnr.ixAen  V'Ma,  lielalnKfont,  lSi9;  ltl.,Syrjtun.  Gram.,  Samojeil. 
Gram.,  and  numerrjus  other  comparative  grainniarSy  dictionaries,  and  general 
trtatUea.ehlefljron  tbcFinno-U;,Tic  and  Hainoydic  yrouiis  ;  W.  Thonucn,  Velcr 
dm  EtnJtMM  dtr  9crmuni'KA«n  ^yTtuJ>x:\.n-iJ du  Finnijrh.Luppiickcn  (Gnnn.  trans. 
by  f-ieteni,  Halle,  lb7(f— a  clasMcal  work);  Abol  Itcinusat,  tuejiercfia  sur  U3 
hi'^'j-^es  7ur(arct.  Parix,  IStO ;  L.  Adam,  Gram,  dc  la  lanaue  .Mamlclioue,  TariM, 
ISTi.  and  Gram,  lit  la  I.  Taiyioust,  Paris.  1874;  l!olitlin;!k,  Iiie  Spraclx  der 
Ji; -(/n.  HI  PetrrsburK,  I'^l;  HadlofT,  Vnlk^WcTatur  der  furlijc/t^n  H&ymM 
.,!.-/  M'  i-."i:,  St  P':t«rsljurK,  187'-',  arid  "  Itcmarks  on  ttic  Codex  Comnniciis," 
I.  .-".  .-:  i'lrr-J,.  Arad.  f^-,  xxii.,  No.  1  ;  Zenker,  Oram,  der  tiirlixhen-tntariichen 
,  .  '•     u  ,n7oi.  Cfwrn. ;  GaNdrntr,  Crr(»«.  .ftfaiuWwuf,  Altenburt:, 

■  -Hm.,  London,   IB',3;  and  Vambery,  Au  TiirUnvctk, 
I  -rxjcA*  Sprueh'.\fonumerUe  v.  daa  KuiUitkv  liilih,  Inlis- 

t  -  .- j,articuiar»  wlalinct/ithcainnititHandcliaractcnsticfl 

('  :...  .-r.-.a.!  t.-anc[.ts,  and  of  tlicir  aMmciatcd  mcmtxTS,  sec  the  articVs 
1 -•-;... so f vol.  Ix.  ]>.  21&).  HuKOAftV  (vol.  xii.  \..  374).  KusniA  (vol.  xxi.  p.  ~'J). 
'i  i  K,  (vol.  xiiii.  p.  C*j1),  MoMcoLa  (vol.  xvi.  p.  7iO),  and  Siueuia  (vol.  xxii. 
y    ;,  (A.  H.  K.) 

'  l>e  Vllarm/nie  da  Voydla  dani  la  Lunyua  Ouralo-AUaiqms, 
...  1874. 


UR.VL  MOrNT.VIXS.  The  >;iidle  if  niountains  wlii.li 
extends  from  the  Arctic  Oceau  soutuwards  nearly  to  the 
Caspinn  Sea,  and  is  now  regarded  ai  scnarating  Europe 
from  Asia,  was  anciently  the  subject  of  various  myths. 
Even  tho  Slavonians,  who  in  tho  11th  century  frpqueiitly 
visited  tho  region  of  the  Urals  for  traae  with  the  L^griaiis 
(which  people  at  that  time  lived  there),  dcsiritiod  them  as 
mountains  reaching  to  the  sky,  '  atcrsected  by  terrible  pre- 
cipices, and  as  beinc  iuhaAted  by  a  poi)ulation  of  cave, 
dwellers.  Although  crossed  by  a  continuous  stream  of 
Itussian  colonizers  Irom  tUu  ICtn  century  onwards,  the 
Ural  Mountains  still  retained  something  of  their  mythical 
character  iii  Western  literature,  and  in  tho  18tl!  century 
they  received  from  geogr.apfiers  tho  hign-sounding  designa- 
tion of  vwnies  dicti  aiigulu.i  terrx.  Tho  Russians  describe 
them  either  as  Kamen  (stone)  merely  or  by  the  appropriate 
name  of  Poyas  (girdle),  while  tho  name.uf  Urals  (Urafi/) 
— derived  either  from  tho  Ostiak  m-r  (chain  of  mountains) 
or  from  the  Turki.sh  aral-lau  or  und-tau — has  with  them 
becomo  a  generic  name  for  extensive  mountain  chains. 
(Sec  plate  II.  vol.  x.xi.  and  plate  I.  vol.  xxfi.). 

Notwithstanding  nu;nerous  scientific  expedition  i  v 
which  the  exploration  of  various  parts  of  the  range  began 
to  bo  undertaken  from  tho  earlier  portion  of  the  19th 
century,  and  notwithstanding  partial  accurate  surveys  and 
lovellings  and  numerous  geological  researches  made  within 
the  last  thirty  years,  the  real  structure  of  the  Urals,  both  oro- 
graphical  and  geological,  remains  still  imperfectly  known. 
Even  on  maps  otherwise  good  they  are  still  very  often 
represented  as  an  unbroken  chain,  at  least  1200  miles  in 
length,  running  north  and  south  from  tho  Arctic  Ocean 
to  the  sources  of  the  river  Ural.  But  every  fresh  addition 
lo  our  knowledge  has  made  it  increasingly  apparent  that 
their  real  structure  is  much  more  complicated;  and  in  view 
of  recent  explorations  it  becomes  plain  that  the  Urals  con- 
sist of  a  scries  of  several  separate  upheavals,  some  having 
a  north-western  direction  and  some  a  north-eastern,  which 
reach  their  maiirnum  heights  along  a  zone  which  lies 
nearly  north  and  south.  They  have  thus  some  resemblance 
to  the  mountain-chains  of  Central  Asia  and  Siberia, — which 
also  have  north-eastern  and  north-western  directions,  but 
arc  grouped  in  zones  which,  roughly  speakiug,  lie  west  and 
cast, — although  iu  both  cases  chains  running  either  along 
meridians  or  along  parallels  are,  wherever  they  exist  at  all, 
only  rare  exceptions. 

The  composite  nature  of  the  Urals  is  best  seen  at  the 
northern  and  soutlern  extremities  of  tho  system,  where 
the  upheavals  assume  the  character  of  distinct  chains  of 
mountains.  Tho  Pai-hoi  Mountains  are  a  ridge  which, 
beginning  at  the  head  of  Kara  Bay,  runs  north-west,  and 
is  continued  in  tho  Island  of  Vaigatch  and  the  southern 
island  of  Nova  Zembla ;  and  tho  Northern  Urals,  wuich 
join  the  Pai-hoi  chain  at  tho  head  of  Kara  Bay,  riiu  north- 
east and  south-west  as  far  south  as  6-1°  N.  lat  Xn  theii 
middle  portion  the  architecture  of  tho  Urals  is  complicatect 
by  tho  plateaus  of  middle  Russia.  The  southern  parts  do 
not  consist,  as  Humboldt  supposed,  of  ramifications  from 
main  meridional  chain,  but  of  a  series  of  parallel  ranges 
running  distinctly  from  north-east  to  south-west,  as  is 
jilainly  seen  in  the  excellent  maps  --ecently  published  by 
the  Russian  Geological  Committee.-  The  structure  of  tho 
separate  parts  of  the  Ural  complo.\us  is  explained  in  soms 
detail  below. 

I.  The  Pai-hoi  or  coast  ridge  (Samoycdic  "  st"ny  ridge  ")  is  quite 
indepcuilciit  of  the  Urals  pro])ci-,  from  which  it  is  scijarated  by  a 
mapshy  tundra^  some  30  miles  wide.  It  has  a  distinct  north-north- 
westerly and  north-westerly  trend  along  the  shores  of  the  Kar.'i 
Sea  ;  and,  although  it  is  cut  by  the  Ugriaii  Strait,  there  is  no  doubt 

-  Caric  Gcotofjiqnc  GenCralc  dc  la  Russie  d'Eifrope,  bliect  139  ;  aud 
"  Deacription  Orograi>liit)uc,*'  by  A.  Kaijiiusky  and  Tli.  TeheniychelJ', 
:  ill  Mijlutircs  du  Cf/initi  OCologi^uc,  vol.  iii.  No.  2,  18SG. 
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that  it  is  ccntinneJ  in  Toigatch  Island  and  Nota  Zembla  (g.r.). 
Its  doaie-shaped  summits,  which  attain  a  height  of  about  1000  feet 
above  the  tundra  (Vozaipai,  1312  feet),  are  complcUly  bare  of  trees, 
aad  its  stony  crags  are  separated  by  broad  marshy  tundras.     It  is 

uniohabiwd.  ,  .  ,    ,      .       ...         , 

II.  The  Obdorsk  or  Xorthem  Urals,  which  begin  within  a  few 
niles  of  the  head  of  Kara  Bay  (Konsuntinoff  Kameft,  in  68°  30' 
if.  Ul.,  1490  feet),  and  extend  in  a  south-western  direction  as 
fir  as  the  fi-4th  parallel,  form  a  distinct  riJge  of  mountains,  stony 
and  craggy,  sloping  steeply  towards  the  south-east  and  gently  to- 
wards the  marshes  of  Russia      Its  highest  elevations  are  on  the 
6Cih  and  67tb  parallels  (SfiOO  to  4370  feet).     Sometimes  the  main 
chain  has  on  the  west  two  or  three  secondary  ones,  formed  by  tho 
npheaval  of  sedimentary  rocks,  and  it  is  towards  the  southern  ex- 
tremity of  one  of  those  that  the  highest  peaks  of  the  Urals  occur 
(Sablya,  S407  feet,  in  64"  47'  N.  lat.,  and  Teplos-iz,  5540  feet,  in 
63'  55).     Dense  coniferous  fortsta,  consisting  chiefly  of  fir,  pine, 
and  larch,  cover  the  slopes  of  the  mountains  and  the  narrow  valleys ; 
but,  as  the  less  hospitable  latitudes  are  approached,  every  species 
eicept  the  larch  gradually  disappears  and  the  upper  limit  of  vegeta- 
tion (2400  feet  in  the  south)  rapidly  descends  till  it  reaches  the 
very  base  of  the  mountains  towards  the  Arctic  Circle,  and  forest 
vegetation  disappears  altogether  about  S5°  lat.  (67*  in  theplains 
tf  Eassia  and  Siberia).     These  inhospitable  hill-tracts,  rising  from 
the  v.-ide  tundra*  which  stretch  for  hundreds  of  miles  to  t'.;e  west 
and  east  of  the  Urals,  are  quite  uninhabited,  save  for  a  few  hunters, 
who  visit  them  in  the  summer  in  pnrscit  of  tho  reindeer  which 
htr;  seek  refuge  from  the  mosquitoes  of  the  lowlands. 

II  I.  Although  usually  reckoned  to  the  !Corthem  Urals,  the  section 
between  tho  64th  and  6Igt  parallels  has  agiin  a  wholly  distinct 
eiiaracter.     It  is  represented  on  the  maps  as  a  firdlo  of  chains,  20  to 
S5  miles  in  width,  running  north  and  south,  and  separated  by  long 
valleys.     From  the  broad  plateaus,  or  pcrmas,  which  stretch  to- 
vards  the  north-west,  it  might  be  conjectured,  however,  that  the 
structure  is  more  complicated  ;  and  the  recent  researches  by  MM. 
Fedoroff  and  Ivanoff  have.  In  fact,  shown  that  what  is  described  as 
the  main  chain  (or,  more  correctly,  tho  main  water-parting)  of  the 
Urals  is  a  succession  of  plateaus  stretching  in  a  north-westerly 
direction,'  with  broad,  flat,  marshy  valleys,  and  rlring  here  and 
there  into  isolated  dome. shaped  flat  summits,  mostly  under  3000 
foot  (Yang-tuny,  62°  43'  K.  lat,  4156  feet).      The  whole  region, 
except  tho  mountain  summits,  is  densely  clothed  with  coniferous 
fcrists,  birch  appearing  only  occasionally  in  the  south,  and  even 
tho  Scotch  pine  only  in  a  f:w  vtUoys.     This  part  of  the  range  is 
al^3  uninhabited. 

"iV.  The  Middle  U.-als,  between  61*  and  55°  20'  N.  lat,  end 
about  EO  miles  in  breadth,  are  tho  best  known,  as  they  contain 
the  richest  iron,  copper,  tr^d  gold  nines  (Boi^ostovsk,  Gorobta- 
godatsk,  and  Ekaterinburg  Urau).     Tho  Dencslikin  Kamcii  in  the 
north  (4238  feet)  and  the  Tara-tash  in  the  south  (2300  feet)  may 
b«  considered  as  marking  the  limits  of  this  section.     Here  tho  oro- 
craphical  structure  is  still  more  complicated,  and  tho  necessity  of 
distinguishing  tho  separate  upheavals  becomes  still  more  apparent 
In  tho  north  ^CUt  to  60th  parallel)  there  is  a  succession  of  chains 
with  a  distinct  north-eastern  trend  ;  and  it  still  remains  an  open 
question  whether,  for  two  degrees  farther  south,  the  whole  of  the 
Bogottovsk  Urals  (5135  feet  in  the  Konjakofl'  KamcB,  and  from 
80jO  to  4000  feet  in  several  other  summits)  do  not  contist  of  chains 
having  the  same  cllrectton.     Farther  south  a  brsad  swelling,  which 
crsases  Dortheni  Russia  from  the  Eanin  peninsula  in  tho  north 
to  tho  sources  of  tho  river  Potchora  in  tho  south-east,  joins  tho 
Urils,  »nd  is  c-n.inucd  into  Asia  by  tho  plateau  of  tho  Tura  and 
Isfct  rivers.     To  the  j-nth  of  tho  Katchkanar  (2831  f?^t),  i.e.,  from 
the  6-th  to  the  50:1.  'orcforo,  tho  Urals  Rr„jmo  tho  ap- 

pcvance  of  broad  t  •  ,  lOCO  to  200O  feet  in  lir  i-^lit,  deeply 

taviced  and  with  >;....      ..I.j    j.      These  low  and  ravine-broken 

plateaus,  tho  hi^hrr  parts  of  which  can  bo  reached  from  Russia  on 
a  very  gentle  gri'li-  nt,  have  been  utilized  for  crrV'ri'-?  .is  tho  chief 
highway  to  Siberia.     Th'y  have  none  of  th  •  an  alpino 

tract;  and  the  travclUr  *'i  Sil>eria  cannot  ^  '  a  feeling 

of  .'.,:,,.,  Am,,,..,  '  „•  ]      ),  ,-_  ~     '  '1   rn...,  .  ,  :,j.c<xl,  reach 
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with  the  wild  cherry  {Prunut  paaus),  poplar,  willow,  and  alder."' 
The  valleys  and  lower  slopes  are  covered  with  a  thick  sheet  of  ricla 
humus  and  have  become  the  site  of  large  and  wealthy  viUacei. 
The  mines  also  have  given  rise  to  a  considerable  piopulation.  Th» 
southern  parts  of  the  Middle  Urals  may  be  estimated  to  have  a  total 
apicoltural  and  mining  population  of  nearly  1,500,000. 

V.  The  Southern  Urals  (from  55°  30'  to  51*  N.  lat)  are  now 
well  known  both  orographically  and  geologically  ;•  and  it  appears 
that,  instead  of  consistiug  of  threo  chains  of  mountains  ra<L::tiDir 
from  Mount  Ytirma,  as  was  formerly  supposed,  they  consist  of  a 
series  of  three  paraUel  chains  running  north-east  and  south-west, 
and  therefore  constitute  a  quite  independent  part  of  tho  Uial  corn- 
plexus.  The  Ural-taa  proper  is  a  low  sinuous  chain  eit'.Dding 
due  south-west  and  hardly  exceeding  2200  to  2S00  feet  in  height 
It  slopes  gently  towards  tho  north-west  and  abriptly  toivaiis  th« 
south-east,  where  several  shcrt  aiid  low  chains  (llncfi,  Irec;  ■,  4c.) 
rise  in  the  basins  of  the  liias  and  the  UL  In  the  west  a  -hiin 
separated  from  the  Ural-tau  by  a  longitudinal  viUcy  accompanies 
it  throughout  its  entire  length.  This,  ^though  pitrctd  by  the  riven 
which  rise  in  tho  longitudinal  valley  just  mentioned  (Ai,  upper 
Byetaya),  nevertheless  rises  to  a  much  greater  height  than  Ui« 
Ural-tau.  Its  wild  stony  ridge  has  an  altitude  of  3375  feet  in  ths 
Yurma,  and  3950  feet  in  the  Tajonai ;  while  the  Urenga  anil 
Iremel  Mountains  exceed  8500  feet,  and  tho  peaks  baring  thesj 
names  reach  4013  and  6040  feet  respectively-  Farther  west, 
another  series  of  chains,  parallel  to  ti-.o  above,  is  described  under 
various  names  (Zurat-kul,  Zigafga,  Karr) ;  they  reach  nearly  tho 
same  altitudes  (Ziga^ga  and  Y'aman-tau,  43  SO  and  6400  feet  resj-^ct- 
ively).  A  number  of  other  chains,  ako  parallel  and  ranging  from 
2000  to  8000  feet,  accompany  them  in  the  west  The  whole  system 
has  thus  the  character  of  a  swelling  nearly  05  miles  wide,  inter- 
sected by  a  series  of  parallel  chains,  the  results  of  as  many  foldings 
of  the  sedimentary  rocks,  which  have  undergone  extensive  denuda- 
tion. Some  of  the  chains  are  exceedingly  craggy,  and  most  of  them 
are  covered  with  masses  of  angtular  (Ubrit,  sometimes  concealed 
under  thick  sheets  of  marshy  mosses.  Tho  gorges  by  which  th» 
rivers  pierce  the  Devonian  limestones  on  their  way  towards  thfr 
lower  terraces  are  most  picturesque  in  tho  west,  where  the  Urala 
assume  an  alpine  character.  Tbo  forests  are  no  longer  continuous ; 
the  gentle  slopes"  of  the  hilly  tracts  tre  dotted  with  woods,  mostly 
of  deciduous  trees,  while  the  hollows  contain  rich  pasture  groundi 
The  thick  layers  of  sedimentary  rock  which  are  lilted  m  moot  cd 
tho  western  slope  cover  a  wide  area  farther  to  tho  west  in  tho  ahap» 
of  a  plateau  which  already  assumes  the  features  of  t  steppe  (see 
Ufa).  The  whcio  region,  formerly  the  abode  of  Bashkir:,  is  raoidlj 
being  colonized  by  Russians. 

Farther  south,  between  the  63a  and  61st  parallels,  the  Ural-tao, 
still  composed  of  crystalline  rocha  (diorite,  nrpentine,  granite), 
continues  in  the  same  direction,  but  is  covered  as  we  advance  by 
horizontal  Cretaceous  deposits  and,  except  when  deeply  trenc'  yi  by 
rivers,  assumes  the  appearance  of  a  plateau  which  hardly  reaches 
1500  feet  It  is  continued  farthor  south-west  (towards  the  Yoln^ 
under  tho  name  of  Cbschiy  Eyrt  A  narrow  longitudinal  valJqr 
watered  by  tho  Sakmara  (ri-ht-haad  tributary  of  tho  Ural)  separate* 
the  Ur.J-tau  and  tho  Gub<'7linr.h  Mountai-is  (as  the  preceding  met. 
is  called)  from  tho  Ircndyk  chain,  about  20  miles  in  width,  which 
reaches  2300  feet  in  its  higher  parts.  It  is  cut  by  tho  Ural  rivir 
at  Orsk  and  extends  farther  south-west  towards  tho  ccurces  of  th» 
Utk  ;  while  in  the  cast  a  wide  granitic  plateau,  wi'Ji  only  a  kw 
remainders  of  its  forme  Dcvonicn  and  Carlonifcrons  covering,  soaM- 
130  miles  broad  and  nearly  ICCO  ftct  hi^jh,  lies  about  the  •ooroca 
cf  the  Siberian  rivers,  and  is  known  by  such  local  name*  as  Earv 
Edyr-tau,  Djalik-Kara,»ai,  and  the  liho. 

VI.  As  a  rule  the  Unjii  are  not  shown  on  mtpa  to  tho  MUth  of 

the  ^rcat  bend  of  tho  Ural  river,  where  qui'-o  inJopcndeot  ranges 

of  hills,  or  flat  swellings,  arc  represented  (.'.ittan-Un,  Mag»>ar 

Hills).      It  appears,  however,  from  recent  exploratico'  that  th* 

Mngojar  Hills  may  safely  b«  regarded  as  a  farther  continuation 

of  tho  upheavals  whi'h  constitut*  tho  Urals.      Tho  CreUneen* 

plateau  north  of  tho  Ural  river  is  oortiuued  to  the  south  of  it: 

It  ac«in  assumes  a  mountainous  charaOr  in  tlie  Jair.iin-tai  {t(r 

!'.  lat)  and  joins  tho  Mngoiar  Hills,  whi  Ji  consist  cf 

rrv'tallin*  tirtea  and  reach  tnelr  maximum  in  the  Air 

'         "    ""feet;.     A  rang*  of  hdghtaoonnccta  the  11  .,-.>t  "■'•m 

t-Urt  plateau  (sM  TiAirecABi-iAS  RwjionI     It  is 

^«ry  to  ny  that  thsM  plateaus  and  flat  hilla  to  iKi 

soiiih  of  tho  river  Ur-l  have  aU  the  characters  of  tie  Ciacts^ioi 

and  Tranacospian  steppo*. 

Otohyy.—t'hir'        '  •      '■■ hinoOly  indspsadMU 

systems  r.f  moui'  under  'hs  ^anwl 

name  of  Urals,  e  ^'  '"•T  *>•  ob«r»«o 

i-i  all  of  them  to  m  ao  (rrand  •  so*]* 

t!iat  eotira  strata  '»'■''  ^•^'^  r-moriKi  from 

■r  original  po«iiii>ii<  nu';    ►■  lii-..  i   iu    llio  form  of  tUiru   U> 
icea  of  mar*  than  100  mL's*  on  both  dda*  tt  the  Urals,  so  sa 

•  U<irt<OMw<«askMtll\uir<  ,._  „     . 
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coosidtrtblj  to  ndiic«  their  former  height.  Dnt,  if  this  tgvncy  be 
laktn  into  account,  the  t'rals  seem  to  romo  under  the  cntcgory  of 
what  the  Gcnnans  call  asynunotric  FitUcn'jcbirrjf,  and  thus  txliibit 
A  great  resemblance  to  the  wtstern  Alps.  A  broad  strip  ol"  gnnilos, 
syenites,  diorites,  and  por|diyiios,  with  their  subordinate  pncisscs 
ard  crystalline  states,  belunping  to  the  Ijiurvntiaa  aud  Huronian 
aviVras,  constitutes  the  main  axis  of  upheaval,  and  this  axis  is 
inviri.\bly  situitod  in  the  rastorn  [art  of  the  mountain  ri-^tion. 
The  asymmetry  thus  resultiog  is  the  more  pronounctnl  as  the  Azoic 
^o^Jc3  are  mostly  covered  directJy  by  Tertiary  and  (^»uiuernary 
deposits  on  their' Siberian  sloi>e  ;  while  towards  the  west  they  are 
covered  with  vast  layers  of  Silurian,  Devonian,  Carboniferous, 
Permian,  and  Triassicrocks,  which  are  manifolJly  folded  so  as  to 
constitute  a  scries  of  chains  i^arallel  to  the  main  axis  and  mostly 
laiM  to  much  greater  heights  than  the  older  A/oic  rocks. 

The  crystalline  rocks  wYuch  must  have  constituted  the  primary 
riJ^^'s  mostly  appear  in  the  shape  of  plateaus,  water-  and  glacier- 
w.TM,  with  undulating  surfaces;  and  the  hills  which  rise  above  tiio 
pi.teaus  are  mostly  domo-sbaped  and  are  seldom  marked  by  tho 
cnigiry  characters  w^iich  are  met  with  in  tho  limestone  and  sandstone 
mountains  of  the  subse<]uent  formations.  Masses  of  angular  debris 
and  great  blocks  cover  botli  the  plateaus  and  tho  mountains  ;  and 
op]y  a  Terj-  few  tracr.:  of  tho  scdiniont^  which  may  have  partially 
covered  the  Ajroic  cr)'stallino  rocks  are  sporadically  met  with. 
But,  as  a  rule,  they  have  remained  a  continent  since  the  Huronian 
enoch.  As  for  the  Primary  and  Secondary  deposits  of  the  western 
slope,  they  are  represented  by  Silurian,  Devonian,  Carboniferous, 
Permio- Carboniferous,  Permian,  and  Triassic  deposits,  attaining 
great  thicknesses  and  following  one  another  in  succession  so  as  to 
appear  on  the  surface  as  strips  Ivin^  parallel  to  the  Urals.  Tho 
strip  occupied  by  tlie  Silurian  q^rtzitcs.  limestones,  and  slates  is 
narrow,  even  in  its  northern  portion.  Farther  south  it  disappears, 
and  the  deposits  which  formerly  were  assigned  to  the  Silurian 
period  are  now  considered  to  be  mostly  Devonian.  Tiiese  latter, 
mostly  littoral  in  character  and  much  resembling  those  of  the  Eifel 
and  Belgium,  occupy  wide  areas  to  the  west  of  tho  main  axis  of 
the  Urals.  Their  lower  narts  are  much  metaraorpliosed.  The  Car- 
boniferoos  deposits, — coaVbcaring  in  tho  Middle  and  Southern  Urals, 
— although  appearing  at  the  surface  only  as  a  narrow  strip  in  the 
west  Urals,  occupy  an  extensive  area,  but  are  concealed  by  the 
lar^ly  developed  Permian  deposits,  and  that  series  of  sediments 
n-hich  must  be  considered  as  intermediate  between  the  Carboniferous 
and  the  Permian.  These  latter,  described  as  "  Permo- Carbon  " 
by  Russian  and  German  geologists,  are  largely  developed  in  the 
west  Urals.  Their  fossils  belong  to  a  fauna  intermediate  between 
the  Carboniferous  and  the  Permian,  whicli  w.is  foimerly  known  as 
thatof  Artinsk  ;  but  since  two  more  series  of  the  same  intermediate 
character  have  been  described  the  whole  has  been  brought  under  the 
general  name  of  Permio-Carbonifcrous  d-.-posits.  Tlie  Permian  de- 
posits eover  a  wide  zone  all  along  tho  western  slope  of  the  Urals 
from  north  to  south,  and  are  most  important  on  account  of  their 
topper  ores,  salt-beds,  and  salt-springs.  They  are  also  covered  with 
*  anegated  marls  which  are  almost  quite  destitute  of  fossil  organ- 
isms, 80  that  their  age  is  not  yet  quite  settled.  Some  Kussian 
treologists  continue  to  consider  them  as  Permian,  while  the  ma- 
iority  of  recent  explorers  assign  them  to  the  Triassic  age. 

The  gKiciation  of  the  Urals  is  still  a  debated  question.  Even 
those  geologists  who  now  acknowledge  that  the  Scandinavian  ice- 
sheet  covered  middle  Russia  hesitate  to  admit  the  existence  of  an 
i?e-cap  covering  the  Middle  and  Southern  Urals, —  the  want  of 
folished  and  striated  rocks  being  the  chief  argument  for  the  nega- 
tive. But,  if  the  disintegrated  state  of  the  rocks  which  arc  best  fitted 
t3  maintain  fflacial  polishini^  and  striation,  tlicir  thick  coverings  of 
J^t/Tj,  and  the  action  of  lichens  and  mosses- in  obliterating  tlie 
traces  of  glaciatiou  be  taken  into  account,  as  also  tlie  prevalence 
ef  erratic  blocks,  and  the  character  of  the  deposits  filling  np  tlic 
▼alleys,  it  must  be  regarded  as  most  probable  that  the  Urals,  too, 
must  soon  be  included  within  the  limits  of  former  gl.-ieiation  (as 
has  been  already  done  by  a  few  ex[-lorcrs,  such  as  PolyakoH). 
The  lacustrine  (Post-Glacial)  deposits  are  widely  spread  all  ovar 
the  slopes  of  the  Urals.  Immense  marshes,  which  have  recently 
emerged,  in  the  north,  and  numberless  lakes  in  the  south,  wliich 
are  but  small  in  comparison  with  their  size  at  a  recent  period,  .xs 
also  Lacustrine  deposits  in  the  valleys,  all  go  to  show  that  during 
the  Lacustrine  period  the  Urals  were  as  much  dotted  with  lakes 
as  Finland  is  at  the  present  time. 

Climatic^  Geo- Botanical,  and  Oeo- Zoological  Importance. — The 
importance  of  the  Urals  as  a  climatic  and  gco-botanical  bound.iry 
can  r.o  longer  be  regarded  as  very  groat.  Most  European  species 
of  plants  freely  cross  the  Urals  into  Siberia,  fxinl  several  Siberian 
srwcics  travel  across  them  into  northern  Russia.  But,  being  a  zone 
f.f  hilly  tracts  extending  from  north  to  south  in  a  meridional 
direction,  the  Ural  Mountains  necessarily  exercise  a  powerful  in- 
iluence  in  driving  a  colder  northern  climate,  as  well  as  a  northern 
flora  and  faun^,  farther  towards  the  south  along  their  axis.  The 
haishncss  of  the  climate  at  the  meteorological  stations  of  Bogo- 
stcvsk.  Zlatoust,  and  Ekaterinburg  is  not  owing  merely  to  their 


eleTati<)n  a  few  hundred  feet  nbovc  sea-level.  Even  if  reduced  to 
sea-level,  tho  average  temperatures  of  tlio  Ural  meteorolngical 
stations  are  such  as  to  produce  a  local  delK-xioii  of  the  isotlu-rms 
towards  tho  south.  Tho  same  is  true  with  regard  to  tlie  limits  of 
distribution  of  vegetable  and  animal  species.  It  has  been  ahcady 
stated  tliat  the  nortliern  limits  of  tree- vo/retalion  des'oiul  to- 
wards more  southern  latitudes  on  tho  Nortliern  Urals  and  in  the 
vicinity  of  the  chain.  The  same  is  true  with  regard  to  many  other 
species  of  ]dants.  In  like  manner  several  Arctic  species  of  animals 
come  mucli  farther  south  than  they  might  otherwise  have  done;  tho 
reindeer,  lor  instance,  is  met  with  as  far  south  as  tho  52d  parallel. 
The  Soutliern  Urals  introduce  amidst  tho  Ciscaspiau  steppes  tho 
forest  vegetation,  llora,  and  fauna  of  middle  Russia. 

In  the  distribution  of  tho  races  of  mankind  the  Urals  have  also 
played  an  important  part.  To  the  present  day  the  Northern  Urals 
are  tho  abodes  of  Finnish  stems  (Samoyedes,  Zyrians,  Voguls,  and 
Permians)  who  have  been  driven  from  their  former  homes  by 
Slavonian  colonization,  while  tho  steppes  on  the  slopes  of  the 
Southern  Urals  have  continued  to  be  inhivhitcd  by  tlio  Turkish 
stems  of  tho  Bashkirs.  The  Middle  Urals  were  also  in  tho  9th 
ccntur)'  tho  abode  of  the  Ugrians,  and  their  land,  Biarmia  (now 
Perm),  was  well  known  to  tho  Byzantine  historians  for  its  mineral 
wealth, — there  being  at  that  time  a  lively  intercourse  between  tlio 
Ugrians  and  the  Greeks.  Compelled  to  abandon  their  abodes,  they 
moved  south  on  the  Ural  slopes  towards  tho  land  of  the  Kha:^nrs, 
and  through  tho  prairies  of  south-eastern  and  southern  Ru^^sia  (tlio 
Aei3f5la  of  Constantino  Porphyrogenitus)  towards  tho  Danube  and 
to  their  present  scat — Hungary, — leaving  but  a  very  few  memorials 
in  the  Northern  and  JliddlcUrals.^  At  present  tho  Urals,  especially 
the  Jliddlc  and  the  Southern,  arc  being  more  and  more  colonized 
by  Great  Russian  immigrants,  while  the  Finnish  steins  arc  ranidly 
melting  away. 

Metallurgy  and  Minin'j. — The  mineral  wealth  of  the  Urals  was 
known  to  the  Greeks  in  the  9th  century,  and  afterwards  to  the 
Novgorodians,  who  penetrated  there  in  the  11th  century  for  trade 
with  the  Ugiiajis.  M'hen  the  colonies  of  Novgorod  (Vyatlca,  Perm) 
fell  under  the  rule  of  Moscow,  the  Russian  czars  soon  uiulerstood 
the  importance  of  the  Ural  mines,  and  Ivan  III.  sent  out  German 
engineers  to  explore  that  region.  In  1553  the  whole  of  the 
present  government  of  Penn  was  given  by  tlic  rulers  of  Moscow 
to  the  brothers  Strogonoff,  who  began  to  establish  salt-works  and 
mines  for  iron  and  copper.  Peter  I.  gave  a  new  impulse  to  tha 
mining  industry  by  founding  several  iron-works,  and  from  1745, 
when  gold  was  fust  discovered,  the  Russian  colonization  of  the 
Urals  took  a  new  departure.  The  colonization  was,  however,  of 
a  double  character,  being  partly  free — chiefly  by  Noncontorniijts  in 
search  of  religious  freedom  in  the  wildernesses  of  the  Urals — and 
partly  compulsory, — the  Government  sending  peasant  settlers  who 
became  serfs  to  the  iron  and  copper  works,  and  were  bound  to 
supply  them  with  ores  and  wood  for  fuel.  Until  1861  all  work  at 
the  mines  was  done  by  serfs  belonging  either  to  private  persons 
(the  Sti*ogono(Ts,  Demidoffs,  and  others)  or  to  tho  crown.  At 
present  (18SSJ)  only  a  few  works,  maintained  for  supplying  the 
army,  belong  to  the  crown. 

Gold  is  found  botli  in  veins  and  in  alluvial  or  diluvial  deposits, 
and  is  extracted  from  both  ;  but  the  former  yield  only  a  moderate 
quantity  annually  (21S0  to  2780  1b  in  18S2-84).  The  gold  from 
tijc  Ural  mines  constitutes  nearly  one-fifth  of  the  total  amount 
obtained  througliout  the  Russian  empire.  Platinum  is  found  either 
in  connexion  with  gold  dust  or  sejarately,  the  jilatinum  mines  of 
the  Urals  being  the  only  ones  worked  in  Russia.  Osmium,  iridium, 
and  nickel  arc  found  at  several  places,  but  their  industrial  import- 
ance is  small.  Silver  is  also  met  with  at  several  places,  but  only 
2:JS.3  lb  were  extracted  during  the  years  1875  to  1884.  The  copper 
mines,  chiefly  in  Perm,  but  partly  also  in  Ufa,  are  very  important, 
nearly  two-thirds  of  the  total  amount  of  the  metal  mined  in  Russia 
being  obtained  from  eight  works  in  the  Urals.  The  average  amount 
of  gold,  platinum,  and  copjicr  annually  yielded  by  the  Ural  mines 
is  given  in  the  following  table  : — 


Ool.l. 

rlfttiiium. 

CupiM?!'. 

Golil. 

Platiiuim. 

Copper. 

13C0-CI 
1870-71 

n. 

11,200 
13,007 
13,815 

lb 
3S90 

cwts. 

;s,!ioo 

(lO.SSO 
45,310 

18-5.79 
1880-84 

Ill 
10,114 
18,042 

lb 
104S 
0040 

CWt3. 

30.508 
48,004 
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Iron  in  widely  dilfuscd  and  is  extracted  in  the  governments  of 
Perm,  Ufa,  and  Orenburg,  the  chief  works  being  in  Perm.  Of  tho 
103  blast  furnaces  in  the  Russian  emiaro  103  are  in  tlio  Urals, 
and  they  supply  nearly  two-lhirds  of  all  tlio  pig-iron  produced  in 
Russia.  One-half  of  tho  iron  and  one-sixth  of  the  steel  obtained 
both  from  home  and  foreign  pig-iron  in  tho  empire  arc  jneparod 
in  the  Urals ;  and,  while  the  St  Petersburg  and  Polish  steel  works, 
which  prepare  steel  (ehiclly  for  rails)  from  imported  iron,  show  great 
fluctuations  in  their  production,   tho  Ural  works  have  a  steady 

i  Cotnp.  Moravia  and  the  Madiara,  by  K.  J.  Giotli :  XaliyoIinW  Il'story  o/ 
JiuuUtn  Life  and  ttic  polemics  uu  tUc  nubjcet  in  Izeutih  of  the  Uuss.  Ucogr.  Soc, 
xix.,  1&8& 
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incrtasf;.     The  averafje  yearly  production  of  iron  in  the  Urals  is 
Lest  stcn  from  the  following  : — 


Piglron. 

Iron. 

SlCTl. 

isrj-s* 

C.6-J3.000 

e.jTs.ooo 

6,710.000 

CWtS- 

3.400,000 
S.117,000 
S,S74,000 

CWt-i. 

s:^,ixio 

C13,lj00 

Owinp  to  the  immense  extent  of  forest,  the  co.il  mining  industry 
is  bnt  of  recent  origin  in  tlie  Urals.  Only  six  pits  were  at  work  in 
Perm  in  1884  ;  ami  of  recent  years  from  3,000,000  to  1,000,000  cwts. 
hare  been  annually  extracted  (alxiut  5  per  cent  of  the  co.al  raisej  in 
the  Russian  empire).  Finally,  salt  Aras  raised  in  Perm,  Orcnimrg, 
end  Uralsk  to  the  amount  of  9,422,000  cwts.  in  ISS). 

The  precious  (amethyst,  topaz,  emerald,  tourmaline,  &e.)  and 
ornamental  (malachite,  carsovitc,  ic.)  stones  of  the  Urals  arc  familiar 
in  all  European  museums,  ami  are  found  in  most  Wautiful  varieties. 
The  crown  works  at  Ekaterinburg  supply  admirable  works  of  art, 
while  a  numerous  population  at  Ekaterinburg  and  in  the  neigh- 
bouring Wllages  sup[>ort  themselves  by  searching  for  jirecious  and 
ornamental  stones  and  preparing  them  for  export  Of  the  330,760 
workmen  engaged  in  1S84  in  mining  and  metallurgical  industries 
throughout  the  Russian  empire  183,914  were  employed  in  the 
Urals,  OS  well  as  nearly  one -half  of  the  motive  power  (steatn- 
engines  and  water-wheels)  used  at  the  mining  and  metallurgical 
works  of  Russia,  Poland,  and  Finland.  Tlic  exports  fioni  the 
Urals  are  made  chiefly  by  means  of  the  ri»ers,  wliieli  arc  navigable 
in  their  upper  parts  ouly  during  the  spring.  Tliere  is  not  as  yet  any 
railw.iy  connecting  the  Urals  with  Uuv^ia.  The  line  of  .Siberi:in 
railway  which'  now  connects  the  iron-works  of  the  eastern  sloi»e 
with  the  Kama  at  Perm  has  certainly  increased  the  exiorts  ;  but 
they  are  still  so  small  in  comparison  with  the  expense  of  the  litio 
that  the  railway  is  worked  at  a  loss,  the  deficiency  being  made 
good  from  the  imfK;rial  budget,  and  the  whole  mining  and  metal- 
lurgical industry  of  the  Urals  is  still  maintained  by  means  of  high 
protective  duties  imposed  on  foreign  metals  and  metallic  wares. 

Several  wealthy  towns  have  grown  up  in  the  Ural  valleys  in  con- 
nexion with  mining  industry  and  administration.  EK.KTrniNiai:o 
(j.r.)  and  Nijne-Taghilsk  (j.r.)  both  h.id  more  than  30,000  in- 
habitants in  1885,  while  Zlatoust  (7.V.),  Xe\iansk,  Xeivinsk,  and 
Kyshtym  in  Perm,  Votkinsk  and  Izhevsk  in  Vyatka,  had  from 
21,000  to  12,500  inhabitants.  The  Revdinsk,  liogostovsk,  Turinsk, 
Shaitanorsk,  Gorobtagoilat,  Artinsk,  Nijnc-Saldinsk,  Usolie,  and 
Sysertsk  mining  towns  in  Perm,  Katav-Ivanovsk,  Kusinsk,  and 
Satkinsk  in  Uia,  ByeJoryetsk,  Tirlansk,  and  Avzyauo-l'etrovsk 
have  populations  from  5000  to  10,000. 

Bibiloyrap\y.—\.  The  followioe  c^'neral  worki  ruay  be  lofntionc*!  as  of  cliief 

importance:— *''*■'■  '^  •■   ''"■• '  ^  '^rifr  min/r.  littchr.  dts  Vmt  Erjjrijirytt,  ITStf; 

Humboldt,  /  '  ann  *n'l  nclmerscn,  Gfojrn.  Vntert.  ituSiid- 

Vratytbir^r  .  1833  ;  L.  von  Boch, /;<ttr.  riir /;«(iBim.  rf«r 

I.,'  rj-'r  r  .'nim»nn,  Ortn'jurg  firgion  (Ruatiin),  1840; 

.  i-.U  ;  Helmtrjon.  r.<iit,  1611  ;  B'.»r.  /(em.  1842; 

1846  (with  Oicrikiy'ft  Apixndiz  to  Ilu».  transla- 

..'•ii^tfrn,    M'lu.   Br^^chltinytn,  I»tl'":    l,--r.nliirlt, 

C'  ■■'•-.   liofmann,  iionll.   Crat,  I^'  "  -  y 

:  ■  '1  ;  Lu<lwi(r.  Vf},trUifk  und  1 

.     :'.{>  of  Ikt  CmU.   IPW;    Itupr  r 

•u  ;    ian»-ir,    aiiiir*-7y  •'/  Hit   Vrnli   II  ; 

■  /!iiiii»if£«rop<(13'.'),  I»sf..     For  further  .1 

■il."  "Perm."  "Orfnbun:."  Ac.  in  the  '  ' 

■  numbers  In  t  ^'ll.  drr 
*tion»  of  tli>  .  Kar»n, 

■  itor*lltU.  »ti  '  'I  of  the 
84^  alio  tht  ><.aj;y  it»UM  by  M.  MczliotT  and 

'  <^turalitU.  (r.  A.  K.) 

Ul;Ai,..u,  .1  j.i.iinco  of  Boutb-castcra  Russia,  lying  to 
the  north  of  the  Caspian  Sea,  with  an  area  of  141,174 
square  miic.^.  It  is  bounded  by  .iVstrakhan  on  the  west, 
Samara  and  Orenburg  on  the  north,  Turgai  and  the  Sea  of 
Aral  on  the  east,  and  the  Transcaspian  Region  on  the 
(outh.  It  is  geographically  situated  mostly  within  the 
boundaries  of  Asia,  i.e.,  to  the  ca.st  of  the  Ural  river,  and 
both  its  physical  features  and  its  inhabitants  arc,  to  a 
rgry  Urge  extent,  Asiatic.  Admini.ntratively,  it  belongs 
to  the  "  Kirghiz,  provinces,"  or  governor-generalship  of  the 
step|>cs.  Apart  from  a  narrow  strip  of  land  in  the  north, 
where  the  slopes  of  the  Obschiy  Syrt,  covered  with  a 
fertile  l.lacV  earth  and  stretches  of  forest,  descend  towanls 
the  Ural  ri^cr,  and  the  gentle  s1o|K!s  of  the  Miigojar  Hills 
in  the  north -cut,  Uralsk  omsists  of  dry  steppes  and 
deserts,  which  fall  with  an  impcrceptihlo  gradient  towards 
the  C'lupiaii.  Most  of  the  province  is  below  scalevel,  the 
xero  altitiiilo  line  running  from  Kamyshin  on  the  Volga 
to  the  south  of  th?  town  of  Uralsk.  The  stcppe-land 
consists  for  the  meet  part  of  sandy  clay,  sands  containing 
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shells  of  molluscs  now  living  in  the  Caspian,  salt  clar, 
and  shifting  .sands.  It  is  also  dotted  with  numerous 
.salt  lakes,  partly  remains  of  old  lagoons  of  the  Caspian. 
To  the  south-east  Ural.sk  extends  over  the  northern  i>art 
of  the  Ust-Urt  plateau.  Red  sandstones  (Permian  1)  and 
chalk  are  met  with  only  in  the  north,  the  remainder  of  the 
province  being  covered  with  Post-PKocene  Caspian  de- 
posits, which  conceal  the  underlying  rock.s. 

Uralsk  is  watered  by  the  Ural,  which  rises  in  Orenburg  at  a  hei''ht 
of  2100  feet  above  sea-level,  but  soon  descends  to  the  lowlanls, 
where  it  Hows  south,  west,  and  south,  entering  the  Caspian  after  a 
coui-sc  of  800  miles.  lu  chief  tribuUries,  the  Sakmara,  the  Or, 
and  the  Ilek,  arc  in  the  north  ;  along  its  lower  course  the  Great 
and  Little  Uzens  and  many  small  streams  on  the  left  bank  fail  to 
join  the  main  river,  being  lost  in  lakes  btfore  reaching  it.  The 
Kin1>a,  which  has  its  course  in  the  north  of  the  Ust-I.'rt  platcaa, 
reaches  the  Caspian  by  a  series  of  shallow  lagoons,  which  wcr«  navi- 
gable in  the  ISth  century.  i 

The  climate  is  iiiflucnced  by  the  Central  Asian  steppes.  A  cold 
and  dry  winter  is  succeeded  by  a  hot  and  still  drier  summer,  during 
which  the  grass,  and  sometimes  all  the  crops,  arc  de-stroyed  by 
the  burning  heat  Uralsk,  although  lying  wholly  to  the  _south  of 
.',1°  30'  N.  laL,  hxs  the  same  average  yearly  temperature  as'Mo.scow 
.md  south  Finland  (39°-5) ;  its  January  is  colder  than  that  of  no'th 
Finland  (3'),  while  July  averages  73' 

The  chaiacter  of  the  vegetation  ran  be  easily  inferred  from  the 
above.  The  jirairies  and  forest  tracts  of  the  north  soon  disa'ipear, 
thi.ir  place  King  taken  by  the  vegetation  of  the  south  Russian 
sti  ii|ic-s.  This  has,  howevci,  to  struggle  with  the  much  iKwrer 
vegetation,  Ccntinl  Asian  in  character,  of  the  sandy  regions  to  the 
west  of  the  lower  Uial,  and  the  .saliniferous  vegetation  of  the 
clayey  deserts  of  the  Kiiiba.  The  Ust-Urt  has  hrrbaceotu  steppes, 
where  the  want  of  irrigation  and  rjin  dcstrovs  ali  vegetation  by 
the  enil  of  sunmier.  Wide  belts  of  rushes  gron  along  the  banks'of 
the  rivers  and  on  the  shores  of  the  Casj>ian. 

The  ]K>pulation  of  the  pruvini-e.  52'>,330  in  1883.  is  made  up  of 
three  dilferent  elcnients, —  Ural  C"ssacks,  who  constitute  about 
one-fifth,  and  numbi-rcd  nearlv  90,000  in  1879,  some  15,000  Russian 
peasants,  and  Kirghiz.  Of  tliese  4*>5,000  are  still  nomads.  Tlie 
Kirghiz  are  almost  entirely  dejKmlent  on  cattle-breeding,  and 
before  the  outbreak  of  the  muri-ain  of- 1879  were  reckoned  to  have 
429,500  horses,  221,800  head  of  cattle,  1,411,000  sheep,  and  175,000 
camels.  From  that  epidemic  the  Ru.ssinns  lost  two-thirds  of  their 
horses  and  one-third  of  their  other  slock,  whilst  the  Khirgiz  lost 
mote  than  three-fourths  of  1>olh  horses  and  cattle.  The  Ural 
Cossacks,  descendants  of  those  indcj^endent  communities  'of  free 
settlers  and  Raskolniks  who  are  so  often  mentioned  in  Russiiih 
history  under  the  name  of  Yaik  Cossacks,  owing  to  their  unwilling- 
ness to  submit  to  the  rule  of  the  czars,  are  fine  representatives  of 
the  Great  Russian  race,  though  not  without  some  admixture  of 
Tartar  and  Kalmuck  blood.  Their  chief  occupations  are  cattle- 
breeding  and  fishing,  the  latter  a  most  important  source  of  income. 
The  rich  fisheries  in  the  Ural  and  the  Caspian  are  the  property 
of  the  community  as  a  whole  (tho  roi,<il.'o),  and  are  rabdirided  ac- 
coriling  to  the  needs  and  working  powers  of  tho  separmto  villages*^ 
They  give  emi>loyment  to  about  /OOO  Cossacks  and  2000  hired 
labourers.  There  are  also  fisheries  in  the  Emba,  AValms-hunting 
is  also  engaged  in.  Agriculture  w.is  first  introduced  lietween  1830 
and  1810  ;  but  now  more  than  300,000  cwts.  of  wheat  arc  exported 
annually.  Nearly  130,000  cwts.  of  salt  arc  obtained  from  the  lakes 
every  year.  The  manufactures  of  tho  province,  which  possesses  s 
few  steam  flour-mills  and  a  number  of  tanneries  and  tallow-melting 
works,  are  unimportant.  Trade  by  barter  ia  extensively  carried  on 
witli  the  Kirghiz.  Fiah,  com,  cattle,  hides,  tallow,  and  the  like 
arc  ex]iarled,  while  manufactured  wares  sr«  imported  to  tho  Talus 
of  alwiit  XI, 500, 000  per  annum. 

Uralsk  is  divided  into  four  districts,  the  chief  town,  of  which  ar»^ 
Uralsk  (20,680  inhabitanU  in  1879),  Kalmykofl'  (1510),  Ourieff  at 
the  month  of  the  Ural  (4380),  and  Temirsk,  \  umall  |»irt,  now  tho 
adminintnitive  centre  of  the  district  of  Embiink.  Scrcral  villagw 
have  populations  of  from  2000  to  5000  each. 

JIiMory.  —  \n  the  hmt  half  of  the  11th  century  Uialak  was  ocv^o- 
pled  by  tho  Nogai  Jionle,  a  remnant  of  tho  Gollen  llorxle,  which 
retired  there  atl<-r  tho  fall  of  Astrakhan  and  Kazan  ;  the  kh^ns 
resided  at  .Sarait.  hik  on  tho  Ural.  At  tho  «ame  time  the  lower 
parU  of  the  Ural  were  nccupie<l  by  Russian  runaway  serfs  and 
free  Cossacks  who  did  not  r~-ognize  the  authority  of  Mi«:ow. 
Ther  took  Saraitchik  in  1560  an.l  formed  an  independent  com- 
munitT,  like  the  »i<cA  of  ths  Zai«rog  Cosaacki.  The  Mo»«)W 
princeii,  recognizing  the  imporUnca  of  thest  miliur;  sottlements, 

'  Rm  narthati«en4  Ruuui  for  a  deacrtntlon  of  the  CoMark  cnm- 
mtinllr  ;  corap  «l«o  the  nior»  nK«nl  worki  of  K-alonm  and  Khormlikhin 
and  many  aefiaral*  monoitTapha  In  Kuaaian  penooicala  ;  also  Ba«r> 
Katpitdu  Studitn  aa<M>anll«Taky  on  tbs  dshinf. 
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tri«<l  to  win  tfcfir  »ll»giani-«  by  the  cnnt  of  Turious  privilfi^si. 
Fat,  wh»n  they  tttempted  to  tring  tnein  unjer  the  coiitniiicil 
nije  of  the  empire  ana  prosecuted  them  for  nonconfomiity,  the 
Cacack*  t«ToUeJ,  first  under  Ruin,  «nd  afterwards  under  I'uca- 
Icheff.  After  the  Utte:  rising,  the  name  of  I'ral  was  ofGcially 
giTto  to  the  Yaik  rirer  and  the  Yaik  Cossacks.  The  disbanding 
cf  their  artillery,  the  planting  of  llussian  garrisons  within  tlio 
domains  of  the  ivuIa  and  the  interference  of  Russian  otl,*  iuls  in 
their  interior  organinlion  during  the  19th  century  occasioned  a 
aeries  of  smaller  outbreaks,  the  latest  of  which,  in  1674,  against 
the  new  law  of  militaiy  service,  resulted  in  the  deportation  of  2500 
Cossachs,  with  their  familios,  to  Turkestan. 

URALSK,  capital  of  the  above  province,  is  situated  on 
the  upper  Ural,  at  its  confluence  with  the  Tchagan,  1095 
miles  south-east  from  Moscow.  The  town  is  well  built, 
with  regtilar  streets ;  among  its  prominent  buildings  are  the 
theatre,  the  club,  and  two  pymnaciums;  and  it  is  beautified 
by  numerous  gardens.  The  scientific  society  issues  publica- 
tions of  great  value.  There  is  a  very  brisk  trade  in  fish, 
cattle,  hides,  tallow,  grain  (exported),  and  in  manufactured 
goods  (imported).     The  population  in  1879  was  20,680. 

UR.VNIUM,  the  name  of  a  rather  rare  metallic  element, 
already  briefly  referred  to  under  Chemistry  (vol.  v.  p.  542). 
The  credit  of  its  discovery  as  an  element  must  be  assigned 
to  Klaproth,  who  in  1789  isolated  from  pitch-blende  a 
yellow  oxide  which,  while  obviously  metallic,  was  foreign 
to  all  the  known  metals.  He  accordingly  viewed  it  as  the 
oxide  of  k  new  metal,  which  he  named  uranium,  after  the 
newly  discovered  planet  of  Herschel.  From  the  yellow 
oxide  he  obtained,  by  reduction  with  charcoal  at  a  high 
temperature,  what  he  took  to  be  metallic  uranium.  Ber- 
telius  about  1823  found  that  the  yellow  ^oxide,  when 
treated  with  excess  of  sulphuric  acid,  united  with  it  into 
a  sulphate,  not  unlike  \he  ferric  salt  FcjOj.SSOj  in  its 
character.  Hence  he  concluded  that  the  uranium  snlt  is 
UrjOj.SSOj,  where  Ur^Oj,  according  to  his  analysis,  re- 
presents 864  parts  of  yellow  oxide,  if  Fe„  63=160  or 
0  =  16.  Lite  FcjO,,  the  yellow  oxide  lost  48  parts  of 
oxygen  per  L'rA03  =  S64  parts  as  water,  while  Ur.,  =  S16 
parts  of  metal  remained.'  These  results  were  universally 
adopted  until  Peligot  in  1840  discovered  that  Berzelius's 
(and  Klaproth's)  ir.ctal  contains  oxygen,  and  that  his 
(Ur,)  O3  really  is  (UeOc).03  =  3U„03,  where  U  =  120  is 
one  atomic  weight  of  real  uranium.  Peligot's  results, 
though  called  in  question  by  Berzelius,  have  been  amply 
confirmed  by  all  subsequent  investigators ;  only  now,  on 
theoretical  grounds,  first  set  forth  by  Mendeljeff,  we  have 
come  to  double  Piligot's  atomic  weight,  so  that  through- 
out this  article  U  signifies  240  parts  of  uranium,  while 
UO3  stai^ls  as  the  formula  of  the  yellow  oxide,  and  UOj 
as  that  of  Berzelius's  metal. 

The  only  practically  available  raw  material  for  the  extraction  of 
uranium  is  pitch-blende  (Germ,  and  Fr.  Uranpccherz),  which  occurs 
ajiociated  with  lead  and  silver  ores,  chiefly  in  Joachimsthal  and  at 
Przibram  in  Bohemia,  at  Schneeberg  in  Saxony,  and  at  Redrutii  in 
Cornwall,  forming  greenish  or  brownish  black  masses  clu-stering 
together  like  grapes.  Its  hardness  is  55.  The  speciGc  gravity 
varies  from  6'4  to  8,  the  mineral  almost  invariably  presenting  itself 
in  intimate  intermixture  with  a  host  of  foreign  metallic  compounds, 
inch  as  sulphides,  arsenides,  kc.  Pure  pitch-blende  is  UjO„  which 
in  relatively  good  specimens  forma  some  80  per  cent,  or  more  of  the 
whole. 

In  the  chemical  treatment  of  the  ore,  it  is  expedient  to  begin  by 
removing  at  least  part  of  the  arsenic  and  sulphur  of  the  admixtures 
by  roasting,  and  then  to  wash  away  the  light  oxides  with  water  or 
dissolve  them  away  with  hydrochloric  acid.  In  one  of  the  many 
proceuea  proposed  the  purified  ore  is'disintegrated  with  hot  nitric 
add,  to  produce  nitrates,  which  are  then  converted  into  sulphates 
by  evaporation  with  oil  of  vitriol.  The  sulphates  are  treated  with 
water,  which  dissolves  the  uranium  and  other  soluble  salts,  while 
rilica,  iulphate  of  lead,  kc,  remain  ;  these  are  removed  by  filtration. 
From  the  solution  the  arsenic,  copjwr,  kc,  are  precipitated  by 
•uiphuretted  hydrogen  as  salphides,  which  arc  filtered  off.  The 
filtrate  conuins  the  uranium  as  uranous  and  the  iron  as  ferrous  salt 
Theae  are  oiidizwl  by  moans  cf  chlorine  or  some  other  oxidizing 

'  We  jubrtituic  for  Benelios's  actual  numUrs  the  corrcspomliiig 
raloes  calculated  from  oar  present  constants 


agent,  and  precipitated  conjointly  by  excess  of  ammonia.  Tlic  pi-c- 
cipitate,  after  liaving  been  collected  and  washed,  is  digested  with  a 
warm  concentrated  solution  of  carbonate  of  ammonia,  wliicli  dissolves 
the  uranium  as  a  yellow  solution  of  uranate  of  aiuiiioiiia.  while  the 
hydratedoiido  of  iron,  the  alumina,  ^;c. ,  remain.  Thcsa  are  filtered 
olf  hot,  and  the  filtrate  is  allowed  to  cool,  when  crystals  of  the 
uranate  separate  out.  The  mother  liquor  includes  generally  more 
or  less  of  nickel,  cobalt,  zinc,  and  other  heavy  metals,  wlii.'h,  as 
Wuhler  showed,  can  bo  removed  as  insoluble  sulphides  by  the 
addition  of  sulphide  of  ammonium;  uranium,  under  tlio  circum- 
stance?, is  not  precipitated  by  sulphide  of  ammonium.  The  filtrate, 
on  being  boilei!  down,  yields  a  second  crop  of  uranate  of  ammonia. 
This  uranate  when  ignited  in  a  platinum  crucible  leaves  a  green 
oxido  of  the  composition  U,Og,  i.f.,  artificial  pitch-blende,  which 
serves  as  a  starting  point  for  the  preparation  of  uranium  compounds. 
The  green  oxide,  as  a  rule,  requires  to  b?  further  purified.  One 
method  for  this  purpose  is  to  convert  it  into  a  solution  of  the 
nitrate  *U0.j(N03)-,  and  from  it  to  precipitate  the  metal  as  oxalate 
by  the  addition  of  ox.tlic  acid  (Peligot).  The  latter  (UOyCjOj) 
yields  a  purer  oxide,  UO5,  or,  in  tho  crcscnco  of  air,  U,0„  on 
ignition. 

Metallic  uranium,  as  shown  by  Peligot,  can  be  obtained  by  tho 
reduction  of  a  mixture  of  dry  chloride  of  potassium  and  dry 
uranous  chloride,  UCli,  with  sodium  at  a  red  heat  (for  details  sec 
handbooks  of  chemisti-y).  The  metal,  which  is  easily  separated 
from  the  slag  by  treatment  with  water,  remains  as  a  dark  heavy 
powder  or  in  white  compact  globules,  according  to  the  temperature 
at  which  it  was  produced.  According  to  Zinimermaun,  to  whom  wo 
owe  a  recent  investigation  on  the  matter,  ^'Urc  compact  uranium  is 
a  white  malleable  metal,  which  is  pretty  hard,  though  "softer  than 
steel."  Its  specific  gravity  has  the  high  value  187  ;  its  specific 
heat  is  0"O2765,  corresponding  to  U  =  240.  The  fusijig  point,  from 
Zimmcrmann's  statements  on  its  preparation,  seems  to  lie  at  bright 
redness.  The  compact  metal  when  exposed  to  the  air  tarnishes 
only  very  slowly.  The  powdery  metal  when  heated  in  air  to  150™ 
or  170°  C.  catches  fire  and  burns  brilliantly  into  UjOg.  Dilute 
sulphuric  acid  attacks  it  but  slowly  ;  hydrochloric  acid,  especially 
if  strong,  dissolves  it  readily,  with  the  formation,  more  immediately, 
of  a  hyacinth-coloured  solution  of  U2Cle,  which,  however,  readily 
absorbs  oxygen  from  the  air,  with  the  formation  of  a  green  solution 
of  UClt,  which  in  its  turn  gradually  passes  into  one  of  yellow 
uranyl  salt,  UO..CI.. 

Uranous  Compounds. — The  oxide  UO,  (Berzelius's  metal)  is  pro- 
pared  by  heating  the  green  oxide  Vfi,  in  hydrogen.  It  dissolves 
in  hot  oil  of  vitriol ;  the  mass,  when  treated  with  water,  dissolves  ; 
from  the  solution  green  crystals,  U(SO^)a  + 8H;,0,  arc  obtainable. 
The  anhydrous  chloride  UCI^  was  prepared  for  the  first  time  by 
Peligot  by  heating  an  intimate  mixture  of  the  green  oxide  and 
charcoal  to  redness  in  a  current  of  dry  chlorine  ;  it  is  obtained  as 
sublimate  of  black-grccn  metallic-looking  octahedra.  The  chloride 
is  very  hygroscopic.  Uranous  salts  pass  into  uranic  (uranyl)  com- 
pounds under  the  same  circumstances  under  which  ferrous  salts 
become  ferric,  only  they  do  so  far  more  readily. 

Uranic  Compounds. — By  keeping  the  nitrate  TJ02(NO^)2  at  a 
temperature  of  250°  for  a  sufticicnt  time  the  oxide  UO3  is  obtained 
as  a  chamois-yellow  solid,  insoluble  in  water,  but  soluble  in  acids, 
with  the  formation  of  uranyl  salts,  UOo.Cl^,  kc.  The  oxide,  iu- 
other  words,  behaves  to  acids  as  if  it  ^vcre  the  monoxide  of  a 
radical  (UOj)  uranyl.  The  sulphate  (UO..,)S04  +  3  or  S'SHjO  is  de- 
posited from  a  syrupy  solution  in  yellow  crystals.  The  nitrate 
(U03)(N03)2-t-6H20  forms  large  yellow  crystals  easily- soluble  in 
water.  This  salt  is  used  in  photography,  also  in  analysis  as  a 
characteristic  precipitant  for  phosphoric  acid.  If  a  solution  of  a 
uranyl  salt  is  mixea  with  one  of  anmionia,  or  potash,  or  soda,  the 
uranium  is  precipitated  in  the  form  of  a  uranate,  U.OjRjO,  of  tho 
respective  alkali.  Uranate  of  soda,  forming  yellow  crystals  of  the 
composition  Na.U207-t-6H20,  is  made  industrially,  being  used  for 
the  production  of  yellow  uianiuin  glass  in  porcelain  painting.  The 
Joachimsthal  works  in  1875  produced  70  cwts.  of  this  "oxide," 
representing  a  v.alue  of  £8500. 

Analysis. — A  borax  bead  dissolves  uranium  oxides  in  the  re- 
ducing flame  with  a  green,  in  the  oxidizing  flame  with  a  yellow, 
colour.  .Solutions  of  uranyl  salts  (nitrate,  &c. )  behave  to  reagents 
as  follows;  sulphuretted  hydrogen  produces  green  tuanous  salt 
with  precipitation  of  sulphur  ;  sulphide  of  ammonium  in  neutral 
solutions  gives  a  bla(!k  precipitate  of  UO3S,  which  settles  slowly 
and,  while  being  washed  in  the  filter,  breaks  up  partially  into 
hydrated  UOo  and  sulphur ;  ammonia  gives  a  yellow  pr&cipitatc  of 
uranate  of  ammonia,  characteristically  soluble  in  hot  carbonate  df 
ammonia  solution  ;  prussiate  of  potash  gives  a  brown  precipitate 
which  in  appearance  is  not  unlike  the  precipitate  produced  by  the 
same  reagent  in  cupric  salts.  (W.  D. ) 

URANUS  (i.e.,  Heaven)  is  in  Greek  mythology  tha 
husband  of  Ga;a  (Earth)  and  father  of  Cronus  (Saturn) 
and  other  deities.  Sec  Mythology,  vol.  xvii.  p.  155, 
and  Saturn. 
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URBAN,  St,  first  pope  of  that  name,  was  bishop  of  Rome 
from  222  to  230.  He  had  been  preceded  by  Calixtus  and 
wa-  followed  by  Pontianus.  He  is  mentioned  by  Eusebius 
{//.  E.,  vi.  23),  and  is  named  'n  an  inscription  in  the  cceme- 
terium  Callisti,  but  of  his  life  nothing  is  known.  The 
Roman  Breviary  (25th  May)  speaks  of  his  numerous  con- 
verts, among  whom  were  Valenanus,  husband  of  St  Cecilia, 
and  his  brother  Tiburtius,  and  states  that  he  suffered 
martvrdora,  and  was  buried  in  the  ccemeterium  Pnetextati. 

URB.VX  II.  (Eudes  or  Odo),  pope  from  1088  to  1099, 
was  born  of  knightly  rank,  at  Lagery  (near  Chitillon-sur- 
Marne),  and  was  educated  for  the  church.  He  had  already 
become  archdeacon  of  Rheims  when,  under  the  influence 
of  St  Bruno,  his  teacher,  he  resigned  his  preferment 
and  entered  the  cloister  at  Cluny,  where  he  rose  to  be 
prior.  In  1078  Gregory  VII.  summoned  him  to  Italy, 
and  made  him  cardinal-bishop  of  Ostia.  He  was  one  of 
the  most  prominent  and  energetic  supporters  of  Hildebrand- 
ism,  especially  as  legate  in  Germany  in  1084,  and  was 
among  the  few  whom  Gregory  nominated  as  possible  suc- 
cessors. Desiderius  of  Monte  Casino  (Victor  III.)  was 
chosen  in  the  first  instance  to  the  difficult  post,  but  at 
the  next  vacancy  Odo  was  elected  by  acclamation  (March 
1088)  at  a  small  meeting  of  cardinals  and  other  prelates 
held  in  Terracina.  Ho  frankly  took  up  the  policy  of  bis 
great  predecessor,  but  while  pursuing  it  with  equal 
determination  showed  greater  flexibility  and  diplomatic 
finesse.  At  the  outset  he  had  to  reckon  with  the  presence 
of  the  powerful  antipope  Clement  III.  in  Ronm ;  but  a 
series  of  well-rit  tended  synods  held  in  Rome,  Amalfi,  Bene- 
vento,  and  Troia  supported  him  in  renewed  declarations 
against  simony,  lay  investiture,  and  clerical  marriages, 
and  a  continued  policy  of  opposition  to  Henry  IV.  In 
accordance  with  this  last  policy,  the  marriage  of  the 
eountess  Mntilda  with  Guelph  of  Bavaria  was  promoted. 
Prince  Conrad  was  helped  in  his  rebellion  against  his  father 
and  crowned  king  of  the  Romans  at  Milan  in  1093,  and 
the  empress  (Adelaide  or  Praxedes)  encouraged  in  her  dis- 
graceful charges  against  her  husband.  In  a  protracted 
struggle  also  with  Philip  1.  of  France,  whom  ho  had  ex- 
communicated. Urban  II.  finally  proved  victorious.  But 
the  most  prominent  feature  in  his  pontificate,  a  feature 
indeed  which  marks  an  epoch  in  the  history  of  Latin 
Christianity,  is  his  connexion  with  the  first  cru.sado  (seo 
Crtsade-s,  vol.  vi.  pp.  623-624),  which  united  Christendom 
under  tlio  headship  of  the  pope  into  one  vast  warlike 
confederacy  (comp.  Popedom,  vol.  xix.  p.  499).  The 
crusading  movement  first  took  shape  at  Piaccnza,  where  in 
March  1095  Urban  received  an  cmba.'wy  from  the  enii)cror 
Alexius  I.,  aiking  help  against  the  infidel,  and  where  a 
great  council  met,  attended  by  numerous  Italian,  l!ur- 
gundinn,  and  French  bishojis  and  by  so  vast  a  concourse 
of  monks  and  laymen  tKat  the  public  meetings  had  to  bo 
held  in  the  open  air  outside  the  city.  The  still  more 
enthusiastic  council  of  Clermont  wns  hold  in  November  of 
the  same  year.  Urban  II.  died  on  29lh  July  1099,  four- 
teen dayj  after  the  fall  of  Jerusolcm,  but  before  the  tidini;» 
of  that  great  event  had  reached  Italy ;  his  successor  xvas 
Pa.cl.al  II. 

UIUIAN  III.  (Ubcrto  Crirclli),  pope  from  1185  t..  .  iM7. 
wo.*  by  birth  a  Milanese,  and  wits  made  cardinal  and  arch- 
bi.shop  of  Mll.in  by  Lucius  HI.,  whom  he  «uccccdrd  (25th 
Noveml^r  1185).  He  vigorou.ily  took  up  his  ]ircdecc»»or'8 
■junrrci*  with  the  emperor  Fre<lcrirk  I.,  including  the 
ttnnding  dispute  alwut  the  sncrpviion  to  the  territories  of 
the  rounl'^^  Mntildn.  Even  after  his  cirtation  to  tho 
poiKiloiii  lie  rnntiiiuud  to  hold  the  orchbi»hopric  of  Milan, 
lad  in  IliK  v.^piinly  relUMitl  lo  crnwii  as  kin^  of  Italy 
Fri'deruk  •  ton  Hi'iity,  wko  hnd  marrini  ConRtantia,  the 
heirc««  ol   the  kingdom  of  Sicily       \Vhil«  Hcnrv  in  Ih" 


south  co-operated  with  the  rebel  senate  of  Rome,  Fred- 
erick in  the  north  blocked  the  passes  of  the  .\lps  and  cut 
off  all  communication  between  the  pope,  then  livins  in 
Verona,  and  his  German  adherents.  Urban  now  resolved 
on  excommunicating  Frederick,  but-flTe  Veronese  protested 
against  such  a  proceeding  being  resorted  to  within  their 
walls  ;  he  accordingly  withdrew  to  Ferrara,  but  died  (19th 
October)  before  he  could  give  effect  to  his  intention.  His 
successor  was  Gregory  VIII. 

URBAN  IV.  (Jacques  Pantaleon),  pope  from  1261  to 
1264,  was  the  son  of  a  cobbler  in  Troyes,  studied  theology 
and  common  law  in  Paris,  became  bishop  of  Verdun,  was 
employed  in  various  missions  by  Innocent  IV.,  and  was 
made  patriarch  of  Jeru.salem  by  Alexander  IV.  He  was 
at  Viterbo  seeking  help  for  the  oppressed  Christians  in  the 
East  when  the  last-named  pope  died,  and  after  a  three 
months'  vacancy  he  was  chosen  to  succeed  him  (29th 
August  1261).  As  pope  he  endeavoured,  but  without 
success,  to  stir  up  a  new  crusade  on  behalf  of  his  former 
diocese  of  Jerusalem.  In  domestic  matters  the  chief  prob- 
lems of  his  pontificate  arose  out  of  the  comoeting  claims 
for  the  crown  of  the  Two  Sicilies.  Before  the  arrival  of 
Charles  of  Anjou,  the  candidate  whom  he  favoiircd.  Urban 
died  at  Perugia  on  2nd  October  1264.  His  successor  was 
Clement  IV.  The  festival  of  Corpus  Christi  was  instituted 
by  Urban  IV.  in  1264. 

URBAN  V.  (Guillaumc  do  Qnmoald),  pop6  from  1362 
to  1370,  was  a  native  of  Grisac  in  Languedoc.  He  became 
a  Benedictine  and  a  doctor  in  canon  law,  teaching  at 
Montpellier  and  Avignon.  He  held  the  office  of  abbot  of 
St  Victor  in  Marseilles ;  and  at  Avignon,  on  his  way  l>ack 
from  Nai)les,  whither  he  had  been  sent  as  papal  legate,  be 
was  elected  pope  (28th  October  1362)  in  succession  to 
Innocent  VI.  As  pope  he  was  a  severe  disciplinarian, 
di.scuuntenanced  the  i)omp  and  luxury  of  the  cardinals, 
introduced  considerable  reforms  in  the  administration  of 
justice,  and  liberally  patronized  learning.  His  pontificate 
witnes.scd  one  of  the  last  flickers  of  crusading  real  in  the 
expedition  of  Peter  of  Lusignan,  king  of  Cypru.s  who  took 
Alexandria  (11th  October  1365),  but  soon  afterwards 
abandoned  it.  The  creat  feature  of  Urban  V.'s  reign  was 
the  effort  to  restore  the  papacy  to  Italy,  and  to  suppress 
its  jKiwcrful  rivals  for  tho  temporal  .lovcreignty  there.  In 
1363  ho  excommunicated  Bernabo  Visconti,  and  ordered  a 
cruaade  to  be  i)rcachcd  throughout  Italy  against  him  and 
his  kindred,  the  robbers  of  the  church's  estate ;  but  in  the 
following  year  he  found  it  ncccs-sary  to  purchase  peace  by 
removing  his  l>on  and  making  other  humiliating  conces- 
sions. Continued  trotiblos  in  Italy  caused  him  to  set  out 
for  Rome,  which  he  reached  on  16tli  October  1367;  but, 
though  ho  was  greeted  by  tho  clcrgj'  and  people  with  joy, 
and  had  tho  sotisfactioii  of  being  attended  by  tho  emperor 
in  St  Peter's  and  of  placing  the  crown  u|X)n  tho  head  of 
tho  empress,  it  soon  liccaine  clear  that  by  changing  the 
seat  of  his  government  ho  had  not  increased  its  jiower. 
Unable  any  longer  to  resist  the  urgency  of  the  French 
rardinaN,  ho  took  ship  ogain  at  Corncto  on  5th  September 
1370,  anil,  arriving  at  Avignon  on  tho  24th  of  the  same 
month,  died  on  19th  December.  He  was  succeedcil  by 
Gregory  .\f. 

UUBAN  VI.  (B-irtolommeo  Prignanu,  yoyo  from  1378 
to  13H9,  was  a  native  o(  Nnpk»,  born  in  1318.  A  devout 
monk  and  learncil  casuist,  he  bccamo  archbinhop  of  Ban 
in  1377,  and,  on  tho  death  of  Gregory  XI.,  tho  Hotnan 
populace  clamorously  deinan.lini:  an  luliaii  pope,  w«s 
unanimously  iho»cn  (8th  \yn\  1378)  by  th>  French  c«l 
dinnU  under  this  prc<«uro  to  be  liu  »ucrc»»or.  Tlie  srro- 
cant  and  iin|icrious  temper  o(  the  new  |K>p«,  intoxicated 
by  his  un»X|K>clcd  fortune,  «howe<t  lurlf  in  •»»)■*  to  in- 
tolerable that  five  montiM  tilicr»iirdt  the  iiiojoiity  of  t!  •■ 
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cardinals  met  at  Fondi,  and,  repudiating  their  previftns 
action,  proceeded  to  elect  Rol>ert  of  Geneva  (20th  Septem- 
ber), who  assumed  the  title  of  Clement  VII.  Thus  began 
the  great  schism  which  divided  Christendom  for  nearly 
forty  years  (see  Popedom,  vol.  xii.  p.  502).  The  measures 
of  Urban  were  not  without  vigour,  but  at  the  same  time 
■were  characterized  by  such  a  want  of  prudence  and  self- 
control  as  has  given  rise  to  the  not  improbable  assertion 
that  ho  actually  was,  at  times  at  least,  a  lunatic.  Clement 
VIL  was,  of  course,  eiconimunioatod,  and  designated  the 
Antichrist;  twenty-six  new  cardinals  were  creatc<l  in  a 
single  day,  and,  by  an  arbitrary  alienation  of  the  estates 
and  property  of  the  church,  funds  were  raised  for  open  war. 
The  castle  of  St  Angelo  was  besieged  and  taken,  and  the 
antiix>pe  put  to  flight,  while  Charles  of  Durazzo  was  in- 
vested in  the  sovereignty  of  Naples,  forfeited  by  Queen 
Joanna.  In  13S4,  however,  Charles  began  to  resist  the 
papal  pretensions,  and  Urban  was  shut  up  in  Nocera,  from 
the  walls  of  which  he  daily  fulminated  his  anathemas 
against  his  besiegers ;  ho  afterwards  succeeded  in  making 
hL»  escape  to  Genoa,  and,  on  the  death  of  CTiarles,  set 
himself  at  the  head  of  his  troops,  apparently  with  the  in- 
tention of  seizing  Naples  for  his  nephew  if  not  for  himself. 
To  raise  funds  he  proclaimed  a  jubilee,  though  only  thirty- 
three  years  had  elapsed  since  that  celebrated  under  Clement 
VL,  but  before  the  celebration  ho  died  at  Eome  of  injuries 
caused  by  a  fall  from  his  mule,  on  15th  October  1389. 
His  successor  was  Boniface  IX. 

URBAN  VII.  (Giovanni  Battista  Castagna),  pope  for 
twelve  days  in  September  1590,  was  of  Genoese  origin, 
and  was  born  in  Rome  in  1521.  He  was  chosen  successor 
of  Sixtus  V.  on  15th  September  1590,  but  died  (27th 
September)  before  consecration.  He  was  succeeded  by 
Oregory  XIV. 

URBAN  VIII.  (Maffeo  Barbcrini),  pope  from  1623  to 
1644,  belonged  to  a  Florentine  family  which  had  been 
greatly  enriched  by  commerce,  and  was  born  in  15G8. 
Through  the  influence  of  an  uncle,  who  had  become  apo- 
stolic protonotary,  he,  while  still  a  young  man,  received 
various  promotions  from  Sixtus  V.  and  Gregory  XIV.  By 
Clement  VIII.  he  was  himself  made  protonotary  and 
nuncio  to  the  French  court ;  Paul  V.  also  employed  him 
in  a  similar  capacity,  afterwards  raising  him  to  the  car- 
dinalate,  end  giving  him  the  legation  of  Bologna.  On  6th 
August  1623  he  was  chosen  successor  to  Gregory  XV. 
The  period  of  his  pontificate,  covering  as  it  did  twenty- 
one  years  of  the  Thirty  Years'  War,  was  an  eventful  one, 
and  the  ultimate  result  of  that  great  struggle  was  largely 
determined  by  Urban's  policy,  which  was  n.imed  less  at  the 
restoration  of  Catholicism  in  Europe  than  at  such  an  ad- 
justment of  the  balance  of  parties  as  might  best  favour 
his  own  independence  and  strength  as  a  temporal  power 
in  Italy  (see  Popedom,  vol.  xix.  p.  506).  In  1626  the 
■I'uchy  of  Urbino  was  incorporated  into  the  papal  dominions, 
aid  in  1627,  when  the  direct  male  lino  of  the  Gonzagas 
ill  Mantua  became  extinct,  ho  favoured  the  succession  of 
the  duke  of  Nevers  against  the  claims  of  the  Hap.sburg,s, 
whose  preponderance  he  dreaded.  He  was  the  last  pope  to 
extend  the  papal  territory,  and  Castelfranco  on  the  Man- 
toan  frontier  was  fortified  by  him.  In  Rome  he  greatly 
ftrengthened  the  castle  of  St  Angelo,  removing,  for  the 
purpose  of  making  cannons,  the  massive  tubular  girders 
of  bronze  from  the  portico  of  the  Pantheon  ("quod  non 
fecerunt  barbari,  fecerunt  Barberini"),  establishing  also 
an  arsenal  in  the  Vatican,  as  well  as  a  manufactory  of 
arms  at  Tivoli,  and  fortifying  the  harbour  of  Civita 
Vecchia.  It  was  during  the  pontificate  of  Urban  that 
Galileo  was  summoned  to  Rome  to  make  his  great  recanta- 
tion in  1633  ;  on  the  other  hand,  the  Pous-sins  and  Claude 
Ix>rraine  were  patronized   by   him,  and  it  was  he  who 


brought  Athanasius  Kircher  to  Rome,  and  who  cmplojvd 
Bernini  to  build  the  Palazzo  Barberini,  the  college  of  the 
Propaganda,  the  Fontana  del  Tritone,  and  other  juominent 
structures  in  the  city.  Ho  was  the  la.st  to  practise  nepo- 
tism on  a  grand  scale  :  various  members  of  his  house  wore 
enormously  enriched  by  him,  so  that  it  seemed  to  contem- 
poraries as  if  ho  aimed  at  establishing  a  Barbcrini  dynasty. 
He  canonized  many  saints,  among  whom  the  most  con- 
spicuous aro  Ignatius  Loyola,  Francis  Xavier,  Al.  Gonzaga, 
and  Filippo  Neri.  Urban  Vlll.  was  a  clever  writer  of 
Latin  verso,  and  a  collection  of  Scriptural  paraphrases  as 
well  as  original  hymns  of  his  composition  has  been  fre- 
quently reprinted.  His  death  (29th  July  1644)  is  said  to 
have  been  hastened  by  chagrin  at  the  result  of  a  war  he 
had  undertaken  against  the  duko  of  Parma.  Ho  was  suc- 
ceeded by  Innocent  X. 

URBANA,  a  city  of  the  United  States,  the  county  seat 
of  Champaign  county,  Ohio.  It  lies  95  miles  nearly  duo 
north  of  Cincinnati,  in  the  midst  of  a  rich  agricultural 
region.  It  has  railroad  communication  by  means  of  three 
lines,  the  New  York,  Lake  Erie,  and  Western,  the  Pitts- 
burgh, Cincinnati,  and  St  Louis,  and  the  Indiana,  Bloom- 
ington,  and  Western.  It  has  some  manufactures,  particu- 
larly of  agricultural  tools,  machines,  and  railway  rolling 
stock,  and  is  the  site  of  a  Swcdenborgian  or  New  Church 
college.  The  population  in  1880  was  6252,  an  increase 
of  46  per  cent,  since  1870.  Urbana  was  laid  out  in  1805, 
when  the  county  was  organized. 

URBINO,  a  mediceval  walled  city  of  Italy,  on  the  site 
of  the  Roman  Urhimim  Hortense,  in  the  Marches  of  Ancona, 
stands  in  a  commanding  position  on  a  spur  of  the  Tuscan 
Apennines,  near  the  valley  of  the  Metaurus,  about  20  miles 
from  the  Adriatic.  It  grew  up,  chiefly  in  the  14th  century, 
around  the  stronghold  of  the  Montefeltro  family.  Federigo 
da  Montefeltro,  lord  of  LTrbino  from  1444  to  1482,  was 
one  of  the  most  successful  condottieri  chiefs  of  his  time, 
and  not  only  a  man  of  great  military  and  political  ability, 
but  also  an  enthusiastic  patron  of  art  and  literature,  on 
which  he  lavished  immenso  sums  of  money.  Federigo 
much  strengthened  his  position,  first  by  his  own  marriage 
with  Battista,  one  of  the  powerful  Sforza  family,  and 
secondly  by  marrying  his  daughter  to  Giovanni  dellaKovere, 
the  favourite  nephew  of  Pope  Sixtus  IV.,  who  in'  return 
conferred  upon  Federigo  the  title  of  duke.  Federigo's  only 
son  Guidubaldo,  who  succeeded  his  father,  married  in  1489 
a  very  gifted  lady,  Elizabeth  Gonzaga,  of  the  ruling  family 
in  Mantua.  In  1497  he  was  expelled  from  Urbino  by 
Caisar  Borgia,  son  of  Alexander  VI.,  but  regained  his 
dukedom  in  1503,  after  Cajsar's  death.  Guidubaldo  was 
the  last  duke  of  the  Montefeltro  line ;  at  his  death  in 
1508  ho  bequeathed  his  coronet  to  Francesco  Maria  della 
Rovere,  nephew  of  Julius  II.,  and  for  about  a  century 
Urbino  was  ruled  by  its  second  dynasty  of  the  Della  Rovero 
family.  In  1626  the  last  descendant  of  Francesco,  called 
Francesco  Maria  II.,  when  old  and  childless  abdicated  in 
favour  of  Pope  Urban  VIII.,  after  which  time  Urbino, 
with  its  subject  towns  of  Pesaro,  Fano,  Fossombrono, 
Gubbio,Castel  Durante,  Cagli,  and  about  300  small  villages, 
became  part  of  the  Papal  States  until  the  suppression  of 
the  temporal  power  in  1870. 

During  the  reigns  of  Federigo  and  Guidubaldo,  Urbino 
was  one  of  the  foremost  centres  of  activity  in  art  and  litera- 
ture in  Italy,  and  was  known  as  the  Italian  Athens.  In 
1468  Federigo  gave  orders  to  a  Dalmatian  architect, 
Luciano  da  Laurana,  to  build  him  a  magnificent  fortified 
palace ;  it  was  finished  and  enlarged  by  the  Florentine 
Baccio  Pintelli  during  Guidubaldo's  reign.  Rich  friezes, 
sculptured  architraves  of  doors  and  windows,  and  other 
decorations  in  marble,  painting,  and  wood-work  were  exe- 
cuted by  the  sculptor  Ambrogiuo  di  Milano,  and  by  Fran- 
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eesco  di  Giorgio  Martini  of  Siena  (1439-1506),  whom  Vasari 
WTonglj  states  to  have  boen  the  principal  aichitect  of  the 
palace.  Federigo  adorned  his  )xilace  with  fine  series  of 
paintings  by  Piero  della  Francesca,  Melozzo  da  Forli,  Paolo 
Uccello,  and  Raphael's  father,  Giovanni  Santi ;  and,  in 
addition  to  the  crowd  of  able  Italian  artists  whom  he  invited 
to  his  court,  Flemish  painters,  such  as  Justus  of  Ghent, 
visited  and  worked  in  this  hospitable  city.'  The  rich 
wood-work  in  the  palace,  decorated  with  tarsia,  or  wood 
mosaic,  was  executed  by  Gondolo  Tedosco ;  tiie  rooms 
were  filled  with  magnificent  furniture,  costly  gold  and  silver 
plate,  and  works  of  art  of  all  kinds.  Literature  was  no  less 
encouraged  under  the  patronage  of  Federigo :  it  was  at 
his  court  that  Picro  della  Francesca  wrote  his  celebrated 
work  on  the  science  of  perspective,  Francesco  di  Giorgio 
his  Traltato  cC Architrttura  (published  by  Saluzzg,  Turin, 
1841),  and  Giovanni  Santi  his  poetical  account  of  the 
chief  artists  of  his  time,  among  whom,  probably  from 
jealousy,  he  has  omitted  to  mention  either  Justus  of  Ghent 
or  Francesco  di  Giorgio,  the  latter  a  man  of  extraordi- 
narily versatile  talents,  who  was  much  employed  by  the 
duke  to  design  fortifications  and  military  engines,  to  paint 
wall  decorations,  and  to  carve  sculptured  ornaments.* 
Though  stripped  of  its  art  treasures  and  dismantled  of  its 
decorations,  the  ducal  palace  still  exists  in  a  good  state  of 
preservation  :  it  is  a  very  picturesque,  massive  building  of 
irregular  plan,  suited  to  its  uneven  site,  and  stands  up 
very  nobly  on  the  hill,  dominating  all  the  rest  of  tho  city.' 
The  refined  magnificence  of  Guidubaldo's  court  is  elo- 
quently described  by  Baldassare  Castiolioke  (q.v.)  in  his 
Corttgiano.  When  Henry  VII.  of  England  conferred  the 
order  of  the  Garter  on  Guidubaldo,  Count  Castigliono  was 
sent  to  England  with  a  letter  of  thanks  and  with  the  small 
picture,  now  in  the  Louvre,  of  St  George  and  the  Dragon, 
|iainted  by  Raphael*  in  1504,  as  a  present  to  the  English 
king.  This  painting  was  among  Charles  I.'s  collection 
which  was  sold  by  order  of  the  Commonwealth  in  1649. 

Throughout  the  whole  of  the  16th  century  the  state  of 
Urbino  was  one  of  the  chief  centres  for  the  production  of 
majolica  (see  Pottery,  vol.  xii.  p.  625  tq.),  especially  the 
towns  of  ("'ubbio  and  Castel  Durante.  Most  of  the  finest 
pieces  of  Urbino  ware  were  made  speciill}'  for  the  dukes, 
who  covered  their  sideboards  with  the  rich  storied  piatii 
di  pompa,  of  which  fine  specimens  have  recently  sold  for 
from  £2000  to  £3000.^  Among  tho  distinguished  names 
which  have  been  associated  with  Urbino  are  those  of  tho 
Fcrrarcse  painter  and  friend  of  Raphael,  Timoteo  della 
Vite,  who  spent  most  of  his  life  there,  and  Bramantc,  the 
greatest  architect  of  his  age.'  The  Milanese  sculptor, 
Ambrogino,  wlio  worked  so  much  for  Fedcripo,  married 
a  lady  of  Urbino,  and  was  the  progenitor  of  tlic  Earoccio 
family,  among  whom  were  many  able  mathematicians  and 
(laintcrs.  Federigo  Baroccio,  Ambrogino'a  grandson,  was 
a  very  popular  iiaintcr,  some  of  whose  works  still  exist  in 
the  cathc<lral  and  ehicwhcre  in  Urbino.  This  city  waa 
ftUo  the  birthplace  of  Pope  Clement  XL,  of  several  cardinals 


*  Th*  worki  of  «rt  fr"  '  rtpjno  wor«  scaltpred  id  tho 
17th  uBtury.     Twt>  pn.  ^,  |iariof  ft  Mhoj  cxcrutcJ 

for  Pvdtri^,  tx*  now  in  ;..             .  .. .y,  iyiclon,  where  Ihcy  tro 

doabtfalljr  •tthb«t«<l  to  M>louo  dt  ForIL  Acolhtr  by  Jiutiuof  Ulieat 
li  is  tht  rt>y»I  cnn#ction  at  Windsor. 

•  Th«  xvTj  hidh  e^tfcm  f.ll  T.r  V-  rharmcttr  and 
ftDlQI  by  Ihr  <\:\kp    U  th'iwii   i:i    Hi*'  wrot«    to   tho 

comman*  of  Hien»  ;  mm!  llirci.  Sun-:.  _   ...    vul.  IL  p.  638. 

HU  lift  ia  fiTtn  by  Vaurl,  part  L 

•  fu«  AmnM.  n--  h^noflielu  PalaM  Km  Urbino,  Ulpaic,  1867  ; 
•nd  r  '        .'  ;A  I'atatat  biualu  di  t'rUrto,  Romr,  1 724. 

'  t  iQ  UrblDO,  uid  hit  tutjacqucnl  couoeiion  with 

Uitl  • 

'  Th«  iUncllo  >t  Flonnc*  ud  tb«  South  Ktiuiii{toB  MuMam 
pOMMt  th«  ftoMl  eoHoctiooa  of  tTrbioo  wan. 

*  Utirh  InfonnalioD  about  tJrbino  and  tta  crowd  of  artiita  li  giroo 
ly  rBBfiUom,  Slofu)  Sloruo  rfi  Ow*.  Santi,  Urbloo,  1822 


of  the  AJbano  family,  and  of  Bernardino  Baldi,  Fabretti, 
and  other  able  scholars. 

The  modern  city  of  Urbino,  with  i  population  of  5087  in  1S80, 
is  the  seat  of  an  art:libishop,  and  still  possesses  a  small  university, 
but  is  not  a  thriviug  place.  The  cathedral,  a  building  of  no 
specLil  inter&it,  stands  in  the  great  pia22a  opposite  the  ducal  palace, 
which  is  now  used  for  municipal  purposes  and  contains  the  city 
archives.  In  the  sacris'.y  there  is  a  verj-  beautiful  miniatnre-lika 
palutin;;  of  tho  Scourging  of  Christ,  by  Piero  della  Francesca.  On« 
of  the  tincst  paintings  by  this  artist  is  a  large  altar-piece  of  the 
Madonna  enthroned  between  angels  and  saints,  now  in  the  Brera 
at  Milan  ;  it  contains  a  very  noble  kneeling  figure  of  Federigo  in 
full  armour,  showing  his  strange  profile  disfigured  by  a  bullet, 
which  carried  away  part  of  the  bridge  of  his  nose.  It  was  origin- 
ally a  To^ive  rctablc  given  by  the  duke  to  the  mon.-istic  church  of 
San  Bernardino,  about  a  mile  outside  tho  walls  of  Urbino,  where 
Federigo  and  Guidul»aldo  were  buried.  The  modest  house  where 
Raphael  was  born  and  spent  his  boyhood  is  still  preserved.  It  is 
now  tho  property  of  a  society  of  artists,  and  so  is  safe  from  destruc- 
tion. Its  rooms  form  a  sort  of  museum  of  engravings  and  other 
recor<l3  of  Haphael's  works,  together  with  a  picture  of  the  Madonna 
by  his  father,  Giovanni  Sanli  formerly,  thought  to  be  by  Raphael 
himself.  The  Institjto  of  the  Fiuo  Arts  in  the  Marches  coutaina 
a  small  but  interesting  collection  of  pictures,  including  works  by 
Giovanni  Santi,  Justus  of  Ghent,  Timoteo  della  Vile,  and  other 
15thceutury  artists.  The  picture  of  tho  Holy  Communion  by 
Justus  is  specially  valuable  from  its  containing  fine  portraits  of  the 
Moutefi'ltro  family  acd  memb-irs  of  the  dueal  court.  On  the  walls 
of  the  chapel  of  the  guild  or  confraternity  of  Sau  Giovanni  are 
some  valuable  early  frescos,  painted  by  Lorenzo  da  San  Severino 
and  his  brother,  of  the  Florentine  school,  about  1410.  An  in- 
teresting collection  of  Roman  inscriptions,  arranged  by  the  paUeo- 
graplier  Fabretti,  is  still  preserved  on  tho  upper  walls  of  a  court  iL 
the  ducal  pahce.  In  tho  church  of  S.  Spirito  arc  two  piintinga  by 
Luca  Siguorelli,  the  Crucifixion  and  tho  Day  of  Pentecost,  origin- 
ally intended  for  a  processional  banner.  The  theatre,  decoiateJ 
by  Girolamo  Gonga,  is  one  of  tho  earliest  in  Italy  ;  in  it  was  per- 
formed the  first  Italian  comedy,  the  Calandriaoi  Cardinal  Bibbiena, 
tho  friend  of  Loo  X.  and  Raphael.  Tho  magnificent  library  formed 
by  tlio  Montefeltro  and  Sella  Revere  dukes  has  been  removed 
to  Rome. 

In  atldiUon  to  works  quoted  above^  ut  Dcnnlatona,  Kemcin  of  tfa  /)iiJ^  ^f 
Vrbtno,  London,  ISAl  ;  Card,  di  San  Clemeote,  Jinuyru  eovtnuati  ia  CUt^  ^ 
Vrbino,  Rome,  1T34  ;  and  Gitmondl,  Hittoin  da  PJjnthliypi-'j  Itaiitann,  Paria, 
1807-8,  An  interesting  view  of  Urbino,  in  the  fir&t  haU  ut  the  Ifltb  rontury, 
occura  among  the  pen  drmwinn  in  the  MSS.  Aru  del  I'cji^,  by  tli^  i^oUar 
Piccotpaaso,  now  in  the  South  Kenaington  Moicam.  (J.  U.  M.) 

UREA  is  known  chiefly  as  a  component  of  urine.  Re- 
ferring to  the  article  NnTRiriox  (voh  ivii.  pp.  682-6Si;) 
for  its  physiological  relations,  we  consider  it  hero  only  as 
a  chemical  substance.  Urea,  CO(NH2)2,  was  discovered 
by  H.  M.  Rouelle  in  1773;  Fourcroy  and  Vauquelin  in 
1799  published  tho  first  exact  investigation  on  it.  In 
1828  Wohler  showed  that  it  can  be  obtained  by  tho  union 
in  aqueous  solutions  of  cyanic  acid  with  ammonia,  acd 
thus  for  the  first  time  effected  what  was  then  considered 
an  impossibility,  namely,  tho  artificial  prcpamtion  of  on 
organic  compound  from  mineral  matter.  For  the  extrac- 
tion of  urea  from  urine  tho  latter  is  concentrated  by 
evaporation  (more  or  less,  according  to  its  original  strength), 
and  then,  after  cooling,  mixed  with  a  large  excess  of  pure ' 
nitric  acid  of  1  '4  specific  gravity.  On  standing  in  tho  cold 
most  of  the  urea  separates  out  as  a  crystalline  nitrmte, 
CO  .  NjH. .  HNO,,  which  is  collected  over  gloss  wool  and 
washed  with  nitric  acid.  To  convert  it  into  urea,  it  is 
treated  wilh  water  and  carbonate  of  barj-ta,  which  acts 
upon  the  UNO,  a.i  if  it  were  present  as  such,  the  una  be- 
ing liberated.  The  mixed  solution  of  uroa  and  the  Ditrat« 
is  evaporatfd  to  a  small  lolumo  and  allowed  to  stsnd, 
when  tho  bulk  of  tho  barytic  nitrate  cr\-slallir.o«  out.  Tho 
rest  is  removed  by  ova|K>niting  tho  mother  liquor  to  dry 
noss  over  a  water-bath  and  extracting  tho  urea  with  strong 
alcohol.  To  obtain  fine  cry.itals,  tho  filtered  alcoholic  solu- 
tion is  evaporated  to  dryness,  tho  residual  urea  diMolvod  hi 
A  very  little  Lot  water,  and  the  solution  allowod  to  cool 
'  TbU  word  potnta  rhlrfly  to  the  abaauce  of  nltnua  acid,  which,  K 
preeeni,  deromjioaea  iU  •qiiralcnl  of  uraa  Into  iiitra(<n,  w^\m»,  and 
carboala  acid,  thui  :  — 

CO(NH,),*2HO.  NO«CO<On),-HN,  +  JH,0 

,.  IVitmua       Carbnnie     5Ufv. 

'"^  atld.  acid.  gas. 
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slowly,  when  jvirt  of  tlio  una  cry: '..ilurcs  out  in  long  colour- 
■?<■»  columns,  not  unliLe  tboso  of  ni:r.\tc  of  polnsii. 

Woliitr's  »jiithetical  r.ielhoJ  for  prcivariti\e  nurioie*  nsually 
USUIUC4  the  "foPjwing  form.  PoxuU-rcJ  nmssiato  of  potasii  (seo 
P»f»»IC  Acii>;  U  deh>dr«t«i  by  licitiiit;,  tlio  n.ilivilrous  salt  niixcil 
with  half  iti  wi'inUt  uf  anhydivus  binoxidc  of  uia;.^aiu;»o,  ami  llio 
mixturv  lieatcd  iu  a  flat  iron  pan  until  t'lic  JclUgration,  wbicli  soon 
•tta  in,  is  completcj.  The  residue  now  eonsisu  of  oxides  o*"  iron 
and  m»n(j»nes«  and  of  cyanato  of  potash,  NCO.K,  formed  from 
the  cyanide  of  potassium  of  the  prussiate  by  oxidaiion.  The  cynnato 
of  I).  !ish  is  eitnctfd  by  means  of  the  least  sulhciont  quanlit)  of 
cold  water  (hot  water  decomposes  the  suit,  with  the  foruiaiion  of 
unmonla  and  carbonate  of  potash),  and  the  solution  is  mixed  nt 
once  with  the  calculated  weight  of  sulphate  of  .imnionia,  ICNH^UJO, 
for  2XCO.  K.  The  two  salts  decompose  each  othe-  into  sulphnto 
of  potash  and  cyanate  of  ammonia  ;  the  latter,  honevei,  passes  spon- 
tanoouslyaud  almost  instantaneously  into  urea- — 

KCO.XH,  =  C0vXH:)> 
Cyinaleof  j. 

ammoaia 
The  sulphate  of  potash  is  eliminated  exactly  as  the  nitrate  of  harj  n 
is  in  tl.o  urine  method.  That  urea  is  not  cyanato  ol  ammonia  itself 
is  proved,  first  by  the  fact  that  real  cyanate  of  ammonia  (nrc- 
parable  by  the  union  of  anhydrous  cyanic  acid  with  ammonia  gas) 
IS  a  diiTerent  substance,  and  secondly  by  its  not  yielding  any 
ammonia  when  dissolved  in  cold  caustic  potash  ley.  Urea  behaves 
to  certain  strong  acids  like  a  feeble  basis,  uniting  (CONjHj  parts) 
with  HXOj  parts  of  nitric,  UI^^Oj  of  sulphuric,  and  iCsO^II,  of 
oxalic  acid  into  crvstalline  salts.  As  shown  bv  its  formula,  urea  is 
the  amide  of  carbonic  acid  :  i.e.,  it  is  C0(0H)3'-  20H  +  2NH-,,  and 
cou5e<)uently  an  anhydride  of  carbonate  of  ammonia,  C0;0 .  NH,!,. 
An  aqueous  solution  of  urea,  when  heated  to  200*  in  a  sca'ed-up 
tube,  'breaks  up  into  carbonic  acid  and  ammonia  ;  and  dry  car- 
bonate of  ammonia,  when  kept  at  a  certain  temperature,  sulfers 
partial  conversion  into  urea  and  water. 

Of  the  many  methods  for  the  quantitative  determination  of  the 
urea  in  arine,  the  simplest  is  to  treat  a  measured  volume  with 
excess  of  solution  of  hypobroraite  of  soda  (a  solution  of  bromine  in 
caustic  5o«la  lev)  .ind  to  measure  the  volume  of  nitrogen  evolved. 
By  theory  COS'jHj-f  3XaBrO  =  3NaDr  +  CO.  +  2H20  (the  CO,  is 
absorbed  by  the  excess  of  alkali);  but  in  practice,  according  to  Dupre, 
through  unknown  causes  only  91  per  cent,  of  the  nitrogen  is  actually 
eTolved,  wltich  must  be  remembered  in  the  calculation  of  the  result. 
UUGA,  a  city  of  Mongolia  and  tlie  administrative 
centre  of  the  Korthem  and  Eastern  Khalklia  tribes,  is 
situated  in  48°  20'  N.  lat.  and  107°  30'  £.  long.,  on  the 
Tola  river.  The  Chinese  and  Mongolian  towns  wliich 
make  up  Hura;,  as  the  Mongols  call  Urga,  stand  on  the 
high  road  from  Peking  to  Kiachta  (Kiakhta),  about  700 
miles  from  the  Chinese  capital  and  165  from  Kiachta,  and 
are  separated  from  each  other  by  an  interval  of,  2  or  3 
miles.  The  Chinese  town  is  the  great  trading  quarter, 
and  there  the  wealth  of  the  district  is  collected.  The 
houses  in  this  part  are  more  substantially  built  than 
in  the  Mongol  town,  and  the  streets  have  a  well-to-do 
appearance.  The  popmlation  is  estimated  at  about  5000, 
and  the  law  which  jirohibits  Chinamen  from  bringing 
their  wives  and  families  into  the  place  tends  to  check 
increase.  The  population  of  the  Mongol  quarter  is  leckoned 
at  about  10,000,  though  on  the  occasions  of  the  religious 
festivals  the  numbers  are  much  larger.  Although  trade 
is  not  altogether  excluded,  the  raiion  <fclre  of  the  town  is 
that  it  is  the  residence  of  the  metropolitan  of  the  Khalkha 
tnbcs,  whoj^nk^  third  in  degree  of  veneration  among  the 
dignitaries  of  the  Lamaist  Cliurch.  Thi.-)  "  resplendently 
divine  lama"  resides  in  a  .sacred  quarter  on  the  western 
tide  of  the  town,  and  acts  as  the  spiritual  colleague  of  the 
Chinese  lieutenant-general,  who  controls  all  mundane 
matters  at  Urga  itself,  and  who  is  also  especially  charged 
with  the  control  of  the  frontier  town  of  Kiachta  and  the 
trade  conducted  there  with  the  Russians.  Until  quite 
lately  bricks  of  tea  formed  the  only  circulating  medium 
for  the  retail  trade  at  Urga,  but  Chinese  bra.s3  cash  are 
■ow  beginning  to  pass  current  in  the  markets.  The 
temples  in  the  Mongol  quarter  are  numerous  and  impos- 
ing in  appearance,  and  in  one  Ls  a  gilt  image  of  Maitreya 
Kxlhisattva,  33  feet  in  height  and  weighing  125  tons. 
}'y  the  Chinese  Urga  is  called  K'ulun. 


URI,'  one  of  the  Forest  Cantons  of  Switzerland,  ranks 
03  fourth  in  the  Confederation.  It  comprises  the  upper 
basin  of  the  Reuss  from  its  source  to  the  Lake  of  Lucerne, 
the  southern  arm  of  which  is  also  within  the  canton.  Its 
total  area  is  415-1  square  miles  ;  of  these  184 '4  are  classed 
as  productive,  40'3  are  covered  with  forests,  44'3  consist 
of  glaciers,  and  7"7  of  the  lake.  The  highest  point  in  the 
canton  is  the  Galenstock  (11,802  feet).  The  population 
in  1880  amounted  to  23,094  (men  having  a  majority  of 
3000  over  womenl,  showing  an  increase  of  7G49,  or  39'4 
per  cent.,  sinco  1870,  ov.ing  to  the  St  Golthard  Railw.iy. 
German  is  the  nalivo  tongue  of  18,024  persons,  Italian  of 
5313.  The  canton  has  always  been  very  strongly  Roman 
Catholic  (23,149  in  1880).  It  was  included  up  to  1814 
in  the  diocese  of  Constance  (except  the  valley  of  Urseren, 
which  was  in  that  of  Chur),  and  sinco  then  has  formed  part 
of  no  diocese,  but  is  provisionally  administered  by  the 
bishop  of  Chur.  In  Uri  the  limits  of  the  ecclesiastical 
parishes  are  the  same  as  those  of  the  civil  communes.  The 
capital  is  Altdorf  (2901  inhabitants).  Giischcnen  (2990) 
and  Wasen  (2741)  have  increased  since  the  opening  of 
the  St  Gotthard  Hallway  (1880),  which  runs  through  the 
greater  part  of  the  canton.  The  inhabitant;!  are  occupied 
in  agricultural  and  pastoral  pursuits,  and  are  very  saving 
and  industrious.  The  main  valley  is  fertile,  but  the  side 
glens  are  very  wild.  Education  is  still  very  backward  and 
largely  in  the  hands  of  the  priests ;  but  an  improvement 
waa  made  in  1885.  The  main  characteristics  of  the  people 
are  extreme  conservatism  and  a  passionate  attachment  to 
tneir  religion. 

Uri  is  lirst  mentioned  in  history  in  732  as  the  place  to  wliich 
Eto,  abbot  of  Reiohenau,  was  banished.  For  the  early  history  of 
the  canton,  see  Switzerland,  vol.  xxii.  pp.  7S3-7S7.  In  1410  a 
perpetual  alliance  was  made  with  the  upper  valley  of  Urseren  (>r 
Val  Orsera,  the  latter  being  allowed  its  own  headman  and  assembly, 
and  courts  under  those  of  Uri,  with  whicli  it  was  not  fully  incor- 
porated till  1S03.  In  14'iO  Uri  alone  won  the  Val  Leventina  for 
good,  the  title  being  confirmed  by  a  treaty  of  1466  with  the  duke- 
of  Milan  and  by  the  bloody  lit;ht  of  Giornico  (1478).  At  the  Refor- 
mation, Uri  clung  to  the  old  faith  (see  Switzerland,  vol.  xxii. 
pp.  790-791).  In  1798  on  the  formation  of  the  Helvetic  republie 
Uri  lost  all  its  Italian  possessions.  In  September  1799  SuwarolT 
and  the  Russian  army,  having  crossed  the  St  Gotthard  to  Altdorf, 
were  forced  by  the  French  to  pa.'^s  over  into  Schwyz,  instead  of 
sailing  down  the  lake  to  Lucerne.  In  1803  Uri  became  an  independ- 
ent canton  again,  with  Urseren,  but  without  the  Val  Lcvcntinn. 
It  tried  hard  to  bring  back  the  old  stato  uf  things  in  1814-15,  and 
opjiosed  all  attem]its  at  reform,  joining  the  Lcrgue  of  Sarncu  iu 
1632  to  maintain  the  pact  of  1815,  opposing  the  proposed  revision 
of  the  pact,  and  being  one  of  the  members  of  tho  SonJerbund  in 
1843.  Despite  defeat  in  tho  war  of  1S4 7,  Uri  voted  against  the 
federal  constitution  of  1848,  and  by  a  crushing  majority  against 
that  of  1874.  The  existing  constitution  of  Uri  is  that  framed  m 
1850  and  amended  iu  1851.  1872,  1879,  and  1881.  The  "  landes- 
gemeinde,"  composed  of  all  male  citizens  of  twenty  years  of  age, 
meets  annually  on  1st  ilay,  and  is  the  supreme  legislative  assembly. 
There  is  a  subordinate  legislative  assembly  (landrath),  consisting- 
of  the  landammann  or  headman  and  his  deputy,  4  of  the  menibers 
of  tho  executive,  and  79  elected  members  (1  for  every  300  of  tha 
population),  which  drafts  bills  and  passes  laws  provisionalh  in  case 
of  necessity.  .Tlie  executive  consists  of  9  members — the  landam- 
mann, his  deputy,  ana  tho  treasurer,  with  6  elected  members.  By 
an  immemorial  custom  7  men  of  7  different  families,  bearing  dif- 
ferent names,  can  cause  an  extraordinary  meeting  of  the  assembly 
of  their  "  gemeindo  "  to  be"  summoned,  or  call  on  the  landrath  to 
do  the  same  in  the  case  if  the  "landesgcmeindo." 

See  K.  K.  Lusser's  Ctsch,  da  Kantona  Uri  (1862). 

URIC  ACID,  as  explained  fully  in  the  article  Nutri- 
tion (vol.  xvii.  p.  683),  is  one  of  the  penultimate  product's 
of  the  tissue  waste  in  the  human  body.  While  the  bulk 
of  the  nitrogen  of  tho  albuminoids  pa.sses  off  through  the 
bladder  as  Ukea  {'/.v.),  a  small  portion  of  it  stops  at  the 
uric  acid  stage.  Human  urine  contains  only  a  fraction  of 
a  per  cent,  of  the  acid,  chiefly  as  soda  salt ;  abundance  of 

^  The  name  is  probably  connected  with  the  same  obscure  root  as 
Urseren  and  Reuss,  and  is  popularly  derived  from  Urochs,  "  wild  bull.." 
a  bull's  head  having  been  for  ages  borne  ou  the  cautocal  shield. 
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uric  acid  is  met  with  in  the  excrement  of  serpents  and 
birds,  with  whom  it  is  the  principal  nitrogenous  product  of 
tissue  waste.  For  the  preparation  of  uric  acid  (CjH^N^Oj), 
Gr.iJJO  (?.«'.)  is  boiled  repeatedly  with  a  solution  of  borax 
in  120  parts  of  Jwater.  The  filtered  solution  is  acidified 
with  hydrochloric  acid,  when  impure  uric  acid  separates 
I  ut  as  a  brown  precipitate,  which  is  washed  with  cold 
water.  For  its  purification  it  is  dissolved  in  hot  dilute 
caustic  potash  or  soda  ley,  the  solution  filtered,  and  the 
filtrate  saturated  with  carbonic  acid.  An  almost  insoluble 
acid  urate  of  alkali  separates  out,  which  is  collected  on  a 
filter,  washed,  and  decomposed  by  adding  it  in  instalments 
to  hot  dilute  hydrochloric  acid.  Uric  acid  separates  out  as 
a  white  precipitate,  which  is  filtered  off,  washed,  and  dried, 
to  be  re-purified  by  a  repetition  of  the  alkali  process  or 
otherwise.  Pure  uric  acid  forms  a  snow-white  micro- 
crystalline  powder,  devoid  of  smell  or  taste,  soluble  in  1800 
parts  of  boiling  and  in  14,000  parts  of  cold  water,  but 
insoluble  in  alcohol  and  in  ether.  When  heated  it  suffers 
complete  decomposition. 

For  its  detection  in  urine,  the  orine  is  mixed  with  excess  of 
hydrochloric  acid,  and  allowed  to  stand,  when  the  uric  acid  separates 
out,  generally  coloured  reddish  by  impurities.  To  identify  the  f>re- 
cipitate,  it  is  dissolved  in  a  few  drops  of  nitric  acid  on  a  watch-glass. 
4ind  the  solution  cautiously  evaporated  to  dryness.  Tlie  residue,  if 
€xposcd  to  ammonia  gas  as  it  comes  off  from  the  stopper  of  a  litguor 
ammonia  bottle,  assumes  the  intense  purple  colour  of  "murexide." 

l/raUs. — Uric  acid  dissolves  in  excess  of  caustic  potash  ley  as 
Jipotassic  salt,  CjH-K-XjO,,  soluble  in  44  parts  of  cold  water,  with 
the  formation  of  a  strongly  alkaline  solution.  On  the  saturation 
of  the  solution  with  carbonic  acid  one-half  of  the  potash  is  elimi- 
ii.\tcd  as  bicarbonate,  and  a  neutral  salt,  CjHjKN^O,,  comes  down 
as  a  precipitate,  soluble  in  800  parts  of  cold  water.  Soda  and 
the  alkaline  earths  behave  similarly.  But  more  interesting  than 
iti  salts  are  the  numerous  derivatives  obtainable  from  it,  chiefly  by 
the  action  of  oxidizing  agents.  Most  of  these  were  discovered  and 
investigated  by  Liebig  and  Wbhlcr  in  a  classical  research  published 
in  1838.  From  1861  to  1S63  Adolf  Bayer  supplemented  tlieir  nork 
by  important  new  discoveries.  Ho  showed  that  all  those  meta- 
morphoses of  uric  acid  fall  in  naturally  with  the  assumption  that  the 
molecule  of  uric  acid  consists  of  two  urea  rests — (XH);C0XNH) — 
imited  each  by  its  two  nitrogen  affinities  with  a  tricarbon  group, 
(C,0;,  by  carbon  affinities  of  the  latter.  To  give  an  eiampk-  of  the 
|>ractical  meaning  of  the  theory, — if  uric  acid  is  oxidized  ciutiously 
with  nitric  acid,  one  of  the  urea  rests  by  uniting  with  the  211  of 
an  HiO  is  split  off  as  urea,  while  the  rest  unites  with  the  oxygen 
of  the  HjO  and  other  0  +  HjO  into  alloxan, — 

(HK)-(CO .  C(OH), .  CO)  -  (NH), 

the  nrcid  of  mesoxalic  acid,  HO  -  (CO .  C(OH), :  CO)  -  OH.     On  the 
application  of  more  energetic  oxidizing  agents,  that  one  urea  rest 
»till  survivM,  but  the  tricarbon  nucleus  burns  down  into  Cfi^  the 
radical  of  oxiUc  acid,  with  formation  of  parabanic  acid, 
(HN)-(C,OJ-(NH), 

the  nnrid  of  oxalic  acid.  HO(C,0.)OH. 

URINE.  Bee  Ubea  and  Uric  Acid  :  also  Ncteitio.v, 
vol.  xvii.  pp.  682-684. 

UIiMI.\,  or  Ueumiah,  a  town  of  Persia,  in  the  province 
of  -  Azerbijan  (.Vdarbaijan),  lies  112  miles  south-west  of 
Tabriz  and  10  from  the  west  side  of  Lake  Urmia,  in  the 
mid-st  of  an  extremely  fertile,  highly  cultivated,  and  densely 
l>eoplcd  plain.  Within  the  enclosures,  consisting  of  a  wall 
and  deep  ditch  that  can  be  flooded,  there  is  a  mixed 
Mohainme<Ian  and  Christian  population  of  from  2.'),000  to 
30,000,  while  the  surrounding  di.itrict  is  studded  with 
over  300  populoui  villages.  Some  of  the  streets  arc 
broader  than  is  usual  in  Oriental  towns  and  several  are 
traversed  by  running  water;  but,  beyond  a  busy  Ixizoar 
and  two  or  three  old  mosques,  there  is  nothing  of  any 
interest.  The  chief  iniluslries  arJ  weaving,  dyeing,  and 
especially  tillag>-,  atiundaot  cro]n  of  rice,  melons,  cotton, 
and  exrellcnt,l')K»cco  being  raised  in  the  Dcigh)>ourhood. 
J'rmia  has  for  many  years  bcrn  the  centre  of  an  Amcriran 
iniuion,  which  hnx  had  considerable  surcrjis,  rjipprjally 
amongst  tho  so-called  "  Chalduau  "  or  NettoriaD  Christiana. 


According  to  an  old  tradition,  Urmia  was  the  birthplace  of 
Zoroaster. 

The  lake,  which  takes  its  name  from  the  town,  and  which  is  also 
known  as  the  Daria-cha,  or  '•  Little  Sea,"  is  a  completely  landlocked 
basin,  filling  a  shallow  depression  at  the  east  foot  of  the  Kurdish 
Highlands,  but  still  about  5000  feet  above  sea-level.  It  is  90  miles 
long  north  and  south,  30  miles  broad,  and  250  round,  with  a  total  area 
of  1600  square  miles,  but  a  mean  depth  of  not  more  than  10  or  12 
feet  (45  in  the  deepest  part  sounded  by  Monteith),  so  that  the  whole 
volume  is  at  least  six  times  less  than  that  of  the  much  smaller  lake 
of  Geneva.  There  are  as  many  as  fifty-six  islands,  grouped  chiefly 
towards  the  south,  the  largoft  5  miles  by  2,  the  smallest  mere  rocks, 
and  none  permanently  inhabited,  although  they  are  tilled  or  used 
for  grazing  horses  and  sheep  in  winter.  Although  fed  by  numerous 
streams,  the  lake  is  intensely  saline,  more  so  even  than  the  Dead 
Sea,  and  is  consequently  inhabited  by  no  fish  or  other  aquatic 
fauna,  except  a  'peculiar  species  of  smadl  crustacean,  which  afTords 
abundant  food  to  numerous  swans  and  other  wild-fowh  The  salt, 
wliich  forms  extensive  incrustations  some  inches  thick  round  about 
the  shelving  north-eastern  and  southern  shores,  appears  to  be  de- 
rived from  Tertiary  beds  (Dr  E.  Tietzc),  and  the  geological  formation 
api>cars  to  resemble  that  of  Lake  Niris  in  southern  Persia  (Blaiifonij. 
The  whole  lacustrine  basin,  including  tho  farthest  sources  of  its  in- 
fluents, has  an  area  of  about  20,000  square  miles,  and  tlic  flooded 
part  stood  formerly  at  a  much  higher  level  than  at  present,  as  is 
shown  by  the  watermarks  on  the  encircling  heights,  and  by  the 
Shahi  peninsula  in  the  north-east,  which  at  one  time  was  certainly  an 
island.  In  recent  years  the  evaporation  has  on  the  whole  balanced 
the  inflow,  although  the  lake  is  now  said  to  be  slightly  rising,  owing 
to  tho  larger  discharge  from  the  Jaghatu  and  Tatau,  which  were 
formerly  to  a  great  extent  ab.sorbed  in  irrigating  the  southern 
Miandab  plain.  Kear  the  Selmts  river  and  at  tho  village  of 
Dihkergan  in  the  south-east  occur  the  famous  "marble  springs," 
yielding  the  pink,  yellow,  and  white  "marble  of  Tabriz,"  used  for 
ornamenting  manv  public  buildings  throughout  western  Asia. 

UKQUHART,  or  Urchard,>  Sir  Thomas  (c.  1C05- 
1660),  one  of  the  most  original  and  raciest  translators  from 
any  foreign  language  into  English,  was  the  son  of  Sir 
Thomas  Urquhart  of  Cromarty,  the  representative  of  a 
very  ancient  family,  and  of  Christian,  daughter  of  the 
fourth  Lord  Elphinstone.  His  birth-year  is  uncertain, 
but  it  is  guessed  at  1605,  and  his  birthplace  was  the  old 
mansion-house  of  Cromarty.  Not  much  is  known  of  Li-s 
youth,  or  indeed  of  any  part  of  his  life;  but  he  was  certainly 
well  educated,  travelled  over  Europe,  succeeded  to  a  con- 
siderable, though  much  embarrassed  inheritance,  and  got 
together  a  remarkable  library,  which,  however,  fell  into 
the  hands  of  his  creditors.  AH  his  later  life  was  disturbed 
by  pecuniary  and  political  diflicultics.  He  was  an  enthu- 
siastic Royalist ;  and,  .so  far  a?  religious  matters  went,  his 
principles  may  be  judged  from  his  favourite  signature, 
"C.  P.,"  for  Christianus  Presbyteromastii.  He  took  part 
in  the  "Trot  of  Turriff"  in  1639,  and  was  rewarded  by 
being  knighted  on  7th  April  1641  by  the  king's  own  band 
at  Whitehall.  He  took  occasion  by  this  visit  to  London 
to  see  through  tho  press  his  first  work,  a  collection  of  £}>i- 
yritiu  of  no  great  merit.  Four  years  later,  in  1C4.'>,  he 
]producfcd  a  tract  called  Trissolrlras,  a  treatise  on  loparithm.% 
adjusted  to  a  kind  of  mcmoria  technica,  like  that  of  the 
scholastic  logic.  In  l649  ho  was  proclaimed  a  rcl^el  and 
traitor  at  the  Cross  of  Edinburgh  ;  but  this  docs  not  seem 
to  have  done  him  mu-h  harm,  and,  though  ho  took  part 
in  tho  march  to  Worcester,  and  was  tboro  wounded  and 
taken  pri.soner,  his  always  cmlinrra.'wcil  affairs  do  not  scorn 
to  have  been  much  worsened  tliircby.  He  published  in 
rapid  succession  during  1652  and  1653  a  series  of  tracts 
with  quaint  titles  and  quainter  cinfcnta.  PantocJirvnn- 
rhanon  (sic)  is  an  almost  uiil>clii'vnl.lo  genealogy  of  tho 
house  of  Urquhart  up  to  Adam,  with  tho  name*  citcm- 
IHjrized  for  the  earlier  apes  in  a  kind  of  giblierish,  which 
seems  to  be  after  tho  jialtcm  of  the  giants  and  licathciu 
in  tho  Amailit.  Eftkulmlnurnn,  supposed  to  Iw  a  IrcatiM 
on  the  virtues  of  a  jewel  found  in  the  streets  of  Worcester, 
is  in  reality  a  rather  claliorato  Iroatiso  on  tho  virtues  of 
the  Scottish  character,  as  shown  in  tho  Admirablo  Crichtoo 

>  bo  ipelt  on  the  title  p*f<  of  bU  first  work. 
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ftnd  others.  Finalljr,  Logopand<clnsion  handles  the  sub- 
ject of  a  universal  Innguage.  These  original  works  of 
Urquhar'.'s,  as  far  as  intrinsic  literary  merits  go,  aro  not 
of  much  account ;  but  they  show  perhaps  better  than  any- 
thing else  that  singular  miituro  of  patriotism,  generosity, 
shrewdness,  humour,  with  prejudice,  almost  insane  family 
pride,  crotchet,  pedantry,  and  apparent  insensibility  to 
soma  kinds  of  the  ridiculous  which  was  tho  dominant 
characteristic  of  a  certain  part  of  tho  Scottish  nation, 
and  which  has  furnished  Sir  Walter  Scott  with  some  of 
his  most  matchless  studies  and  touches.  The  Translation 
of  Habdats,  which  Urquhart  produced  in  1G53,  is  a  very 
different  work  from  the  literary  point  of  view,  enterir,:; 
into  and  reproducing  the  author's  spirit  with  wonderful 
success,  and,  though  by  no  means  teohiiically  faithful,  far 
excelling  in  value  all  merely  faithful  versions.  Next  to 
nothing  is  known  of  Urquhart  after  its  date ;  it  is  said 
that  he  sought  a  ref".je,  lihe  other  cavaliers,  on  the  Con- 
tinent, and  died  (IGGO)  of  a  fit  of  laughing,  brought  on 
by  joy  at  hearing  of  tho  Restoration. 

HU  originil  If'orks,  with  such  scanty  particulars  of  his  lifo  as  aro 
known,  and  with  reproductions  of  two  original  and  curious  frontis- 
pieces, which  represent  him  as  a  handsome  and  dandified  wearer 
of  full  cavalier  costumo,  were  published  in  a  stately  quarto  volume 
by  the  ilaitland  Club  (Ediubu:.(;h,  1S31).  Tho  Kabelais  has  been 
repeatedly  reprinted,  and  with  Motteux's  additions  forms  tho  sub- 
stance of  Gargantua  and  Paiiianrxul  in  Doha's  Extra  Scries. 

URSEN'US,  Zacharias  (1534-1DS3),  German  theo- 
logian, and  one  of  the  authors  of  the  Ilcidelherg  Catechism 
(see  vol.  v.  p.  219),  was  a  native  of  Ercslau,  and  became 
a  disciple  of  Melanchthon  at  Wittenberg.  He  afterwards 
studied  divinity  at  Geneva  i;nder  Calvin  and  Hebrew  at 
Parb  under  Slcrcier.  In  15C1  ho  was  appointed  professor 
in  the  Collegium  Sapientias  at  Heidelberg,  where  in  1563 
at  the  instance  of  tho  elector-palatine,  Frederick  III.,  he 
drew  up  the  Ca'':Aism  in  cooperation  with  Kaspar  Olevian. 
The  death  of  the  elector  in  157"  led  to  tho  removal  of 
L'rsinus,  who  from  157S  till  his  death  in  15S3  occupied 
a  professorial  chilr  at  Xcustadt-an-dcr-Haardt.  His  Works 
were  published  in  15S7-SD,  and  a  more  complete  edition 
by  his  son  and  two  of  his  pupils,  Pareus  and  Reuterus, 
in  1G12. 

UR.SULA,  St,  ard  her  companions,  virgins  and  martyrs, 
aro  ccmmemorated  by  the  Roman  Church  on  21st  October. 
The  Breviary  gives  no  legend;  but  in  current  works,  such 
as  Butler's  Lives  of  the  Saints,  it  is  to  the  effect  that  "  these 
holy  martyrs  seem  ...  to  have  met  a  glorious  death  in 
defence  of  their  virginity  from  the  army  of  tho  Huns.  .  .  . 
They  came  originally  from  Britain,  and  Ursula  was  the 
conductor  and  encouragcr  of  the  holy  troop."  The  scene 
of  the  martyrdom  is  placed  near  tlic  lower  Rhine. 

The  date  has  been  assigned  by  dLTcrcnt  writers  to  238,  c.  283,  and 
c.  451.  The  story,  however,  is  unknown  both  to  Jcromo  and  to 
Gregory  of  Tours — and  this  thou.'jh  tho  latter  gives  a  somewhat 
detailed  dcscrinticn  of  the  Cologne  church  dedicated  to  that  Thcban 
legion  with  which  the  tradition  of  the  martyred  virgins  was  very 
early  assoeiated.  Tlio  story  of  their  fato  is  cot  entered  under 
21«t  October  in  the  martyrology  of  Bedc  (ob.  c  735),  of  Ado  (c. 
S5S),  of  Usnard  {anU  877),  Nollier  Balbulus  (896),  or  Hrabanus 
2!aums  (815);  bnt  a  Oth-ceutury  life  of  St  Cunibcrt  (oJ.  6G3) 
associates  a  prominent  incident  in  tho  life  of  this  saint  witli  the 
basilica  of  the  sacred  virgins  at  Colome  (Surius,  vi.  275,  ed.  1575). 
Not  only  does  Archbiahop  "Wichfrid  attest  a  grant  to  tlie  church 
of  the  sacred  virgins  outside  tho  walls  of  Cologne  (in  927),  but 
he  was  a  large  donor  in  his  own  person.  Still  earlier  a  Cologne 
martyrology,  written,  as  Bintcrim  plausibly  urges;  between  8S9 
and  891,  haa  the  following  entry  uu<ler  21st  October:  "xi.  virg. 
I'lSule  Sencie  Gregorio  Pinosc  Marthe  Saule  Eritulo  Satnino 
Rabacie  Saturic  Paladic."  Much  shorter  entries  arc  found  in  two 
of  tho  old  martyrologies  printed  in  Migne  (cTxxviii.  1207,  1275). 
A  more  definite  allusion  to  the  legend  may  be  found  (c.  847)  in 
Wandclbert's  metrical  martyrclogj-  lilst  October) : 

"  Tunc  ntuneroM  timul  nhenl  per  littora  fulgent 
Curi-.!'.  Tir^oQla  erecta  tropca  icanlplis 
AxTlpplnse  urbl.  quarrjin  furcr  imv.ui  olim 
luu...;  iiucUvit  ducLri<;tbu:*  iuciyu  uiicu^." 


The  fiill  legend  first  makes  its  appearance  in  a  festival  discoun-jj 
(jermo)  for  21st  October,  written,  as  internal  evidence  seems  to 
show,  between  731  and  839.  This  scrmo  does  not  mention, St 
Ursula,  but  makes  Finnosa  or  Vinnosa  the  leader  of  these  sj'iritual 
"amazons,"who,  to  avoid  Jlaximiau's  persecution,  left  tlu;ir  islanil 
hou\o  of  IJritain,  following  tlicir  bridegroom  Christ  towards  that 
E.ist  whence  tlieir  faith  had  come  a  huniircd  years  before.  The  con- 
current traditions  of  Britain,  IJaLavia  (wbiro  many  chapels  sti4 
preserved  tlicir  memory),  and  Cologne  aro  called  in  evidence  to  prove 
tho  same  origin.  Tho'  legend  was  already  very  old  and  the  festival 
"  nobis  omni  tempore  celebcrrima  "  ;  but,  as  all  written  documents 
had  disappeared  since  tlio  burning  of  the  early  church  orootod  over 
the  sacred  bones,  the  preacher  could  only  appeal  to  tlio  continuous 
and  careful  memory  of  tiio  society  to  which  ho  belonged  (noslrates), 
Even  in  his  tiino  there  were  sceptics  who  pointed  dubiously  to  the 
full-grown  bones  of  "  widows  "  and  of  men  among  the  so-called  virgin 
relics.  But  to  a  priori  reasoncrs  who  mocked  at  the  notion  of  gatherr 
ing  so  large  a  band  of  virgins  in  one  place  there  was  a  triumphant 
answer  ready :  if  Christ,  while  yet  a  man  on  earth,  could  summon 
**  twelve  legions  of  angels  "  to  his  aid,  surely  we  could  allow  that 
a  mcigre  band  of  "  Ipss  than  12,000  virgins  might  follow  tho  stain- 
less lamb"  in  heaven.  The  author  of  the  s<;r77io  pointedly  rejects  tho 
two  theories  that  connected  tho  holy  virgins  with  tho  I'heb.in  band 
and  brought  tliem  as  pilgrims  from  tho  East  to  the  West ;  but  ho 
adds  that  even  in  his  days  t'.icro  still  existed  an  inscription  in  the 
church,  showing  how  it  had  been  restored  from  its  foundations  by  a 
certain  "Clematius,  vir  consularis,  ex  partibus  Oricntis." 

Two  or  thrco  centuries  later  the  Pasjio  XI.  MM.  ISS.  Virgirmr^f 
based  apparently  on  the  revelations  made  to  Helentrude,  a  nun  of 
Heersc  near  raderborn,  gives  a  wonderful  increase  of  detail.  The 
narrative  in  its  present  form  may  date  somewhere  between  900  and 
1100,  while  Hclentrudo  apparently  flourished  before  1050.  ,,  Acr 
cording  to  her  account,  the  son  of  a  powerful  pagan  king  demands 
in  marriage  Ursula,  the  bcautilul  daughter  of  Dconotus,  a  king  "in 
partibus  Britannia?."  Ursula  is  warned  by  a  dream  to  demand  a 
resjiito  of  thrco  years,  during  wliich  time  her  companions  arc  to  be 
11,000  virgins  collected  from  both  kingdoms.  After  ^-igorous 
exercise  in  all  kinds  of  manly  sports  to  the  admiration  of  the  popur 
lace,  they  arc  carried  off  by  a  sudden  breeze  in  eleven  triremes  to 
Thiol  in  Guclderland  on  tho  Waal.  Thence  they  sail  up  the  E'.iine  by 
way  of  Cologne  to  Basel,  at  which  place  they  make  fast  their  vessels 
and  proceed  on  foot  to  Rome.  Ketumiug,  they  re-enter  their  ships 
at  Basel,  but  are  slaur^htercd  by  the  Huns  wlien  they  reach  Cologuc 
Their  relics  aro  then  collected  and  buried  "sicut  hodio  illic  est 
cerncrc, "  in  a  spot  where  "to  this  day"  no  meaner  sepulturo- la 
permitted.  Then  follows  the  usual  allusion  to  Clematius  ;  tho 
date  is  expressly  fixed  at  233  ;  and  the  whole  revelation  is  seem- 
ingly ascribed  to  St  Cordula,  one  of  tho  eleven  thousaud,  who,  after 
escaping  death  on  tlic  first  day  by  hiding  in  one  of  the  vessels,  on 
the  morrow  gave  herself  up  to  death  of  her  own  accord.  Toward.; 
tho  beginning  of  tho  12th  century  Sigebcrt  of  Gembloux  (oi.  1112) 
gives  a  brief  resnmd  of  tho  same  story.  Ho  is  the  first  to  introduce 
the  name  of  Attil.a,  and  dates  tho  occurrence  453. 

Passing  over  the  \'isions  and  exhumations  of  the  first  half  of  the 
12th  century,  wc  come  to  the  singular  revelations  of  St  Elizabeth 
of  Schonau.  Tlicse  revelations,  delivered  in  Latin,  German,  era 
mixed  jargon  of  both  langu-agcs,  were  turned  into  sim])lo  Latin  by 
Elizabeth's  brother  Egbert,  from  whose  words  it  would  seem  thati 
in  1156  an  old  burial  ground  had  lately  been  laid  open  near 
Cologne.  The  cemetery  was  naturally  associated  witli  the  legend 
of  St  Ursula  ;  and,  this  identification  ouco  accepted,  it  is  not  un- 
likely that,  when  more  careful  investigation  revealed  male  skeletons 
and  tombstones  bearing  the  names  of  men,  other  and  more  definite 
cpi'-Tphs  were  invented  to  reconcile  the  old  traditions  with  tho 
facts  of  such  a  damaging  discovery.  Hence  ])crhaps  tho  barefaced, 
imposture:  "Cyriacus,  papa  Romanns,  qui  cum  gaudio  susccpit 
sanctas  virj^ncs  ct  cum  eis  Coloniam  revcrsus  martyiium  suscepit," 
One  or  two  circumstantial  forgeries  of  this  kind  would  form  the 
basis  of  a  scheme  for  explaining  not  a  few  other  problems  of,,thQ 
ca^c,  such  as  the  plain  inscription  "Jacobus,"  whom  St  Elizabeth 
promptly  transfomied  into  a  sujiposilitious  Eritisli  archbishop,, of 
Antioch,  brother  to  tho  equally  imaginary  British  Pope  Cyriaci;?,, 
For  these  cjiitaphs,  with  others  of  a  humbler  kind,  were  brought 
before  St  Elizabeth  to  be  identified  in  her  ecstatic  converse  with  §t 
Vercna,  her  cousin  St  Ursula,  and  others.  Elizabeth  herself,- aj. 
times  distrusted  her  own  revelations  :  there  was  no  Cyriac  in.th^ 
list  of  tho  popes  ;  Antherus,  who  was  said  to  be  his  succeE59ji; 
(235-236),  died  more  than  two  centuries  before  Attila,  tO|\vhon% 
common  report  assigned  tho  massacre  ;  and  it  was  hardly,  crcdibi,ii 
that  James  of  Antioch  could  cut  eleven  thousand  epitaphs  in  less 
than  three  days.  Evciy  doubt,  however,  was  met  by  the  iuventioii 
of  a  new  and  still  more  improbable  detail.  According  to  St.Ycrenaj 
tho  virgins  suffered  when  Maximus  and  "  Africai'us  "  were  princlpcs 
at  Rome  (? 387-388). 

In  1183  the  mantle  of  St  Elizabethf  fell  upon  Hermann  J.: soph, 
a  Pra;monstratensian  canon  at  Steinfeld.  He  had  to  solvo  a  morn 
difncuU  problem  than  St  Elizabeth's;  for  the  skaletona  of  littl» 
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children,  ranging  in  age  from  two  months  to  seven  years,  had  mw 
l>cen  found  buried  with  the  sacred  virgins.  But  even  such  a  diffi- 
culty Hermann  explains  away  as  readily  as  he  does  the  fact  of  his 
having  changed  St  Elizabeth's  name  for  the  royal  brideCToom 
from  j£thcrius  to  Holofemes:  the  prince  in  question  had  two 
names,  an  I  tho  little  children  were  brothers,  sisters,  or  more  distant 
lelativcs  of  the  cleren  thousand.  Hermann's  revelations  are  mainly 
taken  up  with  an  attempt  to  show  tlic  mutual  relationship  of  nearly 
all  the  characters  ho  introduces.  The  names  are  a  most  extraordi- 
nary mixture.  Among  British  bishops  we  have  Michael  William, 
James,  and  Colnmbanus.  Sovereign  princes, — an  Oliver,  a  Clovis, 
and  a  Pippin, — start  out  in  every  pa»e,  till  the  writer  finds  it  neces- 
sary to  apologize  for  the  number  of  his  kings  and  his  own  blunders. 
But,  for  all  this,  Hermann  eiposes  his  own  doubts  when  he  tells  that 
often,  as  he  was  preparing  to  write,  he  heard  a  voice  biddin"  him 
lay  down  the  jien,  "for  whatever  yon  write  will  be  an  unmixed  lie.  " 
Hermann  makes  St  Ursula  a  native  of  Brittany,  and  so  ai>proxi- 
mates  to  the  version  of  the  story  given  by  Geoffrey  of  ilonmouth 
{Uistoria  Britonum),  according  to  whom  Maximian,  after  fleeing 
from  Rome,  and  acquiring  Britain  by  marriage,  proceeds  to  conquer 
Brittany  and  settle  it  with  men  from  the  island  opposite.  Tor 
these  settlers  he  has  to  find  British  wives,  and  to  this  end  collects 
11,000  noble  and  60,000  plebeian  virgins,  who  are  wrecked  on  their 
passage  across.  Certain  of  the  vessels  being  driven  upon  "bar- 
barous islands,"  their  passengers  are  slain  by  Guanius  and  Melpa, 
"  kings  of  the  Huns  and  Picts,"  whom  Gratian  had  called  in  to  his 
aid  against  Maximian.  In  this  version  St  Ursula  is  a  daughter  of 
Dionotus,  king  of  Cornwall.  Hermann  alludes  more  than  once  to 
the  Hisloria  BriUmum,  and  even  to  King  Arthur. 

The  legend  of  St  Ursula  is  perhaps  the  mos>  curious  instance  of 
the  development  of  an  ecclesiastical  myth.  We  know,  however, 
too  little  about  its  earlier  stages  to  justify  any  serious  attempt  at 
estimating  what  amount  of  historic  truth  underlies  it,  and  it  is 
doubtful  whether  many  of  the  efforts  in  this  direction  do  not  make 
a  larger  demand  on  human  credulity  than  the  legend  itself.  Even 
in  tho  earliest  form  known  to  us  this  legend  is  probably  the  com- 
plex growth  of  centuries,  and  any  claim  to  the  discovery  of  tho 
first  germ  can  hardljr  approve  itself  to  the  historic  sense.  These 
remarks  apply  especially  to  that  venerable  rationalization  wliich 
evolves  the  whole  legend  from  a  misreading  of  Undccimilla  into 
tiniitcim  tnillia.  A  mora  modem  theory  makes  St  Ursula  tho 
CI  ristianized  representative  of  tho  old  Teutonic  goddess  Frcya, 
-Biio,  in  'Thuringia,  under  the  name  of  Horsel,  welcomed  tho  souls 
xif  dead  maidens.  Not  a  few  singular  coincidences  seem  to  point 
■in  the  same  direction,  especially  the  two  virgins,  "Martha  and 
£anhi,"  whom  Usuard  states  to  have  suffered  "cnm  aliis  pluribus" 
.on  20th  October,  whence  they  were  probably  transferred  to  21st 
October.  It  is  curious  to  note  that  Jerome  and  many  of  the  ear- 
liest martyrologies  extant  have  on  2Ut  October  tho  mtry  "  Dasius 
Zoticus,  Gains  cum  duodecim  mililibui."  Even  in  copies  of  Jerome 
this  is  transformed  into  miUibtu  ;  and  it  is  perhaps  not  im|iossible 
that  to  this  misrea<iing  we  may  indirectly  owe  the  "thousands" 
in  the  Ursula  legend.  So  far  as  is  known  to  the  jiresent  writer, 
the  two  entries  arc  mutually  exclusive  in  all  the  c.irly  martyr- 
ologies mentioned  in  this  article,  and  in  those  printed  in  .Migiie, 
cxixvii.  The  earlier  "  Dasius"  entry  seems  to  disappear  steadily, 
though  slowly,  as  the  Ursula  legeiiu  works  its  way  into  current 
martyrologies, 

ft^  )  :  -rilvic  f..  VUl  tt  Mtrlvriytn  ^.  Tfr-f-r.  Coltvftnf,  Xfril,  *nil  lllf  DolUntl. 
lit    '  1        ■    ■     -  iliration  of  the  nl.Tjr  tn  Ln  tMT 

fot.r  ;'n  Vrrula,  IlftDovcr,  1864,  «f 

vftf-'  •«  Liru  ttf  th<  ^\ntt,     Schatle'i 

r«nlt*  ^"fi  f"  '-^  r.  ■w  grn/'niny  arcci-tr-.!.  (T.  A.  A.) 

URSULIXES,  a  religions  order  founded  at  Brcwia  by 
Angela  de  Merici '  in  1537,  primarily  for  the  education  of 
girls.  It  was  approved  in  ISJl  by  I'aul  III.,  ami  in  1572 
Gregory  XIII.,  at  the  instance  of  Charlcn  Borromco,  made 
encloiiiire  obligatory  and  declared  it  a  religiovLs  order  under 
tho  rule  of  St  Augu.'tine.  In  tb?  following  century  it 
wa-i  jiowcrfully  encouraged  and  f.n|)|)ortcd  by  St  Francis 
dc  Sales;  and  towards  the  t>cginning  of  the  18tli  century, 
the  pcriofl  of  its  greatest  prosperity,  tlio  order  embraced 
some  20  congregations,  with  350  convents  and  from  15,000 
to  20,000  nun.s.  It  still  has  some  initiorlanrc  and  ]>0S8«sscs 
About  30  rrinvcnLi  in  Ocrmany  and  Austria  alone. 

.  ijI«  I.  UFirfit'AY.  The  republic  of  IViigiiay,  ofiiciallv  known 
an  tho  OiiiKNTAL  RrrrnLir  or  Tiir.  rnrfinAV,  and  long 
locally  called  the  Handv  Oriestai.  (meaning  tho  land  on 
the  r.i-icrn  side  o!  \\w  laigc  river  from  which  the  country 
t.-\l,'  <  ;■■>  modem  name),  is  the  smallest  indp|<endent  state 

"^  nnd-     in  >      ■      '- -       '"  - '  --iiinous  with  the  south- 

'«»•       erii  1  and  lies  between  30' 

'~~  1,',   Ik. I  l'«n,  r.onnlnd  ISO". 


and  35°  S.  lat.  and  53°  25'  and  57°  42'  W.  long. ;  its  area- 
is  73,185  square  miles.-  The  country  is  in  some  sense  a 
peninsula,  having  a  seaboard  on  the  Atlantic  Ocean  of  120 
miles,  a  shore  line  to  the  south  on  the  river  Plate  of  235 
miles,  and  another  of  270  miles  along  the  Uruguay  on  the 
west.  The  boundaries  separating  it  from  Rio  Grande  do 
Sul,  a  province  of  Brazil,  are  Lake  Mirim,  the  rivers  Chuy, 
Yaguaron,  and  Cuarcim,  and  a  cuchilla  or  low  range  of  hills 
called  Santa  Ana.  The  extent  of  the  northern  frontier  from 
the  Cuareira  to  the  bar  of  the  Chuy  on  the  coast  of  the 
Atlantic  is  450  miles.  Uruguay  is  intersected  nearly  from  Riven 
west  to  north-east  by  the  river  Xcgro  and  its  affluent  the 
YL  The  Uruguay  (see  Plate  River,  vol.  xix.  p.  187)  is 
navigable  all  the  year  by  steamers  from  the  island  of  Martin 
Garcia  at  the  mouth  to  Salto  (200  miles).  Above  this 
place  the  navigation  is  interrupted  by  rapids.  The  ordinary 
volume  of  water  in  the  Uruguay  averages  1 1  millions  of 
cubic  feet  per  minute.  The  Negro,  of  which  tho  principal 
port  is  the  city  of  Mercedes,  is  the  only  important  and  to 
any  practical  extent  navigable  inland  river.  Others  are 
navigable  for  short  distances  and  by  steamers  of  light 
draught.  Besides  the  rivers  mentioned,  the  chief  stre%ms 
are  the  Santa  Lucia,  which  falls  into  the  Plate  a  little 
west  of  Montevideo  ;  the  Queguay  in  Paysandu  ;  and  the 
Cebollati,  rising  in  the  sierras  in  Minas  and  flowing  into 
Lake  Mirim.  These  rivers  as  well  as  the  Uruguay  are  fed 
by  innumerable  smaller  streams  or  "arroyos,"  many  of 
which  have  the  importance  and  sometimes  the  names  of 
rivers,  such  as  the  Arouey  in  Salto,  the  Dayman  in  Pay- 
sandii,  the  Yaguary  (an  affluent  of  the. Negro)  in  Tacua- 
rembii,  the  Arroyo  Grande  between  the  departments  of 
Soriano  and  San  Jos6,  and  the  San  3os,i  (an  affluent  of 
tho  Santa  Lucia).  None  of  the  sierras  or  mountains  in  Mona. 
Uruguay  exceed  (or  perhaps  even  attain)  a  height  of  tains. 
2000  feet ;  but,  contrasting  in  thtir  fawny  colour  with  the 
grassy  undulating  plains,  they  loom  up  high  and  aro  often 
picturesque.  They  are  ramifications  of  a  range  which, 
breaking  away  from  the  Andes  in  about  20'  S.  lat.,  reaches 
the  frontier  of  Uruguay  in  32'.  Here  the  chain  divides, 
forming  tho  Cuchilla  dc  Uaedo  on  the  north  and  west 
and  the  Cuchilla  trrandc  on  the  south  and  east.  In  the 
departments  of  Minas  and  Maldonado  the  second  range 
takes  the  name  of  the  Ghost  Mountains.  No  accurate 
geological  sur\  cy  has  yet  been  made,  but  it  is  known  that 
the  hills  in  the  north  are  chiefly  gneiss  and  granite  and  in 
other  parts  porphyry  ani  sandstone.  TLa  hilly  di.stricta 
in  tho  north  and  cast  contain  minerals  of  many  kinds,  in- 
cluding gold,  lead,  copper,  agate,  amethyst,  alabaster,  and 
marble.  Tho  limestone,  granite,  and  marble  quarries  have 
some  commercial  value  ;  but  so  far  little  progress  has  been 
made  in  tho  working  of  nictallic  veins.  For  tho  gold 
mines,  see  below. 

The  seat  of  government  is  tho  city  of  Montevideo 
(7.1'.)  at  tho  entrance  of  the  river  Plate.  Tho  harbour 
and  roadstead  of  that  port  form  the  only  good  natural 
rcfugo  for  nhipping  for  hui.drcds  of  miles  south  of  Rio 
de  Janeiro. 

r  '  .'.  a  healthy  climate.    Ei. '  '  '  ~  ^wn  Cllmit<k 

[11  aitf  rare.     Arrnrding  t-  ■  for 

I  _.  1  lutal  ofPfltOdralln  l.'i  V  ;  ■  art 
of  age,  Jn  tlio  interior,  away  from  the  **a  bhU  tin*  kltt>r«^  of  tha 
great  rivers,  the  teniprraturti  frrniuentlv  rise*  in  summer  as  high  as 

8fi*  Fal.r.  and  in  v '     "  ''  ' "      '■    ""  '''»■ 

trict*  l»nril<-ring  «ii  '  ■*** 

37';  and  only  for  n  '  -en 

known  to  riie  ••  high  m  IKii  .     Tlie  miniiol  laiiii'  '  l"* 

nior»  than  Iwi--"  lli»i  of  r«ri«  (19  OS  inches).     Thi  ""n 

II  •  '  •       '  •  •  ^  :....  In 

„  ,r.  1««2  to  1863 

,,,  ■  itf  lh»  summer 

■ea«on — Novrnibrr.  J>prrmiKT,  and  JikituAiy  —  701  fine  days,  H'l 
riouilv,  and  61  wet  ;  in  winter— M«v.  June,  and  July— there  wera 
fl4  3  fine,  271  cloudy,  and  10  9  wtt  days. 
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5lor».  Tft**  pe?t«rnl  wcMlh  of  Uruguay  «s  of  the  iicighbourinff  Argen- 

t;       "  'lie   to  the   fpp»iluinR  constituents  of  "  pami»a 

1  ■  .issooUted  with  gi;;antio  antoJiluvian  nninmis, 

\  :  ..:;>  *r<  fomi<.l  almnvLmlly  in  those  regions.      Tlie 

countiT'  li  rich  in  hAixl  woo^ts,  suitable  for  cabinet  work  and  certain 
buiMing  pnriKMcs.  The  princiml  trees  arc  the  alder,  aloe,  jwlm, 
pofbr.  ac:ici.i,  willow,  and  eucalyptus  (i-ccontly  introduced).  The 
"monies,"  by  which  aro  understood  pUutations  as  well  as  native 
thickets,  province  amon^t  other  woods  the  algarrobo,  a  poor  imita- 
tion of  oak  ;  the  guavabo,  a  sult^titute  for  boxwood  ;  the  i^uebracho, 
of  which  the  red  kind  is  com|vtred  to  sandalwood ;  and  the 
urundar.  black  and  white,  not  unlike  rosewood.  Indigenous  palms 
grow  in  the  valleys  of  the  Sierra  Jose  Ignacio,  also  to  some 
extent  in  the  dejui-tnicntA  of  Minas,  Maldonado,  and  Paysandu. 
The  myrtle,  roscmarj',  mimosa,  and  the  scai  let-flowered  ceibo  arc 
amongst  llie  plants  commonly  seen.  The  valleys  within  the  hill 
rangrs  are  fragrant  with  aronjatio  shrubs.  In  the  plains  below  the 
swards  are  gay  with  the  scarlet  and  white  verbena  and  other  wild 
flowers  of  brilliant  hues.  The  country  abounds  in  medicinal  plants. 
The  sarsaparilU  crtn  colours  the  water  of  the  Kio  Negro  ana  gives 
to  it  its  name— the  "black  river." 
P«n*.  Araougst  the  wild  animals  the  tiger  or  ounce  —  called  in  the 

Guaram  Unguage  the  "ja-gua"  or  "big  dog" — and  the  purtia  are 
found  on  the  frontier  of  Urazil  and  on  the  wooded  islets  and  banks 
of  the  larger  rivers.  The  tapir,  fox,  deer,  wild  cat,  wild  dog, 
car|>incho  or  water  hog,  and  a  few  small  rodents  nearly  complete 
the  list  of  quadrupeds.  A  little  armadillo,  the  mulita,  must  bo 
mentioned  as  tho  living  representative  of  tho  antediluvian  giants, 
the  mylodon,  mastodon,  megatherium,  &c.  The  ostrich — Jihta 
atn^ncana  —  ro&ras  everywhere  in  tho  plains  ;  and  there  arc  a  few 
8[)ccimens  of  the  vulture  tribe,  a  native  crow  (loan,  tall,  and  rulTtd), 
partridges,  and  quails.  Parakeets  are  plentiful  in  tho  "montcs," 
and  the  lagoons  swarm  with  waterfowl  of  all  descriptions.  Tho 
most  esteemed  is  the  "pato  real,"  a  largo  duck.  Of  tl*c  birds  of 
hright  plumage  tho  humhiing  bird  and  the  cardinal — the  scarlet, 
the  yellow,  and  the  white — are  tho  most  attractive.  The  fish  of 
the  lagooDS  and  streams  are  coarse,  and  some  of  them  primitive  in 
typo  ;  but  two  or  tliree  kinds,  found  generally  in  the  large  rivers, 
are  much  prized.  Tho  varieties  of  fish  om  tho  sea  coast  arc  many 
and  excellent ;  130  si>ccics  aro  known.  More  than  2000  species 
of  insects  have  been  classified.*  The  scorpion  is  rarely  seen  ;  but 
large  and  Tenomous  spiders  aro  common.  Tho  princii)al  reptiles 
arc  a  lizard,  a  tortoise,  the  "vivora  de  la  cruz,"  a  dangerous  viper, 
80  called  from  marks  like  a  cross  on  its  head,  and  the  rattlesnake, 
this  last  in  Maldonado  and  the  stony  lands  of  Las  Minas. 
l^3pala•  At  the  commencement  of  tho  19th  century  the  population  of 
•-wn.  Montevideo  and  the  surrounding  territory  w.is  estimated  by  Azara 
at  30,000,  one-half  of  these  being  given  to  the  city  of  Montevideo. 
This  total  seems  not  to  have  included  what  remained  of  tho  in- 
digenous inhabitants  in  the  north  and  west,  though  the  Indian 
population  of  the  Jesuit  missions  before  these  were  destroyed,  about 
the  year  1767,  was  known  to  be  very  numerous.  But  the  aborigines 
have  now  completely  disappeared.  They  have  been  supplanted  by 
hairbrccds,  from  whom  the  class  knowp  as  gauchos  are  mostly  re- 
cruited. The  gauchos  arc  now  being  supplanted  by  European  im- 
migrants and  their  progeny.  In  1829,  the  epoch  of  the  declaration 
of  independence,  the  population  is  stated  to  have  numbered  74,000, 
and  in  1852,  after  the  gieat  war,  131,969.  In  18G0  the  number  had 
risen  ttf  221,300  and  in  1873  to  450,000.  Comparatively  recent  esti- 
mates place  it  between  450,000  and  700,000,  tho  latest  official 
estimate  being  551,768  ;  but  no  formal  census  has  yet  been  taken. 
In  the  eighteen  departments  of  the  state  the  proportion  of  foreigners 
is  25"41  per  cent,  of  tho  population  (in  the  department  of  Monte- 
Video  42*29  per  cent,  and  in  the  others  24"GG  per  cent.),  consisting 
of  39,780  Spaniards,  36,303  Italians,  20,178  Brazilians,  15,546 
Argentinians,  14,375  French  (principally  Basques),  2772  English, 
2125  Germans,  and  9143  of  other  nations.  Tho  density  of  the 
population  in  the  metropolitan  department  is  365  inhabitants  por 
aquare  mile  ;  in  the  whole  republic  it  is  483,  in  the  agricultural 
department  of  Canelones  27"37,  and  in  the  remote  departments  of 
Tacaaremb6  and  Rivera  about  1'6.  In  respect  of  numbers  the 
males  have  a  slight  preponderance  over  the  females.  Of  the  child- 
ren 20'23  per  cent,  are  illegitimate,  in  the  metropolitan  dej)art- 
mcnt  7 '73  and  in  the  rural  departments  23 '24.  Illegitimate  births 
have  recently  decreased,  a  fact  which  may  be  explained  by  the  insti- 
tution of  civil  marriage  and  by  the  appointment  of  registrars  in 
th«  remote  country  districts.  Marriages  take  place  at  the  rate  of 
68  per  1000.  The  death-rate  is  only  16-5  per  1000. 
•dmlnU-  The  country  is  divided  into  eighteen  departments,  of  which  that 
trstJTe  of  Montevideo  is  the  smallest,  although  it  contains  one-fourth  of 
diriiioos,  the  total  population.  Adjoining  this  is  Canelones ;  and  in  a 
northerly  direction  aro  those  of  Florida,  Durazno,  Tacuarerabo,  and 
Rivera,  the  last-named  bordering  on  Brazil.  To  the  eastward  on 
the  Atlantic  are  Mahlonado  and  Bocha,  and  north  and  west  of  these 
Hinas,  Treinta  y  Tro»,  and  Cerro  Largo.  To  the  west,  along  the 
Plate  and  Unij^ay,  are  San  Jose,  Colonia,  Soriano,  Rio  Negro,  and 
Paysandii ;  -nd  farther  north  towards  the  Brazilian  frontier  are 


Salto  and  Artigas.  Tho  principal  inland  town  is  Snn  Jose.  Tho 
chief  ports,  bcsiilos  Montevideo,  are  Salto,  Paysandu,  Fray  Benton, 
Mercedes,  Colonia,  and  Maldon.^do. 

More  than  two  centuries  ago  the  Banda  Oriental  was  looked  U|>on  Agricul- 
by  the  Simnish  colonies  on  the  o])posito  banks  of  the  Plato  nnd  ture  and 
Uruguay  as  a  station  for  tlic  breeding  of  live  stock  and  the  cutting  industry, 
of  timber  and  firewood.  And  at  this  day,  in  spite  of  tlio  thriving 
foreign  trade  of  Montevideo,  it  still  partakes  largely  of  tins  chav- 
acter.  It  boasts  of  20,000,000  sheep— perhaps  14,000,000  would 
be  nearer  the  mark — and  8,000,000  liead  of  cattle.  Tlie  country 
being  in  general  pastoral,  sheep  and  cattle  grazing  is  tho  main 
occupation  of  tlie  people  ;  tho  sheep  flourish  best  in  tho  soutlicni 
and  western  departments,  whilst  the  principal  cattle  districts  aro 
towards  tlie  north  and  east.  More  than  two-thirds  of  the  imblic 
wealth,  estimated  variously  between  £80,000,000  and  £120,000,000, 
consist  of  land,  live  stock,  and  rural  properties.  Ninety-six  per 
cent,  of  the  exports  of  the  country  consists  of  live  stock  and  tliciv 
]iroduce — wool,  hides,  horns,  hair,  bhccpskins,  tallow,  gi'case,  bones, 
bonc*ash,  and  jerked  beef.  More  than  half  the  fixed  jnoperty  and 
commercial  capital  is.  in  tho  hands  of  foreigners.  At  Fray  lientos, 
in  tho  department  of  Rio  Negro,  is  the  Licbig  factory  of  extract  of 
meat ;  at  Colonia  there  is  a  branch  of  the  River  Plato  Frozen  Jleat 
Company.  But,  apart  from  these,  and  some  breweries,  flour-niills, 
tanneries,  establishments  in  Montevideo  for  tho  making  of  boots 
and  shoes  and  clothing,  and  a  few  local  industries,  unnaturally 
fostered  by  high  import  duties,  there  are  no  manufactures  to  speak 
of.  Agriculture  is  still  in  a  promising  infancy.  Latterly  it  has 
made  great  strides  ;  yet  the  export  of  agricultural  produce  appears 
to  be  relatively  insignificant.  At  intervals  during  tho  last  twenty 
years  agricultural  settlements  (colonies)  have  been  established  with 
great  success  iu  diflerent  departments,  but  principally  in  Colonia, 
where  the  settlers  are  mostly  Italians  and  Swiss.  These  prosperous 
colonies  have  already  in  Colonia  outgrown  the  space  originally 
allotted  ;  but  owing  to  the  irregular  and  illegal  appropriation  of 
the  public  lands  there  is  no  more  land  to  bestow  on  settlers,  native 
or  foreign,  except  at  the  exorbitant  rates  demanded  by  private 
owners  and  speculators. 

At  Cuhapini  in  Tacuarembd  gold  was  accidentally  discovered  in  Min.rals. 
1842.  Tho  mines  have  been  worked  at  intervals  since  1867,  but, 
partly  owing  to  difficulties  of  communication,  with  indifferent  suc- 
cess. But  gold-mining  seems  to  have  lately  assumed  a  more  hope- 
ful aspect,  owing  to  the  employment  of  improved  and  economical 
macluncry  introduced  by  a  French  company.  The  metals  of  Uruguay 
are  founit  in  two  quite  distinct  systems  of  hills.  The  Cunapir4 
mines  are  in  tho  Santa  Ana  range,  the  auriferous  quartz  being  found 
in  thin  layers  embedded  in  rocks  of  red  porphyry.  The  formation 
of  the  system  in  general  resembles  that  of  the  gold -producing 
regions  in  Brazil,  California,  and  Australia.  The  Pan  de  Azucar 
(Sugar-Loaf  Mountain),  near  tho  south  coast  of  Maldonado,  forms 
the  extremity  of  a  second  system,  which  has  its  origin  as  far  north 
as  Pcrnambuco  in  Brazil ;  as  developed  in  Uruguay  it  is  Huronian, 
limestone  and  slate  being  superposed  on  the  gneiss  and  granite. 
The  metals  of  this  system  arc  principally  silver,  lead,  copper,  and 
an  argentiferous  lead,  which  iu  earlier  times  the  Spaniards  mistook 
for  silver.  Two  copper  mines  at  the  foot  of  the  Pan  do  Azucar 
arc  now  in  active  operation. 

Since  the  beginning  of  the  19th  century  the  value  of  the  exports  Com- 
and  imports  has  increased  twenty-fold,  and  with  some  relapses  has  raerce. 
more  than  doubled  in  tho  last  twenty  years.  In  1881  the  total 
value  was  £8,116,680,  and  iu  1885  £10,750,747.  The  vaJue  of  tho 
exports  is  always  a  little  iu  excess  of  that  of  the  imports.  Within 
the  last  ten  years  the  number  of  vessels  entering  the  port  of 
Montevideo  has  increased  only  about  10  per  cent.,  whereas  the 
total  tonnage  has  increased  100  per  cent.,  owing  to  the  large  ocean 
steamers  which  trade  with  tho  port  or  make  it  a  place  of  call.  A 
few  years  ago  the  imports  from  Great  Britain  amounted  to  about 
a  third  of  tlie  whole,  and  the  exports  to  the  same  country  to  about 
one-fourth  of  the  whole.  But  much  of  the  produce  from  the  river 
Piatc  countries  in  general  which  formerly  was  sliipped  to  England  or 
to  Antwerj)  now  goes  direct  to  France  or  to  Hamburg  and  Bremen. 

Telegraph  lines,  with  a  total  length  of  6G1  miles,  exist  in  most  Commu- 
of  the  departments.  Submarine  cables  communicate  with  Buenos  nication^ 
Ayrcs  and  the  ports  of  Brazil,  and  thence  with  Europe.  The  rail- 
ways arc  comprehended  in  three  main  systems,  the  central,  north- 
western, and  eastern  ;  their  combined  length  barely  reaches  300 
miles.  There  are  no  public  roads  iu  the  country  ;  but  communica- 
tion in  the  more  inhabited  parts  is  easily  effected  over  the  nearly 
level  grassy  plains. 

The  system  of  national  education  is  gratuitous  and  compulsory. 
The  number  of  school  children  is  over  30,000,  about  5'4  per  cent,  of 
the  total  population.  The  teaching  at  the  national  schools  is  irre- 
spective of  religious  creed  or  denomination.  In  higher  education 
much  has  yet  to  be  accomplished.  There  is  a  school  of  arts  and 
trades  iu  tho  capital.  The  university  of  Montevideo,  founded  in 
1838,  numbers  about  1300  students.  The  state  religion  is  Roman 
Catholic  ;  but  all  sects  enjoy  complete  toleration,  unless  a  decided 
non-toleration  of  the  Jesuits  be  regarded  as  an  exception  to  the  rule. 
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GoTtrn-       The  Icgi'^lativc  power  of  the  state  rests  with  the  general  assembly, 

ment.  consistiug  of  two  chambers,  one  of  senators  (18)  and  one  of  repre- 
sentatives (51),  The  deputies  of  the  lower  house  are  elected 
annually  and  directly  by  the  people,  one  deputy  for  every  3000 
of  the  population,  or  any  fraction  not  less  than  2000.  One  senator 
is  named  for  each  department.  The  executive  power  b  exercised 
by  the  president  of  the  republic,  who  is  elected  by  the  general 
assembly.  The  juiUcial  power  is  vested  in  a  superior  court,  com- 
posed of  two  courts  of  appeal,  which  temporarily  supply  the  place 
of  a  supreme  court  of  justice,  not  yet  created. 

Army  The  permanent  army  on  a  peace  footing  consists  of  3260  men. 

«Dd  The  national  guard  numbers  about  20,000.     On  an  emergency  tho 

tavy.  Government  could  put  into  the  field  30,000  men.  The  regular 
troops  are  well  armed  and  accoutred  after  the  European  fashion. 
The  navy  consists  of  a  few  small  steamers  and  gunboats. 

Finance.  The  estimated  revenue  for  1886-87  was  £2,775,362  (about  two- 
thirds  from  custom  dues,  the  rest  from  taxes  on  property  and  from 
stamps,  trade  licences,  kc. ).  Of  the  estimated  expenditure  about 
two-mths  are  devoted  to  the  payment  of  the  interest  on  the  public 
debt,  which  in  1883  amounted  to  £11,127,000.  On  1st  July  1886 
the  debt  was  officially  stated  to  be  £14,718,089. 

History.  The  history  of  Uruguay  dates  from  1512,  when  Juan  Diaz  do 
Solis  entered  the  Parana-guazii  or  "sealike"  estuary  of  the  Plato 
and  landed  about  70  miles  east  of  the  present  city  of  Montevideo. 
Uruguay  at  that  time  was  inhabited  by  Indians,  of  whom  the 
dominant  tribe  was  called  Chamias,  a  people  described  as  physically 
strong  and  well-formed,  and  endowed  with  a  natural  nobility  of 
character.  Their  habits  were  simple,  and  they  were  disfigured 
neither  by  the  worst  crimes  nor  by  the  primitive  superstitions  of 
savages.  They  are  said  to  have  revealed  no  vestiges  of  religion. 
The  Charruas  are  generally  classified  as  a  yellow-sKinned  race,  of 
the  same  family  as  the  Pampa  Indians  ;  but  they  are  also  repre- 
sented aa  tanned  almost  black  by  the  sun  and  air,  without  any 
admixture  of  red  or  yellow  in  their  complexions.  Almost  beard- 
leas,  and  with  thin  eyebrows,  they  had  on  their  heads  thick,  black, 
lustrous  hair,  which  neither  fell  olT  nor  turned  grey  until  the 
possessors  reached  the  age  of  eighty.  They  lived  principally  upon 
ash,  venison,  and  honey.  In  the  Guarani  laii^'uage  "Charrua" 
means  turbulent,  and  by  their  enemies  the  Charruas  were  accounted 
as  such,  and  even  ferocious,  although  admitted  to  bo  generous  to 
their  captivei  They  were  a  curiously  taciturn  and  reticent  race. 
Their  weapons  were  the  bow  and  arrow  and  stones. 

Solis,  on  his  second  visit,  l.')1516,  was  slain  by  the  Charruas  in 
Colonia.  Eleven' years  later  Ramon,  the  lieutenant  of  Sebastian 
Cabot,  was  defeated  by  the  same  tribe.  In  1603  they  destroyed  in  a 
pitched  battle  a  veteran  force  of  Spaniards  under  Saavedra.  During 
the  next  fifty  years  three  unsuccessful  attemnts  were  made  by  the 
Spaniards  to  subdue  this  courageous  people.  The  real  con^^ucst  of 
Uruguay  was  commenced  unuer  Philip  III.  by  the  Jesuit  mis-sions. 
It  was  gradually  consummated  by  the  military  and  commercial 
•ettlementa  of  the  Portuguese,  and  subsequently  by  the  Spaniards, 
"vho  established  themselves  formally  in  Montevideo  under  General 
Zavala  in  1729,  and  finally  demolished  tho  rival  Portupucso  settle- 
ment in  Colonia  in  1777.  From  1750  Montevideo  enjoyed  a  pro- 
Irincial  government  independent  of  that  of  Buenos  A>Tes.  The 
American  rebellion,  tho  French  Revolution,  and  the  British  invasions 
of  Montevideo  and  Buenos  Ayros  (1806-7)  under  Generals  Auchmuty 
and  Whitetock  all  contributed  to  the  final  extinction  of  the  Spanish 
power  on  the  river  Plato.  During  the  war  of  independence  Monte- 
video was  taken  in  1814  by  the  UucnosAyrean  general  Alvear. 
A  long  Ktru^le  for  dominion  in  Uruguay  between  Bra2il  and  tho 
rvTolationary  Government  of  Buennn  Ayres  was  concluded  in  1828, 
through  the  mediation  of  Great  Britain,  Uruguay  being  declared 
a  free  and  in<lependent  stat«.  Tho  republic  was  formally  con- 
•titat«d  in  1830.  Subseqnunlly  Juan  Manuel  Roias,  dictator  of 
Buino4  Ayre^,  intcrfero'l  in  tho  intestine  qnarrcls  of  Uruguay  ;  and 
Monteviileo  wii  bf<iet;«l  by  his  fores,  allied  with  tho  native  par- 
tiaans  nf  Genrral  Oribe,  for  nine  yc.iri  (1812-51).  From  the  era  of 
ita  indrt>end<Tico  to  about  1870  the  history  of  Uruguay  is  a  long 
record  ni  fnrrign  invasions  and  intrigues,  financial  ruin,  and  politi- 
cal folly  and  rrinie 
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entirely  granitic,  with  steep  and  rugged  coasts,  accessible 
only  at  a  few  points.  The  island  alords  pasturage  to  a 
few  sheep  and  horses,  and  contains  some  small  villages, 
the  chief  being  St  MicheL  The  inhabitants  are  princi- 
pally pilots  and  fishermen.  The  total  Dopolation  in  1886 
was  2307. 

USHER,  James  (1580-1656),  prelate  and  scholar,  was 
born  in  the  parish  of  St  Nicholas,  Dublin,  on  4th  January 
1580.  He  was  the  eldest  son  of  Arnold  Usher,  one  of  the 
six  clerks  in  Chancery,  and  descended  from  the  house  of 
Nevill,  one  of  whose  scions,  accompanying  John  Planta- 
genet  to  Ireland  in  the  capacity  of  usher  in  1185,  adopted 
his  official  title  as  a  surname.  James  Usher  was  sent  to 
a  school  in  Dublin  opened  by  two  political  agents  of 
James .  VL  of  Scotland,  who  adopted  •  this  manner  of 
averting  the  suspicions  of  Elizabeth's  GoTemment  from 
their  real  object,  which  was  to  secure  a  party  for  James 
in  Ireland  in  tho  event  of  the  queen's  death.  In  1593 
Usher  matriculated  as  one  of  the  first  students  at  the 
newly-founded  tmiversity  of  Dublin,  whose  charter  had 
been  obtained  in  1592  by  his  uncle  Henry  Usher,  arch- 
bishop of  Armagh.  He  proved  a  diligent  student,  devoting 
much  attention  to  controversial  theology,  graduated  as 
M.A.  in  ICOO,  and  became  a  fellow  of  Trinity  College. 
On  the  death  of  his  father  in  1598  ho  resigned  th» 
family  estate  to  his  younger  brother,  reserving  only  a 
small  rent-charge  upon  it  for  his  own  maintenance,  and 
prepared  to  enter  into  holy  orders.  When  he  was  but 
nineteen  he  accepted  a  challenge  put  forth  by  Henry  Fitz- 
simons,  a  learned  Jesuit,  then  a  prisoner  in  Dublin,  in- 
viting discussion  of  Bellarmino's  arguments  in  defence  of 
Roman  Catholicism,  and  acquitted  himself  with  much  dis- 
tinction. In  1600  he  was  appointed  ;  roctor  of  his  college 
and  catechetical  lecturer  in  tho  university,  though  still  a 
layman,  and  was  ordained  deacon  and  priest  on  the  same 
day,  in  1601,  while  still  under  the  canonical  age,  by  his 
undo  tho  primate.  In  1606  he  bccaiuo  rcgius  professor 
of  divinity  and  also  chancellor  of  St  Patrick's  cathedral, 
Dublin.  He  was  a  frequent  visiter  to  England  to  purchase 
books  for  his  college  library,  and  upon  similar  errands, 
making  on  these  occasions  the  acquaintance  of  the  most 
eminent  scholars  in  London,  Oxford,  and  Cambridge,  such 
as  Camden,  Selden,  Sir  Thomas  Botiley,  and  Sir  Robert 
Cotton.  He  took  his  degree  of  D.D.  in  1612,  and  in  the 
following  year  published  his  first  printed  work,  though  not 
his  first  literary  composition, — GravUtimx  Quaslionit  de 
Chrutianaru m  Ecddia rum ,  in  Occid(n tis prxMrt im paiiibu*, 
ab  Apostoticis  Umporibus  ad  noslram  uxjue  .Ttalrm,  coniinua 
ruccessione  et  tialu,  Iliilorica  Erpliealio,  wherein  he  took 
up  tho  history  of  tho  Western  Church  from  the  point 
where  Jewel  had  left  off  in  his  Apology  for  the  Church  of 
England,  and  carried  it  on  from  tho  6th  till  past  the  mitidlo 
of  the  13th  century,  but  never  completed  it.  In  this  same 
year  ho  married  I'ha'bc,  daughter  of  Dr  Luke  Choloncr, 
a  wealthy  heiress.  In  1615  ho  took  part  in  an  attempt 
of  the  Irijh  clergy  to  impo.io  n  Gvlvinislic  confession,  cm- 
bodying  tho  Ixmbc'h  Articles  of  1595,  upon  tho  Irish 
Church,  and  was  delated  to  King  James  in  consequence. 
P.ut  on  his  next  visit  to  England  in  1619  ho  brought  with 
him  an  attestation  to  his  orthodoxy  and  high  professional 
.ttandiog,  signed  by  tho  lord  deputy  and  tho  members  of 
tho  privy  council,  which,  together  with  his  own  demeanour 
in  a  privato  conference  with  tho  kitig,  so  influenced  tho 
latter  that  ho  nominated  U»her  to  tho  vacant  see  of  Mcath, 
of  which  ho  was  consicmto<l  biahoj)  in  1620.  In  1622  ho 
p<iblishc<l  A  controvcrsi.il  Di-yourtr  of  Iht  Rdigion  ancifntJy 
/'rnffurd  by  thf  Inth  and  Ilrilith,  dcaigncd  to  show  that 
ihoy  were  in  agreement  with  the  Church  of  England  and 
opiK-iard  to  tho  Church  of  ^lomo  on  tho  points  in  debate 
between  those  churches      Ii>  1623  ho  was  mode  a  privy 
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councillor  for  Ireland,  and  in  tho  sftmc  yc«r  was  summoned 
to  England  by  the  king  that  ho  might  more  readily  carry 
on  a  work  ho  had  already  begun  upon  tho  antiquity  of  the 
British  churches.  While  he  was  detained  on  this  business 
the  archbishop  of  Armagh  died  in  January  1G24,  and  tho 
king  at  onco  nominated  Usher  to  tho  vacant  primacy;  but 
severe  illness  and  other  causes  impeded  his  return  to  Ireland 
tintil  August  162G. 

For  many  years  AR-hbishop  Usher  was  actively  em- 
ployed both  in  the  government  of  his  diocese  and  in  the 
publication  of  several  learned  works,  amongst  which  may 
bo  specified  Emmanud  (a  treatise  upon  tho  Incarnation), 
pablished  in  163S,  and  Britannicarum  Ecdtsiarum  Anti- 
quitatfs,  in  1639.  In  1634  he  took  part  in  the  convocation 
which  drafted  tho  code  of  canons  that  formed  the  basis  of 
Irish  ecclesiastical  law  till  the  disestablishment  of  tho 
Irish  Church  in  1S69,  and  defeated  the  attempt  of  Bram- 
hall,  then  bishop  of  Derry  and  later  his  own  successor  in 
Armagh,  to  conform  the  Irish  Church  esactly  to  the 
doctrinal  standards  of  the  English.  He  put  the  matter 
on  tho  ground  of  preserving  the  independence  of  the  Irish 
Church,  but  the  real  motive  at  work  was  to  maintain  the 
Calviuistic  element  introduced  in  1615.  In  1640  ho  paid 
another  visit  to  England  on  one  of  his  usual  scholarly 
errands,  meaning  to  return  when  it  was  accomplished. 
But  the  rebellion  of  1641  broke  out  while  he  was  still  at 
Oxford,  and  he  never  saw  his  native  country  again.  He 
published  a  collection  of  tracts  at  Oxford  in  that  year, 
inclusive  of  a  defence  of  Episcopacy  and  of  tho  doctrine  of 
non-resistance.  One  blot  on  his  memory  is  that,  being  one 
of  the  five  prelates  whom  Charles  I.  consulted  whether  he 
could  conscientiously  assent  to  the  Act  of  attainder  against 
the  earf  of  Straflford  after  having  pledged  his  word  to  him 
for  his  safety.  Usher  joined  in  the  casuistical  advice  given 
by  all  except  Juxon,  who  alone  told  tho  king  that  his 
pledged  word  could  not  be  lawfully  broken.  All  Usher's 
property  in  Ireland  was  lost  to  him  through  tho  rebellion, 
except  his  books  and  some  plate  and  furniture,  but  he  was 
assigned  the  temporalities  of  the  vacant  see  of  Carlisle  for 
his  support.  In  1643  he  was  offered  a  seat  in  the  A.s- 
sembly  of  Divines  at  Westminster,  but  declined  it  publicly 
in  terms  which  drew  upon  him  the  anger  of  the  House  of 
Commons,  and  an  order  for  the  confiscation  of  bis  library 
was  averted  only  by  the  interpositiou  of  Selden.  Ho 
quitted  Oxford  in  1645  and  went  into  Wales,  where  he 
remained  till  1646,  when  he  returned  to  London,  and  was 
in  1647  elected  preacher  to  the  Society  of  Lincoln's  Inn, 
an  office  he  continued  to  hold  till  a  little  before  his  death. 
Daring  his  residence  in  Wales  a  hyper- Calvinistic  work 
entitled  A  Body  of  Divinity;  or  the  Sum  and  Substance  of 
the  Christian  Heliyion,  was  published  under  his  name  by 
Downham ;  and,  though  he  repudiated  the  authorship  in 
a  letter  to  the  editor,  stating  that  tho  manuscript  from 
which  it  was  printed  was  merely  a  commonplace-book  into 
which  ho  had  transcribed  the  opinions  of  Cartwright  and 
other  English  divines,  often  disapproving  of  them  and 
finding  them  dissonant  from  his  own  judgment,  yet  it  has 
been  persistently  cited  ever  since  as  Usher's  genuine  work, 
and  as  lending  his  authority  to  positions  which  he  had  long 
abandoned,  if  he  ever  maintained  them.  In  1648  he  had 
a  conference  with  Charles  I.  in  tho  Lsle  of  Wight,  assisting 
him  in  the  abortive  negotiations  with  Parliament  on  the 
question  of  Episcopacy.  In  1650-54  he  published  tho 
work  which  at  the  time  and  for  more  than  a  century  after- 
wards was  accounted  his  most  important  production,  the 
Annalet  Veterii  et  A'ovi  Tettamenti,  in  which  he  propounded 
a  scheme  of  Biblical  chronology  which  held  its  ground  until 
disproved  by  very  recent  advances  in  scholarship,  and 
whose  dates  were  inserted  by  some  unknown  authority 
in  the  margin  of  reference  editions  of  the  authorized  ver- 
i4— a 


sion.  He  was  to  some  extent  favoured  by  Cromwell  after 
ht)  became  lord  protector,  who  seems  to  have  promised 
I'sher  a  pension  and  a  grant  for  twenty-one  years  of  tho 
lands  belonging  to  the  see  of  Armagh  ;  but  there  is  no 
proof  that  eitluir  was  actually  carried  out.  In  1655  Usher 
published  his  last  work,  De  Grxca  LXX.  Inttrpretum  Ver- 
sionc  Synlat/ma.  He  died  on  20th  March  1650,  in  Lady 
Peterborough's  house  at  Reigate  in  Surrey.  His  body 
was  buried  in  Westminster  abbey,  in  the  chapel  of  St 
Erasmus.  To  one  daughter  who  survived  him  ho  left  his 
library,  and  she  sold  it  to  tho  officers  and  soldiers  of 
Cromwell's  army  in  Ireland,  who  deposited  it  in  Dublin 
castle,  whence  it  was  removed  at  the  Restoration  and 
given,  according  to  Usher's  original  purpose,  by  direction 
of  Charles  II.  to  tho  library  of  Trinity  College,  of  which  it 
still  forms  a  part. 

Uslior's  works  avo  very  numeroua,  and  woro  firet  collected  by 
Elriugtou  aud  Todd,  Dublin,  1847,  in  17  vols.  (R.  F.  L.)   , 

USKUP,  UsKUB,  or  SKoruB,  a  town  of  European 
Turkey,  capital  of  tho  sanjak  of  tho  same  name  and  of 
tho  vilayet  of  Kossova,  on  the  upper  Vardar  river,  about 
160  miies  north-west  of  Saloniki.  It  occupies  a  pictur- 
esque and  important  strategic  position  near  the  southern 
foot  of  the  Skhar-dagh  (Scodrus),  which  connects  the 
Balkan  range  in  tho  east  with  tho  Bosnian  and  Albanian 
highlands  in  tho  west,  and  forms  the  water-parting  be- 
tween tho  streams  flowing  north  to  the  Danube  and  thoser 
going  south  to  the  yEgean.  Hero  also  converge  tho  ethno- 
logical domains  of  the  Albanians  and  Slavs  (Servians, 
Bosnians,  and  Bulgarians),  so  that  the  population,  estimated 
at  28,000,  is  of  a  somewhat  mixed  character.  Uskup  has 
some  flourishing  industries,  such  as  leather  and  metal-work, 
weaving  and  dyeing,  and  Ls  the  centre  of  a  rich  agri- 
cultural district  growing  largo  quantities  of  fruits  and 
cereals.  It  is  tho  residence  of  the  provincial  governor, 
tho  scat  of  a  Greek  archbishop,  and  one  of  the  chief 
stations  on  the  main  line  of  railway  which  runs  from 
Saloniki  up  the  Vardar  valley  to  Bosnia.  It  communicates 
with  the  Simnitza  valley  and  with  Prisren  by  practicable 
roads  running  north  and  north-west  over  the  encircling 
ranges. 

Uhkup  retains  in  a  alichtly  modified  form  tho  ancient  name  of 
Skuiii  (Skopi),  a  city  ot  Pseonia  (north  Macedonia),  forming  a 
nortliern  outiiost  of  Greek  and  Roman  culture  towards  Dardania 
and  Dacia  Aureliani. 

USURY.  An  ancient  legal  conception,  it  has  been 
said,  corresponds  not  to  one  but  to  several  modern  concep- 
tions ;  and  the  proposition  is  equally  true  when  economic 
is  substituted  for  legal.  Until  quite  recent  times  the  term 
"  usury  "  covered  a  number  of  essentially  different  social 
phenomena.  "  Thou  shalt  not  lend  upon  usury  to  thy 
lirother,  usury  of  money,  usury  of  victuals,  usury  of  any- 
tliing  that  is  lent  upon  usury.  Unto  a  stranger  thou 
maycst  lend  upon  usury  ;  but  unto  thy  brother  thou  shalt 
not  lend  upon  usury,  that  the  Lord  thy  God  may  bless 
thee"  (Deut.  xxiii.  19,  20).  la  this  sentence  we  find  in- 
terest of  all  kinds  blended  together,  and  the  natural 
economic  tendencies  directly  counteracted  by  tho  moral 
and  religious  law.  At  the  present  day,  "  usury,"  if  used 
in  the  old  sense  of  tho  term,  would  embrace  a  multitude 
of  modes  of  receiving  interest  upon  capital  to  which 
not  tho  slightest  moral  taint  is  attached.  The  man  who 
does  not  in  some  shape  or  other  lend  his  capital  upon 
"  usury  "  is,  in  the  modern  world,  generally  considered  as 
lacking  in  his  duty  to  himself  or  his  family.  The  change 
in  the  moral  attitude  towards  usury  is  perhaps  best  ex- 
[jrcssed  by  saying  that  in  ancient  times  so  much  of  the  lend- 
ing at  interest  was  associated  with  cruelty  and  hardship  that 
all  lending  was  branded  as  immoral  (or  all  interest  was. 
usury  in  the  moral  sense),  whilst  at  present  so  little  lending 
takes  place,  comparatively,  except  on  commercial  principles, 
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that  all  lending  is  regarded  as  free  from  an  immoral  taint. 
This  change  in  the  attitude  of  common-sense  morality  in 
respect  to  "anything  that  is  lent  upon  usury"  is  one  of 
the  most  peculiar  and  iastructive  features  in  the  economic 
■progress  of  society. 
' "  It  is  worthy  of  remark,"  says  Grote  (ffiftoty  of 
Grtue,  vol.  iii.  p.  144),  "that  the  first  borrowers  must 
have  been  for  the  most  part  men  driven  to  this  neces- 
sity by  the  pressure  of  want  and  contracting  debt  as 
a  desperate  resource  without  any  fair  prospect  of  ability 
to  pay ;  debt  and  famine  run  together  in  the  mind  of  the 
poet  Hesiod.  The  borrower  is  in  this  unhappy  state  rather 
a  dist.'essed  man  soliciting  aid  than  a  solvent  man  capable 
of  making  and  fulfilling  a  contract ;  and  if  he  cannot  find 
a  friend  to  make  a  free  gift  to  him  in  the  former  character 
he  would  not  under  the  latter  character  obtain  a  loan  from 
a  stranger  except  by  the  promise  of  exorbitant  interest 
and  by  the  fullest  eventual  power  over  his  person  which  he 
is  in  a  position  to  grant."  This  remark,  though  suggested 
by  the  state  of  society  in  ancient  Greece,  is  largely  appli- 
cable throughout  the  world  until  the  close  of  the  early 
Middle  Ages.  Borrowers  were  not  induced  to  borrow  as 
a  rule  with  the  view  of  employing  the  capital  so  obtained 
at  a  greater  profit,  but  they  were  compelled  of  necessity  to 
borrow  as  a  last  resort.  The  conditions  of  ancient  usury 
find  a  graphic  illustration  in  the  account  of  the  building 
of  the  second  temple  at  Jerusalem  (Neh.  v.  1-12).  The 
reasons  for  borrowing  are  famine  and  tribute.  (Some  said, 
"We  have  mortgaged  our  lands,  vineyards,  and  houses, 
that  we  might  buy  com,  because  of  the  dearth ; "  others  said, 
"  We  have  borrowed  money  for  the  king's  tribute,  and  that 
upon  our  lands  and  vineyards  .  .  .  and,  lo,  we  bring  into 
bondage  our  sons  and  our  daughters  to  be  servants,  .  .  . 
neither  is  it  in  our  power  to  redeem  them,  for  other  men 
have  our  lands  and  vineyards."  In  ancient  Greece  wo  find 
similar  examples  of  the  evil  efi'ects  of  usury,  and  a  law  of 
bankruptcy  resting  on  slavery.  In  Athens  about  the  time 
of  Solon's  legislation  (594  B.C.)  the  bulk  of  the  population, 
■who  had  originally  been  small  proprietors  or  metayers, 
became  gradually  indebted  to  the  rich  to  such  an  extent 
that  they  were  practically  slaves.  Those  who  still  kept 
their  property  nominally  were  in  the  position  of  Irish 
cottiers :'  they  owed  more  than  they  could  pay,  and  stone 
pillars  erected  on  their  land  showed  the  amount  of  the 
debts  and  the  names  of  the  lenders.  Usury  had  given  all 
the  power  of  the  state  to  a  small  plutocracy.  The  remedy 
which  Solon  adopted  was  of  a  kind  that  we  arc  accustomed 
to  consider  as  purely  modern.  In  the  first  place,  it  is  true 
that  according  to  ancient  practice  he  proclaimed  a  general 
fitnrhlhcxn,  or  shaking  off  of  burdens  :  he  cancelled  all  the 
debts  made  on  the  security  of  the  land  or  the  person  of  the 
debtor.  '4i  Thi.1  measure  alone  would,  however,  have  been  of 
little  service,  had  be  not  at  the  same  time  enacted  that 
henceforth  no  loons  could  bo  made  on  the  bodily  security 
of  the  debtor,  and  tlic  creditor  was  confined  to  a  share  of 
the  property.  The  consequence  of  this  simple  but  effective 
f'  '.'  rni  was  that  Athens  w^s  never  again  disturbed  by  the 
a,-itrttion  of  insolvent  debtors.  Solon  left  the  rate  of 
interest  to  b«  determined  by  free  contract,  and  sometimes 
the  rito-  was  exceedingly  hiKh,  but  none  of  the  evils  so 
gencmlly  prevalent  in  antiquity  were  cxjHiricncod. 

When  wc  turn  to  Rrpmc,  wo  find  exactly  the  some  didi- 
'  •  •  '  It  they  were  never  successfully  met.    As  in 

\'..  -.,  ■  .:.  .: ..  limes,  the  moM  of  the  p«:o|ilc  were  yeomen, 
living  un  tlicir  own  small  ratatos,  and  in  time  thoy  became 
^ipcloiwly  in  drbt.  Accordingly  the  lf(^»lation  of  tho 
'XII.  Tables,  alKtut  500  n.c,  was  intended  to  strike  at 
Ui<^  evil  by  providing  a  mojiimum  rate  of  interest.  Un- 
fortunately, hnwcTcT,  no  altcnitinn  was  mode  in  tho  law 
«|.Jebt,  Olid  tho  attempt  to  rrgiilalo  the  nlv  of  interest 


titterly  failed.  In  the  course  ot  two  or  thre«  centuries 
the  small  free  farmers  were  utterly  destroyed.  By  the 
pressure  of  war  and  taxes  they  were  all  driven  into  debt, 
and  debt  ended  practically,  if  not  technically,  in  slavery. 
It  would  be  difficult  to  over-estimate  the  importance  of  the 
influence  of  usury  on  the  social  and  economic  history  of  the 
Roman  republic.  In  the  provinces  the  evils  of  the  system 
reached  a  much  greater  height.  In  84  B.C.  the  war  tax 
imposed  by  Sulla  on  the  province  of  Asia  was  at  first 
advanced  by  Roman  capitalists,  and  rose  within  fourteen 
years  to  six  times  its  original  amount.  It  is  interesting 
to  observe  that  the  old  law  of  debt  was  not  really  abolished 
until  the  dictatorship  of  Julius  Cxsar,  who  practically 
adopted  the  legislation  of  Solon  more  than  five  centuries 
before ;  but  it  was  too  late  then  to  save  the  middle  class. 
About  this  time  the  rate  of  interest  on  first-class  security 
in  the  city  of  Rome  was  only  about  4  per  cent.,  whilst  in 
the  provinces  from  25  to  50  per  cent,  were  rates  often 
exacted.  Justinian  made  the  accumulation  of  arrears 
(anatocismus)  illegal  and  fixed  the  rate  at  6  per  cent., 
except  for  mercantile  loans,  in  which  the  rate  received 
was  8  per  cent.  On  the  whole  it  was  truly  said  of  usury 
during  the  republic  and  early  years  of  the  empire  :  "  Sed 
vetus  urbi  fenebre  malum  et  seditionum  discordiarumque 
creberrimacausa."  Even  when  it  camo  to  be  authorized 
by  Roman  law  under  certain  restrictions,  it  was  still  looked 
upon  as  a  pernicious  crime.  "  Cicero  mentions  that  Cato, 
being  asked  what  he  thought  of  usury,  made  no  other 
answer  to  the  question  than  by  asking  the  person  who 
spoke  to  him  what  ho  thought  of  murder." 

It  was  only  natural,  considering  the  evils  produced  by 
usury  in  ancient  Greece  and  Rome,  that  philosophers  should 
have  tried  to  give  an  a  priori  explanation  of  these  abuses. 
I'he  opinion  of  Aristotle  on  the  barrenness  of  money  be- 
came ]>roverbial,  and  was  quoted  with  approval  throughout 
tho  Middle  Ages.  Tliis  condemnation  by  the  moralists 
was  enforced  by  the  fathers  of  the  church  on  tho  conversion 
of  the  empire  to  Christianity.  They  held  usury  up  to 
detestation,  and  practically  made  no  distinction  between 
interest  on  equitable  moderate  terms  and  what  wo  now 
term  usurious  exactions.'  Tho  con-scqucnco  of  tho  con- 
demnation of  usury  by  tho  church  was  to  throw  all  tho 
dealing  in  money  in  the  early  Middle  Ages  into  the  hands 
of  the  Jews.  A  full  account  of  the  mode  in  which  this  traffic 
was  conducted  in  England  is  given  by  lladox  in  chapter 
vii.  of  his  I/islory  of  the  Exchequer  (London,  1711).  Tho 
Jews  were  considered  as  deriving  all  their  privileges  from 
tho  hand  of  the  king,  and  every  privilege  was  dearly  bought. 
There  can  bo  no  doubt  that  they  were  sulijectcd  to  most 
arbitrary  exactions.  At  tho  same  time,  however,  their 
dealings  were  nominally  under  the  sujiervision  of  tho  Jews' 
exchequer,  and  a  number  of  regulations  were  enforce*!, 
|iartly  with  tho  view  of  protecting  borrowers  and  partly 
that  tho  king  might  know  how  much  his  Jews  could  afford 
to  ]>ay.  It  was  probably  mainly  on  account  of  this  money- 
lending  that  tho  Jews  were  so  heartily  detested  and  liable 
to  'such  gross  ill-treatment  by  tho  peoj)lo.  A  curious 
illustration  of  this  [Mjpular  animosity  is  found  in  tho 
insertion  of  a  clau.ie  in  tho  charters  granted  by  Ucnry  III. 
to  Newcastle  and  Derby,  forbidding  ony  Jew  to  reside  in 
either  place.  Ultimately  in  121'0  tho  Jews  wero  cipclle.1 
in  a  iKxly  from  the  kingdom  under  circumstances  of  «'<■*' 
WrUrily,  and  wero  not  allowed  to  return  until  tho  tinio 
of  Cromwll.  Before  tho  expulsion  of  tho  Jews,  however, 
in  spite  of  canonical  opposition,  Christians  hod  begun  to 
Uko  interest  ojwnly;  and  one  of  the  most  interesting  ex- 
amples of  tho  adaptation  of  tho  dogma«  of  the  Church  of 

~  '  For  »  popolir  ircount  of  lh«  m»oni  «i»«a  to  mpport  of  lh« 
c*nonk.l  ol.JKUoni  to  u.urj,  ami  of  ih«  mo.imMtlooi  »ud  .xotpUOM. 
■dailtl«J  U  »om«  qnirUrw,  —*  W.  Cunnlogh»iii'i  r«r|r. 
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Horn*  to  the  social  and  cconotnic  environment  is  found  in 
the  growth  of  the  -ticocniied  exceptions  to  usury.  In  this 
respect  the  canonical  writers  derived  much  assistance  from 
the  later  Roman  law.  Without  entering  into  technicalities, 
it  nhiy  be  said  generally  that  an  attempt  was  made  to 
distinguish  between  usury,  in  the  modern  sense  of  unjust 
exaction,  and  interest  on  capital.  Unfortunately,  however, 
the  raoJiiications  which  wore  really  admitted  were  not 
openly  and  avowedly  made  by  a  direct  change  in  the 
statutci,  but  for  the  most  part  they  were  effected  (as  so 
many  early  reforms)  under  the  cover  of  ingenious  legal 
fictions.  One  of  the  most  curious  and  instructive  results 
of  this  treatment  has  been  well  brought  out  by  Walter 
Ross  in  the  introduction  to  his  Lectures  on  the  Law  of 
JScoflanJ  (1793).  He  shows,  in  a  very  remarkable  manner 
and  at  considerable  length,  that  "  to  the  devices  fallen  upon 
to  defeat  those  laws  (I'.f.,  against  usury)  the  greatest  part 
of  the  deeds  now  in  use  both  in  England  and  Scotland 
owe  their  original  forms"  (vol.  i.  p.  4).  One  of  the 
consequences  of  this  indirect  method  of  reforming  the  law 
was  that  in  some  cases  the  evil  .was  much  exaggerated. 
"  The  judges,"  says  Ross,  "  could  not  award  interest  for 
the  money;  that  would  have  been  contrary  to  law,  a 
moral  evil,  and  an  oppression  of  the  debtor;  but,  upon 
the  idea  of  damages  and  the  failure  of  the  debtor  in  ])er- 
formance,  they  unmercifully  decreed  for  double  the  sura 
borrowed."  He  may  well  remark  that  imagination  itself 
is  incapable  of  conceiving  a  higher  degree  of  inconsist- 
«ncv  in  the  affairs  of  men  (compare  Blackstone,  vol.  iii. 
pp.'434,  435). 

In  the  limits  assigned  to  this  article  it  is  impossible  to 
enter  further  into  the  history  of  the  question,  but  an  attempt 
may  be  made  to  summarize  the  principal  results  so  fur  as 
they  bear  upon  the  old  controversy,  which  has  again  been 
revived  in  some  quarters,  as  to  the  proper  relation  of  law 
to  usury  and  interest.  (1)  The  opinion  of  Bentham  that 
the  attempt  directly  to  suppress  usury  (in  the  modern 
sense)  will  only  increase  the  evil  is  abundaatly  verified. 
Merc  prohibition  under  penalties  will  practically  lead  to 
an  additional  charge  as  security  against  risk  The  evils 
most  be  partly  met  by  the  general  principles  applicable  to 
all  contracts  (the  fitness  of  the  contracting  parties,  etc.) 
and  partly  by  provisions  for  bankruptcy.  Peculiar  forms 
of  the  evil,  such  as  mortgaging  to  excessive  amounts  in 
countries  largely  occupied  by  peasant  proprietors,  may  be 
met  by  particular  measures,  as,  for  example,  by  forbidding 
the  accumulation  of  arrears.  (2)  The  attempt  to  control 
interest  in  the  commercial  sense  is  both  useless  and  harm- 
ful. It  is  certain  to  be  met  by  fictitious  devices  which  at 
the  best  will  cause  needless  inconvenience  to  the  contract- 
ing parties ;  restraints  will  be  placed  on  the  natural  flow 
of  capital,  and  industry  >vill  suffer.  (3)  In  the  progress  of 
society  borrowing  for  commercial  purposes  has  gradually 
become  of  overwhelming  importance  compared  with  borrow- 
ing for  purposes  of  necessity,  as  in  earlier  times.  By  far 
the  greater  part  of  the  interest  now  paid  in  the  civilized 
■world  is,  in  the  language  of  the  English  economists,  only  a 
fair  reward  Tor  risk  of  loss  and  for  management  of  capital, 
and  a  necessary  stimulus  to  saving. 

For  information  upon  the  modern  legislation  affecting 
the  subject,  see  Lttebest  and  Pledge. 

On  the  increasing  share  of  the  proiluiMs  of  industry  given  to 
labour  compared  with  capital,  compare  Leroy-Beaulieu's  Jltparli- 
(ion  da  Hichr^u  (1880),  and  E.  Atkinson  s  Distribution  of  Products 
(ISaS)  and  Margin  of  Projiti.  ^J.  g.  Nt.) 

Tau  II.  UTAB,  a  Territory  of  the  United  States,  bounded  on 
the  N.  by  Idaho  and  Wyoming,  on  the  E.  by  Colorado, 
on  the  S.  by  Arizona,  and  on  the  W.  by  Nevada.  The 
eastern  boundary  coincides  with  109'  and  the  western 
with  114"  W.  long.     The  southern  boundary  is  the  3/th 


parallel  of  latitude  ;  the  northern  is  on  tne  42d  parallel 
between  the  meridians  of  114"  and  IIT,  while  cast  of  the 
latter  meridian  it  follows  the  4 1st  parallel.  The  area  o* 
Utah  is  84,970  square  miles. 

The  surface  is  greatly  diversified,  containing  high  moun- Physical 
tain.'s,  broad  arid  valleys,  and  desert  plateaus.  Near  the  fs^-l""™- 
middle  of  the  northern  boundary  the  Wahsatch  Mountains 
enter  the  Territory,  and  they  e.vtcnd  southward  along  its 
middle  line,  finally  degenerating  into  plateaus  whoso  eleva- 
tion diminishes  southward.  This  is  the  principal  moun- 
tain range  of  the  Territory,  and  its  position  marks  tha 
highest  land,  from  which,  as  a  watershed,  the  streams  Dow 
off  ca.<!tward  and  westward",  the  former  to  the  Colorado  of 
the  West,  the  latter  to  sink  in  the  Great  Basin.  East- 
ward from  the  Wahsatch,  along  the  northern  boundary  of 
Utah,  stretches  a  broad,  massive  range,  known  as  the 
Uintah.  These  mountains  are  exceptional  in  that  their 
trend  is  east  and  west,  i  r,  nearly  at  right  angles  to  the 
other  uplifts  of  the  Rocky  Mountain  system.  South  of 
this  range  and  cast  of  the  Wahsatch  is  a  region  of  pla- 
teaus, horizontal  or  but  slightly  inclined,  and  receding  step 
by  step  trom  the  high  mountains.  In  this  region  all  the 
streams  flow  in  canons  carved  in  the  nearly  horizontal 
sandstones  and  limestones,  to  depths  ranging  from  a  few 
hundreds  to  several  thousands  of  feet.  West  of  the  Wah- 
satch stretches  the  Great  Basin,  a  region  having  no  outlet 
to  the  sea.  Its  surface  presents  an  alternation  of  broad 
desert  valleys  and  narrow  abrupt  mountain  ranges,  rising 
sharply  Irom  the  valleys.  Tho  mean  elevation  of  the  Terri- 
tory is  6100  feet.  The  lowest  portion  is  near  the  southern 
border,  where  it  is  less  than  3000  fcot  above  the  sea ; 
but,  on  the  other  hand,  many  mountain  summits  exceed 
13,000  feet  in  height.  Of  tho  principal  peaks  may  be 
mentioned  Mount  Nebo  (11,680  feet)  in  tho  Wahsatch 
Rarge,  and  Gilberts  Peak  (13,987),  La  Motto  (12,892), 
and  Burro  (12,834)  in  tho  Uintah  Range.  The  principal 
stream  of  eastern  Utah  is  the  Colorado  of  the  West.  This 
is  formed  by  the  junction  of  Green  river,  which  rises  in 
the  Wind  River  Mountains  of  Wyoming,  and  the  Grand, 
whose  sources  are  in  tho  snow-fields  upon  Long's  Peak  in 
Colorado.  The  Grten  and  the  Colorado  receive  uunierouj 
branches  from  the  Uintah  and  Wahsatch  Ranges,  among 
them  the  Uintah,  P.rice,  Fremont,  San  Rafael,  and  Virgin. 
With  the  exception  of  tho  nist-named,  all  these  streams 
have  their  courses  lar  below  tho  general  surface,  in  the 
characteristic  canons  of  this  strange  region.  In  western 
Utah  the  cUmate  is  very  arid,  and,  consequently,  ther^j  are 
few  living  streams.  Tho  Great  Basin,  of  which  this  region 
forms  a  part,  consists  of  a  large  number  of  basins,  diliVring 
greatly  in  magnitude.  In  each  of  these  the  waters  from 
the  surrounding  mountains  sink  or  collect  in  a  lake,  which, 
having  no  outlet,  rises  or  falls  ^vith  the  excess  of  supply 
or  evaporation.  The  largest  of  these  basins  is  that  of 
Great  Salt  Lake,  which  stretches  along  the  western  base  of 
the  Wahsatch  Range.  The  lowest  part  of  this  valley  is 
occupied  by  the  lake,  into  which  drain  the  rivers  from  the 
western  slope  of  the  mountains,  the  chief  being  the  Bear, 
Weber,  and  Ogden,  whilo  tho  Provo,  (Spanish  Fork,  and 
lYmerican  Fork  contribute  to  it  through  Utah  Lake  and 
the  river  Jordan.  In  former  geologic  times  Great  Salt 
Lake  had  an  extent  vastly  greater  than  at  present,  as  is 
evidenced  by  the  well-marked  shore-lines  upon  the  moun- 
tains around  and  within  its  basin.  These  shore  lines  have 
an  altitude  nearly  1000  feet  higher  than  the  present  level 
of  the  lake.  This  higher  stage,  which  has  been  named 
Lake  Bonneville,  was  reduced  to  its  present  stage  primarily 
by  the  formation  of  an  outlet  at  the  northern  end  of  Cache 
valley,  by  which  its  waters  ttowed  off  through  Snake  and 
Columbia  rivers  to  the  Pacific,  and  secondarily  by  the 
excess  ol  evaporation  cer  supply.     Since  the  settlement 
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of  the  country,  the  surface  of  the  lake  rose,  so  that  from 
an  area  of  1700  square  miles  in  1849  it  hzA  e:paadccl  ia 
1870  to  about  23G0.  But  in  more  recent  years  it  haa 
been  slowly  receding.  Together  with  these  general  movc- 
ments,  slight  oscillations  with  the  changes  of  season  are 
constantly  going  on.  As  Great  Salt  Lake  has  no  outlet 
save  evaporation,  its  water  contcins  a  largo  amount  of 
saline  matter  iu  solution.  The  proportion  varies  inversely 
with  the  varying  height  of  the  water  in  the  lake,  ranging 
from  14-8  to  22--t  per  cent,  by  weight.  The  only  other 
bodies  of  water  of  considerable  magnitude  are  Bear  and 
Utah  Lakes,  both  fresh  and  both  tributary  to  Great  Salt 
Lake.  Besides  the  tributaries  to  Great  Salt  Lake,  the 
only  other  stream  of  importance  west  of  the  Wahsatch 
is  the  Sevier,  which,  rising  in  the  plateaus  south  of  the 
\Vahsatch,  passes  by  a  circuitous  route  into  the  deserts 
to  the  west,  where  it  sinks.  Formerly  it  flowed  into 
Sevier  Lake,  whence  its  waters  were  evaporated,  but  the 
extensive  use  of  the  river  for  irrigation  has  caused  the 
lake  to  disappear. 
G«olog7.  The  Wahsatch  Range  is  in  general  terms  a  great  mono- 
clinal  uplift,  although  in  detail  it  is  a  complicated  system 
of  uplifts  and  faults.  The  general  dip  of  the  beds  is  to- 
wards the  cast,  while  the  fractured  edges  face  the  Great 
Basin.  The  core  of  the  range  is  composed  of  Archsan 
rocks,  T.hile  sedimentary  beds,  as  high  as  the  Jurassic,  are 
found  upon  its  eastern  flank.  The  Uintah  Range  is  a 
broad  anticlinal,  surmounted  by  rocks  of  the  Carboniferous 
age,  with  more  recent  formations  lying  upon  its  north  and 
south  flanks.  The  rocks  of  the  plateau  region  are  almost 
entirely  sedimentary  and  lie  horizontally,  or  nearly  so. 
The  ranges  of  the  Great  Basin  are  of  diversified  character, 
a  large  proportion  of  them  being  monoclinal  uplifts,  expos- 
ing the  Archiiean  rocks,  with  sedimentaries  tilted  upon  their 
slopes.  The  valleys  have  in  all  cases  a  floor  of  Quaternary 
deposits,  which  effectually  cover  the  rock  formations  that 
underlie  them. 

The  animal  and  vegetable  life  presents  variety  corre- 
sponding vdth  that  of  the  topography.  Upon  the  moun- 
tains and  high  plateaus  are  forests  of  Conifers,  with  groves 
of  aapcn  skirting  them  at  their  lower  limit.  Here  are 
found  bears  of  different  specie-s,  the  mule  deer,  and  occa- 
sionally the  elk  (wapiti)  and  the  antelope.  Upon  the  lower 
plateaus  and  in  the  desert  valleys  of  the  Great  Basin 
life  ia  not  abundant.  Piuon  pino  and  cedar,  Artemuta, 
cacti,  and  yucca  characterize  the  vegetation;  while  of 
animals  there  are  few  except  the  coyote,  prairie  dog,  rattle- 
snake, and  scorpion. 

The  settled  portion  of  Utah  lies  mainly  along  the  western 
base  of  the  Wahsatch  and  in  the  valleys  of  that  range, 
particularly  in  the  northern  part  of  the  Territory.  There 
are  also  considerable  settlements  near  the  southern  bound- 
ary, in  the  valloys  of  the  Virgin  river.  The  population 
numbered  1 13,963  in  1880,  showing  an  increase  of  65-8 
per  cont.  since  1870.  The  population  is  at  present  (1888) 
probobly  not  far  from  175,000.  In  1850  the  total  was 
only  11,380;  in  18C0  it  had  risen  to  40,273,  and  in  1870 
to  86,786.  I'robably  four-fifths  of  the  population  are 
adherents  of  the  "Church  of  Jesus  Christ  of  Latter  Day 
Saints"  or  Mormon^  as  they  are  popularly  designated 
(»co  MoRMosisji).  This  proiwrtion  is  steadily  diminish- 
ing an  the  mining  industries,  the  manufactures,  and  trans- 
[orlation  increase,  thus  bringing  in  a  constantly-increasing 
"Oonlilo"  clement.  Of  the  aggregate  jiopulation  males 
are  decidedly  in  cxccm  of  females :  in  18.S0  there  were 
100  of  the  former  to  93  of  the  latter,  showing  that  poly- 
gamy vas  n"t  ■>'■■  ■rnliv  ,.r/>,-i;  ,.-,1.  Tho  proportion  of 
forcignborn   i  'nally  largo:   in   1880 

Ihcro  wero  44  ;  .   ..  •  '■  =  !    -'  natives,  i.e.,  nearly  ono- 

tbird  of  the  population  were  immigrants.     Of  this  foreign 


clement  there  came  from  England,  19,654 ;  Denmark; 
7791;  Sweden,  3750;  Scotland,  3201;  Wales,  2390; 
L-ehnd,  1321;  Norway,  1214;  Switzerland,  1040;  Ger- 
many, 885.  Thus  England  supplies  nearly  one-half  and 
Denmark  nearly  one-fifth,  while  Germany  and  Ireland, 
which  furnish  the  great  bulk  of  the  immigrants  to  the 
United  States  at  large,  are  but  feebly  represented  among 
tho  Mormons. 

Utah  is  divided  into  twenty-four  counties,  enumerated, 
with  their  population  in  1880,  in  the  subjoined  table. 


County. 

l-op. 

CoTmty. 

Pop.    1 

County. 

Pop. 

Beaver 

Be  I  Elder   .... 

Cacba    

DivU    

Emery 

GirDoial 

3,918 
6,Tei 
12,JC2 
6,279 
554 

4,013 
8,474 

3,055 
3,727 
1,7S3 
1,851 
1,MS 
81,977 

an 

11,557 

Scrier 

Summit 

Tooele 

ViutLb    

Utah   

Wahsatch  .... 
WaAliinEtou  .. 
Weber 

4.457 
*,Oil 
4,497 
7» 
17,973 
:,937 
4,2S5 

MilUrd 

Morvan    

PI  etc 

Blch 

SaltUl^s    .... 

San  Juan 

San  Fete 

Juab 

Pauni 

and 

tlora. 


Popojs- 
Uon. 


The  principal  cities,  with  their  populations  in  1880,  are, 
—Salt  Lake  City,  tho  capital  of"  the  Territory,  20,768; 
Ogden,  in  the  Salt  Lake  valley,  at  the  confluence  of  the 
Ogden  and  Weber  rivers,  6069  ;  Provo,  in  tho  valley  of 
Utah  Lake,  3432;  and  Logan,  in  Cache  valley,  3396. 
There  aro  numerous  other  smaller  places,  making  a  largo 
aggregato  of  city  and  village  population.  This  is  a  result 
of  tho  policy  of  the  Mormon  Church,  which  has  favoured 
the  grouping  of  the  farming  population  in  villages. 

As  everywhere  throughout  the  western  United  States,  ciini»<» 
with  tho  altitude  above  the  sea  there  is  a  gradation  of 
climate  with  respect  to  aridity.  Upon  the  higher  mountains 
there  is  sufficient  rainfall  for  the  needs  of  vegetation.  But 
upon  the  low  country  the  precipitation  is  slight,  so  that 
irrigation  is  almost  universally  practised  by  tho  agricul- 
turist. The  annual  rainfall  at  Salt  Lake  City,  which  is 
very  favourably  situated,  being  south-east  of  Great  Salt 
Lake  and  at  tho  immediate  base  of  tho  Wahsatch  Moun- 
tains, is  about  30  inches.  In  all  other  habitable  parts  of 
the  Territory  it  is  less,  being  not  greater  than  10  inches 
in  the  southern  and  western  portions.  Temperature,  also.. 
has  a  wide  range  in  different  parts  of  the  Territory.  Tho 
mean  annual  temperature  at  Salt  Lake  City,  which  mcy 
serve  as  an  average  of  the  habitable  parts  of  Utah,  is  about 
45*.  Tho  range  of  temperature  between  summer  and 
winter  and  between  day  and  night  is  very  great,  aud  lh<j 
changes  of  temperature  are  often  startling  in  their  magni- 
tude and  abruptness. 

Tho  principal  industries  o'  Utah  aro  agriculture  and  niiniDg  Judurtry. 
At  Salt  Lake  City  and  Ogden  wjdio  mauufacturiDC  is  done,  and 
ill  tho  rcmoto  parta  of  tho  Territory  cattle  and  sheep  raisiag  ii 
carried  on  to  a  limited  extent.  Apriculturo  is  confiiicd  roaiuly  to 
tho  Mormont,  whilo  mining  eiitorpriso  is  carried  on  almoat  ax- 
clusivcly  by  Gentiles.  In  1880  tho  area  of  land  in  farms  vxt 
6!<5,t>H  acre*,  or  1"2  per  cent  of  tho  totil  area  of  tho  TerritorV. 
A  little  over  two-thirds  of  this  wai  clasaeo  aa  improved,  ami  nearly 
all  tho  availablo  water  in  tho  Territory  was  used  to  cultiT.ilo  it 
Tho  average  size  of  the  farms  was  60  acre*,  which  was  le.«  tlian  in 
any  other  Stato  or  Territory.  Tho  total  valu*  of  tlio  annual  agri- 
cultural produce  waa  valucJ  at  $3,337,410.  Tht  numlx-r  of  mann- 
facturing  oatahliahmeuU  was  «40  and  tho  value  of  tho  P>^0'°t 
$4,324,t92.  Tho  principal  mineral  products  are  silver  and  lead, 
which  are  found  aaaoeiatcd  in  the  same  ores.  Tho  mines  aw 
situated  almost  entirely  in  tho  Wahaatch  Kangr,  east  and  south- 
oaat  of  Salt  Uko  City.  During  ISS.S  silver  to  the  value  of 
|rt  7,'.0  ilOO  and  23,OilO  Ions  of  lead  were  mined.  Ol  tho  latter 
iiu'tal  "fuh,  neit  to  Colorado,  produces  tho  largoat  quanUty  of 
«nv  St.it<- or  Territory  of  tho  I'nion.  ,„.,,-_, 

L'tah  is  well  sun'lied  with  railroads.     The  Lnion  sti'  ^ 

rarific  Railroads  croaa  it  rear  the  northern  bcmn.Iarjr,  lli'  "<^«- 

of  the.e  two  lines  being  at  Ogden.     Kmni  this  plai-o  a  -  '• 

tho  Union  Pacific  nins  northw.ird  to  Montana  and  another  ►.uili- 
wanl  to  .Salt  I*ko  City  and  thence  to  tho  southern  ]v>rt  of  th« 
Territor>'  Tlio  Denver  and  Rio  Grande  Western  connects  Sail 
Lako  City  with  Pueblo,  in  Colorado.     In  addition  to  the>e,  there  aia 

I  FonMd  alnoa  Uie  oaasaa  of  IMO  waa  taktn. 
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nimereu  >hort  bnnchfii  in  th«  mountains,  msiciDg  a  total  length 
of  S74  miles  in  o(i«ration  at  the  close  of  1SS5. 
Admlui*-  The  execmiTe  ts  a«lmiDistorrd  by  a  pivcmor  anil  a  wcrotary,  ap- 
Iratioo.  pointed  bv  the  proaidcut  of  the  t'liilcd  States  and  by  a  treasuivr, 
cominatevl  by  the  governor.  There  ia  n  legislature,  the  members 
of  ivhi-h  :^ro  choacu  by  tho  people  The  jiulioiary  consist^  of  a 
,  ■  and   two  a&sociate  justices,  top.'llior  with  a  United 

>  :  attorney  and  a  marshal,  all  npiiointod  by  tlio  pre- 

1..  ..; 0  United  Statt-s.     The  Territory  lias  iio  debt.      Tho 

tcxible  pro|>erty  waa  aascsaMl  in  1SS5  at  $34,S'21,$j7.  The  rate 
of  taxation  was  $1*20  |<cr  $100.  One-fourth  of  tho  sum  raised  is 
fur  the  support  of  common  schools. 
lUMnt  While  in  some  respocts  the  inllucnce  of  tho  Jlormon  Church 
legiala-  upon  its  communicant*  is  for  poo^l,  in  promoting;  industrj*,  cco- 
Uon.  nomy,  and  sobriety,  thera  ar«  other  features  of  it  which  are  not 
only' objectionable  but  dangerous.  Polygamy  is  but  an  incident  cf 
the  system,  and  the  only  objectionable  one  which  can  bo  succcss- 
f  jlly  combated.  Tho  all-powerful  inlluence  of  the  church  in  things 
t  nipcral  aa  well  as  in  things  spiritual  is  a  dangerous  feature,  and 
one  which  can  only  bo  corrected  by  slow-raoving  social  iaUuencos. 
For  many  years  Congress  has  been  trying  to  fraino  legislation  w  Inch 
TTonld  destroy  polygamy  in  Utah,  but  until  recently  the  action  of 
the  courts  was  frustrated  and  the  laws  uulliiied  by  the  power  of 
the  Mormon  Church.  All  elective  oilices  were  filled  by  Slonnons. 
Juries  were  necessarily  made  up  mainly  of  Mormons,  whoso  obliga- 
tions to  the  church  were  superior  to  any  Gentile  oath.  The  Ed- 
munds Bill,  passed  in  1SS2,  was  tho  first  efficient  piece  of  legisla- 
tion. This  measure  declared  all  elective  offices  v,acant,  and  consti- 
tuted a  commission  to  oversee  elections  and  appoint  tho  judges 
and  other  officers  of  election.  It  disfranchised  all  polygamists.  It 
•nnnlled  the  action  of  tho  Territorial  legislature  in  extending  the 
ballot  to  women.  It  disqualified  from  service  on  juries  all  who 
••Tcepted  the  dogmas  of  the  Mormon  Church  regarding  polygamy. 
Under  the  operation  of  this  .\ct  tho  leading  polygamists  have  either 
l*cn  sent  to  jail  or  have  gone  into  hiding.  A  uill  of  a  still  more 
drastic  nature  was  passed  by  Congress  in  1S37.  It  annulled  all  Acts 
of  the  Territorial  legishiture'designcd  in  tho  remotest  degree  for 
the  protection  of  polygamy.  It  provided  that  in  trials  for  poly- 
gamy the  wife  may  be  a  competent  witness,  that  every  marriage 
ccttmony  shall  bo  made  a  matter  of  public  record,  and  that  all 
jlle;,-itimate  children  shall  bo  disinherited-  It  annulled  all  Acts 
of  the  legislature  incorporating  and  continuing  tho  charters  of  the 
Mormon  Church  and  of  the  Perpetual  Emigration  Fund  Co.,  and 
confiscated  their  property,  with  the  exception  of  the  church  buiW- 
ings  and  f.arsonage3,  devoting  it  to  tho  supnort  of  common  schools 
in  the  Territory. 
Hirtory.  The  area  of  Utah  was  acquired  by  the  United  States  from  ifcxico 
in  1613,  under  the  provisions  of  the  treaty  of  Guadelupo  liidalgo. 
It  was  organised  as  a  Tcrritorj-  in  1850,  and  at  that  time  it  com- 
prised all  the  country  lying  between  the  eastern  boundary  of  Cali- 
fornia and  the  western  Ijordcr  of  tho  Great  Plains.  The  subsequent 
creation  of  Nevada,  Colorado,  and  Wyoming  reduced  it  to  its 
piescnt  limits.  In  1S17  the  Mormons,  under  the  leadership  of 
Brigham  Young,  liad  commenced  to  niako  settlements  in  S.Tit 
Lake  valley,  and  they  rapidly  extended  themselves  over  the  fertile 
vaUeys  of  the  Territory.  Prior  to  the  advent  of  railroads  very  few 
G-  i.tilcs  settled  in  Utah  ;  but  in  recent  years,  as  this  once  remote 
rcg^i :.  has  become  easily  accessible,  the  Gentile  clement  has  greatly 
itrr:i5cd.  For  further  details  of  the  history  of  tho  Territorv,  see 
Jlor.sioss.  (H.  (■•.) 

L'TICA  CIvrKij),  an  ancient  Phoenician  colony  in  Africa 
near  the  mouth  of  the  Bagradas  (Majerda),  about  20  miles 
north-weit  of  Carthage.  The  site,  which  is  still  covered 
tvith  ruins,  including  those  of  a  vast  amphitheatre,  lies  on 
a  hill  which  is  now  8  or  10  miles  from  the  coast,  but  in 
ancient  times  a  bay  ran  close  up  to  the  city,  and  the 
remains  of  quays  can  still  be  traced.  Founded  1101  B.C. 
(see  vol.  iviii.  p.  806),  Utica  was  nearly  three  centuries 
older  than  Carthage.  The  two  cities  were  generally  allies; 
but  Utica,  jealous  of  its  neighbour,  sometimes  acted  inde- 
pendently, and  in  the  Third  Punic  War  it  made  a  separate 
peace  with  Home,  and  reaped  the  fruits  of  the  destruction 
of  the  greater  Punic  city,  becoming  the  emporium  of  Roman 
trade  and  tho  capital  of  the  province,  till  Carthage  was  re- 
built by  Csesar  in  44  e.c.  It  was  hero  that  tbio  younger 
Ciato  killed  himself.  Utica  received  the  Koman  civilas  from 
■/-••  gustus,  was  made  a  colony  by  Hadrian,  and  received  the 
Jn  Italiciivi  from  .Septimius  Severus.  The  city  was  finally 
destroyed  by  the  .Arabs. 

The  name  of  Utica  is  probably  Fhccnician.  and  is  generally  taken 
to  stand  for  "pT.V,  the  "old "  city,  perhaps  as  distinguished  from 
Carthage,  the  "new city."    Olsbausen,  however,  suggests  the'form 


pWJJ  ("colony").  Tho  ruins  at  Bii  Shatir  were  identified  with 
Utica  by  Shaw.  For  jdans  and  a  reconstruction,  see  Daux,  Emporia 
I'henideus,  and  atlas  to  Tissot,  Oioi/.  /'rov.  Jlom.  d'jifrique  (1888).' 

UTICA,  a  city  of  Oneida  county.  New  York,  United 
States,  about  180  miles  north-north-west  from  New  York 
City,  is  situated  on  tho  south  bank  of  tho  Jloliawk,  about 
■100  feet  abovo  sea-level.  Tho  sito  of  tho  city  has  a  gentle 
slopo  towards  the  river.  Tho  surrounding  country  \a 
thickly  settled,  tho  principal  industries  being  the  iiianu- 
facturo  of  cotton,  woollen,  and  iron  goods,  the  production 
of  butter  and  cheese,  and  the  raising  of  hops.  Utica  is 
the  chief  market  for  cheese  in  the  United  States.  The  city 
is  touched  by  live  railroads,  tho  New  York  Central  and 
Hudson  Piiver  ;  New  York,  Ontario,  and  Western  ;  Rome, 
Watertown,  and  Ogdensburg  ;  Delaware,  Lackawanna,  and 
Western  ;  and  New  York,  West  Shore,  and  Buffalo;  and  by 
tho  Erie  Canal.  The  city  is  irregularly  built.  Of  tho 
manufacturing  industries,  which  are  varied,  tho  most  im- 
portant is  that  of  clothing,  and  next  to  it  is  that  of  boots 
and  shoes.  One  of  tho  State  lunatic  asylums  is  in  Utica. 
The  population  of  the  city  in  1880  was  33.914,  an  increase 
in  ten  years  of  less  than  12  per  cent.,  and  in  1887  it  was 
estimated  at  40,000. 

The  first  settlement  at  Utica  was  made  near  the  middle  of  the  IStli 
century.  In  1798  tho  village  was  incorporated,  and  it  received  a 
city  cliarter  in  1S32. 

UTILITAULVNISM.     See  Eraics,  tcI.  viii.  pp.  605-7. 

UTRECHT,  a  province  of  Holland,  bounded  north  by 
North  Holland  and  tho  Zuyder  Zee,  east  by  G'uelderland, 
south  by  Guelderland  and  South  Holland,  and  west  by 
South  Holland,  has  an  area  of  534  square  miles  and  a 
population  (1886)  of  212,454.  It  belongs  chiefly  to  the 
basin  of  tho  Rhino :  the  Neder  Rijn,  which  skirts  its 
southern  border,  after  sending  off  the  Kromme  Rijn  at 
Wijk,  becomes  the  Lek,  and  the  Krommo  Rijn,  in  its 
turn,  after  sending  oQ'  iho  Vecht  at  Utrecht  to  the  Zuyder 
Zee,  assumes  the  name  of  the  Oude  Rijn.  The  north- 
eastern portion  of  tlie  province  is  drained  by  tho  Eem, 
which  falls  into  the  Zuyder  Zee.  In  the  west  the  province 
is  flat  and  in  many  places  below  sea-level  ;  towards  the 
east,  where  the  Veluwe  begins,  it  is  more  undulating,  and 
at  Zeist  reaches  a  height  of  164  feet.  The  more  produc- 
tive region  is  in  tha  west ;  towards  tho  east  the  soil  be- 
comes sandy  and  heath-clad.  Nearly  half  (46'5  per  cent.) 
of  the  total  area  is  under  grass  ;  the  chief  agricultural  pro- 
ducts are  corn  (buckwheat)  and  tobacco ;  bee-keeping  is 
e-xtensively  carried  on  in  tho  cast,  and  there  is  a  bee 
market  at  Vecnendaal.  The  province  is  traversed  by  rail- 
ways to  Amsterdam,  Rotterdam,  Leyden,  and  The  Hague-, 
Boi.s-lo-duc,  Arnheim,  Zutphen,  and  Zwolle,  all  converging 
in  Utrecht ;  it  is  also  amply  provided  with  navigable 
water-ways.  Of  the  total  population  62  per  cent-  are  re- 
turned as  Protestant,  37  per  cent,  as  Roman  Catholic,  and 
1  as  Jewish.  Besides  Uteeciit  (see  below),  the  capita!, 
only  one  other  town,  Amcrsfoort,  has  a  population  exceed- 
ing 5000  (15,178  in  1887);  but  in  density  of  population 
Utrecht  ranks  third  among  the  provinces  of  Holland. 

UTRECHT,  capital  of  the  above  province,  22  miles  by 
rail  Routh-soutli-east  from  Amsterdam,  38  north-east  from 
Rotterdam,  and  35  nearly  west  from  Arnheim,  is  situated 
at  the  point  where  the  Kromme  Rijn  bifurcates  into  the 
Vecht  and  the  Oude  Rijn.  The  town  is  traversed  by  two 
canals  or  arms  of  the  river,  which  are  crossed  by  numerous 
bridges ;  it  is  surrounded  by  strong  forts  and  strategically 
covers  Amsterdam,  though  its  old  ramparts  were  de- 
molished in  1830  and  have  given  place  to  shady  promen- 
ades. The  streets  are. more  regular,  the  squares  more 
spacious,  and  the  canals  fewer  than  in  most  Dutch  towns. 
Of  its  twenty  churches  the  most  important  is  the  old 
cathedral  of  St  Martin,  a  large  Gothic  building  erected  in 
1254-67,  on  the  site  of  the  original  structure  founded  by 
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St  Willibrord  about  720  and  completed  by  Bishop  Adelbold 
about  1015.  Only  the  choir,  transept,  and  western  tower 
(338  feet)  now  remain,  the  nave  having  been  blown  down  by 
a  violent  hurricane  (1st  August  1674) ;  the  interior  (30  feet 


PUn  of  Utrecht. 

wide  and  115  feet  in  height)  has  been  clumsily  fitted  up 
with  pews  and  galleries  for  Protestant  worship,  so  that  tiie 
effect  of  its  eighteen  slender  columns  is  almost  entirely 
lost.  On  tho  south  side  are  fine  Gothic  cloisters,  adjiiining 
which  are  the  plain  buildings  of  the  university,  founded  in 
lG3i  (with  41  professors  and  nearly  600  students);  con- 
nected with  the  university  are  a  valuable  library  (150,000 
volumes),  a  mu-seum  of  natural  history,  physical  and 
chemical  laboratories,  a  botanic  garden,  and  an  observa- 
tory. The  town-hall  (built  in  1830)  and  the  Museum 
Kunstlicfde  have  small  collections  of  pictures  and  other 
objects  of  art,  and  the  archiepiscopal  museum,  opened  in 
1872,  also  contains  excellent  examples  of  the  sacred, art  of 
the  Netherlands.  Among  other  buildings  of  interest  may 
be  mentioned  the  royal  mint,  and  the  Paushuizen  ("  pope's 
house "),  built  by  Adrian  Floriszoon  Boeyen.i,  afterwards 
Pope  Adrian  VI.,  a  native  of  Utrecht,  in  1517.  Utrecht 
has  excellent  schools  and  several  literary  and  scientific 
sorieties,  besides  barracks,  a  large  military  hospital,  and 
a  veterinary  school.  Tho  mast  important  industrial  cstab- 
ILslimeuts  are  cigar-factorie.i,  manufactories  of  chemicals 
and  earthenware,  and  brass-foundries.  There  is  an  active 
trade  in  tho  produce  of  tho  manufactures,  and  also  in 
com,  cattle,  butter,  and  cheese.  To  tho  cast  of  tho  town 
it  tho  Malicbaan  or  Mall,  a  triple  avenue  of  trees  about 
iialf  a  milu  in  length.  Tho  ]x>pulation  of  Utrecht  in  1876 
was  6G,106,  and  in  1887  it  was  79,166. 

Ulrrrbt  ("OuJo  Trrcht"  or  "old  foril"),  tho  Trajc-tom  td  Rho- 
nnm  '>f  th*«  /(ii^r'irtt  of  Antnninn«,  wa«  Vn"wn  na  \ViIt*>nirg  by 
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IS  miles  to  the  south-south-east  of  that  city,  on  the  rail- 
way to  Jerez  and  Cadiz,  at  the  junction  for  Moron  and 
Osuna,  lies  about  8  miles  from  the  left  bank  of  the  Guadal- 
quivir, in  a  pleasant  valley  between  two  gentle  undulations 
of  the  foot-hills  of  the  southern  .sierra.  It  has  no  buildings 
of  special  interest ;  the  principal  jdiurch,  which  is  large 
and  prominent,  is  Gothic  in  style  and  dates  chiefly  from 
the  loth  century,  but  some  of  its  most  conspicuous  features 
belong  to  the  17th.  The  place  enjoys  considerable  pro- 
sperity, due  mainly  to  the  fertility  of  the  surrounding  dis- 
trict, which  produces  large  quantities  of  com,  and  also  fruit 
of  various  sorts,  oil,  and  wine.  The  uncultivated  "  dehesas  " 
skirting  the  Guadalquivir  support  large  nxmibers  of  sheep 
and  brood  mares,  and  are  famous  throughout  Spain  for  the 
bulls  they  send  to  the  bull -ring.  Many  of  the  inhabitants 
are  enterprising  landowners  or  large  farmers,  and  pursue 
highly  enlightened  methods  of  agriculture.  An  important 
fair  is  held  at  Utrera  in  September.  The  population  with- 
in the  municipal  limits  in  187Y  was  15,093. 

Utrera  was  of  some  importance  daring  tho  Mohammedan  period 
and  has  tho  remains  of  a  Moorish  cistle.  It  was  taken  by  St 
Ferdinand,  but  did  not  6nal]y  become  subject  to  the  sovereigns  of 
Castile  until  the  reign  of  Alpbonso  XI.  (1340). 

UXBRIDGE,  an  ancient  borough  and  market  town  of 
Middlesex,  England,  is  pleasantly  situated  on  the  Colne 
and  Frayswater,  on  the  Grand  Junction  Canal,  and  on  & 
branch  of  the  Great  Western  Railway,  15i  miles  west  of 
Ixindon.  The  principal  street  is  spacious  and  contains  a 
number  of  good  shops,  biit  the  streets  leading  off  it  are 
narrow  and  tortuous.  The  subilrbs  have  of  late  greatly 
increased.  The  Colne  is  crossed  by  a  brick  bridge  of  five 
arches.  The  principal  public  buildings  are  the  church  of 
St  JIargaret  in  tho  Perpendicular  style,  consisting  of  nave, 
aisles,  and  low  embattled  tower,  tho  town-hall  (1836),  and 
the  cottage  hospital.  There  are  a  large  number  of  charities. 
On  the  banks  of  the  Colne  are  several  ilour-mills.  The 
town  possesses  several  breweries  and  au  iron-foundry.  By 
the  Grand  Junction  Canal,  near  which  there  are  several 
saw-mills,  a  considerable  trade  is  carried  on  in  timber, 
slates,  and  coal.  The  town  is  governed  by  a  local  board  of 
eighteen  members.  The  population  of  the  urban  sonilary 
district  (area  496  acres)  was  7497  in  1871  and  7669  in 
1881. 

Uxbridgc  was  one  of  tho  small  boroughs  originated  by  Alfred  tho 
Great  It  is  not  mentioned  in  Domesday,  for  a  long  |>eriad  it- 
was  of  considerable  importance  &a  a  frontier  town,  and  latterly 
posscs.wd  a  regular  garrison.  At  Uibrilge  ni  gotiations  wire  begun, 
on  30th  .lanuary  1645,  between  tho  commissioners  of  Charles  I. 
and  the  rarliament,  but  were  broken  off  on  2'2d  February.  In 
1617  tho  Parliamentarj-  forces  had  for  some  time  their  beadouarten 
in  the  town.  It  remained  a  garrison  town  until  1CS9.  It  ontiincd 
the  grant  of  a  market  from  Henry  II.  Until  the  doa  of  the  Wtb 
century  it  was  governed  by  luililffl. 

UZ.  The  "  land  of  Uz  "  (py  pN)  is  b&st  known  as  the 
scene  of  tho  story  of  Job.  Job  seems  to  be  reprcsentotl  ia 
living  in  tho  country  cast  of  Palestine  and  not  far  from 
Kdom,  to  which  his  friend  Eliphaz  tho  Tcnianilo  belonged. 
In  Loni.  iv.  21  the  Edoniitcs  appear  as  in  i)os3c.<i(ion  of 
the  land  of  Uz,  whilo  in  Gen.  xxxvi.  28  Uz  is  one  of  tho 
pre-Blomite  inhabitants  of  Seir.  On  tho  other  hand,  ih 
Gen.  X.  23  and  ixii.  21  Uz  (or  Huz)  is  .\rani!can.  Fin- 
ally in  Jcr.  XXV.  20  "tho  kings  of  tho  land  of  Uz"  appear 
in  a  clau.ic,  ab.«ent  from  the  L.XX.,  which  seems  to  l>e  • 
gloss  on  tho  preceding  clause,  and  so  to  rcfci*  to  Amt>«. 
.Medieval  tradition  places  tho  home  of  Job  in  the  Hnur.M) 
(»po  Wctzsttin  in  IleliUwh,  M),  but  it  is  doubtful  wlicllur 
all  tho  liibllral  rcforcnccs  can  apply  to  one  di.itrict.  TJ.» 
Scptuaginl  forms  from  Uz  the  adjective  AiVriri?,  wh'  )t 
I>oinls  to  a  pronunciation  Au^-^Ambie  Aud,  the  name  i>f 
a  god  who-v;  worship  was  widely  spread  and  mli;ht  th^ve- 
foro  l>o  rcidily  borne  by  tribe*  or  attocbod  to  distric' »  if*, 
■ovcral  regions. 
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V-ls'Our  twcnly-sccond  letter  ;  it  represents  the  voiced 
labio-ilcntal  to  nliich  F  corresponds  as  the  voiceless 
sound.  It  has  been  sliown  under  U  that  these  two 
symbols  were  originally  one,  and  that  their  differentia- 
tion took  place  (or  convenience  o(  writing  only..  But  it 
ATas  afterwards  put  to  a  good  use,  although  not  quite  the 
natural  one.'  It  would  have  been  better,  while  retaining 
«  for  the  vowel,  to  have  used  v  for  the  corresponding 
labial  consonant,  which  is  actually  denoted  by  w.  The 
difference  of  u  and  le  is  simply  that  of  vowel  and  con- 
sonant :'for  u  there  is  a  sufficient  opening  of  the  lips  to 
allow  the  voice  to  i>ass  through  without  friction ;  but  for 
10  the  aperture  is  so  much  closed,  by  bringing  together 
citlier  the  inne?  edges  of  the  lips  (as  in  England)  or  the 
outer  edges  (as  in  some  parts  of  Germany),  that  there  is  an 
audible  amount  of  friction  as  the  voice  passes.  The  organs 
employed  are  the  lips  only  in  each  ease,  whereas  for  ti  the 
upper  teeth  and  the  lower  lip  are  the  factors  of  the  sound. 

The  symbol  v  does  not  occur  in  the  oldest  of  our  texts ; 
it  is  represented  by/,  as  in  "heofon,"  "ofer,"  "  lilaford  " 
(lord).  The/genenilly  is  voiced  when  medial,  but  voice- 
less when  initial.  This  absence  of  two  symbols  for  the 
corresponding  pairs  of  fricative  consonants  has  been  noted 
already  in  the  use  of  d  (or  J>)  for  both  th  and  Jh  (see  under 
T) ;  s  also  did  duty,  as  it  often  does  still,  for  both  s  and 
I.  In  Middle  English  u  appears  commonly  for  v.  The 
introduction  of  v  into  English  writing  is  due  to  French 
scribes ;  as  a  matter  of  fact  almost  all  the  words  which 
begin  with  v  are  of  French  origin. 

It  is  tolerably  certain  that  in  Latin  v  represented  the 
labial  and  not  the  labio-dental  consonant.  The  aiguments 
in  favour  of  this  view  are  singly  not  very  important,  but 
they  arc  fairly  numerous.  The  interchange  of  the  «  and 
B sounds,  as  in  "genua  "and  "genva,"  "solve"  and  "soluo," 
Ac.,  b  most  easily  e.vplained  on  the  hypothesis  that  v=w, 
so  are  the  loss  of  v,  as  in  "  audi(v)i,"  "  ama(vc)ram,"  Ac, 
and  the  retention  of  o  after  v  in  words  like  "  cervos " 
(whereas  in  other  combinations  o  sank  to  «),  because  "  cer- 
woos  "  would  have  been  a  more  inconvenient  combination 
than  "  cervoos."  .  Again,  the  name  of  tlie  letter  should 
have  been  "ev,"  not  "vc,"  like  all  other  fricative  sounds, 
"ef,"  "el,"  "e3,"ic.;  but  in  explosives  "be,"  "de,"  "  pe," 
"te,"  with  the  vowel  /ollowiny.  There  is  no  reason  why 
this  should  not  have  been  the  case  if  v  were  really  our  v, 
a  labio-dental ;  'but  if  it  was  w  the  name  "  ew  "  was  prac- 
tically iniiHJSsible,  because  the  to  would  have  been  inaudible; 
therefore  it  went  over  to  the  other  class  of  names.  To 
tlicsa  argiiments  may  be  added  others  drawn  from  trans- 
literation. Mr  A.  J.  Ellis  (E.  E.  P.,  iL  p.  513)  agrees 
that  Latin  v  cannot  have  been  our  labio-dental,  iJut  he 
thinks  it  probable  that  it  was  the  South-German  w,  which 
differs  from  the  North-German  w  (our  v,  labio-dental)  in 
the  manner  described  'above,  with  some  other  points  of 
^lifference.  Ills  chief  ground  is  that  it  is  hard  to  imagine 
Iff  producing  v  except  through  an  intermediate  labial  of  the 
North-German  kind.  There  is  something  in  this  argu- 
ment. In  any  ease  the  difference  between  these  two 
li' sounds  is  slight  compared  with  the  difference  between 
either  of  them  and  the  labio-dental  v.  At  what  time  the 
labial  passed  into  the  labio-dental  of  the  Romance  lan- 
guages is  uncertain.  We  can  fix  limits  of  time  before 
which  the  change  must  have  taken  place :  e.f/.,  it  must 
have  been  before  the  time  when  the  Romanized  Gauls, 
trying  to,pronounce  the  Teutonic  w  in  "  werra,"  "  ward," 
Ac,  produced -^ guerra,"  "guard,"  ic.      It  their  v  had  i 
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then  had  the  tj^sound  there  woulA  have  been  no  diiliodt/* 
in  producing  the  same  sound  in  Teatonic  words. 

In  the  Roiriau  system  of  numerals  ^V  stands  tor  five. 
The  reason  is  uncertain.     The  old  view  that  it  represents 
half  ten  (X),  as  D  (500)  represents  half  ».  thou.'^aiid  (M,' 
originally  (D),  has  no  very  high  degree  of  probability.      lt> 
is  pcrha|i3  as  likely  that  I.,  II.,  III.,  IIIL,  denoted  tlioj 
Ujjlifted  fingers  used  in  counting,  and  that  V  denoted  tlio  ^ 
whole  hand  with   the  thumb  on  one  side  and  the  four 
fingers  together  on  the  other. 

VACCINATIOX  (from  Lat.  vacca,  a  cow),"  the  name  Ikla--, 
given  in  France  to  the  Jcnnerian  practice  of  cowpoxing,  tio"s  o 
shortly  after  the  practice  began  in  England  (1799).     Tlie^'"""' 
procedure  was  based  almost  exactly  on  the  earlier  practice  '  j|  „,|,i 
of   inoculating  the  smallpox,   the  matter  being  inserted  grease  oi 
under  the  skin  of   the  arm  by  a  lancet  point ;  also  the  liorso. 
continuance  of  the  same  stock  from  arm  to  arm  through 
a  series  of  cases  was  an  idea  taken  from  some  of  the  more 
adroit  variolators.      To  replace  smallpo.x  inoculation  'by, 
cowpox  inoculation  under  certain  specified  circumstances 
was  Jenner's  tentative  project.     The  history  of  the  intro- 
duction of  cowpoxing,  given  in  the  article  Jenner  (vol.' 
xiii.  p.  C23),  is  here  supplemented  from  the  point  of  view 
of  historical  criticism. 

It  is  right  to  say  that  the  views  expressed  in  tho 
l)resent  article  diverge  in  many  points  from  the  o))inions 
generally  received  among  medical  men,  and  must  be  re- 
garded not  as  the  exposition  of  established  and  undisputed 
doctrine,  but  as  the  outcome  of  an  independent  and 
laborious  research. 

Jenner's  originality  consisted  in  boldly  designating  cow-  Jcuucti 
pox  as  variola:  vaccina:  or  smallpo.x  of  the  cow,  and  in 
tracing  cowpo.x  itself  back  to  the  grease  of  the  horse's 
hocks.  The  latter  contention  was  at  length  set  aside  by 
practical  men  as  a  crude  fancy ;  the  former  designation 
is  just  as  arbitrary  and  untenable.  It  was  elaborately 
shown  by  Pearson  in  1802,  and  has  often  been  confirmed 
by  subsequent  writers,  that  the  vesicle  of  inoculated  cow- 
pox,  even  while  it  remains  a  vesicle,  is  quite  unlike  a 
single  pustule  of  smallpox.  But  it  is  only  for  the  vesicular 
.stage  of  cowpox  that  there  is  even  an  allegation  of  likeness 
to  variola ;  the  vesicle  of  natural  or  unmodified  cowpox  in 
only  the  stage  of  the  disease  before  it  becomes  an  ulcer  > 
either  infiainmatory  or  indurated.  Inoculated  horse  greasJ' 
has  the  same  vesicular  stage  ;  and  so  also  has  the  venereal 
po.x  w^icn  it  is  inoculated  expcrimcutally  on  the  skin.l 
These  three  very  different  infections  have  the  same  kind  oj 
vesicle,  in  every  case  unlike  a  smaHpox  pustule,  and^  thcJ 
same  natural  termination  in  a  phagedenic  or  indurated  soiel 

Jenner's  originality  in  starting  vaccination  in-  practicd 
is  for  the  most  part  misunderstood.  When  he  publiihei-t 
his  Inquiry  in  June  1798,  he-  had  ■twice  succeeded  inl 
raising  vaccine  vesicles  by  experiment,^the  first  time  inj 
179G  with  matter  from  a  milker's  accidental  sore,  anci 
the  second  time  in  March  1798  with  matter  direct  froirt 
the  cow.  The  first  experiment  was  not'  carried  teyoml 
one  'emove  from  the. cow;  the  second  wtfs  c?vned  to  tho 
fifth  remove,  when  the  succession  failed.  A  third,  ex- 
periment, in  the  summer  of  11 MV,  Ikiiea' from, the  outset; 
and  his  fourth  and  last  experiment,  in  November-December 
1798,  led  to  nothing  but  extensive  phagedenic .  ulceration 
in  two  eases  out  of  six  vaccinated'." 

'  Sec  Ricord,  Traiti  Compk(,  1851,  pla'.e  i.  fiss.  C  and  7  anil  ".  7> 
8,  au'l  9  ;  also  K.  Lcc,  Med.  Chir.  Tmns.,  iliv.  p.  238,  2'!  pialc^ 
lig.  2. 
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VACCINATION 


Histori-  •      In  this  posture  of  affairs  'Woodville  of  the  inoculation 
"=J  hospital,  London,  succeeded  in  January  1799  in  starting 

zymxa  ^  succession  of  arm-to-arm  vaccinations  from  a  London 
ciae  '^°^i  which  were  exceptionally  free  from  the  ulcerative 
lymph,  termination.  From  that  source  Jenner  himself  was  sup- 
plied with  lymph  in  February,  while  more  than  two 
hundred  practitioners  both  at  home  and  abroad  were  sup- 
plied some  three  weeks  later.  There  was  a  quarrel  with 
AVoodville  in  due  course,  and  an  attempt  to  set  up  an 
authentic  Jennerian  lymph  independent  of  the  London 
stock.  But  the  merits  of  this  claim  (which  otherwise 
rests  on  the  vague  evidence  of  Marshall)  may  be  judged 
of  by  the  fact  that  Ring's  application  to  Jenner  in  Sep- 
tember 1799  for  genuine  lymph  was  answered  by  the  latter 
•with  a  supply  of  matter  which  was  none  other  than  Wood- 
Tille's  own  stock,  after  six  months'  use  in  the  country 
"WoodvUle's  stock  was  used  all  over  the  world  down  to 
1 836.  By  that  time  there  were  numerous  complaints  that 
the  lymph  was  degenerating,  and  a  widespread  feaJing 
that  it  was  necessary  to  "  go  back  to  the  cow."  Apart 
from  the  numerous  original  cases  of  cowpox  alleged  to 
have  been  found  in  Wiirtemberg,  the  first  new  authentic 
source  was  the  Passy  cow  of  183G.  From  the  accidental 
vesicles  on  the  milker's  hand  Bousquet,  the  director  cf 
vaccination  in  Paris,  started  a  new  stock,  which  partly 
superseded  Woodville's  Ij-mph  hitherto  in  use  in  Franco. 
In  1833  Estlin  of  Bristol,  after  several  years'  vain  ca- 
deavours,  heard  of  original  cowpox  in  Jenner's  own  jiariih 
of  Berkeley  (Gloucestershire),  where  the  disease  v.as  to 
far  forgotten  that  the  milkers  were  for  several  days  un- 
aware that  the  vesicles  on  their  hands  bad  l^en  contracted 
from  cows.  Estlm's  new  geniture  is  one  of  the  most  fully 
.recorded  in  the  history  of  vaccination.  In  the  same  year, 
and  the  two  following  years  (1838-4 1 ),  Ceely  of  Aylesbury 
found  some  half-dozen  distinct  occurrences  of  cowpox  in 
the  dairy-farms  of  his  district,  and  cultivated  lymph  from 
them.  His  account  of  the  natural  history  of  cowjwx  in 
the  cow,  and  of  the  effects  of  primary  lymph  when  inocu- 
lated on  the  human  arm,  is  by  far  the  most  comprchensivo 
and  candid  that  has  everbeen  given;  without  it  wo  should 
hardly  have  understood  the  real  nature  of  cowjx)x.  Bous- 
quet, Estlin,  and  Cccly  are  the  chief  writers  who  have 
authentically  described  the  establishment  of  new  stocks  of 
coT<-pox  l)Tnph  since  Woodville's  original  report  of  1799 
There  are  numerous  other  references,  less  detaded,  to 
original  cowpox  in  the  cow,  and  to  vaccinations  therefrom, 
in  England,  on  the  Continent,  and  in  the  United  f^tates; 
some  of  these  camo  fo  light  in  the  inquiry  of  the  Epidemio- 
logical Society  in  1852.  One  of  the  best -known  cases 
of  comparatively  recent  times  is  the  Bcaugcncy  cow  of 
'18GG,  which  has  been  the  source  cf  much  of  the  calffj-mph 
of  the  Dutch,  liclgian,  and  other  vaccine  "farms."  Another 
French  case  occurred  in  the  Oirondo  in  November  lfi81, 
and  u  described  in  the  Bntldm  of  the  Academy  of  Jfedi- 
cino(p.  11,  1882).  In  Englnnd  the  editors  of  the  Vcler- 
innnrin  inserted  a  notice  in  the  number  for  August  1879, 
m.^kin;,'  a  request  to  their  readers  for  lymph  "  from  vesicles 
on  the  tcp.ts  of  cows  in  cases  of  so-called  natural  cowpox." 
Tlie  only  rinif.Tr  to  it  hitherto  has  been  an  intimalion  in 
Juno  IHMO  lliat  there  wni  a  caic  of  cowpox  at  Halatcad  in 
Eiwux,  v.hich  wai  visited  by  Cccly  and  others  and  pro- 
nounced by  the  former  to  )>o  of  the  nature  of  eczema.  In 
1876  Iho  discoso  was  found  at  a  farm  near  Reykjavik  in 
Iceland,  where  it  had  never  been  cecn  Iwforo ;  it  wa.i  of 
tbo  old  type,  pro'lucing  soro^  on  the  milkcrV  hands,  and 
causing  much  alarm  by  iif  ".ii"...ii.'-r  ,i,nr.,'   r  i 
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The  so-called  calf  lymph  is  as  remote  from  the  cow  as  C»lf 
ordinary  humanized  lymph;  it  differs  from  the  latter lr™P'>- 
merely  in  the  circumstance  that  the  calf  (on  its  shaven 
belly)  becomes  the  vaccinifer,  instead  of  the  child,  and' 
that  the  cycle  of  the  disease  is  very  much  abbreviated  or 
contracted  in  the  calf :  the  vesicles  are  distended  ^^-ith 
Ij-mph  about  the  fourth  or  fifth  day,  instead  of  the  seventh 
or  eighth,  and  are  almost  unattended  by  areolar  redness 
and  constitutional  disturbance,  the  animal  being  able  to 
support  fifty  to  a  hundred  or  mora  vesicles  without  the 
smallest  inconvenience.  On  the  child's  arm  the  vesicles 
after  calf-l)-mph  are  slower  in  development  than  in  the 
calf,  and  are  attended  by  areola,  Ac. 

Under  tho  influence  of  theory,  "  vaccine  "  lymph  has  oeen  got  Aaomi- 
frem  two  sources  that  have  absolutely  nothing  to  do  with  cowpox  ;  lous 
and,  od  Jly  enough,   the  matter  from  these  sources  has  been  so  sources 
managed  as  to  jjroduco  correct  vesicles  on  the  child's  arm.     One  of  vac- 
sourco  is  tho  grcaso  of  the  horse's  hocks  ana  the  other  is  smallpox  cine, 
itscir.  '^ 

Tho  grease  of  the  horse  was  known  to  produce  vesicles  and  sob-  Qnua 
scquont  ulcc-a  on  tho  hands  almost  indistinguishable  from  those  Of  of  tho 
accidental  cowpox.  There  was  also  the  tradition  (which  breaks  hor»«. 
down  when  tested  by  facts)  that  accidental  infection  with  the  grease 
protected  from  smallpox.  Jenner  held  that  sU  "genuine"  cowpox 
came  from  horse-grease ;  and,  after  ho  had  raisea  vaccine  vesicles 
oa  the  arms  of  children  by  matter  from  the  cow's  teats,  he  proceeded 
to  t.-y  whether  ho  could  not  raise  the  same  kind  of  vesicle  experi- 
mentally by  matter  onco  removed  from  the  horse's  bocks.  The 
experiment  succeeded,  just  as  the  accident  had  done.  The  vesicle 
(rc[>roscr.tcd  in  plate  2  of  the  Inquiry)  ulcerated,  and  tho  boy  died 
cf  what  ia  vaguely  termed  a  "fever"  ir  ono  ploco  and  a  "con- 
tn_q;Gi;3  fvvcr"  in  another.  The  same  kind  of  inconsequent  logic 
suggested  tho  experiment  of  inoculating  tho  matter  of  horscgreaso 
upon  the  skin  cf  tho  cow's  teats,  tho  object  being  to  prove  the 
icientily  cf  cowpox  with  the  grease.  That  too  surcccdcd  in  the 
hands  cf  Loy  of  Whitby,  Loy  also  inoculated  children  with  the 
same  matter,  and  raised  vesicles  on  their  arms,  which  w»re,  of  course, 
tho  samo  as  tho  accidental  vesicles  (comp;ircd  to  the  blister  raised 
by  a  burn).  Saceo  of  Milan  actually  used  the  equine  matter  on  a 
large  sc.ile,  instead  of  cowjiox  matter ;  and  De  Carro  of  Vienna 
"c.iuinatcj"  many  persons  in  that  city  with  lymph  stnt  him  by 
Sacco.  Baron  prints  a  memorandum  of  Jenner,  dated  23d  July 
1S13,  relating  to  "equino  vims  which  I  have  boeu  using  from  arm 
to  arm  for  these  two  inoDtlis  past,  without  obsen-ing  the  rmallest 
deviation  in  the  progress  and  appearance  of  the  pustules  from  those 
produced  by  vaccine,"  and  a  second  note,  dated  I7th  May  1S17,  id 
which  Jenner  file's  ho  "  look  matter  from  Jane  King  (equine  direct) 
for  tho  National  Vaccine  Establishment.  The  puitulcs  beautifully 
correct"  This  is  not  the  place  to  enter  upon  the  paihology  o(  borse- 
greaso;  and,  as  a  matter  of  fact,  cquination  has  not  been  much 
practised  on  the  whole.  According  to  Jenner's  own  data,  it  was  ao 
occasional  constitutional  disease  of  the  horse's  hocks  in  wet  seasons, 
which  was  comruuiiKablo  to  the  bands  of  men  in  the  fonii  of  laige 
whitish  vesicles,  ending  in  corroding  and  painful  open  sores  (sc« 
the  case  reported  to  liim  by  Fcwstcr.  cp.  at.,  ed.  ISOO,  p.  96X 

The  other  anomalous  source  of  "vaccine''  is  human  smallpox    Htiniaa 
Jenner  having  auccccdcd  in  pisaing  off  his  doctrine  that  cowpox  i>  wwU- 
amallpox  of  tho  cow,  it  occurred  to  some  persons  about  forty  years  poK 
after  to  prove   the   doctnne  bv  eiKjK-riment,  tho  proof  being  to 
variolate  tho  cow  on  the  udder.     Thiswaa  accompli'h'd  in  1838, 
after  much  trouble,  by  Thielo  in  Ka^an  (Russia),  who  luoculateij 
several  thousands  of  persona  with  tho  variolous  matter  "psMed 
Ihr'^Mch  th«  fv'fem  of  tho  cow."     AVithin  a  few  months  of  that 
ex  >  thing  was  attempted  by  Oeely  of  Aylc«bury, 

»i  many  failures,  m  raising  ■  largt"  varioWiu 

p  ,  !r  of  the  row,  but  on  the  mucous  membrane 

of  tiio  vulva.  1  ho  finit  experiment  with  tho  matter  of  this  pock 
was  undonigiied  ;  hia  assistant  pricked  ht«  h-ind  with  the  lancet 
which  had  juflt  l>ren  ilippwl  into  tho  '  '    '■■,  and  in  due 

course  hnd   nu   attack   cf  sunllpox.  .  r. -I   with  bit* 

experimentt  (having  meanwhile  variolT  .    h.ifir  at  five 

places  on  the  vulva),  and  in  duo  time  ao  "  tnanagttl  '  his  matter  ae 
to  produce  vesicles  on  the  human  arm  (without  gi'ncral  eruption  on 
the  tkini,  which  wen  '    '    I  Cheltenham  and  other  placce  a* 


xti:\   ivli.it  the  dairymiD  called 

> !  ril  1986).     A  (Iniilar 

nnd  7  millers  at  four 

>>haDk  to  t>«thehli- 

by  llio  evidenrc  of  Identity  in  iho 

lor.  .  I  tn  ti,e  tore*  or  vehicle t  nn  th«  milkers' 

tmn-Jiir   lai-'. .'.  aLtl   V>  ll;p   prmliiction  of  corT»ct   vn-  <i 

ciilTos  InocuUtetl   with  lymjiji  fmm  a  vealcle  on  th«  '  r 

I'r.i    n,d.  Journ..  17th  Ducoojber  1887  and  Slit  Jai ,  1 


nt   two  other  firms,    ■  ! 

"  cowpox  "  (wyt  Camorou,   7/.:ju.    / 
oiiit-rcflk  in  .Vovombcr  1^.^7,  tnvo: 
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pox. 


'    ■■  ■:  thin  till"  cowjiox  vosiclo  of  tlio  iktichI.     Hut 
lilicatUm  of  this  i.lii  >.a»  r>'sov>ol  lor  llulcoik, 
:.4t  at  Uiiglitoii.     It  ilooa  not  aiijicai  lliut  niiy 
imiicuiK   ...   1...1V  .Utailwl  account  of  r.a.U-oik'8  cxiwriuKnta  lias 
brrii  i.iilUvli.*!  •'  but  lio  thus  Humniarizc.l  tlio  n'sulu  soiiio  foily 
,  ■  l\iU  -V.iH  i;a:clle,  J.m.  'JS,  ISSO):— "  liy  cau-lul  auU 

1  >riu)oiit3  I  jiroJucoO,  by  tho  inoculation  of  llio  <ow 

,,  ,,x,  a  bouicn  Ivmiili  of  a  non-iuf.-otious  ami  liiglily 

l.roiv-i..o  >h,iractor.  My  iVuiph  liai  r.ow  Kvn  in  uso  at  Biislitoii 
for  foilv  \.jr«.  and  is  at  I'lic  |.r<-sont  time  tlio  pi iuciiwl  stock  ol 
Ivinpli  cmplovca  th«rv-.  being  that  I'jdusivclv  uscj  by  tho  imbli.- 
vacviiutors."'  At  Boston,  U.S.,  tho  same  kinil  of  Ivinph  was  i.u<.-.l 
and  put  in  u*'  in  18i2.  Put  at  Attlcboiough,  JIass.,  tho  .•vinio 
♦.xperiment  h.i  1  in  1830  led  to  Jis.istcr.  Smallpox  was  inoculated 
•n  a  cows  ud  lor.  and  tho  product  used  to  vaccinato  about  lifty 
iwrwus.  Tlic  result  was  an  cpidoinic  if  sm-illiwx,  a  [mnic,  and  tho 
ausiwnsion  of  business.'  On  the  laco  of  it  this  method  \v.i.s  simply 
rarwlating  tho  row  (on  a  mucous  mombrano  if  tho  hairless  or  shaveu 
akiii  failed  '.■'.'  '  iug  the  human  subject  with  that  ciuiously 
disguised  s:  .r.     However,  it  wa-s  thought  nccess-nry  to 

hi-id  an  on;  .i.iuiry  upon  it,  and  in  1SC5  a  commission 

of  the  Lyons  Socictv  of  Medicino  reported  that,  "  in  vaccinating 
(ccotding  to  tho  method  of  Thielc  an<f  Ccoly,  wo  arc  nicvcly  practis- 
ing the  old  iiKvubtion,  rendered  uniformly  benign,  it  may  bo,  by 
tho  ciro  taken  t  .i  inocuUte  only  the  firet  product  {I'accidciit  primiti/}, 
but  prcicrvi:!:,-  for  certain  all  its  risks  in  respect  to  contagion."' 
A  negative  result  was  come  to  by  Klein  in  1S79,  in  an  inquiry  for 
the  Local  Government  Board,  wherein  ho  had  Cody's  cooperation. 
In  1879  the  Irish  Local  Government  Board  prevented  tlio  use  of 
similar  varioloua  lymph  by  threatening  to  mosccuto  under  tho 
Act  making  tho  inocuUtion  of  smallpox  penal.  Kotwithstanding 
tli«  common  sense  of  the  case,  and  these  experimental  proofs,  tho 
official  view  taken  by  the  medical  department  in  1357,  that  Thiele, 
Cecly,  and  Badcock  had  established  tho  correctness  of  Jenncr's 
doctruio  of  varioliE  vaccin.-e,  is  still  held  very  tenaciously  by  the 
profession.  It  ii  too  simple  and  attractive  to  be  soon  given  up  ; 
tut  perliaps  tho  best  way  to  get  rid  of  it  is  to  stato  in  plain  terms 
wiiit  cowjK)!  itself  roally  is. 

Although  there  is  no  difficiUty  in  drawing  tip  a  complete 
natural  history  of-co^viiox,  thanks  to  the  laborious  and 
exact  studies  of  Ccely,  yet  the  attention  has  been  so  much 
diverted  to  side  issues  that  the  facts  to  be  stated  in  this 
section  will  come  before  most  readers  with  the  a-spcct  of 
corelty.  The  other  original  authorities  besides  Cecly  are 
Jenncr  himself,  Pearson  (who  collected  information  by 
circular  in  tho  months  following  Jenncr's  Inrfuiry),  Eous- 
quet  (1836),  Estlin  (1838),  and  Crookshank  (188S).  Tlio 
■Wiirtcmberg  inquiry,  published  by  Hcring  (Stuttgart, 
1839),  b  made  up  ©f  very  indifferently  authenticated  or 
incompleto  statements,  which  have  not  the  same  value 
as  the  rest,  and  are  at  variance  with  them  on  tho  most 
essentia!  points. 
!:i  ori-  Cow]xix  as  an  infective  disease  ari.ses  in  cow-houses  here 
f'i'lio—  and  there,  and  at  wide  intervals  of  time,  out  of  a  common 
physiological  or  constitutional  eruption  of  some  particular 
cow,  usually  a  heifer  in  her  first  milk,  very  often  in  the 
spring  sea-son  or  at  some  other  crisis  of  the  year  or  of  the 
animal's  life-history.  It  never  arises  except  in  milch,  cows ; 
it  occurs  nowhere  in  the  cow  but  on  the  teats,  or,  by  in- 
fection, on  adjoining  parts  of  the  udder.  All  the  characters 
by  which  we  know  it  distinctively  as  cowpox  arc  associated 
with  the  fact  of  milking,  or  with  tho  inevitable  traction 
on  teats  that  are  the  subject  of  an  otherwise  unimportant 
eruption.  The  primary  disorder,  as  Ceely  describes  it,  is 
an  eruption  of  a  few  piraplcs,  the  size  of  a  vetch  or  larger, 
har«l  and  solid  at  first,  but  at  length  slightly  vcsiculated  on 
the  summit.  It  is  only  rarely  that  a  series  of  events  ensues 
on  this  basb  which  constitute  cowpox  as  we  know  it ;  they 
ensue  in  some  one  animal  out  of  many  in  the  same  byre, 
and  years  may  elapse  before  the  event  happens  again.  The 
pimples  on  the  teats  are  made  to  bleed  by  what  Ccely  calls 
"the  merciless  manipulations  of  the  milkers";  the. blood 
forms  crusts,  which  are  dislodged  every  six  hours;  and 
indurated  ulcers  form  on  tho  sites  of  the  original  pimplci. 

»  So?  IlodgOTD,  r.nt.  ilul.  Journ.,  26th  Novcnilci:  1381 

*  BoU.  ileJ.  ami  ijurg.  Journ, ^  18f0,  p.  77. 

•  Vaccine  ct  Vari'Jc,  Paria,  1865.  p.  101. 


The  proco.-is  being  thti.i  made  inveterate  owing  to  tno  in-  It*  m 
cc:^!aut  lutorferLuce  id  tho  milker's  hands,  it  becomes  com-  'ee'iva 
niunicablo  to  tho  other  cow.'^.     Tho  milkers  can   Ubi^lly  [j'^'* 
|)oint  out  some  one  cow  in  which  tlic  disease  began ;  and 
it  sproads  sluwly  through'  a  byre,  taking  sometimes  as  long 
as  tlirec  months  to  go  the  round  of  all  tho  animals.     An 
animal  already  infected  at  one  or  more  places  on  its  tents 
may  booonio  infected  at  other  places  on  tho  teats  and  body 
of  tho  UiUler,  cither  by  tho  traction  of  milking  or  by  tho 
contact  of  parts  when  tho  cow  is  lying  down. 

Tl:o    ulcers   heal    sometimes   slowly,   sometimes   moro 
quickly  ;  they  may  h^al  under  crusts,  or  as  open  sores ; 
induration  ind  rounding  of  the  edges  aro  distinctive,  along 
with  much  thickening  of  tho  base.     The  scars  are  also  in- 
durated, rounded  and  elevated  at  tho  edges,  and  smooth 
or  puckered  on  the  surface ;  they  are  often  as  large  as  a 
walnut.     It  Ls  not  easy  to  see  a  vesicular  stage  of  the 
disease  even  in  tho  cows  infected  from  the  initial  spontane- 
ous case ;  and  Ceely  had  for  tho  most  part  to  bo  content 
with  tho  coagulated  matter  of  crusts  to  vaccinate  with. 
Tho  process  is,  in  fact,  bound  up  from  first  to  last  in  tho 
most  intimate  and  essential  manner  with  the  operation  of 
milkir.g.     Cowpox  "  undisturbed  by  tho  milker's  hands  " 
has  no  existence  in  the  originating  cow ;  it  is  the  persistent 
irritation  tJiat  makes  it  a  pox.     It  is  communicable,  also, 
to  the  hands  of  the  milkers  themselves,  and  by  their  filthy 
hands  to  their  faces.     Jenner  mentions  a  good  many  such 
cases ;  Pearson  has  collected  several ;  and  Ceely  gives  three 
in  very  full  detail.    As  in  tho  inoculated  venereal  pox,  the  Progresi 
infection  proceeds  for  a  time  under  the  skin,  making  a  °? ''"' 
bluish-whilo  vesicle;  it  eats  away  the  tissues  round  tho  ^^^'' 
margin,  where  tho  fluid  makes  tho  skin  bulge  out  into 
the  characteristic  tumid  ring.     After  the  fourteenth  day 
tho  vesicle  will  have  become  an  eschar,  the  average  size  of 
a  sixpenny  piece,  which  comes  away  and  leaves  a  sore. 
Tho  open  sore  is  a  regular  part  of  the  infection  in  the 
milker's  hand.      Various  regions  of  tho  face  got  infected 
by  contact  from  tho  hands :  Jenner  -mentions  the  case  of 
"a  poor  girl  who  produced  an  ulceration  on  her  lip  by 
frequently  holding  her  finger  to  her  mouth  to  cool  the 
raging  of  a  cowpox  sore  by  blowing  upon  it";  another  of 
Jenncr's  cases  had  the  soro  on  the  wing  of  tho  nose  ;  one 
of  Ccely's  cases  had  an  titcir  on  the  templo  three-quarters 
of  an  inch  long ;  in  a  case  observed  by  Crookshank  thero 
was  a  very  largo  vesicle  and  subsequent  soro  over  tho  left     ■ 
check-bone.     Tho  local  infection  is  accomp?^uicd  by  con- 
stitutional disturbance,  more  or  loss  severe,  including  head- 
ache, pains  in  tho  loins,  vomiting,  and  som-otimes  delirium. 
The  a.xillary  glands  become   painful;  usually  about  tho 
fourth  day,  and  remain  hard  for  some  time.     Eruptions 
occurred,  but  there  is  very  little  said  about  them. 

As  might  have  been  expected,  the  effects  of  experimental  lluman- 
infection  with  cowpox  matter  were  the  same  as  tho  ac-""''^"*' 
cidental.     They  arc  spoken  of  as  the  effects  of  "  primary  '"''• 
lymph,"  that  is  to  say,  lymph  direct  from  the  cow's  teats 
or  from  tho  milkcr'a  soro  liand,  or  in  the  earlier  removes 
from  these  sources.     Jenncr's  experience  of  primary  lymph 
was  very  much  the  same  as  Bou.?quet'3,  Estlin's,  and  Ceely 's 
forty  years  later.     Woodville's,  on  the  other  hand,  was 
exceptionally  reo.'ssuring  ;■■  had  it  not  been  so,  it  is  not  likely 
that  cowpoxing  on  the  largo  i;cale  would  ever  have  survived 
tho  initial  discouragements  entailed  by  tho  use  of  primary 
lymph.     The  process  on  the  child's  arm  v/as  on  the  whole 
tho  tame  as  on  the  milker's  hand,  allo-.viiig  for  the  more 
deliberate  mode  of  inoculation  and  for  dili'LTcnt  texture  of 
tlie  skin.     The  vesicle  grew  to  a  great  size  up  to  the  four- 

*  Tut  Addiajtoo  (On  ilu:  Inoculation  of  the  Cowpox,  BirriiiiiL'ham, 
ICOl),  who  f;ot  his  lymph  from  V.'ooaville.  v/ao  not  cqur.l!y  icrtuoote  : 
of  cloven  coccs  at  the  Icjisamj  cf  his  ccrica  five  ended  in  ulceration , 
"fter  that  tho  caeca  all  ended  in  a  "  dry  cca'j. " 
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teenth  day,  and  often  became  an  ulcer,  either  excavated 
under  the'crust  or  absolutely  open.  Estlin  did  not  entirely 
get  fid  of  ulceration  until  after  the  twenty-ninth  remove 
from  the  cow.  The  constitutional  disturbance  vras  often 
severe  in  infants :  axillary  tenderness  and  swelling  were 
somewhat  constant,  and  eruptions  were  especially  frequent 
about  the  second  to  the  fourth  week,  including  maonJar 
roseola,  lichen,  and  pemphigoid  bullae.  At  each  successive 
remove  from  the  cow  the  cycle  of  the  process  became  more 
contracted,  and  the  constitutional  disturbance,  cseteris  pari- 
hut,  became  less.  Bousquet  gives  a  plate  which  shows  by 
parallel  series  of  figures  the  differences  between  the  vesicles 
of  the  old  lymph  (Woodville's,  nearly  forty  years  old)  and 
the  lymph  from  the  Passy  cow.  The  new  lymph  induced 
a  process  more  protracted  at  every  stage  :  the  vesicle  con- 
tinued to  enlarge  at  the  periphery  for  several  days  after 
the  common  vaccine  vesicle  of  the  period  would  have 
ceased  to  extend.  It  was  not  at  its  maximum  until  about 
the  end  of  the  second  week,  and  it  then  became  an  eschar 
and  a  sore.  Bousquet  confesses  that  he  first  understood 
"les  frayeurs  de  Jenner"  when  he  saw  the  ulcerative  and 
other  effects  of  primary  lymph.  After  a  certain  number 
of  removes  from  the  cow  the  cycle  became  so  contracted 
that  the  vesicle  was  full  at  the  eighth  or  ninth  day ;  the 
abbreviation  of  its  life-history  enabled  it  to  heal  without 
ulcerating.  It  thus  becomes  the  ordinary  vaccine  vesicle 
as  we  know  it,  which  heals  under  a  scab,  and  leaves  the 
peculiar  punctated  scar  of  subcrustaceous  repair.  The 
abbreviation  or  mitigation  u  effected  by  taking  lymph 
from  each  successive  vaccinifer  at  as  early  a  period  as  it 
can  be  got,  until  the  golden  mean  of  safe  vaccination, 
namely,  maturity  at  the  eighth  day,  is  reached.  That 
corresponds  to  Jenncr's  rule  of  taking  the  matter  for  vacci- 
nation before  the  areola  appears ;  if  the  vesicle  be  emptied 
after  that  period,  the  lymph  from  it  is  apt  to  cause  ulcera- 
tion, or,  as  Cecly  puts  it,  we  have  "all  the  inconveniences 
of  primary  lymph."  It  is  thus  clear  that  humanized  cow- 
pox  might  be  easily  cultivated  back  to  its  original  type ; 
and,  as  a  matter  of  fact,  it  has  sometimes  been  so  culti- 
vated back  by  misadventure,  with  serious  consequences  to 
the  vaccinated. 
Ri<k«  of  The  risks  of  vaccination  may  be  aiviaed  into  the  risks 
Tscciam-  inherent  in  the  cowpox  infection  and  the  risks  contingent 
'""•  to  the  puncture  of  the  skin.  Of  the  latter  nothing  special 
requires  to  be  said  :  the  former  will  be  discussed  under 
the  five  heads  of  (1)  crj-sipelas,  (2)  jaundice,  (3)  skin 
eruptions,  (4)  vaccinal  ulcers,  and  (5)  £>called  vaccinal 
syphilis. 
r.r7ilp«-  '  (1)  A  alight  dc^««  of  cryripclm  wa»  recopnizol  liy  Jonncr  him- 
Ui.  scir,  and  even  postulated  by  liim,  u  p.irt  of  the  natural  hiatcry  of 

cov|>ox  in  HMD  ;'  ind  it  i*  so  r«cogni2ed  by  the  more  uubia.wd 
writTii  of  rftr«nt  dftl«.*  Thr  usual  time  for  it  corrcAponda  to  tho 
«pl  '  •'  '    '  ■  :lilh  or  ninth  diy),  that  cflloroaocnco 

»ri!  Uy  a  «!inlit  ery5il>cl.«.     It  may  atart, 

uv  v^r.itch  in  tho  akin,  after  a  day  or 
il>*t  l.jiiu  of  it  (tho  "early  tryaipiUs"  of  German 
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no  means  of  knomng  whether  the  same  has  been  the  case  among 
the  population  at  large.  In  Table  I.  the  column  of  deaths  from 
erysipelas  in  general,  among  infants  of  the  first  year  in  Englaml 
and  Wales,  is  given  side  by  side  with  the  column  of  deaths  from. 
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crj'sipclas  after  vaccination.  Tho  post-vaccinal  inflammation  some- 
times takes  the  form  of  phlegmon  ;  but  there  is  no  separate  entry 
for  that  as  a  special  sequel  of  vaccination.  Many  of  the  alleged 
deaths  from  erj-sipclas  after  vaccination  have  been  the  subject  of 
coroncr'a  inquests  ;  tho  verdict  is  often  an  open  one.  and  even  such 
cases  as  those  near  Gainsborough  iu  1876  and  at  Norwich  in  1SS2 
were  found  to  have  been  returned  (all  but  one)  by  the  certifying 
medical  practitioners  as  due  to  er^'sipelas  merely.  It  may  bo 
assumed  that  "aft^T  vaccination"  is  not  certiUcd  unless  tho  cas« 
has  left  no  doubt  in  tho  minds  of  tho  jury  or  of  tho  certifying 
medical  attendant.  Tho  increase  in  tho  first  column  from  0  in 
1S55  to  32  in  1880  is  probably  in  appearance  only,  and  due  to  muro 
correct  diagnosis. 

(2)  It  is  only  vithin  tho  last  feiv  years  that  jaundice  has  been  Jaundice, 
recognized  as  a  post-vaccinal  eOoct ;  and  at  present  thero  is  only 

one  accepted  instance  of  it  on  tho  large  scale.  This  was  tho  epi- 
demic among  re-vaccinated  adults  in  a  largo  shipyard  at  Bremen 
from  October  1883  to  April  1881.  Owing  to  an  alarm  of  smallpox, 
1289  workmen  were  re-vaccinated  between  tho  13lh  August  and 
1st  September  with  tho  same  humanized  lymph  preserved  in 
glycerin  ;  of  theso  191  had  jauudice  at  various  intervals  down  to 
the  month  of  April  following.  Circumstantial  evidence  (a^emcnt 
and  difference)  clearly  traced  tho  epidemic  to  tho  vaccination.'  In 
future  an  outlook  will  be  kept  for  this  effect  of  vaccination  ;  at 
present  it  has  no  intelligible  theory.  It  may  be  noted  that  tho 
lymph  which  caused  tho  Bremen  epiuemic  was  mixed  with  glycerin. 

(3)  Tho  eruptions  that  follow  vaccination  are  proper  to  cowpox  Skin 
infection.  Although  httio  is  said  about  them  lu  the  accidental  cruiv 
infection  of  milkers,  they  were  very  common  iu  the  practice  ofUo&s. 
Estlin,  Ceely,  and  othcis  with  primary  lymph.     The  eruption  is 

a  kind  of  exanthcm.  or  "secondary"  of  tiio  local  infection,  and 
does  not  ordinarily  appear  lieforo  tho  second  week.  One  of  its  com- 
monest forms  is  a  patchy  rose-rash,  or  macular  roseola,  not  cosily 
distinguishable  from  tho  macular  roseola  of  syphilis.*  Another 
form  IS  lichen  or  dry  rwipulcs,  apt  to  scale  ;  it  may  also  occur  aa  A 
vesicular  eruption,  and  in  the  form  of  pemphigoid  biiilT  or  blebs. 
In  one  of  Coely's  cases  tho  eruption  extended  to  tho  wholo  mucous 
membrane  of  tho  mouth  aud  throat  A  peculiarity  of  the  eianthem 
is  that  it  mav  come  and  go  several  limes  before  i*  '"  "  ':  ap- 
pears ;  and,  like  other  akin  eruptions,  a|>ecific  or  -  it 
may  become  inveterate.  Tlie  widespread  belief  tl.  ;  tho 
eczema  of  childhood  dates  from  vaccination  is  not  by  ahv  means 
to  Ik>  dismisiied  aa  a  mere  fancy.  The  akin-disorders  iu«t  followed 
varcinr.tion  in  tlo  lin.lyeara  of  tho  pm  •  ■  -  '-  '  -  '  '  ■• 'Mr.-h 
and  others  to  be  new  in  type.  At  pi  n. 
especially  on  the  scalp,  is  »omctini"<  ■■  no 
form  of  tho  crusts,  and  by  scan  r 
(41  Ulcoration  of  the  vaccine  ■ 
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struction  of  tissue  in  cither  case  may  bo  very  extensive,  goinp 'Mown 

to  ihe  bono"  and  having  w  much  as  an  inch  or  more  of  super- 

Einl  an-5.     Hc.nling  is  friH|uently  an  affair  of  wi-eks,  and  may  bo 

t'.  treatment.    There  are  no  statistics  of  this  soiucl 

it   the   frvH^uency  or  infreiiucncy   of  it  may  Ih> 

1 :^atioa  with  any  intelligent  clicmist  whoso  shop  is 

resorted  to  by  the  jtoor,  or  with  a  mcdicnl  pra<*titioner  of  avorago 

expcrtettL'e. 

TAcciiuU      i5)  It  111-  ■  ed  by  many  expt^riraent-s   undesigned  or 

•fphi]i>.  otherwise.  :  '.  and  1S39\  Vienna  tlS54>,  and  elsowhero. 

that  an  in:  I  Mgi'nital  syphilis  develops  correct  vaccinal 

TcaicJes,  provided  its  skin  bo  clear  of  eruption  and  the  lymph  have 

been  tai^en  at  the  usual  time  ;  also  that  the  lymph  taken  from  the 

les  of  a  syphilitic  child  produces  correct  vesicles  in  its 

OS  not  proiluco  syphilis  in  the  vaccinated  child.     The 

Mint  is,  m  fact,  irrelevant  to  the  course  of  cowpox  in- 

fivtiou.      So  far  as  oxi^riment  and  casual  cx{)orienco  can  provo 

anything,  that  has  been  provwl  ;  the  recent  attempt  to  disprove 

it  by  an  officer  of  the  Local  Government  IJoan.1  {lifport  for  18S2, 

p.  46)  is  vitiati-J  by  fallacies,  and  has  no  value  against  the  over- 

'  whelming  testimony  collected  thirty  or  forty  years  ago.     ^Vhat, 

then,  is  the  meaning  of  the  numerous  outbreaks  of  syphilis  in 

groups  of  children  or  adults  vaccinated  or  rc-vacciuated  with  lyntuh 

from  one  source  I 

A  careful  examination  of  these  cases  shows  that  syphilis  at  the 
source  of  the  vaccine  matter  was  in  all  coses  an  aftcrtnought,  tliAt 
in  most  of  the  coses  there  was  no  evidence  for  it,  and  that  in  the 
remaining  cases  the  evidence  was  so  far-fetched  as  to  be  unlikely 
(apart  from  the  known  a  ;>ri"ori  improbability),  or  tliat  the  traces 
of  constitutional  infection  found  in  the  vaccinifer  were  subsequent 
to  vaccination,  and  therefore  capable  of  being  explained  as  an  effect 
concurrent  with  the  more  obvious  symptoms  in  those  vaccinated 
therefrom.  The  effects,  however,  were  very  much  tl:e  same  as  in 
the  venereal  pox.  The  vaccine  vesicle  either  became  an  indurated  or 
phagedenic  sore,  as  described  In  the  foregoing  section  on  vaccinal' 
ulcers,  or  the  scar  opened  into  an  indurated  sore  after  the  usual  sub- 
cmstaceous  healing  was  complete,  or  became  indurated  without 
opening.  Thi  axillary  and  cervical  glands  wcro  often  indurated.  In 
most  of  the  epidemics  thcro  were  a  certain  number  of  cases  in  which 
the  effects  were  purely  local,  or  confined  to  one  only  of  the  scats  of 
puncture  ;  if  these  had  not  occurred  along  with  others  in  a  group, 
tliey  would  have  been  counted  as  ordinary  vaccinal  ulcers.  But 
there  were  often  secondary  symptoms  as  well,  including  the  roseolnr. 
liohenous,  or  (rarely)  pemphigoid  eruption,  and  not  unfrcquently 
condvlomata  eirca  anum  et  genitalia.  In  some  epidemics  (but  not 
in  all)  there  were,  Jn  a  small  minority  of  tho  cases,  mucous  patches 
on  the  tonsils,  tongue,  or  lips,  tending  to  ulcerato  ;  and  in  some 
of  the  Italian  outbreaks  the  infection  spread  among  the  mothers 
and  other  members  of  the  households  in  tho  form  of  speciflc  sores 
of  tho  nipples,  with  or  without  constitutional  S}'mpton39.*  Affections 
of  the  bones  and  ■viscera  do  not  seem  to  have  followed  ;  fatalities 
were  not  very  common. 

It  will  be  liarS  to  persuade  medical  authorities  that  these  second- 
ary effects  arc  not  tho  result  exclusively  of  the  venereal  pox.  The 
evidence,  however,  does  not  allow  us  to  assume  any  other  specific 
infection  than  tliat  of  cowpox,  which,  as  we  know,  has  its  proper 
secondary  cxanthem  in  the  form  of  macular  roseola,  lichen,  or 
]K.mphigus  ;  the  eruption  has  even  been  known  to  affect  tho  moutli 
and  throat.  The  evidence  from  cjiidemics  of  vaccinal  soro  arms 
t^■achc8  us  that  condylomata,  mucous  patches  of  the  tonsils,  tongue, 
and  lips,  and  even  iritis,  arc  also  possible,  although  far  from  in- 
1  triable,  among  the  ''secondaries'  of  tho  primary  vaccinal  ulcer. 
Tlie  most  general  fact  that  comes  out  in  these  epidemics  is  that  the 
l>*mph  was  taken  late  from  tho  vaccinifer,  or  that  the  vesicles  of 
the  vaccinifer  were  drained  dry  to  vaccinate  a  large  number,  or 
that  the  same  vaccinifer  was  used  for  arm-to-ann  inoculation  on 
two  succ^iiiivo  days.  It  is  not  difficult  to  see  hov.*,  in  those  cii'- 
ctimstances,  the  abbreviated  cycle  of  humanized  cowpox  may  bo 
departed  from  and  the  native  or  untamed  characters  of  cowpox 
infection  reverted  to.  Cowpox,  indeed,  is  parallel  with  tho  venereal 
I-ox,  both  in  the  circumstances  of  ita  becoming  an  infective  ulcera- 
tion (indurated  or  suppurating)  and  in  its  secondary  or  constitu- 
tionril  manifestations  as  an  infection  in  man.  But  tho  "bad" 
lymph  has  hr^rrl'iv  ever  been  used  beyond  tho  second  remove ;  and 
there  the  i>aralJel  fails. 

The  following  is  a  list  of  the  so-called  syphilitic  epidemics  after 
va/rimti-^n,  including  those  that  have  been  considered  spurioiii?. 
1  .  were  either  anomalous  in  type  from  the  point  of  view 

'  infection  or  had  do  obvious  causal  connexion  with 


Cdine.  1814  (m«  ViennoU.  In  Syph,  VacdnaJr.  p.  Kn.  Cremona,  1821  <ac« 
P'i^\],  "Vr'l.t  .^^  TUr;  rf ."  ir.  ^jph.  Voce.).  Grumcllo.  1841  (ibW.)-  Cotknr. 
^  •     18iO.  No.  H  :  abstract  inSchmid'.':  Jahrh.. 

''Uln  (the  Hubnr r  raw),  lSi2(Int<ll>(lf>i:^-f- 
'      ■  '  )■    Lupara  (Itnlian  prov.  JIoliw),  lt>W  (lee 

l/'Pi  .1.  •-<.  ra.t.  ir-i^-u  T.r.r  rrnn.  n:>S-:t7  tOat<r.  ZeiUchr.  /iir  pntlt.  llflHi.. 
ImiJ:  Bohn.  Uk.  e'l..  p  S22),  riivalu  fFiedmonO.  i86l  rpacchlottl.  Stdllde 
Troa'mttMt  ixr  J/ez2o  dtitfi  v'acunnz^t/ut  i.i  AiiVtifa  pntio  .4coui,  luno.  iS***J' 


T:rr«  cle"  Btui  nenr  IkT.r»mo.  1SG2  (s<s>  tloj^fliil,  Xo:.  n/.).  Unltct!  Statin  (tniopa 
on  bglh  sldrs  in  the  Civil  Wiir\  18(>l-66  (Jones,  C(rvi/<ir  //.,  Lo\nti<\^>(\  Axn.t 
!>/  Utnltli,  Itaton  R.uii;<',  16S4).  ArKonta  near  Kcniira,  lSiJ6(tinmbtfi'nii,  hi  Co:. 
i(<-s  U'-piUiux,  1S70,  p.  AOIX  Morbifmn  (noiglibuailiotHi  of  Vanius  ami  Aiirny), 
ISOfl  (l>i>i«iil,  hull,  lie  fAetitl.  d«  M^it.,  xxxH.,  lS0G-ti7,  p.  201  ;  no^lclio,  tbut. 
l».  10)3).  CVtnlaillnc  (Lot),  ISGC  {ItuU.  dt  lAmd.  de  Mfd.,  28th  Fcbnmry  ISiiT). 
SrhKinitJ  (StyrU),  lS70(Kochfvar,  AUgtm.  Wiener  Med.  JStij.,  1S70,  Xos.  21  and 
'J4  ;  BtMtnict  in  Arcfi.  /ur  DrrKiatohtgie  und  Sm-h.,  1S70).  London  (two  scijca), 
11*71  (Uutchinson,  Me<l.  Chir.  'fntns.,  liv.,  1S71).  Switzerland,  187S  (BulL  deUi- 
Soc.de  la  Sms»  liomandt),  Alpicra.  \'&^-^\{Jo\trn.dUygii:n€,  25th  Atit-iist  1S81), 
Lvck  {VasI  PruMia),  Juno  1878  (Pincus,  Vitrttljhschr.  f.  gericht.  Med.,  1879,  p. 
lyj).     Aspriorcs  (Aveyron),  March  1S85(P.  Brouardel,  Bapport,  Paris,  18S0). 

Attention  was  drawn  to  theso  cases  because  they  occurred  in 
grou^is  varying  in  number  from  10  to  100  or  juore,  whidi  mado 
considerable  stir,  especially  in  country  districts.  It  is  unlikely 
tliat  all  cases  have  been  reported.  In  tlio  third  Report  of  the  clinical 
hospital  of  Manchester,  Whitehead  states  tho  results  of  his  imiutiios 
on  j»ost-vacoinal  illness  in  children.  Setting  aside  most  of  tho  casc3 
of  illness  vaguely  alleged  by  tho  mothers  to  have  been  tho  con- 
sequence of  vaccination,  he  admits  as  truly  post- vaccinal  34  cases  of 
syphilis  or  pyudo-syphilis  ;  of  thc.<;o  ho  enumerates  only  14  in  his 
table  of  63  cases  of  children's  syj.hilis  of  all  kinds,  the  other  20  cases 
being  omitted,  it  woultl  ai>pear,  not  because  there  was  any  doubt  of 
tiieir  being  post-vaccinal,  but  because  they  were  not  of  the  perfect 
tyi>o  of  infantine  syphilis.  Such  was  the  experience  of  a  conipLtent, 
observer  at  a  single  hospital  during  a  period  of  20  months.  White- 
head's Import  was  published  in  3859  ;  but,  when  Hutchinson  puh- 
iislied  his  first  scries  of  London  cases  in  1871,  tho  subject  was  con 
sidered  to  bo  quite  new.  Here  again  it  was  the  concurrence  c 
some  ten  cases  in  a  group  that  helped  the  reluctant  assent  of  th 
profession.  The  fii-st  group  of  London  cases  had  hardly  begun  to 
1)0  talked  of  when  one  of  Hutchinson's  colleagues  was  led  by  two 
ca.=es  of  skin'diseasc  at  a  hospital  to  follow  up  the  traces  of  another 
group,  the  very  existence  of  which  was  unsuspected  by  tho  public 
vaccinator  or  general  practitioners  in  whoso  district  the  eleven 
patients  with  vaccinal  ulcers  and  occasional  secondaries  resided. 

In  tho  registiar -general's  tables  of  mortality  for  England  and 
Wales  about  one-half  of  the  deaths  from  "cowt,)OX  and  other  effects 
of  vaccination,"  or  nearly  thirty  per  annum,  may  be  put  down  to 
effects  of  vaccination  other  than  erysipelas  ;  but  there  is  nothing 
to  show  that  these  were  fatal  cases  of  vaccinal  ulcers  with  constitu- 
tional symptoms  or  marasmus.  On  the  other  hand,  the  tabic  of 
deaths  from  syphilis  sliows  an  euorraous  and  steady  increase  in  tho 
number  of  dciitbs  of  infants  under  tho  age  of  one.  In  the  first  year 
cf  compulsory  vaccination  (1854)  tho  deaths  suddenly  increased  by 
cnc-half.  and  the  increase  has  gone  on  steadily  since  then  (seo  Tablo 
II.)     Tho  interpretation  of  tho   fact  is  by  no  moans  easy  or  fref 

Infantine  Death- Rate  from  Syphilis  {England  and  Wales). 
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from  fallacies.  There  are  doubtless  other  and  better  rea.sons  for  tlio 
increase  besides  vaccination  ;  .tnd  it  is  si^ificant  that  tlio  tables 
for  Scotland  show  the  ntorlality  to  bo  chieily  in  tho  first  tlueo 
months  of  life,  wliercas  tho  statutory  limit  for  vaccination  fri  that 
coi;ntry  is  sis  months. 

In  tlio  polemical  writings  of  anti-vaccinists,  such  disecscs  Other 
as  scrofula,  tubercle,  hoopin^-couf'li,  diarrha-a,  and  other  alleged 
common  causes  of  infantine  mortality  are  alleKcd  to  have 

,  .         ,  .        .  ,-,7  .       ,v    ,  vaccina- 

increascd  owing  to  vaccination.      There  is   little  or  no  (ion. 

reason,  in  theory  or  in  experience,  to  suspect  that  tuber- 
culous or  scrofulous  infection  13  ever  coiiununicatcd  by 
v:iccino  lymoli.  As  regards  tho  above  and  oth<;r  infantine 
maladies,  vaccination  may  prcdi.sposo  tho  child  to  fall  into 
them,  in  so  far  as  it  produces,  or  ought  in  theory  to  jiro- 
diicc,  a  considerable  con.stitutionnl  disturbance  and  jiro 
suniably  a  loss,  for  a  brief  period,  of  thi  natural  power  t') 


*  The  rro}jortioii  assicned  to  the  first  year  ot  li/c  is  calculated  frofu 
iho  ^uecini'*n  ta'jle  for  1852  (females  only)  and  from  tiie  taMe?f  of 
1  London  uiorcality. 
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resist  the  various  noxious  influences  by  which  the  age  of 
infancy,  especially  among  the  i)oor,  is  beset. 

The  value  of  cowjwx  is  a  protection  against  smallpox  may  now  be 
judged  of  ajjart  from  the  lauciful  doctrine  of  variols  raccinae  by 
which  it  was  originally  lecommended.  It  has  been  put  to  a  test 
eitendin"  over  eighty  years  ;  and  in  some  circumstances  it  has 
been  possible  to  ai»i>ly  the  logical  mcthwls  of  agreement  and  differ- 
ence «ith  a  good  deal  of  cogency.  The  besetting  fallacy  of  all 
vacciuation  logic  is  that  of  poU  hoe  ergo  propter  hoe  ;  and  the  only 
way  to  escape  it  is  to  hold  intelligent  views  of  tiie  history,  the 
natural  history,  and  the  epidemiology  of  smallpox.  This  will  ne- 
cessitate a  brief  excursus. 
3m3i)-  Smalliox,  which  is  really  a  tropical  skin  disease  of  the  nature  of 

fot  lichen  turned  pustular,  or  of  ectliyma,  must  be  judged  according 

to  what  we  know  of  foreign  pestilences  in  general.  Perhaps  we  are 
safest  to  take  a  line  through  the  beha.-iour  of  the  plague.  Plague 
in  western  Europe  had  the  start  of  smallpox  by  a  good  many  years, 
if  we  swak  only  of  prevalence  on  the  large  scale.  "Throughout 
the  IStn  century,"  says  Hirsch,  "the  plague  was  a  permanent  form 
of  disease  on  the  continent  of  Euroi)C.  .  .  .  During  the  first  two- 
thirds  ofthe  17th  century  we  still  meet  with  it  over  an  equally 
wide  area  and  equally  often.  But  in  the  last  thirty  years  of  that 
century  the  plague  was  observed  to  be  retreating  gradually  from  the 
soil  of  Europe."  It  was  not  only  in  London  after  the  fire  of  1660 
but  also  in  Denmark  and  Sweden,  in  Italy,  in  Holland  and  Belgium, 
in  Switzerland,  in  France,  in  western  Germany,  and  in  Spain  that 
the  years  1660-1680  saw  the  last  of  plagiie  ;  it  lingered  only  in  the 
Levant,  in  Poland,  and  in  other  parts  of  north-eastern  Europe, 
Mnth  occasional  epidemic  visits,  such  as  those  of  Messyia  and  Jlar- 
seilles.  Now  it  has  left  the  Levant  and  Ejyi>t,  has  abandoned  even 
ilesopotamia  and  Arabia,  and  retreated  to  a  few  |ioor  ullages  on 
the  Perso-Armenian  frontier.  Or,  take  the  example  of  leprosy, 
V  hich  owed  its  existence  rather  to  the  mrlcspread  or  national  con- 
currence of  the  same  causes  in  various  countries  than  to  the  travel- 
ling of  an  infection  :  Italy  had  it  first  and  lost  it  first,  and  nearly 
everv  other  country  in  Europe  saw  its  rise,  its  general  prevalence, 
its  decline,  and  its  extinction,  the  northern  countries  keeping  it 
longest.  Again,  typhus  fever  was  a  standing  disease  so  long  as 
Europe  was  tne  theatre  of  protracted  wars  and  all  their  consequences ; 
but,  nke  other  infections,  typhus  gradually  declined  and  has  almost 
disap[>eared  since  the  conditions  on  which  it  depended  ceased. 

Leaving  these  parallels  and  coming  to  the  facts  of  smallpox  itself, 
it  rose  to  prominence  in  western  Eurojio  in  the  16th  century,  and 
in  England  in  the  17th.'  From  the  early  part  of  the  18th  century 
n  remission  was  noted  ;  but  the  latter  half  of  that  ccnturj-  saw  a 
considerable  extension  of  the  area  of  the  disease,  for  which  the 
practice  of  inoculation  has  been  blamed.  It  is  a  mistake  to  suppose 
that  smallpox  has  shown  a  tendency  towards  a  universal  infection  ; 
for  all  its  chances  it  has  kept  within  moderate  limit*  of  age  and 
)dace,and  extended  only  by  repealed  provocation.  Thus,  Hirsch  says 
ofthe  western  hemisphere,  "A  still  more  terrible  source  for  America 
was  the  importation  of  Negro  slaves,  so  much  so  th.it  in  after  years, 
(wrticulmly  in  South  America  and  the  West  Indies,  not  only  the 
first  appearances  of  smallpox,  but  every  fresh  outbreak  of  it,  could 
b  ■  traced  to  imporUtion  from  Africa," — the  African  continent  being 
then,  «  now  and  always,  one  of  its  principal  nati>-e  scats.  In 
Europe  it  h«  boen  rieculiarly  a  disease  of  infancy  and  of  the  most 
crowdcl  part*  of  cities.  It  has  had  victims  among  the  upper 
c!«»«s,  just  as  cholera  has  had  ;  but,  like  that  disease,  its  habitat 
is  amon-  th'  Towded  poor ;  and  it  would  have  touched  the  well- 
to  !  in  former  times  if  there  had  always  lieen  spacious 
w   ■                      '1  in  cities  or  the  mwjem  "pas,sion  for  clean  linen," 

pt.i  .  ....    L.jiis,    and    fresh   air.      Tenement    houses   and    ill- 

vtntilated  courts  or  alleys  have  been  the  natural  harbourajp!  of 
■maI1f>"T  ;  in  projwrtion  tss  th'-^e  have  lieen  demolished  the  disease 
hi-  '        "  lihcd  in  its  area.     It  is  fallacious 

to  •  .tio  of  the  whole  poj.-ilation  ;  for 

nj.  :       ..,  .  .    ,iih  another,  wo  have  to  take  into 

account,  not  1-.  per  million  living,  but  the  death-rate 

I»«r  mi!!i'>n  •*!''  '  the  r>1<1-wor1d  rnndilions.     From  the 
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considerable  ;  in  particular  it  hardly  touched  the  poor.  Thus,  at 
t\  e  time  of  the  Xorwich  epidemic  of  1819^  it  was  estimated  (by 
Cross)  that  only  one-fourth  of  the  inhabitants  were  vaccinated,  and 
these  almost  exclnsirely  the  well-to-do.  At  the  same  time  the 
Practice  of  inoculating  smallpox,  which  was  with  good  reason 
blamed  for  keeping  the  contagion  generally  diffused  and  active 
among  the  n  on -inoculated,  began  to  be  discontinued  and  soon 
ceased  altogether.  Undoubtedly  there  was  a  marked  decline  in 
smaUy>ox  during  the  first  fifteen  years  of  the  century,  but  the  as- 
sociated circumstances  are  as  complex  as  the  fact  itself  is  simple. 
We  have  to  bear  in  mind  the  old  law  of  periodic  exacerbation  and 
dormancy,  the  cessation  of  a  practice  (inoculation)  which  almost 
certainly  interfered  with  the  natural  tendency  of  smallpox  as  a 
foreign  pc-<!tilcnco  to  die  out,  and  the  unusual  prevalence  of  typhus 
fever  (ou  the  Continent),  and  other  displacing  or  substitutive  factors 
in  the  death-rate.  To  what  extent  vaccination  was  a  factor  will 
have  to  be  decided  by  the  experience  of  a  period  when  the  practice 
was  much  more  generally  in  vogue.  For  that  purpose  we  may 
here  restrict  the  inquir}'  to  England  and  V/ales,  premising  that  the 
experience  of  otlier  European  countries  where  vaccination  has  been 
equally  practised 'is  npt  ditferent. 

The  following  table  (III.)  begins  with  the  year  1847  ;  the  re- 
gistration reports  go  back  to  1838,  but  there  is  a  break  in  the  tables 
for  five  years  near  the  beginning. 

Deaths  from  Smallpox  from  1847  to  1S8J^  with  the  numbers  among 
Children  under  five. 
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In  the  first  years  of  the  table  the  deaths  from  smallpox  of  children 
under  five  were  to  those  of  all  other  ages  in  the  ratio  of  3  to  1  or  of 
5  to  2  (at  Norwich  in  1819  there  woje  530  deaths,  of  which  half 
were  in  infants  under  two,  and  all  the  rest  save  ten  were  in  children 
under  ten  years) ;  the  disproportion  lessened  p-adually,  until  alwut 
1S61  it  was  nearly  4  to  3  ;  in  ISro  the  proportion  »a5  nearly  equal ; 
and  from  that  time  onward  the  pre)iouderance  leaves  the  age  of 
infancy  and  childhood,  so  that  in  1SS4  the  deaths  under  five  were 
three  times  fewer  than  those  at  all  other  ages.  The  great  cpiden.ie 
of  1871-72  brought  out  that  remarkable  ciuinge  of  iiicidciue  most 
decidedly.  Taking  the  mortality  of  1S71  as  an  instance,  the  signi- 
ficance of  the  ch.ingcd  incidence  on  the  |H'riods  of  life  is  that  the 
7770  deaths  under  the  age  of  five  would,  in  preconipulsion  times, 
have  had  a  coni]'lement  of  no  more  than  2500  dratlis  in  the  later 
I>erio.l«  of  life,  or  that  the  acluol  mortality  of  15, -i?"  aKivc  the 
age  of  five  would  have  had  a  comi'lenient  of  soni'  ;.'>.000 

deaths  liclow  th.at  age.     {In  British  India  in  1881  atln 

72  per  cent,  were  nX  children  under  12  in  IVngal,  •  >ont. 

in  .Madras.)  Apart  from  the  changed  incidence  of  smalliKix,  Table 
111.  shows  merely  the  caprices  of  ihc  disease  as  an  epidoniic.  After 
every  epidemic  outburst  the  disease  ileclines  and  soiiirlinies  looki 
as  if  it  were  aliout  to  die  out  altogether.     '^' '  "' -...i.-- 
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*mo  lime  increased." 

fir  nl  remrvU  the  utility  of  mccination  to  tlio  state  ;  wo 
ow  to  consider  its  utility  to  the  indiviaual.  Do;  the  vacci- 
sca|>e  in  ai»  ei.idemic  I  or,  if  they  do  not  esc.-ii>o  an  attack  o 


In  answer  to  tlio  first 


ununplion  lti»t  this  contapouj  »kin  aiseaso  imported  from  tlio 

UopicJ  i>  a  tliinc  that  Euioi-o  must  reckon  with  for  an  indefinite 

UmV.     On  the  other  hand,  the  te.ichinR  of  epiJeniiolofO-  is  that  a 

tonign  pestilence  nerer  slays  unKas  it  finds  quarters  suited    o  its 

existence   and  that  it  may  even  take  its  dejarturo  capriciously,  as 

in  the  case  of  the  plagtic,  after  it  has  had  a  certain  career,  or  on 

being  displaced  by  some  congener  such  as  typhus.      Vaccinalion 

is  consideird  to  have  turned  smallpoi  in  great  jarl  aside  froni  tho 

early  years  of  life  and  thrown  it  moro  than  ever  ujion  the    atcr 

ages,  ilulo  measles  and  other  maladies  proiwr  to  childhood  hove 

at  the  same  lime  increased.' 

luatil'.iy     Thus 

to  Ihe  ta-  have  notr 

4  irido. '.  natcd  esca|>e  . 

amallpor,  do  they  escape  death  from  it  I 

question,  .iiort  from  tho  familiar  negative  experienco  of  everyone, 
«e  hare  the  atatiitics  of  smallpox  hospitals,  which  relate  to  tho 
poorer  class  and  prx^Uhlv  do  full  justice  to  tho  fact  of  non-vaccma- 
tion  inasmuch  as  the  uuviccinated  residue  is  mostly  to  bo  lound 
ii>  those  slums  and  teiieincnts  of  the  poor  where  smallpox  (now  as 
always)  fs  apt  to  linger.  At  tho  Eastern  "'•»™P<""»"  ""'V";' 
(Homerton)  from  its  opening  early  in  1S71  to  the  ond  of  1878  there 
Tiere  6533  admissions  for  smallpox,  of  which  4283  had  vaccination 
marks,  793  had  no  marks  although  vaceinated,  and  1477  were  un- 
vaccinated,  giving  a  proportion  of  0  29  unvaccinated.  In  the 
epidemic  hospitals  of  Livei  [h>o1,  Glasgow,  and  Dublin  the  proportion 
was  0-25  during  tho  same  [wriovl.  For  some  of  tho  German  states 
the  proportion  of  unvaccinated  cases  comes  out  a  good  deal  less 
than  one-fourth  ;  thus,  in  Bavaria  in  1871  of  30,742  cases  29,429 
were  in  vaccinated  i^rsons.  or  957  per  cent.,  and  1313  in  tho  un- 
vaccinated,  or  43  iM;r  cent.'  In  some  of  tho  small  local  outbreaks 
of  recent  years  the  victims  have  been  nearly  all  vaccinated  {eg.,  at 
Bromley  in  1331,  a  total  of  43  cases,  including  sixteen  conlluont 
■11  vaccinated).'  In  tho  army  and  navy,  where  vaccination  and 
txi-vaccination  arc  absolutcly'williont  exception,  tho  proportion  is 
tccordingly  0.  It  would  thus  api«ar  that  the  rather  excessive  pro- 
portion  of  cases  among  tho  smal»  residue  of  unvaccinated  m  tho 
civil  iKjpuIation  must  liavc  other  associated  circumstances  besides 
non-vaccination  ;  and  these  arc  not  far  to  seek.  .     ,.   ,        i 

The  next  question  is  tho  dcatli-rato  among  the  vaccinated  aiul 
unvaccinated  resiwctively.  The  total  death-rato  from  smallpox  m 
modern  times  is  almost  tho  same  a,s  it  was  in  tho  18th  century ;  largo 
a-^"ates  collected  by  Jurin  and  others  in  prc-*accination  times 
.hSwa  mortality  of  16'8  per  cent,  and  corresponding  aggregates 
in  English  and  American  hospitals,  mostly  sinco  18iO,  show  a 
moruiltv  of  IS'S  per  cent  It  ha.s,  however,  to  be  borno  in  mind 
that  the' division  into  discrete,  confluent,  and  malignant  smallpox 
ij  an  old  one  ;  that  a  mild  type  was  quite  common  in  tho  1/tli 
and  18th  centuries,  and  was  now  and  t'len  characteristic  of  whole 
epidemics,  just  as  in  the  case  of  scarlatina  ;  and  that  the  vaccinated 
are  at  present  liable  to  be  atuckcd  by  the  confluent  and  maligiiant 
disease  as  well  as  by  the  discrete.  But  arc  tho  vaccinated  liable 
to  the  faUl  forms  of  smallpox  in  tho  same  propo.tion  as  the  un- 
vaccinated !  It  is  only  since  1879  that  the  registi-ii -general  s  tables 
for  England  and  Wales  have  attempted  to  supply  data  bearing  on 
this  •  and  it  will  be  seen  from  the  following  abstracta  (Tables  IV.- 
VII.)  that  tho  data  are  still  far  from  being  suflicient  :— 

Table  IV.—Deatliafrom  Smallpox,  showing  the  KumUrs  of  the 
Unvaccinaifd. 
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These  figures  may  Co  mado  to  prove  anything,  i 
lias  of  the  individual ;  the  column  of  "  not  stated 


according  to  tho 
bias  of  tho  individual ;  the  column  o.  -  no.  svaud  "  commands  the 
situation.  The  official  figures*  for  Bavaria  in  18,1  arc  '»""'  1"  " 
ciso:  among  tho  29,429  cases  of  smallpox  in  vaccinated  pei.sons 
there  w.re  3994  deaths,  while  among  the  1313  unMociiiatcd  casus 
there  were  790  deaths  ;  of  the  latter  no  fewer  than  /  43  deaths  w  uo 
of  infants  in  their  first  year.     Tho  mortality  aniong 


both  the  v.acci- 
nated  and  the  unvacciii.Ht7d'is  always  excess'ivo  for  infancy.     Feeblo 
health,  as  well  .as  non-vaccination,  is  a  factor  in  tho  very  oxccssi\e 
smallpox  mortality  at  that  tender  og 
Tho  "  ■-'  -•-"■- 

small 
largo  d 

result  is  doubtful  I?"..  ■»-. • -, 

nation  times  the  death-rate  (lS-8  per  cent.)  was  almost  the  same 
as  it  is  now  in  tho  vaccinated  and  unvaccinated  together  (lb  j). 
At  the  Homerton  Hospital  from  1871  to  1878  there  were  admitted 
793  cases  in  which  "vaccination  is  stated  to  have  been  performed, 
but  without  any  evidence  of  its  perfonnance    ;  the  deaths  m  tlia 
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■'unvaccinated"  contained,  not  only  cases  that  ,  ■   „  .. 

not  vaccinated,  but  also  tho..e  that  were  "  without  the  foiu  est 
mark"-  of  tho  72  cases  in  that  column  no  fewer  than  63  dicu. 
His  column  of  "unknown  "  contained  60  per  cent  of  patients  who 
protested  that  they  had  been  vaccinated  (28  deaths  in  220  cases  o 
1 2  -7  per  cent. ).  those  who  passed  muster  as  veritably  vnccinated 
were  233,  of  whom  12  died  (5-1  per  cent.).  With  refeu:icc  to  this 
question  of  tho  marks,  it  has  to  be  said  that  cowpox  scars  may  be 
temporary,  that  their  "goodness"  or  "  b.idncss  depends  chieHy 
on  the  texture  of  the  individual'-^  skin  and  tho  thickness  or  thinn,;s» 
of  the  original  crust,  and  that  the  aspect  of  tho  scar,  or  even  its 
total  absence  some  years  or  even  months  after,  may  bo  altogether 
misleading  as  to  tho  size  and  correctness  in  other  respects  of  tho 
vaccine  vesicle,  and  of  the  degree  of  constitutional  disturbance  tliat 
attended  it.  This  was  candidly  recognized  by  Ceely,"  and  will  not 
bo  seriously  disputed  by  anyone  who  knows  something  oty;owpox 
and  of  how  it  has  been  mitigated,  and  of  the  various  ways  in  which 
the  tissues  of  individuals  may  react  to  an  inoculated  intection.  In 
confluent  cases  tho  marks  on  the  arm  would  be  less  easily  scon. 

The  following  statistical  table  (VIII.)  shows  death  fron,  smal  pox 
to  he  comparatively  rare  where  the  marks  are  many  and     good. 
Tabic  VIII.,  showing  the  Number  and  Kind  of  Arm  MarU  in  370 
Fatal  Cases  of  Smallpox  at  Homerton  Uospital,  1S71-S0  (Gayton). 
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231 
S82 
10«S 


117 
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1317 
9J7 
2231 


Unvac-  Vacci-    Not 
ciiiftt«<l.  natcd.  stated 


325 
102 
695 


Table  ( V.),— Same  for  the  Provinees  {Metropolitan  Deaths  deducted). 


Vaccloal  Marks. 


4  good 

3  good 

2  good 

1  good 

4  imperfect 

3  imperfect 

2  lin perfect 
1  imperfect 


Ailniissions. 


Under  10 
Years. 


41 
43 
91 
107 
142 
133 


Over  10 
Years. 


247 
3SS 
5':3 
422 
317 
545 
930 
820 


Deaths. 


Mortality  per  cent. 


Under  10 
Years. 


0 
0 

1 

1 

3 
3 

17 
18 


Over  10 
Years. 


12 
19 
20 
1' 
43 


Under  10   Over  10 


j-     00 

}     "■- 
j-     30 

}12.5 
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Mt«d. 
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sUUd. 

1 

Total 
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is;9 

1S51 

U 

171 
731 

20 
43 
133 

9 
14 

90 

67     ' 
114     ' 
103     ' 

18S2'         887 
1SS3'         821 
18841       133S 

143 
111 

282 

CO 
35 
239 

C7S 
675 
815 

Table  VI.— Deaths  from  Smalljxix  in  Infants  under  One  Year. 


Total 
Deathf . 


Unvic-  Vaccl- 
clnstcd.inatcd. 


18S1 
1SS2 


319 
129 


Not 
ltd  ted. 


Tot.-ll 

Deaths. 


Unvac-  |Vacei-|   Not 
cinated.  Dated,  stated 


16S3 

1334 


120 
254 


93 
129 


I  8<e  Farr,  Fity.  Gtn.  Report  tor  ISO! 
ectioo  aga 
the  »'.ipj>r^ 


.,^ .„. ,  p,  213:  "To  operate  on  mortality,  pro- 

tectloo  ag.ln>t  every  one  of  the  f«t»l  'lymotlc  diseasca  is  required  ;  pthervvisj 

,  of  one  dlieaK-elcment  opena  the  way  to  another     (p.  -19)- 

!!•  auotei  Watt  (ISI3)  to  ahow  tliat  the  decrca««  of  jmallpot  inorUllly  among 

Infant!  in  Ghugo»  from  1T53  to  1812  wma  balanced  by  a  great  increase  In  the 

afantlne  deaths  from  meaales.     See  alao  Cny,  ^oiirn.  £lali<r.  Soc,  1S52,  p.  430. 

=  Maler,  l'i(rt<l>i»n<Ar;/t/Kr  per.V^I.  illj.,  nil.  355.A 

>  5icolaon,  Lantxl,  27ta  Aucuat  I8dl. 


The  practice  of  re-vaccination  was  first  recommended  >>'  England  Rc-v.'-o- 
bv  G  Gregory,  and  in  Germany  for  tho  army  by  Heim  (1829).  It  ciuatio" 
has  been  ntore  or  less  the  law  in  Prussia  since  1835  : '  "  re-vaccina- 
tion  of  school  pupils  at  the  ago  of  twelve  is  an  integral  part  of  tho 
vaccination  law."  Notwithstanding  tho  fact  that  Prussia  was  tho 
best  re-vaccinated  country  in  Kuropc,  its  mortality  from  smallpox 
in  tho  epidemic  of  1871  was  higher  (09,839)  than  in  any  other 
northern  state.  The  efficacy  of  re-vaccination  is  sometimes  sought 
to  bo  proved  by  the  immunity  of  nurses  in  smallpox  hospitals.  1  lo 
experiment  of  not  re-vaccinating  tho  nurses  Was  tried  at  the  snia  1- 
pov  hospital  of  the  South  Dublin  Union  in  1871-72  ;  29  out  of  the 
36  attendants  had  not  been  re-vaccinated,  and  these  all  escaped 
smallpox  as  well  as  the  other  seven.'  But  nurses  are  not  rarely 
chosen  from  among  those  who  have  had  smallpox,  and  cases  ot 
smallpox  in  re-vaccinated  nurses  are  not  unknown.'  Ihe  oyidenco 
as  to  re-vaccination  on  a  large  scale  comes  from  the  anny.  Accord- 
ing to  a  competent  statistician  (A.  Vogt),  tho  death-rate  from  small- 

4  Majer   op   cit.  '  Partlantintary  Keliirn.  24th  February  1S50. 

«  Tran.! /vov.  .1/(J.  nnif  Jirrj.  ^Moc,  vili.,  1840. 

»  Horn's  lUdMnal-iruiit  in  Preufcn,  cd    Eulenhcrj    Berlin.  IS, 3-. 4,  pp- 
ICO  and  215.  '  >!"'■  PrrM  ond  Cfrc,  2.tU  March  IS. 2. 

»  Svectins,  P.<p   ridJiam  Uoiv.,  ISSl. 
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poi  in  the  Gennali  army,  iu  Trhich  all  recrniU  are  re-Tarrinated, 
■was  60  per  cent,  more  than  amon;;  the  civil  poimlation  of  the  same 
age  ;  it  was  ten  Ijmes  greater  among  the  infantry  than  among  the 
cavalry,  and  sixty  times  more  among  the  Hessians  than  among  the 
Vdrtembergers.  The  Bavarian  contingent,  which  was  re-vaccinated 
irithout  exception,  had  five  times  the  death-rate  from  smallpox  in 
the  epidemic  of  1S70-71  that  the  Bavarian  civil  population  of  the 
same  ages  had,  although  re-vaccination  is  not  obligatory  among  the 
latter. 

The  susceptibility  to  cowpoi  infcetion  diminishes  with  age  ; 
among  the  pupils  of  twelve  years  in  Prussian  schools  it  fails  iu 
about  one-fonrth  of  the  attempts,  and  at  later  periods  of  life  the 
proportion  of  failures  is  still  greater. 

It  is  often  alleged  that  the  unvaccinated  are  so  much  inflammable 
material  in  the  midst  of  the  community,  and  tliat  smallpox  btgins 
among  them  and  gathers  force  so  that  it  sweeps  even  the  vaccinated 
before  it  Inquiry  into  the  facta  has  shown  tfiat  at  Cologne  in  1870 
the  first  unvaccinated  person  attacked  by  smallpox  was  the  174th 
in  order  of  time,  at  Bonn  the  same  year  the  42d,  and  at  Liegniti  in 
1S71  the  225th. 
Legisla  State-supported  facilities  for  vaccination  began  in  England  in  1S03 
don.  vrith  the  National  Vaccine  Establishment  In  1840  vaccination 
fees  were  made  payable  out  of  the  rates.  The  first  compulsory  Act 
was  passed  in  13S3,  the  guardians  of  the  poor  being  intrusted  with 
the  carrying  out  of  the  law  ;  in  ISai  the  public  vaccinations  under 
cne  year  of  ago  were  408,824,  as  against  an  average  of  180,960  for 
loveral  years  before.  In  1867  a  new  Act  was  passed,  rather  to  re- 
move some  technical  difficulties  than  to  enlarge  the  scope  of  the 
former  Act ;  and  in  1871  the  Act  was  passed  which  compelled  the 
boards  of  guardians  to  appoint  vaccination  officers.  The  guardians 
also  appomt  a  public  vaccinator,  who  must  be  duly  qualified  to 
practise  medicine,  and  whose  duty  it  is  to  vaccinate  (for  a  fee  of  one 
shilling  and  sixpence)  any  child  resident  within  his  district  brought 
to  him  for  that  purpose,  to  examine  the  same  a  week  after,  to  give 
a  certificate,  and  to  certify  to  the  vaccination  officer  the  fact  of 
vaccination  or  of  insusceptibility.  The  Local  Govemmcnt  Board 
awards  a  considerable  sum  in  premiums  for  totals  of  successful 
Taccination,  at  a  higher  scale  of  one  shilling  for  each  cas'^,  and  a 
lower  seal-*  of  sixpence.  The  vaccination  officer  sees  that  all  infants 
are  vaccinated,  cither  publicly  or  privately,  before  they  arc  three 
months  old  (in  Scotlana  six  months),  unless  there  is  reason  for  post- 

?[>niog  the  operation.  He  acts  also  as  registrar  of  vaccinations, 
arents  refusing  to  obey  the  summons  taken  out  by  the  vaccination 
officer  are  liable  to  a  penalty  of  twenty  shillings  for  each  cfTcnco. 
In  1880  the  president  of  the  Local  Government  Board  brought  in 
a  bill  to  repeal  the  part  of  the  Act  relating  to  cumulative  penalties  j 
but  the'bill  was  witndrawn  owing  to  protests  from  the  medical  pro- 
fession. In  a  number  of  populous  unions  of  England  a  majority 
of  the  guarrlians  are  decided  not  to  prosecute  under  the  Vaccination 
Act ;  in  other  unions  prosecutions  are  not  unfrequent,  the  convic. 
tions  having  amounted  in  1885  to  upwards  of  two  thousand,  nod 
having  usually  led  to  distraint  of  goods  (rarely  to  imprisonment)  in 
default  of  paying  the  fine.  In  England  a1>aut  two-thirds  of  all 
infants  are  vaccinated  at  the  public  expense. 

Vaccination  was  made  compulsory  in  Bavaria  in  1607,  and  subse- 
quently in  thofoUowingcountrics:— Denmark (1810), Sweden  (1814), 
Wiirtcmberg,  Hesse,  and  other  German  slates  (ISIS),  Prussia 
(1833),  Roumania  (1874),  Hungary  (1876),  and  Scrvia  (18S1).  It 
«  compulsory  by  cantonal  law  in  ten  out  of  the  twenty. two  Swiss 
cantons :  an  attempt  to  poaa  a  federal  compulsory  law  was  defeated 
by  a  pl-burite  in  1881. 

In  the  following  rountrica  there  is  no  compulsory  law,  but  Govem- 
mcnul  fvilitics  and  compulsion  on  various  cla-wes  more  or  less 
directly  uiid'T  fJovernniental  control,  such  as  aoldiers,  state  em- 
ployei,  appf  nlires,  school  pupils,  &c.:— France,  Italy,  Spain,  Por- 
tugal, fi-Jgiuni.  Norway,  Austria,  Turkey. 

In  only  a  few  .States  or  cities  of  the  American  Union  is  there  a 

vaccination  statute  ;  in  Canada  there  is  none.     Vaccination  h.ia 

been  compulsorj-  in  .South  Australia  since  1872,  in  Victoria  since 

1874,  and  in  Western  Anitrr.".ia  «inc«  1878.     In  Tasmania  a  com- 

pnl»nry  A--!  -r«  puacd  In  1882.      In  Now  South  Wales  there  is  no 

Tree  facilities  foi    vaerinatinn.      rnm)'nlsion  was 

i  in  1890  and  since  then  «t  eighty  cliier  towns 

,,-u  in  1884,  and  at  Bombay  and  elsewhere  in  the 

jir-s.ilcncy  »  few  yean  earlier. 

Rt-vaccinalion  waa  maile  compulsorv  In  PonmarV  In  1S71  and  in 
7ouit.«nU  in  1874  ;  In  Holland  it  »  !  ■       "  "■       '> 

Ui  ii72.     The  various  law«  and  »■'■ 

u'-n  for  many  yearn  in  force  aa  to  v.i  i 

i^-  Mveral  Girman  itaUa  wn«  00Dwilidat«d  in  an  imperial  it^taila 
>;  1874. 
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SyfAitU  VncHiuiJe^  Pnris,  1865 ;  Bolrn,  Be  lu^buA  der  raccJliaM<m.  Leipsic.  1 875 ; 
£.  C.  Seaton,  /*anc>wi  p/  V'u:iT.mon.  London,  18*8;  ReporU  on  SoMxiar^ 
Mtcf-Tu  in  Indin,  J^jii-ffJ  ;  W.  Whiw,  ^tcry  of  a  Grtat  ZWiutoa,  LonJoD,  1SS6; 
M'Vail,  Til  "in. 'ion  Vimlio^d,  London,  l&S"  ;  Lotf,  Pocktn  und  Vattinalicn, 
2d  €d.,  Baf-ol,  ItSO :  G.  Fr.  Kolb,  1>€T  Uuli^  SUind  drr  Iwipfrage,  Leipcic,  1879 : 
A.  Vogt,  IVr  alu  u.  (L  nfvt  l9kpfgl<Mib€j  bera,  16SI :  and  Creighton,  .Vo-'uraJ 
HijiOTy  oJCovrpox  arA  Vaccinal  S^phiiii,  Londoo,  16S7.  (0.  C.) 

VA.cz  (Germ.  Waitzen),  a  market  town  in  Hungary,  on 
the  left  Wik  of  the  Danube,  20  miles  north  of  Buda-Peslh. 
It  gives  its  name  to  a  Koman  Catholic  bishopric  (established 
by  Stephen,  first  king  of  Hungary,  in  1000)  and  various 
schools,  convents,  and  charities  connected  therewith,  and  has 
a  state  deaf  and  dumb  institute  and  a  central  (jovernment 
prison.  The  cathedral,  a  magnificent  structure,  is  an  imi- 
tation of  St  Peter's  at  Rome,  with  mediseval  relics  and 
pictures.  The  majority  of  the  inhabitants  are  engaged  in 
agriculture  and  cattle-breedi.ig ;  but  exportation  of  grapes 
from  the  neighbouring  hilly  district  is  also  largely  carried 
on.  Vdcz  is  a  station  on  flu  Austrian-Hungarian  railway 
system.  The  population,  mostly  Magyars  by  nationality, 
was  13,199  in  1880,  and  in  18S7  was  estimated  to  number 
nearly  17,000. 

VAGA,  Peris-o  del  (1500-1547),  a  painter  of  the  Roman 
school,  whose  true  name  was  Peblno  (or  Pieeo)  Brox.to- 
consi.  He  was  bom  in  Florence  on  28th  June  1500. 
His  father  ruined  himself  by  gambling,  and  became  a 
soldier  in  the  invading  army  of  Charles  VIII.  His  mother 
dying  when  ho  was  but  two  months  old,  he  was  suckled  by 
a  she-goat ;  but  shortly  afterwards  he  was  taken  up  by  his 
father's  second  wife.  Perino  was  first  apprenticed  to  a 
druggist,  but  soon  passed  into  the  hands  of  a  mediocre 
painter,  Andrea  da  Ceri,  and,  when  eleven  years  of  age, 
of  Ridolfo  Ghirlandajo.  Perino  rapidly  suqiassed  his 
fellow-pupils,  applying  himself  especially  to  the  study  of 
Michelangelo's  great  cartoon.  Another  mediocre  painter, 
Vaga  from  ToscancUa,  undertook  to  settle  the  boy  in 
Rome,  but  first  set  him  to  work  in  Toscanella.  Perino, 
when  he  at  la.st  reached  Rome,  was  utterly  poor,  and 
with  no  clear  prospect  beyond  journey-work  for  trading 
decorators.  He,  however,  studied  with  great  severity 
and  spirit  from  Michelangelo  and  the  antique,  and  waa 
eventually  entru.sted  with  some  of  the  subordinate  work 
undertaken  by  Raphael  in  the  Vatican.  He  assisted  Gio- 
vanni da  IMine  in  the  stucco  and  arabesque  decorations 
of  the  loggio  of  the  Vatican,  and  executed  some  of  thoso 
small  but  finely  composed  Scriptural  subjects  which  go  by 
the  name  of  "Raphael's  IJiblo" — Raphael  himself  furnish- 
ing the  designs.  Pcrino's  example."  arc  Abralinm  about 
to  Sacrifice  Isaac,  Jacob  Wrestling  with  the  Angel,  Joseph 
and  his  r>rcthrcn,  the  Hebrews  Crossing  the  Jordnn,  the 
Fall  and  Capture  of  Jericho,  Joshua  Commanding  the  Sun 
to  Stand  Still,  the  Birth  of  Christ,  His  Baptism,  and  tho 
Last  Supper.  Some  of  these  are  in  bronze-tint,  while 
others  arc  in  full  colour.  He  also  painted,  after  Raphael's 
drawings,  the  Sgurr.s  of  tho  planets  in  the  great  hall  of  tho 
Appnrtamenti  Borgia.  Perino  exhibited  very  uncommon 
faculty  in  these  works  and  waa  soon  regarded  as  second 
only  to  Giulio  Romano  among  tho  great  painter's  asiist- 
anta.  To  Knphacl  liim.>iclf  ho  waa  alw.iys  oxccedinsly 
respectful  and  attentive,  and  the  master  loved  him  almost 
as  a  son.  Ho  executed  many  other  works  about  Rome, 
always  displayipg  a  certain  mixture  of  the  Florentine  with 
the  Roman  style. 

After  Kaphacl's  death  in  1. "120  a  troublous  i>criod  onaued 
for  Perino,  with  a  plague  which  rftvaged  Rome  in  l.''2.1, 
and  again  with  tho  wick  of  that  city  in  K>27.  Tlicn  ho 
accepted  an  invitation  to  Cfcnoa,  where  he  was  employed 
in  decorating  the  Dcria  pnl-ico.  and  rapidly  founded  a 
quasi  Roman  school  of  art  in  tho  Ligurinn  city  llo 
onininentid  tho  palace  in  a  atyle  cimilar  to  that  of  Oiulio 
Ifoiiiano  in  the  Mantimn  Pnlario  del  Ti,  and  frfscocd  liiv 
torical  and  mythological  aubjccts  in  tho  apartiucnla,  faiici- 
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ful  and  graceful  arabcsquc-work,  sculptviMl  nnd  ar<-liitcc- 
ttiral  dotaiU — in  short,  whatever  caiiio  to  bftiul.  Among 
tUo  |>rinci]ial  works  arc  the  War  between  tho  Gods  and 
Cimnta,  Horatius  Cocles  IMending  tho  Pridge,  and  the 
FurtiluJe  of  Mutius  Sc;ovo!a.  Tho  most  inijXTtant  work 
of  all,  tho  Shipwreck  of  .Kneas,  is  no  longer  extant,  Pcrino 
■was  i>articularly  good  in  the  technique  and  colouring  of 
fresco,  and  Lis  stucco-work  was  no  less  highly  prized  than 
his  pictures ;  Lis  Genoese  paintings  are,  however,  very  in- 
ferior to  those  of  Raphael  in  finish,  as  in  other  higher 
qualities,  and  his  style  in  tho  nude  tends  rather  towards 
Jlicholangelo.  Tho  Doria  work  is  moreover  extremely 
iincq-iaL  From  Genoa  Pcrino  twice  visited  Pisa,  and 
began  some  painting  in  the  cathedi-aL  Finally  he  returned 
to  Rome,  where  Paul  III.  allowed  him  a  regular  salary 
till  the  painter's  death.  He  retouched  many  of  the  works 
of  Raphael,  and  laboured  hard  on  his  own  account,  under- 
taking all  sort«  of  jobs,  important  or  trivial.  Working  for 
any  price,  he  made  largo  gains,  but  fell  into  mechanical 
negligence.  Periuo  was  engaged  in  the  general  decoration 
of  the  Sala  Reale,  begun  by  Paul  III.,  when  his  health, 
undermined  by  constant  work  and  as  constant  irregulari- 
ties, gave  way,  and  he  fell  down  dead  on  19th  October 
J5-t7.     He  is  buried  in  the  Pantheon. 

Perino,  tbcuca  bij  character  and  habits  of  life  were  not  such  as 
to  inspire  r(;s|>e<;t,  seems  to  have  been  generally  liked  in  a  certain 
way  ;  he  w.13,  however,  jealov.s  of  riwals,  part^cularly  of  Titi.^n 
when  in  Rome,  and  grudging  in  the  instruction  of  his  pupils.  He 
produced  some  excoUont  portraits,  and  his  smaller  oil  pictures  com- 
bine with  tho  manner  of  Raph.iel  something  of  that  of  Andrea  del 
Sarto.  JIanv  of  his  works  were  enfjraved,  even  in  his  own  lifetime. 
Danlele  da  Volterra,  Girolamo  Siciolante  da  Sermoneta,  Luzio 
Komano,  and  Marcello  Vcnusti  (Mautorano)  wore  among  his  prin- 
cipal assistants. 

VAIR,  GciLLACME  DU  (155G-1621),  one  of  the  fsithers 
of  French  prose,  and  at  the  same  time  one  of  the  most 
brilliant  ornaments  of  the  great  school  of  French  lawyers 
in  tho  16th  and  17th  centuries,  was  born  at  Paris  on  7th 
Jlarch  1556.  Du  Vair  was  in  orders,  and,  though  during 
the  greater  part  of  his  life  he  exercised  only  legal  func- 
tions, he  in  1617  accepted  the  see  of  Lisieux  and  died 
bishop  thereof.  His  reputation,  however,  is  that  of  a 
lawyer,  a  statesman,  and  a  man  of  letters.  He  was  for  a 
considerable  time  a  member  (councillor)  of  the  parlement 
of  Paris,  and  it  was  in  this  capacity  that  ho  pjronounced 
lis  most  famous  politico-legal  disccurse,  an  argument 
nominally  for  tho  Salic  Law,  but  in  reality  diiected  against 
the  alienation  of  the  crov.n  of  France  to  the  Spanish 
infanta,  which  was  advocated  by  the  extreme  Leaguers. 
It  was  also  during  his  tenure  of  the  same  post  that  he 
published  (in  1595)  a  Traite  de  l'£loquenee  Fran<;aise, 
which  both  advocates  and  exhibits  a  great  improvement 
on  the  ordinary  prose  style  of  the  day.  In  1599  he  be- 
came first  president  of  the  parlement  of  Provence  (Aix), 
and  in  order  not  to  give  up  this  position  he  refused  the 
see  of  Marseilles.  In  1616  he  received  the  highest  pro- 
motion open  to  a  French  lawyer  and  became  keeper  of  the 
seals.  His  death  took  place  at  Tonneins  (Lot-et-Garonne) 
on  3d  August  1621.  Both  as  speaker  and  writer  he  holds 
a.  very  high  rank,  and  his  character  was  equal  to  his 
abilities.  Like  other  jxilitical  lawyers  of  the  time,  Du 
Vair  busied  himself  not  a  little  in  the  study  of  philosophy 
(of  a  Christian  stoical  cast)  and  in  that  of  classical  an- 
tiquity, translating  Cicero,  Demosthenes,  and  Epictetus, 
and  writing  various  treatises,  on  which  Charron,  a  general 
plagiarist,  is  held  to  have  drawn  freely.  Du  Vair's  works 
were  published  in  folio  at  Paris  in  1641. 

VALAIS  (Germ.,  Wallit),  one  of  the  Swiss  cantons,  rank- 
ing as  twentieth  in  the  Confederation.  Its  name  has  been 
e.Tplained  to  mean  the  "  Welsh  land."  as  the  Teutons  called 
all  non-Teutonic  lands  :  but  it  is  far  more  probably  derived 
freni  "  vallia,"  for  Valais  is  simply  the  "  Vallis  Pctuina," 


or  valley  of  tho  Rhone,  from  its  .'ourro  to  the  gorge  of  S* 
Maurice,  together  with  some  villages  south  of  the  Siniplon 
Pass,  and  Monthey,  Yal  d'llliez,  and  Houvcret  beyond  St 
Maurice,  on  the  left  bank  of  the  river.  Tlio  total  area  of 
the  canton  is  2026"3  square  miles,  which  is  exceeded  only 
by  that  of  Orisons  (Graubitnden)  and  of  Bern.  Of  this 
9;iO'  I  squr.re  miles  are  classed  as  productive,  forests  cover- 
ing 2432  and  vineyards  9  ;  of  the  remainder  3751  ."iquaro 
miles  consist  of  ,?now  and  ice.  The  highest  point  of  the 
canton  is  Monte  Rosa  (15,217  feet),  and  within  its  borders 
rises  tho  Dom  (14,942  feet),  tho  loftiest  peak  entirely  in 
Swiss  territory.  The  population  in  ISSO  was  100,216 
(males  predominating),  an  increase  of  3329  since  1870. 
French  is  t!io  native  tongue  of  67,214  and  German  of 
31,962,  the  former  dwelling  (roughly  speaking)  west  and 
the  latter  cast  of  n,  lino  drawn  north  and  south  across  the 
valley  of  tho  Rhone  between  Sierre  and  Lcuk.  Tlio  bulk 
(99,316)  of  tho  inhabitants  are  staunch  Roman  Catholics. 
Tho  canton  forms  the  diocese  of  Sion  (founded  in  4th  cen- 
tury), which  before  1513  was  in  tho  ecclesiastical  province 
of  Montiers-en-Tarentaise  (Savoy),  and  since  then  has  been 
immediately  dependent  on  the  po|)o.  In  the  canton  there 
are  three  famous  houses  of  Aiustin  canons  regular  —  Sf 
Maurice  (founded  as  a  Benedictine  monastery,  as  distinct 
from  the  see,  in  515  by  Sigismund  of  Burgundy),  the  Los- 
pice  on  tho  Great  St  Bernard  (first  mentioned  in  1125). 
and  that  on  the  Simplon  Pass  (first  mentioned  in  1235) 
Ecclesiastical  affairs  are  managed  without  any  control  or 
interference  on  the  part  of  the  state,  though  the  cantona! 
legislative  assembly  selects  as  bishop  one  of  four  candi- 
dates nominated  by  tho  chapter  of  Sion.  The  only  town 
of  any  size  is  the  capital,  Sion  or  Sitten  (4871  inhabitants 
in  1880).  Tho  population  are  mainly  engaged  in  agricul- 
tural pursuits,  and  great  efi'orts  have  been  made  to  improve 
matters  lately,  while  the  Rhone  has  been  embanked  to 
prevent  disastrous  floods.  Much  wine  (f.y.,  Muscat  and 
Vin  du  Glacier)  and  a  vast  quantity  of  grapes  are  exported. 
Education  is  compulsory  and  free,  but  very  backward.  A 
railway  runs  from  Brieg  to  Bouveret.  The  mineral  waters 
of  Leukcrbad  and  Saxon  arc  well  known,  and  in  summer 
the  canton  is  a  favourite  haunt  of  tourists. 

The  Vallis  Po;nina  was  won  by  the  Romans  after  a  groat  fight 
at  Octodurus  (JIartigny)  in  1)7  B.C.,  and  was  so  tliovouglily  Roman- 
ized that  tho  Celtic  aboriginal  inhabitants  and  tho  Teutonic  Bur- 
gundian  invaders  (5th  cent.)  became  Romance-speaking  peoples. 
According  to  a  tradition  wliich  can  be  traced  back  to  tho  middle  of 
tlio  8th  century,  the  "Theban  legion  "  was  martyred  at  St  JIaurico 
about  285.  Valais  formed  part  of  tho  kingdom  of  Traiisjuiano 
Burgundy  (888),  which  fell  to  tho  empire  in  1032,  and  later  of  tlio 
duchy  of  Burgundia  Minor,  vrhich  was  held  from  the  emperors  by 
the  liouse  of  Zaiiiigcn  (extinct  1218).  In  999  Rudolph  III.  of 
Burgundy  gave  all  temporal  rights  and  privileges  to  the  bishop  of 
Sion,  who  was  later  styled  "prefect  and  count  of  tho  Valais,"  and 
is  still  a  princo  of  tho  Holy  Roman  empire;  the  prctcndotl  donation 
of  Charlemagne  is  not  genuine.  Tho  bishops  had  much  to  do  in 
keeping  back  the  Ztiringen,  and  later  tho  counts  of  Savoy.  Tlie 
latter,  however,  succeeded  in  winning  most  of  the  land  west  of 
Sion,  while  in  the  upper  part  of  tho  valley  there  were  many  feudal 
lords  (such  as  the  lords  01  Karon  and  tho  counts  of  Visp).  About 
tho  middle  of  tho  13th  century  wo  find  independent  communities 
or  "  tithings"  ("dizains"  or  "  zelinten  ")  growing  up.  In  tho  same 
century  the  upper  part  of  the  valley  was  colonized  by  Germans 
from  flash  (Bern),  who  thoroughly  Teutonized  it,  though  many 
Romance  local  names  still  remain.  In  1354  the  liberties  of  tho 
seven  "tithings"  (Sion,  Sierre,  Louk,  Roron,  Visp,  Brieg,  and 
Conches)  were  confirmed  by  the  emperor  Charles  IV.  A  little  later 
tho  intluenco  of  Savoy  became  predominant,  and  tho  count  secured 
to  bis  family  tho  bishopric  of  Sion,  of  which  ho  was  already  the 
suzerain.  His  progress  was  resi.^ted  by  tho  tithings,  which  in  1388 
utterly  defeated  tho  forces  of  the  bishop,  the  count,  and  ♦lie  -^bles 
at  Vi.sp,  this  being  a  victory  of  the  Teutonic  over  the  Romance  ele- 
ment in  the  land.  From  1384  the  Morge  str-um  (a  little  below 
Sion)  was  recognized  as  tlie  boundary  between  Savoyard  or  Lowei 
Valais  and  episcopal  or  Upper  Viiais.  For  tho  connexion  of  tli" 
latter  with  the  ^  al  d'Ossola.  eco  Switzeulano,  vol.  xxii.  p.  /SS. 
By  the  election  of  Walthci  von  Supersax  of  Conches  af>  bishop  in 
1457  tjj^  Teutonic  9  ewir,t  hnaiiv  -tou  the  supremacy.     On  the  out- 
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break  of  the  Burgundian  TVar  the  bishop  of  Sion  and  the  tithings 
made  a  treaty  with  Bern.  In  November  of  the  same  year  (H"5) 
tUey  seized  all  Lower  Valais  up  to  Martigny,  and  in  1476  (ilarch), 
after  the  victory  of  Granson,  won  St  ilauricc,  Evian,  Thonon,  and 
Honthey.  The  last  three  districts  were  given  up  in  1477,  but  won 
•gain  in  1536,  though  finally  by  the  treaty  of  1569  Monthey,  Val 
d;  Illiez,  and  Bouverct  alone  were  permanently  annexed  to  Valais. 
These  conquered  districts  (or  Lower  Valais)  were  always  niled  as 
subject  lands  by  the  bishop  and  tithings  of  Upper  Valais.  In  1533 
a  dose  alliance  was  made  with  the  Catholic  cantons  ;  but  by  1551 
the  Protestants  had  won  so  much  ground  thit  toleration  was  pro- 
claimed by  the  local  assembly.  In  15S6  Upper  Valais  became  a 
member  of  the  Golden  League,  and  finally  in  1603-4  the  four  tithincs 
of  Conches,  Brieg,  Visp,  and  Karon  carried  the  day  in  favour  of  the 
old  faith  ag.iinst  those  of  Leak,  Sierre,  and  Sion.  In  1790-91  Lower 
Valais  rose  in  revolt ;  but  it  was  not  finally  freed  till  1798,  when  the 
whole  of  Valais  became  part  of  the  Rhodanic,  and  then  one  of  the 
cantons  of  the  Helvetic,  Kcpublic.  Such  prolonged  and  fieite  re- 
sistance was,  however,  offered  to  French  rule  by  the  inhabitants  that 
in  1802  Bonaparte  declared  Valais  an  independent  republic,  yet  in 
1810,  for  strategic  reasons,  he  incorporated  it  with  France  as  the 
"  deijartmeat  of  the  Simplon,"  and  it  was  not  freed  till  the  Austrians 
came  in  1813.  In  1815  a  local  assembly  was  created,  in  which  each 
of  the  seven  tithings  of  Upper  and  each  of  the  six  of  Lower  Valais 
(though  the  latter  had  nearly  double  the  population  of  the  former) 
elected  four  members,  the  bishop  being  given  four  votes.  In  1832 
Valais  joined  the  League  of  Samen  to  maintain  the  Federal  Pact  of 
1815.  In  1838-40  it  >ras  convulsed  by  a  struggle  between  the  Con- 
servative and  Radical  parties,  the  split  into  two  half  cantons  being 
only  prevented  by  the  arrival  of  Federal  troops.  The  constitution 
WIS  revised  in  1839  and  1844  ;  the  local  assembly  was  to  be  elected 
according  to  popuUtlon,  and  the  bishop  was  given  a  ser.i  instead  of 
his  f')ur  votes.  In  1843  Valais  wii  one  of  the  Sonderbnnd,  and  in 
1844  civil  war  raged,  many  Liberals  being  slain  at  the  bridge  of  Trient 
(Slay  1844).  The  introduction  of  the  Jesuits  embittered  matters, 
and  Valais  was  the  last  canton  to  subniit  in  tlie  Sonderbnnd  War 
(1847) ;  it  contented  itself,  however,  with  voting  steadily  against 
the  acceptance  of  the  Federal  constitutions  of  1848  and  1874.  By 
the  constitution  of  1847  all  ecclesiastical  immunities  were  swept 
tway,  and  the  bishop  lost  his  scat  in  the  assembly.  That  constitu- 
tion was  revised  in  1852,  and  the  present  one  is  dated  1875.  There 
is  now  a  legislative  assembly  of  101  members,  elected  for  four  years 
by  all  male  citizens  of  twenty  years,  in  the  proportion  of  one  mem- 
ber to  1000  inhabitants,  and  an  executive  council  of  five  members, 
holding  office  for  four  years,  and  chosen  by  tlie  legislative  assembly, 
though  in  a  certain  proportion  to  the  dilTercnt  districts  of  the  canton 
(two  for  the  uppr  part,  one  for  Sion;  two  for  the  lower  part).  The 
"financial  referendum"  exists,  by  which  when  a- capital  expendi- 
ture of  £2400,  or  an  annual  one  of  jCSOO  for  three  years,  is  to  bo 
uicurred,  or  it  is  proposed  to  raise  the  property  tax  higher  than 
1)  per  cent.,  the  proposal  must  be  submitted  to  and  apjirovcd  by 
•  [-  '   '--  "-'-. 

•   ro»  »'o;i(»(3Toli.,13i2.54);  Clnpris  I.»  Sarrn,  Dhtl-mif 
K  irte«  rfu  Ilaut  yataii  H  ContjuiU  du  has  Vainu  (IS41)  ;  anr)  J. 

Gir.    .....      .  ..nu  A/tiJi/idi;/(itolr«dB  loiiU(lb76»i.).       (W.  A.  B.  C.) 

V.\LDEI'ENAS,  a  town  of  Spain,  in  tho  province  of 
Ciiulad  Real,  on  tho  railway  line  from  Madrid  to  (JordovU, 
is  situ.'ited  in  the  mid-st  of  a  district  thickly  clothed  with 
vincyarda  at  tho  foot  of  tho  northern  slope  of  tho  Sierra 
llorena.  It  is  a  straggling  placo  and  its  only  industry  is 
that  of  winc-inaking  (sco.  Wine).  The  ixjpulation  within 
the  municiiwil  boundaries  in  1877  wa.s  13,876. 

V.\LIJE.S,  JCAX  DE  (<-.  1500-15n),  Kiianith  religious 
writer,  born  alx)ut  1500  at  Cucnca  in  d'astHe,  was  tho 
younger  of  twin  sons  of  Fernando  do  Vnldts,  lieretlitary 
rcgidor  of  Cucnca.  Juan  has  often  been  confounded  with 
his  twin-brother  Alphonso,  who  was  in  tho  suilo  of  Charles 
V.  in  1520,  acted  as  bis  Latin  secretary  from  1521,  and 
die<i  in  1532  at  Vicniui.  It  ha.s  lieon  conjectured  that  Juan 
studied  at  tho  university  of  Alcala.  Wo  firnt  meet  him  ns 
tho  anonymous  author  of  a  fiolitico-relitrioiis  Duiloijo  (U 
Uerevrio y  Caron,  npjiarently  written  in  1 52.'^  and  publi.ihed 
then  or  soon  after.  As  tlii.n  Diiil'ifro  reflerltd  strongly  on 
tho  corruptions  of  tho  Itnmnn  Church,  Vftldcs  got  into 
difficulties  with  tho  Sj^nidh  Inr|uiaiti(in,  and  left  8|>ain  for 
Naples  in  1530.  Ho  removwl  in  1531  to  Home.  On 
1 2th  January  1 533  he  writes  from  Bologna,  where  ho  was 
in  attendance  ii|Mpn  the  |>0[)C,  Clement  VII.;  his  criticisms 
of  papal  iKiliry  had  Wen  condoned,  inasmuch  as  in  his 
f>i<il'fr'>  ha  hod  defended  tho  vnljiljly  of  tho  marriag*)  of 
Cathirino  of  Aro^on  to  Henry  Vlll.     But  in  tho  autumn 


of  1533  he  returned  to  Naples,  and  seems  never  to  have 
left  it  again.  His  name  has  been  Italianized  into  Valdesso 
and  Val  d'Esso.  It  has  frequently  been  asserted  that  he 
was  appointed  by  Charles  V.  as  secretary  to  the  viceroy  at 
Naples,  Don  Pedro  de  Toledo ;  but  of  this  there  is  no  evi- 
dence, and  it  seems  a.  "  harmonizing  "  conjecture,  based  on 
the  confusion  between  Alphonso  and  Juan.  Curiono  (writ- 
ing in  1544)  calls  him  "cavalliere  di  Cesare,"  but  there  is 
no  proof  of  his  having  ever  held  an  official  appointment. 
At  his  house  on  the  (}hiaja  he  was  the  centre  of  a  very 
distinguished  circle,  literary  and  religious,  and  the  influ- 
ence of  his  conversations  and  his  writings,  chiefly  circulated 
in  manuscript,  stimulated  the  desire  for  a  spiritual  refor- 
mation of  the  church.  The  first-fruit  of  his  cultt^d 
leisure  at  Naples  was  a  philological  treatise,  Didlogo  de  la 
Lmgua  (written  1533) ;  but,  though  his  friends  urged  him 
to  seek  distinction  by  his  humanistic  studies,  his  bent  was 
towards  the  spiritual  problems  of  Biblical  interpretation 
and  the  deep  things  of  the  devout  life.  Vcrmigli  (Peter 
Martyr)  and  Marcantonio  Flaminio  were  leadipg  spirits  in 
the  coterie  of  Valdes,  which  included  Vitforia  Colonna  and 
her  sister-in-law  Giulia  Gonzaga.  On  Ochino,  whom  ho 
furnished  with  themes  for  sermons,  his  influence  was  very 
great.  Carnesecchi,  who  had  known  Valdes  at  Rome  as 
"a  modest  and  wellbrcd  courtier,"  found  him  at  Naples 
in  1540  "wholly  intent  upon  the  study  of  Holy  Scripture," 
portions  of_  which  he  translated  from  the  Hebrew  and 
Greek  into  Spanish,  with  comments  and  suggestive  pre- 
faces. To  his  teaching  Ciirnesecchi  ascribes  his  own  com- 
plete adoption  of  the  Evangelical  doctrine  of  justification 
by  faith,  and  at  the  same  time  his  estrangement  from  the 
policy  of  the  Lutheran  schism  Valdes  died  at  Naples  in 
May  1541. 

The  death  of  Valdes  scattered  his  band  of  associates.  Ochino 
and  Vermigli  abandoned  the  hope  of  a  regenerated  Catholicism, 
and  left  Italy.  By  degrees  some  of  Valdcs's  writings  were  tr.inslatcd 
into  Italian  and  pulilished.  They  exhibit  great  originality  and 
penetration,  combined  with  a  delicate  vein  of  seminiystical  spiritu- 
ality, and  retain  a  largo  measure  of  that  personal  cliann  which  is 
attributed  to  their  author  in  all  contemporary  notices.  Lloreuto 
finds  traces  in  Valdes  of  tho  influence  of  Tauler's  wrifincs ;  any 
such  influence  must  have  been  at  second  haniL     ^'  '  '  'i  re- 

lations with  Fra  Benedetto  of  Mantua,  tho  anon.  r  of 

Del BfnfJiziodiOc3ACri3toCroufisso,V!\x\c\i\\:i%iv\'.  ^  i  '.inio 
(reprinted  by  Dr  Babington,  Cambridge,  1865).  The  suggestion 
that  Valdes  was  unsound  on  the  doctrine  of  the  Trinity  was  first 
made  in  1567  by  tho  Transylvanian  bishop,  Francis  David  (see 
Soiisus,  vol.  ixii.  p  230) ;  it  h.Ts  Xx^n  adopieJ  by  Sand  (1634), 
Wallace  (1850),  and  other  anti-Trinitarian  writers,  and  is  counte- 
nanced by  Bayle.  Some  colour  has  been  given  to  this  view  by  iso- 
lated cxpreaaions  in  his  writings,  and  by  tho  subsequent  course  o( 
Ochino,  whose  orll     '  .^  however,  to  have  been  unjustly 

suspected,  from  tl  insight  with  whi.-h  he  presented 

objections.     But  V..  .  ho  never  trcnt.s  of  tho  Trinity,  even 

when  commenting  u|>uu  MalL  xxviii.  IP,  rcorving  it  in  his  Lallt 
Spirilualt  as  a  topic  for  sdvanred  Christians,  ciidicitly  altlrms  the 
ronsubstanlialitv  of  tho  Son,  whom  he  unites  in  <loxoU>gies  with  the 
Father  and  tho  lloly  Si.irit  ((>)>u.«-.,  p.  145).  His  intorojt  centred 
in  lusilers  of  practiral  rather  than  of  siieculalivo  thculogy  :  his 
great  aim  was  the  nromotion  of  a  healthy  and  personal  piety. 

Tho  fulluwing  i;  a  list  of  bis  writings. 

(1)  7)ul/<»jo  lie  Mrrnmo  y  Carort,  b\o  (no  date  or  place  of  print- 
ing; iri2S  I).  An  Il.ilinn  Iranslalinn,  liy  Niiolo  Francn,  urns  printed 
at  Veniro  »itlio\it  d.it.%  and  rfj.rit.t'-l  it  111-  •.imp j'hrr  In  1545. 
Iloth  with  tho  original  and  the  I  i  Pi,!- 

li^jo  on  tho  sack  of  Homo  in  l.'-.  .tjte«l 

at  the  same  time.     Both  are  a:- —  .       'Po$ 

I>iMfitaf  1850.  (2)  Viiili'fo  it/-  In  I,nijun,  wntten  in  1633,  fint 
printr.l  nt  Madrid.  17^7,  n-pnntrd  l«On™'"l  1i*7.'»,     (XS  i)ual  lila»iirn 

ti  dfvi  ' 

CoKil  .  ■■  "• 

was  m^i ;,■:..-  •"'. 

I545V  .No  .Spanuh  original  1' known.  U  ».t.  ieprvJuit.^1  .J /..i//« 
SpinlvrtU,  lUwl,  l.'.4P.  «nd  I'nri".  1560.     A  Latin  reniion.  by  IMrr- 

moIoV  ■        •        •      -  ■"-      •'    -'rpn 

inin.l.-  l'^ 

19S2,;.:  ,  ■'!''. 

Fi-hruary  1^•.^'J  (al*.  «.|«i4lely  pul.liil.'.l).  (4)  7;j'...i...  ,  lir»t 
pubhahcd  at  Boon,  1881.  from  t  DMnuacript  in  the  PaLilinc  Library 
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*l  Vienna.  Au  lulian  trantiition,  1  Cini^ii  TmUUilli  Ei-tiiotlici, 
wu  |>uMi«lie«i  tt  Konii'.  154S.  tfi-nntcl  isrt9.  An  Kngliah  trnna- 
Ution.  by  J.  Y.  RoiU,  u  in  AT/;  '  .,  1SS2.     (5)  Alfalxlo 

CkriMUtno,  Yfnicc,  15*5.  an  It.i  u  of  an  unimbliahca 

uhI  lu«t  Snanish  original.     An  1  -ion,  by  B.  B.  Wiffcn, 

wms  publiilieJ  in  1861.  (6)  Ciciilo  i  i>.«  tu.n-ii/fnK'"'!"  !  •''<"  ""• 
nnAl  is  K>i.|  to  liav*  been  published,  an<l  al'  copies  »uppr«aao<l  by 
a«  S]         '    ■  I'.ion  ;  thiity-niio  of  the  Con^idera^iia  wore 

poblisl  TratatiitM  from  a  Vienna  manu9cri|it.      An 

Italian   •.  ,  by  Celio  Socomlo  Curioue,  Lf  Ctiilo  el  Died 

I>iriHt  CuiunicniiiuHi,  was  publislie>l  at  B'vsel,  1550,  8vo.  A  Fli'Urll 
txanslatini,  bv  CUuJo  dc  Keniuilinon,  was  published  at  Lyons,  15G3, 
8ro,  and  Tarls,  1565,  Svo.  The  English  translation  by  Niohulns 
Ferrar  was  published  at  Oxfonl,  163S,  <io,  at  the  instance  of  Gcorgo 
HerK-rt :  it  was  reprintol  at  Cambridge,  16<6  :  a  new  translation, 
bv  J-  T.  Betts,  was  issued  in  1S65.  A  translation  into  Spanish  from 
ifio  Italian,  by  Luis  Usoi  i  Kio,  was  published  in  1855.  (7)  Sei'cn 
Doctrinal  Letitrs,  printed  with  the  TnUaditca.  from  a  Vienna  ninnu- 
•cript,  and  translated  by  J.  T.  Betts  in  tlie  XVIl.  Opuscules.  (8) 
ComcHtario  Bren  .  .  .  sohre  la  Epistola  de  San  Puhlo  a  los  KoMUinos, 
Venice,  1556  ;  translation  and  commentary,  edited  by  Juan  I'crcz 
de  Pineda,  reprinted  1S56  ;  English  version,  by  J.  T.  Betts,  1883. 
(9)  Couientarto  Breve  .  .  .  aoi/ye  la  Primc'-a  Epislola  de  San  Pablo 
a  /<»  CoriutiM,  Venice,  1557  ;  translation  and  conimontniy,  edited, 
rtpri.ited,  and  translated  as  No.  8.  (10)  El  Evnngelio  de  Sail 
HaUj,  translation  and  commentary,  6rst  published  in  1881,  from  a 
Tienui  manuscript  ;  English  version,  by  J.  T.  UettM,  1883.  (11) 
El  Sallcrio,  translatiou  of  the  Psalms  from  Hebrew  into  .''ponish, 
published  with  the  TrtUaditos,  from  a  Vienna  maiiu.>>cript.  (12) 
At  Vienna  is  an  unpublished  commentory  in  S|>anisli  on  I*salm« 
L-xlL  (13)  Sand  mcntioiw  a  corninoutary  on  St  JohnV  Gospel, 
which  is  not  known  to  exist. 

Tlie  nntiees  of  Vsl.lcs  in  Ssn.l  (;!i6.l!X».  AnllirlHlliir.,  10S4,  i>.  2),  Bnyle,  and 
Wallace  (.^  «/(((-! «-  Jiio^-,  ISiO,  U.  s)ar«  very  InadoqnatA.  Ill*,  revival  of  iiiUrvHt 
la  hlir  ii  Jtie  to  JJ'Crie,  llil.  Ilff.  U  Ilnly,  Isjr,  and  //W.  ;.'</■  1«  SjMlii,  152«. 
But  the  full  knowlevlse  nf  his  life  and  toa«liiiip«  wan  fln»t  oi>ened  up  by  Ilii  jaiiiln 
B.  Wiffcn.  whose  I.i/t  of  Valdot  was  prellxe<l  In  isi*^  to  Uio  new  ti-innlati<ni  of 
the  L««iuJerarioiu.  Since  then  lni|>ortJilit  ditcoverlet  lisve  been  ina<le  in  tlic 
Anlic  Library.  Vienna,  by  Dr  E-lward  Boclinier  ;  (vinipore  lii>*  .Sj^ui.  t.tfcrMuiii 
uflto  CiMlMri**,  1ST4.  and  tiwj  of  IKt  J'K-in  /Irolhirs,  J.  ami  A.  df  Val'Ut,  pto- 
ftxed  to  BiblioUi.  irt/rniaiin,  1SS2.  aNo  lepnrately.  rt-ith  lutloil.  b>  J.  1'.  DettM. 
For  an  interesting  mkctcti  o'  Valtlej*,  aee  Bcnmtli's  Ltriutrtllno  Ochnto,  1870. 
RctpecliiiR  Ilia  tlico]o-.;lcal  utandp-'int.  compare  Bo  ict-Maury,  JCirlii  s.uinfs  aj 
£af.  I'ail.  C»rU<iai4«y,  Irani,  by  Hail,  IbS).  (A.  GO  ) 

VALDO.     Seo  Waldo. 

VALEKCE,  a  town  of  1  ranee,  jlief-lieu  of  tlie  depart- 
ment of  Drome  and  an  episcopal  see,  is  situated  on  the 
left  bank  of  the  Rhone,  65  miles  south  of  Lyons  on  the 
railway  to  Marseilles.  The  river  is  here  crossed  by  a  fine 
suspension  bridge.  The  cathedral  of  St  Apolliiiaris  (origin- 
ally of  St  Stephen)  was  rebuilt  in  the  1 1th  century  in 
the  Aavergnesque  variety  of  the  Romanesque  style,  and 
consecrated  in  1095  by  Urban  II.  It  was  greatly  injured 
in  the  Wars  of  Religion,  but  restored  in  1604.  The  porch 
was  rebuilt  in  1S61  ;  above  it  rises  a  stone  tower  (187  feet). 
The  church  contains  the  monument  of  Pius  VI.  (bust  by 
Canova),  who  died  at  Valence  in  1799.  A  curious  house 
(Les  Ti;tes)of  the  16th  century  has  a  sculptured  front  with 
heads  of  Homer,  Hippocrates,  Aristotle,  Pythagoras,  .i:c. 
The  antique  "  little  seminary  "  is  occupied  by  a  gallery  of 
pictures,  a  museum  of  natural  history,  a  library  (25,000 
volumes),  and  a  collection  of  antiquities.  Valence  possesses 
a  botanic  garden,  a  champ  de  JIars,  artillery  barracks,  and 
a  departmental  prison,  worked  on  the  solitary  systeni. 
The  chief  industries  are  the  spinning  and  weaving  of  silk, 
repressing,  distilling,  metal-founding,  and  the  manufacture 
of  macaroni.  A  considerable  trade  is  carried  on  in  the  pro- 
duct of  this  industiy  and  in  wine  and  agricultural  produce. 
The  population  in  1881  was  21.941  (commune  25,402)  and 
in  1886  22,453  (commune  24,761). 

VnUntia  eolonia  Julia,  Valcntia  Scqalaunorum  urbs,  or  civitas 
Vnleniin&rum,  was  tho  capitil  of  the  Segalauni,  and  the  eoot  of  a 
celebrated  school  prior  to  tho  Roman  conquest,  a  colony  uiidor 
Augustus,  and  an  important  town  of  Viennensis  Priuui  under 
Yalentinian.  It  was  ravaged  by  the  Alani  and  other  barbarians, 
and  fell  successively  nnder  the  power  of  the  Biirgundians,  the 
Franks,  tho  sovereigns  of  Aries,  the  emperors  of  Germany,  the 
dukes  of  Valentinois,  the  connts'of  Toulouse,  and  its  own  bishops. 
The  inhabitants  rose  unsuccessfully  against  tlicao  last  in  1229, 
but  obtained  protection  with  the  help  of  the  dauphin  iii  13-15. 
In  1450  they  had  their  ri^'bts  and  privileges  coufirmod  by  Louis  XI. 
and  i>ut  OD  an  equal  footing  with  those  of  the  rest  of  Daupliine. 
In  the   16th  ccutury  Protcs'antism  spreid  Ireely   under  Bislio]) 
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Jciii  do  Montluc.  and  Valence  becanio  tlio  c.ipital  of  the  Protestants 
of  the  province  in  1563.  The  town  was  foltilicd  by  Kiaiicis  I. 
It  had  become  the  seat  of  a  celebrated  university  in  1-151 ;  but  tho 
revocation  of  the  Edict  of  Nantc.^  struck  a  fatal  blow  at  its  industry, 
commeice,  and  population.  Valence  wus  tlio  birthplace  of  Geneiiil 
Cbaiiipioiiuet  and  of  I'lesident  Honjenn  (shot  by  the  Communo  of 
Paris  ni  1871) ;  tho  family  of  Montalivot  had  its  origin  here. 

VALENCIA,  a  lii-ovinco  of  Spain,  one  of  tho  three  into 
which  the  former  "kingdom"  of  Valencia  is  now  divided, 
has  an  area  of  4352  square  miles  and  a  population  (1S77) 
of  679,030,  being  thus,  ne.xt  to  Barccloiia,  the  most  popu- 
lous province  in  tho  kingdom.  It  is  bounded  on  tho  N. 
by  Teruel  and  Castellou  do  la  Plana,  on  tho  E.  by  tho 
jiediterranean,  on  tho  S.  by  Alicante,  and  on  the  W.  by 
Albaceto  and  Cuenca.  Tho  surface  is  very  much  diversi- 
fied ;  along  the  coast  it  is  for  tho  most  part  low  and  level,, 
the  fertile  "vegas"  of  Valencia,  J.^tiva,  and  Gandia  in 
many  places  rising  very  little  above  sea-level ;  to  the  west 
of  these  is  a  series  of  tablelands  of  a  mean  elevation  of 
about  1000  feet,  which  in  turn  rise  into  the  mountains 
that  form  the  eastern  boundai-y  of  tho  tableland  of  New 
Castile,  and  attain  within  tho  province  a  maximum  eleva- 
tion of  nearly  4000  feet.  Tho  principal  riveis  are  the 
Guadalaviar  or  Turia  and  tho  Jucar.  The  former  enters 
the  province  in  tho  extreme  north-west,  flows  south-east, 
and  falls  into  the  sea  below  the  town  of  Valencia  ;  it 
receive.s  numerous  tributaries  of  little  importance,  and  it 
dispenses  fertility  by  numerous  "  acequias,"  mostly  of 
lloorish  origin,  throughout  the  whole  of  the  lower  part  of 
its  course.  Tho  Jucar  is  joined  on  the  left  at  Cofrentes 
("Confluentes")  by  tho  Gabriel,  a  stream  nearly  as  con- 
siderable as  it.self,  and  lower  down  by  the  Magro  ;  its  chief 
right-hand  tributaiy  is  the  Albayda.  Both  tho  Jucar  and 
the  Albayda,  like  the  Turia,  supply  an  extensive  irrigation. 
Almost  every  kind  of  geological  formation  from  the  Silurian 
to  the  Quaternary  is  represented  in  Valencia  :  the  vegas 
are  Quaternary  ;  nearly  three-fourths  of  the  entire  pro- 
vince b»long  to  the  Cretaceous ;  large  areas,  especially  to 
the  west,  in  the  district  of  Requena  and  Utiel,  are  of  tho 
Tertiary  period  ;  in  tho  north  the  Jurassic  is  prominent ; 
and  Triassic  is  found  along  many  of  tho  river-valleys. 
The  coast  is  skirted  by  considerable  stretches  of  sand 
dune,  and  by  a  series  of  these  the  lagoon  of  Albufcra 
(21,000  acres)  is  separated  from  tho  Mediterranean.  Tho 
vegas  enjoy  an  exceptionally  fine,  almost  sub-tropical 
Climate.  In  their  low-lying  portions  rico  is  the  favourite 
crop  ;  elsewhere  wheat,  maize,  and  all  kinds  of  fruit  are 
abundantly  grown;  the  mulberry  is  cultivated  for  silk;  and 
wine  and  oil  are  produced.  Esparto  grass  is  grown  in  tlio 
less  fertile  areas.  Tho  tablelands  produce  according  to 
their,  elevation  and  exposure  figs,  almond.s,  olives,  and 
vines.  The  pastures  of  the  higher  grounds  sustain  numei'- 
ous  sheep  and  goats;  but  cattle  and  horses  are  relati\cly 
few  in  Valencia.  Tho  hillsides  are  somewhat  bare  of 
timber.  '  Tho  mineral  resources  of  the  province  are  little 
developed.  The  fishing  industry  on  tho  coast  is  con- 
siderable. The  manufactures  include  those  of  silk,  glass, 
pottery,  and  leather ;  there  are  also  iron  foundries,  dis- 
tilleries, and  soa))  manufactories.  Tho  coast  railway  from 
Tarragona  to  Encina  pa.sses  through  Valencia,  ■whence 
another  line  has  been  carried  along  tho  Cuenca  road  as 
far  as  to  Utiel  (54i  miles).  The  province  is  divided  into 
twenty-one  partidos  judiciales  and  has  275  ayuntamientos. 
There  are  six  "cities" — Valencia  (see  below),  Gandia 
(7604  inhabitants  in  1877).  JAtiva  .(14,534),  Requena 
(13,527),  Sagunto  (6287),  and  Alcira  (16,146). 

VALENCIA,  capital  of  the  above  province,  is  situated 
in  the  beautiful  "  huerta  "  of  Valencia,  on  the  right  bank  of 
the  Guadalaviar  or  Turia.  3  miles  above  its  mouth,  and  304 
miles  by  rail  east-south-east  from  Madrid.  Until  1871  it 
was  enclosed  by  a  wall,  built  in  1356  by  Pedro  VJ.;  two 
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picturesque  gateways  with  macliicolated  towers  still  remain. 
The  river,  reduced,  except  in  time  of  flood,  to  a  scanty 
stream  by  the  demanda  made  upon  it  for  purposes  of  irri- 
gation, is  crossed  by  five  bridges,  of  which  the  longest  has 
thirteen  arches.  The  streets  are  for  the  most  part  narrow, 
crooked,  and  somewhat  gloomy,  but  in  the  more  modem 
quarters  there  are  some  broad  and  handsome  thoroughfares. 
The  cathedral  (La  Seo),  begun  in  1262,  was  afterwards 
(1459)  lengthened  in  its  original  Gothic  style,  but  in  such 
a  way  as  to  spoil  its  proportions,  and  in  the  18th  century 
it  was  further  injured  by  Pseudo-Classic  additions.  It 
possesses  some  fine  examples  of  the  sculpture  and  metal- 
work  of  the  loth  century,  as  well  as  of  the  Valencian  school 
of  painting.  The  campanile  (El  Miguelete),  an  isolated 
octagonal  Gothic  tower,  162  feet  in  height,  commands  an 


I'bn  of  Valencia. 

oxtonsivo  view  of  the  town  and  Burrounding  country.'  Near 
the  cathedral  is  the  episcopal  pakco  ;  its  largo  and  valuable 
library,  rich  in  medals  and  other  antiquities,  Buffered  greatly 
•luring  the  French  occupation  in  1812.  Besides  the  cathe- 
dral, Valencia  has  fourteen  parish  churches  and  numerous 
cithor  ecclesiastical  buildings,  none  of  them  of  great  archi- 
tectural beauty  or  interest;  the  church  of  St  Nicholas  (of 
Moori-^h  origin)  has,  however,  good  sjHicimcns  of  Juanes 
ru»  well  as  frcscon  by  Dinis  Vidal;  and  Itibalta  can  bo  studied 
ill  the  rhapcl  of  the  Colegio  do  Corpus  or  del  Potriarcha. 
Tlie  university  buildinga,  dating  from  the  16lh  century,  are 
brgo  but  uninteresting  ;  the  library  (about  42,000  volumes) 
suffered  severely  in  1«I2,  and,  like  the  other  appointments 
of  the  university,  falls  considerably  short  of  modern  rcquiro- 
mcnU.  There  is  a  cnllcction  of  pictures  (about  1000)  in 
the  rity  gallery,  butonly  a  few, — alniont  entirely  of  the  local 
lurhool, — ore  of  any  importance.  Among  other  public  build- 
int'^  may  l)0  mcntionwl  the  court-house,  a  Doric  edifice, 
dating  from  the  time  of  Ferdinand  the  Cathnlir,  and  having 
curioui  frescos  (I.'i92)  in  iU  "rhambor  of  deputies  " ;  the 
cu.stoni  house  (I'SS),  now  n  cigar  man\ifaclory,  employing 
■omo  3.i00  women  ;  and  the  silk  exchange,  a  largo  aud 


elegant  Gothic  hall  (1482).  The  citadel,  on  the  north- 
east of  the  town,  was  built  by  Charles  \.  as  a  protection 
against  Barbarossa,  the  sea-rover ;  in  the  south-west  of  the 
town  is  the  former  College  of  Saint  Augustine,  now  used 
as  a  model  prison,  adjoining  which  is  a  large  hospital. 
Outside  the  walls  are  a  botanic  garden,  a  large  bull-ring, 
and  various  shady  promenades,  including  the  beautiful 
"Glorieta,"  and,  on  the  north  side  of  the  river,  the  alameda, 
leading  to  the  port  of  El  Grao.  The  principal  manufacture 
is  silk,  and  the  town  is  also  celebrated  for  its  coloured 
tiles  or  "azulejos."  Linen  and  woollen  fabrics,  hats, 
leather,  paper,  cigars,  glass,  and  pottery  are  also  manu- 
factured, and  there  are  foundries  and  printing-works.  Com, 
rice,  silk,  saffron,  oranges,  raisins,  almonds,  figs,  and  other 
fruits  are  extensively  exported,  and  iron,  hardware,  timber, 
and  colonial  produce  are  imported. 
The  port  is  at  El  Grao  (Villanueva 
del  Grao;  population  4433  in 
1877),  3  miles  distant,  where  a 
commodious  harbour  with  a  mini- 
mum depth  of  20  feet  has  been 
constructed.  The  works  were  be- 
gun in  1792.  The  population  of 
Valencia  in  1877  was  143,856, 
and  in  1888  about  170,000  (esti- 
mated). 

Tlie  earliest  Jiistorical  mention  ol 
Valencia  ( Falcnlia)  is  bjr  Livy  (EirU., 
It.),  according  to  whom  Junius  brutua 
settled  the  solJiers  of  Virialhus  here 
(136  B.C.).  It  sided  with  Scrtorius  (c 
77  n.c.),  and  was  accordingly  sorerely 
punished  by  Pompcy,  but  must  have 
recovered  speedily,  being  mentioned  by 
Pliny  (iii.  4)  as  a  colonv  in  the  region 
of  the  Edctmi,  and  spoken  of  by  Mela 
as  an  import.int  place.  It  was  taken 
from  the  Gotlis  by  the  floors  in  714, 
and  from  the  Moors  by  the  Cid  (ae« 
vol.  v.  p.  774)  in  1094,  from  whom  it  ii 
sometimes  called  Valencia  del  Cid.  Tho 
Moors  recovered  possession  in  1101,  but 
were  compelled  hnallv  to  relinquish  it 
in  1238,  when  Jaymo  I.  of  Ara;^on  ("  Kl 
Conquistador")  added  it  to  hu  domi- 
nions. In  the  ICth  and  17th  centuries 
it  became  tho  seat  of  a  considerablo 
school  of  painting,  of  which  Juanes 
(lSOC-79)  may  U)  regardwl  as  tha 
founder,  and  to  which  bclongod  alio 
Francisco  de  Ribalta  (1560-1628),  Juan 
de  Ribalta  (1597-1628),  Joso  Ribera 
(1588-1656),  Pedro  Orrento  (1560-1644), 
and  J.  O.  E.spino8»  (1600-1680).  In  tho  beginning  of  tho  17th 
century  Valencia  and  its  surrounding  district  sudere*!  greatly  from 
the  expulsion  of  thoMoors,  its  most  industrious  and  enterprising 
cnltivatora.  In  tho  War  of  Suceeasion  Valencia  aided  emphatic- 
ally with  the  houM  of  Austria,  for  which  it  was  punished  bv  being 
deprived  of  many  of  iU  ancient  privileges.  In  1808  an  abortivs 
attempt  to  capture  it  was  made  by  tho  Ffencli ;  they  •uccooJod, 
however,  in  1812,  and  held  it  till  Jnno  1813. 

VALENCIA,  a  town  in  the  United  SUtcs  of  Vencnicla, 
capital  of  tho  state  of  Carabobo,  situated  amidst  savannas 
and  tropical  plantations,  1800  feet  alvovo  sea-lovcl,  in  tha 
valley  between  tho  two  chains  of  the  Maritime  Andes.  It 
Li  about  3  or  4  miles  distant  from  tho  I^ngoon  of  Tocarigua 
or  Ijike  of  Valencia  (about  4.')  miles  in  length  and  from 
10  to  13  in  width).  Tho  town  is  connected  by  cartro.->ds 
with  Caricas  and  other  places  in  tho  interior,  o«  well  as 
with  its  port,  Puerto  Calx-llo.  A  railway  acro.M  llip 
northern  chain  of  the  Maritimo  Ande»,  with  t,  total  leni^l. 
of  33J  miles,  was  nearly  completed  l>clwcen'Vali'nria  anu 
iU  seajwrt  in  tho  end  of  1887.  Tho  town  is  well  built, 
with  straight  strooU  cutting  one  another  at  right  angles. 
Tho  7>/<».-a  or  chief  square,  which  is  adnrned  with  an  early 
Spanish    church,    comroonda   a    mognifirent   view   of    tho 
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Maritime  Andes."  There  arc  several  manufactories,  tiinong 
them  II  weaving  f.ietcry  ami  one  I'or  the  making  of 
machinery-  and  agricultural  imiilcmcnts.  An  iron  aque- 
duct supplies  the  town  with  drinking  water.  Among  the 
educational  instit'utious  are  a  college  of  science  and  a 
normal  school.  The  climate  is  said  to  bo  healthy.  The 
highest  temperature  is  equal  to  85'  Fahr.,  the  lowest  CS°, 
the  mean  76'-r>.     The  poi)ulation  in  1SS3  was  36,145. 

VALEN'CIENNES,  a  town  of  Franco  and  a  first-class 
iortrvss,  in  the  department  of  Kord,  is  157  miles  north- 
iiorth-cast  of  Paris  on  the  railway  to  Brussels,  at  the  point 
where  the  river  Ehonello  joins  the  Scheldt.  The  latter 
liere  divides  into  two  branches,  one  of  which  flows  through 
the  town,  while  the  other,  canalized,  fills  the  trenches  of 
the  citadel  and  skirts  the  fortifications.  Valenciennes  is 
the  centre  of  a  rich  coal-field,  which  has  called  into  e.xist- 
«nco  numerous  foundries,  forges,  rolling-mills,  wire-works, 
and  machine  sho|«.  There  is  also  an  extensive  beetroot 
cultivation,  with  attendant  sugar-works  and  distilleries. 
Cambrics  and  lau-ns  are  manufactured  and  calico-printing 
is  carried  on,  though  little  of  the  famous  lace  is  now 
made.  There  are  a  court  of  first  instance,  a  chamber  of 
commerce,  a  conseil  de  prud'hommes,  a  chamber  of  agri- 
culture, and  a  sugar  exchange.  The  town -hall,  rebuilt 
after  the  old  plan  in  1867-68,  and  surmounted  by  a  square 
caraimnile,  contains  examples  of  the  three  Watteaus,  Van 
Dyck,  Velazquez,  Rubens  (the  Stoning  of  St  Stephen),  as 
■well  as  numerous  productions  of  the  native  school  of  fine 
arts  (founded  in  1782).  There  are  also  collections  of 
inedals  and  -seals  and  a  fine  specimen  of  old  Valenciennes 
tapestry.  The  library,  formed  at  the  Revolution  from  the 
libraries  of  the  religious  houses  of  Valenciennes,  St  Amand, 
and  the  neighbourhood,  contains  25,000  printed  volumes 
and  980  MSS.,  the  latter  including  valuable  works  in  early 
Romance.  Valenciennes  also  contains  several  interesting 
private  collections,  and  has  associations  for  the  promotion 
«f  agriculture,  science,  art,  music,  <tc.  The  church  of 
Notre  Dame  du  Cordon,  of  the  13th-century  style,  was 
•consecrated  in  1 S64.  The  church  of  St  Gery  has  a  grace- 
fal  modern  tower ;  but  only  a  few  pillars  remain  of  the 
old  building  of  1225.  The  crooked  and  ill-paved  streets 
corjtain  some  houses  of  the  15th  and  IGth  centuries. 
Statues  of  Watteau  and  Froissart  adorn  the  town.  Of  the 
six  gates  three  have  some  architectural  pretensions.  The 
population  in  1881  was  23,291  (commune  27,607)  and  in 
1886  22,919  (commune  27.5751 

Valenciennes,  so  named  because  founded  or  restored  by  tlie 
«ini«ror  Valeutinuin  I.,  was  a  residence  of  Clevis,  and  it  was  liither 
tliat  Cliarlemagne  Buromoned  bis  first  assembly  of  states  in  771. 
The  Nonnans  were  repulsed  from  it«  fortifications  in  881.  Vnlcn- 
cicnnes  by  turns  bcloJiecd  to  Hainault  and  was  indci)endent,  till 
tiken  by  Baldwin  of  Fiandere  iu  1003.  It  espoused  the  cause  of 
Jean  d'Avcsncs  in  13S3,  and  was  unsuccessfully  besieged  by  the 
Flemings.  In  tltc  16th  century  Valenciennes  became  the  stroiig- 
liold  of  Protestantism  in  Hainault,  but  was  contpu-rcd  by  the 
Spanianls,  who  committed  all  sorts  of  excesses.-^  In  16.''>8  the 
Spaniards  under  Conde  made  a  successful  defence  against  the 
French  under  Turcnnc  ;  but  iu  1677  Louis  XIV.  took  the  town 
after  an  eight  days'  siege,  and  A'aubon  constructed  the  titatkl. 
Valenciennes  hu  since  always  belonged  to  France.  In  1793,  »ftcr 
forty-three  days'  bombardment,  the  garrison,  reduced  to  3000  men, 
aarrcndered  to  the  allied  forces  numbering  some  140,000  or  150,000 
raen,  with  400  cannon.  In  1815  it'defended  itself  successfully. 
j^moug  the  natives  of  Valenciennes  may  be  mentioned  Isabella  of 
Hainault,  wifeof  Philip  Augustus  of  France,  Baldwin  IX.  of  Flanders 
(cm;iero<  <i  Cunstanlinoiile),  Jeanne  of  Flanders,  Henry  VII.  of 
Luxemburg  (emperor  of  Germany),  Froiasart,  the  painters  Watteau 
<3),  Pater,  and  Abel  de  Pujol,  the  scnlptora  De  Crauck,  Durcz, 
Saly,  Carjicaux,  and  Lcmaire,  the  soldiers  Jacques  do  Lalaing  and 
Charles  do  Lannoy  (viceroy  of  Naples),  and  the  navigator  Lemaire. 

VALENS,  emperor  of  the  East  from  364  to  378,  owed 
lis  elevation  in  the  thirty-sixth  year  of  his  age  to  his 
brother  Valentinian,  who  chose  him  to  be  his  associate  in 
the  empire,  of  which  a  fovmal  divLoion  into  East  and  West 


was  now  once  for  all  definitively  arraiiged  (see  Valentiv- 
IAN  I.).  Valens  had  been  attached  to  Julian's  bodyguard, 
but  ho  wa.s  not  much  of  a  soldier,  though  his  father,  (Jra- 
tian  of  rannonin,  had  risen  from  the  ranks  to  a  high  i)osi- 
tion.  A  revolt  headed  by  I'rocopius  in  the  second  year  of 
his  reign,  and  backed  up  by  the  public  opinion  of  Con- 
stantinople and  the  sympathy  of  the  Gothic  iirinces  and, 
chiefs  on  the  Danube,  .seemed  so  alarming  that  he  thought 
of  negotiation;  but  in  the  following  year  the  revolt 
collapsed  at  the  prompt  action  of  a  loyal  and  able  veteran 
officer.  In  the  year  366  Vitlens  at  one  stroke  reduced  the 
taxes  of  the  empire  by  one-fourth,  a  very  popular  measure, 
though  one  of  questionable  policy  in  the  face  of  the  threaten- 
ing attitude  of  the  Goths  on  the  lower  Danube.  Before 
venturing  on  a  campaign  against  them,  Valens  received 
baptism  from  Eudoxus,  the  bishop  of  Constantinople  and 
the  leader  of  the  Arian  party.  A.ftcr  .some  small  successes 
over  the  Goths,  won  liy  his  generals,  Valens  conchided  a 
peace  with  them,  which  lasted  six  years,  on  a  general 
understanding  that  the  Danube  was  to  be  the  bound  try 
between  Goths  and  Romans.  On  his  return  to  Constanti- 
no])Io  in  369-370  Valens  began  to  persecute  his  orthodox 
and  Catholic  subjects.  Yet  he  can  hardly  have  been  a 
hearty  and  willing  persecutor,  or  ho  would  not  have  suffered 
the  orthodox  Basil  to  remain  bishop  of  Ca-sarea  in  Cajipa- 
docia,  nor  can  ho  have  been  a  thoroughgoing  religious 
fanatic,  or  he  would  not  have  restrained  many  of  his  sub- 
jects from  burying  themselves  in  monasteries  to  escape 
the  duties  of  citizens.  Indeed  he  had  not  the  strength  of 
will  or  force  of  character  to  have  been  either  the  one  or 
the  other. 

In  the  years  371  to  377  Valeus  was  in  Asia  Jlinor, 
most  of  the  time  at  the*Syrian  Antioch. .  The  late  war 
with  Persia  under  the  emperors  Julian  and  Jovian  had 
not  been  satisfactorily  concluded  :  the  question  as  to  the 
possession  or  the  protectorate  of  Armenia  was  stilj  in 
suspense.  Valens,  though  anxious  to  avoid  an  Eastern 
war,  because  of  danger  nearer  home  from  the  restlessness 
of  the  Goths,  was  compelled  to  take  the  field  against 
Sapor,  who  had  invaded  and  occupied  Armenia.  It  seemi 
that  Valens  •  crossed  the  Euphrates  in  373,  and  in  Meso- 
potamia his  troops  drove  back  the  king  of  Persia  tB  tke 
farther  bank  of  the  Tigris.  But  the  Roman  success  was 
by  no  means  decisive,  and  no  definite  understanding  as  to 
boundaries  was  come  to  with  Persia.  Valens  returned  to 
Antioch,  where  in  the  winter  of  373  a  young  man  of  high 
rank,  Theodorus  by  name,  was  made  to  believe  by  a  pack 
of  fortune-tellers  and  magicians  that  the  emperor's  suc- 
cessor would  be  a  man  whose  name  began  with  "Theod." 
T^ieodorus  was  ])ut  to  death,  with  many  others  whose 
name  began  with  the  same  fatal  letters ;  and  this  led  to 
a  vindictive  persecution  throughout  the  province  of  Asia 
of  all  who  professed  or  practised  magic  and  necromancy. 
The  age  was  a  very  superstitious  and  inquisitive  one,  and 
Valens  certainly  shared  its  weakness.  Between  374  and 
377  we  read  of  grievous  complaints  of  injustice  and  extor- 
tion jjerpetrated  under  legal  forms,  the  result  probably  of 
the  recent  panic,  and  pointing  to  an  increasing  weakness 
and  timidity  at  headquarters.  Although  preparations  were 
made  for  following  up  the  war  with  Persia  and  securing 
the  frontier,  a  truce  was  jiatched  up,  rather  to  the  disad- 
vantage of  the  empire,  Armenia  and  the  adjacent  country 
being  half  conquered  and  annexed  by  Sapor.  The  armies 
of  Rome,  in  fact,  were  wanted  in  another  quarter.  The 
Huns,  of  whom  we  now  hoar  for  the  first  time,  were  be- 
ginning in  376  to  press  the  Goths  from  the  north,  and  the 
latter  asked  leave  of  the  emperor  to  cross  the  Danube  into 
Roman  territory.  This  they  were  allowed  to  do,  on  the 
condition  that  they  came  unarmed,  and  their  children  were 

*  Ajiini.  Slarc.,  xxix,  1  ;  the  non-ative  is  brief  and  not  very  clear. 
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transported  to  Asia  as  hostages.  The  conditions,  how- 
ever, were  not  strictly  enforced,  and  the  whole  aflair  was 
treacherously  mismanai^ed  by  the  jinueria)  generals,  who 
for  their  own  profit  lorced  the  new  settlers  to  btiy  food  at 
famine  prices.  Accordingly  the  enraged  Goths,  under  their 
chief  Frithigem,  streamed  across  the  Balkans  into  Thrace 
and  the  country  round  Adrianople,  plundering,  burni.ig, 
and  slaughtering  as  they  went.  They  were  driven  back 
for  a  time,  but  returned  in  the  spring  of  378  in  greater 
force,  with  Huns  and  Alans  to  fight  with  them  against  the 
empire ;  and  again,  after  one  or  two  repulses,  they  pene- 
trated to  the  neighbourhood  of  Adrianople.  Yalens,  who 
had  now  returned  to  Constantinoule,  left  the  capital  in 
May  378  with  a  strong  and  well-ofTicercd  army.  AVithout 
awaiting  the  arrival  of  his  nephew  Gratian,  cmperoi  of  the 
West,  who  had  just  won  a  great  victory  over  one  of  the 
barbarous  tribes  of  Germany  in  Alsace,  Valens  attacked 
the  enemy  at  once,  although  his  troops  had  to  go  into 
action  heated  and  fatigued  by  a  long  march  on  a  sultry 
Au^st  day.  The  battle  was  decided  mainly  by  the 
cavalry  of  the  Alans  and  Sarmatians,  the  Roman  infantry 
being  outnumbered,  outmanceuvred,  and  finally  so  hemmed 
in  that  the  men  could  scarcely  draw  their  swords.  The 
slaughter  went  on  for  hours,  till  the  imperial  army  was 
destroyed.  Valens  either  perished  on  the  field  or,  as  souie 
said,  in  a  cottage  fired  by  the  enemy.  Trom  the  Uittle  of 
Adrianople  the  Goths  permanently  established  themselves 
south  of  the  Danube. 

Ammianus  MarccllLnns,  a  coi'tein)>oiaijr  niiicr,  is  oiii  rlucf 
authority  for  the  reitrns  of  Valens  and  Valcntiniau.  SooalsoGibbou'b 
•ketch  of  the  pcricl  in  the  26th  and  27th  chaijteta  of  hiii  Decline 
and  fall  and  Hodgkin's  Ilal^ij  and  ha  In-ndcn. 

VALEXTINE,  or  Valestinus,  the  name  of  a  consider- 
able number  of  saints,*  three  of  whom  may  be  particularized. 
1.  VALE.STiNas,  presbyter  and  martyr,  according  to  the 
authorized  Roman  legend  (see  lesson  for  second  nocturn, 
14  th  February,  in  the  diocese  of  Tortosa),  was  arrested  and 
thrown  into  chains  at  the  instance  of  the  emperor  Claudius 
(Gothicus),  and  handed  over  to  Calphurnius,  who  employed 
one  Asterius  to  try  to  win  him  back  to  idolatry.  Valentine 
miraculoasly  healed  the  blind  daughter  of  Asteriu.s,  who 
accordingly  believed  and  was  baptized,  with  all  his  house. 
The  saint  after  long  imprisonment  was  beaten  with  clubs 
and  finally  beheaded  on  the  Flaminian  Way  (Wth  Feb- 
ruary). 2.  VALESTixas  of  Intcramna  (Terni),  bishop  and 
martyr,  miraculously  healed  Cha;rcmon,  the  deformed  son 
of  Craton,  a  Greek  rhetorician  living  in  Rome,  who  along 
with  various  other  prominent  persons  was  accordingly 
converted.  This  Valentino,  who  also  is  commemorated  on 
Hth  February,  is  invoked,  especially  in  Italy  and  Gcrmiiny 
(St  Vtltcn),  in  cases  of  opilep.sy  and  cognate  disorders. 
3.  VALE.VTiNU.t,  who  is  «|)oken  of  as  tho  apostlo  of  Rha;tia, 
and  venerated  in  Passau  as  its  first  bishop,  flourished 
during  tho  first  half  of  the  fifth  century. 

For  tho  pocn)i.-ir  obncrvaiicci  that  uwKi  to  ho  connected  n-Uh 
8t  Valenlin^'f  Ere  and  Day  in  Kn;;land,  Scotland,  and  also  (it  is 
laid)  in  mtrq  |iirt«  of  Franco,  and  lo  winch  allusion  is  so  fre<|nentl)r 
mad9  bj  Englinh  nrritem  from  Shnkr<«|icaro  onwards,  such  works  as 
Brand's  f'y>pHlnr  Antujuitieji,  Hone's  KverylJay  /fouA-,  or  Chambers's 
Book  of  [M^t  may  bo  ronsultml.  Their  anpropriatcnosa  to  the  spring 
aeaaon  is.  In  a  general  war.  perhaps,  obvi<>iis  enough  ;  and,  as  for  t)io 
name,  it  ha<  li^rn  ■iiccn't'^l  that  there  is  at  least  a  similarity  in 
•oand  betwMa  Valrnttrm  and  ffaUntin  (Ft.  dim.  from  yalanl^. 

VALENTIN  IAN  I.,  cmiKsror  of  tho  West  from  3G<  to 
375.  H«  had  Wen  an  officer  of  tho  ^unrd  under  Julian 
and  JoTian,  and  hrul  riaon  high  in  tho  imperial  acrvlco. 
With  a  fino  robuit  frnmc,  h»  |ioi«cjwcd  great  courago  and 
grMt  military  ca|i«icity.  Ha  was  rlinx-n  emperor  in  his 
forty  third  year  hy  tho  ofUccra  of  Iho  army  at  Niowa  in 
THtliynia  nu\y  in  364,  and  ahnrlly  afterwards  named  his 
brother  Valinr  (i'')  colleai^a  with  him  in  tho  empire. 

'  Tba  ilfilifftnUxittm  of  Htadlsr-Oinal  annmeratas  Dny.lwo. 


The  two  brothers,  after  passing  through  the  chief  cities  of 
the  neighbouring  district,  arranged  the  partition  of  the 
empire  at  Naissus  (Nissa)  in  Upper  Moesia.  As  emperor 
of  tho  West,  Valentinian  took  Italy,  lllyricum,  Spain,  the 
Gauls,  Britain,  and  Africa,  leaving  to  Valens  the  eastern 
half  of  the  Balkan  Peninsula,  Greece,  Egypt,  Syria,  and 
.\sia  Minor  as  far  as  Persia.  During  tho  short  reign  of 
Valentinian  there  were  wars  in  Africa,  in  Germany,  and  in 
Britain,  and  Rome  came  into  collision  with  barbarian  peoples 
of  whom  we  now  hear  for  the  first  time, — Burgundians, 
Saxons,  Alemanni.  The  emperor's  chief  work  was  guard- 
ing the  frontiers  and  establishing  military  positions.  Miljin 
was  at  first  his  headquarters  for  settling  the  afiairs  of 
northern  Itrtly  ;  next  year  (365)  he  was  at  Paris,  and  then 
at  Rheims,  to  direct  the  operations  of  his  generals  against 
the  Alemanni.  This  people  were  driven  back  to  the  Ger- 
man bank  of  the  Rhine,  and  checked  for  a  while  by  a 
chain  of  military  posts  and  fortresses,  though  at  tbo  close 
of  367  they  swooped  down  on  Moguntiacum  (Mainz)  and 
plundered  the  city.  In  that  same  year  Valentinian  was  at 
.\miens,  and  there,  before  his  assembled  troops,  he  gave 
the  title  of  Augustus  to  his  son  Gratian,  eight  years  of  age. 
The  next  three  years  he  spent  at  Treves,  organizing  the 
defence  of  the  Rhine  frontier  against  the  Alemanni  and 
Saxons,  and  personally  superintending  tho  construction  of 
numerous  forts.  Treves  was,  in  fact,  -his  headquarters  dur- 
ing most  of  his  reign.  His  general  administration  seems, 
to  have  been  thoroughly  honest  and  able,  in  some  rcsi)ects 
lieneficent.  If  he  was  hard  and  exacting  in  the  matter  oT 
taxes,  he  spent  them  in  tho  defence  and  improvement  of 
his  dominions,  not  in  idle  show  or  luxury.  Though  him- 
self a  plain  and  almost  illiterate  soldier,  he  was  a  foundec 
of  schools,  and  ho  also  provided  medical  attendance  for  the 
poor  of  Rome,  by  appointing  a  physician  for  each  of  the 
fourteen  districts  of  the  city.  He  was  a  Christian,  an 
orthodox  Catholic,  and  in  his  life  perfectly  pure ;  but  he 
permitted  absolute  religious  freedom  to  all  his  subjects. 
Against  all  abuses,  both  civil  and  ecclesiastical,  he  steadily 
set  his  face,  even  against  the  increasing  wealth  and  worldli- 
ness  of  the  clergy.  Valentinian  was  in  many  ways  a  gootl 
and  able  ruler  at  a  particularly  difficult  time.  Tho  great 
blot  on  his  memory  is  his  cruelty,  which  at  times  was 
frightful,  and  showed  itself  in  its  full  fierceness  in  the 
puni-shment  of  persons  acciLscd  of  witchcraft,  soothsaying, 
or  magical  practices.  In  374  the  Quadi,  a  German  tribe 
in  what  is  now  Moravia  and  Hunjpry,  resenting  the  erec- 
tion of  Roman  forts  to  the  north  of  tho  Danube  in  what 
they  considered  to  bo  their  own  territory,  cros.sed  the  river 
and  laid  waste  tho  province  of  Pannonia,  Valentinian'* 
native  land.  Tho  emperor  in  the  April  of  the  following 
year  entered  lllyricum  with  a  powerful  army,  and  gave 
audience  loan  emba.s.sy  from  the  Quadi  at  llrcgetio  on  the 
Danube,  somewhere  near  Pre-s-sburg.  Their  defence  threw 
him  into  o  paroxysm  of  rage,  in  which  ho  suddenly  fell 
down,  apparently  in  a  fit  of  apoplexy,  and  ilicd  in  a  few 
hours.  His  two  soilh,  Gratian  and  Valentinian  II.,  were 
jointly  his  succwwors. 

VALENTINIAN  II.,  an  infant  of  lour  years  of  age,  with 
his  halfbrotlicr  Gratian,  a  Ind  of  alxuit  seventeen,  bcoaino 
tho  cmpirora  of  tho  VVcst  on  the  death  of  their  father, 
Valentinian  I.,  in  375.  They  made  Milan  their  home;  and 
tho  empire  was  nominally  divided  between  tlieni,  Gratian 
taking  tho  traii.«  Alpino  provinces,  whilst  Italy,  Illyriciiin 
in  part,  and  Afriro  were  to  Iw  under  tho  rulo  of  Volcn- 
lininn  II.,  or  rother  of  his  mother,  Jii.sfino.  .lustino  ^va.^ 
an  Arinn,  and  the  inqcrinl  court  at  Milan  pitted  iUclf 
atrninst  tho  Colholica,  under  tho  famous  Ambrose,  bishop 
of  that  rity.  But  no  greot  was  his  i>opularily  that  tho 
court  was  decidedly  Wnrslrd  in  tho  contcat,  and  tho  em- 
peror's authority  materially  .ihakcn.     In   Z^l   Maxinm.a, 
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■iho  liad  commamled  a  Romnn  army  in  Britain,  and  had 
in  383  (the  year  of  Gratian's  death)  mndo  himself  master 
of  the  northern  provinces,  crossed  the  Alps  into  the  valley 
of  the  Po  and  threatened  Milan.  The  emperor  and  his 
mother  fled  to  Thessalonica,  to  Theodosius,  tlio  emperor  of 
the  East  and  husband  of  CJalla,  Valcntinian's  sister.  At 
their  entreaty  ho  marched  into  Italy  with  an  army,  de- 
cisively defeated  Maximus,and  set  Valentinian  onco  more 
on  the  thron(?(3SS).  Ho  also  converted  the  lad  to  ortho<lox 
Catholicism.  Four  years  later  Valentinian  was  dead.  A 
l>arl>arian  warrior,  a  Frank  named  Arbogast,  who  had 
fought  for  Gratian  and  Theodosins,  so  presumed  on  his 
services  tliat  Valentinian  was  provoked  into  giving  him  a 
letter  of  dismis.sal.  ftut  Arl>ogast  tore  the  letter  up  before 
the  emperor's  face  and  openly  defied  him.  Soon  after- 
wards Valentinian  was.slain,  no  doubt  by  Arbogast's  order, 
at  Vienno  in  Gau^  while  taking  part  in  some  athletic  sports. 
Eugenius,  a  humble  dependent  of  tho  barbarian,  succeeded 
to  the  empire  of  the  West,  a  disgrace  noted  by  tho  poet 
Claudian  {Pf  Tertio  Consulatu  Jlonorii,  Ixvi.). 

VALENTINIAN  III.,  emperor  of  tho  West  from  425 
to  453,  tho  son  of  Constantius  and  Placidia,  daughter  of 
the  great  Theodosius,  was  declared  Ciesar  at  Thessalonica 
wndertho  auspices  of  Theodosius  II.,  and  again  the  follow- 
ing year  at  Rome,  in  tho  sevepth  year  of  his  age.  His 
reign  of  thirty  years  wai  a  period  of  great  and  terrible 
events  associated  with  the  names  of  Attila,  Genseric,  and 
Aetius,  the  "last  of  the  Romans."  This  period  is  marked 
by  the  dismemberment  of  the  Western  em  [lire,  tho  con- 
<juest  of  the  province  of  Africa  by  tho  Vandals  in  4^3, 
the  final  abandonment  of  Britain  in  416,  tho  loss  of  great 
portions  of  Spain  and  Gaul,  in  which  the  barbarians  had 
established  themselves,  and  the  ravaging  of  Sicily  and 
of  the  western  coasts  of  the  Mediterranean  by  the  fleets 
of  Genseric.  As  a  set-off  against  these  calamities  there 
•n'as  th6  great  victory  of  Aetius  over  Attila  in  451  in  the 
neighbourhood  of  Chiilons.  (See  Rome,  vol.  xx.  p.  781.) 
The  burden  of  taxation  became  more  and  more  intolerable 
as  the  power  of  Rome  decreased,  although  there  were  a 
partial  remission  of  taxes  in  450  and  a  cancelling  of  arrears 
in  conse4uence  of  the  general  impoverishment  of  Rome's 
subjects.  Ravenna  was  Valcntinian's  usual  residence  ;  but 
be  fled  to  Rome  in  452  on  the  approach  of  Attila,  who, 
after  lavaging  the  north  of  Italy,  died  in  tho  following 
year.  In  454  Aetius,  between  whoso  son  and  a  daughter 
of  the  emperor  a  marriage  had  been  arranged,  was  treacher- 
ously murdered  by  Valentinian.  Next  year,  however,  the 
crime  was  avenged  by  the  assasnination  of  tho  emperor  as 
he  was  looking  on  at  some  games  in  the  Campus  Martins. 
He  was  a  contemptible  creature,  cowardly,  self-indulgent, 
without  spirit,  and  without  ability.  With  Valentinian  III. 
the  family  of  Theodosius  became  extinct. 

Onr  chief  oricnna!  sources  for  tho  rcic;n  of  Valentinian  III.  aro 
Jordancs,  Pro5i>cr'i  Chronicles,  written  in  tho  6th  century  and  enil- 
iiii;  with  tho  year  455,  anil  tho  poet  Sidoiiins  Apollinaris.  Soo  albo 
Cibbon's  history  of  tho  period  (Decline  and  Fall,  c.  xxxiiL*xxxv.] 
and  Ho<i;;kin'6  Italy  and  her  Invaders  (1880). 

VALENTINUS  AND  VALENTINIANS.  Valentinus 
\sa3  the  most  important  Christian  theologian  before  Origen. 
Clement  and  Origen  both  were  his  pupils.  In  his  school 
all  those  problems  were  started  which  afterwards  engrossed 
the  Greek  fathers,  and  a  large  proportion  of  the  solutions 
given  by  him  and  his  followers  subsequently  became, 
though  in  a  modified  form,  accepted  doctrines.  Tho  dog- 
matic of  Origen  Vies  at  the  foundation  of  the  orthodox 
dogmatic  of  the  church,  and  it  in  its  turn  had  its  prototype 
in  that  of  the  Valentinian  schooL  Valentinus  was  the  first 
man  in  Christendom  who  for  other  than  merely  apologetic 
^••.nx)se8  sought  to  fuse  together  the  results  of  Greek 
Jihilosophy  with  the  substance  of  tho  Gospel,  combined  the 
vcalfed  cthir  of  the  Platonic  and  ^feooythacorean  schools 


with  tho  preaching  of  tho  evangelical  pulpit,  and  treated 
tho  manifestation  of  Jesus  as  the  keystone  in  the  great 
structure  of  thought  which  Greek  science  had  reared.  His 
theology  is,  so  to  speak,  tho  central  pier  of  the  bridge  con- 
necting the  Jewish  with  tho  Christian  Alexandrians.  Ho 
may  perhaps  be  regarded  as  superior  to  Philo  in  sober- 
mindedness  and  in  acutcnes.s,  and  as  having  excelled  Origen 
at  onco  in  delicacy  of  religious  and  moral  perception  and 
in  vigour  of  language,  though  ho  was  far  behind  him  in 
learning  and  in  extent  of  knowledge.*  His  success  as  a 
teacher  was  brilliant.  TertuUian  tells  us  that  among  all 
tho  Christian  "collegia"  that  of  Valentinus  was  the  most 
crowded,^  and  the  numerous  branches  into  which  his 
scholars  soon  divided  are  evidence  of  the  wealth  of  his 
influence.  Kven  his  enemies  have  praised  his  "  ingenium 
et  eloquium "  (AdiK  VaUitt.,  4).  TertuUian,  Clement, 
Origen,  Jerome,  and  Adaniantius  agree  in  testifying  that 
ho  was  a  man  of  singular  gifts.  Tho  few  extant  fragments 
of  his  writings  fully  confirm  this  :  there  is  not  one  of 
them  that  is  not  marked  by  originality  and  depth.  And 
his  disciples,  although  they  have  partly  deteriorated  his 
teachings  by  andisciplined  fancies  and  inappropriate  mytho- 
logizing,  have,  every  one  of  them,  something  ])articular  and 
valuable  to  say.  Their  influence  did  not  cease  until  in  the 
catechetical  school  of  Alexandria  the  church  found  teacher' 
of*  her  own  who  were  at  onco  scientific  theologians  and  de- 
fenders of  tho  church  of  orthodoxy. 

Valentinus. —  Of  Valentinus  himself  almcst  nothi:'.j;  is 
known.  That  be  was  an  Egyptian  by  birth  and  received 
his  education  in  Alexandria  is  probable  but  not  certain.' 
He  came  to  Rome  under  Ilyginus  about  138,  flourished 
under  Pius  (140-155),  and  was  still  there  in  the  time  of 
Anicetus  (c.  155-166).'  This  wo  learn  from  Irenaius  (iii. 
4,  3),  who  lets  us  seo  that  his  main  activity  was  in  Rome. 
He  further  tells  us  that  Polycarp  during  his  sojourn  in 
that  city  was  tho  means  of  converting  some  Valentinians. 
Tertullian  supplements  (De  Prascr.,  30)  Irensus  with  tlio 
information  that  Valentinus  originally  attached  hiinself  in 
Rome  to  the  main  body  of  the  church,  but  "ob  inquietam 
semper  curiositatem  qua  fratrcs  quoque  vitiabat,"  after 
having  been  twice  temporarily  .suspended  from  communion, 
he  was  ultimately  cut  oft'.  This  statement  shows  that  the 
Roman  Church  did  not,  to  begin  with,  possess  tho  .standards 
by  which  to  try  Valentinus.  The  .sections  of  the  Shepherd 
of  Hermas  which  treat  of  the  Gnostics  represent  them  as 
still  continuing  to  exist  within  tho  church,  although  their 
dangerous  character  was  already  known.  It  was  not,  then, 
until  tho  bishopric  of  Anicetus  that  the  Roman  Church  suc- 
ceeded in  ridding  itself  of  the  Valentinian  collegia.  It 
seems  very  doubtful  whether  there  is  any  good  foundation 
for  Tertullian's  further  allegation  (Adv.  Valent.,  4)  that 
Valentinus  was  ambitious  of  obtaining  the  episcopate  of 
Rome  and  that  his  failure  in  this  caused  him  to  break  with 
the  church.  Hippolytus  will  have  it  (see  Epiphanius  and 
Philaster)  that  Valentinus  afterwards  went  to  Cyprus  as  a 
declared  heretic.  We  arc  not  in  a  position  to  control  this 
statement ;  but  the  words  of  Iren;eU3  would  almost  lead  to 
tho  conclusion  that  he  died  in  Rome.  At  any  rate  the-e 
is  no  rea.son  to  suppose  that  he  was  alive  much  later  than 
160.  TertuUian,  in  .spite  of  a  disposition  to  bring  him 
down  to  as  recent  a  pariod  as  possible,  does  not  seem  to 
think  of  him  as  living  in  the  time  of  Marcus  Aurelius. 
But  in  tho  school  of  Valentinus  it  was  asserted  that  their 
master  had  been  a  pupil  of  Theodas,  a  yvuipijiw;  IIurAou;* 
in  that  case  he  must  have  been  a  very  old  man  in  160. 

*  Jerome  oovertheleBRcall.i  him  "doctiHsiraus"  {Cotum.  in  Osee,  ii.  10). 

*  Tcrt.,  .Adv.  Valenl.  ;  rj.  Origon,  Uom.,  ii.  5,  and  Comm.,  liv.  p. 
40,  "  robiiHtin^iraa  soct.a." 

*  Epiph.,  Ilair.,  31  ;  Mur.  Fragra,,  Jin. 

*  Ciera.,  Strom.,  vii.  17,  100.  , 
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^Valentinus  was  the  author  of  several  epistles,  three  frag- 
ments of  which  have  been  preserved  by  Clement;'  one  of 
these  was  addressed  to  a  certain  Agathopus.  He  Tilso  com- 
posed homilies  (one  entitled  On  Friends),  of  which  we 
possess  four  fragments.-  "An  expression  of  TertuIIian's(.'l<ft'. 
Valmi.,  2)  seems  to  imply  that  Valentinus  was  also  the 
author  of  a  treatise  entitled  Sophia.  Perhaps  this  is  the 
source  from  which  Irenaeus's  systematic  account  of  the 
Valeptinian  doctrine  (i.  11,  1)  was  indirectly  taken.  Ter- 
tuUian  speaks  of  Psalms  of  Valentinus  (De  Car.,  xvii.  20) ; 
the  author  of  the  Muratorian  Fragment  seems  also  to  refer 
to  these ;  and  in  the  Philcxophumena  of  Hippolytus  (vi. 
37)  a  considerable  fragment  from  them  is  given.  The 
"  gospel "  of  Valentinus  is  spoken  of  below. 
'  Sources. — All  that  we  possess  of  Valentinus  ami  liis  disciples  arc 
the  fragments  preserved  by  their  opponents,  tlie  fathers  of  the 
church.  Wo  cannot  therefore  put  implicit  confidence  in  all  that 
they  tell  us,  or  accept  as  of  primary  importance  in  the  doctrine  of 
the  Valentinians  all  that  they  represent  as  such.  The  extant  frag- 
ments of  the  writings  of  Valentinus  himself,  as  well  as  of  those  of 
liis  scholars  (Ptolemaeus,  Hcraeleon,  Theodotu.s  and  others),  fortu- 
nately enable  us  to  s«t  their  theology  in  a  more  worthy  light  than 
does  the  fantastic  "system"  which  Irenreus  has  given.  Of  the 
four  aucient  treatises  against  the  Valentinians  known  to  Tertullian 
we  possess  but  one,  that  of  Iremrus,  those  of  Justin,  Miltiades,  and 
Proculus  being  lost.  The  loss  of  Justin  is  most  to  bo  rcCTetted,  for 
he  was  a  contemporary,  and  wTOte  his  Syntagma  probably  in  Komo 
at  the  time  whcji  Valentinus  was  actually  labouring  there.  lu 
Rome  some  sixty  years  later  the  author  of  the  Muratorian  Frag- 
menl  also  took  notice  of  him.  Proculus  wrote  a  special  polemic 
against  him,  while  Jliltiadcs  wrote  in  the  same  sense  in  Asia  Minor 
and  Ircnaeus  in  Gaul  about  180.  Tertullian's  Adiersits  Valen- 
iinianos  was  composed  in  Carthago  some  twenty  years  later,  and 
Clement  engaged  in  a  work  of  a  similar  nature  almost  simultane- 
ously at  Alexandri.%.  Against  the  Marcionite  Church  tho  fathcra 
were  equally  energetic,  Marcion  and  Valentinus  during  the  period 
between  150  and  230  passing  for  the  most  dangerous  heretics.  Our 
oldest  and  at  the  same  time  fullest  source  is  the  work  of  Irenxus, 
wTiich  rests  upon  a  tract  of  Ptolcm.'cus  and  probably  makes  use  of 
the  Syii^nyiii/i' of  Justin.  In  all  probability  no  had  read  nothing  of 
Valentinus  himself.  Tertullian's  Advernu  VaUntinianoa  is  largely 
taken  from  Ircnxns,  but  contains  some  things  that  are  original 
and  of  very  great  value  :  he  had  cither  himself  read  some  Valen. 
tinian  works,  or  had  at  least  obtained  authentic  information  as  to 
their  content".  Our  best  sources  for  Valentinus  himself  arc  tho 
StromatA  and  Eclogues  of  Clement  of  Alexandria,  who  had  read 
much  of  Valentinus  and  something  of  Ileraclenn,  and  gives  extracts 
from  both.  His  Exccrpla  ex  Theodoto  are  also  invaluable.  Ilip- 
polytui  in  both  his  works  against  heretics  has  transcribed  Irenxus  ; 
yet  in  his  Phiiosophumtna  ho  has  followed  a  new  source  in  doscrib- 
ing  tho  Valentinian  system.  Origcn  made  a  careful  study  of 
lleracleon's  Covxmentnry  on  John's  Oosjfcl,  and  in  his  own  Com- 
vunlary  he  frequently  rcfeni  to  it  both  approvingly  and  otherwise. 
The  numerous  Iragmenta  he  has  preserved  have  very  great  value  for 
tho  historian.  Lastly,  Ii-cnrcus  and  Hippolytus  have  been  tran- 
scribed by  Epiphanius,  who  also  has  prcstTvcd  various  matters  of 
iminrtauec,  particularly  the  letter  of  Ptolonixus  to  Klorx 

Vahnlviinns. — Tho  school  of  Valentinus  »oon  divided  into  two 
main  branrljcs,  that  of  Italy  and  that  of  Asia  Minor.*  IJoth  in  turn 
aulKlividcd  into  various  sections  ;  but  tho  Asiatic  branch  on  tho 
whole  prei'Tved  most  fnithfiilly  tho  teaching  of  tho  master.  His 
infiucnco  spn-.vl  even  beyond  tho  limits  of  tho  schools.  Talian,  for 
example,  in  hit  later  j>rrio<l  indubitably  derived  much  from  Valen- 
tinu."  id  tho  fathers  of  tho  Alexandrian  schoof  wero  very  largely 
inde  <t<  I  to  him.  Eve*  In  tho  time  of  Kpiplianius  Valentinians 
■till  rrii'^l  in  «omn  diitrii-ts  of  Kgypt  Tno  Italian  branch  had 
a<*  '  ''i<]u4,  another  master  of  uncertain  nanio 

('  '■<!  Iren.,  L  U,  3),   I'tcdrnwrus,  Herac- 

It "  L^.r      S- '-undus  nio<lirird  tho  master's 

<l  'iialism  into  it.     The  anony- 

m  ■  trran  influence.      But  the 

ii<  '  of  their  influence  oven  tho 

II.'  I   raclron.     The  former  made 

ij  '  linus  himsrlf  h«d  rrgarded 

a»  <    •tlioad.     Ho  is  tlio  systomatic  and 

I'l'  ■  nf  th**  Vrtl'-ntinian  school,  con- 

•  I'  I'T  ;  and  in  his 

U'  i^i  study  of  tho 

'    >     ■     .   .    .1.    ".     '  .  .    n.   ^'J.    Ill  ,   |,L    7.  i'-'. 

'   .Vron  ,  i..  ).-..  'J\  :  |y..  1.1,  ».>  ;  «i.  8,  b1  \   Hlppol..  Philc*.,  »t.  41 
'   lli;  ..f  tliia  work,  liowover,  it  nnl  h<>ynnd  all  question,  and  U 

U  tfll  th«  natnr«  and  amount  of  hU  IndobtnlDMa. 

:  ,  I'hitM.,  vl.  36  :  T«lt.  Ado.   Valrnl  ,  i. 


Old  Testament,  and  how  penetrating,  how  carefully  considered, 
and  how  pointed  his  criticism  of  it.  Hcraeleon,  mentioned  also  by 
Iren^EUS,  earned  distinction  by  his  Commentary  {irrotiyrifiara)  on  Cic 
Gospel  according  to  John,  for  it  is  probably  the  first  scientific  ccni- 
mentory  that  Christendom  produced.  Clement  [Sirotn.,  iv.  9,  73) 
calls  him  the  most  eminent  teacher  of  the  Val^tinian  school.  Ho 
appears  to  have  shown  much  greater  sobriety  than  Ptolcmicus, 
whose  speculations  recall  those  of  tho  later  Keoplatonists  in  a  most 
striking  manner,  just  as  we  find  Valcntinianism  geueraJly  to  have 
anticipated,  not  only  the  later  scientific  theologj-  of  the  Catholic 
Church,  but  also  Neoplatonism.  Of  Theotimus  all  that  wo  know 
is  Tertullian's  remark  (Adc.  VaUnt.,  4) :  "multum  circa  imagines 
Icgis  opcnitus  est"  'Tertullian  is  also  our  solo  informant  about 
Alexander  {Dc  Came,  17-20).  He  seems  to  have  busied  himself 
s[>ecially  with  the  Christological  problem,  and  to  have  written 
under  the  title  of  Syllogismi  a  treatise  into  which  quotations  from 
Valcntinus's  Psalms  were  introduced  as  suthoritie^. 

Tho  names  mentioned  as  those  of  leaders  of  tho  Asiatic  school 
arc  Axionicus,  Theodotus,  and  above  all  Bardcsanes  ;  we  also  have 
soino  fragments  of  Valentinian  writings  belonging  to  tho  East,  but 
of  which  the  origin  is  otherwise  unknown.*  Axionicus  at  Antioch  • 
was  the  master's  most  faithful  disciple.  Clement  of  Alexandria  has 
l)rcscrved  excerpts  of  a  very  inconsecutive  character  and  iu  a  veiy 
corrupt  text  from  a  systematic  work,  and  some  commentaries  of 
Theodotus  ('E<r  rwr  Oeo56rof  Kal  rift  CLyaToXiKrji  KaXovfUyyil  5tSaff' 
jraXiac  Karii  rods  OvaXevrlyov  xp^o^s  ixiTo^ai).  These  excerpts^ 
which  constitute  one  of  the  most  imitortant  sources  for  Gnosticism 
generally,  have  not  hitherto  received  tho  attention  they  deserve. 
Zahn  (Forschungen,  iii  p.  123  sg.)  has  tried  to  make  out  that 
Theodotus  is  identical  with  Theodas,  Valeutinus's  master.  But 
from  the  excerpts  it  seems  hardly  probable  that  they  should  be  the 
work  of  a  man  who  must  have  written  at  latest  under  the  emperor 
Trajan.  Bardesancs,  though  originally  influenced  by  Valentmus, 
ultimately  took  up  peculiar  and  indci<endcnt  ground  of  his  own, 
and  through  him  Valentinus  exercised  a  great  influence  u)>on  the 
Syrian  Church,  which  continued  until  tho  4th  century  (see  Sykiac 
LiTKRATURE,  voL  xxiL  p.  827).  In  Asia  Miuor  tho  Valentinian 
collegia  continued  until  past  the  middle  of  tho  4tli  century  (see 
Kpp.  Jttliani).  The  church  fathers  bring  into  coiinexion  with 
Valentinus  the  Magian  Marcus,  as  to  whose  doctrine  we  are  very 
ailcquatcly  informed  by  Irenteus,  but  it  is  questionable  whether  he 
can  really  be  reckoned  as  one  of  the  disciples  of  that  master. 

Teaching  of  Valentinus. — Valentinus  made  his  appearance  at  a 
time  when  tho  Christian  communities  were  still  destitute  of  any 
fixed  doctrinal  system  :  they  were  still  associations  pledged  to  a 
holy  life  ou  tlie  ground  of  their  faith  in  the  one  spiritual  God  and 
in  His  Son  Jesus  Christ,  closely  held  together  by  tho  bonds  of 
brotherly  love,  and  strictly  separated  from  the  world  and  from 
them  that  are  without  by  tho  consciousness  of  having  received  the 
Holy  Ghost  lint  an  enormous  volume  of  facts,  of  aayinga,  and 
of  thoughts  had  by  this  time  become  current  within  the  cliurvh, 
material  drawn  from  tho  Old  Testament,  from  the  Gospel  history, 
from  tho  Paulino  epistles,  from  other  early  Christian  writinga,  aud 
from  tho  Hellenistic  and  apocalyptic  literatuto  of  the  Jews.  How 
tliis  material  was  to  bo  arranged,  how  it  was  to  bo  kept  within 
bounds,  and  with  what  degree  of  authoritv  it  was  to  be  invested 
were  questions  still  unsettled.  But  ono  tiling  was  certain— Paul 
had  declared  it,  and  every  Christian  aiwstle,  prophet,  and  teacher 
had  repeated  it — that  the  Christian  faith  piaranteed  knowledge 
supremo  and  complete,  and  led  on  from  truth  to  truth.  AnoUior 
thing  was  sure— that  all  human  wisdom  was  but  folly  in  presence 
of  this  new  "divine"  wisdom,  which  was  inclusive  of  all  human 
kiiowlcdgr.  Tho  means,  moreover,  by  which  every  saying,  every 
fact  was  to  bo  turned  into  a  profound  thought  hod  for  long  been 
known  and  in  um  in  the  Christian  communities, — that  of  allegory, 
lint  as  vet  there  was  no  settled  principle  fixing  tho  manner  lit 
which  tlio  allegorical  method  was  to  bo  applied,  or  determining 
what  wero  the  ruling  thoughts  of  S<riiiture.  Tho  atlitudo  of 
Christian  teachers  towanls  the  Jov^i5h  wiwlom  was  as  indeterniinato 
as  it  was  towards  Greek  philosophy.  The  Psuliin  theologj'  wai 
intelligible  only  to  a  very  few,  and  the  Old  Testament  was  aa  it 
weio  a  veritable  sphinx.  It  was  understooil  to  Iw  a  superhuman 
book,  but  it  was  also  understoo<l  that  much  of  ita  contents,  if 
taken  lilrrally,  was  valueless.  In  what  sense  was  it  to  U  under- 
Kto<«l  I  How  much  of  it  was  to  lie  taken  literally  and  huw  much 
»l.iritually  !  Was  everything  to  be  taken  »|urilu«lly  t  Aceonling 
to  what  principle  was  it  on  this  awuniptiou  to  Iw  interj)rcte..  \ 
Was  tho  whole  of  it  the  revealed  word  of  tho  Most  High,  or  were 
various  authors  to  l>o  rerogni/ed  r  Might  it  possibly  bo  that  r*it 
of  it  was  divine,  part  heroical,  psrt  genial,  part  natural,  i>orl  false, 
nnd  part  devilish  ?  Or  was  it  perhaps  true  that  no  pari  of  the 
Iwok  prororded  from  tho  Most  High  <;o.l.  that  noll.i..R  was  pn.u. 
malic,  but  all  pijchical  or  carnal  I    And,  if  tho  01  '  '  '  "•• 
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to  K'  »l!"T.rirr<i.  mnst  not  »ho  n»rr«fiTe»  »n(l  tlio  onyings  of  the 
G  .  ■  .  irrattJ  in  the  sjmo  way  r     W«s  not  «llogory  tioro 

j]',  AV  to  the  thouKht  f     If  tlio  oponiiiR  cluiptora  of 

G,.       .  -.;:.•  historicsi  of  the  patriarchs  ami  of  tho  pcoplo  of 

Im»cI  were  «  rrofouml  philosophical  poem,  why  shoiihi  not  also  Iho 
lifa  of  Jmus  Christ  be  oiilv  th«  vril  of  a  cosmic  mystery  !  A  I 
thn.  questions  hid  within  'th.  perioj  from  CO  to  130  exercised, 
not  indceJ  the  rrvat  mass  of  believers,  for  these  were  uneducateil, 
but  thinking  Christians  ;  and  the  more  the  Christian  preachinf; 
tnlarswl  its  scoiw.  the  more  Christians  came  into  contact  «itli 
Syrian.  Samaritan.  Ejoptian,  and  Greek  wisdom,  and  the  inoio 
Ihev  found  themselves  calleil  upon  to  make  comparisons  and  to 
brina  into  clearness  that  which  is  peculiar  to  and  distinctivo  of 
Chri"ti»nitv,  it  was  hievitablo  that  these  questions  should  stir  t ho 
minds  of  edncated  Christians  all  the  more  intensely.  Upon  the 
one  basis  of  faith  in  Jesus  Christ  accordingly  tliero  were  about  the 
Tear  ISO  a  great  variety  of  groups,  dilfenng  from  one  another  iii 
Soctrine  worship,  organiution,  and  the  like.'  but  dilfenng  also  in 
their  attitude  to  Christianity  at  large,  some  keeping  themselves 
aloof  from  it  because  they  regarded  it  as  wholly  perverted  others 
teinK  driven  out  from  it.  others  again,  while  remainiiig  within  the 
main  bodv,  vet  fonning  special  schools,  or  "  mystery  unions,  and 
to  on  In  Svria.  as  also  in  other  portions  of  the  Roman  empire. 
the  cosrel  was  associated  with  Semitic  "cultua  wisdom  and  with 
the  abstrtne  speculations  of  a  physical  science  still  in  its  childhood  ; 
the  entire  Ola  Tcst.inioiit  was  rejected  nnd  an  attitude  of  opposition 
asaumeJ  towards  fellow-mcmbers  in  the  great  Christian  union. 

Theso  developments,  however,  could  reckon  on  only  a  iclatively 
small  degree  of  encouragement  within  the  Gneco-Roman  wor  d.  lie 
barbaric  elements  thoy'contained  were  too  conspicuous,  and  on  the 
other  hand  they  were  too  far  removed  from  Jewish-Chi  istian  tradi- 
tion and  from  Christian  common  sense.     But  the  attractiveness 
mnst  have  been  very  great  when,  on  the  basis  of  Christian  tradition 
and  the  mysterious  traditions  of  Oriental  peoples,  a  system  was  set 
np  with  tie  aids  of  Greek  philosonhical  science  for  a  school  ol 
"knowing  ones  "  or  "  Gnostics,"  and  a  cultus  organised  for  a  com- 
munity of  the  "  initiated."    This  was  what  Basilides  and  ^  alentmus 
achieveJ.     The  importance  of  Valentinus  lies  in  the  facts,  firstly, 
that  he  recognUed  the  relationship  (for  such  a  relationship  really 
existed)  between  the  theogonic-cosmogonic  myth-wisdom  of  western 
AsU  and  the  Ncopvthagorean,  Platonic,  and  rhilonic  philosophy  ; 
secondly   that  ho  touched  all  this  rich  and  varied  material  which 
he  had  appropriated  with  the  magic  wand  of  the  Platonic  conccp- 
tifti  of  the  universe,  and  thus  transmuted  the  whole  into  entities 
of  a  purely  spiritual  character  ;  and  thirdly,  that  ho  gave  a  decisive 
part  to  the  appearance  of  Jcsiis  Christ  in  that  great  drama  which 
the  history  of  the  higher  and  the  lower  cosmos  presented  to  Ins 
mind.     In  all  this  he  had  no  design  of  setting  up  a  new  "  confes- 
sion," and  still  less  any  notion  (as  Marcion  had)  of  utterly  remodel- 
ling Christianity.      He  was  prevented  from  cherishing  any  such 
ideas  by  his  conviction  that  men  were  divided  by  the  inalterable 
constitution  of  their  natures  into  three  classes,— the  "pneumatic, 
men  of  the  spirit,  genial  naturos,  in  whom  sparks  of  the  divinity 
are  found  ;  the  "  psychical,"  moral  men,  who  can  if  they  choose 
bo  ethically  good  ;  and  "hylic"  or  carnal,  hopelessly  chained  to 
that  which  is  iwrceiveU  by  the  senses.     The  ordinary  members  of 
Christendom  at  large  he  held  to  bo  "psychical,"  and  esteemed 
them  as  such.     But  he  did  not  regard  their  Christianity  as  the 
Christianity,  rather  only  as  its  exoteric  form      Alongside  of  the 
tioteric  there  h.vl  all  along,  according  to  him,  existed  an  esoteric. 
The  apostles  did  not  aay  out  everything  to  everybody,  bjit  on  the 
contrary  communicated  to  the  "  spiritual  ones  "  a  secret  doctrine 
into  which  only  select  (lersous  might  be  initiated,  and  that  not  until 
after  long  and  careful  probation.     This  secret  teaching  included  a 
•pecial  dogmatic,  a  special  ethic,  and  a  sjwcial  worship.     But  it  was 
not  out  of  all  connexion  with  the  Christianity  that  was  publicly 
taught     We  can  observe  in  the  history  of  the  Valentiuian  schools 
the  ?eal  with  which  they  strove  to  adapt  themselves  to  the  Chris- 
tianity publicly  professed,  and  to  follow  it  in  all  its  developments. 
~"      Valentinians  always,  so  far  as  they  possibly  could,  accepted 
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•nch  things  as  the  devcioproent  of  the  canon  (agitated  for  by  them- 
»elve«)  within  the  church  at  largo,  the  building  up  of  a  tradition. 
the  symbols  framed,  and  tho  like  ;  to  this  Ircna;ns.  TertuUian,  nnd 
the  Alexandrians  all  bear  witness.  In  this  they  present  the  strongest 
possible  contrast  to  llarcion  and  his  church,  who  from  the  outset 
took  up  an  attitude  of  the  utmost  hostility  to.  tho  main  Iwdy  of 
ChrLtians.  Hence  they  expressly  even  controverted  Maicionitism. 
u  the  Utter  of  Ptolcmffius  to  Flora  and  tho  jjoleinic  of  Baidesaiics 
against  the  Marcionite  Prcpon  show.  If  such  was  the  unvarying 
attitude  of  Yalcntinus's  scholars,  it  is  fair  to  attribute  it  also  to 
Valentinus  himself.  In  his  day  indeed  the  dogmatic,  ethical,  and 
legnl  advances  of  ChrisUndom  at  large  were  stUl  in  their  most 
rudimentary  stage,  but  what  there  was  of  them  mnst  have  been 
Valued  by  him  even  then  as  the  exoteric  form  of  Christianity,  to 
which  he  «upcra<ldc<I  hia  own  Gnostic  esoterio  form.  •'  n  this 
wspcct  be  was  the  fo'-eninner  of  Clement  and  Origen,  who  likowisq 
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distinguish  Gnostic  from  common  Christianity,  and  very  probably 
learned  the  distinction  from  Valentinus  and  his  scholars.     But  his 
connexion  with  both  was  of  a  still  more  intimate  character.      1  hey 
are  related  not  only  by  virtue  of  tho  fiiet  that  they  all  regarded 
tho  gospel  as  the   religion  of  tho  perfect  llcllenicnlly- cultured 
spiritual   man.  but   also   by  tho   largo  -  hearted   disposition  they 
cherished,  an.l  tho  settled  piirp"so  they  manifested,  to  appropriate 
everything  noble  and  great  in  tho  history  of  humanity,  to  rank  it 
according  to  its  proper  value,  and  to  find  a  place  for  it  in  tho  cdi  ice 
of  Christian  philosoidiv.     And  it  is  very  interesting  to  notice  that 
they  completely  set  aside  the  Greek  and  Uomau  mythologies,  regard- 
ing them  as  worthless  and  devilish.     The  formal  peculiarity  ot  the 
Valentiuian  Gnosis  is  that  it  places  all  moral  and  intellectual  ideas, 
possessions,  and  entities  in  a  descending  scheme  of  genetic  develop- 
inent      With  Valentinus  himself  they  liguro  as  "  motus  et  afleclus 
of  tho  Godhead,  the  ultimate  cause  of  all  things,  the  alone  Good  ; 
by  his  scholars  they  are  hypostatizcd.     This  descending  dcvcloi)- 
ment  (self-revelation)  of  tho  Godhead  takes  jdaco  with  a  holy 
rhythm      At  this  point  tho  Pythagorean  speculations  about  nuni- 
bei-s  on  tho  one  hand  and  the  ancient  Semitic  astrological  wisdom 
on  the  other  seemed  important  to  Valcnlinns  ;  but  everything  is 
made  spiritual:   even  tho  old  Semitic  antithesis  of  "  male     and 
"female"  is  adopted,  but  with  an  altered  meaning.'     Iho  whole 
inner  development  of  the  primal  cause  (jUOw)  into  tho  plcrom.i, 
the  cosmos  of  perfection,  is  designed  to  explain  haw  it  was  that 
this  world  of  appearance,  of  mixture,  and  of  sin  arose.    Valoiitinns 
was  a  strict  nionotheist.  but  at  tho  sanio  time  he  discerned  in  the 
iiresent  world  tho  mingling  of  ineconcilablo  elements.      Ihe  prob- 
leiii  then  was  how,  while  acknowledging  the  absolute  perfection, 
goodness,  and  causality  of  God,  to  reconcile  with  this  tho  existence 
of  tho  actual  pneuniatico-psychico-bylic  world,  and  at  the  same 
timo  to  show  tho  iiossibility  of  redemption  m  tlio  case  ot  those 
who  are  capable  of  it.     Valentinus  solved  this  problem  by  .issuiii- 
in"  that  the  self-unfolding  of  tho  Godhead  is  at  the  s,anie  time  to 
be" thought  of  as  a  dissipation  of  energy.     God  alono  is  a.-t{vv-,r">^. 
Tho  powei-s  emanating  fiom  Him  (i.oC!.  aXi)«6.a,  X670!.  f^ri,  Mpi^iro, 
=  ideal  man.  iKKMclo.,  and  so  on)  are  y.vvrtrd..     Hence   altliougli 
ouooeaia  with  the  Godhead,  they  have  nevertliele!.3  a  limitation 
attachin"  to  them.     They  are  copies  of  tho  Godhead  111  a  dcscend- 
iii"  line"  but  the  copy  is  never  of  equal  value  with  tho  pattern. 
The  thirtieth  and  Inst  a;on.  Sopliin.^has  tho  element  of  imperfection 
in  the  strongest  degree.    This  belongs  to  it  in  the  form  of  "  passion 
(irdSoi),  the  passionate  desiro  after  full  knowledge  of  and  tusion 
with  tho  primal  God.     This  passion  for  tho  pleroma,  having  seduced 
the  Kou  into  overstepping  its  proper  bounds,  is  accordingly  sepa- 
rated from  it  and  removed  out  of  oneness  with  it ;  it  thus  lalls 
into  nothingness,  tho  K^^u./xa.  but  gives  the  impulse  to  the  making 
of  this  world.     This  world  is  tho  outward  shaping  of  nothingness, 
of  opiicaranee,  through  connexion  with  tho  fallen  wisdom.^   It  is  a 
feeble  copy  of  the  pleroma  without  any  abiding  hold,  but  it  includes 
pneumatic  portions,  though  these  have  fallen  very  low.     It  wa^ 
fishioned  by  tho  dcminrge.  an  intermediate  bem"  brought  lortli 
by  the  fallen  wisdom.     Tho  demiurge  is  psychical,  and  thus  has 
no  feelin"  and  no  understanding  for  the  pneumatic  which  adhered 
to  the  efements  of  the  world  he  framed.     But  over  against  the 
sensuous  powera  included  in  this  world,  so  far  as  it  is  derived  from 
nothingness,  the  demiurge  is  tho  lepresoiitative  of  order,  righteous- 
ness, freedom  for  better  things,  and  the  men  who  have  received 
something  of  his  spirit  arc  those  earnest  moral  natures  who  strive 
a^inst  their  passions  and  aim  at  jusUtia  civilis.     Far  above  these 
Btan.l  the  pneumatic  ones,  who.  like  their  mother,  have  tho  strong 
passion  of  genius  towards  that  which  is  highest,  and  in  this  posses- 
sion, in  knowledge  nnd  in  the  desiro  for  knowledge,  are  r.iised  far 
above  tho  antithesis  of  the  hylic  (tho  devil)  and  tho  psychic  (the 
demiur"e)      They  can-y  within  them  an  indestructible  and  divine 
eleraenr  which  is  unintelligible  to  their  very  maker,  but  they  are^ 
placed  in  a  world  wliicli  is  foreign  to  them  ;  they  are  as  men  im- 
prisoned and  fettered.     Hero  it  is  that  thftChiistian  i.lea  of  redenip- 
tion  comes  in.     Jesus  ClHist  appoai-s.    The  declarations  about  Him 
in  the  Valentiuian  school  were  exceedingly  various.     Wo  can  lind 
traces  in  them  of  all  tho  contemporary  and  later  Chnstologies  of 
the  Christian  Church,  even  of  tho  Adoptian.     What  they  all  had 
in  common  was  (1)  tho  idea  that  Jesus  Christ  madoi^iamfest  was 
an  exceedingly  complex  Being,  in  whom  two  or  three  natures,  or 
even  a  greater  number,  had  to  be  distinguished  (comp^™  Of.'ge"  s 
Christolo-T) ;  (2)  the  conviction  that  tho  highest  element  in  tho 
Rcdccmcr'was  not  one  of  the  icons  which  had  somehow  parted  with 
some  of  its  potential  energy,  but  was  the  perfect  self-manifestation 
of  tho  Good,  the  Supremo  God  Himself ;  (3)  the  conception  that 


»  Tho  onrllcst  opponents  of  tlio  Valcntmmna  ,listliigiiialip.l  tlicin  Blinmly 
from  tl.0  "CiostlM."  They  riiflitly  pereolvo.l  that  the  Seinitle  O"'  '">^": 
loalcal  clcroont  was  for  tho  ValciithiianB  merely  tho  .natcrlnl,  ivhlcli  tlioy  1  lie 
with  tho  bpirlt  of  Hellenism.  Borne  <.f  the  hends  of  sehools,  he^e^"..'^™'' 
vvlih  tl.H  material  In  n  hlKlily  fnata.tlo  '""''!""•  »"''»''-<''J!""Bly  the  eh  rcli 
fathcn  fay  with  justice  that  "  Innleseontes  doctnme  \  alcntuilonoruin  la  ail%a8 
Jam  exolcverunt  Gnosticorum"  (T.rt.,  Adv.  I'alrnl.,  39)  v»i»„(i..„« 

'  >  Tho  number  SO  comes  from  aMronoiny :  at  bottom  the  EonS  of  ^  alciitluu» 
i«>  «ij.  tho  nuraber  of  Uaya  In  the  lunar  nionlli. 
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tl.'  |li>i>ic;il  uacuro  ff  Jesus  Clirist  was  no  actual  corporcny,  but 
<  ithcr  something  rnyclii..al  or  sonictliiii^  pncuuiatical.  This  jcsus 
Chti.»t  thuu  liclivcrs  all  who  are  j.ncmnatic  in  the  world  by  com- 
muuiiating  knoulcJ^'e.  15y  full  kuowlcdge  ol  GoJ,  of  the  world, 
auil  of  thtiuwivca  they  are  ni-cd  above  the  world,  enter  upon  their 
nadying  divine  life,  and  finally  nre  brought  by  Christ  into  the 
picroma.  Eu*  psychical  persons  also  arv  rcleemed  by  Him.  They 
who  hitherto  have  been  brought  up  according  to  the  laws  of  the 
Old  Testament,  that  is,  of  the  demiurge,  now  receive  the  perfect 
law  ;  Jes  is  mor<»cver  by  His  death  procured  for  them  the  forgive- 
ncsb  of  sins.  Thcj  are  now  therefore  in  a  position  to  lead  a  perfect 
inoml  life,  ai  d  after  death,  if  they  have  made  a  right  u-iC  of  their 
freedom,  shall  he  brought  to  an  abode  of  bliss.  The  Valentinian 
ethic  shows  a  fine  combination  of  spiritual  fieedom  with  the  element 
of  asceticism.  Their  thesis,  that  primarily  it  is  not  the  outward 
act  but  the  intention  that  is  iini>ortant,  was  misunderstood  by 
the  fathers  of  the  church  as  if  they  had  given  pcrmiission  to  pneu- 
matic persons  to  li%-e  in  licence,  to  deny  the  faith  under  persecution, 
and  the  like.  But  there  is  no  foundation  for  this.  The  fragments 
wo  possess  from  WTitings  of  Valcntinus  and  his  school  show  rather 
that  they  were  second  to  no  Christian  body  in  moral  earnestness. 
The  Valentinians  appear  to  have  joined  in  the  religions  worship  of 
the  main  body  of  tiie  church  so  long  as  they  were  tolerated  within 
(t.  But  along  with  this  they  celebrated  their  own  mysteries,  iu 
which  only  the  initi::ted  might  take  ivart. 

In  the  foregoing  sketch  only  the  broad  general  outlines  of  the 
Valentinian  theology  have  been  indicated.  In  all  the  schools,  and 
^vcu  with  Valcntinus  himself,  it  was  much  richer  and  more  com- 
plicated than  has  been  indicated.  But  all  was  strictly  wrought 
out,  and  cveu  the  apparently  abstruse  served  alwaj-a  for  the  ex- 
pression of  a  weighty  thought.  Very  manifold  and  various  were 
in  particular  the,  docti  ines  about  the  fallen  wisdom  (Sophia)  and 
about  its  relations  to  the  world  and  the  demiurge  ;  very  various 
also  were  the  views  of  Jesus  and  of  Christ  and  of  their  relation  to 
the  pleroma  of  the  irons.  yinally  their  representations  about 
"  Horos  "  dificrcd  widely.  "  As  a  harlot  doily  changes  her  attire," 
says  Tertullian  in  his  malicious  way,  "so  do  the  Valentinians 
change  their  opinions."  But  none  of  these  dilTcrcnces  alfected  the 
oneness  of  the  general  view.  That  the  history  of  redemption  con- 
stitutes along  with  the  hi.'.tory  of  nature  and  of  the  world  one  grand 
drama,  that  it  is  for  scientific  cosmolog}'  to  exi'lain  how  it  b  that  the 
"mixtures"  have  come  to  pass,  and  that  it  is  for  scientific  soteriology 
to  show  how  the  "separations"  have  been  brought  about,  as  to  these 
matters  all  were  at  one.  Equally  were  they  at  one  in  their  view 
of  Christ  as  the  al»olute  revelation  of  God,  and  in  the  |>cn>iu.«ioii 
that  the  creator  of  the  world  is  identical  with  the  Cod  of  the  Old 
Testament,  and  is  an  "intermediate"  Being.  But  the  various 
A'alentinian  schools  were  above  all  united  in  tlieir  attitude  towards 
tli«  Scriptures.  They  were  Biblical  theologians  :  that  is  to  say, 
they  started  from  the  conviction  that  complete  wisdom  lay  only 
in  the  words  of  Jcsus  Christ,  or,  in  other  words,  in  the  Gospels. 
Tliey  accordingly  sought  to  b.ise  their  systems  throughout  on  the 
vords  of  the  Lord,  applying  to  these  the  allefjorical  method.  In  a 
secondary  degree  they  availed  themselves  also  of  the  writings  of 
the  apostles.  Their  ilogluatic  claimed— as  afterwards  did  that  of 
Orig»-n — to  bfl  evangelical  and  apostolic  ;  but,  since  they  intcrpi-cted 
tlw  New  Testament  after  the  same  method  a^  that  which  Philo 
applic'l  to  the  Old,  it  was  as  a  rule  I'latonic  thought  that  they 
introduced  into  the  plain  and  simple  words  of  Jesus,  and  thus  the 
fathers  of  the  church  were  not  without  justi0cation  in  calling  thein 
"s«ctatores  I'lalonis"  (Tert.,  De  I'rmscr,,  30).  As  their  method 
of  exeg'-«i»  supplied  them  with  the  means  of  everywhere  finding  the 
senB«  th.it  suited  them,  it  is  highly  improbable  that  they  were  cit 
ths  trouble  to  prf|aro  any  new  scriptures.  The  fathers  do  not  as 
a  rule  charge  tiietn  with  either  fabrication  or  falsification,  but  only 
with  p«rvcr«ion  of  the  Word  through  wron^  interpreUtions.  Nor 
did  tlit-y  tli^ptite  or  reject  the  Roman  ciecd  ;  they  simply,  by  a 
peniliTr  inrrpftstion,  puf  their  own  meaning  ui»on  it  ;  yet  at  the 
san  V  had  alongniile  of  it  their  own  "  regiihi  fidei. "     It 

is  1  J  pie  that  they  poascMod  an  "  evangeliiim  veritatis" 
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ing points  may  be  mentioned  in  this  connexion: — (1)  the  specula 
tlon  as  to  e/iow/crioc,  o;io:os,  frcpoiViof,  ayivvrjTO^,  and  YepnjTA*,  by 
which  they  prepared  the  way  for  the  Unitarian  problem  iu  its 
scientific  shape  ;  (2)  their  specuhition  about  "Jesus  and  "Christ" 
and  about  His  various  natures,  by  whiih  they  opened  the  way  for 
later  Christology ;  (3)  their  scientific  allegorical  treatment  of  tlio 
New  Testament  Scriptures  and  their  undertaking  to  found  their 
whole  system  ujion  the  sacred  w.itings  of  Christianity,  thus  antici- 
p.iting  Origeu's  dogmatic;  (4)  their  distinction  of  the  perficienda, 
abroganda,  and  impUnda  in  the  Old  Testament,  which  paved  tho 
way  for  the  doctrine  of  Irenius  and  Tertullian  in  reference  to  the 
law  ;  (5)  their  doctrine  of  binitism  ;  (6)  Uieir  doctrine  of  the  Lord's 
Supper  ;  (7)  their  doctrine  of  purification  after  death,  in  which 
they  anticipated  the  later  dogma  of  purgatory  tOrigen,  Augustine, 
Grcgorj- 1.) ;  (S)  their  twofold  ethic  (for  psychical  and  for  pneumatic 
persons  ;  see  Clement  and  Origen,  as  also  the  inonaehism  of  tho 
Catholic  Church) ;  (9)  and  finally  the  view  destined  later  to  play 
so  large  a  part  within  the  church,  that  the  soul  of  the  Chrisliau 
Gnostic  is  the  briile  of  Christ. 

J.iUnitvrt.—T\\t  frapnirut-i  Iiavc  been  colleeted  by  Grsbe  (SpiciUgium^  H.  430 
tq.)  and  HilgenfcU  (Zttchr.  f.  u-wj.  TAro/.  18S0,  p.  250;  1^*1,  p.  214;  J&SS,  p. 
'i^y  Tlie  system  \*  set  forth  uinT«  or  less  in  the  work*  on  Gnu»ticikui  by 
Ncoodpr,  Matter,  Bour,  Lipsius,  HilgenfrM,  Manse],  oml  M«ller.  See  also 
Heiliriei,  hit  \'ajent.  Ctiajii  K.  <i.  htit.  Schrijt  (1S71X  and  Bowel.  Cfs.  S<hrl/teti 
(lS4r>.  (A.  UA.) 

VALEXTINUS,  poyye  for  thirty  or  forty  days  in  627, 
in  succession  to  Eugenius  II.  (821-827),  was  a  Uoman  by 
birth,  and,  according  to  the  Liher  I'ontijicalia,  was  first 
made  a  deacon  by  I'aschal  I.  (817-824).  Nothing  further 
is  known  of  his  history.  His  successor  was  Orcgory  IV. 
(827-844). 

VALEULVN,  a  genui  of  herbaceous  perennial  ]'lant< 
of  the  natural  order  Yalerianaecir.  Two  sjiecies — Valeri- 
ana officinnlit,  L.  (see  vol.  iv.  jil.  VIII.),  and  V.  dioica,  L., 
— are  indigenous  in  England,  while  a  third,  I'.  fiyrtHiira, 
L.,  is  naturalized  in  some  parts  of  Scotland  and  the  west  of 
England.  The  valerians  have  opposite  leaves  and  small 
flowers,  usually  of  a  white  or  rcddisli  tint,  and  ttrrange<l 
in  terminal  cymes.  The  limb  of  the  calyx  is  rcinarkablu 
for  being  at  first  inrolled  and  afterwards  cx)>anding  in 
tho  form  of  pappus.  The  genus  comprises  about  150 
species.  In  medicine  the  root  of  V.  officina/it  is  intended 
when  valerian  is  mentioned.  The  |)lant  grows  throughout 
Europe  from  Spain  to  the  Crimea,  and  from  Iceland  through 
northern  Europe  and  Asia  to  the  coasts  of  Manchuria. 
Several  varieties  of  the  plant  are  known,  those  growing  in 
hilly  situations  being  considered  tho  most  valuable  for 
medicinal  purposes.  Valerian  is  cultivated  in  England  (in 
several  villages  near  Chesterfield  in  Derbyshire),  but  to  a 
much  greater  extent  in  Prussian  Saxony  (in  tho  neigh- 
bourhood of  Colleda,  north  of  Weimar),  in  Holland,  anil 
in  <«he  United  Stales  (Vermont,  New  Hampshire,  and 
New  York). 

The  dried  root  or  rhiiome  coiiiists  of  a  short  central  erect  portion, 
about  the  thickness  of  tho  litllo  finger,  surronnde^l  by  numerous 
rootlets  about  j^g  of  an  inch  in  diameter,  the  whole  being  of  a  dull 
brown  rolour.  When  first  taken  from  the  ground  it  has  no  dis- 
tinctive smell  ;  but  on  drying  it  acciuirrs  a  powerful  cxiour  of  valeri- 
anic acid.  Thi.  o<lour,  now  regarded  as  intolerable,  »vas  in  the  lOtli 
century  considered  to  bo  fragiaiit,  the  root  being  placed  among 
clothes  as  a  perfume  (Turner.  JletM,  jvirt  iii.,  156*,  p.  76).  just  as 
V.  cfUiea  and  some  Himalayan  spei'ica  of  tho  genus  are  still  iisol 
in  llie  East  (see  SiiKrNAliii).  By  the  poorfr  classis  in  the  norlh 
of  Kngland  it  wo<  esteemed  of  such  medicinal  value  that  "  no  brolli, 
liottage,  or  physical  meat"  wai  coir.ideicd  of  any  value  nilhout  it 
(OerarJ,  llcrUll.  1630,  (>.  1078). 

Valerion  owes  its  nirdicinal  properties  to  a  volatile  oil,  which  is 
ronlained  ill  the  drieil  root  to  the  extent  of  one  or,  luoio  rarely,  t»o 
|»r  cent  ,  pUiito  prowiiig  on  dry  or  stony  soil  yielding  the  laigc«t 
ipianlity.  The  oil  ii  a  complex  Iwdy.  ei>nn»tiiig  of  a  ler|>«nc, 
C,„H„  ;  an  alcohol,  C,<,H„0.  i»omeric  wiili  l>oriieol,  and  comiHuinds 
ollhoalrohnl  with  toimie,  a«etir.  oiid  vnlrrinnie  acids ;  and  an  ether 
having  llie  foimnia  C„ll,,0.  T!ie  volmanie  and  orrniring  in  iho 
oil  i>  not  the  normal  acid,  but  i»o  volcrionic  acid.  Tho  other  eon- 
■iilnrnu  of  the  root  ale  molic  ocid.  ie«in.  sugar.  He.  Valerian  It 
rnipluy.d  in  nieilicine  at  a  itiniiilant  and  tntn|vismo<lic  in  vaiions 
fnrnis  of  hysteria,  and  in  choica  and   hoopini;  cough  ;   it  it  olso 
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■mell  of  this  plant  it  of  tho  tnio  rtlerUn,  tnd  will  fire<)acDtly  roll 
on  the  pluit  uid  injurs  it. 

VALERIANl'S,  PirBLirs  LlciNlus,  Roman  emperor 
from  253  to  260,  was  a  mnn  of  ancient  family  and  is 
first  mentioned  in  tho  year  238  as  princrps  srnntui.  Some 
thirteen  years  later,  when  Dccius  restored  tho  censorship 
and  added  to  the  office  legislative  and  executive  powers 
so  extensive  that  it  embraced  the  best  part  of  the  civil 
authority  of  the  emperor.  Valerian  was  chosen  censor  by 
the  senate,  to  whom  the  appointment  was  committed. 
The  death  of  Decius  cut  short  this  novel  experiment  in 
government,  but  Valerian  retamed  the  confidence  of  Gallus, 
who  sent  him  to  fetch  troops  to  quell  tho  rebellion  of 
yCmilianus.  The  soldiers  in  Khxtia,  however,  proclaimed 
Valerian  emperor  ;  and  marching  slowly  towards  Rome  he 
found  both  his  rivals  dead.  Valerian  was  already  an 
elderly  man — he  is  said  to  have  been  seventy  years  old  at 
.lis  death — and  had  scarcely  the  vigour  to  confront  with 
vjuccess  the  enemies  that  threatened  every  frontier  of  the 
^mpire,  but  he  applied  himself  to  his  heavy  task  with 
diligence  and  goodwill.  Taking  his  son  Gallienus  as  col- 
league, and  leaving  the  wars  in  Europe  to  his  direction, 
under  which  matters  went  from  bad  to  worse  and  the 
whole  West  fell  into  disorder,  Valerian  chose  for  his  own 
part  the  war  in  the  East,  where  Antioch  had  fallen  into  the 
hands  of  a  Persian  vassal  and  Armenia  was  occupied  by 
Shipiir,  while  in  258  the  Goths  ravaged  Asia  Minor. 
A'alerian  recovered  Antioch,  fought  in  Mesopotamia  with 
mixed  success,  and  finally  was  taken  captive  (see  Persia, 
»ol.  xviii.  p.  608).     His  ultimate  fate  is  unknown. 

VALERIL'.S,  PuBLins,  sumamed  Pcblicola,  the  col- 
league of  Brutus  in  the  consulship  in  the  first  year  of  the 
Roman  republic.  According  to  the  legend  represented  by 
Livy  and  Plutarch  (see  Rome),  he  was  a  member  of  one  of 
the  noblest  Roman  families,  being  son  of  Volusus,  a  de- 
scendant of  a  Sabine  of  that  name  who  had  settled  in 
Rome  along  with  King  Tatius.  He  was  one  of  those  who 
witnessed  the  death  of  Lucretia,  and  joined  in  the  oath  to 
avenge  Her  wrongs.  He  took  a  prominent  part  in  the 
expulsion  of  the  Tarquins,  and  though  not  originally 
chosen  as  the  colleague  of  Brutus  he  soon  afterwards  took 
the  place  of  Tarquinius  Collatinus.  On  the  death  of 
Brutus,  which  left  him  alone  in  the  consulship,  the  people 
began  to  fear  that  he  was  aiming  at  kingly  power.  To 
calm  their  apprehensions,  he  discontinued  the  building  of 
a  house  which  he  had  begun  on  the  top  of  the  Velian 
Hill,  overlooking  the  Forum,  and  also  gave  orders  that 
the  fasces  should  henceforward  be  lowered  whenever  he 
appeared  before  the  people.  He  introduced  various  laws 
further  to  protect  the  liberties  of  the  citizens,  one  of  these 
enacting  that  whosoever  should  attempt  to  make  himself 
a  king  might  be  slain  by  any  man  at  any  time,  and 
another  providing  an  appeal  to  the  people  on  behalf  of 
any  citizen  condemned  by  a  magistrate.  For  these  ser- 
vices the  surname  of  Publicola  or  Poplicola  was  conferred 
on  himself  and  on  his  descendants  for  ever.  He  v/as  thrice 
re-elected  to  the  consulship,  and  during  his  fourth  term  of 
office  he  received  the  honour  of  a  triumph  for  his  victory 
over  the  Sabincs.  He  died  in  the  following  year  (503  B.C.), 
and  was  buried  at  the  public  exoense,  the  matrons  mourn- 
ing him  for  ten  months. 

VALERIUS  FLACCUS.     See  Flaccus. 

V^U^ERIUS  MAXIMUS,  Latin  writer,  author  of  a 
collection  of  historical  anecdotes,  published  his  work  in 
the  re;^  of  Tiberius.  Prefixed  to  many  MSS.  of  the 
collection  is  a  life  of  the  author,  but  it  is  a  lato  and 
worti-'-;^  compilation,  and  the  only  trustworthy  in- 
formation concerning  his  career  is  drawn  from  a  few 
passing  allusions  in  the  book  itself.  The  family  of  Valerius 
waa  poor  and  undistinguished ;   for   the  great    Valcrii 


^[aximi  who  are  conspicuous  in  the  annal.^  of  tho  early 
Roman  republic  cannot  bo  traced  lower  than  tho  Punic 
Wars.  Valerius  himself  professes  to  have  owed  cvciything 
to  .Sextus  Ponipeiu.-*,  who  was  descended  from  a  paternal 
uncle  of  tho  great  Pompey.  This  Ponipeius  was  a  'kind  of 
minor  Maecenas,  and  the  centre  of  a  literary  circle  to 
which  Ovid  belonged  ;  ho  was  also  tho  intinmto  of  the 
most  literary  prince  of  tho  imperial  family,  Gcrinanicus. 
He  took  Valerius  with  him  when  ho  went  to  Asia  as 
proconsul.  Although  Valerius  does  not  state  that  his 
profession  was  that  of  a  teacher  of  rhetoric,  the  fact  is 
betrayed  by  every  page  of  his  writings.  In  his  proreniium 
he  plainly  intimates  that  ho  is  putting  forth  a  kind  of 
commonplace  book  of  historical  anecdotes  for  use  in  the 
schools  of  rhetoric,  where  tho  pupils  were  severely  trained 
in  the  art  of  embellishing  speeches  by  references  to  history. 
The  title  for  the  work  in  the  M.SS.  is  "  Books  of  Memorable 
Deeds  and  Utterances."  No  ancient  reader  would  have 
expected  accuracy  in  such  a  book,  and  tho  iiulignation  ex- 
pressed by  many  modern  scholars  at  its  glaring  historical 
errors  has  been  much  misplaced.  The  stories  are  very 
loosely  and  irregularly  arranged  in  nine  books,  each  book 
being  divided  into  sections,  and  each  section  bearing  as  its 
title  the  topic,  most  commonly  some  virtue  or  vice,  or  some 
merit  or  demerit,  which  tho  stories  in  the  section  are  in- 
tended to  illustrate.  Most  of  the  tales  are  from  Roman 
history,  but  each  section  has  an  appendix  consisting  of 
extracts  from  the  annals  of  other  peoples,  principally  the 
Greeks.  The  exposition  exhibits  strongly  the  two  cur- 
rents of  feeling  which  are  intermingled  by  almost  every 
Roman  Writer  of  the  empire, — the  feeling  that  the  Romans 
of  the  writer's  own  day  are  degenerate  creatures  when 
confronted  with  their  own  republican  predecessors,  and  the 
feeling  that,  however  degenerate,  the  latter-day  Romans 
still  tower  above  the  other  peoples  of  the  world,  and  in 
particular  may  take  much  comfort  to  themselves  from 
their  moral  superiority  to  the  Greeks. 

The  range  of  authorities  from  whom  the  collection  is  drawn  is  un- 
doubtedly narrow.  It  has  evon  b'  'n  maintained  tiiat  Valerius  used 
four  authors  only, — Cicero,  Livy,  Sallust,  and  Pompoius  Trociis  ; 
there  are,  hov/ever,  clear  traces  of  others,  as  of  Varro,  Asiuius  Po'lio, 
and  Herodotus.  By  far  the  largest  part  of  the  material  comes  from 
Cicero  and  Livy,  though  each  is  only  mentioned  once  by  name. 
Valerius  was  neither  a  well-read  nor  an  able  man.  His  treat- 
ment of  his  material  was  careless  and  unintelligent  in  the  extreme  ; 
but  for  all  that  he  did  not  miss  Jiia  aim.  Even  though  in  one  tale 
Tanaqnil  be  made  the  wife  of  Ancus  Martins,  and  in  another  M^zhy- 
Ins  be  mistaken  for  Pericles,  though  the  Scipios  and  the  Catoa  be 
mingled  in  confusion,  though  conllicting  versions  of  the  same 
occurrence  be  given,  and  the  most  startling  anachronisms  presented, 
yet  the  excerpts  are  none  the  less  apt  illustrations,  fi-om  the  rhetori- 
cian's point  of  view,  of  the  circumstance  or  quality  they  were 
meant  to  illustrate.  Scholars  have  long  since  ccaaed  to  corrupt  tho 
te.xt  of  Valerius,  as  Pighius  did,  to  save  his  char.icter  for  historical 
accuracy,  no.  do  they  now,  with  Peri;^oniu9,  distort  his  meaning 
for  the  1  .easure  of  adding  to  the  list  of  his  sins.  What,  th 'ii,  are 
his  claims  to  the  attention  of  modem  atudents?  In  the  first  place, 
the  existing  literary  remains  of  the  time  in  which  he  wrote  are  ex- 
tremely scanty,  and  mere  scarcitv  confers  value  on  many  articles 
which  are  in  themselves  poor.  And  even  on  the  historical  side  we 
owe  something  to  Valerius.  He  often  used  sources  now  lost  to  us, 
and  where  he  touches  on  his  own  time  he  r.flords  us  some  glimpses 
of  the  much  debated  and  very  imperfectly  recorded  reign  of  Tiberius. 
His  attitude  towards  the  imperial  household  has  often  been  mis- 
understood, and  ho  has  been  represented  as  a  mean  fl.ittcrer  of 
the  same  typo  with  Martial.  But,  if  tlie  references  to  the  imperial 
administration  be  carefully  scanned,  they  will  be  seen  to  be  extra- 
vagant neither  in  kind  nor  in  number.  Few  will  now  grudge  to 
Tiberius,  when  his  whole  action  as  a  ruler  is  taken  into  account,  such 
a  title  as  "salutaria  princeps,"  which  seemed  to  a  former  generation 
a  specimen  of  shameless  adulation.  The  few  allusions  to  Cxsar's 
murderers  and  to  Augustus  hardly  pass  beyond  tlio  conventional 
style  of  the  writer's  day.  The  only  passage  ^Itich  can  fairly  bo 
called  fulsome  is  a  rhetorical  pa;an  over  tho  death  of  Scjanus.  But 
It  IS  as  a  chapter  in  the  history  of  the  Latin  language  tliat  tlio  work 
of  Valerioa  chiefly  deserves  study.  Vrithout  it  our  view  of  tho 
trpnsitiou  of  classical  into  silver  Latin  world  be  much  more  imper- 
U"  than  it  is.     Erasmus  declared  that  Valerius  is  no  moro  liko 
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CiceTO  than  a  male  is  like  a  man.  which  is  only  another  r-ey  of 
saying  that  ho  had  ia  excess  the  faults  of  his  age.  The  entire  life, 
thought,  and  literature  of  the  first  century  and  a  half  of  the  empire 
were  steeped  in  the  influences  of  rhetoric,  enthroned  in  the  scat  of 
education.  In  Valerius  are  presented  to  us,  in  a  rude  and  palpable 
form,  all  the  rhetorical  tendencies  of  the  age,  unsobered  by  the 
sanity  of  Quiotiiian  and  unrefined  by  the  taste  and  subtlety  of 
Tacitus.  Here  we  have  the  loathing  for  direct  and  simple  state- 
ment and  the  pursuit  of  novelty  at  any  price.  Every  device  which 
can  pat  a  gloss  of  newness  on  the  language  is  eagerly  adopted.  The 
barrier  between  the  diction  of  poetry  and  that  of  prose  is  broken 
down  ;  the  uses  of  words  are  strained  ;  monstrous  metaphors  are  in- 
rented  ;  there  are  startling  contrasts,  dark  innuendoes,  and  highly 
coloured  epithets  ;  the  most  unnatural  variations  are  played  upon 
the  artificial  scale  of  grammatical  ami  rhetorical  figures  of  speech. 
It  is  a  most  instructive  lesson  in  the  history  of  Latin  to  set  side  by 
side  and  compare  minutely  with  each  other  a  passage  of  Valerius 
and  its  counterpart  in  Cicero  or  Livy. 

In  the  MS3.  of  Val-^rio^  a  tenth  book  is  given,  which  consists  of  the  so-called 
"Uber  de  prxoominibus,"  the  work  of  some  grammarian^f  a  much  later  date. 
The  collectioD  of  Valerius  was  moch  used  for  school  purposes,  and  its  popi<. 
laritT  In  the  Miidle  Aaea  is  attested  by  the  large  numoer  of  MS3.  in  which  it 
baa  been  pre&erred.  Like  other  school  txtoks  it  w,-ia  opitomated.  One  com. 
plete  epitoDie,  probably  of  the  4th  or  6th  century,  bearing  the  name  of  Julius 
Paris,  has  come  down  to  us;  also  a  portion  of  another  by  Januarius  Nepo- 
Uanua.  The  best  edition  of  Valerius  with  explanatory  matter  in  that  by  C. 
Xempf  (Berlin,  1^64) ;  the  best  text  is  that  by  C.  Ilalm  <Lcip3ic,  1&J6> 

VALETTA,  or  Valletta.  See  Malta,  voL  xv.  pp.  340- 
341.  The  population  was  24,8D4  in  1881,  and  was  esti- 
mated at  26,700  in  1888. 

VALL.i,  Lorenzo  (c.  U06-1457),  one  of  the  most 
salient  personalities  of  the  earlier  Italian  Renaissance,  was 
born  at  Rome,  of  parents  derived  from  Piacenza,  possibly 
in  the  year  1406-07,  or  perhaps  somewhat  earlier.  He  was 
educated  ia  the  humanistic  schools  of  Rome,  according  to 
the  customs  of  that  age,  learning  grammar  from  some 
humble  dominie  and  afterwards  attending  the  classes  of 
eminent  professors.  Valla  mentions  Leonardo  of  Arezzo 
as  his  chief  master  in  Latin  and  Giovanni  Aurispa  in 
Greek.  He  wished  to  establish  himself  as  apostolic  secre- 
tary in  the  Eternal  City.  But  for  some  reason  or  other 
this  office  was  refused  him.  At  the  age  of  twenty-four  bo 
went  to  Piacenza  on  family  affairs,  and  from  this  city  pro- 
ceeded to  Pavia,  where  he  obtained  a  professorship  of  elo- 
quence. Like  all  the  scholars  of  that  time,  Valla  wandered 
from  university  to  university,  accepting  short  engagements 
and  airing  bis  talents  as  a  lecturer  in  many  cities.  It 
appears  that  he  professed  the  New  Learning  in  Milan  and 
Genoa  as  well  as  Pavia.  Somewhere,  and  at  some  uncer- 
tain date  during  this  period,  he  came  into  relations  with 
Alphonso  of  Aragon,  who  conquered  the  kingdom  of 
Naples.  Valla  did  not,  however,  follow  this  prince's  for- 
tunes in  the  early  days  of  their  acquaintance.  We  6nd 
him  once  more  in  Rome  in  1443  during  the  pontificate  of 
Eugenius  IV.  At  this  period  of  his  career  Valla  won  the 
highest  reputation  by  his  dialogue  De  VoluptaU  and  his 
treatise  on  the  EUgance*  of  Ute  Latin  Language.  In  the 
former  work  ho  contrasted  the  principles  of  the  Stoics 
with  the  tenets  of  Epicurus,  openly  proclaiming  his  sym- 
pathy with  those  who  claimed  the  right  of  free  indulgence 
for  man's  natural  and  sensuous  ap|)ctitcs.  It  was  a  re- 
markable utterance,  since  the  paganism  of  the  Rcjiaissance 
here  found,  for  the  first  time,  dolibcrato  expression  in  a 
work  of  Bchobrly  and  philosophical  value.  The  Elrpanixx 
was  no  less  original,  though  in  a  different  sphere  of  thought. 
This  work  suJjjcctcd  the  forms  of  Lot  in  grammar,  the  rules 
of  Lotin  style  and  rhetoric,  to  critical  investigation.  It 
placed  the  prnctic*  of  <  '     ii  upon  a  foundation  of 

analysis  and  indtirtivo  i  Hut  there  was  a  third 

eisay  composed  by  VnlU  uui  ifil  i  m;  )><intifirato  of  Eugenius 
vhicb  displayed  the  Mmin  oriKiiinlity  and  a  like  critical 
acumen.  This  liorc  the  title  of  a  Trtatite  on  the  Honalion 
of  Conttnntinf  ;  and  in  it  Valla  proVMl  that  the  claims 
founded  by  the  Homan  ■««  upon  lliat  sii|>|»>scd  grant  rc- 
pcmd  on  forgot  documents  and  Ic^ondary  fal>li'S.  It  was 
not  published  until  1440,  when  Valla  had  Ixwn  already 
throo  y<nn  r<9i:d'<ot  ct  Alpbon*>>'c  co:vi^  in  Napio*. 


There  was  every  reason  why  the  king  of  Naples  should 
be  interested  in  a  man  of  Valla's  stamp.  He  wished  to 
attract  scholars  of  the  highest  ability  to  his  capital,  and 
he  was  always  on  bad  terms  with  the  papacy.  Valla  com- 
bined the  qualities  of  an  elegant  humanist,  an  acute 
critic,  a  freethinker,  and  a  venomous  pamphleteer  who  had 
committed  himself  to  a  destructive  polemic  against  the 
temporalities  of  Rome.  Accordingly  the  king  made  him 
his  private  secretary,  encouraged  him  to  open  a  school  of 
rhetoric  in  Naples,  and  defended  him  against  the  attacks 
of  friars  and  inquisitors.  From  Naples  Valla  continued 
his  war  of  pamphlets  against  the  church.  He  proved  that 
the  letter  of  Christ  to  Abgarus  was  a  forgery,  ridiculed 
the  Latinity  of  the  Vulgate,  questioned  the  authenticity 
of  the  Apostles'  Creed,  and  accused  St  Augustine  of  heresy. 
It  is  a  singular  note  of  that  period  in  Italy  that,  on  tbe 
death  of  Eugenius  IV.,  his  successor,  Nicholas  V.,  invited 
Valla  to  Rome,  not  to  arraign  him  before  the  bar  of  the 
Inquisition,  not  to  punish  him  for  his  insolent  criticism, 
but  in  order  to  confer  upon  him  the  post  of  apostolic 
secretary,  with  substantial  pecuniary  appointments.  This 
entrance  of  Valla  into  the  Roman  curia  has  been  justly 
called  "the  triumph  of  humanism  over  orthodoxy  and 
tradition."  Nicholas  had  no  other  object  than  that  of 
filing  one  of  the  chief  scholars  of  the  age  near  his  own 
person.  Ho  allowed  Valla  to  open  a  school  of  eloquence 
in  Rome,  and  he  paid  him  munificently  for  transhting 
Thucydides  into  Latin.  Thus,  for  the  sake  of  his  erudition 
and  stylistic  talents,  the  supreme  pontiff  rewarded  a  man 
whoso  chief  titles  to  fame  are  the  stringent  criticism  with 
which  he  assailed  the  temporalities  of  the  church,  and  the 
frank  candour  with  viiich  ho  defended  a  nagan  theory  of 
human  conduct. 

All  the  biographical  notices  of  Valla  are  loaded  with 
long  accounts  of  his  literary  qiiarrels.  Intolerant  of  rivalry, 
inordinately  vain,  and  greedily  self-seeking  as  the  scholars 
of  that  epoch  were,  they  indulged  in  the  fiercest  internecine 
warfare  among  themselves.  The  bulky  folios  of  their 
works  contain  hundreds  of  invectives  which  may  be  ranked 
among  the  most  obscene,  the  most  wearisome,  and  the  most 
disgraceful  products  of  the  human  intellect.  Valla  won  a 
regrettable  celebrity  by  the  number  and  the  virulence  of 
his  enmities.  Bartolomeo  Fazio,  Georgios  Traperuntios, 
and  Poggio  felt  the  stabbing  sharpness  of  bis  pen.  It 
must,  however,  be  admitted  that  these  antagonists  gave 
back  quite  as  good  as  they  got.  It  is  almost  impossible  to 
form  a  just  estimate  of  Valla's  private  life  and  character 
through  the  dust-clouds  of  abuse  and  dirt  which  these  con- 
troversies stirred  up  around  his  memory.  He  died  at 
Naples  in  the  year  1457.  Posterity  honours  in  him  not 
so  much  the  stylist  and  the  echohir  as  the  initiator  of  a 
bold  critical  method,  applied  to  language,  historical  docu- 
ments, and  ethical  oi>iuions. 

The  collected  edition  of  Vail. •«  n'orktii  thatofBuel,  1496.  For 
dotailed  ncoounta  of  his  life  or.d  work,  consult  Tirabivschi ;  Voigt'a 
ll'iriirrlielfliung  del  AUerOiutiu  :  and  Svmonds'a  Kinaittanct   iw 

Italy  (vols.  iL  and  v.). 

VALLADOLID,  a  province  of  Spain,  one  of  the  eight 
into  which  Old  Costile  is  now  divided,  is  bounded  on  the 
N.  by  L:on  and  Palencia,  on  the  E.  by  Burgosi,  on  the  S. 
by  Kcgovia,  Avila,  and  Salamanca,  and  on  the  W.  by 
/nniora.  The  area  is  3043  s>iiiaro  miles  and  the  popula- 
tion in  1877  wos  247,4.'>8.  The  province  belongs  entirely 
to  the  basin  of  the  I>o<iro,  which  traverses  it  from  oast  to 
west,  and  within  its  limit  -  receives  the  Pisucrga  (with  the 
Eaguova)  on  the  right,  ami  the  HuraUin,  Ailaja  (with  iho 
Ercamn),  and  Zajwidicl  on  the  left.  The  country  watered 
by  thoiio  rivers  is  for  tho  most  part  flat  and  cxccwlingly 
fertile,  the  only  part  that  can  >>o  called  in  any  sense  hilly 
being  in  the  north-west,  whore  the  low  Mooto*  do  Torosoi 
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occur.  For  thu  exccUenco  and  nbundanco  of  iu  grain 
crops  Yiilladolid  shares  with  1-a  Mancha  the  title  of  granary 
of  the  pouiiisula.  Iksides  the  ordinary  cvreaU  and  pulses, 
the  provioco  produces  hemp,  flax,  various  fruita,  red  and 
«4iite  wine,  oil,  and  madder.  The  Moutcs  do  Torozos  are 
well  clad  with  oak  and  other  timber.  The  pastures  are 
extensive  and  largo  numbers  of  horses,  mules,  and  shoop, 
■s  well  as  some  cattle,  are  reared,  while  honey,  wax,  and 
silk  are  also  produced.  The  woollen  fabrics  of  Valladolid 
were  once  highly  esteemed,  but  this  industry  has  now 
greatly  declined.  Some  trade  is  carried  on,  facilitated  by 
the  Canal  of  Castile,  which  connects  Valladolid, on  the  Pisu- 
ergo,  with  Alar  del  Key,  in  Palencia,  also  on  that  river. 
The  province  is  traversed  by  the  national  highways  from 
Madrid  to  Santandcr,  Leon,  and  Coruna,  and  the  Calatayud 
land  Salamanca  roads  may  also  be  regarded  as  trunk  lines. 
It  b  also  traversed  from  north  to  south  by  the  northern 
railway,  which  has  a  branch  from  Valladolid  to  Eioseco. 
There  are  1 1  partidos  judiciales  and  237  a)-untamientos. 
The  most  important  places  besides  A'alladolid,  the  capital 
(see  below),  arc  Medina  de  Rioseco  (477G  inhabitants  in 
1877)  and  Medina  del  Campo  (5296). 

VALLADOLID,  capital  of  the  above  province,  on  the 
left  bank  of  the  Pisuerga,  at  its  confluence  with  the 
Dsgueva,  which  traverses  the  town  by  two  channels,  is 
rhnated  (about  2250  feet  above  sea-level)  150  miles  by 
rail  to  the  north-west  of  Madrid.  The  site  is  in  a  small 
valley  enclosed  by  steep  and  broken,  though  not  very  high, 
ground.  The  town,  which  was  formerly  surrounded  by 
walls  and  entered  by  four  principal  gates,  contains  some 
fine  streets  and  squares,  especially  the  so-called  Plaza 
Mayor,  but  on  the  whole  it  has  a  dull  and  deserted  aspect, 
though  of  late  years  its  industrial  and  commercial  activity 
has  somewhat  revived.  The  granite  cathedral,  begun  in 
1585,  would,  if  carried  out  according  to  the  original  design 
of  Herrera,  be  a  magnificent  specimen  of  the  Gr;eco-Roman 
style  of  that  architect;  only  the  nave,  however,  was  ever 
completed,  and  the  tower  (one  of  four  in  the  plan)  fell  in 
1841.  The  interior  is  well  proportioned,  but  bare.  The 
tower  and  nave  of  the  church  of  Sta  Maria  la  Antigua 
date  from  about  1200.  The  chufch  of  San  Pablo  is  later 
(1286);  its  chief  feature  of  interest  is  a  beautiful  flam- 
boyant portal,  and  formerly  it  had  exquisite  cloisters. 
Adjoining  is  San  Gregorio  (15th  century)  with  a  fine 
Plateresque  fai^de.  San  Benito,  dating  from  the  end  of 
the  14th  century,  is  an  elegant  Gothic  building  with  a  lofty 
roof  finely  groined.  The  college  of  Santa  Cruz,  a  Cla.ssical 
building  founded  in  1479  now  houses  a  collection  of 
pictures  and  sculptures  of  little  value,  except  for  some  ex- 
Amples  of  Rubens  and  of  the  work  of  Berruguete.  The 
university  was  founded  in  1346;  but  the  present  Rococo 
building  dates  from  the  decadence  of  architectura  in  Spain. 
Among  other  public  buildings  of  Valladolid  may  be  men- 
tioned the  royal  palace,  built  in  the  beginning  of  the 
17th  century,  and  the  court-house  and  town-hall;  several 
ex-eonvcnts  are  now  used  as  barracks.  Along  the  banks 
of  the  rivers  are  several  public  walks  adorned  -with  trees 
and  fountains.  The  principal  industries  are  the  manu- 
facture of  linen,  silk,  and  woollen  fabrics,  pottery,  gold  and 
silver  work,  leother,  and  paper.  There  is  a  considerable 
trade  in  the  abimdant  agricultural  produce  of  the  vicinity. 
The  (K)pulation  in  1877  was  52,206. 

Valladoiid  is  uTOiIly  identified  with  the  ancient  Pintia  of  Pt"leiny, 
described  in  the  Itmerary  as  a  town  of  the  Vacc.xi  on  thp  ro-.l  from 
Aaturira  to  Cxaaraugnati.  The  present  name  ia  usuallv,  hm  'ather 
obscurely.cxpUined  ta  equivalent  to  Bcled  Walid,  "tl,.  :  nd  of 
>*alid."  'the  to«-n  w.ia  recovered  from  the  Moora  in  l.i  10th 
wntunr,  bnt  is  first  named  in  a  pnhtic  document  by  Sanch  j  II.  of 
lx3u  i'l  1072.  The  cortea  of  Castile  frequenllv  met  horc  in  the 
fo!'o-r<r;  centuries,  and  in  the  bctnnninR  of  the  Ijth  century  John 
XL  rny-ifi  it  bia  principal  residence  Aft^r  the  rcnfoval  of  the 
t.iA\  -■}  Madrid  by  Philip  II.  in  1580  it  began  rapidly  to  decay. 


In  Deoeraber  1808  it  waa  taken  and  aacked  by  tha  French,  an  I  in 
the  January  following  Bonnp.irto  roaidod  hero  for  somo  days,  and 
caused  the  destruction  of  many  tine  buildinga  and  works  of  art. 
Culumbus  died  (1606)  and  Pl:ilip  II.  was  born  (1627)  at  Valladolid. 

VALLADOLID,  a  city  of  the  state  of  Michoacan  de 
Oeampo,  in  Mexico.     See  Morelia. 

VALLADOLID,  n  town  in  the  state  of  Yucatan,  Mexico, 
lying  towards  the  centre  of  the  northern  plateau,  on  the 
river  Bolina.  about  90  miles  south-east  of  Merida,  with, 
wllich  it  is  about  to  be  connected  by  a  railway.  Valla- 
dolid, which  with  the  subai'nau  district  has  a  poimlation 
(1885)  of  18,470  mostly  Indians  and  half-castes,  is  situ- 
ated in  the  healthiest  and  best  cultivated  part  of  Yucatan, 
and  is  accordingly  muph  frequented  by  invalids.  The  town 
is  well  built,  with  regular  streets,  and  low  but  substantial 
houses,  generally  fronted  by  a  garden  plot  and  shady 
trees.  Amongst  its  buildings  are  seven  fine  churches,  a 
large  Jesuit  college,  a  town-hall,  a  hospital,  and  a  well- 
constructed  aqueduct.  But  like  everything  else  in  Yucatan 
the  place  presents  a  general  appearance  of  decay,  although 
there  is  a  considerable  local  cotton  industry.  Some  miles 
to  the  east  lie  the  remarkable  ruins  of  Chichen-Itza, 
covering  a  space  of  nearly  two  miles  in  circumference. 
Amongst  these  remains  are  several  .sonatos,  or  tanks,  from 
65  to  200  feet  in  diameter  and  50  to  110  feet  deep,  with 
steep  rocky  sides,  in  which  water  is  still  stored. 

Valladolid  is  one  of  the  oldest  Spanish  settlements  in  Yucatan, 
having  been  originally  founded  by  Francesco  de  Montejo  at  a  place 
called  Chauachaa  in  1543.  But  it  was  removed  the  next  year  to 
Zaqui,  about  15  miles  from  the  sea,  with  easy  access  to  the  port 
of  El  Cuyo,  and  soon  after  to  its  present  position. 

VALLE,  PiETRO  DELLA  (1586-1652),  to  whom  we  owe 
one  of  the  best  books  of  Eastern  travel,  came  of  a  noble 
Roman  family  which  had  produced  two  cardinals,  and  was 
born,  on  1 1th  April  1586,  in  the  family  palace  built  by 
Cardinal  Andrea.  His  early  life  was  divided  between  the 
pursuits  of  literature  and  arms.  He  saw  active  service 
against  the  Moors  of  Barbary,  but  also  became  a  member 
of  the  Roman  Academy  of  the  Umoristi,  and  acquired 
some  reputation  as  a  versifier  and  rhetorician.  To  the 
latter  quality  we  owe  some  tedious  passages  in  his  Travels ;, 
but  that  book  gives  also  suflicieut  evidence  of  solid  and 
useful  learning  in  the  classical  authors,  which  served  him 
well,  particularly  in  the  first  part  of  his  wanderings.  The 
idea  of  travelling  in  the  East  was  suggested  by  a  disap- 
pointment in  love,  as  an  alternative  to  suicide,  and  was 
ripened  to  a  fixed  purpose  by  a  visit  to  the  learned  Mario 
Schipano,  professor  of  medicine  in  Naples,  to  whom  the 
record  of  Pictro's  travels  was  addressed  in  the  form  of  very 
elaborate  letters,  based  on  a  full  diary.  Before  leaving 
Naples  he  took  a  vow  of  pilgrimage  to  the  Holy  Land, 
and,  sailing  from  Venice  on  8th  June  1614,  reached  Con- 
stantinople, where  he  remained  for  more  than  a  year,  and 
acquired  a  good  knowledge  of  Turkish  and  a  little  Arabic. 
On  25th  September  1615  he  sailed  for  Alexandria  with  a 
suite  of  nine  persons,  for  he  travelled  always  as  a  noble- 
man of  distinction,  and  with  every  advantage  due  to  his 
rank.  From  Alexandria  he  went  on  to  Cairo,  and,  after 
an  excursion  to  Mount  Sinai,  left  Cairo  for  the  Holy  Land 
on  8th  March  1616,  in  time  to  assist  at  the  Easter  cele- 
brations at  Jerusalem.  Having  sedulously  visited  the  holy 
sitea,  he  journeyed  by  Damascus  to  Aleppo,  and  thence  to 
Baghdad,  where  he  married  a  Syrian  Christian  named 
Maani,  a  native  of  Mardin.  He  now  desired  to  visit  Persia; 
but,  as  that  country  was  then  at  war  with  Turkey,  he  had 
to  leave  Baghdad  by  stealth  (4th  January  1617).  Accom- 
panied by  his  wife,  who  was  the  courageous  and  constant 
companion  of  his  Persian  journeys  until  her  death  in  con- 
sequence of  a  miscarriace  (30th  December  1621),  he  pro- 
ceeded by  Hamadan  to  Ispahan,  and  joined  Shah  Abbas 
in  a  campaign  in  aorthern  Persia,  in  ih"  summer  of  1618. 
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Here  be  was  well  received  at  court  and  treated  as  the  shah's 
guest.  On  his  return  to  Ispahan  he  was  occupied  with 
political  schemes  hostile  to  the  Turk,  the  alliance  of  Persia 
■with  the  Cossacks  and  the  king  of  Poland,  and  also  with 
a  project  for  the  foundation  of  a  Catholic  colony  in  Persia  ; 
>\t  the  same  time  he  diligently  continued  his  Oriental  studies 
and  observations.  He  now  began  to  think  of  returning 
by  India  rather  than  adventure  himself  again  in  Turkey; 
but  the  state  of  his  health,  and  the  war  between  Persia 
and  the  Portuguese  at  Ormuz,  created  difficulties.  In 
October  1621  ho  started  from  Ispahan,  and,  visiting  Perse- 
polis  and  Shiraz,  made  his  way  to  the  coast ;  but,  after  long 
delay  and  many  troubles — his  wife  dying  at  ilina — he  was 
forced  to  return  to  Shiraz,  after  the  capture  of  Ormuz,  and 
it  was  not  till  January  1623  that  he  found  passage  for 
Surat  on  the  English  ship  "  Whale."  In  India  he  remained 
till  November  1624,  his  headquarters  being  Surat  and 
Goa.  He  was  at  Muscat  in  January  1 C25,  and  at  Bussorah 
in  March.  In  May  ho  started  by  the  desert  route  for 
Aleppo,  and,  after  a  short  ^tay  there  and  a  visit  to  Antioch, 
took  ship  at  Alexandretta  on  a  French  vessel.  Touching 
at  Cyprus  and  doing  quarantine  at  Malta,  he  reached  Rome 
on  2Sth  March  1626,  and  he  was  received  with  much 
honour,  not  only  by  literary  circles,  but  by  Pope  Urban 
"VIII.,  who  appointed  him  a  gentleman  of  his  bedchamber. 
The  rest  of  his  life  was  uneventful ;  he  married  as  second 
■wife  a  Georgian  orphan  of  noble  family,  Mariuccia 
(Tinatin  de  Ziba),  ■nhom  his  first  wife  had  adopted  as  a 
child,  and  who  had  accompanied  him  in  all  his  journeys. 
By  her  he  had  fourteen  sons.  He  died  at  Rome  on  21st 
April  1652.' 

In  Piclro  dclla  Vallo's  lifetime  there  were  printed  (1)  a  Funeral 
Oration  on  Au  Ifi/c  ilaani,  whose  remains  he  brought-with  him  to 
Rome  and  burica  there  (1G27) ;  (2)  an  Account  of  ShnK  Aiha^t 
printed  at  Venice  in  1C'2S,  hut  not  publishcil ;  (3)  the  first  jiart  of 
the  letters  describing  )iis  Trav.U  (Turkey,  IGiO).  The  Travrh  in 
Pcnia  (2  parts)  were  published  by  his  sons  in  1658,  and  the  third 
part  (India)  in  16G3.  An  £n(;1ish  translation  ap|ieare<I  in  1GG5 
(foL).  or  the  Italian  text  the  edition  of  llrighton,  1843  (2  vols.  8vo), 
is  more  esteemed  than  the  other  reprints.  It  contains  a  sketch  of 
the  author's  life  by  Gio.  P.  Uollori  (1022).  Dclla  Vallc's  story  is 
often  prolix,  with  a  tendency  to  the  rhetorical.  Ho  has  no  turn  for 
incident,  an  absolute  want  of  humour,  and  little  real  literary  faculty 
ofany  kind  ;  but  he  is  clear  ond  exact,  well  informed,  and  very  in- 
structive; 80  that  his  work  atiU  |>ossesses  high  value. 

VALLEJO,  a  city  of  Solano  coilnty,  California,  United 
States,  is  situated  on  the  shore  of  San  Pablo  Bay,  near  the 
■western  end  of  the  Straits  of  Carquinez.  It  has  an  ex- 
cellent harbour,  and  railroad  communication  by  a  branch 
of  the  Central  Pacific  Railroad.  The  city  contains  large 
Hour-mills;  the  fiopulation  in  1880  was  09S7.  Vallejo, 
which  takes  its  name  from  the  Mexican  general  M.  G. 
Vallejo,  who  took  the  country  from  the  Indians  in  1835, 
was  in  1854  the  capital  of  the  State  of  California. 

VALLOMBROSA,  Obdeb  of.  See  Moxaciiism,  vol. 
xvi.  p.  7UH. 

VALL.S,  a  town  of  Spain,  in  the  province  of  Tarragona, 
1 1  miles  to  the  north  of  that  town,  on  a  height  near  the 
Francoli.  It  is  an  old  town  and  ita  walls  and  towers  still 
remain.  The  iLiual  Cataloni.in  industrie.i  of  wool  ond 
cotton  spinning  and  weaving,  as  wril  as  dyeing,  distilling, 
paf>crmaking,  and  tanning  arc  carried  on  with  considerable 
activity,  llio  |>opulation  within  the  municiiial  boundaries 
in  1877  was  1.3,250. 

VALPAUAI.SO,  a  city  of  Chili,  the  chief  town  of  tho 
province  of  the  ?imo  name,  and  one  of  tho  principal  com- 
mercial |>orts<in  tlio  W(>«t  c".-i-tl  <if  South  America,  issitunfrd 
on  a  fine  bay  el  \\\-.  Sr.iilh  r.irili,-  Orrnn,  in  33*  0'  2"  S. 
laL  ond  71*  41'  \U"  W.  long.,  70  miles  nnrth-wcst  of 
Santiago,  with  which  there  is  rommnnicntinn  by  a  cir- 
ctiitous  railway  of  115  miles.  Tho  city  lira  at  the  south 
port  of  llic  liay,  which   in  2  J  milca  wide,  semicircular  in 


form,  and  well  sheltered,  except  towards  the  north.  Thera 
is  good  anchorage  in  the  roadstead.  There  are  two  float- 
ing docks,  capable  of  accommodating  vessels  of  from  1400 
to  3000  tons.  The 
city  is  situated  at  the 
base  of  a  range  of 
barren  hills,  varying 
from  1000  to  1400 
feet  in  height,  which 
have  a  narrow  strip 
of  low  land  between 
them  and  the  sea ; 
on  this  and  on  sites 
formed  by  cutting 
awav  the  cliffs  most 
of     the    houses     are  Plan  of  Valparaiso. 

built.  Further  space  is  afforded  by  the  deep  dells  or  water- 
courses between  tho  hills.  These  open  towards  the  sea,  and 
are  on  both  sides  covered  with  houses.  Much  of  the  fore- 
shore has  been  raised  by  earthqtiakes.  The  erection  of  an 
extensive  embankment  was  begun  in  1885.  Tho  older  por- 
tion (Puerto)  of  the  city,  in  which  are  the  principal  public 
and  commercial  buildings,  is  separated  from  the  newer  por- 
tion, called  tho  Almendral,  by  a  projecting  point.  The  city 
is  defended  by  a  chain  of  forts,  begun  in  1866.  The  prin- 
cipal public  buildings  are  tho  Government  palace,  the  cus- 
tom house,  the  large  bonded  Government  warehouses,  the 
hospital,  the  city  hall,  and  two  theatres.  The  educational 
institutions  include  a  theological  seminar)',  a  naval  academy, 
and  a  lyccum  ;  the  last-named  had  415  students  in  1884 
and  481  in  188?.  The  commercial  enterprise  of  the  city 
is  largely  dependent  on  the  foreign  merchants,  especially 
linglishmcn,  Americans,  and  Germans.  It  is  tho  com- 
mercial capital  of  Chili,  and  tho  principal  residence  of  tho 
foreign  consuls.  The  principal  industrial  establishments 
are  the  Government  railway  shops,  a  large  foundry  and 
machine  shops,  coach-building  and  wheel-wright  works,  and 
a  very  large  sugar  refinery,  the  raw  material  for  which 
is  obtained  from  Peru.  The  population  (97,737  in  1875) 
was  95,000  in  1885,  of  whom  about  a  tenth  were  foreigners. 
The  number  of  vessels  inHho  foreign  trade  that  entered  tho  port 
in  1885  was  587  of  582,066  tons,  tho  number  that  cleared  348  of 
373,551  tons.  More  than  half  of  tho  tonnage  was  IJrIlish. — Chilian, 
German,  and  French  following  in  the  order  named.  In  the  co.uting 
trade  the  number  of  veiwcls  Jhat  entered  in  ISSSnas  781  of  434,488 
tons,  the  number  that  cleared  1050  of  640.133  tons.  About  nin«- 
tenths  of  the  tonnage  was  Hriti-sh  and  Chilian,  the  latter  havine  a 
slight  advantxge.  The  following  table  shows  the  value  of  th« 
ini|iort  and  export  trade  during  five  years,  1881  to  1865^ — 
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The  foreign  trade  is  chiefly  with  Gr»at  BriUin,  Franco,  Geraiany, 
and  the  United  States,  the  value  of  the  exports  to  the»o  countries  m 
18R5  being  X1,35C,5.''3.  X110,312,  jC2<12,0«5.  and  £15.4'J4  respoct- 
ivclv,  snd  of  the  imports  jCl. 787,310,  £911,080,  fSOO.OCrt,  snd 
£3r8.G':9  rei>|i<Ttively.  Tho  priiiripij  exports  arc  mcUls  (nUrate, 
bar  copper,  silver  produce,  copiier  and  silver  regulus,  and  gold  and 
silver  siieeie),  wheat,  barley,  Hour,  wool,  nuts,  har,  beans,  honejr, 
iodine,  coal,  hides,  snd  guano  ;  and  th«  imporU  include  iron,  steel, 
« ire,  nails,  maeliioes  and  tools,  sugar,  rice,  coahmeret,  prints,  shawls, 
winrt,  and  iK-rr. 

Valp.irai«o  waa  fonnde<l  In  1536  by  tho  Spanish  officer  Joan  d« 
.■^aavedr*.  who  named  it  after  his  birippUco  near  Cuencs  in  Spain. 
In  l.'o8  the  city  was  cantiirr-;  hv  PtaV-.  the  •laet  d«l«  of  hi«  ap- 

t>earancr  liofore  It  l»eMig  .'' '  .       "    '      i  by 

Isukins's  expedition  in  1  t'ch 

cora-iir.  Van  Noort.     It  v  I  wO 

■  nd  1822.  and  1  jrearlhnn««e  shoelii  m  lt-a»«nd  Ift.M.  llaullerwl 
fmm  firo  in  Novi-mtier  iB53  :  and  on  .list  March  1866  it  w»c  Um. 
barded  by  tlie  R|>anisli  fleet  ni.'ler  Admind  Nunef.  whcu  t  laijf. 
(■art  of  the  town  waa  laid  in  niiuk. 
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VALS,  or  VALS^-Lis-BAiNS,  a  Tillage  of  Franco,  in  tlio 
deparUnout  of  AnUvho,  with  n  population  of  216G  in  18S6, 
is  noted  diietly  for  itj  olkaiiuo  waters,  \Yliich  aro  similar 
lo  thoso  of  Vichy  (jeo  vol.  xvi.  p.  435).  AVit!iin  the  coiu- 
mane,  which  in  1SS6  had  a  population  of  3911,  paper  ia 
mmnuficturcd  to  a  small  extent,  and  sonio  silk  is  spun. 

V.:\-LTELLIXA,  or  Valtelune,  tho  upper  valley  of  the 
Addvin  tho  extreme  north  of  Italy  (province  of  Sondrio), 
derives  its  name  from  Tcglio,  tlio  former  capital,  not  far 
from  Tirano  (Yal  di  Teglio,  Yal  Tcglina  ;  Germ.,  Veltlin), 
and  has  a  length,  from  Cormio  to  the  Lake  of  Como,  of 
about  6S  miles.  Tho  chief  town  is  Sondrio  (4014  inhabit- 
ants in  ISSl),  other  important  places  being  Tirano  (3119' 
and  Morbogno  (3240).  Near  Bormio  (Germ.,  Worms 
there  are  some  frequented  mineral  springs  (sulphur  and 
lime),  kqown  in  Pliny's  time,  and  cflicacious  in  diseases  of 
the  skin.  There  are  several  other  baths  in  the  side  valleys, 
such  as  Santa  Caterina  (chalybeate),  ilasino,  and  Le  Prese 
(anlphar).  The  highest  points  in  the  ranges  enclosing  the 
Tallcy  are  the  Piz  Zupo  (13,121  feet)  in  the  Bernina  group 
and  the  Kiinigsspitze  (12,645  feet)  in  the  Ortler  district; 
the  Monte  della  Disgrazia  (12,074  feet)  is  the  highest  peak 
comprised  entirely  within  the  water-basin  of  the  valley. 
Three  well-marked  Alpine  passes  are  traversed  by  good 
carriage -roads — the  Stelvio  Pass  or  Stilfserjoch  (9046 
feet,  the  highest  carriage-road  in  Europe)  from  Bormio  to 
Meran  in  the  Adige  valley,  the  Bernina  Pass  (7028  feet) 
(rom  Tirano  to  Samaden  in  the  Upper  Engadine,  and  the 
Aprica  Pass  (4049  feet)  from  Tirano  to  the  Val  Caraonica 
and  the  Lake  of  Iseo.  The  main  valley  is  traversed  from 
end  to  end  by  a  magnificent  carriage-road  constructed  by 
the  Austrian  Government  in  1820-25.  A  railway  from 
Colico,  on  the  Lake  of  Como,  to  Sondrio  (27  miles)  was 
opened  in  1884,  and  is  being  pushed  on  towards  Tirano. 
The  population  is  wholly  Italian-speaking  and  Roman 
Catholic,  the  valley  being  in  the  diocese  of  Como.  The 
shrine  of  the  Madonna  of  Tirano  (founded  1 520)  annually 
attracts  a  large  number  of  pilgrims.  The  valley,  particu- 
larly in  its  lower  portion,  is  extremely  fertile ;  and  of  lato 
years  vigorous  measures  have  been  taken  to  prevent  the 
damage  caused  by  the  frequent  inundations  of  the  Adda. 
Chestnuts,  vines,  mulberry  trees,  and  fig  trees  abound;  and 
there  are  many  picturesquely-situated  churches,  castles,  and 
villages.  The  chief  articles  exported  aro  wine  and  honey. 
The  wine  is  largely  consumed  in  north  Italy  and  Switzer- 
land, the  best  varieties  being  Grumello,  Sassella,  and 
Montogna.  About  20,000  lb  weight  of  honey  is  annually 
sent  abroad.  PoUtically  the  whole  valley  belongs  to  tho 
kingdom  of  Italy,  except  the  side  valley  of  Poschiavo 
(Puschlav),  which  belongs  to  tho  Swiss  canton  of  tho 
Orisons  (Graubiinden). 

The  pohtical  history  of  Valtellina  U  made  up  of  tho  histories 
of  three  duthcta, — (1)  tho  "free  comraunity  "  of  Poschiavo  (first 
mentioned  u  such  in  1200-01);  (2)  tho  county  of  Bormio  (first 
mentioned  as  a  county  in  1347);  and  (3)  Valtellina  proper,  ex- 
tendioff  from  the  defilo  of  tho  Serra  di  Morignone  on  the  east  to 
the  Lake  of  Como  on  the  west.  After  tho  defeat  of  the  Lombards 
(774)  these  three  districts  were  given  by  Charlemagne  to  the  abbey 
of  St  Denis  near  Paris,  which  never  seems  to  havo  exercised  its 
rights.  In  824  Lothair  L.  conSrmingan  earlier  donation  made  by 
.  CEarleniAgne,  gave  the  churches  of  Poschiavo  and  Bormio  to  the 
bishop  of  Como.  Bormio  was  in  1205  won  by  the  men  of  Como, 
who  in  1008  had  received  one-half  of  Valtellina  from  tho  emperor, 
tnd  by  1 1 14  they  were  masters  of  the  entire  valley.  They  retained 
Bormio  nil  IJOO,  when  it  freed  itself;  but  in  1336  it  belonged 
to  the  bishop  of  Chur.  In  1335  tho  VLsconti,  lords  (later  dukes) 
of  Jlilan,  became  lords  of  Como,  and  therefore  of  Valtellina. 
!n  1350  they  seized  on  Bormio  and  Poschiavo,  the  latter  being 
won  back  by  tho  bi«hop  of  Chur  in  1394,  and  again  lost  to  tho 
Visconti  in  1435.  As  early  as  1.360  the  men  of  Rhatia  made  in- 
cnrsions  into  Valtellina  under  the  pretext  that  it  had  formed  part 
of  ancient  Ehietia.  This  idea  was  confirmed  in  1404,  when,  in 
return  for  kind  treatment  received  during  hia  exile,  ifaatino  Vis- 
^nti  (son  of  Bamabo)  gave  to  the  bishop  of  Chur  his  share  of  the 


Milanese,  ii,cluding  roachiavo,  Bormio,  and  Valtellina.  Relying 
on  this  donation,  tho  men  of  tho  Tlireo  Lciguos  of  Khfctia  (best 
known  by  tho  name  of  one,  Gmubiimlon)  iuvndod  the  valley  in 
1 ISG-37,  PoKchiavo  becoming  in  1-18G  pernianoiitly  a  member  (not  a. 
subject  land)  of  tho  OoUcshaxisbinid.  This  donation  served  too  as 
the  oxcuso  for  seizing,  in  1512,  on  Bormio  and  Vnltclliiia,  which 
wero  harshly  ruled  as  "subject  bailiwicks."  Uudor  the  governor 
at  Sondrio  there  wero  four  "  podestas  "  for  tho  tlii-eo  divisions  of 
Valtellina,  (Morbcgno  and  Traonn,  Sondrio,  and  Tirano),  bebides 
one  at  Teglio  and  one  at  Bormio.  Mastino  Visconti'a  donation 
was  solemnly  conlirnicd  in  1510  by  tho  emperor  Muximilian  I.  In 
1530  tho  bislio|)  of  Chur  was  forced  to  sell  to  the  Tlirco  Leagues  for 
a  small  sum  his  title  to  these  two  districts.  At  tho  time  of  tho 
Reformation  Poschiavo  bccamo  Protestant.  Tlio  other  two  districts 
clung  to  the  old  faith  and  eamo  under  the  iiilluenco  of  Carlo  Bor- 
romoo,  who,  when  founding  in  1579  his  "  Collegium  Hclvcticura  " 
at  Milan  for  Swiss  students  for  tho  priesthood,  reserved  for  Val- 
tellina six  out  of  tho  forty-two  jilaccs.  Valtelliim  was  extremely 
important  to  tho  Hapsburgs  as  alfording  tho  direct  route  between 
their  possessions  of  tho  llilaneso  ami  Tyrol.  Hence  a  great  struggle, 
into  which  religious  (juestions  and  bribc-ry  largely  entered,  took  place 
between  Austria  and  Spain  ou  one  side  and  Prance  and  Venice  on 
the  other.  In  1603  Fuontes,  tho  Spanish  governor  of  tho  Milanese, 
built  a  fortress  (of  which  traces  still  remain)  close  to  tho  Lako  of 
Como  and  at  tho  entrance  to  the  valley,  in  order  to  overawe  it. 
The  reli^ous  conflicts  in  Graubiinden  led  to  reprisals  in  the  '*  sub- 
ject land"  of  Valtellina.  In  1620  (10th  July-lth  August)  the 
Spanish  and  Romanist  faction  (headed  by  the  Planta  family) 
massacred  a  great  numbcr.of  Protestants  in  the  valley,  350  to  GOO 
according  to  different  accounts  ( Vcltlincr  Mord).  For  tho  next 
twenty  years  tho  valley  was  tho  scene  of  great  strife,  being  held  by 
the  Spaniards  (1620,  1621-23,  1629-31,  1637-39),  by  tho  French 
(1624-26,  1035-37),  and  by  tho  popo  (1623,  1627).  At  length 
George  Jenatscli,,  a  former  pastor,  who  had  been  tho  active  and 
unscrupulous  leader  of  tho  Protestant  party,  became  a  Romanist 
(1636)  in  order  to  free  tho  land  from  tho  French  by  aid  of  the 
Spaniards  (1637),  who  finally  (1639)  gave  it  back  to  its  old  masters 
on  condition  that  tho  Protestants  wero  excluded  from  tho  valley. 
In  this  way  the  local  struggles  of  Valtellina  camo  to  bo  mixed  up 
with  the  Thirty  Years'  War.  In  1797  Bormio  and  Valtellina  were 
annexed  to  tho  Cisalpine  republic,  in  1805  to  the  kingdom  of  Italy 
(of  which  Napoleon  was  king),  and  in  1815  (despite  tho  remon- 
strances of  tho  Rhffitiaa  leagues)  to  tho  kingdom  of  Lombardo- 
Venetia,  held  by  the  emperor  of  Austria.  In  1859  they  became, 
like  tho  rest  of  Lombardy,  part  of  tho  kingdom  of  united  Italy, 
Foschiavo  followed  tho  fortunes  of  tho  "Gotteshausbund."  It 
became  (after  1798.J  part  of  tho  canton  Rliretia  of  tho  Helvetic 
.■epublic,  and  in  1803  of  tho  canton  of  the  Giaubiindcn  or  Grisons, ' 
which  was  then  first  received  a  full  member  of  tho  Swiss  Con- 
federation. 

Sea  O.  Leonhardi,  Daa  VtUlin  ami  Daa  Poschiavinothat  (1859);  Romcgialli, 
titoria  delta  Valtellina  (1834-39,  B  vols.);  C.  von  Jloor,  Gcichickte  von  Cvrriiliett 
(1870-74);  P.  C.  von  Planta,  Die  ourrdtischen  llerrecheiflen  in  der  Fcudaheit 
(1881);  Coie,  Trarela  in  Switierland,  4c.  (4tll  ed.,  1801;  Letters  74-78); 
Uennc-Am  Rhyn,  Gcsckichte  dea  Schweicervolkes  (1865);  L.  von  Ralike,  lliatorTf 
fifths  Popes,  bk.  vii. ;  and  H.  Reinhardt,  "  Daa  Veltlincr  Jlord,"  in  CeKliichta- 
frelind  tyo\.  xl.,  1885). 

VALUE.  In  most  departments  of  economic  theory  it 
is  convenient  to  use  as  tho  basis  of  the  exposition  the 
opinions  of  J.  S.  Mill,  not  only  because  ho  has  embodied 
in  his  treatise  in  a  remarkable  manner  nearly  everything 
of  importance  from  tho  theoretical  standpoint  in  the  work 
of  his  predecessors,  but  also  because  most  of  the  recent 
advances  in  economic  science  have  been  made  by  way  of 
criticism  or  development  of  his  views.  This  observation 
is  especially  true  of  tho  theory  of  value.  In  this  subject 
Mill  had  digested  the  mass  of  previous  learning  with  such 
effect  that  ho  commences  his  treatment  with  the  remark  : 
"  Happily  there  is  nothing  in  tho  laws  of  value  which 
remains  for  the  present  or  any  future  writer  to  clear  up  ; 
the  theory  of  tho  subject  is  comjilete.  Tho  only  difficulty 
to  be  overcomo  is  that  of  so  stating  it  as  to  solve  by 
anticipation  tho  chief  perplexities  which  occur  in  applying 
it."  Curiously  enough  this  part  of  economic  theory  wa.s 
the  first  to  receive  at  tho  hands  of  Jevons  and  others  serioiLsi 
modification,  tho  nature  and  need  for  which  can,  however, 
only  bo  properly  understood  after  a  preliminary  examina- 
tion of  the  old  orthodox  position. 

As  regards  the  question  of  definition,  Mill  starts  with  Value  in 

the  distinction  somewhat  loosely  drawn  by  Adam  Smith  }"*«  """l 

between  value  in  u.se  and  value  in  exchange.     When  we '?  °'^' 

,  ,  .  .  ,       .  °  .    change, 

sa^'  that  a  thing  possesses  a  certain  value  in  use,  we  say  in 
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more  words  than  are  necessary  that  it  is  tiseful :  that  is  to 
say,  value  in  use  is  an  awkward  phrase  for  utility.  The 
conception  of  utility  (see  Wealth)  is  the  most  fundamental 
in  economics.  It  is  held  by  Mill  to  mean  the  capacity  to 
satisfy  a  desire  or  serve  a  purpose,  and  thus  "  useful,"  the 
corresponding  adjective,  is  as  fitly  applied  to  ices  as  to 
stean-  engines.  But  utility  is  obviously  much  wider  than 
value,  and  Mill  proceeds  to  say  that  by  value  in  political 
economy  we  should  always  understand  exchange  value. 
This  language  seems-  familiar  and  definite,  but  on  analysis 
it  is  clear  that  exchange  implies  two  terms  at  least.  If 
we  say  that  a  thmg  can  be  exchanged,  we  imply  that  it 
can  be  exchanged  for  something  else,  and  when  we  speak 
of  the  exchange  value  of  a  thing  we  must  directly  or 
indirectly  refer  to  the  value  of  some  other  thing  or  things. 
In  practice  in  modern  societies  this  other  thing  is  standard 
money :  an  Englishman  who  talks  of  the  exchange  value 
cf  anything  means  the  number  of  pounds  sterling  (or  parts 
t'jcreof)  which  it  will  fetch  in  the  market  or  be  appraised 
yrica.  it  by  a  fair  arbitrator.  On  this  view  then  the  value  of 
a  thing  is  its  price ;  but  a  very  little  experience  in  the 
theory  or  history  of  economics  will  show  that  it  is  often 
desirable,  and  sometimes  necessary,  to  contrast  value  with 
price.  "At  the  same  time  and  place,"  says  Adam  Smith, 
"money  is  the  exact  measure  of  the  real  exchangeable 
value  of  all  commodities.  It  is  so,  however,  at  the  same 
time  and  place  only."  If,  however,  the  exchange  value  of 
a  thing  is  not  its  price,  what  is  iti  According  to  Mill, 
"The  value  of  a  thing  is  its  general  power  of  purchasing, 
the  command  which  its  possession  gives  over  jjurchasable 
commodities  in  general."  But  what,  wo  may  well  ask 
with  .\Ii!l,  is  meant  by  command  over  commodities  in 
general  J  Are  we  to  understand  the  complete  national 
inventory  of  wealth,  or  the  total  of  things  consumed  in  a 
given  time  by  a  nation  1  Obviously  such  conceptions  are 
extrcmelv  vague  and  possibly  unworkable.  If,  however, 
we  make  a  selection  on  any  representative  principle,  this 
nelection  will  be  more  or  less  arbitrary.  Mill  is  to  some 
extent  aware  of  these  difficulties,  although  he  never  sub- 
jected them  to  a  rigorous  analysis  ;  and  lie  points  to  the 
obvious  fact  that  a  coat,  for  example,  may  exchange  for 
less  bread  this  year  than  last,  but  for  more  glass  or  iron, 
and  80  on  through  the  whole  range  of  commodities  it  may 
obtain  more  of  some  and  less  of  others.  But  in  this  case 
arc  we  to  say  that  the  value  of  the  coat  has  risen  or  fallen  t 
On  what  principles  are  we  to  strike  an  average  t  The 
attempt  to  answer  these  questions  in  a  satisfactory  manner 
is  at  present  engaging  the  attention  of  economists  more 
than  any  other  problem  in  the  ]>ure  theory.  Mill,  lio»-- 
cvcr,  instead  of  attempting  to  solve  the  problem,  frankly 
as.iumcd  that  it  is  impossible  to  say  except  in  one  simple 
co-ie.  If,  owing  to  some  improvement  in  manufacture,  the 
coat  exchanges  for  less  of  all  other  things,  wo  should 
certainly  say  that  its  value  hafi  fallen.  This  line  of  argu- 
ment leads  to  the  position  :  "The  idea  of  general  exchange 
value  originate*  in  the  fact  that  there  really  arc  causes 
which  tend  to  alter  the  value  of  a  thing  in  exchange  for 
tliin^-t  generally,  that  is,  for  all  things  that  are  not  them- 
mIvch  acted  ujKin  by  causes  of  similar  tendency."  There 
can  be  no  dmiht  as  to  »ho  truth  of  the  latter  part  of  this 
■tot^mcrit,  c.i[iccially  if  wo  suljstituto  for  one  commodity 
groups  (■(  romiii<xlitic!i.  But  it  is  doubtful  if  the  idea  of 
genorril  c  T:cliaii^'e  value  arises  from  a  consideration  of  the 
causes  ot  v.iluo ;  and  recent  writer*  have  constantly  emphas- 
ized the  dislmrtion  Itctwcrn  any  ch.ango  and  the  cau-MU  of 
iho  change.  Following  out  the  idea  in  the  last  srntonco 
quoted,  Mill  gofs  nn  to  soy  that  any  change  in  the  voluo 
of  nno  tliiii  I  with  things  in  general  may  bo  duo 

cither  to  <  I  lig  the  one  thing  or  the  large  group 

\'t  all  other  111111^;^  and  that  in  order  to  invosligat4)  the 


former  it  is  convenient  to  assume  that  all  commodities  but 
the  one  in  question  remain  invariable  in  their  relative 
values.  On  this  assumption  any  one  of  them  may  be 
taken  as  representing  all  the  rest,  and  thus  the  money 
value  of  the  thing  will  represent  its  general  purchasing 
power.  That  is  to  say,  if  for  the  sake  of  simplicity  we 
assume  that  the  prices  of  all  other  things  remain  constant, 
but  that  one  thing  falls  or  rises  in  price,  the  fall  or  rise  in 
price  in  this  thing  will  indicate  the  extent  of  the  change  ia 
its  value  compared  with  things  in  general.  There  can  be 
no  doubt  that,  in  discussing  any  practical  problem  as  to 
the  changes  in  the  relative  value  of  any  particular  thing, 
it  is  desirable  to  take  the  changes  in  price  as  the  basis, 
and  much  confusion  and  cumbrousness  of  cxpres-sion  would 
have  been  avoided  in  the  theory  of  the  subject  if,  to  adapt 
a  phrase  of  Cournot's,  money  had  by  Mill  and  others  been 
used  to  oil  the  wheels  of  thought,  just  as  in  practice  it  is 
used  to  oil  the  wheels  of  trade. 

By  this  method  of  abstraction  the  treatment  of  thcE:(;;i. 
theory  of  value  becomes  essentially  an  examination  of  thc'^''^^  '"* 
causes  which  determine  the  values  of  particular  commodi-  *'^"* 
ties  relatively  to  a  standard  which  is  assumed  to  be  fixed. 
Now  in  order  that  anything  may  possess  value  in  this 
sense,  that  it  may  exchange  for  any  portion  of  standard 
money  or  its  representatives,  it  is  evident  on  the  first 
analysis  that  two  conditions  must  bo  satisfied.  First,  the 
thing  must  have  some  utility ;  and  secondly,  there  must 
lie  some  difficulty  in  its  attainment.  As  regards  utility. 
Mill  apparently  regards  it  simply  as  a  kind  of  entrance 
examination  which  every  commodity  must  pass  to  enter 
the  list  of  valuables,  whilst  the  place  in  the  li.st  is  deter- 
mined by  variations  in  the  digreo  cf  the  difficulty  of 
attainment.  Later  writers,  however  (more  particularly  F«il»a^ 
Jovons),  have  given  much  more  prominence  to  utility,  •■  -^ 
and  have  drawn  a  careful  distinction  between  final  and"  ^'T* 
total  utility.  This  distinction  is  useful  in  throwing  light 
on  the  advantages  of,  and  motives  for,  exchanging  com- 
modities. Suppose  that  on  a  desert  isKir.d  A  possesses  all 
the  food,  so  many  measures — (say)  jiccks — of  corn,  and 
B  all  the  drinking  water,  so  many  measures — (say)  pints. 
Then  A,  taking  into  account  present  and  future  needs, 
might  ascribe  to  the  possession  of  each  jKirtion  of  his 
stock  so  much  utility.  The  utility  of  the  first  few  pecks 
of  corn  might  be  regarded  as  practically  infinite;  but,  if  his 
stock  were  abundant,  and  a  speedy  rescue  probable,  the 
utility  ascribed  to  successive  portions  would  bo  less  and 
less.  In  the  amo  way  B  might  make  an  estimate  of  the 
utility  of  successive  measures  of  the  drinking  water.  Now, 
if  we  regard  only  Mai  utilities  from  the  point  of  view  of 
each,  lx)th  are  infinite.  If  nn  exchange  were  made  of  the 
total  otocks  of  both  men,  the  possition  of  neither  would  be 
improved.  But,  if  A  sets  osidc  (say)  half  his  stock,  then 
it  may  well  happen  that  he  could  a<lvantageously  exchange 
the  rest  against  part  of  B's  drinking  water.  In  precisely 
the  same  way  B  might  set  a.sido  so  much  of  his  stock  for 
his  own  consumption,  and  tlicn  the  utility  of  the  remain- 
ing portion  would  l>o  much  Iws  than  the  utility  ho  would 
gain  if  ho  obtained  in  exchange  A's  surplu-s.  Thus,  if  the 
twn  men  exchange  their  rt:mainder!<,  botji  will  gain  in 
utility ;  in  the  cnxo  8up|>o»ed  they  will  make  an  enormous 
pain.  For  simplicity  wo  have  suppcsod  c«ch  stock  to  be 
divided  into  two  portions,  but  nothing  has  been  said  of 
the  principle^  of  the  division.  It  i^  however,  clear  that 
A  ran  ndvontogcously  go  on  exchanging  a  measure  of  com 
for  a  mca.'iiire  of  water  so  long  as  by  doing  so  he  makes  a 
gain  of  utility.  Conversely  B  can  ndvanlAgeously  ofifor 
water  i»o  long  m  ho  gains  greater  utility  from  the  corn 
received  in  exchange.  The  utility  of  the  lost  portion  of 
corn  retained  by  A  (or  of  water  by  B)  is  the/na/  utility 
nf  the  stock  retained,  and  similarly  the  olUity  of  the  Iftat 
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measure  obtained  in  cxchnTige  may  bo  called  the  finul 
utility  of  tha  stock  purcliased.  A  \.ill  Imve  done  bis  best 
if  these  utilities  are  just  e<jual.  For  at  this  point,  if  ho 
were  to  offer  (at  the  samo  rate  of  exchange)  more  corn,  it 
is  clear  that  he  would  lose  more  utility  than  ho  would 
gain.  .Vulvitis  mutandis,  tho  same  reasoning  applies  to  B  ; 
and  thus  tho  rate  of  exchange  will  bo  so  adjusted  as  to 
biing  about  this  equality  of  fin'J  utilities  on  both  sides.' 
It  follows  that,  if  A  gains  on  tho  last  portion  received  just 
OS  much  utility  as  he  loses  on  tho  ])ortion  parted  with,  on 
all  the  other  jxirtions  received  he  will  have  gained  more 
than  he  lost.  Tho  total  of  these  gains  over  successive 
portions  has  been  called  by  ftof.  Marshall  consumer's  rent. 
Dilli-  Uowcver  useful  this  theory  of  final  utility  may  bo  in 

calijr  oi  throwing  light  on  the  fundamental  nature  of  value,  and  on 
the  advantages  of  exchange,  it  is  obviously  too  abstract  to 
be  applied  to  the  explanation  of  the  relative  values  of  the 
endless  series  of  commodities  and  services  w^hich  constitute 
a  nation's  stock  of  valuables  at  anytime.  For  this  pur- 
pose wo  must  resort  to  the  law  of  supply  and  demand, 
which  requires  a  very  careful  statement  owing  to  the 
ambiguities  of  popular  language.  Mill  has  succeeded  in 
getting  rid  of  most  of  these  ambiguities,  but  ho  has  hardly 
given  due  emphasis  to  the  fundamental  character  of  the 
law.  He  argues,  after  tho  brief  consideration  allotted  to 
the  element  of  utility,  that  the  other  preliminary  condition 
necessary  for  value — difficulty  of  attainment — is  not  always 
the  same  kind  of  difficulty,  and  he  arrives  at  three  distinct 
laws  of  value,  according  to  three  forms  or  degrees  of  this 
difficulty.  (1)  In  the  first  place  the  difficulty  may  consist 
in  an  absolute  limitation  of  the  supply,  and  in  this  case  the 
corresp  nding  law  is  said  to  be  the  law  of  sujiply  and 
demand.  Even  on  Mill's  view  the  class  of  commodities 
which  comes  under  this  heading  is  both  large  and  im- 
]  ortant,  for  it  includes  not  only  the  favourite  examples  of 
old  pictures,  china,  tic,  but  abo  land,  and  especially 
building  sites  in  large  cities.  Again,  it  is  pointed  out 
that,  although  comparatively  few  commodities  may  be 
al«olutely  limited,  almost  all  commodities  may  be  so 
1  ically  and  temporarily,  which  is  really  only  another  way 
of  saying  that  the  law  of  supply  and  demand  governs  all 
market  values ;  for  it  is  obvious  that  the  supply  actually 
forthcoming  or  obtainable  in  a  specified  time  in  any  market 
is)  limited,  — a  point  which  may  be, well  illustrated  by  the 
extreme  case  of  a  "corner."  Again,  under  certain  ;ircum- 
stances  the  supply  may  be  artificially  limited,  as  in  the 
case  of  monopolies,  a  typical  example  being  the  destruction 
by  the  Dutch  of  some  of  tlieir  spice,  in  order  that  the 
limited  quantity  might  sell  for  a  total  higher  price. 
Besides  all  these  important  instances  of  tho  operation  of 
the  law  of  supply  and  demand.  Mill  is  compelled  also  to 
bring  under  the  same  law  the  wages  of  labour,  the  values 
of  the  staples  of  international  trade,  and  some  other 
peculiar  cases  of  value.  In  fact,  step  by  step  he  is 
almost  forced  to  the  conclusion,  now  generally  accepted, 
that  the  law  of  supply  anfl  demand  is  the  fundamental 
law  of  value,  of  which  the  other  laws  are  only  particular 
cases.  At  the  outset,  however,  he  appears  to  consider  the 
two  others  as  of  co-ordinate  importance.  (2)  When  the  diffi- 
culty of  attainment  consists  not  in  the  absolute  limitation 
but  simply  in  the  fact  that  the  article  requires  labour  and 
capital  to  produce  it,  the  normal  or  natural  value  is  said 
to  be  Hetermined  by  the  cost  of  production.  (3)  In  the  last 
case  taken  by  Mill  it  is  supposed  that  an  article  can  be 
increased  in  quantity,  but  only  at  an  increasing  cost,  and 
in  this  case  the  correoponding  law  of  value  is  the  cost  of 
jiroduction  of  that  portion  which  is  obtained  under  the 
most  unfavourable  circumstances.      These  three  lav.'s  of 

f  or  a  fall  account  of  the  Ihtory  of  which  only  the  principles  are 
here  indicated,  aee  Jevonu,  Theory  of  Pol.  JEcon.,  London,  1871. 


value  may  now  bo  examined  critically  and  their  mutual 
relations  discussed,  for  the  last  two,  if  not  properly  of  co- 
ordinate importance  with  tho  first,  are  at  any  rate  wide 
generalizations. 

In  order  to  understand  tho  law  of  supply  and  demanil,  Law  of 
it  is  best  to  take  separately  tho  general  law  of  demand  and  »"l'ply 
tho  general  law  of  supply,  and  then  effect  a  conibinatio'i.  ",''^' j"" 
Demand  must  be  defined  as  the  quantity  of  any  article 
demanded  at  some  particular  price,  it  being  assumed  of 
course  that  tho  bidder  of  the  price  can  meet  his  engage- 
ments, or,  as  is  sometimes  said,  that  the  demand  is  an 
efl'cctual  demand.  It  is  quite  clear  that  by  demand  wo 
cannot  simply  mean  desire  to  possess,  because  in  a  sense 
every  one  desires  everytliing,  and  the  less  tho  moans  of 
payment  so  much  greater  in  general  is  the  desire.  Again, 
it  is  obviously  neces.sary  to  insert  tho  qualifying  clause 
"at  some  particular  price,"  because,  as  a  rule,  with  a  change 
in  price  a  diflerent  quantity  will  bo  demanded.  It  is, 
indeed,  this  variation  of  quantity  demanded,  according  to 
variation  in  price,  which  gives  rise  to  the  statement  of  the 
general  law  of  demand,  namely :  As  the  price  of  any  Law  of 
article  falls,  other  things  remaining  the  same,  tho  quantity  ilemand. 
demanded  increases,  and,  conversely,  as  tho  j)rico  rises  the 
quantity  demanded  decreases.  A  very  good  example  of  this 
law  is  found  in  the  efl'ects  of  the  remission  of  taxes.  The 
rojieal  of  a  tax  leads  to  a  fall  in  price  and  the  fall  in  price 
is  accompanied  by  increased  consumption.  Conversely,  it 
has  often  been  found  that  to  increase  the  amount  of  a  tax 
does  not  increase  the  revenue  from  it,  because  the  demand 
for  the  article  falls  off.  The  precise  connexion  between 
the  price  and  the  quantity  demanded  differs  in  diflerent 
cases,  and,  strictly  speaking,  is  probably  never  the  same  for 
any  two  commodities.  At  the  samo  time,  however,  com- 
modities may  be  placed  in  large  classes  according  to  the 
general  character  of  the  variation.  The  variation  of 
quantity  demanded  according  to  price  will  ultimately  rest 
on  the  principle  ol  final  ntility  explained  above.  A  person 
with  a  limited  amount  of  money  to  spend  will  hit  tho 
economic  mark  in  the  centre  if  tho  final  utilities  of  his 
several  purchases  are  equal  This  is  a  rather  technical 
way  of  saying  that  a  prudent  man  will  nol  spend  a  penny 
more  on  any  particular  thing  if  the  penny  spent  upon  some 
new  object  would  give  him  a  little  greater  satisfaction. 
Reverting  to  tho  variations  of  demand  according  to  price, 
a  contrast  will  at  once  be  observed  between  necessaries 
and  luxuries.  However  much  the  price  ri.ses,  so  long  as 
people  have  the  means  they  must  consume  a  certain  amount 
of  necessaries,  but,  however  much  the  price  falls,  the  limit 
of  consumption  of  bread,  for  example,  must  soon  be  reached. 
On  the  other  hand,  a  great  fall  in  price  of  many  luxuries 
may  cause  an  enormous  increase  in  the  demand,  whilst  a 
great  rise  may  almost  destroy  the  demand.  A  great  deal 
of  light  might  be  thrown  on  many  interesting  problems  in 
the  progress  of  a  nation  and  of  its  various  component 
classes,  if  the  laws  of  demand,  or  the  statistics  of  consump- 
tion according  to  price,  were  obtainable. 

Turning  to  the  element  of  supply,  this  term  in  a  similar  Law  of 
way  may  be  defined  as  the  quantity  offered  for  sale  at  supply 
some  particular  price,  and  the  general  law  of  supply  may 
be  stated  thus  :  As  the  price  rises,  other  things  remaining 
the  same,  the  quantity  offered  tends  to  increase,  and,  con- 
versely, as  the  price  falls  the  quantity  offered  tends  to 
diminish.  Expressed  in  this  manner,  supply  Appears  to  be 
exactly 'analogous  to  demand,  and  the  analogy  seems  to 
hold  good  even  when  we  push  the  analysis  up  to  the  utility 
to  the  seller  as  compared  with  the  utility  to  its  buyer. 
For,  as  the  price  rises,  the  seller  will  obtain  gi  eater  utility, 
and  will  thus  retain  less  for  his  own  use  or  will  be  in- 
duced to  produce  more.  On  closer  inspection,  however, 
I  the  law  of  supply  is  found  to  be  not  so  simnle  as  the  law 
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of  demand.  It  would  only  be  so  if  the  seller  had  simply 
lo  compare  the  relative  advantages  of  exchanging  his  com- 
modity and  of  retaining  it  for  his  own  use,  without  any 
further  reference  to  the  conditions  of,  or  the  motives  for, 
production.  In  most  commodities,  however,  the  determin- 
ing influence  is  not  the  comparative  utility  of  consumption 
by  the  owner  on  the  one  hand  or  of  the  consumption  of 
something  else  obtained  by  exchange  on  the  other,  but  it 
is  rather  a  comparison  of  the  trouble  of  producing  with 
the  advantage  of  selling  the  article  when  produced.  Of 
course,  if  we  are  considering  finished  products  in  any 
market  the  case  is  more  simple;  but  even  here  the  question 
of  the  relative  advantages  of  present  sale  and  reservation 
for  a  future  market  or  distant  place  must  be  determined, 
and  then  the  element  of  cost  of  production  will  again  bo 
brought  back. 

Before  considering  the  relation  of  cost  of  production  to 
supply,  it  will  be  convenient  to  combine  the  laws  of  supply 
and  demand,  taking  the  former  in  its  simplest  aspect,  and 
to  state  the  general  law  of  supply  and  demand  as  govern- 
ing value.  Excluding  the  simple  case  of  the  barter  of 
two  commodities  on  which  the  rate  of  exchange  will  be 
determined  as  explained  above  in  reference  to  final  utility, 
and  meaning  by  demand  the  quantity  demanded  in  a 
market  at  a  certain  price,  and  by  supply  the  quantity 
there  and  then  offered  at  a  certain  price,  the  general  law 
EqiuUon  may  be  stated  thus  :  In  any  market  the  price  of  any  article 
betveca  will  be  80  adjusted  that  the  quantity  demanded  will  ex- 
demand  ^|,j|y  gqyj^j  jjjQ  quantity  offered  at  that  price.  The  force 
•appir.  ^y  '"^^'^^  '^^  adjustment  is  made  is,  in  general,  competi- 
tion. Thus,  if  the  price  were  above  the  point  indicated 
by  the  law,  there  would  bo  a  lessened  demand  and  the 
competition  of  sellers'  would  tend  to  lower  the  price.  Con- 
versely, if  the  price  were  lower  the  competition  caused  by 
the  increaseji  demand  would  tend  to  raise  it.  The  law  as 
thus  stated  corresponds  to  what  Mill  calls  the  equation 
between  demand  and  supply.  Ho  was  induced  to  adopt 
this  phrase  in  place  of  the  more  popular  expression,  the 
ratio  of  demand  to  supply,  on  the  ground  of  its  greater 
accuracy.  And,  if  the  term  ratio  is  to  be  taken  strictly, 
no  doubt  Mill's  criticism  is  perfectly  just.  At  the  same 
time  the  equation  must  bo  stated  very  carefully  to  avoid 
falling  into  the  truism  suggested  by  Caimes,  namely,  that 
in  any  market  the  quantity  bought  at  any  price  is  equal 
to  the  quantity  sold  at  that  price.  The  point  is  that  in 
accordance  with  the  general  principles  of  supply  and  de- 
mand the  quantities  offered  and  demanded  vary  with  the 
price.  And,  however  inaccurate  the  literal  use  of  the  term 
ratio  may  be,  it  haa  the  advantage  of  suggesting  a  change 
of  price  according  to  changes  in  demand  and  supply. 
Mono-  It  may  b»  useful  at  this  point  to  consider  the  principles 

po'r  by  which  monopoly  values  are  regulated.  Tbo  simplest 
case  is  when  one  individual  possesses  the  whole  stock  and 
the  cost  of  production  is  so  small  that  it  may  bo  neglected. 
Take  the  case,  for  example,  of  some  natural  well  having 
a  unique  character  for  the  mineral  waters  it  supplies. 
The  mono[K)li.st  will,  in  the  first  place,  have  to  discover 
the  law  of  demand  for  hit  article.  If  ho  fixes  a  very  high 
price,  ho  may  only  occasionally  sell  a  pint  to  a  king  or  a 
millionaire,  whilst,  if  ho  fixes  a  very  low  price,  ho  may  soil 
to  every  pca.iant  and  yet  get  a  very  poor  return.  Ho  will, 
io  fact,  have  to  work  out  a  problem  in  mathematics,  and 
must  so  adjust  bis  price  that  the  quantity  s^ld  multiplied 
by  thi  pri'-o  per  unit  will  l>c  a  maximum.  Tlio  same  kind 
■  of  diffi'-'il'y  it  found  in  tlic  ca.ic  in  which  tho  expenses  of 
pnxlu  '  mh  connidcraHe,  arc  practically  fixed  or 

only  1  .  -hlly  in  pro|)ortion  to  the  quantity  fur- 

nished. Tliu  iiiiiiimum  prim  will  \>n  givrn  by  the  pxi>cniic» 
of  production,  whiUt  the  actual  priro  will  tend  to  Im  such 
oa  to  yield  tho  maximum  profit.    Tako,  for  example,  the 


case  of  a  steamer  which  has  a  practical  monopoly  and  is 
not  controlled  by  Government.  The  owner  will  not  send 
out  the  steamer  at  all  unless  the  passengers  and  cargo  pay 
the  expenses ;  but,  if  there  is  a  great  demand,  he  will  raise 
the  price  so  as  to  secure  a  maximum  profit.  In  cenera!, 
however,  any  increase  in  the  quantity  of  the  article  pro- 
duced (or  the  service  rendered)  will  be  accompanied  by 
an  increase  in  the  necessary  outlays,  and  this  increase 
may  be  greater  or  less  per  unit.  In  these  cases  the  calcu- 
lation of  the  maximum  profit  is  a  matter  of  great  difficulty. 
Take,  for  example,  the  case  of  a  railway  which  has  a 
monopoly  in  a  certain  tract  of  country.  The  manager 
may  aim  at  keeping  down  expenses  and  charging  high 
rates,  being  contented  with  a  moderate  traffic  ;  or  he  may 
lower  his  charges  and  incur  additional  expense  to  increase 
tho  gross  income.  It  is  worthy  of  remark  that  in  many 
cases  the  monopolist  has  a  choice  of  two  methods  which 
give  practically  equally  good  results,  one  starting  with  lov^ 
and  the  other  with  high  prices.  But  it  is  clear  that  the 
mass  of  the  general  public  or  the  great  body  of  consumers 
have  an  interest  in  low  prices  being  adopted,  whilst,  on 
the  other  hand,  the  tendency  is  usually  for  the  monopolist 
to  charge  higher  prices  than  are  really  profitable  in  a 
maximum  dogree.  The  simplicity  of  the  method  of  high 
prices  is  always  attractive  and  often  deceptive.  Accord- 
ingly, even  on  these  very  general  grounds,  the  interference 
of  Government  with  monopolies  may  be  defended  as  being 
in  the  interests  of  the  public  and  not  against  the  interests 
of  the  monopolists.  The  case  of  the  parliamentary  third- 
class  tickets  furnishes  an  instructive  example.  At  first 
tho  railways  made  their  parliamentary  trains  as  slow  and 
inconvenient  as  possible,  whereas  now  there  is  hardly  a 
train  which  does  not  carry  passengers  at  parliamentary 
rates  without  compulsion.  In  a  similar  way  many  caees 
of  Governmental  interference  with  landowners  may  bs 
justified,  for  very  often  there  is  a  tacit  combination  on 
tho  part  of  a  few  great  landowners  to  act  on  certain 
customs.'  As  a  rule,  however,  in  modern  commercial  .''iiiipi4{ 
countries  monopolies  are  an  exception.  Any  one,  for  ex-  -'« 
ample,  can  prosecute  any  trade  or  manufacture  if  he  can  '''''••♦ 
provide  tho  requi.sito  skill,  labour,  and  capital,  and  even 
as  regards  land, — at  any  rate  in  tho  greater  part  of  England, 
and  Scotland, — there  is  from  the  point  of  view  of  cultivcr 
tion  no  real  monopoly.  But,  when  corapttition  arises 
exceptional  profit  ceases,  and  thus  a  new  principle  for 
determining  values  comes  into  play.  If  ihe  producer  cf 
any  article  is  obtaining  more  than  the  usual  rato  of  profit, 
ho  at  ones  provokes  competition,  and  thus  even  tho  dread 
of  this  possible  competition  may  keep  down  prices.  Thi» 
is  often  expressed  by  saying  that  the  potential  supply  affects 
prices  almost  as  much  as  the  actual  supply.  It  thus  be- 
comes obvious  that,  as  regards  freely  produced  commodities 
the  production  of  which  may  bo  extended  indefinitely  at 
tho  same  or  at  a  decreasing  cost,  tho  value  tends  to  con- 
form to  tho  minimum  cost  of  groduction,  and  that  any  other 
value  is  consequently  unstable.  It  will  be  observed,  how- 
ever, that  cost  of  production  only  determines  values  by 
oi>crating  through  the  actual  or  potential  supply,  and  thns 
that  the  law  of  demand  and  supply  is  fundamental.  One* 
a  thing  is  made,  tho  actual  cost  of  proiluclion  has  no  inlln- 
enco  on  iU  value,  except  as  indicating  tho  conditions  of 
future  possible  supply. 

At  this  point  it  becomes  necessary  to  analya«  and  cxpUm  Oort  of 
the  nature  of  cost  of  production.     In  tho  last  rcort  it  will  P"^"*- 
1.0  found  that  nothing  c.in  1)0  produced  without  lo'jour,  "" 
and  in  a  modem  society  rr  ■      M-hI.     Thus  tho 

component  elements  of  i  '  '^r  and  cop^tul 

'  Tli«  ([fni-rnl  Ihrnry  of  mono)>oiic.  i>  •.li.iiiibly  UmIkI  '>y  <j>« 
Frn.ch  Di»lh(im»li.i«n  •ml  Konomlit  CottTHol,  KnM  S:n-.iairc  du 
Dvcirini  icoiwmijtM,  P«rii,  1877. 
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acting  V>y  natural  forces  xipon  raw  material.  But,  since 
botli  the  forces  and  the  produce  of  nature  require  labour 
and  capital  for  their  exploitation,  the  elements  that  must 
be  considered  primary  and  fundamental  in  the  case  of  com- 
modities that  can  be  indefinitely  increased  are  labour  and 
capital  Capital,  again,  is  itself  a  product  of  labour,  and 
it  is  also  wealth  set  aside  by  the  owner  for  future  use 
instead  of  for  present  consumption.  Accordingly,  in  order 
that  a  thing  may  bo  continuously  produced,  labour  must 
obtain  a  sufficient  reward  for  toil  and  capital  a  sufficient 
reward  for  "abstinence,"  or  for  preservation  and  accumu- 
lation of  wealth.  Thus  the  ultimate  elements  in  the  real 
cost  of  production  are  the  toil  and  trouble  and  irksomeness 
of  labour  and  of  saving.  But  this  toil  and  trouble  will 
tot  be  submitted  to  unless  in  aiiy  particular  case  the  fair 
reward  of  industrial  competition  is  forthcoming.  However 
much  pleasure  a  good  workman  may  take  in  his  work  or 
a  prudent  man  in  his  savings,  in  the  industrial  world  as  at 
present  constituted  both  labour  and  capital  will  bo  attracted 
towards  the  point  of  highest  reward  (compare  Wages)  y 
and,  accordingly,  it  is  a  necessary  condition  of  the  produc- 
tion of  any  article  that  the  price  obtained  will  yield  the 
average  rate  of  wages  and  profit  obtainable  for  that  species 
larffcxi  of  work.  Now  these  rates  of  wages  and  profit  can  be 
ot,-o-  expressed  in  terms  of  money,  and  may  be  designated, 
dncfcoa.  following  Prof.  Marshall,  the  expenses  of  production  as 
distinguished  from  the  real  cost.  The  real  cost  of  produc- 
tion would  on  analysis  consist  of  a  confused  unworkable 
mass  of  "  eflforts  and  abstinences,"  and  the  relation  of  these 
mental  strains  to  their  materia!  rewards  is  the  problem  of 
wages  and  profits.  But  for  the  purpose  of  relative  values 
it  is  not  necessary  to  push  the  analysis  so  far,  and  thus,  if 
we  regard  the  capitalist  as  the  producer,  we  may  look  on 
the  elements  of  production  as  consisting  of  wages  and 
proflw.  Ard  this  is  quite  in  accordance  with  customary 
thought  and  language  ;  every  one  who  asks  for  the  details 
of  the  cost  of  a  thing  expects  to  have  a  statement  of  the 
wages  and  f^r^fits  directly  involved,  and  of  the  material, 
which  again  directly  involves  wages  and  profits.  So  far, 
then,  as  freely  proctuced  commodities  are  concerned,  the 
general  law  i.?  that  they  tend  to  sell  at  such  a  price  as 
will  yield  on  the  average  the  ordinary  rate  of  wages  and 
profits  which  by  industrial  competition  the  occupation  can 
ngft  command:  It  is  at  this  point  that  the  difficulty  emerges 
as  to  the  precise  nature  of  the  connexion  between  the 
prices  of  commodities  and  the  money  wages  and  profits  of 
producers.  Arc  we  to  consider  that  the  former  are  deter- 
mined by  the  Utter,  or  the  latter  by  the  former  t  If,  for 
example,  commodity  A  s'lUs  for  twice  as  much  as  com- 
modity B,  are  v.e  to  say  that  this  is  because  wages  are 
higher  in  Ae  former  case,  or  are  the  wages  higher  because 
the  price  is  higuort  The  answer  to  thb  question  is  given 
in  the  thto.y  of  Wages  (q.v.).  It  is  sufficient  to  state 
here  thai,  ia  discussing  relative  values,  vre  may  assume  that 
indostriai  competition  has  established  certain  relative  rates 
of  wages  aud  profits  in  various  employments,  and  that  any 
pricea  of  articlts  which  yitlded  mor4  than  these  rates,  whilst 
in  otuar  cases  no  i:orreaponding  ri.se  took  "place,  would  be 
unstable.  Thus,  in  discussing  the  normal  values  of  freely 
produced  commodities,  we  have  to  consider  the  quantity  of 
labour  and  the  rates  of  wages  and  the  quantity  of  capital 
and  the  rato  of  profits,  the  normal  rates  of  these  wages  and 
profits  being  given. 
Ronna;  The  use  oi  the  temi  "normal"  requires  some  explanation. 
met  The  woiy  norma  properly  refers  to  the  square  used  by 
masons  and  carpenters,  ic,  and  thiLs  a  thing  may  be  said 
to  be  in  iti  normal  ;>03ition  when  no  change  wll  be  made: 
thitis  to  say,  the  normal  position  is  the  stable  position, 
or  it  is  the  position  to  which  the  workman  will  try  to 
adjust  his  work.     And,  similarly,  by  the  use  of  normal  as 
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applied  to  wages  and  profits,  wo  mean  the  stable  rato  or 
the  rate  towards  which  they  are  attracted.  It  is  thus 
quite  possible  that  the  normal  rate  may  differ  from  the 
average  rato  or  the  rate  obtained  over  a  term  of  years. 
For  it  may  easily  happen  that  as  regards  wages,  for 
example,  a  high  rato  for  a  short  period  may  lead  to  such 
an  increase  in  that  kind  of  production  that  for  a  much 
longer  period  the  rato  will  fall  below  the  normal.  The 
normal  rate  seems  to  refer  to  tlio  actual  conditions  of 
industry,  the  rate  which  can  be  obtained  for  a  given  amount 
of  exertion,  taking  the  average  of  employments  at  the  time, 
rather  than  to  the  particular  rato  obtained  for  some  class 
of  work  over  a  period  of  years. 

With  these  explanations  tho  proposition  holds  good  that 
the  normal  values  of  freely  produced  commodities  tend  to 
be  equal  to  their  cost,  or  rather  expenses,  of  production,^ 
and  any  price  which  yields  a  greater  or  less  return  to  labour 
and  capital  is  unstable. 

If  all  commodities  were  produced  directly  by  the  ex-  Elemwrs 
pendituro  of  labour,  and  in  such  a  way  that  capital  need  "^  '>^" 
not  be  considered,  as  in  the  simple  natural  state  of  society  ^""I^^ 
taken  by  Ricardo,  then  the  only  element  to  consider  in  tionj 
value  would  be  the  quantity  of  labour.  And  in  a  society, 
of  a  more  developed  character,  in  which  wages  are  paid,  if 
we  consider  that  the  rato  of  wages  is  uniform,  and  that 
profits  may  be  disregarded  in  comparison  with  wages, 
the  quantity  of  labour  is  tho  most  important  considera- 
tion, and  a  fall  in  the  relative  value  of  any  article  can 
only  take  placa  through  some  economy  of  labour.  But, 
as  we  approach  more  nearly  to  the  actual  constitution  of- 
modern  industrial  societies,  we  find  serious  differences  ip 
the  rates  of  wages  in  different  employments,  the  use  of 
fixed  capital  becomes  of  greater  importance,  and  in  some 
cases  the  lapse  of  time  necessary  for  the  completion  of 
the  commodity  is  considerable.  Thus  interest  and  profits, 
as  well  as  the  differential  rates  of  wages,  have  to  be  taken 
into  account  just  as  much  as  the  quantity  of  labour,  and 
it  is  generally  convenient  to  consider  also  the  established 
differences  in  various  returns  to  capital  under  different 
conditions  (risk,  irregularity,  kc).  Indirectly,  of  course, 
since  all  capital  in  tho  ordinary  sense  is  the  result  of 
labour,  the  quantity  of  labour  is  always  of  primary 
importance ;  but,  in  considering  the  proximate  causes  of 
relative  values,  it  is  best  to  consider  capital  and  labour  as 
independent  factors.  It  follows,  then,  that,  in  order  to' 
compare  tho  relative  values  of  two  commodities,  A  and  B,. 
freely  produced  in  a  modern  industrial  society,  we  must 
take  into  account,  first  of  all,  tho  relative  wages  and  relaT 
tive  profits,  and  tho  relative  amounts  of  labour  and  capital 
employed.  If  the  producers  of  A  are  skilled  workmen, 
and  if  the  return  to  the  capital  is  uncertain,  whilst  inthe 
case  of  B  the  labour  is  unskilled  aud  profit  steady,  then 
the  value  of  A  will  bo  higher  than  that  of  B,  supposing 
each  produced  by  the  same  amount  of  capital  and  the  same 
quantity  of  labour.  Obviously,  too,  any  change  in  the 
relative  wages  and  profits  will  affect  the  relative  valuesj 
If  the  commodities  considered  are  not  capable  of  division 
into  similar  parts  (such  as  yards  of  cloth  or  silk),, but  mu^ 
be  considered  in  their  entirety  {e.g.,  ships  and  houses),  then 
we  must  take  into  account  also  tlie  different  quantities  of 
labour  and  capital  required  for  their  completion,  as  well 
as  the  relative  rates  of  wages  and  profits.  As  regards 
changes  of  value  in  this  case,  it  will  be  observed  that,  if 
the  proportions  are  different  in  which  labour  and  capital 
are  employed  in  the  production  of  two  commodities,  then 
any  change  in  the  general  rates  of  wages  and  profits-will 
affect  relative  values.  By  making  various  suppositions  as 
to  changes  in  the  different  elements  of  the  expenses  of 
production,  a  great  many  cases  may  be  obtained,  as  is  done, 
for  example,  by  Mill  {Pol.  Ec<m.,  bk.  iij.  ch.  iv.)      All  the 
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cases  enumerated  and  others  may,  however,  be  deduced 
from  a  general  formula.  Let  £,  represent  the  total  ex- 
jjcnscs  of  production  of  commodity  A.  Let  Q^  bo  the 
quantity  of  fixed  capital  employed,  and  let  r,  be  the  rate 
of  wear  and  tear  i)er  annum,  so  that  the  loss  is  Q^|r^. 
Let  I\  be  the  rate  of  profits  per  cent  per  annum  which 
must  be  obtained  on  the  whole  capital.  Let  <?,  be  the 
number  of  labourers,  and  «-,  the  rate  of  wages  per  annuni. 
Let  t^  represent  the  time  taken  for  production  reckoned 
in  years  (?,  may  be  less  than  unity,  thus  <,/(?,  would  be 
weeks).     Then  the  total  expenses  of  production  are 
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This  simply  means  that  the  commodity  must  rctnm  in  the 
normal  case  profits  on  the  fixed  capital  with  repair  of 
waste,  and  alsc  the  wages  expended  (the  amount  depend- 
ing on  the  nuMibcr  of  labourers  and  the  rale  of  wages), 
with  profit  on  the  circulating  capital  over  all  the  time 
necessary  to  ■W)mi>Ietc  production.  In  some  cases,  it  may 
be  observed  t  would  bo  necessary  to  take  t  differently  for 
the  fixed  c<»pital  and  the  labour  or  circulating-  c.-\i>itaL 
Then,  in  a  similar  way  £j,  the  expenses  of  production  of 
B,  may  be  Ixpresscd : 

Thus  th^  /elative  values  of  A  and  B  will  be  found  by 
compariig  the  aggregate  of  these  several  elements  ex- 
pressed ;d  the  right  hand  sides  of  the  equations.  It  will 
now  bo  evident  on  what  »  number  of  variable  elements 
relative  values  must  dept  id,  even  when  wo  consider 
that  the  commodities  can  be  indefinitely  increased  by 
the  proper  expenditure  of  capital  and  employment  of 
labour.  With  the  progress  of  invention  and  the  dcvclo|>- 
nient  of  industrial  competition,  constant  changes  are 
taking  place  in  the  various  elements,  and  in  the  somewhat 
complicated  formula  given  certain  practical  elements  have 
been  eliminated.  Even  if  we  suiujosc,  for  the  sake  of 
simplicity,  that  P^  and  P^  are  equal,  as  also  iPj  and  w^  and 
<,  and  <j, — that  is,  if  we  suppose  a  uniform  rate  of  wages 
and  profits,  and  the  same  amount  of  time  required, — still 
any  change  in  these  pmeral  rates  will  affect  relative 
values,  owing  to  the  different  proportions  in  which  fixed 
and  circulating  capital  may  Ije  employed  in  the  two  cases. 
Thus,  for  example,  we  arrive  at  Mill's  statement:  "All 
commodities  in  the  production  of  which  machinery  bears 
a  large  part,  esiwcially  if  the  machinery  is  very  durable, 
arc  lowered  in  their  relative  value  when  profit  fall"  And 
it  will  bo  found  on  trial  that  by  making  various  Bupposi- 
tiona  as  to  the  identity  of  certain  of  the  elemenU,  or  as  to 
their  disappearance,  many  other  c«u»e»  of  changes  in  rek- 
tive  values  may  be  deduced.  Two  important  j)ractical 
conclu-Mona  of  a  general  character  may  Iw  dra«Ti  from  this 
analysis.  (1)  Ilclative  values  are  liable  to  constant  di.s- 
turlianrcs,  and  accordingly,  since  relative  j>ricc»  tend  to 
1*  adjiMtod  to  relative  ralues,  relative  prices  must  bo  con- 
nUintly  changing.  (2)  It  is  extremely  diHicult  to  measure 
changi-.s  in  the  value  of  the  monetary  standard,  or  movo- 
mMit''  in  tlio  gunfrnl  level  of  prices,  or  variations  in  Iho 
pii-  .  er  of  money  incomes. 

I  .'.ties  are  further  increased  by  the  importanro 

(if  lu-  kt..iij.  of  commoditii»  which  can  only  bo  incrcajtcd 
(llic  ,.rt^  (if  production  remaining  tho  same)  at  an  increa.*- 
ing  cokI,  and  which  arc  placi'i  by  Mill  under  a  third  law 
of  value.  Tho  m'>>t  inii-T'int  cxnmplcs  of  this  law  aro 
agriciiltufal  and  mining'  In  order  to  inako  tho 
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isolated  country  and  that  its  agricultural  produce  consists 
of  corn.  Then  at  any  given  stage  of  tho  growth  cl  wealth 
and  population  the  amount  of  corn  may  be  increased  (tho 
art  of  agriculture  remaining  stationary)  either  by  taking 
into  cultivation  inferior  lands  or  else  by  cultivating  with 
greater  care  and  expense  the  lands  already  in  cultivation. 
But  in  either  case  what  is  known  as  the  law  of  diminishing 
return  would  come  into  play,  and  tho  ad  'itional  supply 
could  only  be  obtained  at  an  additional  cost.  U  may  bo 
assumed  that  at  any  stage  of  development  the  cultivation 
would  be  carried  to  such  a  point  as  to  give  just  the  ordinary 
return  to  capital  on  the  last  "dose"  of  capital  expended. 
Further  it  cannot  be  carried,  for  no  farmer  will  work  at  a 
continuous  loss ;  and  competition  will  insure  that  it  is 
carried  so  far,  for,  if  this  last  application  of  capital  yields 
ordinary  profit,  the  former  "  doses  "  must  yield  more,  that 
is  to  say,  rent  as  well  as  profit.  It  thus  becomes  manifest 
that,  under  tho  conditions  supposed,  the  extent  to  which 
"  the  margin  of  cultivation  "  will  extend  depends  upon  thi» 
price  of  the  produce,  and  in  the  normal  case — The  price 
must  be  equal  to  the  expenses  of  production  of  that  part 
which  is  produced  under  the  most  unfavourable  circum- 
stances. This  then  is  the  third  law  of  value,  from  which 
the  economic  theory  of  rent  is  an  immculate  deduction. 
I''or,  if  the  last  dose  obtains  just  a  sutticicnt  return,  the 
former  doses  must  yield  more,  and  the  sum  of  these  extra 
profits  is  rent.  It  thus  appears,  also,  that  rent  depends 
upon  price  and  not  price  upon  rent.' 

The  pure  theory  of  rent  is  arrived  at  by  making  certam  Qotlid- 
hj'potheses  and  abstractions,  and  accordingly  it  must  not  cuiions 
be  applied  to  particular  practical  cases  without  further  °'  J""™ 
consideration.  The  theory  certainly  indicates  the  cft'ect  of  „(  „j^' 
very  important  causes,  but  requires  in  practice  a  certain 
amount  of  qualification.  (1)  Tho  essence  of  tho  theory  is 
tliat  the  return  to  each  dose  of  capital  applied  can  bo 
separated,  and  that  the  applicatiou  of  capital  will  cease 
when  the  la«t  dose  yields  only  ordinary  profits ;  and  no 
doubt  it  is  roughly  true  to  say  that  a  farmer  will  discover 
on  trial  at  what  point  he  should  cease  applying  capital, 
and  that  this  will  depend  upon  the  jirice  of  the  )ir(xlucc. 
At  tho  same  time,  however,  it  is  quite  possible  that  a 
farmer  who  owns  the  land  which  ho  tills  may  find  it  ad- 
vantageous to  carry  cultivation  to  a  further  pitch  than  if 
ho  only  rented  his  land.  For  he  will  apply  his  own  labour 
and  capital  at  a  less  return  on  his  own  land.  There  can 
bo  little  doubt  that  very  many  im|>ortant  improvenitnt* 
made  by  landowners  have  yielded  less  tliaH  tho  ordinary 
rale  of  profit,  just  as  pea.sant  projirictors  obtain  a  p<x)r 
return  by  way  of  wages  for  their  own  labour.  .\  land- 
owner cultivating  his  own  land  has  the  wholo  margin  of 
economic  rent  to  fall  Ivick  ujion,  but  a  farmer  has  to  jiay 
his  rent  as  a  first  charge.  Thus  it  is  possible,  provided 
always  that  tho  land  is  cultivated  in  Unh  caws  with  thfr 
same  skill,  that  food  would  bo  cheaper  if  all  the  land  wer» 
cultival<'d  by  tho  owner  and  not  by  tenants  farming  for  a 
profit,  and  thus  tho  fact  that  tho  American  farmers  jmy 
no  rent  may  account  partially  for  the  lower  prices  at  which 
they  sell  their  corn,  (2)  Again,  tho  pure  theory  takes  no 
account  of  tho  sito  of  the  portions  into  which  tho  land  is 
divided,  nor  of  the  kind  of  crojn  which  aro  grown.  But, 
when  most  of  tho  land  of  a  country  is  rented,  both  of 
thiao  foctors  have  to  U  considered,  and  it  may  bo  more 
convenient  to  tho  landowner  to  let  tho  land  with  certain 
rciilriclions,  which  again  indirectly  o|>erato  on  tho  price. 
(,1)  It  han  Iwrn  well  nlwcrved  by  I'ossy  '  that  tho  princi|>al 
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effect  of  various  Utid  la^fs  is  lo  incrrnsc  or  i^"iniini>1i  th?  ' 
amount  of  the  gross  i«i-oiluo<.\  -which  iii  llicanhan  ptirasi- 
oloiy-  would  mcAii  to  cxtcml  or  contrnct  the  iiiargiii  of 
cultn-ation.  It  thu9  apimara  that  it  is  not  nlvvny*  true 
to  ray  thst  the  payment  of  rent  makes  no  real  dllVerenoe 
to  till"  general  public,  and  that  it  is  simply  a  necessary 
raethoii  of  equaliiing  farmers'  profits.  At  tho  same  time, 
however,  with  the  necessary  qualitications,  there  is  no  doubt 
that  price  determines  rent  and  not  rent  i)ricc,  eaiiecially 
when  pricpa  are  affected  by  foreign  competition,  liccently 
in  ( ■  •!  a  striking  example  has  betn  affonled  both 

(f  :  .ment  of  inferior  lands  (the  contraction  of 

tho  ;  ,  .:.::ii;  and  of  a  heavy  fall  in  rent  under  the  influenco 
of  f.i'li-L'  prices. 

'1  ■  .  ticnl  history  implied  in  Ttieardo's  theory  as 

to  •  f  tho  i>rogress  of  society  upon  tho  value  of 

*"'-  ngriculuir.a  ;uxlucc  also  requires  some  citicism,  such  as 
that  piven  by  tho  historian  of  agriculture  and  prices, 
Thorold  ItcL'ors.  The  theory  assumes  lliat  io  the  first 
place  po]  a'-vt'im  incrc.ise.s  and  thus  there  U  a  t'refltor 
demand  f>:T  f>od,  and  that  therefore  the  margin  of  culti- 
vatioa  extends  and  tho  price  rises,  and  rent  rises  also. 
Uut,  a3  lu'jrors  oWcrves,  history  shows  that  agricultural 
improvein..n;»  of  all  kinds  have  first  of  all  increaseil  the 
amount  cf  food,  and  thus  allowed  of  an  increase  in  popula- 
tion. It  is  worth  noticing  that  in  our  own  times  an  in- 
cnasin?  population  in  rural  districts  (r.y.,  tho  Highlands 
of  Scntiind  and  the  west  of  Ireland)  may  indirectly  tend 
to  lower  or  destroy  rents  through  minute  subdivision. 
Uicardo'a  theory,  however,  accounts  very  well  for  tho  rise 
in  the  ground-rents  of  towns  and  cities,  and  it  is  there  far 
more  than  in  the  rural  districts  that  the  unearned  incre- 
ment U  to  bo  found. 

Vthc  I  Tho  value  of  mining  produce  is  determined  generally  in 
the  Fame  way  as  that  of  agricultural  jiroduce ;  but  similar 
<jt;iii:i.  ations  must  be  introduced.  The  theory  is  that  both 
citcusivcly  and  intensively  the  produce  of  mines  is  subject 
to  the  law  of  diminishing  return,  that  the  margin  recedes 
as  the  price  falls  and  extends  as  it  rise.s,  and  that  thus  the 
price  is  determined  by  the  most  costly  portion  which  ir 
just  pays  to  bring  to  market.  And  no  doubt  the  main 
facta  of  the  theory  are  correct ;  and  recently  the  mines  of 
Great  Britain  no  less  than  its  lands  have  illustrated  the 
retr..-p  ssion  of  the  margin  and  the  fall  in  rents.  Tho 
prinripr;!  point  to  observe  is  that  mines  are  gradually  quite 
exhausted.'  In  general  the  produce  of  mines  is,  like  that 
of  land,  consnmcd  in  a. comparatively  short  time,  Jtnd  thus 
the  value  is  subject  to  fluctuations  according  to  the  con- 
ditions of  tho  annual  demand  and  supply. 

The  peculiar  durability  of  the  precious  metals,  however, 
makes  them  in  this  respect  differ  widely  from  most  mining 
produce.  It  is  of  course  undeniable  that  (supposing  coin- 
age free)  the  value  of  standard  coins  will  bo  equal  to  tho 
value  of  the  same  amount  of  bullion,  and,  conversely,  that 
tho  bullion  will  \>e  equal  in  value  to  the  same  amount  of 
coins.  The  older  economists  argued  that  tho  precious 
metals  had  their  value  determined  by  their  cost  of  pro- 
duction under  the  most  unfavourable  circumstances,  and 
then  argued  that  in  consequence  tho  value  of  money  (or 
coins)  tended  to  be  governed  by  the  cost  of  production  of 
bullion.  If,  however,  it  is  remembered  that  tho  annual 
production  docs  not  probably  amount  to  two  per  cent,  of 
fhe  quantity  in  the  hands  of  man,  that  cost  of  production 
can  only  operate  through  actual  or  potential  supply,  and 
that  in  the  case  of  money  the  increase  must  be  real  to 
affect  prices,  it  will  be  readily  seen  that  the  value  of 
bullion  is  determined  by  the  general  level  of  jirices  (or 
Ihe  value  of  money),  and  not   that  the  value  of  money 

'  (  |<.  U«rsliall'a  £canomic4  of  Induatry,  LoDdon,  1679,  bk.  iL  chap. 


depends  upon  the  value  of  llio  bullion.  At  the  fai»»: 
time,  nosvcvcr,  it  is  true  that,  if  prices  become  very  \\\s^.., 
—  in  other  words,  if  tho  value  of  money,  and  thus  of 
bullion,  becomes  very  low, — then  a  check  is  placeil  upon 
)production  from  the  mines,  and,  conversely,  with  falling 
prices  or  a  rise  in  tho  value  of  the  precious  metals  mining 
for  them  is  extended  and  encouraged.  But  the  dilVerence 
in  tho  annual  supply  due  to  this  influenco  will  bo  small 
under  present  or  similar  conditions.  On  tho  whole,  this 
case  of  tho  precious  metals  furnishes  perhaps  tho  best 
example  of  the  way  in  which  the  cost  of  production  can 
only  act  through  tho  law  of  supply  and  demand. 

There  is  one  other  part  of  the  general  theory  of  value 
which  requires  some  notice.  Some  articles  can  only  be 
l)roduced  in  conjunction  with  others  (cy.,  hides  and  beef, 
wool  and  mutton),  and  some  modification  of  the  theory  is 
needed  to  suit  this  case.  Tho  law  deduced  is  that— Tho 
sum  of  tho  values  must  be  equal  to  tho  joint  expenses  of 
jiroduction,  and  tho  relative  values  inter  sc  arc  deter- 
mined by  demand  and  supply..  .  Thus  tho  Australian 
sheep-farmers  will  extend  their  sheep-farms  so  long  as  for 
wool  and  mutton  together  they  obtain  a  fair  profit,  but  tho 
amount  contributed  by  each  portion  will  be  determined  by 
the  relative  demand.  It  is  interesting  to  observe  that  in 
the  progress  of  society  tho  value  of  the  meat  has  risen  as 
compared  with  that  of  the  hides  and  tho  wool.  The  same 
principle  determines  tho  kind  of  produce  which  will  be 
raised  from  land,  though  the  application  is  rather  more 
difficult  owing  to  rotation  of  crops,  A-c. 

Much  discussion  has  taken  place  recently  on  the  question 
whether  a  distinct  theory  of  international  vahics  is  required. 
In  the  limits  assigned  to  this  article  it  is  only  possible  to 
indicate  the  principal  points  in  dispute.  Tho  "orthodo.x" 
theory,  as  held  by  Ricardo,  Jlill,  and  C'airnes,  has  been 
attacked  by  C'ournot,  Prof.  Sidgwick,  and  others,  and  has 
been  re-stated  with  admirable  clearness  and  much  original 
power  by  I'rof.  Bastable.-  The  best  way  to  answer  the 
question  Bcems  to  be  to  make  clear  the  assumptions  on 
which  thc,-valuc3  of  commodities  produced  within  any 
"  nation "  are  determined,  and  then  to  consider  whether 
any  change  must  be  made  when  we  bring  in  other  nations. 
We  are  at  once  met  with  the  difficulty.  What  is  a  "  nation"? 
The  orthodox  answer  appears  to  bo  that  within  any 
nation  (for  which  the  term  "  economic  area "  might  per- 
haps be  advantageously  substituted)  there  is  efTectiva 
industrial  and  commercial  competition.  This  appears  to 
inqily  no  more  than  is  contained  in  the  principle  noticed 
above,  that  relative  values  tend  to  bo  equal  to  tho  normal 
expenses  of  production  (commercial  comjietition),  and  that 
the  expenses  tend  to  bo  proportioned  to  tho  real  cost 
(industrial  competition).  The  question  then  arises,  Do 
these  conditions  not  exist  in  international  trade  1  The 
answer  appears  to  bo,  first,  that  commercial  competition 
certainly  holds  good ;  for  as  soon  as  a  trade  is  estab- 
lished the  commodities  will  sell  at  the  same  prices  in  both 
countries  (allowance  being  made  for  cost  of  carriage).  It 
would  plainly  bo  absurd  to  say  that  tho  value  of  Man- 
cheater  goods  is  determined  by  their  expenses  of  produc- 
tion if  they  are  consumed  in  England,  but  by  something 
else  if  they  are  sent  to  India.  If  then  there  is  any  difi'er- 
ence  between  domestic  and  international  values,  it  must 
arise  owing  to  the  absence  of  eftective  industrial  competi- 
tion ;  that  is  to  say,  in  the  same  country  (or  economic 
area)  the  real  cost  determines  the  expenses  of  production 
on  account  of  the  supposed  perfect  mobility  of  labour  and 
capital,but  between  different  economic  areas  these  agents 
of  Jiroduction  do  not  pass  with  sufficient  readiness  to  secura 
a  similar  correspondence.  It  thus  follows  that  a  country 
may  import  articles  which  it  could  produce  at  less  real 
''Thcftri/  0/  InCcrnationai  Tradi> 
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cost,  provided  that  it  pays  for  these  imports  with  cxpoit.-. 
which  cost  even  )ess.  A  very  strikinj  examj>le  of  this 
doctrine  of  com/xirative  '■ost.  as  it  is  termed,  is  furnished  V>v 
Victoria  after  the  great  gold  discoveries.  All  kinds  of 
produce  were  imported  and  paid  for  with  gold,  because 
there  was  Icos  real  cost  involved  in  obtaining  the  gold  to 
pay  for  imports  than  in  making  the  articles.  Accord- 
ing to  this  theory  every  country  will  devote  its  labour  and 
rapit.'il  to  its  most  productive  uses ;  and.  if  by  some  new- 
imports  a  domestic  industry  is  checked  or  abolished,  it  is 
argued  that  the  labour  and  capital  will  be  devoted  to 
increasing  the  exports  so  as  to  ])ay  for  the  new  imports. 
It  must  clearly  be  assumed  as  axiomatic  that  in  the  absence 
of  loans,  tributes,  A'c,  imports  can  in  the  long  mn  only  be 
paid  for  by  exports,  and  also  that  those  articles  will  be  ex- 
ported which  can  be  produced  at  the  least  comparative  real 
cost  This  theory  then  may  be  held  to  explain  in  a  satis- 
factory manner  the  origin  and  development  of  internatioi.al 
tradt ;  but  the  question  of  i\ilues  is  still  undetermined. 
Eecip-  Consistently  with  exports  paying  for  imports  many  differ- 
•""'  <i«-  ent  rates  of  exchange  arc  possible,  and  the  ))ariicular  rate 
"*"  '  actually  adopted  is  said  to  depend  entirely  on  reciprocal 
demand.  And  in  an  extreme  case,  in  which  new  countries 
trade  solely  in  articles  of  which  each  has  a  monopoly,  this 
answer  would  seem  to  be  correct ;  but.  when  we  consider 
that  under  present  conditions  trading  countries  have  many 
articles  in  common,  and  that  a  slight  margin  of  ]jroht 
suffices  to  expand  or  diminish  an  export  trade,  this  answci 
seems  too  vague  and  unreal.  The  most  probable  schitian 
seems  to  be  that  the  rates  of  exchance  will  be  so  adjusted 
as  to  give  to  the  exporters  the  ordinary  rate  of  jirofits 
Foreign  current  in  their  respective  countries.  In  general  it  is  clcai 
"•  that   the  rate  will   be  determined   independently   of  the 

chtngei.  fgfgjgn  trade,  or  at  least  that  the  foreign  trade  is  only  one 
factor  to  be  considered.  It  is  said,  for  example,  tlial  the 
annual  value  of  the  agricultural  produce  of  the  United 
Kingdom  exceeds  the  total  amount  of  the  exports.  If  the 
rate  of  profit  falls,  a  trade  which  before  was  impossible 
becomes  possible.  The  opinion  may  be  hazarded  that  the 
best  way  of  explaining  the  general  theory  of  international 
values  would  be  to  start  with  the  foreign  exchanges :  but 
such  an  investigation  is  too  technical  and  difficult  for  this 
place.  (j.  8.  K.) 

VAMPIRE,  a  term,  apparently  of  Servian  origin 
(wampir),  originally  applied  in  eastern  Europe  to  blood- 
sucking ghosts,  but  in  modern  usage  transferred  to  one 
or  more  species  of  blood-sucking  bats  inhabiting  South 
America. 

In  the  first-mentioned  meaning  a  \ampire  is  usually 
supposed  to  bo  the  soul  of  a  dead  man  which  quits  the 
buried  body  by  night  to  suck  the  blood  of  living  pcrsort.s. 
Hence,  when  the  vampire's  grave  is  opened,  his  corpse  !s 
found  to  be  fresh  and  rosy  from  the  blood  which  I'O  has 
thus  absorbed.  To  put  a  stop  to  his  ravages,  a  stake  is 
driven  through  the  corpse,  or  the  head  cut  otf,  or  the  heart 
torn  out  and  the  body  burned,  or  boiling  water  and  vinegar 
arc  pfjured  on  the  grave.  The  persons  who  turn  vampires 
are  generally  wizards,  witches,  suicides,  and  jicrsons  who 
have  come  to  a  violent  end  or  have  l>ccn  cursed  by  their 
licrcnts  or  by  the  church.  But  any  one  may  become  a 
Tampirc  if  an  animal  (ciiiccially  a  cat)  leaps  over  his  corpse 
or  a  bir<l  fiics  over  it.  Sometimes  the  vampire  is  thought 
to  bo  the  soul  of  a  living  man  which  Icnvci  hi,i  body  in 
sleep,  to  go  in  Iho  form  of  a  straw  or  fluff  of  down  and  nuck 
the  blood  of  other  sleepers.  The  belief  in  vampires  chiefly 
prevail*  in  Slavonic  lands,  lu  in  KiiMiia  (espocially  White 
Kas<ia  and  (he  I'kraiiic),  Pntnnd.  and  Scrviii.  and  among 
the  Czechs  of'Pohemia  and  tho  otlicr  Slavonic  racos  of 
.Au«triA  It  IwraMiii  aiiccially  prevalent  in  lliiiignry  bo- 
twecn  tho  ycttrs  1730  and   173r>,  whence  all  Kuropo  was 


filled  witli  rc[;orl.<:  of  the  exploits  of  vain^i.-cs.  .Sevc.-ii 
treati.'e.«.  were  written  on  the  subject,  among  which  mev 
be  mentioned  Banft's  D'  Mastizalione  ilorluontnx  in 
Tuinulu  (1731)  and  Calmet's  Dissertation  on  the  yampiret 
of  llunqarv,  iianslated  into  English  in  1750.  It  is  prob- 
able that  this  siioerstition  gained  much  ground  from  the 
repbrts  of  those  who  had  e.tamined  the  bodies  of  i>ersons 
who  had  been  buried  alive  though  believed  to  be  dead,  and 
was  ba-^'ed  on  the  twisted  position  of  the  corpse,  the  marks 
of  blood  on  the  shroud  and  on  the  face  and  hands, — results 
of  the  frenzied  struggle  in  the  coffin  before  life  became 
extinct.  Tht  belief  in  vampirism  has  also  taken  root 
among  the  Albanians  and  modern  Greeks,  but  here  it  may 
be  due  to  Slavonic  influence. 

Two  specits  of  blood-sucking  bata  (the  only  species 
known) — Dtsmodvs  rvfvs  and  DiphyUa  ecavdata — repre- 
senting two  t'encra  (see  Mamm.\u.\,  vol.  xv.  p.  415), 
irtliabit  the  tropical  and  part  of  the  subtropical  regions  of 
the  New  W-irld,  Jind  arc  restricted  to  South  and  Central 
America.  They  appear  to  ha  confined  chir-fly  to  the  forest- 
clad  pa't.s,  and  their  attacks  on  men  and  other  warm- 
blooded animals  were  noticed  by  some  of  the  earliest 
writers.  Thus  Peter  Martyr  (.\nghiera),  who  wrote  soon 
after  the  conquest  of  South  .\merica,  says  that  in  tho 
Isthmus  of  Darien  there  were  bats  which  sucked  the  blood 
01  men  and  cattle  when  asleep  to  such  a  degree  as  to  even 
kill  them.  Condamine,  a  writer  of  the  18th  century, 
remarks  that  at"  Borja  (Ecuador)  and  in  oihcr  places  they 
had  entirely  destroyed  the  cattle  introduced  by  the  mis 
sionarie.«.  Sir  Robert  Schomburgk  relates  that  at  Wicki, 
on  the  river  Perbice,  no  fowls  could  be  kept  on  account  oi 
the  ravages  of  these  cioatures,  which  attacked  their  combs, 
causing  them  to  appear  white  from  loss  of  blood.  The 
pre-sent  writer,  when  in  South  and  Central  America  had 
many  accounts  given  him  as  to  the  attacks  of  the  vam- 
pires, and  it  was  aereed  U|)on  by  most  of  his  intormanta 
that  these  l«its  when  attacking  horses  showed  a  decided 
preference  for  thove  of  a  prey  cohmr.  It  is  interesting  to 
sp.cculate  how  far  the  vampire  bats  may  have  been  instni- 
inental — when  they  were,  perhaps,  more  abundant — in 
causing  the  destruction  of  the  horse,  which  had  disappeaied 
from  America  previous  to  the  discovery  of  that  continent. 

Althouf  h  these  bats  were  known  thus  early  to  Europeans, 
the  species  to  which  they  belonged  were  not  determined 
until  about  fifty  years  ago,  several  of  the  large  fiugivorous 
species  having  been  wrongly  set  down  as  blood-suckers,  and 
nanied  accordinirly.  hus  tho  name  Wnnpynu  was  sug- 
gested to  t-ieodrny  and  adopted  hy  Spix,  who  also  con- 
sidered that  the  ionc-longucd  bats  ol  tho  group  Glouo- 
phaqx  weio  addicted  to  blood,  and  accordini'ly  described 
(ilotto/Jutifj  fM-irina  as  a  very  cruel  blood-sucker  {tinaw- 
tiiga  c'uaflissima),  bclievinc  that  the  long  brush-tipped 
tongue  was  used  to  increase  the  flow  ol  blood.  Vamiyivi 
t/tretrum.  I...  a  largo  bat  inhabitms  llroiil,  of  suHicicntly 
forbidding  aspect,  which  was  long  considered  by  naturalists 
to  bo  thoroughly  sanciiivorous  in  its  hnbiUv  and  named 
accordingly  by  GcolTroy,  has  been  chown  by  tho  observa- 
tions of  modern  travellers  to  bo  mainly  frngivon  us,  and  is 
considir-^d  bv  tho  inhabiUnts  of  tho  counlrirs  in  which  it 
is  found  to  l>e  perlcclly  harmless.  Walcrton  believed 
ArliUut  iJinirotlris.  a  common  bot  in  British  Guiana. 
UHuallv  found  in  tho  r^ofa  of  houses,  and  now  known  to 
Im  fpfgivorous.  to  bo  tho  veritable  vampire  ;  b  it  neither 
ho  nor  onv.of  the  naturalists  that  preceded  him  had  tuc- 
cfcdcd  in'dclcrlii.tf  anv  Ut  in  tho  ocl  of  drawing  blood. 
It  fell  to  tho  lot  of  Charles  Parwin  to  dclcrmine  one  of 
hho  bloodsucking  species  ot  1-a.t,  and  tho  follow  me  u 
hi.  account  of  .the  circumatan  r.  u  id -r  which  the  discovery 
of  tho  sanguivorous  liabiU  of  Mii-x/uJ  ru'ui  was  insdo  :— 
••Tho  vompire  bat  is  ollcn  tnc  cause  of  murJi  lr..ublo  bv 
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FiQ.  1.— Heftd  ot  DanoduM  n0i«, 
Weid. 


biting  the  horseaon  thoir  withers.  The  injury  is  generally 
not  90  much  owing  to  the  loss  of.blootl  us  to  the  in- 
flammation which  the  pressure  of  the  siiddlo  afterwards 
producea.  Tbo  whole  circiimstttnco  has  lately  been  doubted 
in  England  ;  I  was  therefore  fortunate  in  being  present 
when  one  was  actually  caught  on  a  horse's  back.  Wo  were 
bivouacking  late  one  evening  near  Coquimbo,  in  Chili,  when 
my  servant,  noticing  that  one  of  the  horses  was  very  restive, 
went  to  see  what  was  the  matter,  and,  fancying  he  could 
detect  something,  suddenly  put  his  hand  on  the  beasts 
withers,  and  secured  the  vampire"  (Xaturatist's  Voyage 
Bound  the  ]Vcrld,  p.  22). 

Dejmodiis  rv/us,  Weid,  the  common  blood*sucking  bat,  is  widely 
ipread  over  th«  tropical  and  subtropical  parts  of  Central  ami 
South  America  from  Oaxaca  to  southdru  Braiil  aud  Chili.  It  is  a 
oompardtiTcly  small  bat,  a  little 
larger  than  the  common  noctule, 
tho  bead  and  body  about  3  inches 
in  length,  the  forearm  2(.  with  a 
remarkably  long  and  strong  thumb ; 
it  is  destitute  of  a  tail,  and  has  a 
very  pecaliar  physiognomy,  well  re- 
presented in  fig.  1.  The  body  is 
covered  with  rather  short  fur  of  a 
reddish  brown  colour  but  varying  in 
shade,  the  extremities  of  the  hairs 
aometimes  ashj.  The  teeth  aro 
peculiar  and  characteristic,  admirably  adapted  for  the  purposes  for 
which  they  are  employed.  The  upper  front  teeth  (incisors),  of 
which  there  are  only  two,  are  enor- 
mously enlarged  (see  fig.  2).  and  in 
shape  obliquely  triiingular  like   small 

Sillotincfl.  The  canines,  though  smaller         ^^.t^^"^^   ^  1> 

an  the  incisors,  are  large  and  sharp  ; 
bat  the  back  teeth,  so  a- 

irtU  developed  in  all 
other  bats,  are  very 
■mall  and  reduced  in 
cumber  to  two  above 
and  three  below,  on 
each  aide,  with  later- 
ally compressed  crowns 
riamg     tut     slightly  ^"^-  -- T'^tl'  «f  ^-  ^"/<«- 

above  the  level  of  the  gum,  their  longitudinally  disposed  cutting 
edges  fin  the  upper  jaw)  being  continuous  with  tho  base  of  the 
canine  aud  with  each  other.  The  lower  front  teeth  (incisors)  are 
small,  bifid,  in  i>air3,  and  aro  separated  from  the  canines,  with  a 
Bpace  in  front.  Tho  lower  back  teeth  are  narrow,  like  those  in  tho 
upper  jaw,  but  the  anterior  tooth  is  slightly  larger  than  tlie  others, 
and  separated  by  a  small  space  from  the  canines.  Behind  the  lower 
incisors  the  jaw  is  deeply  hollowed  out  to  receive  the  extremities 
of  the  Urge  upper  incisors. 

With  this  peculiar  dentition  there  is  associated  as  remnrkable  a 
departure  from  tho  general  type  in  the  form  of  tho  digestive  ap- 
paratus. The  exoccdingly  narrow  oesophagus  opens  at  right  angles 
into  a  narrow,  intostine-like  stomach,  which  almost  immediately 
temtiuates  on  the  right,  without  a  distinct  pylorus,  in  the  duodenum, 
but  on  the  left  forms  a  greatly  elongated  caecum,  bent  and  folded 
upon  it-wlf,  which  appears  at  first  siglit  like  part  of  the  intestines. 
This,  tha  cardiac  extremity  of  the  stomach,  is,  for  a  short  distance 
Xm  the  left  of  the  entrance  of  the  oesophagus,  still  very  narrow,  but 
soon  increases  in  size,  "till  near  its  termination  it  attains  a  diameter 
quite  three  times  that  of  the  short  pyloric  portion.  The  length  of 
this  cardiac  diverticulum  of  the  btomach  appears  to  vary  from  2  to  6 
incJe^s,  the  size  in  each  specimen  probably  depending  on  the  amount 
of  food  obtained  by  the  animal  before  it  was  captured. 

The  only  other  known  species  of  blood-sucking  bat,  Diphylla 
i^a^idntn^  Spix,  inhabits  Brazil,  and  appears  to  be  much  less  abun- 
dant than  Dtsmodus  ruftis^  from  which  it  is  distinguished  by  its 
slightlv  smaller  size,  by  tho  absence  of  a  groove  in  the  front  of  the 
lower  lip,  by  the  non-development  of  the  interfemoral  membrane 
in  tho  centre,  and  by  the  presence  of  a  short  calcaneum  (absent  in 
D.  nt/us),  but  more  particularly  by  the  presence  of  an  additional 
rudimentary  back  tooth  (?  molar)  above  and  below,  and  by  the  very 
peculiar  form  of  the  lower  incisors,  which  are  much  expanded  iu 
the  direction  of  the  jai^s  and  pectinated,  forming  a  semicircular 
row  touching  each  other,  the  outer  incisors  being  wider  than  the 
inner  ones,  with  bix  notches,  the  inner  incisors  with  three  each. 

rhns  constituted,  these  bats  present,  in  this  extraordinary  differ- 
entiation of  th*^  manducatory  and  digestive  .ipparatus,  a  departure 
from  th'j:  type  of  other  species  of  the  family  {Phyllostomidm)  to  which 
they  belong  unjriiratlelol  in  any  of  the  other  orders  of  Mamnuilia, 
standing  apart  from  all  other  mammals  as  being  fitted  only  for  a 
diet  of  blood,  and  capable  of  sustaining  life  upon   that  alone. 


Travellers  describe  tho  wounds  inflicted  by  tho  largo  sharp-edged  in* 
cisom  as  being  similar  to  thoso  caused  by  a  razor  when  shaving:  a 
j>ortion  of  tho  skin  is  shaved  olf  and,  a  large  number  of  soverml 
capillary  vessels  U'ing  thus  exposed,  a  constant  llow  of  blood  is 
maiutanied  From  this  source  the  blood  is  drawn  tiirough  the  ex- 
ceedingly narrow  gullet— too  narrow  for  anything  solid  to  pass — into 
tho  intobtino-liko  stomach,  whence  it  is,  probably,  gradually  drawn 
oflT  during  tho  slow  process  of  digestion,  while  the  animal,  sated 
with  food,  is  hanging  in  a  state  of  torpidity  from  tho  roof  of  its  cave 
or  from  the  inner  sides  of  a  hollow  tree.  (G.  E.  I).) 

VAN,  a  city  of  Asiatic  Turkey,  capital  of  a  vilayet,  is 
situated  two  miles  to  tho  east  of  tho  lake  to  which  it  gives 
its  name,  in  38°  30'  N.  lat.  and  43'  18'  E.  long.  lb  lies 
on  tho  ill-defined  borderland  between  Armenia  and  Kurd- 
istan, in  an  extremely  fertile  plain  some  40  miles  in 
circuit,  which  is  described  as  one  of  the  gardens  of  the 
East,  whence  the  local  saying  :  "  Van  -in  this  world, 
heaven  in  tho  next."  Its  low  flat-roofed  houses  are 
grouped  irregularly  at  the  southern  base  of  a  nummulitic 
limestone  eminence,  somewhat  resembling  a  camel's  back, 
which  rises  100  feet  sheer  above  tho  plain  and  is  crowned 
by  the  so-called  citadel,  the  fortifications  of  which  are  mostly 
iu  a  dilapidated  state.  But  it  is  naturally  a  position  of 
great  strength  and  of  considerable  strategic  importance, 
standing  at  the  junctioa  of  "two  military  routes,  which 
here  diverge  westwards  through  Miish  and  Kharj>ut  to 
Asia  Minor  and  southwards  to  Mosul  and  Mesopotamia, 
besides  commanding  the  approaches  to  the  Persian  frontier 
at  Kotiir  and  Bayezid.  The  town  itself,  which  contains 
four  mosques,  two  large  churches,  an  Armenian  bazaar, 
baths,  and  caravanserais,  is  enclosed  within  a  double  line 
of  crenellated  walls  and  ditches  on  the  three  sides  not 
protected  by  the  rock ;  and  beyond  these  enclosures  lies 
the  suburban  district  of  Baghlar,  or  the  "Gardens."  The 
population,  estimated  at  from  30,000  to  35,000,  are  Turks, 
except  about  2000  Armenians  and  a  few  hundred  Mo- 
hammedan and  Nestorian  Kurds.  Besides  trade  and 
agriculture,  tho  inhabitants  are  engaged  in  a  few  indus- 
tries, such  as  the  making  qf  coarse  cotton  chintzes,  a 
highly  prized  goat-hair  waterproof  moire  antique,  a  thick 
woollen  cloth  called  shayahj  and  an  excellent  soap,  pre- 
pared from  the  saline  efflorescences  of  Lakes  Van  and 
Erchek,  which  consist  in  about  equal  proportions  of  the 
carbonate  and  sulphate  of  soda. 

Armenian  tradition  derives  the  name  of  Van  from  an  ArmcT.ian 
king  who  reigned  a  little  before  Alexander  the  Great,  and  speaks 
of  an  older  city  founded  by  Semiramis  (Shemiramagcrd).  This  is 
of  course  fable  ;  but  the  Yannic  inscriptions  (vol.  xiii.  p.  116) 
show  that  the  region  was  the  scat  of  an  Armenian  kingdom,  whose 
native  name  was  Biaina,  as  early  as  the  9th  century  B.C.  In  the 
isolated  rock  towering  above  tho  plain  there  are  numerous  galleries, 
flights  of  steps,  crypts,  and  cuneiform  rock  inscriptions,  one  of  which 
is  trilingual,  like  that  of  Behistun,  and  like  it  relates  the  deeds  of 
Xerxes,  son  of  Darius.  Others  aro  in  the  Haikan  or  Old  Armenian 
language  ;  while  for  others  scattered  over  the  district  a  solution  has 
been  sought  by  Prof.  Sayce  with  doubtful  success  in  the  present 
language  of  Georgia. 

The  vilayet  of  Van,  one  of  the  finest  but  also  one  of  the 
least  developed  regions  of  Asiatic  Turkey,  lies  on  tho  Persian 
frontier  between  Erzerum  (north)  and  Baghdad  (south). 
It  has  an  area  of  15,000  square  miles,  with  a  population 
of  over  1,000,000. 

Lake  Van. 
Lake  Van,  called  Arsissa  Palua  by  tho  ancients,  and  also  Thos- 
pitis,  from  its  Armenian  name  Tosp.  is  80  miles  long  and  3u  broad, 
with  a  total  area  of  1500  s(juaro  miles.  Although  of  smaller  extent 
than  Lake  Urmia,  it  contains  a  much  larger  volume  ol  water  owing 
to  its  much  greater  deptli,  which  is  at  least  80  feet  near  Van 
and  still  more  along  tho  south  side.  The  lake  stands  about  5400 
feet  above  sea-level  on  the  south  Armenian  plateau,  which  is  en- 
circled by  tho  lofty  ranges  that  bifurcate  west  and  south  from 
Ararat  and  culminate  in  the  Sipan-Dagh  (12,000  feet)  on  the  north 
side  of  the  lake.  These  mountains  are  clad  with  dense  forests  of 
beech,  chestnut,  ash,  and  walnut,  while  the  broad  fertile  belt  be- 
twren  their  base  and  the  lako  is  planted  with  melon  gardens  and 
orchards  of  plums,  pi;achc3,  apricots,  figs,  and  pomegranates, 
festooned  with  a  vine  which  yields  a  palatable  wine. 
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I,ik»  Van,  which  is  too  brackish  to  b«  drinkable  for  man  or  beast, 

'.  by  a  species  of  blay  or  bleak,  which  abound  especially 

uths  of  the  influents,  and  come  to  the  surface  when 

ids  spread  over  the  hearier  saline  layers.     This  lake 

ii  a  completely  land-locked  basin,  or  at  least  has  no  visible  outlet. 

IJlit  the  nat^ives  speak  of  underground  channels  through  which  it 

-■-3  south-westwards  with  the  head-waters  of  the  Tigris, 

to  the  occasional ■  obstruction  of  these  channels   the 

-  .-.  ons  of  level  that  have  undoubtedly  occurred  in  past 

ami  re^ci.i  li:nes.     In  the  17th  centurj-  and  again  about  1840  the 

water  rose  from  10  to  12  feet,  and  is  even  noW(lSS8)  rising.     Lake 

Erchek  perhaps  marks  its  extreme  eastern  limit  in  former  times. 

I^ke  Van  is  also  indirectly  connected -with  the  Euphrates  through 

the  little  Lake  of  Kazik,  which  lies  west  of  the  Sipan-T5agh,  on 

tliB  water-parting  between  the  lacustrian  and  fluvial  basins,  and 

which  by  a  rare  phenomenon  sends  emissaries  to  both.     The  narrow 

pirt  of  Lake  Van,  which  runs  for  nearly  40.  miles  towards  the 

iiorth-cr.st,  and  gives  the  lake  somewhat  the  appearance  of  a  fr^ing- 

p«n,  is  very  shallow,  and  \va3  once,  according  to  tradition,  a  fertile 

plain.     The  lake  is  not  regularly  navigated.     Scattered  along  the 

south-east  shore  are  a  few  picturesque  islets,  one  of  which,  Aktamar, 

is  the  scat  of  an  Armenian  patriarch. 

VANADIUM,  a  rare  clement  discovered  in  1830  by 
Sefstrum,  when  analysing  a  kind  of  iron  obtained  from'tho 
ores  o{  Taberg  in  Sweden.  Berzelius,  in  the  course  of  an 
extensive  investigation  on  vanadium,  came  to  the  conclu- 
sion that  it  is  analogous  to  chromium,  forming  like  it  an 
acid  trioxide,  VanOj,  in  which  "Van"  signifies  134-4' 
parts  of  a  radical  analogous  to  the  Cr  =  52  parts  of 
chromium  in  chromic  acid,  CrO,.  He  succeeded  in  isolat- 
ing this  radical,  and,  as  it  exhibited  semi-metallic  proper- 
ties, he  had  no  doubt  that  it  was  the  clement  vanadium 
itself.  His  results  were  universally  adopted  as  correct 
until  Roscoe  (in  1867)  found  that  Berzelius's  vanadium 
is  an  oxide  containing  00  =  32  parts  of  oxygen  per  Van, 
whence  it  followed  that  the  presumed  trio.xide,  VanO^, 
is  really  a  pentoxide,  Xfi^  where  V;  =  2  x  512  =  2 
atoms  of  the  real  clement.  Our  present  knowledge  of 
vanadium  is  based  chiefly  upon  his  investigations.  Of 
vanadium  minerals,  which  arc  all  very  rare,  we  name  two 
only,— raottramite,  (Pb,Cu)3(V04)2-l- 2(Pb,Cu)(0H)^  and 
vanadinite,  3Pbj(V0,)j-H  PbClj.  This  last  is  amorphous 
with  apatite,  which  previous  to  Roscoe's  discovery  was 
difficult  to  explain.     See  Cuf.mistrv,  vol.  v.  p.  539. 

Trace?  of  vanadium  arc  found  in  certain  iron  ores  and  in  many 
other  minerals.  Roscoe  utilized  a  kind  of  sandstone  from  Aldcrley 
Elg--  and  Mottram  in  Cheshire  which  contains  a  sm«ll  admixture 
of  mottramite.  Another  suilahlo  material  is  the  "ISohner:"  of 
StcinlaJc  and  Haverluh,  csvjntially  a  bydratcd  ferric  oxido.  Kor 
the  extraction  of  vanadium  from  tiiis  latter  mineral  Wohlor  recom- 
mends  the  following  method.  The  finely  powdered  mineral  is  mixed 
with  one-third  of  its  weight  of  nitre  and  the  mixture  ke|.t  at  a  dull 
n-d  hcnt  for  an  hour.  The  ignited  mass  is  powder.  .1  nnd  lixiviated 
..  .1  ..  .  .  which  extracts  the  potash  salts  of  the  oxides  V,0„CrO, 
■  .  P^„  and  .SiO^  The  filtered  solution  is  almost  neu- 
1  nitric  acid,  but  not  completely,  or  else  some  of  the 
V,!J,  v.u.iJ  be  reduced  by  the  nitrous  acid  to  lower  oxide»  ;  and 
th"  ranadic  and  most  of  the  other  acids  named  are  precipitated  »» 
l^rrt,  ,;..  1.  ,  1  !  ■,,,,,  of  chloride  of  barium.  Krom  the  washed 
j.r,..' I  liberated  by  boiling  dilute  sulphuric  acid, 
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colour.  The  solution  then  contains  a  chloride  corresponding  to  tlio 
oxide  VjOj  (Berzelius's  metal).  It  absorbs  atmospheric  oxygen  with 
an  extraordinary  degree  of  avidity,  assuming,  in  the  absence  of  free 
acid,  a  dark  brown  colonr.  An  acidified  vanadate  solution,  if  shaken 
with  peroxide  of  hydrogen  and  ether,  furnishes  a  dark  red  reduction 
product,  which  passes  into  the  ethereal  layer.  One  pan  of  vanadio 
aoid  in  40,000  parts  of  water  can  thus  be  rendered  distinctly  visible 
(Werther).  If  a  mixture  of  the  peutoxide  and  charcoal  is  heated 
in  dry  chlorine,  it  is  converted  into  an  oxychloride,  VOCl,  {tri- 
chloride of  Berzelius),  which  distils  over  and  may  be  purilied  by 
re-distillation  over  sodium.'  It  is  a  canary-yellow  mobile  liquid, 
freezing  below  —15°  C.  and  boiling  at  126''7  C,  and  iu  sp.  gt.  at 
l^'C.  is  l'S41.  Water  decomposes  it  with  formation  of  hydrochloric 
acid  and  pentoxide  VjO,.  If  the  vapour  of  this  chloride  is  passed 
wer  red-liot  charcoal  in  a  current  of  chlorine,  the  tetrachloride 
VCI4  is  produced  as  a  dark  brown  liquid,  boiling  at  about  1;4°C 
A  mixture  of  the  vapour  of  this  chloride  with  hydrogen,  when  passed 
through  a  dull -red -hot  iube,  yields  (mors  or  less  of  "scsqui-" 
chloride,  V.CI,,  and)  the  dichloridc  V'Cl,  which,  if  pure,  forms 
applc-greon,  mica-like,  hexagonal  plates.  From  this  dichloride 
Koscoe  for  the  fii-st  tinto  prepared  the  true  metal  by  heating  it  to  . 
redness  in  hydrogen  gas,  a  &im]^le  enough  method  in  theorj-,  but 
in  practice  one  of  the  most  difhcult  of  operations,  because  the 
dichloride  is  very  difficult  to  prepare  and  highly  hygroscopic,  and 
because  the  metal  is  extremely  prone  to  take  up  oxygen.  Even 
the  purest  product  which  Roscoe  succeeded  in  obtaining  conta:iivd 
an  appreciable  admixture  of  oxide.  Vanadium  is  a  lifthl  grey 
powder,  which  under  the  microscope  appeara  crystalline  and  ex- 
hibits a  silvery  lustre,  sp.  gr.  =5'5.  Of  its  chemical  properties  the 
most  remarkable  is  that  it  combines  directly  with  nitrogen  ga», 
Nj,  into  a  bronze-coloured  nitride,  VN. 

Raro  and  expensive  as  vanadium  i.=,  it  has  found  a  pr.ictical 
application  in  the  production  of  aniline  black.  The  black  is 
produced  from  aniline  by  the  action  of  chloric  acid,  aided  by  thf 
presence  of  some  oxygen  carrier.  Sulphide  of  copper  is  usually 
employed  ;  but,  as  Lightfoot  found,  a  mere  trace  of  vtnadic  acid 
{or  vanadate  of  ammonia)  acts  more  energetically  than  any  othei' 
available  agent.  According  to  Witz,  1  part  of  vaiudic  acid  auflices 
f^'r  G7,000  parts  of  aniline  salt. 

TANBRUCH,  Sir  John  (1G66  ?-172C'),  dramatist  and 
architect,  was  the  son  of  a  wealthy  sugar-baker  in  Cheshire 
and  grandson  of  a  Protestant  refugee  of  Ghent.  From  a 
passage  in  one  of  his  letters  to  Tonson  it  might  be  sup- 
posed th.tt  he  was  born  in  the  Bastille,  tliough  in  what 
year  is  uncertain,  probably  in  1666.  He  was  educated  in 
France,  but  what  he  learnt  there,  whether  architecture  or 
merely  that  art  of  good-fellowship  which  he  found  to  bf 
the  true  Aladdin's  lamp  of  social  life,  is  a  question  that 
will  bo  variously  answered  by  those  who,  like  Sir  Joshua 
Reynolds,  admire  Blenheim  and  Castle  Howard,  and  those 
who,  like  the  wits  of  Vanbrugh's  time,  scoff  at  them.  This, 
how  ever,  is  certain,  that  after  his  return  from  the  Continent 
to  England  what  he  did  was,  not  to  pursue  architecture, 
but  to  work,  with  a  gusto  and  a  success  that  arc  humor' 
ous  and  exhilarating,  the  "Aladdin's  lamp"  above  men- 
tioned. His  first  step  towards  becoming  a  [wwcr  in  society 
was,  of  course,  to  enter  the  army.  Pcihaps,  however,  had 
ho  begun  life  in  any  other  way  his  advance  would  have 
bren  just  as  rajiid.  For,  stioiig  as  aro  social  conditions, 
character  is  stronger  .^till,  and  Vanbrugh's  ei]ui|)nient — wit, 
tempered  by  good  humour,  a  genuine  feeling  of  comrado- 
ship,  an  exceedingly  fine  jircscnco  (according  to  Noblc'» 
description),  and  0  wiuEomo  face  (.iccorJing  to  Kneller's 
[lortrait) — would,  under  an)  circumstances,  have  been  ir- 
rr- istiMc.  One  of  the  puints  of  dilTcreiicc  between  the 
•  in  Vnnbriigh'4  comedies  nnd  the  dialogue  in  the 
.  .  of  Congtoo  in  t!ii<  :  wo  feci  thai  tlm  rhaiiu-lers 
ill  ibu /u'.i/>sf  and  the  '  t.ilk  u<  V.  -t 

httvu  lulkcd  ;  wo  feci  th.:.  '.cm  in  lh<  r 

and  the  ll'<iy  0/  (fit  Wwl.l  t.il),,  not  ai  Con  I,' 

but  as'Congrev!>  wroio.     W'c  fcrl  that,  whilr  4 

sword-play  i\     '  ■'■  would  -  •. 

even  Ofl  it  illii:  .r,  talk  e.i  '  ', 

frank,  nnd  d..iin£;  .•.^^.  that  we  get  111  \an''n',,;  <  \'\.<j$ 
wf.nld  have  ma<b!  the  fortune  of  any  man  of  fashion,  made 
it  .Ti  certainly  nt  a  Itoman  su;';ar  party  in  the  t'uic  ot 
Au>;uitu9  as  at  A  London  drinking-bout  in  iho  ijay»  of 
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Quocn  Anno.  It  U  no  wonder  then  that  ho  was  a  favourite, 
bo  wonder  that  the  two  l>c£t  haturs  of  the  tiuic,  Swift  and 
Top*,  tried  in  vain  to  hale  tho  "  man  of  wit  and  honour," 
V'anbrugh.  During  tho  martial  period  of  his  life,  Van- 
brugh  wrote  the  first  sketches  of  the  Jitlapsc  and  tho  Pro- 
•oiri/  H'l/V.  These  he  showed  to  Sir  Thomas  Skipworth, 
one  of  the  shareholders  of  Drurv  Lane,  and  with  fortunate 
lesults. 

In  1695  he  was  offered — whether  through  the  court 
interest  which  ho  had  secured  or  whether  because  he  really 
had  acquired  a  knowledge  of  architecture  in  France  is  not 
known— the  post  of  secretary  to  tho  commission  for  en- 
dowing Greenwich  Hospital.  He  accepted  the  post,  and 
by  way  of  fulfilling  his  functions  as  an  architect  turned 
his  attention  to  the  amours  of  "  Lord  Foppington."  His 
JRfU-.jif  or  Virtut  in  Danyrr,  a  sequel  to  CoUey  Gibber's 
Z"i<s  Last  Shift,  was  produced  at  Drury  Lane  in  1697. 
When  a  comic  draraatist  of  the  school  of  Wycherley  con- 
fesses that  the  fine  gentleman  of  his  play,  "drinking  his 
inbtrcsscs'  health  in  Nantes  brandy  from  six  in  the  morn- 
ing to  the  time  he  waddled  on  upon  the  stage  in  the 
evening,  had  toasted  himself  up  to  such  a  pitch  of  vigour" 
that  something  too  outrageous  even  for  such  an  audience 
seemed  imminent,  we  may  assume  that  he  has  enjoyed  a 
«atisfactory  first  night.  Tho  success  was  so  triumphant 
that  Montague,  afterwards  Lord  Halifax,- asked  at  once  for 
tho  Provohd  U'ife  for  tho  theatre  in  Lincoln's  Inn  Fields, 
and — Skipworth  waiving,  for  the  advantage  of  Vanbrugh, 
his  own  claim  upon  tlio  play — it  was  produced  at  that 
theatre  in  tho  following  year.  All  that  could  be  said  in 
answer  to  those  who  condemned  it  on  account  of  its  un- 
Uushing  libertinism  was  that  Sir  John  Brute  is  sufficiently 
Irutal  to  drive  any  woman  into  rebellion,  and  that  since 
the  glorious  days  of  tho  Restoration  a  wife's  rebellion  and 
a  wife's  adultery  were  svnonymous  terms  Tho  play  was 
a  complete  triumph. 

And  now,  having  succeeded  as  a  man  of  fashion,  as  an 
architectsral  commissioner,  and  as  a  comic  dramatist  of  tho 
school  of  Wycherley,  Vanbrugh  turned  his  attention  to 
morals.  Though  ^'jop — produced  at  Drury  Lane  in  the 
same  year  as  the  Provoked  Wi/c — was  an  adaptation  of 
Boursault's  dramatic  sermon  on  the  same  subject,  it  was 
an  improvement  on  tho  French  play.  As  usual  with 
Tanbrugh,  who  never  did  things  by  halves,  he  surpassed 
the  Frenchman  on  that  very  point  whore  tho  Frenchman 
had  been  pronounced  unsurpassable.  Just  as  in  the  Pe- 
lapte,  when  ho  aspired  to  bo  n;erry,  his  merriment  had  en- 
tirely surpassed  that  of  Gibber's  play,  of  which  his  own  was 
meant  to  be  a  sequel,  and  jusl;  as  afterwards,  when  in 
Castle  Howard  and  Blenheim  ho  aspired  to  rival  in  mass- 
ivcncss  tho  "  thick  rotundity  of  tho  earth,"  ho  laid  on  her 
a  structure  only  a  "  few  tons  lighter  than  herself,"  so  now, 
when  he  aspired  to  surpacs  the  Frenchman  in  gravity,  ho 
achieved  a  kind  of  dulness  compared  with  which  the  owl- 
like  dulness  of  Bour.sault  was  as  the  wit  of  Voltairo.  In  a 
word,  the  humour  of  the  piece  lies  in  tho  fact  that  it  was 
i.ritten  by  the  author  of  the  lietapse  and  tho  Provohed 
Wt/e.  Tho  play  ran  during  a  week  only.  Vanbrugh, 
accepting  tho  failure  with  his  usual  good-temper,  seems 
then  to  have  turnod  his  attention  completely  to  archi- 
tecture; for  tho  adaptation  in  1700  of  the  Pilgrim  of 
Beaumont  and  Fletcher,  and  tho  production  in  1702  of 
A  ■  FaUi  Friend,  could  hardly  have  cnga.'.;od  his  serious 
efforts  at  all,  so  pcrfunnlory  are  they  and  8o  inferior  to 
all  that  bo  had  done  before. 

C'astie  Howard  in  'i'ork.-ihire,  which  ho  had  built  for  the 
earl  of  Garlisle,  was  a  great  success  so  far  as  pleasing  his 
patron  went,  who  aa  c  rjward  gave  him  yet  another,  open- 
ing in  life. by  presenting  Lim, — the  most  ignorant  man 
perhaps  in  England  of  hcialJr}-,  judging  from  the  fun  he 


made  of  the  appointment, — with  the  tabard  of  Clarencieux 
king-at-arms.  But,  if  the  dangerous  moment  in  every 
man's  life  is  when  he  has  just  scored  a  brilliant  success,  it 
is  especially  so  with  genial  glowing  natures  like  Vanbrugh's. ' 
It  seems  to  have  betn  the  success  of  Castle  Howanl  that 
caused  him  to  entertain  the  rash  project  of  building  a 
theatre,  from  his  own  design,  for  tlio  acting  of  his  own 
plays.  The  joyous  courage  with  which,  having  persuaded 
thirty  people  in  the  fashionable  world  to  aid  him  in  finding 
the  money,  and  Congrove  to  aid  him  in  finding  the  plays, 
ho  began  to  build  in  perfect  unconsciousness  of  the  danger 
before  him  is  tho  only  passage  in  his  life  which  may  bo 
called  pathetic,  savo  of  course  his  struggle  with  tho 
"  wicked  woman  of  Marlborough."  No  doubt  any  archi- 
tect who  builds  a  theatre  is  always  in  danger  of  letting 
his  ideas  run  riot  in  tho  wide  field  of  experiment,  but  ho 
who  builds  a  theatre  for  his  own  plays  seems  doomed  by 
the  malice  aforethought  of  fate.  The  magnitude  of  Van- 
brugh's architectural  ideas  grew  as  the  work  went  on,  and 
with  tho  ideas  the  structure  grew  till  a  theatre  meant  for 
tho  delicate  bijouterie  work  of  polite  comedy  seemed  grow- 
ing to  tha  proportions  of  the  Roman  Colosseum.  Whether 
Gongrovo  endeavoured  to  put  a  check  upon  his  friend's 
architectural  and  authorial  fervour  does  not  appear  But 
it  must  be  remembered  that  not  only  Vanbrugh's  plays 
but  his  own  were  to  bo  acted  there,  and  that,  although 
Gongrevo  was  a  man  of  great  sagacity,  no  man,  not  even 
ho  W'ho  pretended  to  set  his  gentility  above  his  genius,  is 
sagacious  when  confronted  by  the  surpassing  excellence  of 
his  own  poems  and  plays. 

When  at  length  the  time  came  to  test  the  acoustics  of 
the  pile,  it  was  found  to  bo  sadly  defective.  What  changes 
were  made  to  rectify  the  errors  of  structure-  does  not 
appear  The  theatre  was  opened  to  the  public  with  an 
Italian  opera,  which  was  followed  by  three  of  Moliire'4 
comedies,  and  these  by  the  Confederacy,  Vanbrugh's 
masterpiece  on  tho  whole,  though  perhaps  its  finest  scenes 
are  not  equal  to  the  finest  scenes  in  tho  Pclapse. 

Vanbrugh  at  last  withdrew  from  the  disastrous  specula- 
tion ;  Congreve  had  already  withdrawn.  But  a  man  to 
whom  fortune  had  been  so  kind  as  she  had  been  to  Van- 
brugh could  hardly  be  depressed  by  any  of  her  passing 
frowns.  Queen  Anno  at  once  sent  him  abroad  on  an 
important  state  errand,  and  afterwards  he  was  comniis- 
sioned  to  build  Blenheim.  Upon  the  merits  and  demerits 
of  this  famous  "hollowed  quarry"  there  has  been  much 
conflict  of  opinion.  Aa  to  the  sarcasms  by  Swift,  Walpolo,' 
Evans,  and  the  rest,  they  aro  as  nothing  when  set  against 
Sir  Joshua  Reynolds's  defence  of  Vanbrugh  and  his  style.' 
For  in  England  tho  general  senso  for  architecture  seems 
to  bo  even  rarer  than  the  general  sense  for  poetry  and 
painting.  The  truth  is  that  Vanbrugh  imported  largely, 
into  architecture  what  in  all  the  plastic  arts  should  bo 
allowed  to  fructify  but  sparsely,  namely,  literary  ideas,' 
and  oven  these  literary  ideas  of  his  seem  to  lack  that 
fusion  which"  we  see  in  tho  works  of  the  great  masters.' 
Hence,  impressive  as  are  the  parts,  they  do  not  form  an 
impressive  whole.  Blenheim,  however,  was  a  source  of 
great  sorrow  to  the  kindly  dramatist.  Thouf^'h  Parliament 
had  voted  for  the  building  of  it,  no  provision  had  been; 
made  for  the  supplies.  The  queen  while'she  lived  {laid 
them,  and  then  Vanbrugh  was  left  to  the  meanness  of  .the 
duke  of  Marlborough  and  afterwards  to  the  insolence  of 
the  "wicked  woman,"  who  did  her  best  to  embitter- his 
life.  Besides  Castle  Howard  and  Blenheim,'  he  built 
many  other  country  mansions,  such  as  Grimsthorpe  and 
Duncombo  Hall  in  Yorkshire,  Eastbury  in  Dorsetshire, 
Seaton-Dclaval  in  Northumberland,  King's  Weston  near 
Bristol,  Oulton  Hal!  in  Cheshire,  &c. 

About  the  end  of  1710  Vanbrugh  married  Henrietta. 
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Maria,  daughter  of  Colonel  Yarborough  of  Haslington,  and 
four  years  afterwards,  at  the  accession  of  George  L,  he 
was  knighted.  He  afterwards  wrote  again  for  the  stage, 
and  the  unfinished  fragment  left  at  bh  aeath,  wnich  tooK 
place  on  26th  March  1726  at  his  house  in  Scotland  Yard, 
London,  shows  that  his  powers  lemaiDed  to  the  last  as 
fine  as  ever. 

In  order  to  find  and  fix  Vanbnigh's  place  among  English  con-Ic 
dramatists,  an  eiatnination  of  the  very  basis  of  the  comedy  of 
repartee  inaugurated  by  Etheredge  would  be  necessary,  and,  of 
coarse,  such  an  examination  would  be  Impossible  Here.  It  is 
chiefly  aa  a  humorist,  however,  that  he'dcmands  attention. 

Given  the  humorous  temperament — the  temperament  which 
impels  a  -nan  to  get  his  enjoyment  by  watching  the  harlequinade 
of  life,  and  contrasting  it  with  his  own  ideal  standard  of  good 
sense,  which  the  harlequinade  seems  to  him  to  mocit  and  challenge 
— given    this    temperament,    then    the   quality   o'    ita   humorous 

frowths  depends  of  course  on  the  quality  ol  the  intellectual  forces 
r  means  of  which  the  leniperamout  gains  expression.  Hence  it 
is  very  *ikely  that  in  original  endowment  of  humour,  as  distinguished 
from  wit,  Vanbrugh  was  superior  to  Congreve.  And  this  is  saying 
a  great  deal :  for,  while  Congreve's  wit  has  always  been  made  much 
of,  it  has,  since  Macaulay's  time,  been  the  fashion  among  critics 
to  do  less  than  justice  to  bis  humour, — a  humour  which,  ir  anch 
scenes  as  that  in  Love  for  Lotx  where  Sir  Sampsop  Legend  dis- 
courses upon  the  human  appetites  and  functions,  moves  beyond 
the  hun>our  of  convention  and  passes  into  natural  humour,  it  is, 
however,  in  spontaneity,  in  a  kind  of  lawless  merriment,  almost 
Aristophanic  in  its  vcrpe,  that  Vanbrugh'a  humour  seems  so  deep  and 
BO  fine,  seems  indeed  to  spring  from  a  fountain  deeper  and  finer 
and  rarer  Ihm  Congreve's.  A  comedy  of  wit,  like  every  other 
drama,  is  a  story  told  by  action  and  dialo^e,  but  to  tell  a  story 
lucidly  and  rapidly  by  means  of  repartee  a  exceedingly  difficult, 
not  but  that  it  is  easy  enough  to  produce  repartee.  Hut  in  comic 
dialogue  the  difficulty  is  to  move  rapidly  and  yet  keep  up  the 
brilliant  ball-throwing  demanded  in  this  form,  and  without  lucidity 
and  rapidity  no  drama,  whether  of  repartee  or  of  character,  can 
live.  Etheredge,  the  father  of  the  comedy  of  repartee,  tias  at  length 
had  justice  done  to  him  by  Mr  Gosse.  Not  only  could  Etheredge 
tell  a  story  by  means  of  repartee  alone  :  be  could  oroduce  a  'ableau 
too  ;  so  couM  Congreve,  and  so  also  could  Vanbrugh,  but  often — far 
too  often — Vanbrugh's  tableaa  is  reached,  not  by  fair  means,  as  in 
the  tableau  of  Congreve,  but  by  s  surrendering  of  probability,  by 
a  saorifice  of  artistic  fusion,  by  en  inartistic  mingling  of  comedy 
anl  farce,  such  as  Congroie  never  indulges  in.  Jeremy  Collier 
was.  perfectly  right  therefore  in  his  strictures  upon  the  farcical 
improbabilities  of  the  Rtlaote.  •  So  farcical  indeed  are  the  tableaux 
in  that  play  that  the  broader  portions  of  it  were  (aa  Mr  S»  inhume 
discovered)  adapted  by  Voltairo  and  acted  at  Sceaux  as  a  farce. 
Had  we  space  here  to  contrast  the  JUlapse  with  the  If^ay  of  tht 
Worlds  ve  should  very  likely  come  upon  a  distinction  between 
como'ly  and  farce  such'aa  has  neve**  yet  been  drawn.  We  should 
find  that  farce  u  not  comedy  with  a  broadened  grin — Thalia  with 
her  girdle  loose  ffnd  run  wild  —  aa  the  critica  seem  to  aasume. 
We  should  find  that  the  dilTcrence  between  the  two  is  not  one 
of  degree  at  all,  but  rather  one  of  kind,  and  that  mere  breadth 
of  fun  has  nothing  to  do  with  the  question  Ko  doubt  the  fun 
of  comedy  may  bo  as  broad  as  that  of  farce,  aa  is  showu  indeod 
by  the  celebrated  Dogljcrry  icenes  in  ifucJi  Ado  about  Nothing 
and  by  the  scene  in  Love  for  Loi*  between  Sir  Sampson  Legend 
and  his  »^<ii,  alluded  to  above  ;  but  hero,  as  in  every  other  do- 
mrtment  of  art,  all  dep^-nds  upon  the  qaality  of  the  imaginative 
Iwlief  that  the  artist  seeks  to  arrest  and  secure.  Of  comedy  the 
lir^atH  of  Iif«  is  dramntio  illuainn.  Of  farce  the  breath  of  life  ia 
]:,  '''  '    ''       '  r..id  or  genteel,  pretends  that 

I-  broad  or  genlofl,  makes  no 

'  ki,  which  it  k^cps  up  l^twoen 
ilmit  atid  the  audtaiice,  aays,  "My  acting  ii>  all  sham,  and  you 
kiio*  i*  "  Now,  while  Vanbrugh  was  apt  too  often  to  forget  this 
1'      '      '  *        '    '  '*'",■-      1 V  nr,  1   f\r  ■■,  Congreve 

M  be  ill  any 
t  I    ,         1 :    :.  >    1 ,  '  ;■  iriry  law  de- 

r^nu^^^  t)t«l  cijiii'vly  shall  Iiot  be  ntin);l<-d  with  farce,  and  yet  the 
(\'-i  IS  that  in  vital  drama  they  ciinnot  l>e  so  mingled.  The  very 
'.         '  •'  ■'    !  with  each  other,  to  much  so 

<lin,  St  we  aeo  in  the  drama  of 

'.hi*.  |.r'.Ti.il)ility  of  incidoat, 
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them.  Hence  «e  affirm  that  Jeremy  Collier's  strictorea  on  tbs 
farcical  adulterations  of  the  JUUipst  pierce  more  deeply  into  Vair^ 
brugh's  art  than  do  tbe  criticisms  of  Leieh  Hunt  and  Hazlitt. 
In  other  words,  perhaps  the  same  lack  of  fusior  which  mars  Van- 
brugh's architectural  ideas  mars  also  h-s  coraedv.  (T.  W.) 

VAN  BUKEN,  MvRTis  (1782-1862),  eighth  president  of 
the  United  States,  was  ihe  son  of  a  small  farmer,  and  was 
born  5th  December  1  782  at  Kinderhook,  Columbia,  New 
York  State,  on  the  banks  of  the  Hudson.  He  was  educated 
at  the  village  school,  and,  entering  on  the  study  of  law  at 
the  age  of  fourteen,  was  called  to  the  bar  in  1803.  Possess- 
ing in  addition  to  his  other  abilities  a  peculiai  power  of 
winning  personal  trust  and  influence,  his  rise  both  in  his 
profession  and  political  reputation  was  rapid.  In  1608  he 
was  chose"  surrogate  of  Columbia  county,  and  in  1812  a 
member  of  the  State  legislature,  from  lS15  to  1819  he 
was  attorney-general  of  the  State,  and  during  this  period 
came  to  be  recognized  as  the  ruling  spirit  of  the  new  Demo- 
cratic school  known  as  the  Albany  regency.  In  1821  he 
■was  chosen  to  the  United  States  senate  and  the  same  year 
was  elected  a  member  of  the  cont-ention  for  revising  the 
State  constitution,  in  which,  though  advocating  an  extension 
of  the  franchise,  he  opposed  universal  suffrage.  In  1 828 
he  was  appointed  governor  of  New  York  Stale.  From 
March  1829  to  April  1831  he  was  secretary  of  state  in  the 
administration  of  President  Jackson,  of  whom  he  was  the 
chief  political  adviser.  During  the  recess  ho-  was  appointed 
minister  to  England^  but,  on  the  ground  that  ho  had 
previously  shown  a  too  subnissive  attitude  towards  that 
country,  and  also  a  tendency  to  be  influenced  in  his  foreign 
predilections  by  home  politics,  the  senate  refused  to  ratify 
the  appointment.  In  the  following  year  he  was,  however, 
chosen  vice-president  of  the  United  States,  and  in  1837 
he  succeeded  Jackson  as  president.  He  entered  upon 
office  at  the  time  of  a  severe  commercial  crisis  (see  United 
States),  and,  although  the  methods  he  adopted  to  deal  with 
it  were  in  themselves  admirable,  the  financial  strain  which 
existed  during  his  term  of  oflice  weakened  for  a  time  the 
influence  of  his  party.  Besides  the  establishment  of  the 
independent  treasury  system,  Van  Buren's  name  is  associated 
with  the  pre-emption  law  giving  settlers  on  public  lands 
the  preference  in  their  purchase.  On  the  expiry  of  his 
term  of  office  he  was  again,  in  18-tO,  nominated  for  the 
presidency,  but  lost  by  a  large  majority.  In  1844  a  major- 
ity of  the  delegates  to  the  Democratic  convention  were 
pledged  to  support  him,  but  on  account  of  his  opposition 
to  the  annexation  of  Texas  they  allowed  a  motion  to  be 
introduced  making  a  two-thirds  vote  necessary  for  nomina- 
tion. This  ho  failed  to  obtain  and  his  name  was  with- 
drawn. In  1848  ho  was  nominated  by  the  anti-slavery 
section  of  his  party,  but  the  split  caused  the  defeat  of 
both  Democratic  candidates.  "The  remainder  of  his  life 
was  spent  chiefly  in  retirement  on  his  estate  at  Kinderhook. 
In  18.')3-55  ho  went  on  a  European  tour,  lie  died  at 
Kinderhook,  24th  July  1862.  His  Jivjuirii  into  the  Origin 
and  Course  of  J'olitkal  Parliet  in  M-f  United  Sl(tte$  was 
publi.thcd  by  his  sons  in  1867. 

.See  W.  Aller  Butler,  Martin  Pan  Burm.  Lairyer,  SMnman,  and 
.Van,  Now  YolK,  1862. 

VANCOUVER,  Geoboe  (c.  1758-1798).  English  navi- 
gator, was  born  about  1758.  He  entered  the  navy  at  the 
ago  of  thirteen,  and  occompanicd  Cook  in  his  second 
(1772-74)  and  third  (1776-79)  voyages  of  dihcovcry. 
\ftcr  nerving  for  sovcrnl  years  on  the  Jamaica  station, 
Vancouver  woj  appointo<i  to  command  an  expedition  to 
the  north-woat  coa.it  of  Arr.crica,  the  object  being  to  take 
■ivcr  from  Ihr  Soaniards  their  terriloiy  in  that  region, 
and  to  explore  ihi  coa^t  from  30'  S.  Int.  mnnd  to  Cook  « 
Inlnt  (or  riror  aa  it  wan  ihrn  called),  with  a  view  It  tho 
discovery  of  or  eastward  (mungo  to  tho  grc-al  lake*  in  the 
lintish  domininiih       Tl.v   itwrial   point  wnich   ho  lm<l  to 
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uccrialn  xras  whether  the  Strait  p(  Juan  do  Fuca  really 
vk-as  a  strait.  Vancouver,  acconii>aniecl  by  Lieutenant 
Broughton,  left  Falmouth  on  1st  April  1791,  and,  after 
{pending  some  weeks  at  the  Cajie,  made  for  the  coast  of 
Auitralia,  where  a  very  careful  hurvcy  of  iho  south-\vc.-.t 
coftst  was  made,  especially  of  King  George's  Sound,  the 
^ue  of  which  as  a  harbour  Vancouver  jwinted  out.  Ho 
next  mode  for  Dusky  Bay,  New  Zealand.  After  a  short 
jtay,  he  proceeded  north-east,  discovered  tho  little  island 
if  Oparo  (27*  3G'  S.  lat.  and  144"  12'  W.  long.)  by  tho 
way,  and  on  30th  December  reached  Tahiti,  where  ho  was 
igain  joined  by  Lieutenant  Bronghton,  who  meanwhile 
had  discovered'  Chatham  Island.  After  staying  about 
three  weeks  at  Tahiti  and  several  weeks  at  tho  Sandwich 
Islands,  Vancouver  on  ISth  April  1793  sighted  tho  west 
coast  of  North  .Vmcrica  (California,  then  known  a.s  New- 
Albion)  in  39'  27'  N.  lat.  Here  he  proceeded  to  examine  tho 
coast  up  to  52*  IS'  N.  lat.  with  minute  care,  surveying  all 
inlets  and  natigating  the  passage  through  Juan  do  Fuca 
irhich  sejiaratos  tho  Island  of  Vancouver  from  the  main- 
land. Most  of  Februarj-  and  March  1793  was  spent  again 
at  the  Sandwich  Islands,  with  tho  natives  of  whicli  Van- 
couver had  much  intercourse,  and  in  the  affiiirs  of  whicli 
he  took  much  interest.  In  April  he  resumed  his  explora- 
tion of  the  coast,  which  he  examined  and  surveyed  as  far 
north  as  56*  N.  lat.  Part  of  the  autumn  was  si)ent  in 
visiting  the  Spanish  settlements  in  New  California,  and 
surveying  the  coast  and  coast  region  as  far  south  as  35° 
N.  lat.  From  January  to  the  beginning  of  March  Van- 
couver's headquarters  were  again  at  the  Sandwich  Islands, 
the  cession  of  Avhich  to  Great  Britain  he  accepted,  though 
the  cession  seems  never  to  have  been  officially  ratified. 
Quitting  the  Sandwich  Islands  again  about  tho  middle  of 
March  1784,  Vancouver  made  direct  for  Cook's  Inlet  by 
Tchcrnigoff  IsLind  and  Kodiak  Island.  Cook's  Inlet  wa-s 
carefully  cxjilored  and  the  fact  established  that  it  was  not 
a  river.  The  coast  eastwards  and  southwards  was  surveyed 
as  far  as  the  limit  of  the  former  voyages.  After  spending 
some  time  about  Nootka  and  visiting  some  parts  of  the 
coast,  Vancouver  set  out  homewards  in  the  middle  of 
October  1794.  Several  points  were  examined  and  sur- 
veyed on  the  west  coast  of  America  on  tho  way  soufh- 
trards,  including  Cape  St  Lucas,  the  southern  point  of 
Lower  California.  After  touching  at  Cocos  Island  and 
making  a  somewhat  careful  examination  of  the  Galapagos 
Islands,  Vancouver  continued  his  voyage  by  way  of  Cape, 
Horn,  finally  entering  the  mouth  of  the  Shannon  on  13th 
September  1795.  He  immediately  set  about  tho  prepara- 
tion of  the  narrative  of  his  voyage,  but  died  at  Petersham 
in  Surrey,  10th  May  1793,  before  he  had  quite  completed 
lis  ta.>(k.  Under  the  care  of  his  brother  the  narrative  was 
published  in  1798  (3  vols.  4to),  with  a  folio  volumo  of 
maj'"''''^''"'  maps  and  plates. 

^'  voik  on  tlio  west  and  iiorth-wost  coast  of  Amcrk-a 

»:i  -5t  clianctcr,  antl  lias  fonncd  tho  basis  of  nil  sub- 

»c-i  His  7x-aI  led  him  to  take  an  active  share  in  all 

operations,  and  the  liard-nhips  he  thus  suffered  tended  no  doubt  to 
iliort<^n  hi*  life  lie  was  a  man  of  great  tact,  humanity,  generosity, 
*j  '  of  character. 

?lMe  III.  '>En    ISL.A.ND,   which  is   included   in   the 

tfcii.  ,.  ■  .  Kritish  Columbia,  lies  in  a  north-west  and 
south-ca.st  direction  parallel  with  the  coast.  From  Wash- 
ington Territory  (U.S.)  on  the  south  it  is  separated  by 
Juan  dc  Fuca  Strait,  which  leads  into  the  Gulf  of  Georgia 
and  Johnstone's  Strait  on  the  cast  of  the  island,  Queen 
Charlotte  Sound  entering  this  last  from  tho  north-west. 
These  channels  vary  from  5  to  80  miles  in  width.  Tho 
island  extends  from  48'  20"  to  51*  N.  lat.  and  from  123° 
to  128"  30'  W.  long.  Its  length  is  about  2.50  miles  and  its 
breadth  varies  from  10  to  70.  The  area  is  estimated  at 
/roin  12,000  to  16,000  3t|uaie  miles;  but  the  i.'sland  has 


never  been  completely  surveyed.  The  coast-line  generally 
is  precipitous.  The  west  coast  is  much  broken  by  bays 
and  fringed  with  numerous  reefs  and  islands,  which  render' 
navigation  somewhat  dangerous.  Barclay  Sound  on  tho 
south-west,  Nootka  Sound  behind  Nootka  Island  ou  the 
west,  and  Quatseenough  Sound  on  the  north-west  send 
branches  into  the  heart  of  the  island.  The  east  coast  is 
much  less  broken,  though  the  channel  separating  it  from 
tho  mainland  is  studded  with  islands.  Vancouver  generally 
is  mountainous,  with  peaks  rising  from  GOOD  to  9000  feet. 
There  are  some  level  areas  on  tho  south-east  coast,  while 
in  tho  interior  a  few  narrow  well-watered  valleys  are 
suitable  for  agriculture.  Short  streams  run  down  both 
coasts,  and  tho  island  is  dotted  with  lakes, — Buttle  and 
Dickson  in  the  centre,  Cowichan  in  tho  south,  and  Niin- 
kish  in  tho  north.  Tho  mountains,  much  broken,  run 
generally  along  tho  length  of  the  island,  tho  highest 
peaks  (estimated  at  9000  feet)  being  south-cast  of  Nootka 
Sound,  while  farther  to  tho  north  aro  Victoria  Peak  (7484 
feet)  and  Mount  Alston  (0.500  feet).  To  the  south  of 
Buttle  Lake,  Mount  Albert  Edward  rises  to  6908  feet.  The 
mountains  in  the  south  of  the  island  are  generally  lower. 

The  island  is  essentially  a  mountain  range  composed  of 
metamorphic  and  trappcan  rocks,  fringed  by  a  belt  of 
Carboniferous  limestones  and  other  sedimentary  deposits. 
Among  the  metamorphic  and  erupted  rocks  aro  gneiss  and 
killas  or  clayslate,  permeated  by  quartz  veins,  quartz  and 
hornblende  rocks,  compact  bituminous  slate,  highly  cry.s- 
talline  felspathic  traps,  and  semi-crystalline  concretionary 
limestone.  Among  the  sedimentary  rocks  are  sandstones 
and-  stratified  limestones,  fine  and  coarse  grits,  conglom- 
erates, and  fossiliferous  limestones,  shales,  &c.,  associated 
with  seams  of  coal.  The  country  is  strewn  with  erratic 
boulders  and  other  marks  of  Glacial  action.  So  far  as  is 
known  at  present  the  chief  mineral  resource  is  coal,  which 
is  worked  in  large  quantities  at  Nanaimo  on  the  east  coast, 
and  in  quality  is  reputed  the  best  on  tho  whole  Pacific 
coast.  While  limited  areas  in  the  south-east  of  the  island 
and  in  the  inland  valleys  are  well  adapted  to  agriculture 
(about  300,000  acres  in  all),  and  while  farming  is  carrie'd 
on  to  some  extent,  the  country  is  too  mountainous  ever  to 
develop  agriculture  on  any  large  scale.  The  mountains 
are,  liowcver,  covered  with  forests,  mainly  tho  Douglas 
pine,  yielding  splendid  supplies  of  timber.  These  forests, 
with  its  coal  and  its  fisheries,  may  be  regarded  as  the 
chief  resources  of  tho  island.  The  climate  of  Vancouver, 
especially  in  the  south,  is  wonderfully  mild  for  tho  latitude, 
as  mild  as  that  of  Great  Britain,  with  drier  summers. 
The  mean  temperature  of  December  at  Victoria,  in  the 
south  of  the  island,  is  about  38°  Fahr.,  while  that  of  July 
is  53°.  A  rainfall  of  35'87  inches  in  the  year  has  been 
recorded  at  Esquimault.  In  the  northern  parts  and  in  the 
west  tho  climate  gets  much  more  severe,  and  there  the 
rainfall  is  greater  than  on  the  south  and  east  coasts. 
Cereals  of  all  kinds,  all  fruits  of  the  temperate  zone,  pulse, 
and  vegetables  flourish  on  the  patches  suited  to  agricul- 
ture, while  cattle  and  sheep  can  be  easily  reared  in  .small 
numbers.  The  population  of  the  island  in  1881  was  9991, 
of  whom  5925  lived  in  the  city  of  Victoria.  In  1887  the 
population  was  estimated  at  25,000  (19,000  whites  and 
Chinese,  and  0000  Indians). 

The  capital  of  the  island  is  Victoria  ((/.v.).  Three  and  a  half 
miles  to  the  west  of  Victoria  is  tho  town  of  Ksquimault  at  tho  head 
of  I'any  liay.  There  has  been  a  British  Admiralty  station  hero  for 
many  years,  the  liarbour  having  an  avei'age  depth  of  from  6  to  8 
fathoms.  There  are  Clovernmcnt  ofTiccg,  two  churches,  a  public 
school,  and  various  other  buildinr^s.  The  Canadian  Government 
has  constructed  a  dry  dock,  450  feet  long,  26  feet  deep,  and  C)  feet 
wide  at  the  cnli-ance.  The  completion  of  the  Canadian  Pacific  Rail- 
w.iy  renders  Ks<|uiinault  of  increasing  importance.  Seventy-thrco 
miles  north  of  Victoria  and  connected  with  it  by  railway  is  tho  town 
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of  Nanaimo,  the  centre  of  .lie  coal  mining  industiy ;  the  aTera;;8 
output  of  coal  in  the  five  years  ending  1837  was  250,000  tons  (wr 
annum.  Tlie  mines  employ  about  1100  men.  There  are  a  good 
harbour  and  wharves.  The  [>opulation  in  18S7  was  estimated  at 
4000.  There  art*  smalkr  communitiet  in  the  island,  mainly  in  the 
south  corner.  Si.xty  miles  north-west  of  Nauairoo  is  Comox,  the 
thief  centre  of  the  lumber  industry.  On  the  mainland,  op]>osite 
Kanaimo,  on  a  peninsula  to  the  south  of  BurrarJ's  Inlet,  a  city 
named  Vanconver  has  recently  been  formed  (incorporated  1886)  at 
the  terminus  of  the  Canadian  Pacific  Railway. 

Jlhlory. — Vancouver  Islaud  was  diacovercd  by  Juan  de  Fuca  in 
1392.  In  1773  CapUin  Cook  roughly  surveyed  the  coast,  this  work 
being  extended  by  Captain  V.iucouvcr,  who  sun-eyed  the  Ktrait  of 
Juan  de  Fuca  and  the  Gulf  of  Georgia.  The  6rst  settlement  on  the 
islaud  was  made  by  the  Hudson's  Bay  Company  on  the  site  of  Victoria 
Til  1813.  Six  years  later  Vancouver  Islainl  was  constituted  a  colony. 
Its  union  with  British  Columbia  av.is  eflected  iX  18C6. 

VANDALS.  The  Vandals,  one  of  the  leading  Teutonic 
nations  that  overthrew  the  Roman  empire,  were  of  the  Low 
German  stock  and  closely  allied  to  the  Goths.  We  first 
hear  of  them  in  thetimaof  Pliny  and  Tacitus  as  occupy- 
ing a  district  nearly  corresponding  to  Brandenburg  and 
Pomerania.  From  thenee,  in  the  2d  century,  they  pressed 
southwards  to  the  confines  of  Bohemia,  where  they  gave 
their  name  to  the  mountains  now  called  the  Riesengebirgc. 
After  a  century  of  kostile  and  desultory  operations  against 
the  Roman  empire,  having  been  signally  defeated  by 
Aurelian  (271),  they  made  peace  with  Rome,  one  of  the 
conditions  being  that  they  should  supply  2000  fced^ali 
to  the  imperial  array.  Sixty  years  later  they  sustained  a 
great  defeat  from  the  Goths  under  their  king  Geberich, 
after  which  they  humbly  sought  and  obtained  permi.ssiou 
from  Constantine  to  settle  as  Roman  subjects  within  the 
province  of  Pannonia.  Here  they  remained  seventy  years, 
and  during  this  period  they  probably  made  some  advances 
in  civilization  and  became  Christians  of  the  Arian  type. 
In  406,  when  the  empire  under  Honorius  was  falling  into 
ruin,  they  crossed  the  Rhine  and  entered  Gaul.  Rtilicho, 
the  chief  adviser  of  Honorius,  who  was  a  man  of  Vandal 
extraction,  was  accused  by  his  enemies  of  having  invited 
them  into  the  empire,  but  this  is  probably  a  groundless 
calumny.  In  Gaul  they  fouglit  a  great  battle  with  the 
Frank.s,  in  which  they  were  defeated  with  the  loss  of  2000 
men,  and  their  king  Godigisclus  was  slain.  In  409  his 
BOn  Gunderic  led  them  across  the  Pyrenees.  They  appear 
to  have  settled  in  Spain  in  two  detachments.  One,  the 
Asdingian  Vandals,  occupied  Galicia,  the  other,  the  Sil- 
ingian,  Andalusia.  Twenty  years  of  bloody  and  puri>osc- 
less  warfare  with  the  armies  of  the  empire  and  with  their 
fellow-ljarbarian.i,  the  Goths  and  the  Suevi,  followed.  The 
Bilingian  Vandals  were  well-nigh  exterminated,  but  their 
Asdingian  brethren  (with  whom  were  now  associated  the 
remains  of  a  Turanian  people,  the  Alans,  who  had  been 
utterly  defeated  by  the  Goths)  marched  across  Si>ain  and 
took  po.sscMion  of  Andalusia. 

In  428  or  429  the  whole  nation  set  sail  for  Africa,  ujion 
an  invitation  received  by  their  king  from  Bonifaciu.s,  count 
of  Africa,  who  had  fallen  into  disgracp  witJi  the  court  of 
Ravenna.  Gunderic  was  now  dead  an(i  supremo  |>ower 
was  in  the  hands  of  his  bastard  brother,  who  is  generally 
known  in  history  as  Genseric,  though  the  more  correct  form 
of  hi»  name  is  Gaiscric.  This  man,  short  of  staturo  and 
with  limping  gait,  but  with  a  great  natural  capacity  for 
war  and  dominion,  recklcu  of  human  life  and  unrestrained 
by  coMicienco  or  pity,  was  for  fifty  years  the  hero  of  the 
Vandal  race  and  the  terror  of  Conilantinoplo  and  Rome. 
In  the  month  of  May  428  (T)  ho  a.«.scmt>lcd  all  his  people 
on  the  shore  of  Andalusia,  and  niiinliiring  the  males  among 
tbem  from  the  grayV-^-'d  ■'■■'•■i  to  thp  newborn  infant 
found  lliem  to  ntnonni  •  ouls.     The  pauago  was 

efTrrtPil  in  tho  shijn  of   1 -,  who.  however,  »oon  ro- 

liini  lit:  to  hi»  old  iiyalty,  besought  his  new  allies  to  depart 
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turned  against  them,  too  late,  however,  to  repair  the  mis- 
chief which  he  had  cau.sed.  Notwithstanding  bis  opposi- 
tion the  progress  of  the  Vandals  was  rapid,  and  by  May 
430  only  three  cities  of  Ron\an  Africa — Carthage,  Hippo, 
and  Cirta — remained  untaken.  The  long  siege  of  HipiK> 
(May  430  to  July  431),  memorable  for  the  last  illness  and 
death  of  St  Augustine,  which  occurred  during  its  progress, 
ended  unsuccessfully  for  the  Vandals.  At  length  (30th 
January  435)  peace  was  made  between  the  emperor  Valen- 
tinian  III.  and  Genseric.  The  emi)eror  was  to  retain  Carth- 
age and  the  small  but  rich  proconsular  province  in  which 
it  was  situated,  while  HipiJO  and  the  other  six  provinces 
of  Africa  were  abandoned  to  the  Vandal.  Genseric  ol>- 
served  this  treaty  no  longer  than  suited  his  purpose.  On 
the  19th  of  October  439,  without  any  declaration  of  war, 
he  suddenly  attacked  Carthage  and  took  it.  The  Vandal 
occui)ation  of  this  great  city,  the  third  among  the  citie* 
of  the  Roman  emjiire,  lasted  for  ninety-four  years.  Gen- 
seric seems  to  have  counted  the  years  of  his  sovereignty 
from  the  date  of  its  capture.  Though  most  of  the  rcii'.ain- 
ing  years  of  Genseric's  life  were  jKissed  in  war,  plunder 
rather  than  territorial,  conquest  seems  to  have  been  the 
object  of  his  expeditions.  He  made,  in  fact,  of  Cartilage 
a  pirate's  stronghold,  from  whence  he  issued  forth,  like 
the  Barbary  pirates  of  a  later  day,  to  attack,  as  ho  himself 
said,  "  the  dwellings  of  the  men  with  whom  God  is  antiry," 
leaving  tho  question  who  those  men  might  be  to  the 
decision  of  the  elements.  Almost  alone  among  the  Teutonic 
invaders  of  the  empire  he  set  himself  to  form  a  powerful 
fleet,  and  was  probably  for  thirty  years  the  leading  mari- 
time iKiwcr  in  tho  Mediterranean.  Genseric's  celebrated 
ex|>edition  against  Rome  (455),  undertaken  in  resiKutse  to 
the  call  of  Eudoxia,  widow  of  Valentinian,  was  only  tho 
greatest  of  his  marauding  exploits.  Ho  took  tho  city 
without  difficulty,  and  for  fourteen  days,  in  a  calm  and 
business-like  manner,  emptied  it  of  all  its  movable  wealth. 
Tho  sacred  vessels  of  the  Jewish  temple,  brought  to  Rome 
by  Titus,  are  said  to  have  been  among  tho  spoils  carried  to 
Carthago  by  the  conqueror.  Eudoxia  and  her  two  daughters 
were  also  carried  into  captivity.  One  of  the  princesses, 
Eudocia,  was  married  to  Huneric,  eldest  son  of  Genseric  ; 
her  mother  and  sister,  after  long  and  tedious  negotiations, 
were  sent  to  Constantinople. 

There  docs  not  seem  to  bo  in  tho  story  of  the  capture 
of  Rome  by  the  Vandals  any  justification  for  the  cliarge 
of  wilful  and  objectless  destruction  of  public  buihlin;:* 
which  is  implied  in  the  word  "  vandalism."  It  is  prtd.il.Io 
that  this  cliarge  grew  out  of  the  fierce  persecution  which 
was  carried  on  by  Genseric  and  his  son  against  the  Catholic 
Christians,  and  which  is  tlio  darkest  slain  on  their  charac- 
ters. This  jiersccution  is  dcscril)«d  with  great  vividneis, 
and  no  doubt  with  some  exaggeration,  by  tho  nearly  con- 
temporary Victor  Vitcnsis.  Churches  wore  burned  ;  bishops 
and  |iricst.i  were  forced  by  cruel  and  revolting  torluroa  to 
reveal  the  hiding-places  of  tho  sacred  vessels;  the  rich 
provincials  who  were  employed  about  tho  court,  and  who 
still  adhered  to  the  Catholic  faith,  were  racked  and  bealeu, 
and  put  to  death.  The  bi.shops  wore  almost  univorsnlljr 
lutnishcd,  and  tho  congregation*  were  forbidden  to  elfft 
their  succes-sore,  so  thot  llio  greater  part  of  tho  churchoa 
nf  Africa  remained  "widowed"  for  ft  whole  generation. 
In  47.^,  nl  tho  very  clo.se  of  Genseric's  life,  by  a  treaty 
concluded  with  tho  Eo-ttern  cniportjr,  tho  bisboiw  were 
permitted  to  return.  There  was  then  a  short  lull  in  the 
|iersocution  ;  but  on  tho  death  of  Genseric  (477)  and  the 
arrivssion  of  Hunoric  (o  bitter  Arian,  made  more  rancormis. 
by  tho  orthodoxy  of  his  wife  Eudoria)  it  briiko  out  ag.'vin 
with  greater  vii.l. nf  i' m  ever,  tho  ferocity  of  Huneric 
Ix-ing  more  tlv  ;  pid  and  brutal  than  tho  calca- 
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Oi  ihe  death  of  Uunoru-  ■tt'4)  ho  was  succeeded  by  his 
cousin  Uunthaniund,  Gcnseric  having  established  seniority 
unong  his  own  desoendants  as  the  law  of  succession  to  his 
throne.  Gunthamund  (4S4-496)  and  his  brother  Throsa- 
mund  (49G-523),  though  Arians,  abated  some  of  the  rigour 
of  the  persecution,  and  maictaincd  the  external  credit  of  the 
monarchy.  Internally,  however,  itnas  rapidlydeclining,  the 
once  chaste  and  hardy  Vandals  being  demoralized  by  the 
fervid  climate  of  Africa  and  the  sinful  delifhts  of  their 
nev  capital,  and  falling  ever  lower  into  sloth,  effeminacy, 
uid  vice.  On  the  death  of  Thrasamund,  Hilderic  (52.3- 
53 1\  the  son  of  Huneric  ond  Eudocia,  at  length  succeeded 
to  the  throne.  He  adhered  to  the  creed  of  his  mother 
lather  than  to  that  of  his  lather ;  and,  in  spito  of  a  solemn 
oath  sworn  to  his  predecessor  that  ho  would  not  restore 
the  Catholic  churches  to  their  owners,  ho  at  once  pro- 
ceeded to  do  so  and  to  recall  the  bishops.  Hilderic, 
elderly,  Catholic,  and  timid,  was  very  unpopular  with  his 
subjects,  and  after  a  reign  cf  eight  years  he  was  thrust 
into  jirison  by  his  warlike  cousin  Gelimcr  (.531-534). 

The  wrongs  of  Hilderic,  a  Catholic,  and  with  tlie  blood 
of  Theodosius  in  his  veins,  afforded  to  Jastinian  a  long- 
coveted  pretext  for  overthrowing  the  Vandal  dominion, 
the  latent  weakness  of  which  was  probably  known  to  the 
statesmen  of  Constantinople.  A  great  expedition  under 
the  command  of  Belisarius  (in  whose  train  was  the  his- 
torian Procopius)  sailed  from  the  Bosphorus  in  June  53.3, 
and  after  touching  at  Catana  in  Sicily  finally  reached 
Africa  in  the  beginning  of  September.  Gelimer,  who  was 
strangely  ignorant  of  the  plans  ot  Justinian,  had  sent  his 
brother  Tzazo  with  some  of  his  best  troops  to  quell  a  re- 
bellion in  Sardinia  (that  island  as  well  as  the  Balearic 
Isles  forming  part  of  the  Vandal  dominions),  and  the  land- 
ing of  Belisarius  was  entirely  unopposed.  He  marched 
rapidly  towards  Carthage  and  en  the  13th  of  September 
was  confronted  by  Gelimer  at  Ad  Decimum,  10  miles  from 
Carthage.  The  battle  did  not  reflect  any  great  credit 
either  on  Byzantine  or  Vandal  generalship.  It  was  in  fact 
a  series  of  blunders  on  both  sides,  but  Belisarius  made  the 
fewest  and  victory  remained  with  him.  On  the  Hth 
of  September  533  the  imperial  general  entered  Carthace 
and  ate  the  feast  prej  ared  in  Gelimer's  palace  for  its  lord, 
Belisarius,  however,  was  too  late  to  save  the  life  of  Hilderic, 
who  had  been  slain  by  his  rival's  orders  as  soon  as  the 
news  came  of  the  landing  of  the  imperial  army.  Still 
Gelimer  with  ir.any  of  the  Vandal  warriors  was  at  liberty. 
On  the  return  of  Tzazo  from  Sardinia  a  force  was  collected 
considerably  larger  than  the  imperial  army,  and  Gelimer 
met  Belisarius  in  tattle  at  a  place  about  twenty  miles  from 
Carthage,  called  Tricamarum  'December  533).  This  battle 
was  far  more  stubbornly  conte-sted  than  that  of  Ad  Deci- 
mnm,  but  it  ended  in  the  utter  rcut  of  the  Vandals  and 
the  flight  of  Gelimer.  He  took  refuge  in  a  mount<ain 
fortress  called  Pappua  on  the  XUmidian  frontier,  and  there, 
after  cndur  ig  great  hardships  in  the  squalid  dwellinj^ 
of  the  Mco  3,  surrendered  to  his  pursuers  in  March  534. 
The  well-known  stories  of  his  laughter  when  he  was  in- 
troduced to  Beli.'^arius,  and  his  chant,  "Vanitat  vanitatum," 
when  he  walked  before  the  triumphal  car  of  his  conqueror 
through  the  streets  of  Constantinople,  probably  point  to  an 
intellect  disordered  by  his  reverses 'and  hardshius.  The 
Vandals  -who  were  carried  captive  to  Constantinople  were 
enlisted  in  five  squadrons  of  cavalry  and  sent  to  serve 
against  the  Parthians  under  the  title  "  Justiniani  Vandali." 
Four  hundred  escaped  to  Africa  and  took  part  in  a  mutiny 
of  the  imperial  trcoj.s  which  wao  with  difficulty  quelled 
by  Belisarius  (536;.  After  this  the  Vandals  disappear 
from  history.  The  overthrow  ot  their  kingdom  undoubtedly 
■^ndered  easier  the  spread  of  Saracen  con<iuest  along  the 
iorthem  ihorc  of  Africa,  -jj  ;h3  tol''i»'in<T  c^nV.-.— ;.     \n  this 


as  in  many  other  fields  Justinian  sowed  that  Mohammed 
might  reap. 

Aiilhoritiri. — Procopius,  i>e  Hello  i'tnidalieo,  n  Arst-iato  authority 
fofouiomiioiary  events,  must  bo  tscil  with  •aution  for  thoso  which 
liai.rciied  two  or  throi-  sciieritions  b.-foio  him.  Consu/t  cspocialiv 
i.  5  for  tho  land  srttlrmciit  of  Ccnsciic,  lu'l  also  Victor  Vitciisis 
and  Fossidius ( I  iV'i  Aiigusiini)  for  tlif  poisocutiou  of  tlio  Catholics. 
The  chioiiiclcis  Idatius,  Piospor,  Victor  'J  uniuinciisis  supply  some 
f.icts.  The  Chronicon  of  Isidore  ad  Is  little  to  our  knowledge  and 
is  absurdly  wrong  in  its  clii-onoIo!.'y.  Of  modern  tieitisi-s  that  of 
Paponcordt  (OcscA.  d.  Vandal.  Ue'irsdtaft  in  A/rika)  is  tli»  most 
complete.  Consult  also  Dahu  [Kouine  der  Gcrmancn,  part  I.), 
Gibbon  (cha)>s.  xx.^iii.  ind  xlL), 'inl  Hodgkin  {/(n?i/  a>(d  her  In- 
vaders, vols.  ii.  and  iii. ).  (i.  h  \ 

A\4N  DER  HELST.  Sec  Helst. 
VANDEVELDE,  Adri.^n  (1630-1672),  animal  and  land- 
scape painter,  a  brother  of  William  Vandevelde  (see  below), 
the  marine  painter,  was  born  at  Amsterdam  in  1G39.  He 
was  trained  in  the  studio  of  Jan  Wynants,  the  landscape 
painter,  where  he  made  the  acquaintance  of  Philip  'Wouwer- 
nian,  who  is  believed  to  have  aided  him  in  his  studies  of 
animals,  and  to' have  exercised  i  powerful  and  beneficial 
influence  upon  his  art.  Having  made  exceptiona.ly  rapid 
jirogress,  he  was  soon  employed  by  his  master  to  introduce 
figures  into  his  landscape  compositions,  and  ho  lendeied  a 
similar  service  to  Hobbema,  Ruysdael,  Verboom,  and 
other  contemporary  artists.  His  favourite  subjects  are 
scenes  of  open  pasture  land,  with  sheep,  cattle,  and  coats, 
which  he  executed  with  admirable  dexterity,  with  much 
j)recision  of  touch  and  truth  of  draughtsmanship,  and  with 
clear  silvery  colouring.  He  painted  a  few  small  but  ex- 
cellent winter  scenes  with  skaters,  and  several  religious 
subjects,  such  as  the  Descent  from  the  Cross,  for  the 
Roman  Catholic  church  in  Amsterdam.  In  addition  to  his 
paintings,  of  which  nearly  two  hundred  have  been  cata- 
logued, he  executed  about  twenty  etchings,  sevei'al  of 
which  appear  from  their  dates  to  have  been  done  in  his 
fou  ^eenth  year.  They  are  simple  but  pleasing  in  tonality. 
anu  are  distintjuished  by  great  directness  of  method,  and 
by  delicacy  and  certainty  of  touch.  Adrian  Vandeveldo 
died  at  An-iterdam  in  January  1672. 

VAXDLVELDE,  Willum  (1633-1707),  the  younger, 
marine  painter,  a  son  of  William  Vandevelde,  the  elder, 
also  a  painter  of  sea-pieces,  was  born  at  Amsterdam  in 
1633.  He  was  instructed  by  his  father,  and  afterwards 
by  iSimon  de  Vljeger,  a  marine  painter  of  repute  f.t  the 
time,  and  had  achieved  great  celebrity  by  his  art  before 
he  came  to  London.  In  1674  he  was  engaged  by  Charles 
II.,  at  a  salary  of  £100,  to  aid  his  father  in  "taking  and 
making  draughts  of  sea-fights,"  his  part  of  the  work  being 
to  reproduce  in  colour  the  elrawings  of  the  elder  Vandevelde. 
He  was  also  patronizeo'  by  the  duke  of  Vork  and  by 
various  members  of  the  nobilit} .  He  died  in  London  on 
6th  April  1707. 

It  seeiMS  probable  that  most  of  ^  andevclde's  finest  works  wero 
executed  before  his  residence  in  England,  for  they  represent  views 
oil' the '.oast  of  Holland,  with  Dutch  shipping.  His  best  produc- 
tions  are  delicate,  spirited,  and  finished  in  handling,  and  con-ect 
in  the  drawing  of  the  vebsels  and  their  rigging.  The  'lunierous 
figures  are  tellingly  introduced,  ind  the  artist  is  successful  in  his 
renderings  of  sea,  whether  in  calm  or  stonu.  His  later  productions 
are  less  carefully  finished,  and  less  pure  and  transparent  in  colour. 
Vandevelde  was  a  most  prolific  artist :  ia  addition  to  his  paintings, 
of  which  Smith  catalogues  apout  three  hundred  and  thirty,  ho 
executed  an  immense  number  of  drawii.gs.  sketches,  ai.d  studies, 
which  are  prized  by  collectors. 

VAN  DIE>rEN'S  LAND.     See  Tasmania. 

VAN  DYCK,  Sir  Anthony  (1599-1641),  painter,  was 
born  in  Antwerp  on  22d  March  1599.  Though  the  name 
of  Van  Dyck  is  freouently  met  with  in  the  list  of  Antwerp 
painters,  Anthony's  pcditrree  cannot  be  traced  beyond  his 
t'rand])arents,  who  wc-e  silk  mercers  of  some  Btandintr. 
He  was  the  seventh  of  twelve  children  of  Francis  Van 
Dyck,  an  Antwerp  tradesman  in  good  circumstances,  and 
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not,  as  has  been  asserted,  a  painter  on  glass  at  Bois-le-Duc. 
His  mother,  Maria  Cupers,  who  died  when  he  was  scarcely 
tight  years  of  age,  seems  to  have  attained  a  certain  degree 
of  excellence  in  art  needlework.  Of  the  boy's  early  educa- 
tion nothing  is  known.  He  was  little  over  ten  when  he 
was  apprenticed  to  Henry  Van  Balen,  the  painter  of  many 
delicate  litt%  pictures,  also  an  occasional  collaborator  of 
Itubens,  and  the  master  of  Snyders.  From  a  document 
discovered  some  twenty  years  ago  in  the  state  paper  office 
at  Brussels,  relating  to  a  lawsuit  between  a  picture  dealer 
and  ai)  Antwerp  churchman,  which  arose  out  of  the  sale, 
in  16G0,  of  a  series  of  Aj^stles'  heads  ascribed  to  Van 
Dyck,  it  appears  that,  as  far  back  as  1615,  Van  Dyck  had 
worked  independently,  with  pupils  of  his  own,  and  that 
liis  pictures  were  greatly  valued  by  artists  and  amateurs.' 
Before  ho  was  nineteen  (Februarj'  1618.)  Van  Dyck  became 
a  full  member  of  the  Antwerp  guild  of  painters ;  and 
some  idea  of  his  ability  at  the  time  may  be  gained  from 
the  exccilcnt  portraits  of  an  old  lady  and  gentleman, 
ascribed  till  quite  recently  to  Rubens,  in  the  Dresden  gallery 
(Nos.  854  and  855).  Dated  161S,  they  were  originally 
entered  as  works  of  Van  Dyck,  and,  as  Prof.  Woermann 
observes,  arc  undoubtedly  the  same  as  those  spoken  of  by 
Mols  in  his  M.S.  annotations  on  Walpolo's  Anecdotes,  now 
in  the  library  at  Brussels.  But  the  same  admiration 
cinnot  be  accorded  to  the  larliejt  religious  comj  ositiou 
known  to  have  l)een  painted  .by  him — Clirist  Falling  under 
the  Cross,  in  St  Paul's  at  Antwerp.  This  picture,  of  some 
ten  life-size  figures,  still  preserved  in  the  place  for  which 
it  was  originally  destined,  distinctly  proves  that  from  the 
outset  of  his  career  Van  Dyck's  power  of  conception  was 
vastly  inferior  to  his  refined  taste  as  a  portrait  painter. 
At  first  sight  it  would  seem  also  that  with  him,  as  with 
most  other  Flemish  painters  of  the  period,  every  concep- 
tion, whetlior  sacred  or  profane,  needed  to  be  cast  in  the 
mould  of  Rubens.  It  would  be  too  much,  however,  to 
a-s-sert  that  Van  Dyck  at  this  time  stood  -under  the  guid- 
ance of  that  master  ;  their  a.ssociation  indeed  does  not 
seem  to  have  begun  until  1619,  and  Bellori  (1672),  who 
L'ot  his  information  from  Sir  Kcnelra  Digby,  Van  Dyck's 
iK)5om  friend,  tells  us  that  he  was  first  employed  in  making 
ilrawings  (probably  also  chiaro.scuros)  for  the  use  of  the 
irrcat  master's  engraverii,  and  that  among  works  of  the 
kind  one  of  the  first  was  the  Battle  of  the  Amazons  (1619). 
In  1620  we  know  that  Van  Dyck  was  working  with 
llubens,  for  on  20th  March,  in  making  arr.\ngemcnt3  with 
the  Antwerp  Jcsuitfi  for  the  decoration  of  their  cjiurch, 
tiie  great  master  is  allowed  to  avail  himself  of  his  pupil's 
nssistancc,  and  obtains  for  him  the  promise  of  a  picture. 
This  proof  of  Van  Dyck's  personal  reputation  is  fully  con- 
firmed (17th  July)  by  a  Ciirrc.spondent  of  the  carl  of 
.\rundel,  who  speaks  of  Van  Dyck  c-s  a  young  man  of  one 
nii'l  twenty  whose  works  arc  scarcely  less  esteemed  than 
III!  c  of  his  master,  and  adds  that,  his  relations  being 

1 ;ilc  of  con.sidcrablo  wealth,  ho  rould  hardly  be  expected 

to  leave  his  home.  Van  Dyck  w a.s,  however,  tlms  per.iuaded, 
for  on  28th  Novcml>cr  Sir  Toby  Mathew  mentions  the 
nrtisl's  ilijiarturc  to  Sir  Dudley  Carleton,  adding  that  he 
is  in  TTcipt  of  an  annual  pfnsinn  of  XI 00  from  the  king. 
There  is  evidence  of  Van  Dyck'n  presence  h\  London  till 
the  cnil  of  February  1621.  Ho  is  first  mentioned  in  the 
"  '  ■  '  of  the  Exchequer  on  the  17th  of  that  month 
a  rrwnrd  of  XlOO  "for  siH-ciol  service  by  him 
I  •  ■i>'i  for  Hiis  Mnjc.sty,"  nnd  on  the  28th,  "Antonio 
^  '  ■.  I  >yi;k,  gent.,  Jfin  Mnirttirt  teniiut,  is  nllowid  to  travnilc 

^  II.'  ■  •'■     '      ' •   vncid  hill  Ma""  have  in  that 

Uhnl                                         the   E.  of  Arundell."      What 
V...    I  ;     ..   .    1.. \,.,r 1,;. 


numerous  paintings  still  preserved  in  English  houses  one 
only  is  admitted  as  belonging  to  the  period  of  this  fir»t 
visit,  a  full-length  [lortrait  of  James  I.  in  the  royal  collec- 
tion. That  he  was  at  the  time  a  portrait  painter  of  the 
rarest  merit  maj-  easily  be  seen  from  his  own  likeness  of 
himself  when  still  quite  young  and  beardless,  in  the 
National  Gallery  (London),  in  the  Pinakothek  at  Munich, 
and  in  the  private  collections  of  the  duke  of  Grafton  and 
Sir  Richard  Wallace.  In  this  last  admirable  .specimen  the 
young  painter  has  represented  himself  in  the  character  of 
Paris.  Early  paintings  by  Van  Dyck  are  certainly  not 
scarce  in  British  galleries ;  and  at  Dulwich  there  is  his 
adnrrable  Samson  and  Delilah,  wrongly  ascribed  ^  to 
Rubens. 

Van  Dyck  is  supposed  to  have  profited  by  his  leave  of 
absence  to  visit  Paris  and  The  Hague ;  but  it  is  much 
more  probable  tliat  the  eight  months  were  spent  in  Ant- 
werp, where  Rubens  was  greatly  in  need  of  his  assistance 
for  the  church  of  the  Jesuits.  After  this  Van  Dyck  most 
probably  returned  to  London  and  remained  there  till  the 
end  of  1622,  when  his  father  died.  The  precise  date  of 
his  departure  for  Italy — perhaps  at  the  beginning  and  cer- 
tainly in  the  course  of  1623 — has  not  been  ascertained. 
But  he  is  known  to  have  left  with  Rubens  a  considerable 
number  of  paintings,  most  of  which  have  been  identified 
in  JIadrid,  Berlin,  Dresden,  ic.,  and  show  that  study,  as 
well  as  advice,  had  long  since  made  the  painter  acquainted, 
through  Rubens,  with  those  principles  of  picturesque  ex- 
pression which  ho  was  now  about  to  see  exeniplilicd  so 
splendidly  in  the  works  of  the  Venetian  and  Genoese 
schools.  His  previous  acquaintance  with  many  excellent 
examples  of  Titian,  Tintoretto,  and  others  in  Uubens's  own 
collection  can  alone  account  for  the  remarkably  glowin;^ 
tints  of  Van  Dyck's  earliest  paintings.  In  fact,  such 
works  a.s  the  Martyrdom  of  St  Peter  (Brussels),  the  Crow:;- 
ing  with  Thorns  (Berlin),  the  Betrayal  of  Christ  (Madrid 
and  Lord  Mcthuen),St  Martin  Dividing  his  Cloak  (Windsor 
Ca.stle), — a  magnificent  production,  generally  a.scribed  to 
Rubens,  but  easily  identified  through  Van  Dyck's  admir- 
able .sketch  at  Dorchester  Hou.se,  —  incontcstably  prove 
tliat.  in  point  of  colouring,  Venice  at  this  moment  stood 
higher  in  his  predilection  than  Antwerp. 

It  is  unnecessary  to  dwell  on  a  nimiber  of  tales  con- 
nected with  Van  Dyck's  early  life,  all  of  which  have  on 
closer  examination  proved  to  be  apocrj'plml;  but  one  story 
has  been  too  frequently  told  to  bo  altogether  ignored. 
At  the  very  outset  of  his  Italian  journey  the  iuflammaiilo 
youth  was  cai)livated  by  the  beauty  of  a  country  girl,  and 
for  the  lox-c  of  her  [laintcd  the  altar-piece  still  to  bo  sc. 
in  the  church  at  Savcuthem  near  Brussils,  in  which  lio 
himself  is  supposed  to  be  represented  on  a  grey  horse, 
given  by  Rubens  to  his  pupil.  It  is  now  known,  however, 
tlint  the  picture  was  commissioned  by  a  gcn'leman  living 
at  SavcMthcm  (to  the  chnrMis  of  whose  daugh  -r  Van  Dyck 
in  reality  seems  not  to  have  been  altogetlu  iiLscnsiblc), 
nnd  a  clo.ser  study  makes  it  almost  certain  that  it  wa.s 
executed  after,  not  l)cforc,  his  Italian  journey.  On  o  re- 
duced scale,  nnd  with  the  omission  of  two  or  three  fipir 
the  St  Martin  at  Savcnthcm  is  a  reproduction  of  the  i>ictnr>^ 
at  Windsor  Castle. 

No  nia.stcr  from  Iwyond  the  Alps  ever  took  up  a  liighc. 
|>ositlon  than  Van  Dyck  among  the  most  cclebratoil  r.  i.rc 
ccnlftlivcs  of  Italian  art.  Study,  as  a  matter  of  • 
had  l>ccn  one  of  his  ])rincipal  pbjcct.s.  No  doubt  ■ 
entertained  as  to  the  prc.-it  influence  exerted  by  the  works 
of  Titian  and  Paul  Veronese  in  the  development  of  hin 
gcniiii ;  still  the  individunlity  of  the  painter  rcniniiis  a 
-'rlking  feature  of  what  moy  bo  termed  his  Itiylian  wnikp, 
.  rinlly  portraits.  Their  pcculior  character  seems  to 
..  .„-inolc  "iiii  niiiro  in  the  stalclincM  of  iho  personages 
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le  icM  fortunate  cnoiigli  to  have  as  sitters  tban  in  any 
desire  to  follow  individual  predilection  or  prevailing 
fashion  As  in  later  years  Van  Dyck  gives  us  a  striking 
picture  of  the  higher  classes  in  England,  so  at  this  stage 
he  makes  us  acquainted  with  Italian  Iwauty  and  stylo ; 
»nd  at  no  other  period  is  his  talent  more  advantngoously 
shown  than  in  some  of  the  glorious  portraits  he  painted 
at  Rome,  at  Florence,  and  above  all  at  Genoa.  At  Komo 
he  resided  with  Cardinal  Guido  Bcntivoglio,  who  had  been 
p«pal  nuncio  in  Flanders  from  1607  to  1617.  For  this 
patron  were  painted  several  works  of  very  great  import- 
ance, the  most  renowned  being  the  prelate's  o^vn  portrait, 
now  in  the  Pitti  Palacb  at  Florence.  Another  work  was 
a  Crucifixion,  representing  Christ  dying  on  the  cross  with 
uplifted  eyes.  Most  probably  the  picture  spoken  of  by 
BcUori  ought  to  be  identified  with  the  admirable  edition 
now  in  the  gallery  at  Naples,  catalogued  as  "  Scuola  di 
Van  Dyck,"  unsurpassed  by  any  of  those  at  Antwerp, 
Paris,  Vienna,  Rome,  or  elsewhere.  Besides  these  he 
tainted  religious  subjects  and  portraits,  several  of  which 
are  reckoned  among  his  finest  examples,  such  as  the  portrait 
of  Francis  Duquesnoy,  the  famous  sculptor,  belonging  to 
the  king  of  the  Belgians,  and  those  of  Sir  Robert  Shirley 
and  his  wife,  in  Persian  attire,  now  at  Petworth. 

BcUori  tells  us  of  Van  Dyck's  prepossessing  appearance, 
of  hb  elegance  and  distinction,  altogether  so  different  from 
the  habits  of  his  compatriots  in  Rome,  who  formed  a  jovial 
"gang," as  they  termed  their  association.  Van  Dyck  seems 
to  have  kept  out  of  their  way,  and  incurred  in  consequence 
such  annoyance  as  made  hb  stay  in  Rome  much  shorter 
than  it  would  otherwise  have  been.  In  the  company  of 
Lady  Arundel,  who  tried  to  persuade  him  to  return  to 
England,  he  travelled  to  Turin,  and  perhaps  produced 
some  of  the  paintings  now  in  the  royal  gallery  there,  such 
as  the  spirited  portrait  of  Thomas  of  Savoy  on  his  splendid 
black  charger.  But  he  was  eager  to  reach  Genoa,  where 
Rubens  had  worked  with  great  success  some  twenty  years 
before,  and  where  his  Antwerp  friends,  Luke  and  Cornclis 
de  Wael,  for  many  years  resident  in  Italy,  now  were.  Van 
Dyck  remained  their  guest  for  several  months,  and  their 
portraits,  now  in  the  Pinacoteca  Capitolina  at  Rome  (en- 
graved by  W.  Hollar  from  the  monochrome  at  Cassel),  may 
be  supposed  to  have  been  one  of  his  first  Genoese  pro- 
ductions. Though  several  of  the  palaces  of  the  "supeili  " 
city  no  longer  retain  their  treasures,  and  among  the  spici- 
mens  of  Van  Dyck's  genius  still  left  too  many  have  been 
greatly  injured  by  cleaning  and  retouching,  Genoa  can  still 
boast  of  a  good  number  of  his  most  attractive  productions, 
portraits  of  the  beautiful  ladies  and  haughty  cavaliers  of 
the  noble  houses  of  Doria,  Brignole  Sale,  Pallavicini,  Balbi, 
Cattaneo,  Spinola,  Lommelini,  and  Grimaldi.  It  would 
scarcely  be  possible  to  speak  too  highly  of  such  works  as 
the  portrait  of  the  lady  in  white  satin  and  the  Durazzo 
children  at  the  Durazzo  Palace,  the  Balbi  children  at 
Panshanger,  the  Marchesa  Balbi  at  Dorchester  House,  the 
equally  beautiful  portraits  of  the  Lommelini  and  of  the 
knight  in  black  armour,  buff  jacket;  and  boots  in  the 
national  gallery  at  Edinburgh,  or  the  Marchesa  Brignole 
Sala  at  Warwick  Castle.  Van  Dyck's  "  Genoese  manner  " 
is  a  current  expression,  and  indeed  his  Genoese  portraits 
are  remarkable  for  their  richness  of  tonality  and  what 
might  be  called  royal  splendour,  perhaps  never  before  at- 
tained in  works  of  the  kind.  This  we  may  suppose  to 
have  had  its  origin,  not  only  in  his  recent  study  of  Titian 
(Van  Dyck  having,  it  is  said,  first  spent  some  time  at 
Venice),  but  also  in  decorative  necessities, — the  size  of  the 
palatial  galleries  and  the  rich  hues  of  the  Genoese  velvets, 
on  which  these  portraits  were  to  find  their  place,  obliging 
the  painter  to  find  a  most  uncommon  strength  of  contrast. 
It  m^L'.t  also  be  acknowledged  that  the  beauty  and  distinc- 


tion of  Van  Dyck's  models  aro  greatly  enhanced  by  a 
splendour  of  costume  entirely  different  from  the  dulness 
then  prevalent  almost  everywhere  else.  In  Italy,  more- 
over, ho  found  the  reality  of  those  gorgeous  backgrounds, 
— llo«-ing  draperies,  beautiful  gardens,  ornamental  inllars, 
marble  terraces  and  balustrades, — which  elsewhere'  must 
be  regarded  as  fictions  merely.  Here,  finally,  he  was  for 
the  first  time  called  upon  to  paint  some  of  his  grandest 
equestrian  portraits,  and  the  often-recurring  grey  steed 
with  flowing  mane  (an  adioirablo  study  of  which  belongs 
to  Lord  Brownlow)  was  first  employed  for  the-  portrait  of 
Antonio  Giulio  Brignole  (still  at  Genoa)  and  for  another 
picture  which  wo  may  suppose  to  represent  the  same  per- 
sonage at  Stafford  llouse.  As  with  Rubens,  Titian  seems 
to  have  been  paramount  in  Van  Dyck's  regard.  Copies 
in  great  number  we  know  he  possessed  of  the  master's 
best  works,  and  several  little  sketches  in  the  British 
Museum  bear  proof  of  his  devout  study  of  the  great 
Venetian.  Some  of  Van  Dyck's  earlier  paintings,  religious 
and  mythological, — ^the  Tribute  Money  (Brignole  Palace), 
Holy  Family  (Turin),  Virgin  and  Saints  (Louvre),  Virgin 
(Grosvenor  House),  Martyrdom  of  St  Lawrence  (S.  Maria 
deir  Orto,  Venice),  Bacchanal  (Lord  Belpcr),  engraved  at 
Genoa  as  early  as  1628,  St  Sebastian  (Edinburgh), — are 
certainly  Titianesquo  in  the  extreme.  Still  the  master's 
individuality  is  not  obliterated,  and  the  gallery  at  Parma 
has  a  Virgin  with  the  Infant  Asleep  which  may  be  termed 
a  marvel  of  realistic  simplicity. 

Van  Dyck  is  said  to  have  .sailed  from  Genoa  to  Palermo 
and  there  to  have  painted  several  persons  of  rank,  includ- 
ing the  viceroy,  Emmanuel  Philibert  of  Savoy.  While 
in  Sicily  he  became  acquainted  with  the  painter  Sofonisba 
Anguisciola  (or  Angussola),  who  was  then  over  ninety 
years  of  age  and  blind  ;  and  he  was  wont  to  say  he  had 
received  more  valuable  information  from  a  blind  woman 
than  from  many  a  seeing  man.  I7o  important  svorks  vi 
Van  Dyck  are  now  to  be  found  in  Sicily.  Bellori  tells 
us  that  a  plague  broke  out  and  compelled  him  to  leave 
abrui)tly,  taking  with  him  an  unfinished  picture  of  St 
Rosalia,  destined  for  a  confraternity  of  that  name,  and 
which  was  completed  in  Genoa.  The  composition  was 
repeated  in  Antwerp  for  the  Bachelors'  Brotherhood,  a 
picture  now  in  Vienna.  Van  Dyck  most  probably  re- 
mained in  Genoa  till  1627,  and  here  in  all  likelihood  he 
met  and  painted  the  sculptor  George  Petel,  whose  portrait 
is  now  in  Munich,  and  who  was  frequently  emplo)  .1  by 
Rubens ;  the  De  Jodes,  father  and  son,  the  celebrated  en- 
gravers, who  aro  represented  together  in  a  masterly  por- 
trait in  the  Capitol  at  Rome,  the  companion  picture  to  the 
brothers  De  Wael;  and  Nicholas  Laniere,  uiusician-in-chief 
to  Charles  I.,  a  painting  spoken  of  in  Van  der  Dort's  cata- 
logue as  "done  beyond  the  seas."  Laniere  was  in  Italy 
precisely  at  this  time  and  it  was  through  his  portrait  (now 
at  Windsor  Castle),  Walpole  assures  us,  that  Van  Dyck 
attracted  the  notice  of  Charles  I. 

Embarking  for  Marseilles,  Van  Dyck  is  said  to  have 
stopped  at  Aix  with  Peiresc,  the  famous  scholar  and  friend 
of  Rubens,  and  thence  to  have  gone  to  Paris,  where  most 
probably  he  painted  the  beautiful  portrait  of  Langlois  the 
l)rint-seller  (belonging  to  Mr  Vi.  Garnett),  a  work  still  influ- 
enced by  Italian  reminiscences,  and  had  the  opportunity 
of  meeting  Callot,  Simon  Vouet,  and  Dupuy,  the  king's 
librarian, — all  of  whose  portraits  were  engraved  from  his 
drawings  in  Antwerp.  According  to  some  authors,  he  also 
worked  in  Holland  before  returning  to  his  native  town  ; 
but  the  supposition  rests  entirely  on  two  portraits  in  the 
museum  at  'The  Hague,  dated  1627  and  1628,  and  repre- 
.senting  a  lady  and  gentleman,  with  the  Sheffield  arms. 
The  lady  is  easily  identified  by  a  well-known  print  by 
CJouwet  as  Anne  Wake.     The   Wake  family  resided  in 
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Antwerp,  and  both  portraits  n.ay  have  been  paintod  there. 
There  is  no  recorded  proof  of  Van  Dyck's  return  to  Ant- 
werp before  6th  March  1628.  One  of  his  sisters  had  died 
in  a  convent  the  year  before,  and  he  now  made  a  will  in 
favour  of  Susan  and  Isabella,  two  other  sisters,  also  nuns. 
That  Van  Dyck  was  in  Antwerp  on  ISlh  May  is  proved 
by  a  letter  from  Lord  Carlisle  to  Buckingham  (Sainsbury, 
CIII.),  but  it  is  stated  in  Bullart's  Academic,  publLshed  in 
16S2,  that  he  returned  again  to  London  in  1629,  without, 
however,  attracting  the  king's  attention.  It  is  very  likely 
that  Lady  Arundel's  endeavours  to  get  him  back  to  Eng- 
land were  now  successful,  and  that  the  beautiful  portrait 
of  Lord  Thomas,  at  Stafford  House,  belongs  to  this  period. 
Great  as  may  have  been  the  strength  of  Italian  re- 
miniscence, from  the  moment  Van  Dyck  again  trod  Flemish 
soil  the  influence  of  Rubens  became  predominant,  and  we 
can  scarcely  doubt  that  a  competition  speedily  arose  be- 
tween master  and  pupil.  At  this  period  churches  and 
convents  were  numerous  and  richly  endowed ;  and  the 
number  of  pictures,  stained  glass  windows,  and  elaborate 
carvings  in  Belgian  churches  before  the  French  conquest 
was  enormous.  Hardly  fifty  years  had  elapsed  since  these 
buildings  had  been  stripped  of  their  artistic  treasures,  and 
the  devout  were  now  eager  once  more  to  adorn  them 
with  productions  of  the  greatest  painters.  Hence  Van 
Dyck's  share  could  be  very  co|)ioa3  without  in  any  degree 
interfering  with  the  vast  undertakings  assigned  to  Rubens. 
The  latter  was  also  absent  for  many  months  in  1029  and 
1630,  80  that  Van  Dyck  was  for  a  time  the  first  master  in 
the  Netherlands.  Among  tho  earliest  works  after  his 
return  to  Antwerp  wc  find  the  Crucifixion,  given  to  tho 
Dominican  nuns,  in  accordance  with  the  wish  expressed 
by  the  painter's  dying  father,  and  now  in  tho  Antwerp 
museum.  The  figures  are  life-size,  and  at  the  foot  of  the 
cross,  besides  a  weeping  angel,  are  St  Catherine  of  Siena 
and  St  Dominic.  Neither  in  type  nor  in  general  effect 
docs  it  suggest  the  master's  immediately  preceding  works. 
As  a  new  feature  we  observe  a  kind  of  elegance,  not 
entirely  free  from  mannerism,  which  is  often  conspicuous 
with  Van  Dyck  even  when  the  technical  excellence  com- 
mands our  warmest  admiration.  Inspiration,  as  Waagen 
observes,  was  far  more  limited  with  Van  Dyck  than  with 
Rubens.  >»His  truly  delicate  nature  led  him  to  restrain  his 
conceptions  within  the  bounds  of  an  academic  evennesj^, 
generally  more  pleasing  to  the  uninitiated  than  the  strength 
of  expression  which  sometimes  imparts  a  sort  of  violence 
to  the  worlcs  of  Rubens.  To  Van  Dyck's  second — more 
justly  speaking  third — manner  belong  some  of  his  best 
religious  work-i.  Tho  Crucifixion  in  tho  cathedral  at 
'^^~^lin  is  termed  by  Sir  Joshua  Rc)mold3  one  of  the 
j>icturc3  in  tho  world.  Other  Cnicifixions  are  in  St 
M  r  ii.icl'a  at  Ghent  (sketches  in  Lord  Brownlow's  collection 
.-ind  the  Brussels  museum)  and  in  the  church  at  Tcnnonde. 
Still  finer  are  tho  two  works  painted  for  the  Antwerp 
I'  ;:M  and  now  at  Vienna, — tho  Blessed  Herman  Joseph 
'  ■  •  '"'foro  tlio  Virgin  and  St  Rosalia  Crowned  by  tho 

lur.     To  this  period  likewise  belong  tho  ccle- 
■    .     .    ...-vation  of  tho  Cross  at  Courtrai  and  tho  St 
■itine   in  Ecstasy,  in   tho  church   of   tho  Jesuit^  at 
•       •      the  (general  effect  of  this  lost,  it  must  bo  ar- 
I   with   Reynolds,  is  inferior  to  tho  beautiful 
,•   ii,    i.„|p^  ^nj  g]gf^  (^  t(,Q  j^fi  fjf  Norlh- 

•.'■trh.     At  Dulwich  wo  find  tho  first 

1-   ■  •■  •'■  -"'iny  interesting  differences. 

It  m  ,1  prefi'rcnco  to  pronounce 

^  ■'"'    '                superior   to  thoso  of  an 

-d  ;  but  t  fail  to  admit  that,  tcch- 

l-in:-    il.  .;     .1  furthi'r  step  towards  per. 

f"^liiii         '  f    tho   Gcnocac    |>ortraitit   has 

vanijhcd,  t    iiiw    frcrly    illuminates    tliu 


model,  and  such  works  as  the  portraits  of  Cornelius  Tan. 
der  Geest  (National  Gallery,  London)  and  Ambrogio  Spinola! 
(Rev.  W.  H.  Wayne)  are  perhaps  as  close  to  material  ei^ 
cellence  as  any  jainting  could  be.  The  full-length  likw 
nesses  of  Philip  Le  Roy  (1630)  and  his  wife  (1631)  (at 
Manchester  House)  and  of  Mary  Louisa  of  Tassis  (Prince' 
Liechtenstein,  Vienna)  are  not  only  the  finest  examples  of' 
the  master's  talent,  but  deserve  to  rank  among  the  most 
beautiful  portraits  ever  painted.  The  Snyders  at  Castle' 
Howard  is  regarded  by  Waagen  as  not  inferior  to  the' 
most  celebrated  Raphaels,  Titians,  or  Holbeins ;  and  of 
almost  equal  excellence  are  the  Wife  of  Colin  do  Nole' 
in  the  Munich  gallery,  the  Lady  and  her  Daughter  at  the' 
Louvre,  and  tho  Lady  in  Black  at  Cassel.  ' 

Rapidly  rising  to  honour  and  wealth.  Van  Dyck  shared 
with  Rubens  the  otficial  title  of  court  painter,  and  his 
numerous  portraits  of  the  Infanta  in  her  monastic  garb 
(Paris,  Vienna,  Turin,  Parma,  <tc.)  boar  testimony  to  the 
great  favour  in  which  he  stood  with  her.  When  Mary 
de'  Medici,  after  her  flight  from  France,  took  up  her  re- 
sidence in  Brussels  (1G31),  she  honoured  Van  Dyck,  as 
well  as  Rubens,  with  repcate<l  visits,  and  several  times 
called  upon  him  to  paint  her  likeness,  as  well  as  thoso  of 
Gaston  of  Orleans  and  his  wife  Margaret  of  Lorraine,  and 
several  of  the  personages  of  their  court.  From  Gerbier'a 
letters  we  learn  that  Van  Dyck  at  this  time  was  con- 
templating another  journey -to  England,  and  was  very 
anxious  to  be  commissioned  by  the  infanta  and  the  queen 
of  France  to  take  over,  their  i>ortraits  as  presents  for  the 
king  and  royal  family.  Ho  soon  travelled  to  Tho  Hague 
to  paint  the  prince  and  princess  of  Orange  and  their  son. 
Quite  at  the  beginning  of  1G32  Constantino  Huygens,' 
who  was  then  living  at  The  Hague,  inscribes  in  his  diary, 
"Pingor  a  Van  Dyckio."  When,  towards  the  end  of 
March,  Van  Dyck  sailed  for  England,  he  took  all  these) 
portraits  with  him,  as  we  learn  from  an  account  of  tho  8th 
of  August  1632  (Carpenter's  Pictorinl  Xoticts).  Dutch 
authors  speak  of  a  visit  paid  by  Van  Dyck  to  Frans  HaU 
at  Haarlem,  and  of  a  portrait  of  the  latter  through  which 
the  Antwerp  master  was  at  once  recognized  by  his  Dutch 
colleague.  An  engraving  of  a  iwrfrait  of  Hals  after  Van 
Dyck  seems  to  confirm  tho  story. 

In  undertaking  this  new  journey  lo  London,  Van  Dyck 
was  assured  of  euccc.«s,  for  Gcrbier's  letters  show  that  tho 
king  had  jx^rsonally  desired  his  presence.  As  early  as 
March  1629  Endymion  Porter,  one  of  tho  gentlemen  of 
tho  king's  bedchamber,  had  been  commissioned  to  order 
a  picture  from  Van  Dyck,  Rinaldo  and  Arniida.  The 
con)position  is  well  known  through  Do  Balliu's  first-rate 
engraving,  and  tho  canvas,  now  belonging  to  the  duke  of 
Newcastle,  may  bo  looked  upon  as  one  of  the  master's 
finest  creations.  Rubens  was  in  London  at  the  timo  tho 
picture  arrived,  and  to  him  we  may  in  a  great  measure 
attribute  tho  rcali/Uition  of  Van  Dyck's  plans  and  the  ex- 
ceptional favours  bestowed  ujKin  him  almost  from  tho  day 
of  his  arrival  in  London.  Besides  tho  title  of  painter  in 
ordinary,  and  the  grant  of  an  annual  pension  of  X200,  be 
received  tho  honour  of  knighthood  after  a  residence  of  loM 
than  three  months  ot  cpurt  (nth  July  1632).  Van  Dyck 
rapidly  achieved  popularity  among  the  higher  classes,  and,' 
M  Walpolo  !^ny^  his  works  are  m  frequent  in  England 
that  to  most  Englishmen  it  is  diflicult  to  avoid  thinking 
of  him  as  their  countrymaii. 

His  refined  nattiro  is  Urikinply  itlostratod  in  his  ad- 
mirable intcrprctotion  of  EnBli.^li  beauty  and  style.  .\nd, 
if  Van  Dyrk  l>c  compared  lo  Myten.'<  and  Cornelius  Janiwcn, 
tho  most  (listinguislied  |>ftinteh  cniployc<l  by  the  I'.i.r.liMh 
court  immc<liatfly  U'furo  bin,,  few  artiaUi,  whether  in  Kiig- 
lftn<I  or  olscwhero,  have  more  richly  cndowe.1  their  luodcb 
Willi  distinction  of  feature  and  clegoucq  iu  bcoticg.     1^> 
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him  may  be  appIieJ  nlint  Opio  says  of  Titian,  "that  he 
combines  roscmblaiico  with  dijnity,  costume  with  taste, 
and  art  with  siniplicity."  We  arc  |>arliculaily  struck  with 
the  thorough  and  immediate  idcntitioriiiun  of  his  talent 
■with  local  tastes  and  exijjencics,  Charles  I.  and  Henrietta 
•  Maria,  although  picturcid  by  several  other  jvaiutcrs,  are 
known  to  posterity  exclusively  through  Van  Dyck,  not 
from  a  greater  closeness  of  resemblance  to  the  original, 
but  from  a  particular  jiower  of  expression  and  bearing, 
which,  once  seen,  it  is  iinj>05siblo  to  forget.  Lodged  at  the 
expense  of  the  crown,  with  a  summer  residence  at  Eltham 
I'ai.ico,  Van  Dyck  was  frequently  honoured  with  the  visits 
of  the  king  at  his  studio  at  Blackfriars.  Portraits  now 
followed  each  other  with  a  rapidity  scarcely  credible  to 
those  unacquainted  with  the  artist's  method.  In  fact,  his 
mode  of  living  and  his  love  of  pleasure  sufficiently  explain 
his  great  need  of  money.  During  the  first  year  of  his 
jiresence  in  England  ho  painted  the  king  and  queen  a 
dozen  times.  The  first  of  these  noble  portraits  is  the 
admirable  full  length  of  Charles  I.,  with  the  queen  and 
their  two  eldest  children,  at  Windsor  Castle.  The  style 
he  adopted  in  England  is  generally  termed  his  third  manner; 
we  might  better  say  his  fourth,  as  he  already  had  a  very 
partici\lar  style  before  he  set  out  on  his  Italian  journey. 
De  Piles  gives  us  some  account  of  A'an  Dyck's  methods  at 
this  period  of  his  career.  He  began  with  a  small  sketch 
on  grey  [laper  with  black  and  white  chalks,  or  a  mono- 
chrome in  oils.  This  study  was  passed  on  to  a.ssistants  in 
order  to  be  copied  on  the  required  scale.  When  the 
clothes  were  sufliciently  advanced  by  the  pupils  from  those 
sent  by  the  model,  as  well  as  the  background  and  acces- 
sories, the  master  was  enabled  in  a  few  sittings  of  an  hour 
each  to  complete  the  work.  Van  Dyck  excelled  in  jiaint- 
ing  the  hands ;  hp  is  .said  to  have  kept  special  models  for 
this  ])art  of  liis  work.  It  need  hardly  be  said  that  a  system 
of  this  kind,  although  employed  by  Piubens  for  his  larger 
creations,  was  exceedingly  ill  adapted  to  i)ortrait  painting. 
In  Van  Dyck's  later  jiroductions  we  too  often  detect  marks 
oT  lia^tc,  as  if  the  pencil  were  becoming  a  mere  implement 
of  trade. 

Nearly  the  whole  of  1631  and  1635  were  spent  by  Van 
Dyck  in  the  .Netherlands.'  The  archduchess  died  on  1st 
Decemiicr  163.3,  and  Van  Dj'ck  naturally  wished  to  get 
liii  otlicial  title  renewed  by  her  successor,  Ferdinand  of 
Austria,  brother  of  Philip  IV.  That  Van  Dyck's  residence 
ill  Antwerp  was  only  to  be  temporary  is  shown  by  the 
power  given  to  his  sister  Susan  for  the  administration  of 
hi.i  affairs  in  Belgium  (14th  Ajiril  1634).  On  the  arrival 
of  the  new  governor  Van  Dyck  was  immediately  called 
:.  'o  paint  his  likeness,  a  picture  now  in  the  Madrid 
.  . ,  where  the  same  personage  is  also  represented  by 
l;jljciis  and  Velazquez.  Several  other  portraits  of  Fer- 
din.-ind,  either  in  his  cardinal's  robes  or  in  military  dress, 
by  Van  Dyck,  occur  elsewhere.  One  on  horseback  was 
eiliibitcd  at  the  Grosvcnor  Gallery,  London,  in  1887  as 
the  duke  of  Alva  (the  property  of  Mr  S.  Kynaston  Main- 
waring).  Van  Dyck  was  greatly  in  demand  at  this  time, 
and  his  jirices  were  corresi)ondingly  high,  as  the  Antwerp 
faunicipality  found  when  they  asked  for  a  portrait  of  the 
late  infanta  to  decorate  one  of  the  triumphal  arches  for 
the  reception  of  the  new  governor.  The  most  important 
of  Van  Dyck's  works,  at  any  rate  as  a  portrait  painter, 
'>clong  to  this  period.  The  picture  representing  in  life 
isize  the  members  of  the  Brussels  corporation,  which  was 
destroyed  by  fire  during  the  siege  of  1695,  is  spoken  of 
with  intense  admiration  by  several  writers.  Bullart,  for 
instance,  is  very  enthusiastic  about  its  fine  colour  and  life- 
like  qualities.     Among  the  religious  paintings  of  undis- 

*  Tt  w  not  generally  known  tli»t  hi«  brother,  an  Antwerp  pncfit, 
t:i'l  Wen  called  over  by  the  queen  to  act  m  bcr  cha]ilnin. 


putcd  excellence  belonging  to  the  same  period  are  tho 
Adoration  of  the  Sheplierds  in  the  church  at  Ternionde, 
and  the  Deposition,  where  the  body  of  Christ  rests  upon 
the  lap  of  tho  Virgin,  in  the  Antwerp  museum.  Among 
tho  portraits  are  the  admirable  full  length  of  Scaglia,  tlio 
king's  frequent  agent  in  the  Xetherlands  (at  Dorchester 
House  ;  a  repliipa  in  tho  museum  at  Antwerp),  the  eques- 
trian portrait  of  Albert  of  Arenberg  (Arenberg  Palace  at 
Brussels),  and  a  portrait  of  the  same  nobleman  on  foot,  in 
the  black  velvet  Spanish  dress  with  golden  chamberlain's 
key  (long  said  to  be  Rubens)  at  Althorpe,  the  full  length 
of  Helena  Fourment,  Kubens's  second  wife  (at  St  Peters- 
burg), the  beautiful  duchess  of  Hawc,  Mary  Clara  de  Croy, 
signed  and  dated  1634  (Mr  Ayscough  Fawkes),  and  other 
members  of  the  same  family  (at  Munich),  Thomas  of  Savoy 
(at  Berlin),  an  admirable  half  length  of  a  lady  in  black 
(in  the  Belvedere  at  Vienna),  and  above  all  the  grandiose 
picture  in  which  John  of  Nassau  is  represented  at  full 
length,  with  his;  wife  and  children  (at  Panshanger).  Several 
portraits  of  Brussels  and  Antwerp  magistrates  must  also 
be  mentioned,  tho  most  important  being  John  Van  Mer- 
stracten,  a  Brussels  lawyer  (at  Cassel). 

After  being  chosen  honorary  president  of  the  Antwerp 
guild  of  St  Luke,  Van  Dyck  returned  to  London  before 
the  end  of  1635.  In  spite  of  the  vast  number  of  his  later 
portraits,  some  of  them  deserve  to  be  ranked  among  the 
most  celebrated  of  his  production.s.  The  royal  children  in 
the  gallery  at  Turin  (1635),  the  portraits  of  Charles  I.  in 
the  Ix)uvre  and  in  the  National  Gallery,  London,  the  picture 
of  the  Pembroke  family  at  Wilton  Hou.se,  Sir  George  and 
Sir  Francis  Villiers,  and  tho  earls  of  Bristol  and  Bedford, 
at  Althorpe,  as  well  as  those  of  Francis  Eu.ssell,  fourth 
earl  of  Bedford,  and  Anne  Carr,  his  consort,  at  Woburn 
Abbey  (163G),  all  belong  to  the  years  immediately  follow- 
ing the  master's  return  from  the  Netherlands. 

lie  now  married  Lady  Mary  Euthven,  daughter  of  Sir 
Patrick  Euthvcn  and  grand-daughter  of  the  earl  of  Gowrie. 
There  are  several  portraits  of  her  by  her  husband,  the  most 
im2)ortant  being  in  the  Munich  gallery,  in  which  she  is 
represented  in  white  satin,  playing  on  the  violoncello.  She 
is  also  said  to  figure  as  the  Virgin  in  a  picture  be!3nging 
to  Lord  Lyttclton.  There  is  a  capital  engraving  of  her 
by  Bolswert.  In  another  picture,  said  to  be  Mary  Kulhven 
(belonging  to  Mr  J.  C.  Herford),  an  exceedingly  handsome 
lady  is  represented  as  Herminia  Putting  on  Clarinda'a 
Armour.  There  can  be  no  doubt  as  to  the  model  having 
been  Margaret  Lemon,  a  celebrated  beauty,  whose  portrait 
was  engraved  by  W.  Hollar  and  J.  Morin  and  (minted  by 
Van  Dyck  at  Hampton  Court.  "She  wa.s,"  says  M.  Law, 
in  his  excellent  catalogue  of  this  gallery,  "the  most  beauti- 
ful and  celebrated,  thougli  far  from  being  the  only  mistress 
of  Van  Dyck.'  The  great  artist,  in  fact,  loved  beauty  in 
every  form,  and  found  the  seduction  of  female  charms 
altogether  irresistible.  She  lived  with  him  at  his  house 
at  Blackfriars."  The  precise  date  of  Van  Dyck's  marriage 
has  not  been  ascertained.  It  was  probably  towards  the 
end  of  1639.  The  union  is  said  to  have  been  promoted 
by  the  artist's  friends  in  order  to  save  him  from  the  con- 
sequence of  his  pernicious  way  of  living.  Margaret  Lemon 
resented  tho  event  most  cruelly,  aud  tried  to  maim  Van 
Dyck's  right  hand. 

Van  Dyck  found  few  occasions  in  England  to  paint  any- 
thing but  portraits.  He  seems  to  have  been  decidedly 
underrated  by  the  king  and  queen  as  an  imaginative  painter. 
At  the  very  time  of  his  employment  on  the  beautiful  por- 
traits of  Henrietta  Maria,  destined  to  serve  as  models  for 
Bernini's  bust,  Gerbicr  was  secretly  negotiating  with 
Jordaens,  by  order  of  Cliarles,  for  the  decoration  of  the 
queen's  apartments  at  Greenwich  (1639).  There  exi.st* 
at  Bel  voir  Castle  a  sketch  by  Van  Dyck  representing  a 
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procession  of  the  knights  of  the  Garter,  a  really  grandiose 
composition,  engraved  by  Cooper.  We  know  from  Bellori 
Aat  Van  Dyck  had  suggested  through  his  friend  Sir 
Kenelm  Digby,  for  the  banqueting  room  at  AVhitehall,  a 
series  of  decorations  illustrating  the  history  of  the  order 
of  the  Garter,  and  that  the  king  had  been  much  pleased 
with  the  idea.  The  plan,  however,  failed  through  the  ex- 
cessively high  price  askcl  by  the  painter,  and  perhaps  also 
because  the  king  had  thought  of  having  the  work  done 
in  tapestry.  Van  Dyck's  pension  was  five  years  in  arrear, 
and,  instead  of  £560,  he  received  finally,  Vesides  his  pen- 
sion, only  £200. 

When  the  news  ot  Rubens's  death  reached  London 
(June  1640)  Van  Dyck  contemplated  a  return  to  his 
native  country,  and  a  letter  from  Ferdinand  of  Austria  to 
Philip  rV.  speaks  of  his  intended  journey  to  Antwerp  on 
St  Luke's  Day  (18th  October).  Rubens  had  left  unfinished 
a  series  of  paintings  commanded  by  the  king  of  Spain,  and 
from  correspondence  published  by  Professor  Justi  we  learn 
that  Van  Dyck  had  been  thought  of  to  give  them  the 
finishing  touch.  But  he  absolutely  refused  to  finish  them. 
It  was  then  agreed  that  he  should  paint  an  independent 
canvas  destined  to  complete  the  series.  Van  Dyck  was 
delighted  with  this  order,  and  Ferdinand  tells  his  brother 
that  he  returned  to  London  in  great  haste  "  to  make  pre- 
parations for  his  change  of  residence;  possibly,"  adds  the 
letter,  "he  may  still  change  his  mind,  for  he  is  stark  mad." 
Whether  Van  Dyck  found  it  possible  to  work  during  hi.-> 
short  stay  in  the  Netherlands  is  a  matter  of  doubt.  In 
the  museum  at  The  Hague  are  si.x  medallion  portrait* 
of  Constantino  Huygens  and  his  children,  dated  1610. 
They  have  till  lately  been  ascribed  to  Van  Dyck,  but  are 
now  said  to  be  by  Adrian  Hannemann,  a  Dutchman,  and 
one  of  hia  ablest  assistants.  In  any  case  they  are  of  .-imall 
importance.  Most  authors  suppose  that  Van  Dyck's  prin- 
cipal object  in  travelling  to  the  Continent  was  to  bo  en- 
trusted with  the  decoration  of  one  of  the  gallerici  of  the 
Louvre.  There  may  be  some  truth  in  this,  for  Marietto 
S|ieaks  of  a  letter  he  saw,  written  by  Claude  Vignon,  the 
French  painter,  in  January  1641,  asking  Langlois  for  an 
introduction  to  Van  Dyck,  who  was  then  in  Parii.  Unfor- 
tunately the  great  painter  was  thwarted  in  his  aspirations. 
His  health  was  beginning  to  fail.  After  his  return  to 
London  he  was  frequently  obliged  to  interrupt  his  work  ; 
and  a  letter  written  ( !3th  August)  from  Richmond  by  Lady 
.Vnne  Roxburgh  to  Baron  W.  van  Brcderodo  at  The  Hp.guo 
states  that  the  portraits  of  the  Princess  Mary  had  been 
greatly  delayed  through  Van  Dyck's  illness,  and  that  the 
prince's  (William  II.  of  Orange)  would  bo  ready  in  eight 
days.  "As  Van  Dyck  intends  leaving  England  in  the 
coume  of  ten  or  twelve  days  at  latest,"  she  adds,  "  ho  will 
take  the  paintings  himself  to  theprincesi  of  Orange."  These 
portraits,  now  in  the  museum  at  Amsterdam,  are  the  last 
Van  Dyck  painted  in  England.  They  are  considered  to  be 
inferior  ;  and  the  last  edition  of  the  catalogue  terms  them 
copies.  But  of  works  dated  1639  the  portrait  of  Lady 
Pembroke,  in  the  gallery  at  Darmstadt,  is  a  really  fine 
»pccimcn  ;  and  to  the  .lamc  year  belongs  a  full-length  j)or- 
Irail  of  Arthur  Ooo<lwin  at  C'hatsworth.  The  twin  portrait 
of  Thomas  Can^w  and  Tlinnias  Killigrew,  in  the  royal  collcc- 
Iton,  dated  163H,  i.n  certainly  most  delicate,  but  very  weak 
in  tone  and  alight  in  handling.  Van  Dyck  !iailv<l  in  Scptcm- 
Iwr,  and  prol>»bly  upcnl  some  time  with  his  .\ntwerp  friends. 
In  Octolxsr  ho  rcaclxd  I'ariii,  and  nurccedcd  in  obtaining 
wmo  im|>ortant  work,  when,  on  16th  Novcnilicr,  ho  was 
compelled  to  resign  hi«  commJMionii  on  arconnt  of  the  state 
of  his  health.  Scarcely  three  wcck«  latrr  (9th  December 
ICll)  ho  died  at  his  rcsidpnrc  nl  lilarkfriark.  Van  Dyck 
wa<  buried  in  old  St  Paul'*,  whiTu  a  Latin  intcription  w<u 
placed  on  bis  tomb  by  Charles  I. 


An  elegy  in  Cowley's  ifisallanifs  speaks,  not  only  of  the  rttititevs 
talent,  but  of  his  amiable  dis)>05itiou.  AVe  may  perhaps -point  lo 
the  coincidence  that  a  Mrs  Cowley  is  in  Van  Dyck's  will  (df  Isfc 
December)  named  guardian  of  his  child,  Justiniana  Anna,  boni  dnJy 
eight  d.iys  before  her  father's  death.  The  painter  had  in  the  Nether- 
lands an  illegitimate  daughter,  Maria  Theresia,  who  was  entrusted 
to  his  sister,  and  to  whom  he  bequeathed  £^000.  The  name  of  her 
mother  is  not  krown.  Not  long  after  her  husband's  death  Lady 
Van  Dyck  became  the  second  wife  of  Sir  Richnrd  Pryse  of  Gogcnldait 
in  Cardiganshire.  She  was  dead  in  1645.  Justiniana  Van  Dyck,' 
who  was  married  when  scarcely  twelve  years  old  to  Sir  John  Stepney 
of  Prcndergast,  was  also  something  of  an  artist :  she  ]>ainted  a 
Crucifixion,  with  four  angels  receiving  Christ's  blood  in  chalic^. 
A  similar  subject  bad  been  paiutcd  by  Van  Dyck,  as  Bellori  tells 
us,  for  the  duke  of  Northumberland.  After  the  Restoration  a  pension 
of  £200  for  life  was  granted  to  Justiniana  Van  Dyck,  who  died 
before  1C90 

Van  Dyck  is  one  of  the  most  brilliant  figures  in  the  history  of 
art.  That  he  should,  iu  the  same  subjects  chosen  by  Rubens,  have 
attained  th«  same  degree  of  expression  was  scarcely  pot^ible.  Rubens 
was  exceptional  precisely  through  the  sweep  ami  i>owcr  of  his  ima- 
gination ;  but  Van  Dyck,  applying  the  same  principles  to  nortrait 
paiuting,  was  no  less  exceptional.  Titian,  Raphael,  Remnrandt, 
Velazquez,  and  Frans  Hals  are  not,  on  the  whole,  superior  to  hint 
in  this  blanch.  They  often  delight  us  with  their  technical  excel- 
lence or  penetrating  study  of  individuality,  but  their  conception 
icmains  entirely  different  from  that  of  Van  Dyck.  With  him  as 
with  Rubens  physiognomical  interpretation  is  so  intimately  con- 
nected with  picturesque  necessity  that  his  portraits  scarcely  ever 
fail  to  leave  an  indelible  impression  on  the  mind.  Burnet  observes 
that  w*ith  Van  Dyck  the  union  of  the  figure  and  the  backgroun<l 
seems  to  have  been  a  principle,  not  only  in  respect  of  light  and 
shade,  but  also  of  colour.  Tnus  the  shapc-s  of  his  lights  are  ex- 
tended or  doubled  by  means  of  a  cm  tain  in  the  background.  &c. 
Hence  Van  Dyck,  <[uitc  unlike  the  Dutch,  is  not  what  may  be 
tenncd  in  intimate  portraitist.  In  his  eyes  a  prince,  a  warrior,  a 
statesman,  an  artist  belong  to  the  world  and  to  posterity,  and  iu 
the  lealization  of  tliis  idea  he  attains  a  dep-ee  of  excellence  seldom 
if  ever  attained  before  him.  His  works  may  be  found  lacking  in 
solidity  or  <lisplayiiig  an  unnecessary  amount  of  motion  iu  attitude, 
but  these  defects  are  ca.-iily  compensated  by  a  sense  of  proportion, 
an  eU'giiice  in  outline,  a  variety  jf  conception  uuited  in  liis  beit 
works  to  the  most  able  tcchiiic. 

Pro|)«rly  speaking.  Van  Dyck  cannot  bo  said  to  hare  formed  a 
school.  He  was  followtd  to  I^ondon  by  some  of  his  earlier  coila- 
bontors,  and  there  soon  met  a  col)^iderablo  numlier  of  other*-  Jan 
van  Revn,  David  Beck,  Adri.an  Hannemann,  Mathew  Nierian,  John 
llotkhorst  (Lang  Jan),  Remy  van  Locmput,  and  I'eter  Thvj  were 
foiemoat  among  foreigners,  Henry  Stone  and  William  Uobson 
among  Englishmen.  To  their  a'isistance  the  master  owed  much  : 
but  they  arc  also  responsible  for  the  vast  ndinber  of  constinllr- 
icciirriiig  copies  whicli  go  by  his  name.  It  o(tcn  requires  t  very 
disci iniinatiug  eye  to  distinguL'^h  some  of  these  copies  from  the 
original  |>aintingv  Nevertheless  after  Van  Dyck's  death  many  of 
his  co.iiljntors  pnxliiced  works  of  unileuinblc  merit.  No  school 
more  strikingly  rtflerts  the  influence  of  Van  Dyik  than  the  British 
school.  Stone  ond  Dobson  were,  projwrly  sju-aking,  the  most  for- 
tunate of  his  continuutoi-s  ;  and  there  is  little  doubt  that  such 
masters  .^s  Reynolds,  Gaiiislwrough,  Lawrence,  and  Raeburu  one  ■ 
laico  measure  of  their  su|>criority  to  their  stuily  of  his  woiks. 

'riiongh  Van  Dyck's  reputation  greatly  sulfcrcd  through  the 
numerous  copies  ho  allowed  his  pupils  to  l-ike  from  his  works, 
the  caso  is  otherwise  with  engraving:  Vorstcrman,  l'outiu^  Teler 
do  Jo<!.',  r.  Balliii,  and  .S.  Bolswert  were  •.•Idoni  more  fnilunat* 
than  when  unii<"r  his  guidance.     Dcjwie'---'   ^  '  ^ 

¥jii-Q  Homo  and  Crucifixion,  Vorsterman's  I ' 

Toutius's  Hennnn  Jo-eph  r.ank  among  the  ,  ' 

of  engraving.  Van  Dyck  was  himself  an  incompirable  rlclier,  ami 
with  the  needle  arrived  fit  a  degr^  of  eicKllmrK  •^-.lively  iiiferioi 
to  that  ixhibiled  in  hi  ■      ( 

VtiMterman,  John  de  \\ 

\oor'     "'■'  ^^>  '  "  all  la '^.- .  .  ' 

kii.iu  ;n.     I'nnt  eoUecton  jwy  eiirn.Aganl  piu->r«  fur  a 

(ir,t    ,  !rnm  tb**  idsiM  «»npravpd  Iiv  Van  Dvck  liiroMlf. 

\Ir.-- 
Vnn  i 

for  II.      , „ 

of  dilfrrrnt  counlnea.  Whether  ail  wro  l«k.ii  fi<>i«  lilo  u.j".»- 
tionable.  OnsUvus  Adnlfbu.  aii.!  Wallenstein  he  can  hanlly  hive 
nirt.      Dn    Brru'  I.  lio -never   knew,      llul    all   the 

ulirlrho.  nnil  dri  V  himself,  and  are  often  met 

wilh   in   public  ai,      ,  ■•       The  engravings  «r»  •oirir- 

limes  very  b»anlifnl  »nd  in  llieir  liial  »l«te«  vriy  rare.     r«Mi«hrd 
.urrrwir»l»  bv  Manin  van  drr  Kmlen.  Riles  lleudrirVx.  and  John 
I   Mevoei,*     \'  •inllv   r,insi«l.d   "f  >iTteen   »«nioi» 

■ilid   .f>re«i.  "    and   liltv-luii  oi  tills.      llnidiKli. 

..iiu-d  the  r  nine,  and  «»ed  *•  a  (lontispic. «  llr 
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aortMiil  of  V»n  Dyck,  with  the  follomng  inscription  :— /<vnM 
frir^"!".'*,  ^rorum' dtylarum,  tic,  ttc,  nunura  crntiiin  tih  Antonio 
J-,  .    ';      "         ■  :   rjryrffsjv  riits^.  sutnt^llu^  Kri  incixx, 

10  4<,  i.'ro  puMishi-il,  tlio  last  in  1759,  with 

\'14  .'.s  .ur  II. nv  tho  I'l.'i'-ity  of  tho  French 

QoTcruuiciil,  41.  'ii>l»  in  P*™. 

UJm/«n.— ^.  nsn$util\i   n/  a 

Jff»Mi' .  .' M-  .<•■'  '  Itie  ilc/iin'js  esr- 

nu  '  '  Suiitli,  .1  I                             ■'  i'/f»»  ll'orl.< «'/ 

IX,.  m.l>Wnt*l                              iLumton,  1841); 

j.t,  I'urtjoiKi.                          -->;  A.  Michiels. 

^„;  V  ISSl);  I(^.  von  S.»>K..»ikl,  jl.  l*(in  Di/ck't 

Jli>  ■  .iwic,  ISW):  Vt.  Wibir«l,  L7fO«offrti|.Ai>  J'^. 

|-a  .  1    II.  ir<l»r  (Lripsir,  IS;T) ;  Carl  Lcnickc,  A. 

Tu..  ..  «  At.njl  Mid  A'tjtultrr,  vol.  i.,  I^cipsic,  1S7T);  Alfr. 

Wo'.i  Min.  Citck.  irr  ilalmi,  vol.  Hi.  (Uipslc.  lSS(i)  ;  .Max 

Ki-  ,  .    l\irrtaditS<)iil(UTtcl^xHahent,  1ST'.>);   K.  J.  \an  lU'ii 

B-»    '  ......  .VAiMfTjcAool (Antwerp,  1SS3):  I'crcy  Rcmlnll  lira.!, 

!•■»  ...  l^s;);  F.  G.  SWpheiii,  CatatcvM  (i^  (A«  i'jrAibiliofv  o/  (Ae 

ir,                             .  Did  (LunJon.  ISsT).  (U.  U.) 

VA.NL,  ME  Hr.N'RY  (1C12-1CG2),  the  younger,  was  the 
son  o'  Sir  Henry  Vane  and  Frances  Darcy.  His  father,  of 
an  anci'nt  family  in  Durhaia,  was  secretary  of  state  and 
comptroller  of  the  household  under  Charles  I.  Henry  was 
born  in  1G12  t.t  Hadlow  in  Kent;  and  after  an  education 
at  Westminster,  where  he  was  noted  for  his  high  and 
reckless  spirits,  and  at  Magdalen,  O.xford,  where  he  neither 
matriculated  nor  took  his  degree,  he  was  sent  to  Franco 
and  Geneva.  Hero  he  no  doubt  acquired  the  strongly 
Puritan  views  for  which  he  had  been  prepared  by  a  re- 
markable change  of  mind  when  quite  a  boy.  In  spite  of 
the  personal  efforts  cf  Laud,  who  made  the  attempt  at 
the  king's  request,  ho  refused  to  give  them  up,  and  fell 
especially  under  the  influence  of  Pym  In  1035  he  emi- 
grated to  Massachusetts,  where  ho  was  elected  governor  in 
1636,  though  only  twenty-four  years  uf  age.  After  two 
years  of  office,  during  which  he  showed  striking  adminis- 
trative ability,  he  was  defeated  by  Winthrop,  the  former 
governor,  chiefly  on  account  of  the  protection  ho  had 
given  to  Mrs  Hutchinson  in  the  religious  controversies 
which  she  raised. 

Yanc  returned  to  England  in  August  1637.  Being 
jlected  to  the  Short  Parliament  for  Kingslon-upon-IIull, 
he  speedily  became  a  leader  of  the  Independents  and  a 
marked  man.  In  order  to  secure  him  for  the  court  he 
was  made  joint-treasurer  of  the  navy  with  Sir  AV.  Kusscll, 
and  was  knighted.  In  November  1C40  ho  was  again 
elected  for  Hull  to  the  Long  Parliament.  Accidentally 
finding  among  his  father's  papers  some  notes  of  Stiaflford's 
advice  to  the  king  after  the  dissolution  of  the  Short 
Parliament,  in  which  StraCFord  justified  the  use  of  force, 
he  handed  them  to  Pym,  and  on  10th  April  1641  was 
examined  upon  them  by  the  House ;  this  disclosure  was 
largely  instrumental  in  bringing  about  Stratford's  down- 
fall. He  carried  up  the  impeachment  of  Laud  from  the 
Commons,  was  a  strong  supporter,  when  on  the  com- 
mittee of  religion,  of  the  "  Root  and  Branch  "  bill,  and  in 
June  1641  put  forward  a  scheme  cf  church  go^ernmcnt 
by  which  commissioners,  half  lay  and  half  cleric,  were  to 
assume  ecclesiastical  jurisdiction  in  each  diocese.  He 
was,  in  fact,  foremost  in  all  the  doings  of  the  Long 
Parliament.  AATien  war  broke  out  he  surrendered  his 
office  of  treasurer  of  the  navy,  but  was  replaced  in  it  by 
the  Parliament.  Hereupon  he  gave  a  rare  exampio  of  dis- 
interestedness by  relinquishing  all  the  profits  of  the  office, 
stated  at  £30,000  a  year,  stipulating  only  that  £1000 
should  be  paid  to  a  deputy.  In  August  1G42  ho  was  on 
the  committee  of  defence.  In  1643  he  was  the  leading 
man  among  the  commissioners  sent  to  treat  for  a  league 
with  the  Scots.  Vane,  who  was  bitterly  opposed  to  the 
tyranny  of  the  Presbyterian  system,  was  successful  in  two 
important  point.s.  The  aim  of  the  Scots  was  chiefly  the 
propagation  of  their  discipline  in  England  and  Wales,  and 
for  this  they  wanted  only  a  "  covenant."  The  English 
desired  a  political  "leargue."  Vane  succeeded  in  getting 
the   bond   termed    the   Solemn   League  and    Covenant, 


and  further  in  substitf.ting  the  expression  "aecording  to 
llu-  it\tnl  of  God  and  tho  cxainiilo  of  the  best  Keformed 
cl'.urches"  for  the  latter  phrase  alone.  In  the  Westminster 
Assembly,  too,  ho  joined  Cromwell  in  insisting  upon  full 
religious  liberty,  and  in  opposing  tho  view  that  tho  taking 
of  tho  Covenant  should  be  necessary  for  ordination.  In 
1G44  ho  was  charged  by  Essex  with  holding  communica- 
tion with  tho  court,  but  explained  that  lie  had  done  so  in 
order  to  acquire  information  of  tho  Koyalist  plans,  and  was 
fully  acquitted  by  tho  House  of  Lords.  He  was  on  the 
committeo  of  two  kingdoms,  and  was  engaged  in  the 
negotiations  with  Charles  at  Uxbridgc  in  1G45.  He  was, 
with  Cromwell,  a  [irimo  mover  in  tho  Self-Dcnying  Ordin- 
ance and  tho  Ncm'  Model,  and  it  was  ho  who  suggested  the 
filling  up  of  tho  vacant  seats  in  parliament.  His  views 
of  government  at  this  time  and  throughout  his  life  may 
be  best  studied  in  an  important  paper,  the  People's  Case 
StaUd,  written  shortly  before  his  death.  "The  power 
which  is  directive,  and  states  and  ascertains  the  morality 
of  tho  rule  of  obedience,  is  in  tho  hand  of  God  ;  but  the 
original,  from  whence  all  just  power  arises,  which  is 
magistratical  and  coercitive,  is  from  tho  will  or  free  gift 
of  tho  people,  who  may  cither  keep  the  power  in  them- 
selves or  give  up  their  subjection  and  will  in  the  hand  of 
another."  Tlio  king,  then,  having  transgressed  the  condi- 
tion, and  having  been  conquered,  the  people  were  free  to 
change  their  form  of  government  and,  if  they  pleased,  resort 
to  a  republic.  In  1C4G  Vano  was  one  of  the  English  com- 
missioners for  tho  preservation  of  peace  with  Scotland, 
and  in  16-1-S  was  appointed  with  others  to  negotiate  with 
Charles  at  tho  Isle  of  Wight.  Radical  as  Avcro  his  views, 
he  refused  all  participation  in  Pride's  "purge" — the  point 
where  ho  fust  broke  with  Cromwell — and  remained  in 
privacy  at  Raby  Castle  in  Durham  until  after  the  king's 
death,  a  measure  in  which  ho  took  no  part.  In  1649, 
however,  ho  returned  to  London  and  was  placed  on  the 
council  of  state,  though  ho  refused  to  take  the  oath  which 
expressed  approbation  of  tho  king's  execution.  He  was 
chairman  of  the  committeo  appointed  to  consider  the  mode 
of  election  of  futuro  parliaments,  and  his  proposals  were 
brought  forward  in  January  1650.  He  acknowledged  the 
Commonwealth  only  so  far  as  ho  found  it  "  consonant  to 
tho  principles  which  have  given  rise  to  the  law  and  the 
monarcny  itself  in  England,"  and  lie  recognized  in  a  parlia- 
ment, conforming  in  other  respects  to  the  ancient  law.s,  the 
supreme  authority  of  the  state,  whether  there  were  a  king 
at  the  head  of  it  or  not.  Ho  wished  to  reform  the  franchise 
on  the  ])roperty  basis,  to  disfranchise  some  of  the  existing 
boroughs,  and  to  give  increased  representation  to  the  large 
towns;  the  sitting  members,  however,  were  to  retain  their 
seats.  In  this  ho  was  opposed  by  Cromwell,  who  desired 
an  entirely  new  parliament  and  tho  supremacy  of  the 
army  representation ;  and  Vano  stands  henceforward  as 
the  champion  of  the  doctrine  of  pure  parliamentary  govern- 
ment..  His  most  useful  qualities  were  exhibited,  however, 
when  in  March  1653  he  became  the  head  of  the  commission 
for  managing  the  army  and  navy.  It  was  by  his  exertions 
in  organization  that  Blake  was  fitted  out  with  tho  fleet 
with  which  Van  Tromp  was  defeated  and  the  supremacy 
of  England  at  sea  assured.  It  was  at  this  time  that  Milton's 
.sonnet  was  addressed  to  him.  On  20th  April  Cromwell 
forcibly  dissolved  the  Long  Parliament,  when  Vano  especi- 
ally received  from  the  Protector  studied  insult.  Ho  was,- 
however,  almost  at  once  invited  to  rejoin  the  Government. 
"  He  answered  the  invitation  by  a  letter  extracted  from 
the  Apoealy])se  wherein  the  reign  of  tho  saints  is  men- 
tioned, which  faith  ho  believes  will  now  begin."  In  his 
retirement  at  Raby  ho  now  wrote  the  lietired  Man's  Medi- 
lations.  In  160G  ho  proposed  in  A  Uealinf)  Question  o, 
new  form  of  government,  insisting  as  before  upon  a  Puritan 
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parliament  supreme  over  the  army.  This  he  sent  to  Crom- 
well, and  so  alarmed  was  the  Protector  at  the  interest  it 
excited  that  Vane  was  summoned  on  12th  August  to  the 
council  in  consequence.  Befiising  to  give  security  not  to 
disturb  the  public  peace,  he  was  on  9th  September  sent 
prisoner  to  Carisbrooke  Castle,  and  there  remained  until 
31st  December.  He  had  previously,  according  to  his 
opponents,  excited  the  jealousy  of  the  Government  by 
"  going  up  and  down  among  the  Quakers,  and  endeavour- 
ing to  -.vithdraw  them  from  their  submission  to  the  Govern- 
ment." After  the  death  of  Cromwell  he  stood  for  Kingston 
and  Bristol  successively,  and  was  elected,  but  the  court 
managers  gave  the  certificate  of  election  to  the  defeated 
candidates;  finally,  however,  he  was  chosen  for  AVbitchurch 
and  took  his  seat  on  27th  January  1639,  at  the  head  of 
the  small  body  of  forty  republicans.  He  was  at  once 
urgent  in  pressing  that,  before  Richard  Cromwell,  for 
whom  he  had  a  great  contempt  was  acknowledged  pro- 
tector, the  limitations  of  his  power,  and  the  full  securit}- 
of  parliament  and  subjects,  should  be  settled.  Upon 
Kichard's  abdication  he  joined  the  army  leaders  in  reviv- 
ing  the  Bump ;  and,  when  the  breach  occurred  between  it 
and  the  army,  he  adhered  to  the  latter,  accepting  a  com- 
mission from  them.  He  wa.s  one  of  the  committee  of  safety 
and  also  of  the  council  of  state  appointed  in  May ;  he  was, 
too,  chairman  of  the  army  and  navy  commission,  and  soon 
afterwards  of  another  special  commission  for  the  navy. 
In  September  he  was  made  president  of  the  council.  He 
had,  morever,  in  May,  been  appointed  with  Lambert  and 
others  to  treat  with  the  Dutch  ambassador  for  freeing  the 
commerce  of  the  Baltic.  When  Monk  arrived  in  London 
Vane  was  ordered  to  his  seat  in  Lincolnshire,. having  been 
discharged  from  the  parliament  for  espousing  the  cause  of 
the  army. 

At  the  Restoration  Vane  was  imprisoned  in  the  Tower 
by  the  king's  order.  After  several  conferences  between 
the  Houses  of  Parliament  it  was  agreed  that  he  should  he 
excepted  from  the  indemnity  bill,  but  that  a  petition  should 
lie  sent  to  Charles  asking  that  his  life  might  bo  spared. 
The  petition  was  granted.  During  the  conferences  he  had 
been  moved  from  prison  to  prison,  and  was  finally  placed 
in  a  castle  in  the  Scilly  Isles.  In  his  captivity  he  wrote 
the  People's  Case  Slat-'d,  with  many  other  political  and 
religious  works  of  the  highest  eloquence  and  beauty.  On 
7th  March  1602,  the  Convention  Parliament  being  no  longer 
■n  existence,  ho  Wiis  taken  to  London,  and  on  2d  June  put 
upon  bia  trial,  which  was  conducted  with  n  shamclcts 
absence  of  equity.  Ho  was  refused  the  assistance  of  counsel 
and  was  not  allowed  to  see  the  indictment  before  it  was 
rr-ad.  In  his  own  behalf  he  spoke  courageously  and  well, 
pleading  the  authority  of  the  Long  Pprliament  for  his  Oct.", 
and  maintaining  that  the  House  of  Commons,  "rcprcscnt- 
iiij;  the  whole  iKxly  of  the  people  in  case  of  a  dilTcrcnco 
1'  twc'.n  the  authority,  royal  and  politic,  possessed  a  just 
IHV.vcr  to  defend  the  right  of  the  people,  and  to  anthorizo 
tl.o  ]..'ojp1'3  of  England  and  every  one  of  them  to  defend 
tl"  111."  Chariw,  however,  was  dctonninc<l  that  ho  should 
<li'-,  and,  in  spito  of  his  answer  to  the  petition  mentioned 
aWivu,  wroto  him^.lf  to  Clarendon  declaring  that  Vono 
wa»  "loo  il  :  man  to  let  live,  if  wo  can  honestly 

put  him  «v,  y."     He  wnn  therefore  sentenced  on 

Ilth  .luno  l'>  fiialh.  On  the  14th  ho  was  taken  out  to 
cxcMitioD,  and  <!ii:d  with  Iho  serenity  and  coura(,j  which 
had  nnrk'd  his  life.  (o.  A.) 

V.XNILLA,  a  flavonrinR  op'-iif  |-ir;:i-ly  used  in  the 
manufacture   of   chocolate,   in  •  v,  nnd   in   por- 

fiitnTV.      It   ron.i-fi   nf  ((,»   fori  i  dried  p<xl8  of 

iij(  to  llio  (.••  '"">  V'tni/la.' 
'  il  artirlo  i»  llio  produro  of 


V.  planifoli/t,  Andrews,  a  native  of  eastern  Mexico,  bm 
now  largely  cultivated  in  several  tropical  countries,  c^peci' 
aUy  in  Reunion,  the  Seychelles,  and  Java.  The  plant  has 
a  long  fleshy  stem  and  attaches  itself  by  its  aerial  rootlets 
to  trees,  and  appears  to  be  little  dependent  on  the  soil  for 
nourishment.  The  leaves  are  alternate,  oval-knceolatei 
and  fleshy ;  and  the  greenish  white  flowers  form  axillary 


&|i«u.  ratnl^a,  diB.  ol  Mind,  ■  |>o«l. 
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YtnilU  plant    A.  Flower,  leaf,  and  aerial  roo'leta.    D.  Tod  or  (hut. 

spikes.  The  fruit  is  a  pod  from  0  to  1 2  inches'  long,  and 
when  mature  about  half  an  inch  in  diameter.  The  wild 
jilant  yields  a  smaller  and  less  aromatic  fruit,  distingili»hed 
in  Mexico  aa  liaynilta  cimarona,  the  cultivated  vanilla 
being  known  as  Ji.  corricnie.  Jlexlcan  vanilla  is  regarded 
as  the  best.  It  is  princii>ally  consumed  in  the  I'niled 
States,  which  im|)ort  about  100,000  lb  of  it  annually. 
Reunion  produces  about  the  same  quantity,  which  is  sent 
to  Bordeau.x.  Ibo  chief  centre  of  the  trade  in  France.  Its 
odour  is  said  to  differ  from  the  Mexican  variety  in  having 
a  suggestion  of  tonqua  bean.  Guadaloupc  )<roduces  about 
5000  II)  per  annum,  which  is  likewise  shipped  to  Bordeaux. 
Mauritius  exported  20,481  ft  in  li<77.  The  Seychelles 
have  lately  produced  large  quantities  of  exceedingly  fine 
quality ;  the  produce  of  these  islands  goes  chiefly  to  the 
London  market.  The  Java  vanilla,  grown  chiefly  in  Kra- 
wang  and  the  Preanger  Regencies,  is  shipped  to  Hnllaiid. 
The  amount  exported  from  the  liist  Indian  Archijiclago 
to  Holland  in  1876  amounted  to  nlx>ut  5000  0).  The 
best  varieties  of  vanilla  \>od3  are  of  a  dark  chocolate  brown 
or  nearly  black  colour,  and  are  covered  with  a  crystalline 
cfllorescenco  technically  known  as  pirre,  the  presence  of 
which  is  taken  ns  a  criterion  of  quality.  Tlio  peculiar 
fragrance  of  vanilla  is  duo  to  vanillin,  CgHjOj,  which  forms 
this  efllore.sccnce.  Chemically  speaking,  it  is  the  aldehyde 
of  methyl-protocatechuic  acid.  It  is  not  naturally  prc^ent 
in  the  flesliy  exterior  ot  the  pod,  but  is  secreted  by  hair- 
like  papi!l:c  lining  its  three  intcrnol  angles,  and  ultimately 
becomcf  dilTuscd  through  the  viscid  oily  liiiuid  .vnrround- 
ing  the  seeds.  The  amount  of  vanillin  varies  acinrdi'in  to 
the  kind  :  Mexican  vanilla  yields  1  -69,  rtourlwn  or  lUunion 
1-9  to  2-48,  and  Java  275  per  cent.  Ue.sides  vanillin,  tho 
\KxU  contain  vanillic  acid  (which  is  odourless^,  ah'iut  1 1  per 
cent,  of  rixc<l  oil.  23  per  cent,  of  fcofl  ream,  vuinir,  gum, 
and  oxalate  of  limv. 

Vonilliii  f<>im>  rrvaUllina  noadlu.  fuiiblc  si  81*  C.  snd  aninlOa 


tniiiine  It      Vanillin  li««  Ixrii  Kmii'l  in 
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«  ■  ■      '.-t  wh™  taken  in  atnall  do»M,  »»  mneh  u  10 

I  ■    n  aiiniinistonHl  without  noxious  rvault^    On 

tw.  >  Aiiin!Ai>.  ■■    •■■•h  aa  fro^,  it  apivani  to  act  as  a  con - 

Tu'.iiT*.     It  1..  *tcj  as  a  stimulant  of  an  oioitoinotor 

charactar  in  a:  mil.      Tlid  )X)iAoi)ous  oirfota  that  havo 

oa  MTarml  ocoaj^ou;>  lolluwcd  fr\mi  catinc  ices  tlavonred  with 
TUiiUa  are  not  to  be  attributed  to  the  vanilla,  but  probably  to  tho 

yiT— - *■  '  -  ^'  -  ■  ■'     '*  ""   y.uni.  [3],  xvii.  jv.  150),  a  poison 

l(.  ,  no  certain  putrefactive  chant's, 

an  .  I»erhftp9  to  the  presence  of  niicro- 

•copic  'uii^i  la  tlio  vaiulh,  the  i>lantations  bcinj^  liable  to  tho 
attack  of  JUdcrium  yulrr,linis.  Workmen  handling  tho  beans  in 
the  Bordeaux  factories  aro  subject  to  itching  of  tho  hands  and  face  ; 
int  this  is  caused  by  an  Aoirvs  which  occupies  tho  end  of  tho  pod. 
]o  some  cases,  however,  symptoms  of  dizziness,  weariness,  and 
malaise,  with  muscular  pains,  have  been  felt,  duo  probably  to  tho 
abaorption  of  tho  oily  juioe  by  the  hands  of  tho  workmen.  Thoso 
symptoms  have  been  attribut^^d  to  tho  variety  of  vanilla  known  as 
Tanillon,  bnt  it  aeema  equally  probable  ttukt  they  are  due  to 
idiosyncrasr. 

•  The  metViod  of  cultivation  and  preparation  of  vanilla  for  tho 
market  varies  somewhat  in  ditfcrent  countries.  In  Mexico  a  clear- 
ing is  made  in  the  forest,  where  a  few  youne  trees,  12  or  15  feet 
apart,  are  left  to  serve  as  a  support  for  the  climbing  stems  of  tho 
vanilla  plant.  Close  to  each  tree  two  cnttings,  3  to  5  feet  in  length, 
are  inserted  in  the  soil  to  tho  depth  of  about  a  foot,  tho  upper  part 
being  tied  to  the  tree.  The  cuttings  I'ccomo  rooted  in  about  a 
month,  but  do  not  bear  fruit  until  the  third  year.  They  continue 
to  beir  for  abont  thirtv  years.  In  Reunion,  Mauritius,  and  tho 
Seychelles  tho  young  plants  are  supported  by  a  rude  trellis  made 
Iwtween  the  'mnks  of  trees.  Although  tho  plants  aro  probably 
fertilixed  bv  i,,'ecta  in  their  native  country,  in  Reunion  and  elsc- 
vheie  fertilization  has  to  bo  promoted  by  hand.  Only  the  finest 
lowers  of  each  spike  are  fertilized,  or  tho  plants  would  die  of  c.t- 
hsiution.  Tho  pods  are  cut  off  separately  as  they  ripen,  since,  if 
over-ripe,  they  are  apt  to  split  in  drying,  and  if  unripe  the  product 
will  be  of  inferior  colour  and  fragrance.  Tho  pods  take  a  month 
to  arrive  at  full  size  and  six  months  longer  to  ripen.  Tho  exact 
lime  for  collecting  is  judged  by  the  crackling  of  tho  pod  when 
pinched  between  the  lingers.  The  aroma  of  vanilla  is  developed 
by  fermentation,  and  is  said  not  to  pre-exist  in  the  ripo  fruit. 

In  Mexico  the  Tiods  after  they  aro  gathered,  are  placed  in  heaps 
Tinder  a  shed  until  they  be;^n  to  shrivel,  and  aro  then  submitted 
to  a  sweating  process.  They  aranoxt  wrapped  in  a  woollen  cloth 
and  exposed  to  the  .sun  during  the  dav,  or  heated  in  an  oven  to 
HO*  Tahr.  if  tho  weather  is  cloudy,  and  then  enclosed  in  air-tight 
boxes  at  night  to  sweat.  In  twenty-four  to  thirty-six  hours,  accord- 
ing to  size,  the  pods  havo  acquired  a  fine  chestnut-brown  colour. 
They  are  then  spread  in  the  sun  for  about  two  months  to  dry,  and 
are  sulisequently  tied  up  into  small  packets  of  uniform  length. 
In  Reunion  the  pods  are  sorted  into  lengths  and  scalded  in  boiling 
water,  the  long  pods  being  immersed  ten  seconds,  those  of  a  medium 
size  fifteen  seconds,  and  the  short  ones  for  fully  one  minute.  They 
are  next  exposed  to  tho  sun  between  woollen  blankets  for  about  a 
werk,  until  they  assume  the  characteristic  brown  colour.  They 
are  then  spread  out  under  zinc-roofed  sheds  and  turned  frequently 
to  ensure  equal  drying.  When  tho  beans  can  be  twisted  round  tho 
finder  without  cracking,  the  "smoothing  process"  is  commenced. 
This  consists  in  passing  tho  beans  between  the  fingers  frequently, 
apiarently  to  distribute  equally  tho  nnctuous  liquid  which  exudes 
as  the  fermentation  proceeds,  and  to  which  the  lustre  and  supple- 
ness of  the  bean  are  due.  When  dry  they  are  tied  up  in  bundles 
of  uniform  length.  These  are  divided  into  three  commercial 
sorts, — (1)  those  which  aro  nearly  black  and  glossy  and  which  soon 
become  frosted  ;  (2)  those  which  arc  lighter  in  colour,  more  or  less 
spotted  with  grey,  and  not  so  glossy  ;  (3)  thoso  which  aro  gathered 
in  an  nnrine  condition  and  become  little,  if  at  all,  frosted  over 
with  r-ystaJs.  In  Guiana,  where  an  inferior  quality  is  prepared, 
the  beans  are  placed  on  ashes  and  left  until  they  begin  to  ehrivel ; 
they  are  then  wiped,  rubbed  over  with  oil,  an(l,  tho  lower  end  of 
the  pod  having  wen  tied,  are  hung  up  in  the  air  to  dry. 

Ot/ifr  Varidia.—ln  Brazil,  Teru,  and  other  parts  of  South 
America  a  broad  and  fleshy  vanilla  is  prepared,  which  has'an  inferior 
odour.  It  is  believed  to  be  obtained  from  V.  pompona,  Schiede, 
which  ha.,  lj'.<n  found  to  contain,  Ijesides  from  'i  to  -7  per  cent,  of 
vanilli.T,  another  ingredient,  benz.ildehydc,  by  which  the  odour  of 
vanilla  is  modified.  This  variety  is  often  distinguished  as  vanillon 
in  commerce.  It  is  destitute  of  givre.  Rio'vanilla  is  collected 
on  the  banks  of  the  l'arahyl)a  river  lin  tho  province  of  Rio  de 
Janeiro,  Brazil,  and  is  obtained  from  V.  palmarum,  Lim^  It  has 
been  found  to  yield  103  per  cent,  of  vanillin.  It  is  ST  inferior 
qnality,  but  might  be  improved  if  more  attention  were  paid  to 
the  curing  process.  Guiana  vanilla  is  a  coarse  variety  obtained 
from  r.  gnianrmrii,  Splitberger.  The  pods  are  short,  thick,  and 
frequently  split  open,  and  of  inferior  fragrance.  None  of  the  .Scntli- 
American  vanillas  appear  to  be  used  in  Great  Britain  for  flavouring 
purposes,  but  solely  for  perftuneiy,  (E.  M.  11.) 


VANTN'I,  LtTCTLio  (ir)85-1619),  philoaopiicr,  \Ta3  born  at 
Taurisanp,  near  Naples,  in  1585.  He  studied  philosoiiby 
and  thculogj'  at  Rome,  and  after  liia  return  to  Naples  applied 
himself  to  tlio  physical  studies  which  had  come  into  vogue 
with  tho  Renaissance.  Though  unmethodically  cultivated 
and  destitute  of  definite  results,  pliysical  science  power- 
fully allccted  men's  imaginations  in  this  transition  jieriod 
between  tho  break-up  of  scholasticism  and  tho  riso'of 
modern  thought,  and  exercised  an  important  inlluchco 
upon  philosophy.  Giordano  Bruno  is  perhaps  tho  most 
striking  instance  of  tliis,  and  Vanini  in  some  respects  re- 
sembles Bruno,  thougli  much  his  inferior  both  intellectu- 
ally and  morally.  Both  represent  tho  spirit  of  revolt 
against  tho  old,  tho  ferment  and  unrest  of  the  IGth  cen- 
tury. Vanini  resembles  Bruno,  not  only  in  his  wandering 
life,  but  also  in  lils  anti-Christian  bias,  and  in  the  tragic 
death  which  ho  suffered  at  tho  hands  of  tho  constituted 
authorities.  From  Naples  Vanini  proceeded  to  Padua, 
where  he  camo  under  the  influence  of  Pomponatius,  whom 
he  styles  his  divine  master.  Pomponatius  Ijolonged  to  the 
Alexandrist  school  of  Aristotelians,  and  denied  the  im- 
mortality of  the  soul.  Vanini  speaks  of  Aristotle  as  "  the 
god  of  philosophers,  the  dictator  of  human  nature,  and 
the  sovereign  pontiff  of  the  sages,"  but  gives  the  same 
naturalistic  turn  to  the  Aristotelian  doctrine.  At  Padua, 
where  be  appears  to  have  remained  for  several  years, 
Vanini  added  law  to  his  other  acquirements,  and  he  is  at 
pains  to  print  himself  in  his  books  as  doctor  idrhmque 
juris.  He  was  also  ordained  priest ;  but,  on  leaving  Padua, 
he  led  a  roving  life  in  France,  Switzerland,  and  the  Low 
Countries,  supporting  himself  by  giving  lessons  and  using 
the  opportunity,  it  would  seem,  for  tho  dissemination  of 
anti-religious  views.  He  was  obliged  to  flee  from  Lyons 
to  England  in  1614,  but  was  imprisoned  in  London  for 
some  reason  for  forty-nine  days.  Being  set  at  liberty,  he 
returned  to  Italy  and  made  an  attempt  to  teach  in  Genoa, 
but  the  samo  complaints  being  made  against  him  drove 
him  once  more  to  France.  Here  he  made  a  valiant  effort 
to  clear  himself  of  suspicion  by  publishing  a  book  against 
atheists, — Amphiihtalntm  jEtcrmz  Provideniix  Divino- 
Magicum,  necnon  Astrologo-C atholicum,  adversus  Veteres 
Fhiloaophos,  Atheos,  Epicureos,  Peripateticos,  et  Stoicos 
(1615).  It  has  been  said  that  by  tho  weakness  of  his 
answers  he  designedly  gives  his  opponents  tho  victory 
under  pretence  of  refuting  them  ;  but,  though  the  defini- 
tions of  God  are  somewhat  pantheistic,  the  book  is  suffi- 
ciently orthodox.  Yet  it  cannot  be  taken  as  expounding 
his  own  views.  Vanini  expressly  tells  us  so  in  his  second 
(and  only  other  published)  work,  and  the  tone  of  that 
work  would  be  sufficient  proof  without  this  assurance. 
Though  certified  by  two  doctors  of  the  Sorbonne,  the 
second  book  undoubtedly  preaches  a  pantheism  nearly 
akin  to  atheism,  and  a  sensualistic  ethics  strongly  tinged 
with  immorality.  The  title  {De  Admirandis  Naturm  Eegin.v. 
Deecque  Mortalium  Arcanis)  correctly  indicates  its  general 
tenor.  It  was  published  at  Paris  in  1616,  and  was  soon 
afterwards  re-examined  by  the  Sorbonne  and  condemned 
to  the  flames.  This  was  the  occasion  of  Vanini's  leaving 
Paris,  where  he  had  been  staying  as  chaplain  to  Marshal 
de  Bassompierre,  to  whom  the  book  is  dedicated.  He 
began  to  teach  in  .Toulouse,  but  soon  roused  the  clergy 
and  magistrates  against  him.  He  was  arrested  in  Novem- 
ber 1618,  and  after  a  prolonged  trial  was  condemned,  as 
an  atheist,  to  havo  his  tongue  cut  out,  and  to  be  strangled 
at  the  stake,  his  body  to  be  afterwards  burned  to  ashes. 
This  savage  sentence  was  executed  on  9th  February  1619. 
During  his  imprisonment,  it  is  said,  he  professed  the  most 
orthodox  Catholicism,  but  as  soon  as  all  Lope  was  gone 
gave  vent  to  his  true  feelings  in  ribald  impieties.  He 
appears  to  have  met  his  fate  with  courage,  mingled  perhaps 
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with  bravado.  His  moral  character  was  loose  and  ricions, 
and  his  writings  show  him  to  have  been  a  man  of  inordinate 
vanity.  Though  he  possessed  unquestionable  gifts,  neither 
originality  nor  profundity  can  be  claimed  for  him  as  a 
thinker.  His  fate,  however,  has  given  him  a  species  of 
fame. 

The  best  moaeni  account  of  Vanini  is  to  bo  found  in  Consin's 
Fragments  tU  Fhilosophu  CarUsicnru.  HU  works  have  been  repab- 
lished  by  RousseloL 

VANLOO,  CnAELEs  AxDr.EW  (1705-1765),  suoject 
painter,  a  younger  brother  of  John  Baptist  A'anloo  (sec 
below),  was  born  at  Nice  on  15th  February  1705.  He 
received  some  instruction  from  his  brother,  and  like  him 
studied  in  Eome  under  Luti.  Leaving  Italy  in  1723,  he 
worked  in  Paris,  where  ho  gaictd  the  first  prize  for  his- 
torical painting.  After  again  visiting  Italy  in  1727,  he 
was  employed  by  the  king  of  Sardinia,  for  whom  he 
painted  a  series  of  subjecU  illustrative  of  Tasso.  In  1734 
he  settled  in  Pans,  and  in  1735  l>ocame  a  member  of  the 
French  Academy ;  and  be  was  decorated  valh  the  order  of 
St  Michael  and  appointed  principal  painter  to  the  king. 
By  his  simplicity  of  style  and  correctness  of  design,  the 
result  of  his  study  of  the  great  Italian  masters,  he  did* 
much  to  purify  the  modern  French  school ;  but  the  con- 
temporary praise  that  was  lavished  u|)on  his' productions 
now  appears  undue  and  excessive.  His  Marriage  of  the 
Virgin  13  preserved  in  the  Louvre.  He  died  at  Paris  on 
15th  July  1765 

VAXLOO,  Jon>f  Baptist  (1684-1745),  subject  and  por- 
trait painter,  was  born  at  Aix  in  Provence  on  Utli 
January  1684.  Ho  was  instructed  in  art  by  his  father. 
Having  at  an  early  age  executed  several  pictures  for  the 
decoration  of  the  church  and  public  buildings  at  Aix,  he 
was  employed  on  similar  work  at  Toulon,  which  ho  was 
obliged  to  leave  during  the  siege  of  1707.  He  was  patron- 
ized by  the  prince  of  Carignan,  who  sent  him  to  Home, 
where  he  studied  under  Benedetto  Luti.  Hero  ho  was 
much  employed  on  church  pictures,  and  in  particular 
executed  a  >:roatly  praised  Scourging  of  Christ  for  St 
Maria  in  Monticelii.  At  Turin  he  painted  the  duke  of 
Savoy  and  sever.il  members  of  his  court.  Then,  removing 
to  Parij.  where  ho  was  elected  a  member  of  the  French 
Academy,  ha  executed  various  altar-pieces  and  restored 
the  worki  of  Primaticcio  at  Fontainebleau.  In  1737  he 
came  to  EngLind,  where  ho  attracted  attention  by  his  por- 
trait of  Colley  Ci'iber  and  of  Owen  McSwiny,  the  theatrical 
manager;  the  latter,  like  many  oihcr  of  Vanloo's  work.", 
wa*  engraved  in  mezzotint  by  tho  younger  Fabcr.  He 
also  painter!  .Sir  I'.ol>crt  Walpole,  whoso  portrait  by  Vanloo 
in  his  robes  a<  chancellor  of  the  cxchcf(ucr  is  iii  tho  National 
Portrait  Gallery  (London),  and  the  Prince  and  Princess  of 
Wales.  He  did  not,  however,  practise  long  in  Fngland, 
f'T  hii  health  failing  ho  retired  to  Paris  in  17-12,  and  after- 
wardi  to  Aix, 'where  he  died  on  19th  December  1745. 
Mis  likencs.<es  were  striking  and  faithful,  but  seldom 
fluttering,  and  his  heads  are  forciblo  in  colouring.  Tho 
drapcriei  and  occcisoricj  in  his  pictures  wcro  usually 
painted  by  Van  Achcn,  Eccatdt,  and  Boot. 

VANNh>)  (Hrclon  Ciien'J).  a  town  of  France,  chef -lieu 
of  the  department  of  Morbih.an  an>l  an  episcopal  sec,  i!i 
•iluatod  on  a  littlo  stream,  10  miles  from  tho  Oulf  of 
Morbihan  and  81  north-west  of  Nantes  on  tho  railway  to 
Brest.  Tho  narrow,  ^'cep,  and  crooked  streets  of  ibo  olil 
town,  which  lis  on  a  hill  faring  tho  south,  are  Burroundcl 
by  fortifirntiom  nf  ilm  Hili,  l.'>lh,  and  17th  centuries, 
pirrnd  l.y  I"  I  by  nine  t'lwom  and  five 

Irti'd'T  \  •  n.     Hiime  of  tho  remain* 

•ro  Bomnn,  nwl  in  tlio  LVii  -laMo  «  Tower  Olivier  do  Cliuon 
w»4  confined  in  I3.S7.  Tho  mudora  suburbs,  with  public 
boildiogt,  b«n«ck«,  cooTcnls,  wjuaroi,  walks,  and  the  Qort 


surround  tno  old  town.  The  archssological  museum  eon- 
tains  one  of  the  richest  collections  of  prehistoric  remains 
in  Europe.  There  arc  also  a  museum  of  natural  history 
and  a  library  (10,000  volumes).  The  cathedral  of  St  Peter 
overlooks  the  old  town  ;  burnt  by  the  Normans  in  the 
10th  century,  it  was  rebuilt  in  the  13th,  15th,  and  18th 
centuries.  It  has  no  architectural  interest,  but  contains 
the  relics  and  tomb  of  St  Vixcekt  Ferrek  (q.v.\  The 
curious  round  Chapelle  du  Pardon  was  built  in  1557  in  the 
Italian  style.  Some  interesting  old  houses,  including  that 
of  St  Vincent  Ferrer  and  that  of  the  {)arlement  of  Brittany, 
the  rich  private  collections  of  M.  de  Limur,  the  huge  bar- 
racks, and  threo  large  hospitals  should  also  be  mentioned. 
In  1882  thirty-five  vessels  (3480  tons)  entered  and  seventy- 
four  (7225  tons)  left  the  port  of  Vannes,  which  is  access- 
ible to  vessels  ol  150  tons;  those  of  800  tons  can  come 
to  within  2  miles.  Tho  population  in  1881  was  16,667 
(commune  19,284),  and  had  increased  by  1886  to  18.127 
(commune  20,036). 

Vannes  {I>ariorigum\lhi  capital  of  the  Veneti,  was  at  the  head  of 
the  Armorican  leigu-3  against  Julius  Cceaar,  who  in  66  ac.  ovcrcama 
their  Heet  and  opened  up  their  country  by  six  roads,  St  Paterous, 
the  first  bishop,  was  coosecratod  in  465.  In  the  5th  century  Vannes 
was  ruled  for  a  time  by  independent  counts,  but  soon  came  umlcr  tlio 
yoke  of  tho  Franks.  Nominoe.  the  lieutenant  of  Louis  the  Pious 
in  Brittany,  assumed  the  title  of  king  in  S43.  and  one  of  his  brothers 
was  the  founder  of  a  line  of  counts  who  distinguished  themselrt^a 
against  the  Xormans  in  tho  9lh  and  10th  centuries.  Vannes  be- 
came part  of  tho  duchy  of  Brittany  under  GoofTrcy,  who  died  in 
1003,  and  the  estates  of  Brittany  met  there  for  the  first  lime  after 
the  death  of  Arthur  of  Brittany.  In  the  course  of  the  War  of  Suc- 
cession the  town  was  besieged  four  times  in  1342.  Duke  John  IV. 
luilt  here  the  castle  of  L'Herraine  and  made  it  his  habitual  residence. 
In  1437  the  town  waa  for  a  year  in  the  bands  of  Charles  VIII.  of 
France.  In  1532  Brittany  was  definitively  united  to  France.  Tho 
estates  met  at  Vannes  several  times  in  the  17th  and  18th  centuries. 
During  the  Revolution  this  town  was  the  scene  of  highly  dramatic 
episodes,  including  tho  execution  of  some  of  the  prisoners  of 
Quilvroii. 

VANNUCCL     See  Percclno. 

VAPOUR.     See  Evaporatio.n. 

VAR,  a  department  of  France,  formed  in  1790  of  part 
of  Provence,  but  reduced  in  1860  by  tho  formation  of  the 
department  of  Aljics-Maritimes,  so  that  tho  Var  no  longer 
flows  through  the  department  to  which  it  gives  its  name 
Situated  between  42'  5S'  and  43'  55'  N.  lat.  and  5"  39 
and  6'  57'  E.  long ,  Var  is  bounded  by  the  Mediterranean 
on  tho  S,  by  Alpcs-Maritimcs  on  the  E.,  by  Bas<.cs-.-\l(>ei 
on  tho  N.,  and  by  Bouchcs-du-Rhono  on  tho  W.  In  tho 
.N.W.  it  touches  the  department  of  Vaucluso.  The  river 
Verdon  on  the  N.  anil  tho  Siagno  on  the  N  E.  arc  natural 
boundaries.  The  surface  of  the  de(>arttnent  is  one  of  the 
most  broken  in  France ;  tho  highest  point  is  in  the  north- 
cast,  where  a  peak  of  the  Alps  rises  to  5620  feet  and  is 
surrounded  by  others  ranging  from  4500  to  5000  feet. 
Theso  calcareous  hills  are  much  fissured  and  very  dry  on 
tho  higher  plateaus,  but  are  rich  in  springs,  which  occasion 
a  very  beautiful  verdure  in  tho  valleys.  Towards  tho 
west  rises  the  St  Baumo  (3700  to  3800  feet),  which  is 
connected  on  the  south  with  the  hills  above  Toulon  (2.100 
feet).  The  Maurcs  (25,50  feet),  which  extend  between  tho 
coast  from  llyirea  to  Fri^jus,  and  the  valley  of  tho  Argons 
form,  geologically  speaking,  a  sort  of  island  in  I'rovcncc, 
being  composed  of  granite,  gneiw,  and  schinls.  To  the 
north  of  the  Argens  rises  tho  independent  F.»ldrel  Range 
(^2(120  feel),  mostly  com|io«cd  of  igneous  rocks,  with  some 
fctiists  and  porphyry.  Tho  principal  river  is  tho  Argons 
(71  miles),  which  drains  tho  larger  portion  of  tho  dojiart- 
ment,  traversing  it  from  west  to  oast,  and  falling  into  tho 
acd  a  liltio  south  of  Frt'jus.  Its  minimum  volumo  is 
72.000  cubic  feet,  even  in  tho  driest  weather  oml  whon 
moat  lavishly  drawn  on  for  irrigation.  Nominally  it  is 
navigable  lor  1 1  miles,  but  in  point  of  fact  it  is  used  only 
for  floating  timber.     Droguignoo,  tho  chef-liou  of  Var,  if 
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dtoAted  on  the  Nartubr,  the  principal  tribntniy  of  the 
Argens,  Other  streams  arc,  in  the  north  the  Vcrdon,  a 
tributary  of  the  l)urance,  in  the  west  the  lluvauno  and 
Arc.  in  the  south  the  Uapeau,  and  in  the  east  the  Siagne. 
Thfc  coast-line,  which  is  one  of  the  most  beautiful  and 
picturesquely  varied  in  France,  runs  from  west  to  east 
between  the  Gulf  of  La  Oiotat  and  Cape  Comarat,  then 
from  south-west  to  north-tast  between  the  Gulfs  of  St 
Tropes  and  La  Napoule.  The  shore  is  dotted  from  west 
to  east  with  the  sand-covered  remains  of  the  Phocxan  city 
of  Tauroentum  ;  the  little  ports  of  JJandol  and  St  Nazairo  ; 
the  peninsula  of  Capo  Sici^,  11  SO  feet  high,  with  its 
projection  Cape  C^pet  (see  To0los)  ;  the  roads  of  Toulon  ; 
the  roads  of  Giens,  the  site  of  the  Gallo-Eonian  town  of 
Pompoiiiana ;  the  peninsula  of  Giens,  formerly  an  island 
attached  to  the  mainland  by  two  long  spits  of  sand, 
between  which  lies  the  lagoon  of  Lcs  Pesquiers  with  its 
"salines";  the  great  anchorage  of  HyJres,  shut  off  from 
the  Mediterranean  on  the  south  by  the  hilly  and  wooded 
isUnds  of  Porquerolles,  Port-Cros,  and  Le  Levant;  the 
bold  promontories  of  the  Maures  Mountains,  dividing  the 
coast  into  lovely  bays ;  Cape  Comarat  (130  feet),  with  a 
lighthouse ;  the  deep  Gulf  of  St  Tropez,  with  perhaps  the 
best  anchorage  in  all  Provence;  the  Gulf  of  Frdjus,  where 
owing  to  the  accumulated  alluvial  deposits  of  the  Argons 
the  site  of  the  Roman  port  of  Forum  Julii  is  now  occu- 
pied by  the  inland  town  of  St  Raphael ;  the  porphyry 
headlands  of  the  Estdrel  Range,  with  the  roads  of  Agay 
between  them  ;  and  Cape  Rous  (1486  feet).  The  climate 
is  remarkably  fine  and  mild  on  the  coast,  ■where  there  is 
complete  shelter  from  the  north  wind,  but  is  more  severe 
in  the  mountains.  Hyeres  and  St  Raphael  arc  favourite 
invalid  resorts.  The  average  terai)erature  is  58°  Fahr.  at 
Toulon,  59°  at  Hyeres.  The  annual  rainfall  is  19  inches 
at  Toulon  and  24  in  the  valley  of  the  Argons. 

Of  the  total  area  of  1,489,488  acres  379,021  aro  arable,  529,660 
nnder  wood,  185,333  nnder  vinejards,  14,857  are  meadows  and 
orchards,  49,606  pasture,  and  142,166  nncultivated.  Tlio  live 
•tock  includes  8460  horses  (many  of  Arab  blood),  13,230  mules, 
6420  asses,  3015  cattle,  105,840  slieep  (wool-clip  in  1879,  234  tons 
i  cwts.,  valued  at  £10,000),  19,900  pigs,  and  14,815  goats.  There 
were  14,330  beehives  (42  tons  10  cwts.  of  houey  and  28  tons  7 
cwts.  of  wax  in  1879).  In  1884  366  tons  15  cwts.  of  silk  cocoons 
were  produced.  The  crops  in  1884  were  1,485,000  bushels  of  wheat, 
•13,200  of  meslin,  11,000  of  r)-e,  30,250  of  barley,  7150  of  maize, 
2640  of  millet,  125,400  of  oaU,  4,840,000  of  potatoes,  2512  tons  of 
beetroot,  and  103,000  tons  of  different  kinds  of  foJJci-.  Tlie  \-ines, 
reduced  by  60  per  cent  since  1875  by  the  phylloxera,  yicMcd  in 
1884  over  7,000,000  gallons  of  wine  (average  of  ]>reviou8  10  years 
over  29,000,000  gillons).  In  1879  olives  occupied  77,777  acres 
and  yielded  1,384,856  bushels;  four. fifths  of  the  crop  was  pressed 
for  oil  and  yielded  5266  tons.  Mulberries,  Btrawbcrries,  pears, 
peaches,  plums,  figs,  almonds,  oranges,  pomegranates,  lemons, 
lujubea,  cuavas,  and  Japanese  medlars  are  grown ;  and  the 
iaorel,  palm  tree,  date  tree,  eacaljT)tn8,  cactus,  and  sugar  cano 
flourish.  An  export  trade  is  carried  on  in  flowers,  and  also  in 
truffles,  capers,  and  onions.  The  forests  are  planted  with  white 
and  evergreen  oaks,  cork  trees,  maritime  pines,  and  chestnuts.  In 
the  dense,  and  almost  virgin,  forest  of  St  Baumo  are  beeches, 
maples,  limes,  oaks,  elms,  yews,  and  pines,  and  the  flora  of  tlio 
district  is  botanicaily  most  interesting.  Var  possesses  mines  of 
iron,  lead,  aluminium,  and  coal  (2846  tons  of  coal,  2075  tons  of 
lignite  in  1885).  From  300  to  400  workmen  are  employed  in  the 
production  of  salt  and  chemicals.  Hyf^rcs  (po])ulation  13,170  in 
1SS6;  produces  annually  from  20,000  to  25,000  tons  of  salt  ilarble, 
plaster,  stone,  chalk,  clay,  sandstone,  and  sand  for  glass  are 
quarried  or  dug.  There  are  200  manufactories  of  pottery,  earthen- 
ware, and  tiles.  Toulon  (57,635),  La  Seyne  (12,186),  St  Tropez 
(3C22),  and  Bandol,  where  ships  aro  built,  are  the  chief  industrial 
centres.  There  are  silk,  woollen  (250  spindles,  6  looms),  and  cotton 
(350  spindles,  9  looms)  mills,  bat,  cloth,  and  cork  manufactories 
(1000  workmen),  tan.yards,  paper-mills  (670  tons  in  1879),  print- 
ing establishments,  tinned  food  manufactories,  soap-works  (172 
tons),  breweries,  glassworks,  oil-mills— in  all  173  establisliments. 
There  are  tnnny,  anchovy,  and  sardine  fisheries.  The  department 
has  140  miles  of  railway,  164  of  national  roads,  and  2448  of  other 
roads.  About  half  tb-.  population  of  288,577  (1881)  were  agricul. 
toral,  46,691  maDuCactuniuc  .'•nd  30.223  marine.    In  1886  the  total 


population  of  the  department  nnmhcred  283,6?!).  Tar  is  divided 
into  3  arrondisscments  (Urnguignan,  the  clioMieu,  with  85C2  in- 
habitants in  18S6  ;  Urignolis,  with  4393  inhabitants  ;  aud  Toulon 
(7.t'.),  28  cantons,  and  145  eouiumncs  ;  it  forms  tlvj  diocese  of 
Frejus,  and  belongs  to  the  jurisdiction  of  the  Aix  court  of  appeal 
and  to  the  district  of  the  JIarseillcs  army  corps. 

VARASD  (Germ.  U'arasdin),  a  royal  free  city  of 
Hungary,  in  the  county  of  Yarnsd,  in  Croatia,  lies  about 
40  miles  north-north-east  of  ZAgrAb  (Agram),  on  the  river 
Dravc.  It  was  once  used  as  a  stronghold,  but  now  only 
the  castle  remains  fortified.  Varasd  possesses  several 
churches  of  interest,  a  fine  new  county  hall,  two  gym- 
nasia, and  a  real  school.  It  has  also  tobacco  and  liqueur 
factories,  and  enjoys  a  brisk  trade  in  wood  and  fruits, 
especially  plums.  The  inhabitants  numbered  13,701  in 
1S80. 

VARENIUS,BERNnAP.DtTS,  orBF.RNnAED  Vaken  (1622- 
1G70),  geographer,  was  born  at  llitzackcr  on  the  Elbe,  in 
the  Luiicburg  district  of  Hanover.  His  early  years  were 
si>ent  at  Uelzcn,  where  his  father  was  court  preacher  to 
tlie  duke  of  Brunswick.  Varenius  studied  at  tho  gym- 
nasium of  Hanover  and  at  Kiinigsbcrg  and  Leydcn  uni- 
versities, where  ho  devoted  himself  to  medicine,  taking 
his  degree  in  1649.  He  then  settled  at  Amsterdam,  in- 
tending to  practise  medicine.  But  tho  recent  discoveries 
of  Tasinan,  Kchoutcn,  and  other  Dutch  navigators,  and  his 
fricndihip  for  Blauw  and  other  geographers,  roused  in 
Varenius  an  interest  in  geography,  and  it  was  in  this 
study  that  tho  principal  achievements  of  Lis  life  ■wore 
gained.     Ho  died  in  107O. 

In  1649  he  published,  through  Elzevir,  his  Dcscriplio  Hcgni 
Japonies,  an  excellent  compilation,  which  may  still  be  read  with 
profit.  In  this  was  included  a  translation  into  Latin  of  Schouten's 
account  of  Siam  and  chapters  on  the  religions  of  various  peoples. 
Kext  year  appeared  tlio  work  by  which  he  is  best  known,  his 
Geographia  ('cncralis^  in  which  he  endeavoured  to  lay  down  tho 
general  jirinciples  of  the  subject  on  a  wide  scientific  basis,  accord- 
ing to  tho  knowledge  of  his  day.  The  work  is  divided  into(l) 
absolute  geography,  (2)  relative  geography,  and  (3)  comparativo 
geography.  The  iirst  investigates  mathematical  facts  relating  to 
the  earth  as  a  whole,  its  lignro,  dimensions,  motions,  their  measure- 
ment, ic.  The  second  part  considers  the  earth  as  affected  by  tho 
sun  and  stars,  climates,  seasons,  the  difference  of  apparent  time  at 
dificrent  places,  variations  in  the  length  of  the  day,  &c.  The  third 
part  treats  briefly  of  the  actual  divisions  of  tlw  surface  of  the  earth, 
their  relative  positions,  globe  and  map  construction,  longitude, 
navigation,  tc.  ThoUf;h  tho  subject  as  treated  by  Varenius  is 
crude  and  ill-defined,  still,  with  the  materials  at  his  command,  he 
dealt  with  it  on  tho  whole  in  a  really  philosophic  and  scientific 
spirit ;  and  it  long  held  its  position  as  the  best  treatise  on  scientific 
geography  in  existence.  The  work  went  through  many  editions. 
Sir  Isaac  Newton  introduced  several  important  improvements  into 
the  Cambridge  edition  of  1C72  ;  in  1712  Dr  Jurin  issued  an  edition 
with  a  valuable  appendix  ;  in  1733  the  whole  work  was  translated 
into  English  by  Dugdale  ;  and  in  1736  Dugdale's  second  edition 
was  revised  by  Shaw.  In  1755  a  Frc»ch  ti-.inslation  of  Sh.iw's 
edition  appeared  in  Paris.  There  v/as  aho  an  ItaUan  edition  printed 
at  Najdos  in  1716. 

See  a  paper  on  Varenius  by  H.  Bllok  in  TijdicJir,  van  Jict  Nedcrl.  Aardrtjhs. 
Cfnj'-'J-v.i!;',  8cr.  ii.  1)1.  iii.,  1>>S7.  ^ 

VARIABLE,  Complex.  1.  The  solution  of  a  quad- 
ratic equation  involves  the  extraction  of  the  square  root 
of  a  quantity  which  may  bo  negative.  In  that  case  the 
solution  is  of  the  form  a  +  J  -b-,  which  may  be  written 
a  +  b"/^!,  or  a-l-ti,  putting,  with  Gauss,  for  brevity, 
J^T=i.  Analysis  was,  therefore,  at  a  very  early  stage 
compelled  to  contemplate  tho  possibility  that  symbols  of 
magnitude  may  represent  combinations  of  dissimilar  con- 
stituents; but  it  is  only  within  tho  19th  century,  mainly 
owing  to  tho  initiative  of  Cauchy  and  of  Gauss,  that  the 
whole  domain  of  analysis  has  been  explored  from  this 
point  of  view.  A  quantity,  a  +  ib,  consisting  of  a  real 
part  containing  a  units  and  an  imaginary  part  containing 
b  units,  was  called  by  Gauss  a  complex  number,  and  tho 
conception  of  it  includes  those  of  each  kind,  the  real  and 
the  pvirely  imaginary  as  they  are  found  from  it  by  making 
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in  succession  i  =  0  and  a  =  0.  Quantities  thus  expressed 
are  subject  to  all  the  ordinary  algebraic  rules  applicable  to 
real  quantities,  and  in  addition  to  the  relation  »'*=  —  1. 
The  occurrence  of  this  symbol  i  in  an  identity  thus  singles 
out  two  distinct  identities  :  for  instance,  if  the  product  of 
a  +  ib  and  a  +  ib'  ha  A  +  xB,  we  hare  A^aa  -  bb'  and 
B  =  ab'  +  ba' ;  and  in  this  sense  Cauchy,  as  lately  as  1844, 
Btill  maintained  that  every  imaginary  equation  was  only 
the  symbolic  representation  of  two  equations  between  real 
quantities.  If  either  or  both  of  the  real  quantities  be 
variable,  the  quantity  is  called  a  complex  variable  ;  adopt- 
ing the  usual  notation,  it  is  then  written  x  +  iy  =  i.  In 
order  that  z  may  vanish,  both  x  and  y  must  do  so,  as  it  is 
not  possible  for  the  real  part  to  cancel  the  imaginary. 
But  either  part  becoming  infinite  renders  z  infinite,  and  a 
breach  of  continuity  in  the  change  of  the  variable  z  arises 
when  either  x  or  y  is  discontinuous ;  but,  as  long  as  both 
change  continuously,  z  is  also  a  continuous  complex 
variable. 

2.  As  long  as  a  variable  is  conceived  to  admit  of  real 
values  only,  the  distances  from  a  fixed  point,  measured 
along  a  right  line,  are  sufficient  to  represent  it.  These 
may  be  taken  positively  or  negatively,  and  in  both  direc- 
tions, through  all  magnitudes,  from  a  vanishing  amount 
to  values  large  beyond  conception,  i.e.,  infinite.  But,  in- 
asmuch as  a  complex  variable  z  =  x  +  iy  depends  on  two 
perfectly  independent  real  variables,  x  and  y,  its  geometri- 
cal realization  demands  a  field  of  two  dimensions.  When 
this  is  assumed  to  bo  a  plane,  to  each  value  z  =  x+iy  cor- 
responds a  point  P  of  the  plane  whose  rectangular  coor- 
dinates referred  to  an  arbitrarily  assumed  pair  of  axes  in 
the  plane  have  the  real  values  x  and  y.  Thus  to  all  real 
quantities  in  the  old  sense  correspond  the  points  of  the  axis 
of  abscissa:  and  to  pure  imaginaries  those  of  the  axis  of 
ordinates.  The  coordinates  of  the  point  P  may  change 
quite  independently,  just  as  the  variables  x  and  y  do.  If 
the  point  P  be  given,  the  corrc-  ^ 
sponding  value  of  z  is  known, 
and  also  for  a  given  value  of  z 
the  corresponding  point  P  is 
known.  The  continuous  varia- 
tion of  z  is  exhibited  by  the 
motion  of  /"  on  a  curve.  The 
complex  number  may  also  be 
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written  in  the  following  form,  which  is  found  as  early  as 
Enler.  Joining  the  point  P  to  the  origin  0,  the  line  OP"  p 
ia  called  the  modulus,  and  the  angle  XOP-6  which  this 
lino-  forms  with  the  positive  axis  of  x,  or  the  prime  axis, 
is  called  the  arqument  (or  amplitudf)  of  the  complex  x  +  iy. 
Thus  p"  +  >/ x' +  y\  COB  0-xlp,  sin  O-y/p,  and  z-'X  +  iy 
—p{co3  0  +  i  sin  6)  =.  /x".  This,  again,  shows  that  the 
variable  vanishes  only  when  x  — 0  and  y  — 0,  i.e.,  when 
p  -  0,  since  no  real  angle  makes  cos  0  +  i  sin  0-0.  In  this 
way  the  (|uantity  is  represented  by  rotating  through  the 
angle  0  from  the  prime  axis  a  lino  whose  length  is  p.  The 
value  of  the  radical  y/x^+y'  is  always  taken  positively; 
'ho  difference  of  sign  arisci  from  a  reversal  of  direction 
and  is  indicated  by  the  angle  in  the  factor  e**.  When 
P  is  given,  p  is  unique  and  0  is  determined  by  cos  9  and 
sin  $ :  that  is  to  Ray,  it  admits  only  ^f  a  certain  value  or 
of  those  which  differ  from  it  by  integer  multiples  of  2«". 
Thus  two  quantities  are  equal  whoso  moduli  are  equal  and 
their  directions  parallel.  Tliu  modulus  varies  continuously 
with  2,  and  so  docs  the  argument,  except  when  >  vanishes : 
that  is,  when  the  curve  poiuv!!  through  the  origin,  the 
argument  then  und'Tgocs  generally  a  sudden  change  by  r. 
3.  Complex  nunil>cni  form  a  system  complito  in  thcm- 
aelvcs,  and  any  procoM  of  calculation  on  cnniplcx  numb«rs 
always  reproducua  a  mtuplcx  number.  Thux,  n*  any  such 
qoantity  it  ropniMDtcd  by  a  point  approacncd  from  a  given 
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point,  the  result  of  calculation  also  has  a  point  or  points 
to  represent  it.     This  is  illustrated  as  follows, 

Tho  addition  of  the  quantity  2=x-f  ly  to  z'=x'  +  it/  prodaces 
i,=z+«'  +  «'(y-rjf') ;  the  poiat  :,  has  the  coordinates  x+z^,  y  +  y": 
that  is,  it  is  the  extremity  of  the  diagoaal  of  the  parallelogralik 
included  by  the  lines  0:  and  0;'.  Y 
If  a  third  quantity  s'  =  i'+iy 
were  added  on,  the  resxilt  would 
be  represented  by  the  diagonal 
of  the  parallelogram  included  by 
Oz^  and  0^  ;  and  so  on.  Sub- 
traction is  the  addition  of  a  line 
with  opposite  sipn.  The  modu- 
lus of  ttic  sum  or  difference  . 
of  ttro  quantities  is  found  by  as-  O 
suming  ^|  cos  tf,  =  p  cos  dip'cot  B' 
and  p^  sin  6^  =  p  sin  dip'  sin  &', 
whence  pi^=p'  +  p'^±2pp' cos  {$-ff).  Thus  the  moanloa  of  the  enm 
is  never  greater  than  the  sum  of  tho  moduli  and  tke  modulus  of  tho 
difference  never  less  than  their  dilference.  The  Une  a,  in  fie.  2 
is  found  by  subtracting  z  from  r,,  and  is  thus  seen  to  be  equal  to 
the  parallel  line  Oz".  The  multiplication  of  :  =  pe'*  by  :'  =  />'»" 
pves  Z=zz'  =  pp'c^^^'*'^^:  that  is,  we  have  to  measure  along  a  lias 
incUned  to  the  prime  axis  at  an  angle  equal  to  tho  sum  of  tho 
arguments  a  length  representing  the  product  of  tho  moduli ;  in 
order  to  determine  this,  the  unit  of  length  mast  bo  introduced. 
If  this  be  01/  measured  along  the  prime  axis,  Z  is  constructed  by 
placing  on  (V  a  triangle  z'OZ  similar  and  similarly  placed  to  UOi. 
From  this  wo  can  proceed  at  once  to  division  ;  as  an  example,  when 

"_.' _   '  =  "■_.■  the  triangle  formed  by  the  three  points  represent- 
ing ii,  r",,  s",  is  homothetic  with  that  formed  by  t,  r",  z'. 

In  like  manner  we  might  proceed  to  powers  ot  com- 
plex quantities  with  real  exponents :  e.ir.,  every  complex 
number  has  n  distinct  nth  roots  included  in  tho  form 
vT=  '/p.  f'(*+:'-T)/n  .  then  to  powers  with  complex  expon- 
ents; to  logarithms  of  complex  numbers :  for  example,  every 
number  has  infinitely  many  logarithms  to  tho  base  e,  which 
differ  by  multiples  of  2iV,  in  accordance  with  tho  formula 
log z  =  \ogp  +  i(0±  2/lTr) ;  and,  finally,  to  powers  with  com- 
plex base  and  complex  exponent.  All  these  in  turn  lead 
again  to  complex  numbers,  and  to  such  only. 

4.  In  dealing  with  real  numbers  any  definite  range  of 
values  is  represented  by  the  points  of  a  finite  right  line ; 
but  to  realize  a  definite  range  of  complex  numbers  we 
must  have  recourse  in  general  to  a  "region  "  of  two  dimen- 
sions of  the  plane  bounded  by  some  curve.  For  instance, 
all  complex  numbers  whose  modulus  is  less  than  p  and , 
greater  than  p'  occupy  a  region  bounded  by  two  concen- 
tric circles  with  radii  p  and  />'  round  the  origin.  All  those 
whoso  moduli  are  equal  to  p  form  a  linear  region,  namely, 
the  circumference  of  the  circle  round  the  origin  with  that 
radius.  A  region  of  two  dimensions  is  called  connrrlcd 
when  wo  can  pass  from  any  point  within  it  to  any  other 
point  within  it  without  crossing  the  bound.iry  curve.  A 
quantity  is  said  to  bo  unreztrictedly  I'nWnWe  in  a  region 
when  it  can  assume  all  numerical  values  in  this  region. 
It  is  soid  to  bo  eontinvnutly  t-ariable  when  all  values  which 
it  assumes  alwajs  belong  to  a  finite  connected  region. 
Thus  a  variable  is  said  to  bo  unrestrictedly  continuous  for 
a  certain  value  when  it  can  tako  all  tho  values  which 
l)clong  to  a  finite  region,  however  small,  which  includoa 
this  value.  Tho  variable  is  restrictcdly  continuous  for 
this  value  when  tho  values  it  takes  near  this  one  form  a 
region  on  whoso  l)OUndary  tho  value  itself  occurs,  or  it 
may  l)o  a  region  of  one  dimension.  It  is  discontinuoiu 
for  this  value  when  the  point  is  isolated,  and  does  not 
Ulong  to  any  region.  When  wo  know  two  definite  voliics 
of  a  real  variable,  we  know  all  tho  inlcrnicdinto  values 
which  it  m\i»t  oiwumo  in  pausing  from  ono  fo  tho  other ; 
but  in  tho  case  of  tho  complex  varinblo  there  is  an 
cMcnliol  difference:  it  can  pniw  continuoUKly  from  ono 
given  value  to  another  by  infinitely  numerous  scries  of 
continuously  con^eculivo  values.  In  geometric  terms, 
with  tho  real  variable  wo  can  only  travel  •long  tho  axia 
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of  r,  with  tho  complex  we  ran  travel  along  any  path 
whatever  leading  from  one  jKiint  to  tho  other. 
•  5.  When  the  values  of  one  complex  variiiMo  ic-u  +  iV 
are  determined  by  the  values  of  another  ;»x  +  iy,  in  such 
«  way  that  for  each  value  of  s  within  a  detinito  region  one 
or  mor«  values  can  bo  assigned  to  ic  by  performing  a  defi- 
nite set  of  mathematical  operations  on  r,  then  i«  is  said  to 
be  a  function  of  tho  complex  variable  t.  Functions  are 
distingubhed  as  one-v<i!titd  and  many-valued  according  to 
tho  number  of  values  of  ic  which  belong  to  one  value  of  i, 
as  algebraic  and  tmnscfndfnial  according  to  tho  foriri  in 
which  the  variables  appear,  and  as  im/Jicit  and  e-rplicit 
according  as  the  relation  is  solved  for  te  or  not.  The  course 
of  the  function  te  will  accordingly  bo  illustrated  by  points 
in  another  plane  or  planes  having  the  rectangular  coordi- 
nates u  and  r,  and  its  dependence  on  ;  will  be  geometri- 
cally a  tran.'formation  from  one  piano  to  tho  other.  A 
Tery  simple  instance  is  when  te=  l/:,  where  tho  transforma- 
tion is  equivalent  to  geometric  inversion.  If  tho  explicit 
function  u  =_f{:)  is  to  be  unrestrictedly  continuous  in  tho 
region  for  which  it  has  definite  values,  there  must  be  a 
finite  connected  area,  however  small,  around  any  admis- 
sible value  of  ;,  to  which  corresponds  a  connected  region 
of  w :  that  is,  u  and  i'  must  vary  continuously  when  x  and 
y  do  so.  Let  s  be  increased  by  Az  =  ilx  +  iSy  and  put 
u  +  Aw  =  (u  +  A«)  +  i{v  +  Sr)  =J\;  +  Sz) ;  then  in  whatever 
way  Ar  and  Ay  may  converge  to  zero  wo  must  have 
limAu<=0  and  liraAt  =  0  :  in  other  words,  v>  is  ccJistinuous 
for  a  value  :  when  this  value  can  be  included  in  a  region 
such  that  for  every  value  ;  +  A:  within  it  the  modulus  of  the 
difference  mod(Aii')  =  mod[/l[j  +  A--)  -/(-•)]  =  VAu-  -i-  Au- 
is  less  than  any  assignable  small  number. 

6.  We  proceed  to  give  some  elementary  examples  of- 
functions. 

^  Ex.1.  The  poittr  with  positht  inttger  exponent.  J>  =  :"  is  a  ono- 
Ttlaed  {mtmotrope)  fuDction  which  is  continuous  for  the  entire  plane, 
nnce  u  =  f>~co3rn9,  t'  =  /j'*sin  irt#  are  continuous  functions  of  p  and 
0  which  do  not  alter  when  tho  argument  6  is  increased  by  multiples 
of  2t.  When  r  becomes  inlinite  ^o  does  tc,  and  thus  this  value  z  is 
a  iingular  one  i^polt)  for  tlie  function,  as  contrasted  with  a  regular 
one,  which  is  such  that  a  function  has  a  finite  value  continuously 
changing  with  z. 

Ex  2.  Any  rational  integer  /unction  of  the  nth  degree  in  z. 
/[2)  =  Oj  +  a,:  +  a^' +  . . .  +a„z^  is  one- valued  and  continuous  for  tho 
entire  piano  and  has  no  singularity,  except  for  z=  a>,  for  which  it 
becomes  infinite  (pole). 

Ex.  3.   The  power  with  a  rational  fractional  index. 


(i=sl'''=pJ'/?^cosf (9  +  atr)  +  f  sin  ^((?  +  Sir) 


)■ 


where  k  takes  all  integer  values  from  0  to  7-  1.  Each  value  of  k 
determines  at  each  spot  the  vahie  of  a  braneh  of  the  function,  whicli 
is  therefore  a  many -valued  {polytrope)  one.  At  tho  points  3  =  0 
and  2=  CD  all  branches  have  the  same  value.  Thus,  if  pfq>0,  at 
s=0  the  value  of  w  is  0  ;  ats=  00  its  value  is  e».  Tliesc  two  points 
are  called  branch  (critical)  points  of  the  function.  If  wo  wish  to 
contemplate  tho  values  of  the  function  which  belong  to  one  branch, 
so  as  to  have  each  branch  by  itself  in  general  a  continuous  function, 
we  employ  the  method  of  Cauchy  :  that  is,  wo  draw  from  the  origin 
to  the  point  infinity  a  curvo  which  does  not  enclose  any  space,  for 
instance,  the  positive  part  of  the  axis  of  2:.  Suppose  wo  let  p=l, 
f  =  2,  then  w  =  i^eV'+'^^>',  where  i=0  or  1.  Taking  t  =  0,  the 
Tftluea  of  the  independent  variable  and  of  the  function  along  the 
prime  axis  for  6  =  0  are  z  =  p  and  w  =  fii  ;  along  the  axis  of  y  when 
*  =  t/2  they  are  z  =  pi  and  w  =  i^c^'^^ ;  along  the  negative  axis  of  x 
when  d  =  T  they  are  3=  ~  p  and  w=pltfi'''* ;  along  the  negative  axis 
of  y,  when  0  =  3x12,  z=  -pi  and  w  =  ()J«''''' ;  and  along  the  prime 
axis,  on  completing  a  rotation,  when  *  =  2t,  z  =  p  and  w=  - p\. 
Hence,  for  any  value  of  f>,  u>  is  continuous  all  round  the  circle,  hut 
ita  ultimate  value  is  different  from  its  initial  value. 

Thus,  as  will  happen  in  general  with  many-valued 
functions  along  their  branching  sections,  the  values  be- 
longing to  points  alongside  of  the  prime  axis  having  posi- 
tireiordinates,  however  small,  difTer  by  finite  amounts  from 
those  for  the  corresponding  points,  however  near  that  line, 
having  negative  ordinates.     The  branch  of  the  function 


80  constructed  is  therefore  discontinuous  along  tho  prime 
axis.  Accordingly  we  conceive  the  plane  cut  through  along 
this  prime  axis,  and  tho  branch  of  tho  function  is  easily 
seen  to  bo  continuous  in  tho  connected  surface,  which  con- 
sists of  the  iutinito  plane  so  cut  through.  Riemann  jier- 
fectcd  this  method  of  Cauchy  and  enabled  us  to  keep  all 
the  branches  simultaneously  in  viow,  aud  thus  regard  the 
function  as  unique  and  continuous  upon  all  admissible  paths 
without  restriction.  His  process  is  in  tho  case  of  a  i^-valued 
function  to  let  the  variable  2  move  upon  j  difiereut  plana 
leaves. 

Thus,  as  above,  when  p  =  l,  o  =  2,  taking  tho  case  i  =  l,  let  us 
suppose  z  to  move  in  a  second  plane  ;  proceeding  as  before  for  tho 
point3ofthoprimoaxi3,wohavonow9=0,s=p, to=pi<;'''=  -pi;  and, 
when  tf  =  2j-,  c  =  pand  w  =  pl<-"''=pi.  Thus,  though  the  rotation 
has  brought  w  round  continuously  from  the  values  for  small  positive 
ordinates  to  those  for  small  negative  ones,  these  last  dilfur  finitely 
from  the  first.  Now  these  final  values  in  the  second  plane  are  tho 
same  as  tho  initial  ones  in  the  first  plane  ;  moreover,  tho  final  values 
in  tho  first  leaf  are  the  same  as  the  initial  ones  in  the  second  ;  hence, 
if  the  second  leaf  ho  cut  through  \    y 

all  along  tho  priine  axis,  as  tho  y\ 

first  was,  and  if  wo  conceive  the 1.    "l 

leaves  to  cross   one  another  (as  *^'K"  ^• 

indicated  in  profile  in  fig.  3)  all  along  the  cut,  we  have  a  connected 
two-leaved  surface,  called  by  Riemann  a  wiiiding  surface  of  the  first 
order,  to  each  point  of  w^hich  corresponds  a  definite  value  of  tho 
function  w  =  tJ,  and  to  each  continuous  curve  in  it,  whether  in  the 
same  leaf  or  passing  through  both,  correspond  vahics  of  tho  function 
which  vary  continuously  ;  every  closed  curve  which  crosses  tho 
branching  section  either  an  even  number  of  times  or  not  at  all  leads 
finally  back  to  tho  initial  value.  This  conception  can  evidently  be 
extended  to  surfaces  with  a  greater  number  of  leaves  corresponding 
to  functions  admitting  of  a  greater  number  of  values. 

7.  In  considering  infinite  series  we  must  explain  the  con- 
ception of  absolute  convergence  introduced  by  Cauchy : 
an  infinita  series  of  real' quantities  is  absolutely  convergent 
when  tho  sum  of  its  positive  terms  taken  apart,  and  like- 
wise that  of  its  negative  terms  taken  by  themselves,  are  each 
finite.  When  these  are  not  separately  finite,  a  series  whiclt 
converges  for  some  value  of  tho  variable  is  semi-convergent. 
A  complex  series  S("  +  '•'')  converges  absolutely  when  the 
u  series  and  tho  v  scries  aro  both  absolutely  convergent. 
Hence  it  can  be  shown  that  tho  necessary  and  sufficient 
condition  that  a  complex  series  may  converge  absolutely 
is  that  tho  series  of  tho  moduli  of  its  terms  converges. 
Such  a  series  presents  the  same  value  if  tho  sequence  of  its 
terms  is  rearranged  according  to  any  law  whatever.  Thus 
an  infinite  scries  of  ascending  powers  of  z  the  complex  vari- 
able, n^ -(- ajS  +  a,3- + . . . -1- a„3"  + . . .  =/(i),  with  complex 
coefficients,  is  absolutely  convergent  for  any  value  of  z  for 
which  the  series  A^-i-A^p-hA^^-h..  .-{-A„p"-\-. ..  formed 
by  the  moduli  of  its  terms  is  convergent ;  and  vice  versa. 
In  geometric  language,  if  such  a  series  be  absolutely  conver- 
gent for  the  point  corresiJonding  to  any  value  of  z,  it  is  abso- 
lutely convergent  for  all  other  points  equally  distant  from 
the  origin  of  coordinates  ;  these  aro  therefore  situated  on  a 
circle.  It  is  also  absolutely  convergent  at  all  points  within 
this  circle,  and  therefore  the  region  of  convergence  of  this 
series  is  always  a  circle  round  tho  origin.  The  radius  of  the 
circle  of  convergence  of  a  series  is  the  greatest  value  of  p  for 
which  the  series  of  moduli  converges.  It  is  found  by  the  con- 
dition that  as  n  increases  indefinitely  wo  must  have    "/^  <1 


or  p< 


A„ 


As  the  terms  of  an  infinite  series  of  powers 


are  one-valued,  the  series  itself,  so  long  as  it  converges,  is  a 
one-valued  function  of  the  complex  variable,  which  does 
not  become  infinite  anywhere.  It  can  also  bo  proved  that 
this  function  is  continuous  :  that  is,  if  z  and  2+  8  be  values 
of  z  for  which  it  converges,  then  lim[y(j  ±  S)  -/{-')]  =  0,  when 
0  =  0. 

8.  When  a  variable  quantity  depends  upon  two  others 
in  such  a  way  that,  if  their  values  are  given,  its  value  ia 


kno-nx,  it  is  of  course  a  function  of  them ;  but,  inasmuch 
p^  for  real  values  of  x  and  y,  when  r(  =  j:  +  ly)  is  given,  we 
know  both  x  and  y,  Cauchy  considered  any  function  F{x,  y) 
to  be  a  function  of  r.  On  the  other  hand,  Ricmann  con- 
sidered a  function  F{x,  y)  to  be  one  of  :  when  it  contains 
X  and  y  only  in  the  combination  x  +  «y.    In  fact,  if  we  have 

^/'=ll.fit  +  —  rfy  for  any  indefinitely  small  increments 

dt  and  rfy,  inasmuch  as  this  may  be  written 

if  dF  vmsX  alwr.ys  be  zero  as  long  as  d{x-\-iy)  vanishes, 
then  we  must  have  -^  -}- 1  =-  =  0.  This,  which  is  the  con- 
dition that,  when  x  and  y  are  perfectly  unrestricted  (and  so 
may  each  be  complex),  they  may  enter  only  in  the  com- 
bination X  -1-  ly,  must  alse  hold  when  they  can  both  admit 
only  real  values,  in  order  that  F  may  be  in  lUemann's 
sense  a  function  of  z.  Cauchy  called  the  function  mono- 
gene  when  it  satisfies  this  relation.  The  further  signifi- 
cance of  this  relation  is  seen  if  we  put  dx  =  pcos,6  and 
dy  =  psmO,  whence  dz  =  pe^^  and  dx  -  ich/  =  pe-'l ;  for  then 

ingeneral^=2(^^-^»^j«  -'»  + 

not  oniv  on  the  value  of :  but  also  on  tlie  direction  0  of  the 

.        ,^      ^F     -iF    r.      ,        '-F    ^F     \IF 
adjacent  point.  -When  ^  -i-t^  =Owehave-^  =  j;^  =  ^  3^: 

that  is,  for  each  point  ;,  in  case  the  function  is  monwneoiu, 
there  is  a  derived  function  with  regard  to  the  complex 
variable,  independent  of  the  direction  in  which  this  vari- 
able is  supposed  to  change.  If  the  relation  do  not  hold, 
there  is  a  different  derived  for  each  such  direction.  'When 
we  separate  F  into  its  real  and  imaginary  parts,  we  may 
write   F=u  +  ii\   and   the   preceding   relation    becomes 

■■■"is-x^r,) 


V  A  R  i  A  B  L.  E 


1  foF    .  S  A  ,        , 


=  0,  wijencs  g^  -  jp  =  0  and^  +  ^  =  0. 


&x    i,y^\Sx^  ly)     "•  '•■' Lc    hy 

Hence  further  ^,  +  ^»  =  0  and  jp  +  gp  =  0. 

9.  A  function  of  a  complex  variable  which  is  continuous, 
one-valued,  and  has  a  derived  function  when  the  variable 
moves  in  a  certain  region  of  the  ])lano  is  called  by  Cauchy 
eynecdc  in  this  region,  and  by  Briot  and  Bouquet '  holo- 
morphe,  to  indicate  that  it  is  like  an  integer  function,  for 
which  this  property  holds  throughout  the  entire  plane. 
Weierstrass  styles  it  an  analytic  function.  The  property 
that  dic'd:  is  independent  of  dy.'dx  furnishes  a  geometrical 
relation  between  the  figure  which  w  describes  in  its  plane 
and  that  which  z  describes.     In  fact,  let  values  ic„  w^,  u-, 

.    w,  -  tr.     r, -t) 
correspond  to  tho  values  r,,  Tj,  Jj,  then,  if  „,  _,,."_  . ' 

OS  already  observed,  tho  triangle  for  the  values  w  is  similar 
and  similarly  placed  to  that  for  tho  values  i;  in  that  case 

-^ — 1  -  -i'~  I.  But,  if  wo  suppose  ?3  to  close  up  to  ^^, 
•3 "  *i       '3  ~  *i 

then  ifj  closes  up  to  t/»,,  and,  if  ij,  close  up  to  i„  «-,  closes 
up  to  «■,.  In  the  limit  the  equality  i.f  these  quotients  for 
ail  directions  of  voriation  of  ;  shows  that  the  figure  which 
w  dcucriU  '         is  in  its  infinitely  small  parts 

similar  to  !  •  .-,  ond  two  intersecting  curves 


rx 

by 

Briot 

;.u 

to 

move 

•  / 

uf  tr. 

in  the  plane  of  u>  cut  at  the  same  ancle  as  the  correspond 
ing  curves  in  the  plane  of  z,  provided  always  that  diejds  is 
neither  zero  nor  infinity. 

10.  Let  J  -f  A  be  a  complex  value  within  the  circle  of  con- 
vergence of  tho  series /(;)  =  a^  +  a^z  +  a^-  +  ...  +  (!„:"  +  . .. , 
then  we  have 

jX:  +  /i)^a^  +  a^{z  +  h)  +  aJl_z  +  hy-  +  ...+a„{i  +  h)''+  ... 
Now,  if  wo  arrange  this  absolutely  convergent  series  by 
powers  of  li,  the  coefficients  are  infinite  series  which  can 
1)0  proved  to  be  the  successive  derived  functions  of  /(:) ; 
thus,  when  a  one- valued  function /(.')  can  be  expanded  in  a 
scries  of  powers  of  ?,  the  expansion  can  be  made  only  in  a 
single  manner.     We  have  therefore 

/(=+A)-/(-')+i/'(-')+|rw+  . . .  +|/"\--)+  . .., 

which  is  Taylor's  theorem  for  a  function  given  by  an  in- 
finite scries  of  powers  of  a  complex  variable. 

11.  We  proceed  to  examine  at  how  many  points  within 
a  circle  of  convergence  of  radius  H  the  function  J\i) 
vanishes,  i.e.,  has  a  root.  In  the  first  place  it  can  be 
shown  that,  if  Ji  be  finite,  the  function  cannot  vanish  nt 
infinitely  many  points  in  the  circle  without  vanishing 
identically,  that  is,  being  zero  evcrj-whcre  in  the  circle. 
Hence  wo  can  only  have  a  finite  number  of  roots  in  any 
finite  jwrtion  of  the  plane,  and  we  may  suppose  none  of 
these  to  lie  upon  the  boundary  circle.  If  tho  function 
vanish  at  any  point  ^^,  then,  when  we  take  the  expansion 

/(-')  -Ah + -~i)  -M^  -  ^  '■/(-',) + ^^'/"M  +  'tc, 

we  have  /(;,)  =  0.  We  may  also  have  /(-•, )  =  0,  /'(-•,)  =  0, 
<kc.  Suppose  that  the  first  of  these  which  docs  not  vanish 
'*/*"^('l)i  °'  '-^'  ^^"^  function /[.')  vanishes  for  »=■  ii  to  the 

order  a,  then  ^{<-^  =  |-;/'-H-',)  +  ,^/<-^'>W+   ic. 

Now  let  this  quotient  be  rearranged  according  to  powers 
of  z,  and  suppose  tho  function  to  vanish  at  r,  to  the 
order  fi,  we  can  expand  by  powers  of  i  -  z.r,  whence  we 

e«t  ■; ,  •  "'^     ,. —  ,  ultimately  =  ^.O,— a    series    not 

(-•  -  -"i)  (-•  -  --.f  ■  ■  ■ 
vanishing  anywhere  within  tho  region.  If  /[z)  were  a  ra- 
tional integer  algebraic  function,  wo  should  find  <f>(z)  a 
constant,  and  wc  see  that  a  -t-  /3  -h .  . .  ic.  "n:  that  is,  such 
a  function  cannot  have  more  than  n  roots  in  tho  region  of 
convergence,  i.<.,  in  tho  entire  plane.  Taking  logarithms, 
wo  have  log/(.-)  -  clog(j  -  .-,)  +  /Jlog(.-  -:.)+...+  log<>(i). 
Hence,  taking  for  each  logaiithm  on  the  right  one  of  its 
innumerable  values,  let  .'  move  from  any  point  A  round 
tho  circurafcrcnco  of  iho  boundary  circle,  keeping  its 
interior  on  tho  left.  Siuco  j  -  j,  vanishes  only  onco  within 
the  circle,  namely,  for  s-r,,  log(.- -.-,)- iog^ -I- 1<^  will 
become  \ogp  +  i(0 +  2jt)  when  s  returns  to  A.  Simil.irly 
log(.--.-j)  will  difi'cr  from  its  initial  value  by  2i-;  ond  so 
for  tho  others.  But,  as  </.<.•)  docs  not  vanish  ar.ywhcro  in 
tho  circle,  log</.(.-)  will  return  to  its  originil  value  at  A. 
Ilcnce,  if  there  bo  v  vanishing  poinU  or  rooU  within  tho 
circle  of  convergence,  the  voluo  of  log/(.-)  changes  by  Siri-, 
when  .-  travels  all  round  tho  circumference.  Conversely, 
if  the  logarithm  olter  by  2i-v  as  i  travels  round  the  circlo 
of  convergence  tho  number  of  roots  within  tho  circlo  is  >■. 
12.  This  theorem  of  Caucliy'a  at  onco  loads  to  tho 
fundamental  theorem  of  algebra,  that  every  cquotion  of 
the  nth  degree /I  .•)-no  +  ''i»  +  ''ir^+  •••  +  "n.-"  -  0  has  fi 
complex  roots.  For  wc  can  take  ('  "  '  "  '(  H"'  "rclo 
r,o  great  that  tho  value  of  o„;»  ftr  .  ■•/  |l'e  ot'icr 

terinDi  and,  writing  /T:) -<.„.•"(!  +  .  u  ..,■...  aulas  of  i» 
can    bo   made   as    omall  oi   wo  please.      Ilcnco    loa  /\i) 
-     .  '     ■  1  !  /').     Now  as  wo  go  round  tho  circle 
little  as  wo  plcaso  from  loc(l)  -  ±  21i», 
,,,,  ,  !  :■  w- >'-,n  with,  as  thocorrcspmwliinT 
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■3 


fccirithm  varies  continuously,  tho  value  of  log(l  +  P)  will 
not  bave  chani'cd  by  a  multiplo  of  2s-i  when  wo  return  to 
the  ]>oiut  we  sot  out  from.       But,  sincd  tho  poiul  :  -  0  i.o 

Within  tho  circle,  logfart")  =  '•log(''ii"-)  changes  ita  argu- 
Tuent  by  n.'2H  in  consequcnco  of  tho  circuit.  Hciico 
|og/l(i)  changes  by  2irin  :  that  is,  in  the  circle  of  conver- 
gence whose  radius  is  as  large  as  may  bo  required  there 
•le  always  n  values  for  which  tho  rational  function 
a, +  a,i-l- <!,:'+  ...  +a„r"  vanishes.  Some  of  these  may 
be  coincident ;  but  in  all  cases  tho  total  number  of  the 
oiders  of  the  different  vanishings  is  n. 

13.  If  two  given  points  z^^arnl  ^  bo  joined  by  any  curve 
of  finite  length,  and  if  we  take  as  many  intermediate  points 
■s  we  please  :^,:.~,  .  .  .  r„.i  upon  tho  curve  and  form  tho  sum 

/(?,)(:,  --o)  +/XM')(--r-.)  +/(--2)(-'>--:)+- +/(••.. :  i)(^-'"  -  •). 
then  the  complex  limiting  value  to  which  this  sum  tends 
as  «  is  increased  indefinitely  is  called  tho  dfjinite  integral 
of  the  function  /(j),  formed  from  :,)  to  Z  along  the  path 
pic-cribed  by  the  equation  of  tho  curve.  Ilaving  first 
examined,  after  the  manner  of  the  theorems  regarding  real 
integrals,  under  what  conditions  this  sum  has  a  determinate 
limiting  value,  wo  have  next  to  take  into  account  that  a 
definite  complex  integral  differs  essentially  from  a  real  one 
in  that  the  path  along  which  the  variable  j  may  travel  from 
one  limit  to  tho  other  is  perfectly  arbitrary.  We  have 
therefore  to  investigate  this  problem  :  AVhcn  is  the  integral 
of  a  complex  function  a  unique  function  of  its  superior  limit 
independent  of  the  path  of  integration  t  In  order  to 
answer  this  we  must  recall  an  important  theorem  concern- 
ing the  reduction  of  a  double  integral  of  a  function  to 
simple  integrals  along  the  boundary  curve,  which  is  in 
fact  a  case  of  Green's  theorem  (see  Infinitesimal  Calcu- 
lus., vol.  liii.  p.  58)  when  confined  to  two  variables. 

1 4.  Suppose  P  and  Q  are  two  real  functions  of  x  and  y 
which  are  everywhere  within  a  certain  boundary  finite  and 
continuous,  the  theorem  is  then  that  the  double  integral 

u\'Kr~J~) '^^y  takec  over  the  entire  region  is  equal  to 
the  simple  integral  \{P<U  +  Q^i/)  taken  along  the  entire 

boundary  of  the  region. 

Taking  the  positive  directions  of  the  axes  as  usual,  we 
define  the  positive  direc- 
tion along  the  boundary 
to  be  that  for  which  the 
bounded  surface  is  on 
the  left  hand ;  then,  if  d/  ] 
we  have  to  exclude  any 
portion,  e.g.,  a  circular 
space  altogether  within 
the  external  boundary, 
so  that  the  |)oiuts  within 
it  are  to  be  regarded  as 
not  included  in  the  re- 
gion, the  positive  direc- 
tion of  the  boundary  is 
that  indicated  by  the 
arrows  in  fig.  4.  In  all  the  simple  integrals  the  inte- 
gration must  be  effected  in  the  positive  direction  thus 
explained.  t^ 

To  integrate_/r  j^dxdt/  with  respect  to  x,  let  us  split 

up  the  region  into  elements  by  parallels  to  tho  axis  of 
J-.  Select  any  one  and,  reading  from  left  to  right,  denote 
the  values  of  Q  where  the  clement  crosses  the  boundary 
at  the  entrances  by   Q^,   Q^  &c.,  and  at   the  exits  by 

Q,  Q".  Ac. :  then  \^9du:  = -Q^  +  Q' -Q^  +  Q"  ..  Ac,    and 


Now  in  each  of  these  integrals  t/  goes  through  all  its 
values  from  the  least  to  thn  greatest,  therefore  ily  is  ahvaj  < 
to  bo  taken  positively.  But,  denoting  by  <///,,  </_(/.„  ic, 
and  by  di/',  dy',  Ac,  tho  projections  on  the  a.xis  of  y  of  tho 
arcs  of  the  boundary  cut  by  the  element  as  above,  when  wo 
take  the  positive  direction  of  tho  boundary  into  account, 
we  have  dt>=  -  dy^  =  -  d'y,  —  <fcc.      =  +  dy'  -  +  dy"  =  ic. ; 

thus  Jj-^dxdy  =  J(?,rfyi  +  JQ'dy-  +  ^QJy^  +  ic.  =  ^Qdy, 

where  this  is  taken  along  tho  entire  boundary  iu  tho 
positive  direction.  In  like  manner,  dividing  tho  region 
into  elements  parallel  to  tho  axis  of  y,  and  denoting  tho 
values  of  P  at  tho  entrances,  proceeding  from  below  \\\.- 
wards,  by  /",,  /".„  ifcc,  and  at  the  exits  by  F,  P',  Ac,  v  o 
P . 


\Pdx-  \PJtx  +  &.c.,   «hcio 


dx  is  positive.  Hence,  as  before,  taking  account  of  the 
positive   direction   of    the   boundary,    dx=  +dx^=  +d.r^ 

=  ic.  =  -  dx'  =  -  dx  =  itc.j  and  consequently  J/  -r-dxdy 

=  -  jPidx^  -  [P'dx  -  (PM^-  &c.  =  -  [Pdr,  taking  the 

integral  in  tho  positive  direction  along  tho  entire  bound.irj 
Accoidingly,   putting  these   both  together,  we   have  the 

surface  integral ^(-^ — j-]dxdy=j{Pdx  +  Q(ly).  taken 

positively  along  the  entire  boundary.  This  proposition 
may  be  extended  to  complex  values :  when  P=  F  +  iP'  and 
Q  =  Q'  +  iQ",  as  the  proposition  is  already  proved  for  real 

values,  we  can  put/(g  - 1^)  dxdy  =f(^-^  -  -^^  dxdy 
'^iIf\T —  ~K~  ) ^^''^'•^y  J  t^cn,  applying  it  to  each  of  these, 

/(S  -  %)  d^'^y  =  j  (P^i''  +  Q'^h)  +  i\{P'd-^  +  Q"<h') 

=  I  {Pdx  +  Qdy).  We  assumed  that  tliere  were  no  branch- 
points within  the  region,  or  other  points  at  which  P  or  Q 
arc  discontinuous.  It  there  were  such,  we  should  have  to 
surround  them  with  actual  closed  lines,  as  small  as  we 
please,  and  thus  exclude  them,  introducing  these  lines  as 
parts  of  the  boundary  of  the  region. 

15.  We  can  now  let  P  =/(-'),  Q  =  y\z).     We  see  that,  if 
f{:)  be  an  analytic  function  of  z  without  exception  in  any 

simply  connected  region,  \f(z)dz  =  Q  when  taken  all  round 

the  boundary  of  that  region.  If  we  take  any  two  patlis  from 
:„  to  Z  in  this  region,  since  these  paths  from  z^  through  A  to 
Z  and  back  through  B  to  Jq  include  such  a  region,  we  have 
/( -.f^A  ZBz^  =  0  or  I{z^A  Z)  +  I{ZBz„)  =  0.  But,  as  tho  value 
of  the  integral  I{ZB:fj)=  -  I{z^BZ)  along  tho  same  path, 
the  last  equation  becomes  /(z^^AZ)  =  /(z^iBZ),  or  the  valuo 
with  which  tho  integral  starting  from  ^q  arrives  at  Z  is  inde- 
pendent of  the  path  travelled  under  the  conditions  sup- 
posed :  it  is  a  function  of  the  upper  limit  only.  The  path 
ZqHZ  is  said  to  bo  reconcilable  with  tho  path  Zf^AZ.  If 
the  region  within  which  f{z)  is  an  analytic  function  be 

multiply  connected,  j/[z)dz  vanishes  when  taken  positively 

all  round  the  boundary.  The  integral  has  a  definite  valiie 
along  each  separate  boundary  curve.  For  instance,  if 
within  the  region  we  take  a  closed  curve  which  includes  a 
simply  connected  region,  as  a  in  fig.  5,  the  integral  along 
this  curve  vanishes.  ,  But  for  a  curve  which  includes  a 
region  alon.t;  with  a  boundary  curve,  as  /i  in  fig.  5,  the  in 
te<.'ial  las  the  sam<5  value  as  It  has  for  tliis  boundary  curve. 
\\  hence,  -'f  a  function  /(>)  which  ha.«  to  be  integrated  lose 
the  chaiacter  of  an  analytic  function  in  isolated  \  laces, 

WIV.     -   'o 


VARIABLE 


tbese  most  be  excluded  by  surrounding  them  bv  curves  as 
near  them  as  we  please  and  taking  these  curves  as  part  of 
the  boundary ;  it  can  then  be 
integrated  in  the  multiply  con- 
nected region  so  found.  The 
integral  for  the  boundary  of 
such  a  place  may  vanish  or  not. 
If  not,  the  integral  function  is 
many-valued  and  branches  at 
this  place.  If  it  vanish,  the 
integral  remains  one-valued, 
but  the  point  may  still  bo  a 
singular  one  for  the  integral  : 
that  is,  the  integral  may  at  it  Vi^-.  i. 

cease  to  be  finite  or  to  be  an  analytic  function. 

16.  If  we  know  the  value  of  any  function  and  those  of 
all  its  derived  functions  at  any  one  point,  and  if  we  know 
that  it  is  an  analytic  function  within  a  finite  connected 
region, — that  is,  that  it  is  unique,  continuous,  and  has 
a  determinate  first  derived, — then  Taylor's  scries  for  it 
converges  throughout  a  circle  round  this  point,  which  ^s 
included  within  the  region ;  and  for  each  point  within  the 
region  the  function  can  bo  developed  in  a  similar  scries. 
In  other  words,  every  function  which  is  analytic  without 
exception  in  a  connected  region  can  be  exjjandcd  around 
each  point  of  the  region  in  a  series  of  ascending  positive 
integer  powers.  The  method  in  which  we  show  this  is 
due  to  Cauchy.  Let  J\:)  be  an  analytic  function  with- 
out any  exception  in  a  simply  connected  region  (includinc 
the  boundary)  ;  then,  if  l  =  u-^iv  bo  any  fioint  within  the 

region,  the  quotient  — j^  is  likewise  pn  analytic  function 

within  the  region,  only  the  point  ?  =  <  is  a  sineular  one. 
Surrounding  t  hy  a,  circle  whose  radius  />  is  a&  small  a.«  wo 
please,  we  obtain  a  region  bounded  bv  two  curves  in  which 
the  quotient  is  analytic  without  exception.  Hence,  inte- 
grating the  quocient  along  both  boundaries,  the  sum  of 
both  integrals  vanishes.  In  regard  to  the  small  ciicle 
put  z-t  —  p<";  therefore  we  get  di  —  ip^'^JO,  and  for  il 

j-Alldi..  -il    /(t  +  pe")dd.     Now/  b  continuous  near 

t  —  t.  Itcncc  p  can  be  taken  so  small  that  for  all  values  of 
6  the  dilfercnce  of  /{t)  and  f{l  +  /x")  may  bo  lc«s  than  5, 
where  the  modulus  of  S  is  as  small  as  wo  ]ilcase.     Ilcnco 

iY'VCh  f>e")dO  And  i ['"/{lyiO -  2{Tr/(l)  differ  by  a  quan- 
go Jo 

lity  whose  modulus  is  less  than  that  of  2r3  :  thus,  what- 
ever be  the  value  of 


Hence  wo  have 


/2r 
of  />,  wo  have  1 1    f{t  +  pe")d6-2i-f{t). 

when  the  intugral  is  taken  positively  nlo.i;;  the  outer 
boundary,  and  so  along  any  curve  which  includes  the 
point  t.  This  is  what  Cauchy  called  the  re»i<lue  of  the 
quotient  function  nlntivo  to  its  infinite  I.  Wo  thus  seo 
thot,  whf;n  tho  values  of  a  function  /{:)  are  given  along  a 
closed  nirvc,  and  the  function  is  analytic  without  except 
tlon  within  this  cur»-e.  tho  value  of  /(:)  con  bo  found  for 
coch  inltrii^l  t-^inl  hy  mcnn.i  of  a  dufiiiito  integral. 

It  wai  'hat  /(:)   has   throughout  a  derived. 

Tliis  can    .  d   as  a  acfin'to   integral.  \   (n   fact 

A/ coawrgo  to  «io,y^O~K^//^*,,ji  whoro  the  integral 

may  Ikj  taken  along  any  path  round  I,  provided  it  remain 
within  tho  original  region.  Hut  it  follows  that  thmngh- 
out  this  fit)  also  is  an  aualytic  (unction,  for,  a«  boforc. 


Thus  for  all  points  in  the  rerion  the  function  has  liisher 
deriveds  of  all  orders,  and  thev  are  all  analytic  functions. 
17.  A\  e  can  now  develoo  the  function  /(()  vijBk  scries  of 
powers  Let  us  select  a  point  a,  otherwise  arbitrary, 
such  that  the  largest  possible  circle  which  can  be  drawn 
round  it  •without  going  outside  the  region  may  include  the 
point  /,  for  which  tho  function  is  to  be  expanded.  For 
every  point  on  the  circumference  of  this  circle  wo  have 

mod(< - aN<mod(3 -a) :  and  therefore 

^  ^         '  z-t     2-a       t-a 
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gent   series.      Now,    substituting    this    in    the    equation 
/{l)^n7zj'~Z'i,'^'  ard  taking  the  circle  as  curve  of  inte- 

gration,  we  find  /W  =  oL  { /S'^-' +  <' " ''^/(T^aV* 
+  (t  -  ay  I  -r — ^'^  +  "tc.  >  ,  which  by  the  equations  aiready 

established  may  also  be  written  /(<)  =/(a)  +  (t-  <il'"('') 
+  ~——/'{a'  +  .    ^  V'X")  +  •  •  •  •     TTiis  expansion  con- 

verges  unconditionally  for  all  values  of  (  within  tho  circle 
round  a  which  docs  not  co  outside  the  oritrinal  region. 
This  is  Taylor's  series  tor  a  complex  function,  and  this 
deduction  of  it  shows  definitely  how  far  its  converpenco 
extenu.5,  namely,  to  all  points  t  which  are  less  distant  from 
a  than  the  nearest  point  of  discontinuity  or  of  ramification. 
Thus  a  function  whoso  value,  as  well  as  those  of  all  its 
derived  functions  is  known  for  a  point  is  analytic  in  the 
ne-ghbourhood  of  this  point  only  when  a  finite  circle,  how- 
eveV  small,  can  l>e  assigned  within  which  this  series. con- 
verges. Tho  series  arrived  at  will,  in  general,  not  converge 
for  all  values  of  I  withitv  the  orieinal  icgion  in  which  /(.-) 
was  assiuned  to  bo  analytic  Cut  we  can  varv  tho  centre 
>T  so  as  to  arrive  at  a  circle,  and  thereby  at  a  development, 
which  embraces  any  such  rcijuircd  point.  If  f  be  at  a 
finite  distance,  however  small,  from  tho  circle,  dmw  any 
curve  from  a  to  I  which  shall  be  always  at  a  finite  distance 
from  the  lioundariea.  i>ei,  tho  ciiclo  round  a  mtct  this 
curve  in  the  point  a'  between  <i  and  t :  then  by  means  of 
the  series  we  can  calculate  the  (unction /and  its  deriveds 
for  a  point  on  tho  curve  and  within  the  circle  as  near  as 
we  please  to  a,  and  thus  take  this  as  tho  centre  of  a  new 
development  all  whose  cocllicicnts  are  known.  Tho  now 
circle  of  convcrcenco  cuts  the  curve  in  a  point  a',  which 
is  certainly  nearer  to  t.  Tho  continuation  of  this  process 
must  ultimately  lead  to  a  circle  which  includes  tho  pnint 
I,  since  tho  radii  cannot  dimini.«h  l>elow  a  finite  o-viii^nnble 
qua'it'tj,  tho  path  aa'n'...l  heins  always  ot  finite  dis- 
tance (rom  tlio  boundorics.  Uy  this  process  wo  con  also 
carrj  on  an  analytic  function  that  is  defined  hy  a  scries  o( 
[lowirs  licyond  its  circle  ot  ronvcrgcnco  into  a  region 
which  doj(  not  contain  any  sineular  jK>int.  £jich  such 
scries  of  powers  defines  tho  function  (or  a  determinate 
circular  reuiou  o(  convcr'jencu,  and  ia  said  to  l>o  au  rirmrnt 
of  tho  function  Diflercnt  olcnuiits  of  tho  function  nro 
got  ocrording  to  tho  centre  rlinMU  for  the  cxjianiiioii,  ni;d 
even  the  same  vnluo  of  the  nri;unicnt  Iwlongs  to  dilfi'tLUt 
elements  of  the  (unction  ;  but  for  a  unique  function  tho 
difTcrent  oloincnts  rau-''t  leoil  to  tho  same  valOo  for  tho 
wimo  argument.  Two  ornwrv  analytic  functions  howrvct 
defined  within  given  regions,  aro  to  lie  regarded  oi  l>clonn- 
ing  to  tho  mnio  (unction  only  when  llio  elements  of  one 
(unction  can  bo  derived  from  thoio  of  the  othcri. 

18.   Wo  cnocludo  with  illuslratintt  by  a  few  applica- 
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tlors  to  elliptic  functions  of  a  complex  variablo.  Cnlling 
l\:)~(:-aX'-b){!-f){s-d>,  tlicn  \^A'(7)  will  be  ex- 
pressed as  a  unique  function  by  means  of  a  two-lcaveJ 
lliemanii's  surface.  Its  branches  take  the  same  values  at 
each  of  the  points  a,  b,  c,  J.  Let  the  leaves  bo  pierced 
throuyli  nnd  joined  transversely  along  the  lines  n_to  6  and 
f  to  </  ^tig.  G V  Assume  that  in  tlie  upper  leaf  n'A(i)  at  the 
■origin  ii  +  H  and  in  tho  under  Y  leaf  is  -  /f.  Every 
path  which,  w;hen 
projected  on  tho 
upi>er  leaf,  ^goes 
«n  odd  number  of 
times  round  an  odd 
number  of  branch- 
points  leads  from 
one  leaf  into  the 
other;  on  the  other 
hand,  a  path  which 
goes  an  even  num- 
l>er  of  times  round 
r.a  odd  number  of 
iranch-points,  or 
whiMi  goes  round  i''s-  C 

nn  even  number  of  branch-points,  ends  in  the  leaf  in  which 
it  originally  began.     Kow  let  us  investigate  what  changes 

in  value  accrue  to/ — ,  '      and  to  /  Jli(2)dz'  when  z  dc- 


ecribes    pert   of  a   vanishing   circle   round  tho   brancli 
point  a.      First,    let   i  =  a  +  pe'\    then   <lz  =  ipe">J6,    Ji{:) 
=  pe'\a  -1+  fx^{a  -c  +  pe"){a  -d  +  pe")  =  pe'^S.    Hence 

—y~-^=  ipie<>!'—j=  and  '/SH) .  <h  =  ipUVOdO  -Js.      But, 

•when  p  is  evanescent,  lim  \^=  N'[(a-i))((i-<-)(a  -dy\  =  T, 
and  is  therefore  neither  infinitely  great  nor  evanes- 
cent; integrating  therefore  between  0^  and  0^,  we  find 


lijn  v^. 


'L'"- 


■JO  and  lim 


ei'W.      Since  these 


vanish  when  p  does,  and  the  other  factors  arc  not  infinite, 

we  see  that,  when  /     ,— j-  and  I  '\/R{z)dz  are  taken  along 

paths  surrounding  indefinitely  closely  a  single  branch- 
{lointf  both  these  integrals  vanish. 

If  now  wo  confine  our  attention  to  the  integral  of 
the  first  kind,  let  z  go  from  the  origin  in  tlio  upper 
leaf  along  a  straight  line  to  near  the  point  a;  then  the 

integral  I  putting  y  =  j>«:  in  z  =  x  +  iy  =  {).+im)x, 

may  be  calculated  as  for  a  real  variable,  and  it  increases 

-      P    <*-" 

"y  I  — rnr-\-     ^  "^^^  '*''  ^  '^°  round  a  in  a  vanisliing  circle, 

the  integral  gains  nothing ;  then  let  s  return  to  the  origin 
along  the  same  line,  it  proceeds  now  in  tho  lower  leaf ;  thus 
both  \Qt{2)  and  (/.-  have  signs  ojiposite,  but  values  equal  to, 
what  they  had  on  the  outward  jKith.  Thus  on  the  whole 
by  travelling  this  elementary  contour  (lacd,  Schlei/e)  from 
O  to  near  n,  round  a,  and  back  to  O,  the  value  of  the  in- 

, In  IL 

have  for  the  elementary  contours  or  loops  round  I,  c,  d 

the  three  increments  J?  =  2  |  — i=.    C  =  2\   —J^-    and 

19.  Now,  if  the  loop  round  a  be  described  twice  in  suc- 
cession, the  integral  changes  by  A  -  A  =0  and  so  on. 
But  if,  after  a  is  once  described,  4  is  described  once,  the 
change  is  A  ~  L'.     If  then  z  (^  straight  to  any  arbitrary 


like  manner  we 
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point  for  wliich  the  valno  oi  tho  rectilinear  integral  is  w, 
the  value  along  tho  entire  path,  or  along  any  path  recon- 
cilable with  it,  is  ./I  -  Ji  +  u:  The  two  loops  roun<l  a  and 
b  may  bo  taken  as  often  as  wo  please  before  going  by  the 
straight  course  from  O  to  j  ;  thus  A  -  J{  is  a  period  of  the 
iutcgval,  which  is  accordingly  an  infinitely  many-valued 
function  of  :.  As  there  are  three  independent  diilcrences 
of  any  four  quantities,  it  would  seem  as  if  there  should  be 
three  periods  ;  but  wo  can  show  that  A  —  D  arises  from  a 
combination  o(  A  -  I>  and  A ,-  C.  In  fact,  describe  round 
the  origin  a  circle  to  include  all  the  four  points ;  then  let 
^  go  straight  from  the  origin  to  a  point  /)  on  this  circb, 
travel  round  it  positively,  and  return  from  p  to  the  origin. 
The  integral  has  along  this  path  the  same  value  as  along 
tho  four  loops  in  succession,  since  between  tho  two  paths 
there  is  not  any  singular  point  and  both  have  the  same 
origin  and  goal.  Thus  the  value  of  tho  integral  along  this 
path  is  A  -  B  +  C  -  D.  But,  when  z  goes  round  'tho 
circle  from  p,  the  radical  changes  sign  four  times.  If 
loojis  be  described  from  p  round  a,  b,  c,  d,  they  are  recon- 
cilable with  the  circumference  of  the  circlo.  Hence  tlio 
radical  has  tho  same  sign  when  it  returns  to  ;;  as  that  it 
set  out  with  ;  accordingly,  since  along  O;)  and  ;)0  the 
radical  has  the  same  sign,  the  integrals  I{Op)  and  KjiO) 
cancel,  and  the  integral  along  the  four  loops  in  succession 
has  the  .same  value  as  along  the  circlo  alone.  To  find  this 
value,  put  ;  =  pc'"  and  it  becomes 


■r 


do-^■-n■ 


«'«(? 


n/("-3,(--3('"-9(-"-9' 


But.    as 


tho  radical  is  unique  along  tho  circumference  of  the  circle, 
tho  value  of  this  integral  is  the  same  whatever  be  the 
value  of  p,  provided  it  be  large  enough  to  include  all  the 
singular  points.  Hence  we  can  let  p  increase  indefinitely 
and  then  this  has  the  limiting  value  zero.  Consequently 
A-£  +  C-D^O,  ox  A-D  =  A-C-{A-B);  thus  tho 
third  period  is  composed  from  the  other  two.  Hence  the 
periods  reduce  io  A  -  B  and  A  -  C.  It  can  thus  be  shown 
that  all  values  of  tho  integral  for  all  possible  paths  of  inte- 
gration between  O  and  2  are  included  in  the  two  formulae 
m[A  -B)  +  }i{A  -C)  +  wa.ndi!i(A  -B)  +  n{A  -C)  +  A-  w. 
20.  If  a  new  variable  z  be  introduced,  homographically 
related  to  z  by  the  equation  a  +  fiz'  +  yz  +  izz  =  0,  it  trans- 
forms the  integral  j  -rrf=  i"'°  ("^     /^V)  I — / The 

J  WJi{z)  J   \'A'i(/) 

coefficients  of  Jii{z')  can  bo  determined  so  that  it  may 
differ  only  by  a  constant  multiplier  from  (1  -  z'-){l  -  Ic-z'). 
As  /c  is  given  by  a  reciprocal  quadratic  equation,  it  is 
always  possible  to  choose  such  a  value  that  its  modulus 
may  be  less  than  1.  In  other  words,  it  is  possible  by  a 
homograp>hic  transformation  to  convert  the  quadrilateral 
a,  b,  c,  d  into  a  parallelogram,  the  now  origin  being  at  the 
intersection  of  its  diagonals  (fig.  7).  This  leads  to  Jacobi's 
form  of  the  integral  when  k  is  supposed  real.     The  iuto- 

grals  along  the  loops  are  hero  A  =  2]  —  — = 

Jo 


D 


'0    n'(1-.^2)(1- 
f-('«  dz 


/t-yy 


S    C=2f'- 

■-)  U    V 


:W)' 


(1 ---)(! - 

Hence  yl-C  =  2.1. 


:!¥)■ 


.,0  V/(1-22)(1-Fz2)- 

A-B'vi  the  integral  taken  consecutively  along  tho  loops 
of  a,  b;  but  for  these  paths  we  may  substitute  the 
following :  proceed  straight  from  O  to  a  near  o,  then 
round  a  back  to  a,  then  straight  from  a  to  /3  near  b,  next 
round  b  back  to  /3,  then  again  straight  to  a,  and  straight 
back  to  O.  The  integral  takes  the  same  value  by  this 
jjath  as  by  the  other,  since  there  is  no  singular  point 
between  them  and  both  paths  have  the  same  origin  and 


ytj 
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goaL     Xow  the  radical  changes  sign  as  :  goes  round  a, 
and  again  as  it  goes  round  6  ;  hence  it  returns  to  a   ~ 
with  the  same  sign.     Thus  Oa  is  travelled  in  the  ^/ 
two  directions  with   the   root  having  the  same 
sign ;   hence  /(Oa)  and  /(aO)  cancel.     By  de- 
creasing indefinitely  the  radii  of  the  circles, 
the    circular     integrals    vanish  ;  ^__ 
and,    as    the    root    is    negative  ^-^ 
along  a/3  and  positive  along  Pa, 
the  value  o{  A  -  B  reduces  to  the 
negative  double  value  of  the  in- 
tegral from  o  to  (3,  that  is,  from 
a  to  6  for  vanishing  radii;  thus 

A-B- 


'h    n'(1 --'=)(!  • 


A■2^2)• 


Fig.  7. 
The  rectilinear  inte- 


grals required  are  now  only  between  the  limits  0,  1,  and 
\jk,  so  that  they  do  not  cross  any  singular  point.  In 
case  k  is  a  positive  proper  fraction  wo  have  in  Jacobi's 
notation  A^IK,  A-C  =  \K,  A  - B  =  2iK  ;  therefore  all 

/•  <b 

values  of  the  elliptic  integral  /      /,,      „r,,      ,,  ■,,  what- 

ever  be  the  path  taken  between  the  limits  0  and  r,  are 
included  in  the  two  formulae  inK+2miK'  +  u>  and  inK  + 
ZmiK"  +  2K-te.  Hence  the  iirverse  function  z  =  sin  ant  to 
is  doubly  periodic  for  4A'  and  2iK',  thus — 


•J". 


sin  am(inK+  ZmilT +  «:)=  sin  am  te 

sin  am{2{2n  +1)K+  2mi/r  -  «■)  =  sin  1m  ic. . 

This  last  shows  that  sin  am  le  talies  the  same  value  for 

two  different  values 

of  IP  within  the  same       r 

period.      In  fact,  in 

the  plane  of  w  mea- 
sure a  series  of  par-        - 

allels  (see  fig.  8)  to 

the  axis  of  ordinates    a 

at  distances  4^",  and 

to  the  prime  axis  at 

distances    2A",    then  ^-T— 

the  plane  will  be  di- 
vided into  rect 4 

angles  such  that  " 

in     each     sin  am  w    goes 

through     all     its    values 


^S :j- 


Fig.  8. 


and  has  equal  values  at  corresponding  points  of  differ- 
ent rectangles :  thus,  whatever  it  is  at  /*  for  u<  =  u  +  iv, 
it  is  the  same  again  at  P^,  P^  and  Z", ;  at  <?,.  where 
w  =  2K  -u  +  i(2A"»-  I'),  it  has  the  same  value  ;  at  Jl,  v.hcre 
w  =  2K  +  U  +  iv,  and  at  S,  where  to  =  4A' -  «  +  i{2A"  -  r),  it 
has  the  equal  and  opposite  negative  value.  The  value  of 
sin  am  ic  vanishes  at  the  points  marked  in  fig.  8  by  circles 
and  is  infinite  at  those  denoted  by  crosses.  (b.  w.) 
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IT  is  not  proposed  in  the  present  article  to  trace  the 
successive  steps  by  which  the  general  doctrine  of  the 
origin  of  species  by  descent  with  modification  has  come 
to  gain  acceptance  among  naturalists  (see  Evolution). 
The  present  problem  is  concerned  solely  with  the  deter- 
minant factors  of  evolution,  with  searching  out  the 
mechanism  of  the  evolutionary  process,  and  of  discerning 
if  po.'isible  such  order  as  may  lie  under  the  apparent  flux 
of  change.  Yet  a  brief  retro.?pect  of  the  essential  views 
of  successive  evolutionists  is  still  neces-sary,  but  only  in  so 
far  as  these  have  been  concerned,  not  simply  with  the 
empirical  evidence  for  descent  with  modification,  but  with 
the  deeper  attempt  to  explain  the  rationale  of  this  process, 
to  ahovf  how  it  is  that  modifications  come  to  arise,  persist, 
aiid  increase  at  all.  In  other  words,  ju.st  as  there  are 
tbe.'te  two  cs.scntial  asjiccts  of  the  doctrine  of  evolution, 
which  must  on  pain  of  immediate  confusion  be  clearly  kept 
apart,  so  it  is  necessary  to  <listinguish  between  the  corre- 
Bpondirjg  sides  of  its  historical  development,  and,  passing 
Ijcyoi.il  the  simple  hypothesis  and  evidences  of  descent, 
coiisi'lcr  tlic  attempts  to  explain  the  actual  process  of 

modification. 

Thforiet  of  Variation. 

If  wo  pass  over  the  speculations  of  the  earliest  evolu- 
tinni-it^  — 1)0  >faillet,  Maupertuis,  Robinct,  B>)nnef,  ic. — 
OS  loo  vr.K'Mo  for  rapid  summary,  and  note  that  Linna;us 
wa.H  n'*  "''■•  •'  —  i-t»>nt  creationist,  since  ho  admitted 
that  •  ■  be  simply  fertile  hybrids,  the  his- 

tory <!   ..  '-'i  ns  to  the  factor.!  of  variation 

Daffon.    mny  )>e  fairly  b..  i   with  IlulTon,  whoso  distinct 

tl' ■"   '    ......  rf  iK.    .1...  trine  of  descent  with 

1  itic  insistence  upon 

t ;.,.      Ho  cndenvoure<l 

t.)  sliow  how  "natures,  ini<liiiit<,  r»n.l  most  inward  quali- 
ties 'aro  mfxllfi'  '1  ilir. .i!L-ti  ).■■  ll'v  Ij.il.ii^  biiw  now  functions 
seem   to  »r  .-n*,  niid  how 

changes  in  ■  .  ..f  liiu  bring 

alxiut  dir«H:l  m'  lo  them. 

KsaL      Kant,  on  tho  oti,  f  npecioi 

a«  related  eiscnliaiiy  to  the  niocliamcal  laws  of  tho  organ- 


ism itself,  although  in  his  latest  writings  he  allowed  for 
the  influence  of  geographical  distribution,  food,  Ac,  noted 
the  importance  of  selection  in  artificial  breeding,  and  even 
hinted  at  tho  notion  of  struggle  for  existence,  which  was 
soon  afterwards  more  clearly  emphasized  by  Herder  (/if-n»  Herder. 
J.  Phil.  d.  Gachichte,  1790)  in  a  striking  passage,  which 
may  bo  briefly  quoted  in  free  translation:  ".'Ml  is  in 
struggle,  each  one  for  himself.  .  .  .  Space  is  too  small  for 
tho  number.  .  .  .  Each  genus  looks  after  itself  as  if  it 
were  the  only  one.  ...  In  this  way  the  whole  was  pre- 
served. .  .  .  Thus  were  forces  cradled,  and  limbs  countc<l, 
and  tendencies  dcterniinod,  and  tho  earth  came  to  bear 
what  it  could." 

Erasmus  Darwin  {Zoonomia,  1794)  believed  thair  thoKmrom 
organism  has  tho  faculty  of  improving  by  its  own  inherent  Dirwin. 
activity,  that  it  has  tho  i>ower  of  attaining  new  parts 
attended  with  new  proi>ensitics.  Yet  tho  strongest  and 
most  active  animals  aro  those  which  projiagate  and  hand 
on  imjirovemonts.  Transformations,  too,  may  bo  produced 
in  part  l>y  the  exertions  of  tho  organi.^m  in  consequence  of 
its  desires  for  food,  security,  and  reproduction.  Changed 
conditions,  such  as  climate,  have  an  indirect  influence  in 
changing  de-nircs,  and  thus  actions,  and  so  finally  struc- 
ture ;  and  they  may  al.so  operate  directly.  TrcvirnnusTrfTl^ 
(1802-18.'51)  assumed  an  indefinite  variability  of  the  orpin- »"»»• 
ism,  with  considerable  power  of  adaiitatinn  to.iurroundiiig8, 
and  even  anticipated  much  recent  ."peculation  in  his  sug- 
ge.Htion  of  a  jKissiblo  factor  of  moditioition  in  tho  union 
of  sexual  elements.  The  well  known  t henry  of  I^marck  Laouivk. 
(I80I-1H09)  laid  s]>cclal  emphasis  on  function  and  on- 
vironnienl ;  for,  thi<U);li  tho  sense  of  nec<l  in  association 
with  Huitablo  environment  calls  ont  a  8Ucfcs.'<ion  of  cflTort*, 
and  so  orij;inalcs  incipient  stnicltiral  nio<lifirntioniS  it  ii 
to  increased  functioning  that  the  increase  of  those  modifi- 
cations must  bo  ascribed,  while  similarly  dinuso  explain* 
(lcj;oncmtion.  Changed  cniditions  pnHiiico  now  wnnta, 
nutrilivo  and  reproductive  ;  hence  chanj^cs  in  climote,  or 
tho  like,  chanjco  llio  organism  by  changing  ita  habits. 
Rapid  increair  i«  ch"<-ke<l  by  other  organisms:  tho  slrongoat 
and  bcst-aroicd  for  attack  dovoor  tho  weaker,  and  the  Iks 
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perfect  poncra  nro  kept  down  l<y  the  more  perfect.  Tlic 
less  dctiiiito  view  of  Lioethe  incluJeJ,  besides  reeognition 
of  the  conservative  or  ceiitrijictnl  force  of  lieredity,  tlmt 
of  a  progressive  or  centrifug;\l  tendency  to  adaptation  to 
environment.  Oken  (ISOi')  similarly  regarded  all  pro- 
gress from  his  primeval  "  Ursohleim  "  ns  liaving  been  in 
terms  of  its  interaction  with  tho  external  conditions  of 
life.  In  1S13  WoUs  made  his  now  well-known  suggestion 
of  the  importance  of  natural  selection  in  determining  tho 
varieties  of  tho  human  species;  nnd  in  1S31  Patrick 
Matthew  published  his  mu^li  more  developed,  yet  -"qually 
di.-re_.uacd,  statement  of  the  s^mo  doctrine  in  its  more 
ginoi.vl  applications.  In  1S2S-30  Gcoll'roy  St-Uilaire, 
ar.irwards  ably  succccdc<l  by  his  son  Isidore,  denied  inde- 
finite variation,  regarding  function  ns  of  secondary  im- 
portance, and  laying  special  stress  on  tho  direct  influence 
of  tho  cnviro:iniont :  for  instance,  it  was  not  so  much  tho 
effort  to  fly  as  the  (supposed)  diminished  proportion  of 
c.\:'  inic  acid  in  tho  atmosi)hero  which  determined  tho 
f  .  ;tion  of  birds  from  saurians.  Tho  veteran  geographer 
^  "  '  naturally  inclined  to  emphasize  tho  influence  of 
d  isolation  (locality,  climate,  soil,  food,  Ac), 
!i:.  1  ...  I  stress  on  tho  restriction  of  tho  area  of  possible 
sexual  union  as  bearing  upon  tho  origin  of  varieties.  Tho 
r  •  '  'St  Von  Bacr  (IS3i)  dwelt  especially  upon  the 
.  nature  of  variation,  on  tho  unfolding,  ns  it 
\...  ,  ..  i.tw  structures ;  and  Sehlciden  (1S3S)  and  other 
naturalists  more  or  less  distinctly  .advanced  similar  opinions. 
In  1S44  appeared  tho  ]'(sli]!es  of  Creation,  which  in  its 
later  editions  (1SJ3)  formulated  an  hypothesis  of  i>rogrcs3 

(1)  liy  rhythmic  impulse  through  grades  of  organization, 

(2)  by  another  im|)ulso  tending  to  modify  organic  structures 
in  accordance  with  external  circumstaaces.  In  1SJ2 
Kaudin  argued  for  the  formation  of  new  species  in  nature 
in  a  similar  way  to  that  of  varieties  under  cultivation, 
further  attaching  great  imiKirtanco  to  an  assumed  "prin- 
ciple of  finality,"  apparently  a  kind  of  organismal  fate. 
Herbert  Spencer,  whose  weighty  arguments  for  evolution 
date  from  1S52,  laid  special  stress  upon  the  modifying 
in:^lcnce3  of  environment,  this  involving  changes  of 
function,  and  so  ultimately  of  structure.  Finally,  in  1S53 
Victor  Carus  argued  for  a  progressive  adaptation  to  chang- 
ing external  conditions.  An  undefined  hypothesis  of  in- 
ten.al  modiiiability  appears  also  to  have  floated  before  the 
mii.d  cf  Owen. 

In  this  succession  of  variational  theories  wo  recognize 
the  repeated  general  insistence  upon  every  separate  factor 
in  the  problem, — organism,  function,  and  environment, — 
tlie  successive  authors,  in  fact,  almost  falling  into  as  many 
sell  "ols.  Vet  these  are  singularly  un progressive  :  the  same 
Lypjlbesis  is  stated  again  and  again,  but  always  fails  to 
carry  convictiojj ;  many  employ  tho  merest  abstractional 
cipl.ir.aiions,  in  terms  of  what  is  simply  tho  old  prc- 
phy.siological  "vital  force"  (see  Biology),  or  attempt  to 
cat  the  knot  by  the  moro  or  less  open  introduction  of  a 
tltf.i  ex  maehina.  .  Even  the  more  definite  and  scientific 
thcoiies  of  Erasmus  Darwin,  Lamarck,  Geoffroy,  and 
■Spencer  fail  adequately  to  establish  in  a  sufficient  number 
of  concrete  cases  the  supposed  jwlency  of  environment  or 
function,  much  less  of  internal  or  volitional  moods,  in  de- 
termining extensive  changes;  moreover,  they  arc  con- 
st I'ly  confronted  by  cases  in  which  any  one  set  of  changes 
;  ^  to  take  jilacc  independently  of  the  other.  Hence, 
lie  ;i::2  the  deep  and  unanimous  conviction  of  so  many 
biol  gical  thinker,?  as  to  the  origin  of  species  by  evolution, 
the  ■  ■  r.tial  problem  remained  unsolved.  For.  until  somb 
cxj.  ;n-;  n.  rational  and  concrete,  detailed  yet  universal, 
of  lliu  origin  of  species  should  be  reached,  tho  cautious 
naturalist  could  not  feel  justified  in  accepting  as  a  scientific 
certainty  a  doctrine  which  rested  so  largely  upon  uude- 


monstrablo  ground,?.  Any  really  new  attempt  at  estab- 
lishing tho  doctrino  of  evolution  had  thus,  not  simply  to 
reorganize  and  strengthen  tho  empirical  evidence,  liy 
marshalling  beside  tho  generalizations  of  morphological 
unity  of  typo  tho  'acts  o'  moro  strictly  historic  bearing, — 
distributional,  paheontological,  and  cmbryological, — but 
also  to  meet  this  deeper  theoretic  want  by  showing  not  only 
that  evolution  has  taken  place  but  how.  llcnco  tho  import- 
ance and  rapid  acceptance  of  tho  On'r/in  of  Spci-u-s  (IS59),  Charlct 
for  which  the  time  was  fully  ripe.  For  it  is  evident  from  D'l^vin. 
tho  preceding  historical  outline  that  tho  view  still  fre- 
quently promulgated  of  tho  exclusive  and,  as  it  were, 
catastrophic  importance  of  this  work  in  the  establishment 
of  tho  doctrine  of  evolution  must  bo  replaced  by  a  moro 
uniformitarian  and,  so  to  speak,  less  creationist  view. 
It  should  not  seriously  bo  supposed  that  the  theory  of 
descent  which  had  been  held  in  one  form  or  another  by 
the  leading  biological  thinkers  of  that  and  the  two  preced- 
ing generations,  with  almost  the  individual  exception  of 
Cuvier,  had  been  decisively  abandoned  by  men  of  science, 
or  that  tho  public  which  had  purchased  ten  editions  of  the 
Vcs(ir/cs  of  Cn-tdion  in  as  many  years,  and  which  took  up 
the  first  cd'tion  of  the  Orirjin  of  Spcciis  on  the  day  of 
publication,  could  be  quite  unprepared  for  the  accci)tance 
of  tho  major  thesis  of  both  works.  Yet  that  a  lull  had 
taken  place  is  also  unquestionable,  for  tho  failure  of  wave 
after  wave  of  speculative  effort  had  produced  a  widespread 
feeling  of  discouragement,  nnd  a  tendency  to  concentration 
upon  more  concrete  and  smaller  (for  the  most  part  Linna;an 
or  Cuvierean)  iiroblems  alone,  since  of  these  tho  solution 
was  comparatively  sure.  The  dramatic  coincidence  between 
Darwin's  and  Wallace's  conclusions'  soon  helped  to  gain 
immediate  attention  to  the  new  theory  :  and  this  was 
thoroughly  developed  and  retained  by  the  prompt  appear- 
ance of  tho  first  and  second  editions  of  tho  Orirjin  of 
Species.  Without  entering  upon  a  review  of  this  classic 
treatise,  much  less  a  retrospect  of  the  controversy  it-^)ro- 
voked,  it  is  evident  that  it  was  upon  almost  all  .sides  so 
much  stronger  than  preceding  attempts,  its  central  doctrine 
so  lucid  ami  obvious  a  statement  of  the  everyday  facts  of 
life,  its  mode  of  presentation  so  temperate  yet  so  forcible,  its 
self-criticism  so  frank  and  unconcealed,  that  its  marvellous 
success  was  owing  far  more  to  iatiiiisic  merit  than  favour- 
able circumstances.  The  required  re-statement  of  tho 
evidence  for  tho  Jiistorie  fact,  of  evolution  was  at  <Jast 
learnedly  and  forcibly  done,  and  the  salient  difllculti*  in 
its  way,  like  that  of  the  imperfection  of  the  geological 
record,  admirably  met ;  yet  this  portion  of  the  work  .«inks 
into  comparative  inelVectivcncss  bcsido  tho  long-sought 
modal  explanation  of  the  process  profl'ercd  in  the  theory 
of  natural  selection,  which  was  soon  seen  to  throw  a  nev/ 
and  searching  light  upon  the  smallest  details  of  structure, 
function,  and  distribution, — in  fact,  to  afl'ord  the  instru- 
ment of  a  new  and  systematic  interpretation  of  organic 
nature.  Of  this  doctrine,  then,  a  brief  account  is  needed, 
and  this  may  bo  best  given  by  following  as  closely  as  pos- 
sible upon  the  lines  of  the  ma'jmcm  opus  itself,  altliough  the 
full  title  of  this — The  Origin  of  Species  hij  means  of  Natural 
Selection,  or  (he  Preservation  of  racoured  Baces  in  the 
Siru'j'jle  for  Life — is  its  own  best  and  briefest  summary. 

TiTEor.Y  OF  NATur.AL  Selection. 
After  mentioning  that  his  first  light  upon  tho  origin  of  Analj-sis 
species  was  derived  from  his  early  distributional  studies,  °f  O"^" 
Darwin  points  out  that  "a  naturalist,  reflecting  on   the "/    . 
mutual  affinities  of  organic  beings,  on  their  cmbryological ' 
relations,  their  geog.'aphical  distribution,  geological  succes- 
sion, ai.d  sue'-  other  facts,  niiglit  come  to  the  conclusion 
that  species  had  not  been  indejjciKlently  created,  but  had 
*■  Joiirn.  and  Proc.  Linn,  Soc.  l.S.^».S. 
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descended  like  varieties  from  other  species.  >.evertheless, 
such  a  conclusion,  even  if  well  founded,  would  he  unsatis- 
factory until  it  could  be  shown  how  the  innumerable  species 
inhabiting  this  world  have  been  modified  so  as  to  acquire 
that  perfection  of  structure  and  co-adaptation  which  justly 
excites  our  admiration."  Again,  "  It  is  therefore  of  the 
highest  importance  to  gain  a  clear  insight  into  the  means 
of  modification  and  co-adaptation.  At  the  commence- 
ment of  my  observations  it  seemed  to  me  probable  that 
.*  careful  study  of  domesticated  animals  and  cultivated 
plants  would  offer  the  best  chance  of  making  out  this 
obscnre  problem.  Nor  have  I  been  disappointed  :  in  this 
und  allbther  perplexing  cases  I  have  invariably  found  that 
our  knowledge,  imperfect  though  it  be,  of  variation  under 
domestication  afTords  the  best  and  safest  clue."  Hence 
the  first  chapter  is  devoted  to  an  account  of  ttose  ex- 
tensi%  e  .studies  of  variation  under  domestication  which  later 
formed  the  subject  of  a  separate  work. 

Varia  A  corni»ari30ii  between  imliviilaals  of  the  same  vaxicty  of  curti- 

tioD  vatoti  plants  or  animals  shows  a  greater  degree  of  variation  tlian 

ODder       bet^reen  indivi'Inals  of  any  nne  pt-a.  ip-?  or  Tariety  in  natiire.     This 
domesti-  Jiii,'Iier  variabiliiy  ■  :"   '  -  ribed  to  the 

«*Uoa.      Icbd  unifonn  con  :,  part  also  to 

cxces3  of  foo<l.     J- .J continued  for 

generations  to  set  up  any  great  variation  ;  bnc  this,  once  set  up,  con- 
tinacs  indefinitely.  Changed  ponditi'>n'-,  Tiiay  diiectly  influence  the 
wliole  organization  or  certain  '       .  or  act  indirectly  tliiough 

the  reproductive  STstciu.      \.  •  j  the  ditect  action,  the 

nature  of  the  organiAUion  s  .iportaiit  than  that  of  the 

conditions.     The  effect  on  oHapring  may  be  detinite  :  e.g.,  size  may 
depend  upon  thoamoiint  of  fnn*!,  rnloiir  uy^n  «]iiilitv  of  T'vmI,  thi^k- 
nea  of  skin  and  : 
isa  mnch  comni' 

played  a  much  m< _      ^    __    _  j 

ncea.    The  reproductive  system  is  pcruiiariy  sensitive  to  very  slight 
extemnl  rhanjfes.     Many  plants  and  animnU  will  not  re]»!«viuee  in 
ioni' 
nrc.i!; 

•tie  f  ,  .  ^        „         .  ,  --„       -^--  .._. 

itut  that  variation  is  not  exclusively  aasociatcd  with  sexual  repro- 
duction is  demonstrated  by  the  eaiw  nf  plants  "sporting"  through 
bad- variations.      Such  case-.  the  nature  of  the 

organism  to  l>e  of  luoic  imp.:  litious. 

'    Changed  habits  and  use  an  ,  .:i  inherited  effect  ; 

witneaa  the  lighter  wiiii;-and  heavier  iec-boncs  of  the  domestic  duck, 
the  enlarprd  twUb-ri  of  mileh-eows,  or  the  Hronpini;  ^mpri^'koib  •ara 
ofd-..  ••,-•■  .         ,  .  ,       . 

fchort 

teeth  .                     .  ' 

anyone  character  ivijl  pmbnijiy  inoiiiiy  uiticrs  iii<lifLetiy.  Altliougli 
the  laws  povrminp  inheritance  arc  mostlv  unknown,  probably  most. 
If  n.,' ..,,.•..;■,  •  ,        .  •. 

that 

•to" ' 

•ton  .  •j^.-cur  in  duuicslicdtiou.  there  U  ho  bii^u  of  any 

pen'  r  to  tho  loss  of  ac<iuircd  characters.     Except  in 


BcleetioD.  which  results  from  every  enc  trring  to  possess  and  breed 
the  best  in.lividnals,  is  even  more  important.  This  accumulated 
change  explains  why  we  so  often  cannot  recognize  tho  wild  parent 
stocks  of  our  cultivated  plants.  t\  hile  iu  absence  in  countnes  in- 
habited by  uncivilize.1  man  explains  why  these  never  yield  plants 
woith  immediate  culture.  Jlan's  power  of  selection  ia  facilitated 
by  keeping  large  numbers,  in  which  variations  are  more  likely  to 
occur.  Facility  in  preventing  crosses  is  also  of  importance,  as  of 
piceons  as  contrasted  with  cats  ;  some  species  ar^  however,  less 
variable  than  others,  e.g.,  the  goose. 

Indi\-idual  differences  arise  even  in  the  offspring  of  tho  eameVaiia. 
parents  and  tend  to  be  inherited  ;  hence  they  affor,!  material  for"tion 
natural  selection  to  act  on  and  accumulate,  preciscjy  as  they  wonld  un.Icr 
for  human  selection.  (Polymorphic  genera  —  .. ,.,  j;osa,  Rubut,  nature. 
Hiiituiian,  ic— may  perhaps  owe  their  prolcr.n  cluiractor  to  their 
variations  being  of  no  service  or  disservice,  ami  consequently  not 
being  acted  on  by  natural  selection.)  In  determining  nhetlier  a 
form  should  be  ranked  as  species  or  variety,  the  opinion  of  natural- 
ists of  sound  judgment  and  wide  experience  is  the  '  '  vet 
thislacksunanimity 'see  .Species)  :  lor  example,  of  t:  ie 
genera  of  the  British  tlora  alone  Bcntham  reckons  1  _  .  iit 
Habington  251.  AVallace  has  shown  that  no  certain  criicnou  caa 
possibly  be  given  by  which  to  define  his  convenient  working  cat*, 
goiies  of  Malayan  L,/iuloplem.  kc,  viz.,  variable  forms,  local  fonni, 
sub-species,  and  representative  species.  As  De  CaiidoUe  concluded 
from  his  monograph  on  oaks  (in  which  he  shows  at  least  two-thirds 
of  his  300  species  to  bo  provisional),  "so  long  as  a  genus  is  imper- 
fectly known  and  its  species  founded  upon  a  few  specimens"  tney 
seem  clearly  limited  ;  but,  "just  as  we  come  to  know  them  better, 
intermediate  forms  flow  in  and  doubts  as  to  specilic  limits  augment, * 
The  terms  variety  and  species  arc  thus  arbitrarily  ajuijed  to  inde- 
finable groups  of  mcTc  or  less  closely  simil.ir  iiidividuala.  Common 
speeics  tliat  range  wiile  and  are  much  dilfuscd  arc  those  which  vary 
most.  The  species  of  tho  larger  genera  in  each  countr\*  vaiy  moi-o 
frecjucntly  than  the  species  of  the  sniallor  gjncra.  Tho  «i>eeiea  ol 
large  gen'Ti  j'r-""nt  strong  aiir.logies  with  varieties,  which  wo  can 
only  uu!                                            1  as  such. 

The  1  ;-'o"is  used  in  a  wide  sense,  in- Stni  jgls 

eluding  u  , g  U)>on  another,   and  embracing  for  eii^t- 

(which  is  more  tmporUntJ,  not  only  tho  life  of  the  in.Iividiial,  but  enca 
success  in  leaving  proireny.     FroTn  the  hi^li  (gconutiical)  rate  of 
'  inly  requiring  a  few 
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iiiftividuals  of  a  distinct  species,  or  with  the 
life.  It  is  the  doctrine  of  Malthus  apnlied  ^ 
tho  entire  animal  and  vegetable  kingiloms,  l 


iiioviubly  follows^ 

■  r  with  th» 

iitions  of 

1  force  to 

ti.;5  ca»o  thera 


can  be  no  aitificial  incre.-iso  of  f.Kxl  and  no  prudential  restraints 
fr ■--  "■.... 

fi 


!'i 


'  or 
d- 

nl 


from  marriage.  The  checks  to  increase  arc  most  ol^ 
oung  animals  gcncially  suffer  most,  and  pl.\uls,  ; 
ings,  l>oth  from  gcrniinatine  op  ^'r-'und  alreadv  o^- 

Tho  amoii:        '"         '  ;- 

r^,  very  fr  ,s 

!y  vermin.     I  ^  ,...;. 

eal  dciouiis  of  extreme  cold  have  <.  -tilths  of 

the  birds  of  an  olwierved  area.       1  t.      In 

■  '     ■  '      '  '       il» 

A 

'-        -    ^^ ----'-sa 

tiie  jifuluunJ  alli'ialluu  of  the  llora  and  launa  ct  a  heatii  when 
planted  with  Scoti-h  fir,  these  nt'ain  li<-ine  wluillv  ilrprndrnt  upon 
•  ■■'-■'  V    •  •  ■  •  •■■.!« 


c*tt; 
1 


)ius.     'i'lie  many  bivetU  of  dugn  unit 
in  one  ipeciea  ;  but  firobablv  those  of 


ntl.i>  ki  of  l,i-ld-liu>.e,  and  thus  indirectly  \l[njn 
hriice  no  liees.  no  clover,  and  »hc  mora  cata,  tl 
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.  ><curtf>l,  lh«t  oilier  v«ii«iiuii.«. 

,,,  x\\v  jrn'flt  an.i  rotnplcx  Ixiltlo 

t.Mis  '     Ami,  if 

aiy  luoro  ituii- 

vijuals  having 

however  slit;"',  o^"  "''"^"  *""'''  ''"*"  *''"  '',"' 
,..,,  5„.l   >.,■.^.  i.-atin?  their  kiiult    On  llie  other 
'  i  iho  least  ilcRTO  in- 

ieivaiioiiol  tavour 
ns  aio  callcti  iiaturil 
iuc  suinval  uf  tho  fittcit.  Tlic 
I  jn  inav  Im  un.leistooJ  (rom  Ilia 
■■  •  ■•?  Tlio  proportional 
,.ill  probably  hoconio 
■ct  iho  others.  Im- 
migration of  new  l».  " .  » ■••!'  ''//''"  5«"?"^  distuib- 
»fl«,  or,  whoro  thi,  ■.  we  shouM  hfivo  places  i:i  tho 
,ronoR..  ■  J  Vttor  fillcil  ui)  In  s'lcli  cases 
.  way  favourej  tho  inJivuluals  of 
ttcr  to  th-^ir  ft!t*Tt-ii  con-litions, 
'.■:00 


o( 


•i; 

lcle-.'t\cn, 
pro  la  bit- 

CMSC  of  A 

nuniK" 
extinct  ; 


(light  I 
any  - 
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»•-■•■ 
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1  cITect!    'iho  former  acu  only  lor  liia  own 
it  of  the  being  itself;  man  on  more  external 
the  whole  machinery  of  lifo  ;  mm  irregulaily 
„  A  short  time,  uaturo'  by  accumulation  iluriiig 

,  '<  io<U     Natural  selection  h  daily  and  hourly 

g.  ,ut  tho  world,  the  slightust  variations,  reject- 

j,  1^  p^.or\-ir"T  and  addin!;  up  all  that  ate  f^ood, 

^  ■  ' '  '     '  wrtunihj 

J.  .'in  to  its 

',  ^       :<:  on  char- 

a,.  0  are  apt  to  consider  of  very  triiluig  iniiiuiuncc,  and 

i:  .n  of 'mall  variations  may  sjt  up  uncxi>cclL'.l  cor- 

j"  ■  *  •-      .  :     jej,  or  young  as  easily 

^  nt  and  of  parent  to 

y.  !.■  Structure  of  each  for 

thi  1,  ^cnt  of  all.'  Tlio  ihet.ry  oi"  ualural  selection  is  next  illus- 
trjt.  i  P  hv  supposing  tho  formation  of  swift  varieties  of  wolves, 
J,  '       '       ■         '      '   red  by  man;  (2)  by  rcferenco 

t  :3  use  to  insects,  the  a^rtion 

t;  .^0  in  intercrossing,  and  the 

rcsuiuiil  111'  iulapuuon  of  flower  aixl  insect  to  each 

other  ihrcuL-:  '  ration  of  their  advanti^eous  variations. 

C  lur  tho  prod  jctiou  of  new  forms  through 

,.  variability,  large  numbers  of  individuals, 

t  .  .crossing,  isolation  in  conhned  areas  lyet. 

prt,l...bly  still  moro  extension  over  continent.al  ones,  especially  il 
oscillating  in  level),  and  considorablo  lapse  of  time,  although  lliis 

1  .    ■    '    r  bo  supposed  to  do  anything  (a.<  if  tho  forms  of 

1  _■  ch.ingo  by  some  innate  law),  but  merely  to 

.  ..  tunity  for  variation  and  environmental  change. 

)  ,  Mhich  rare  epccira  are  on  tho  way,  is  caused  by 

I.  ijn. 

j);„f .  -    if  character  brought  about  by  artificial  selection 

gtncc  <.f  ■  elfieiently  [arallclcd  in  nature,  since  tho  more 

jljjr.        ,  ring  of  each  species,  tho  moro  they  will  seize 

^ter.       I  •  '  tho  economy  of  nature,  ond  so  increas-j  in 

,  itcat  amount  of  life  can  be  supported  by  great 

t;,.    ,  , „.   ^iructurt.     This  divergenco  of  character,  with 

t\tin;tion  of  intermediate  forms,  cjiplains  tho  dinicullics  of  tax- 
onomv,  which  are  then  discussed  in  detail  with  the  aid  of  a  diagram. 
This,  of  course,  lakes  the  form  of  a  genealogical  tree,  and  suggests 
t!.it  of  "  the  great  tree  of  life,  which  fills  with  its  dead  and  broken 
btinches  tho  crust  of  the  earth  and  covers  the  suiloco  with  its 
ever  branching  and  beautiful  ramiucations." 
Natural       The  preceding  eummary  of  the  classical  statement  of  the 
Klectt/D  doctrine  of  natural  selection  should  bo  supplemented  by 
Mof  o.    jgfgrenco  not  only  to  the  original  work,  to  tho  corrobora- 
"""■      tive  labours  of  its  author,  and  to  the  able  independent 
treatise  (Xatural  Selection)  of  Wallace,  but  to  the  enormous 
mass  of  exposition,  argument,  and  illustration  accumulated 
by  subsequent  writers,  commencing  with  Hooker  and  Asa 
Gray,  Huiley  and  Ilaeckol,  but  soon  becoming  too  numer- 
ous even  for  mention.     At  the  same  time  the  history  of 
the  controversy  which  has  arisen  out  of  that  statement 
should  also  be  treated,  in  so  far  as  it  has  kept  within 

•  In  the  later  editions  of  th;  Onjin  a  brief  account  of  sexual  selec- 
tion is  given  at  thia  point,  zide  tn/ra^  p.  82, 


sricntific  Iwunds.  Tho  IcadinR  objoctiona  x\hich  h.ivc  been 
brought  ftpiin.n  natural  selection,  together  with  the  replica 
to  thcni,  should  all  bo  snmmnrizcd.  as,  for  instance,  ricem- 
ing  Jenkins  important  criticism  as  to  tho  swamping  of 
individual  variations  by  crossing,-  .Mivart's  vigorous  and 
detailed  polemic  against  natural  selection  as  capable  of 
accounting  for  tho  incipient  stages  of  useful  structures, 
i^:c.,^  and  so  on.  But  thi.i  could  not  bo  done  to  the  satis- 
faction of  cither  party  without  far  exceeding  the  present 
limits;  happily,  however,  two  chapters  of  the  Ongin.  of 
Species  (v.  and  vi.)  arc  generally  admitted  to  have  at  least 
made  the  attempt  up  to  1872,  the  date  of  the  final  edition, 
with  great  candour  and  fairness.  The  various  constrUctivo 
ellbrts  to  supplement  tho  hypothesis  of  natural  selection 
by  introducing  additional  factors  of  evolutionary  change 
should  also  bo  mentioned,  headed  of  course  by  Darwin's 
own  accessory  hypothesis  of  sexual  selection. 

Wc  must  not,  however,  leave  natural  selection  without  Huxley's 
a  fuller  statement  of  its  services  and  claims,  and  this  may  advocacy- 
most  appropriately  be  taken  from  tho  recent  and,  as  it 
were,  judicial  deliverance  of  their  veteran  advocate,  Prof. 
Iluxlcy.''  Ho  first  points  out  the  grounds  of  his  agnostic 
position  (up  to  18DS)  wiih  respect  to  evolution  as  promul- 
gated by  Lamarck,  Chambers,  and  even  Spencer ;  "  Firstly, 
that  up  to  that  time  the  evidence  in  tavour  of  transmuta- 
tion was  wholly  insuilicient ;  and,  secondly,  no  suggestion 
respecting  the  causes  of  the  transmutation  assumed,  which 
had  been  made,  was  in  any  way  adequate  to  exolain  th3 
phenomena."     He  then  goes  on  to  say — 

•'The  sug:;estion  that  new  species  may  result  from  tho  sclcctivo 
action  of  external  conditions  upon  the  variations  from  their  specific 
typo  which  individuals  present— aud  wliich  wo  call  "spontaneous  . 
because  wa  are  ignorant  of  llicir  causation— is  as  wholly  unknov.:a 
to  the  historian  of  scientific  ideas  as  it  was  to  biological  specialists 
bclbro  1S53.  But  that  suggestion  is  tho  central  idea  of  the  Origin, 
of'  Species,  and  contains  the  quintessence  of  Darwinism.  .  .  . 
That  winch  wo  were  looking  for,  and  could  not  find,  was  an 
hypothesis  respecting  tho  origin  of  known  organic  forms  which 
assumed  tho  operation  of  no  causes  but  such  as  could  bo  proved  to 
bo  actually  at  work.  We  wanted,  not  to  pin  our  faith  to  that  or 
any  other  speculation,  but  to  g.'t  hold  of  clear  and  definite  con- 
ceptions wliich  could  be  brought  face  to  face  with  facts  and  havo 
their  validity  tested.  Tho  Origin  provided  us  with  tho  working 
hypothesis  wo  sought.  .  .  .  The  facts  of  variability,  of  struggle  foe 
existence,  of  adaptation  to  conditions  were  notorious  enough,  but 
none  of  us  had  suspected  that  the  road  to  the  heart  of  the  species 
problem  lay  through  them  till  Darwin  and  Wallace  dispelled  the 
darkness,  and  tho  bcdcon-firo  of  the  Ori'jm  guided  the  be- 
nighted. .  .  .  The  only  ration.il  course  for  those  who  had  no  olhei 
object  than  the  attainment  of  truth  was  to  accept  "  Darwinism' 
as  a  woiking  hypothesis  and  see  what  could  be  made  of  it.  Either 
it  would  prove  lU  capacity  to  elucidate  the  facts  of  organic  life  or 
it  would  break  down  under  the  strain.  .  .  .  Whatever  may  be  tha 
iiUimatc  fate  of  tho  particular  theory  put  forward  bv  Darwin,  I 
veiituio  to  affirm  that,  so  far  as  my  knowledge  goes,  all  the  ingenuity 
and  all  tho  learning  of  hostile  critics  have  not  enabled  them  to 
adduce  a  solitary  fact  of  wliich  it  can  be  said,  this  is  incooncilabla 
with  tho  Darwinian  theory."'  ^ 

Darwin's  own  case  for  natural  selection  has  also  been  Darwin  a 
tersely  put.*  "Tho  belief  in  natural  selection  must  at """'"• 
present  be  grounded  entirely  on  general  considerations, — 
(I)  on  its  being  a  vera  causa,  from  tho  struggle  for  exist- 
ence and  tho  certain  geological  fact  that  species  do 
somehow  change ;  (2)  from  the  analogy  of  change  under 
domestication  by  man's  selection  ;  (3)  and  chiefly  from 
this  view  connecting  lindcr  an  intelligible  point  of  view 
a  host  of  facts." 

Applying  to  natural  selection  the  accepted  tests  of  a 
good  theory — (1)  power  of  explaining  all  phenomena  and 
meeting  all  objections,  (2)  power  of  meeting  new  facts  as 
they  occur,  (3)  applicability  as  an  instrument  of  research, 

=  yorlh  British  Reviac,  1867. 

'  Genesis  c/  Species,  1871.  .    „ 

•  ii/to/£lorK'in,vohii.,  "Onthc  Reception  of  the  Oriffino/'SiWaeJ, 

•  C/.,  however,  op.  cil.,  p.  129,  note  4. 

•  Letter  to  Bentham,  1863,  in  Li/e  0/ Darwin,  iii.  p.  20. 
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and  (4)  power  of  prediction, — it  seems  difficult  for  the 
most  sceptical  of  critics  to  avoid  ranking  it  very  high, 
while  to  those  who  regard  it  as  triumphantly  surviving 
this  assay  the  "  law  of  parsimony  "  appears  to  preclude  the 
necessity  of  seeking  any  further  explanation  of  evolution.' 
SorviTil  As  no  serious  critic  wholly  denies  the  fact  of  a  struggle 
of  fittMt  for  existence,  nor  even  a  certain  preponderance  among  the 
survivors  in  any  given  area  of  those  best  fitted  for  the 
struggle,  however  much  he  may  consider  the  importance 
of  these  facts  to  have  been  overstrained  in  certain  direc- 
tions, we  are  fairly  entitled  at  the  outset  to  regard  natural 
selection,  not  only  as  provisionally  superseding  earlier 
attempts  at  solving  the  problems  of  geological  and  geo- 
graphical distribution,  but  as  adequately, — it  might  almost 
seem  finally, — explaining  them  (see  Biology,  Disteibu- 
riox).  This  claim  at  any  rate  must  be  allowed  even  by 
those  who  deny  the  importance  of  natural  selection  as  a 
jubstantial  factor  in  evolution  in  the  other  sub-sciences  of 
physiology  and  morphology,  and  this  not  simply  because 
it  was  as  experts  in  distribution  that  Darwin  and  Wallace 
themselves  arrived  at  their  hypothesis,  nor  because  all 
subsequent  workprs  in  that  field  of  science  have  adopted  it, 
but  because  no  valid  objection,  or  even  supplementary 
hypothesis,  has  ever,  as  regards  this  important  department 
of  science,  been  so  much  as  proposed.  The  survival  of  the 
fittest,  then,  is  unquestionably  a  v<ra  causa,  and  one  of 
no  small  importance  in  the  study  of  nature  (in  fact,  in 
undisputed  possession  of  at  least  one  entire  field),  as  also 
in  the  study  of  social  life,  from  which  both  Darwin  and 
Wallace  were  directly  inspired.-  The  importance  of  breed- 
ing and  artificial  selection  is  abo  undisputed ;  nor  can 
some  small  scope  for  natural  selection  in  the  formation  of 
varieties  of  wild  races  be  denied  even  by  the  most  grudging 
of  critics  who  may  be  versed  in  the  facts  of  natural  history 
at  all.  But  this  amounts  to  admitting  that  natural  selec- 
tion, already  the  undisputed  explanation  of  distributional 
changes,  is  at  any  rat«  a  partial  cause  in  structural  and 
functional  ones ;  while  older  explanations  of  these  facts, 
even  if  not  melting  into  merely  abstractional  ones,  have 
not  succeeded  in  gaining  acceptance. 

At  this  point  comes  in  with  ponderous  weight  the  con- 
ception by  which  Lyell  had  for  nearly  thirty  years  been 
preparing  the  way  for  Darwin,  that  of  uniformitarianism 
in  natural  change.  For,  although  it  was  perhaps  almost 
as  mach  owing  to  the  unfavourable  opinion  of  Lyell  as  to 
the  hostility  of  Cuvier  that  the  doctrine  of  Lamarck  had 
fallen  into  such  dUcsteem,  and  although  Lyell  himself  was 
accustomed  "to  keep  the  name  of  creation  for  a  natural 
process  which  lie  imagined  to  bo  incomprehensible,"  he 
was,  notwithstanding,  as  ho  claimed  and  as  Huxley  frankly 
allows,  "strongly  disposed  to  account  for  the  origination 
of  all  past  and  prevent  species  of  living  things  by  natural 
cau.«cs,"  and  his  influence  was,  therefore,  for  Huxley,  as  no 
doubt  for  others,  "  ficrhap.i  more  ])Otent  than  any  other  in 
kecjiing  alive  a  sort  of  pious  conviction  that  evolution  after 
all  would  turn  out  true."  For,  given  the  principle  of 
Lytll's  work, — "the  principle  that  the  |ia.st  must  bo  ci- 
plftini  d  by  the  present,  unless  gOf>d  cause  be  shown  to  the 
contrnn',  and  the  fact  that,  so  far  as  our  knowledge  of 
the  pi-t  hi-t'TV  of  life  on  our  globe  goes,  no  other  cause 
r.i-  :,t  that  " consi.itoiit  uniformi- 

tii  n   n<  miKh  in  th'-  organic  as 

ill  .  I'ics  by 


Uni- 

fonni' 

tiriu- 

ism  In 

utaral 

duoge. 


•  n.- 

It  !•  >   ' 


p.  3  ^.) 


^  Riacbuiaa  bjr  Jmmm 


Other  than  ordinary  agencies  would  be  a  vastly  greater 
'  catastrophe '  than  any  of  those  which  Lyell  successfully 
eliminated  from  geological  speculation." 

Bearing  in  mind,  then,  the  lesson  of  Lyell,  that  any 
efficient  cause,  even  though  slow  or  at  first  sight  trifling, 
can  be  shown,  if  acting  steadily  for  vast  periods  of  time,  to 
efTect  enormous  results,  the  apparent  difficulty  of  adding 
up  varietal  differences  to  specific  ones,  these  to  generic, 
and  these  again  to  still  larger  distinctions,  becomes  only 
the  inevitable  continuation  of  that  summation  of  individ'wl 
into  varietal  differences  which  no  one  can  deny  to  be 
happening  around  us.  Thus  the  onus  prohandi  that  species 
have  not  arisen  in  this  way  comes  fairly  to  be  thrown  by 
the  advocates  of  natural  selection  upon  its  adversaries. 
And,  as  these  come  individually  to  realize,  through  those 
concrete  studies  which  necessarily  underlie  all  active  con- 
viction on  one  side  or  the  other,  the  importance  of  the 
masses  of  concrete  evidence  which  have  been  steadily 
accumulating,  it  is  little  wonder  that  their  majority  should 
not  only  have  so  rapidly  dwindled,  but  actually  have 
changed  sides  so  generally  as  has  been  the  ca.se.  Thus,  to 
cite  only  a  single  case, — (1)  we  are  now  in  actual  possession 
of  an  unbroken  and  geologically  successive  series  of  fossil 
horses,  perfectly  gradated  through  some  forty-five  "species" 
back  to  a  five-toed  ancestor ;  (2)  we  can  trace  the  con- 
tinued evolution  of  the  existing  species  in  the  bones,  teeth, 
and  finest  peculiaiities  of  the  specimens  around  us,  as  well 
as  the  increasing  differentiation  of  well-marked  varieties 
through  artificial  selection  ;  (3). we  can  see  that  such  con- 
tinuous improvement  of  skeleton,  teeth,  <tc.,  as  is  now  and 
has  all  along  been  in  progress,  must  have  been  profitable 
to  the  animaU  possessing  them  in  the  wild  state,  just  as 
they  now  are  in  the  tame  (since  implying  better  locomo- 
tion, digestion,  ifcc).  Hence  we  soon  come  to  feel  a  real 
difficulty  in  uikIoi. standing  (1)  how  the  continuous  sum- 
mation of  small  individual  advantages  through  varietal 
characters  into  Ei)ecific,  and  oven  generic  ones,  can  be 
doubted,  much  less  denied,  and  consequently  (2)  how  the 
general  applicability  of  the  theory  of  natural  selection  to 
inteq)ret  the  gradual  process  of  historic  change  can  any 
longer  bo  called  in  question. 

At  this  point  it  is  richt  to  notice  that  several  ovolu- V»ri»- 
tionists  have   suggested    or   argued    for    the    progress  oft'o" 
variation  along  definite  lines;  but  this  return  U|K>n  I"^j  J*.. 
Darwinian  standpoints  has  l>ccn  energetically  and,  it  must  ug^ 
bo  admitted,  on  the  whole  as.  yet  successfully  combated. 
Thus  Asa  (Jray  (1861-7G)  has  argued  for  variation  along 
definite  and  useful  lines.     Kiigcli  (1865)  regarded  the  ac- 
quisition of  certain  characters  which  appear  to  bo  of  no 
service  to  jilants  as  offering  a  difficulty  to  natural  selection, 
and  as  affording  a  prot)f  of  some  innate  tendonry  in  plants 
towards  perfection,  corresponding  to  what  Kiillikrr  -ntitles 
the   "law  of   creation."     Mivart   (I87I)   has   in.iiiitained 
that  variations  arc  definite,  and   frequently  suihli'M  nnd 
considerable.    With  such  |>o»itions  must  also  Iw  m  ti'-ed  the 
continuous  and  increasing  insistence  of  Spcncir  (I'^.'iS-SC) 
upon  environmental  action  and  funrlional  chaiigc,  uMiough 
spontaneous   variation   is  not   excluded   nor  consi^krablo 
inqortnncc  to  natural  selection  denied.     Butl'T  in   Eng- 
land, and  Co|x>,   Hyatt,  oinl   other   "  Xco  l.iiiiar<-kian8" 
in  Anieri'a,   have  moro  fully  dcvclo]>c<l  I'  '.  for 

which  experimental  evidence  liai  l>ecn  c- :  ":'ht 

in  fJermany  by  Semper.     And,  while  Darwin  li- 
continued  an  iincompriiini.-iingnp|K>nent  of  all  mi<  I^ 
a  distinel,  thour.'h  |>nrtial,  change  of  opinion  was  iidnatltd 
by  hiniM'lf  in  later  years,  and  has  Wn  fully  iiiii«ti.'  upon 
l-ciih  by  Mivart  iinii  S|>enccr.    While  in  the"  •  ■>« 

up  to   1809  variations  are  «;x>kcn  of  as"  (14O 

doubt  only  in  that  scnM)  in  w.uch  a  scientific  mun  11.  }  I.  iily 
use  the  word),  unii  llic-o  •»  ainoU  1  roof  of  Parwin'H  oii.'iii- 
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ttllv  even  contomptuous  attitude  towards  Lamarck;  and  of 
hi-.  -ai'.-MHtial  rejection  of  the  comparative  importance  of 
fuiKtion  or  environment  in  determining  variations,  these 
v.i'\»-s  are  unquestionably  modified  in  the  well-known  pero- 
rttion  to  the  Origin  of  Spmet.  The  further  diminishing 
importance  of  natural  selection  is  admitted  in  subsequent 
editions,  as  Spencer  has  pointed  out,  in  the  preface  to  the 
Den-tHi  ./■  .Van,  and  indeed  elsewhere  :  while  a  recent 
}>ni;ci'nt  crit'cisro  '  cites  evidence  of  a  certain  measure  of  ap- 
panMiily  contradictory  and  indefinite  fluctuation  of  opinion 
bctwoin  incrcacod  insistence  upon  use  and  disuse  on  the 
cue  1:  ,ri  and  upon  8}>ontaneous  vari.ibility  on  the  other. 

.Sir  o,  however,  Darw'n  never  developed  the  grounds  of 
this  Jiiiur.i-ihing  reliance  upon  natural  selection,  which  still 
remains  the  central  theme  of  his  works,  and  that  upon 
which  their  originality,  as  well  as  their  importance  to  the 
theory  of  evolution,  essentially  depends  (of  course  as  dis- 
tiho-i^hod  from  their  services  in  summinz  up  the  concrete 
cv;  i  r.LO  (or  the  fact  of  evolution  and  their  vast  utilitj  in 
diiTisiii;  it),  too  much  weight  must  not  be  attached  to  such 
isolaied  eiDressiona  of  opinion  as  those  referred  to  above, 
the  more  so  as  these  are  nowhere  borne  out  bv  any  general 
change  in  the  tenor  of  his  works.  In  the  absence  of  any 
theory  of  definite  and  progressive  change,  and  in  the 
presence'!  multitudinous  variations  under  domestication 
and  in  nature  which  we  can  neither  analyse,  rationalize, 
nor  haidly  even  classiiy,  we  are  not  only  justified  but 
loeically  compelled  to  regard  variation  as  spontaneous  or 
indefinite,  t'.;.,  practically  iudeterminate  in  direction,  and 
"therefore  Onimportani,  except  as  the  groundwork  for 
Rejection  to  act  on."  Conversely,  variation  must  be  in- 
definite, else  the  paramount  importance  of  natural  selec- 
tion must  be  proportionally  impaired  as  this  becomes  de- 
finite (r/'.  Evolution,  voL  viii.  p.  751);  for  wp  cannot 
speak  of  selecting  a  course  from  one  line  of  variation,  nor 
even  for  that  matter  in  the  old  sense  of  "variation"  at  all. 
Thus.  "  if  it  should  hereafter  be  shown  that  variability  is 
definite  and  determined  in  certain  directions  rather  than 
others"  (in  short  "  fated  "  rather  than  "  spontaneous  '), 
"  the  importance  of  natural  selection  would  not  be  im- 
paired," since  it  would  still  have  to  be  regarded  as  a  vera 
cauta  in  the  history  of  species,  yet  the  function  ascribed 
to  it  would  be  practically  reversed.  It  would  exchange 
it3  former  supremacy  as  the  supposed  determinant  among 
the  indefinite  possibilities  of  structure  and  function  for 
that  of  simply  accelerating,  retarding,  or  terminating  the 
process  of  otherwise  determined  change.  It  would  furnish 
the  brake  rather  than  the  steam  or  rails  upon  the  journey 
of  life  ;  or,  in  other  words,  instead  of  guiding  the  ramifica- 
tions of  the  tree  of  life,  it  would,  in  Mivart's  phrase,  do 
Lttle  more  than  apply  the  pruning  knife  to  tliem.^  In 
fact,  its  functions  would  be  restricted  to  those  of  the  third 
Fate,  and  would  no  longer,  as  at  present,  bo  supposed  to  in- 
clude those  of  the  second.  Under  these  circumstances  it  is 
unnecessary  to  appeal  at  length  to  the  unanimity  with 
which  the  later  generation  of  Darwin's  exponents  (e.ff., 
Lankester.  Romanes,  Allen,  ic.)  concur  with  all  preceding 
ones  in  the  necessary  proposition,  that  "natural  selection 
trusts  to  the  chapter  of  accidents  in  the  matter  of 
variation."  The  thesis  thus  summarized  by  Lankester 
thoroughly  permeates  the  Tariaiitm  of  A  nimals  and  Plants 
vnder  fJomesticalif-n,  as  may  be  seen  from  the  brief  sum- 
niary  oi  it  given  below  (p.  82).^  Special  reference  must, 
however,  be  made  to  the  importint  researches  of  AVeis- 
mann,*  since  these  were  devised  with  the  deliberate  intcn- 


*  Butlrr,  Luck  or  Cunnintj,  London,  18S7,  chap.  zU.  ;  see  bIso  bis 
£vclviian.  Old  and  JV'fu?,  LoDdon,  1879. 

'  "On  '.be  Tbeory  of  Individaality,"  in  Proc.  Hot;.  Sot.,  1886. 

*  Set,  howercr,  chapter  xxi.  of  Variatior,,  Ac.,  conclusion. 

*  Sludiet  in  the  Thtory  of  Dacenl,  £sg.  cd.,  London,  1882. 
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tion  of  testing  "  whether,  besides  natural  selection  and  the 
direct  action  of  external  conditions,  together  will  the 
correlative  results  ot  these  two  lactors,  there  might  not 
lie  concealed  in  the  organism  some  other  transforming 
)>owcr,"  such  as  the  "  perfecting  principle  "  of  Niigeli  or  the 
like.  The  resulto  of  these  investit'otiona  have  tended 
entirely  to  confirm  the  theory  of  nntiiial  selection  in  its 
classic  form  ;  moreover,  the  same  naturalist  lias  since  ad- 
duced weighty  arguments  against  the  transmissibilitv  of 
individual  variations.'  whether  acquired  by  habit  or  im- 
pressed by  environment,  ond  thus  proportionally  weakened 
the  arguments  of  Sf)encer  and  others  in  lavour  of  the 
revival  of  the  Lamarckian  factors  of  chanqc.  Variation 
seems  therefore  to  be  driven  in  more  and  more  upon  the 
reproductive  function,  and  thus  aji  ultra-Darwinian  in- 
sistence upon  the  obscure  and  as  yet  wholly  indefinite 
factor  of  variation  is  strongly  forced  upon  us,  and  natural 
selection  seems  more  than  ever  to  be  our  onlv  possible  clui>. 

Armed,  however,  with  this,  we  have  a  consistent  means 
of  re-investigation  of  the  whole  organic  world,  in  the  course 
of  which,  not  only  our  existing  accumulations,  as  of  tax- 
onomy and  of  comparative  anatomy,  acquire  a  new  interest, 
and  all  existing  lines  of  research  receive  a  potent  stimulus, 
but  the  marvellous  variety  of  adaptation  comes  into  in- 
telligibility and  order, — a  new  teleology  thus  replacing 
the  old.  Of  this  profound  change  in  the  standpoint  and 
interest  of  modern  biology  wo  can  form  an  idea  most 
simply,  yet  most  representatively,  by  glancing  at  Darwin's 
own  biological  works.  Before  the  Orii/in  of  Species  we 
have  the  slow  and  laborious  production  of  the  substantial, 
yet  conventional  and  comparatively  arid,  Zoology  of  the 
Beagle  and  Manual  of  the  Cirripedia,  while  afterwards  the 
well-known  and  fascinating  new  series  of  zoological  and 
botanical  discoveries  and  generalizations  were  poured  out 
with  remarkable  rapidity.  The  mciny  bold  and  jngtnious 
applications  of  the  theory  of  natural  selection  which  we 
owe  to  Darwin  and  his  school  should  here  be  reviewed 
seriatim  ;  but  it  is  impossible  to  do  more  than  mention 
some  of  them,  e.g.,  the  renascence  and  development  of 
Sprengcl's  discovery  of  the  relations  of  flowers  to  insects, 
the  elaborate  studies  on  Fertilisation  in  Orchitis,  the  Forma 
of  Flowers,  Insectivorous  Plants,  Climbing  Plants,  Movement 
in  Plants,  dL-c.  Again,  the  interpretation  of  the  problems 
presented  by  bee  and  ant  society  led  him  to  grapple  with 
the  problems  of  mind  and  language,  in  the  Descent  of  Man 
and  the  Expression  of  the  Emotions;  and  the  systoniatic 
application  of  the  conceptions  of  biological  science  to  those 
of  psychology,  sociology,  and  ethics,  which  had  been  com- 
menced by  Comte  and  continued  by  Spencer,  rapidly  passed 
from  its  comparative  philosophic  isolation  into  wide  difTu- 
sion  through  the  movement  of  literaturs  and  science," 

This  passage  from  the  inductive  verification  of  the 
theory  of  natural  selection  to  its  deductive  application  as 
an  engine  of  research  is  conspicuously  associated  with  the 
labours  of  Haeckel,  whose  Generelle  Morphologie  (18GG) 
and  other  minor  works  have  a  central  historic  place  amid 
the  first  fruit  and  seed  of  the  new  movement  in  German 
biology,  which  was  henceforward  almost  completely  Dar- 
winian ;  and  they  have  equally  strong  claims  to  be  con- 
sidered as  the  starting-point  of  those  logical  and  unflinch- 
ing attempts  to  view  all  ])roblems  in  the  light  of  natural 
selection  which  have  since  becomo  more  common.  By 
transcending  the  limits  of  ordinary  biological  specialism 
independently  of  Darwin,  and.  dispensing  with  his  initial 
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°  The  rescrvationa  with  respect  to  mind  and  language  made  bj 
cvolutionista  eo  contrasted  in  many  respects  as  Wallace  and  Mivart 
should  here  be  mentioned  :  see  Mivart's  Ltssmsfrom  Nature,  also  hi« 
"Limit  to  Evolution,"  in  nineteenth  Century,  1884. 

•  Die  Continuitat  d.  KcimpUismaa,  Jena,  1885,  and  Die  Bedeutun/ 
d.  tameUen  Forlgfianzung,  Jena,  1886. 
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reservation  as  to  the  possible  creation  of  primeTal  forms 
and  with  Wallace's  final  cavtat  as  to  the  origin  of  man,  a 
thoroughly  "  monistic "  view  of  biology  and  its  kindred 
sciences  is  obtained.  •  The  systematic  exclusion  of  the  tra- 
ditional teleology  and  of  that  operation  of  the  consciousness 
of  the  organism  assumed  by  Lamarck  (since  indefinite  struc- 
tural variations  cannot  be  associated  with,  much  less  de- 
veloped by,  definite  psychical  ones,  and  still  less  by  any  per- 
manent psychical  bias  or  character)  abo  necessarily  follows ; 
and  along  with  this  goes  the  conception  of  the  operation 
of  an  extra-organismal  mind.  The  struggle  for  existence  is 
the  sole  condition  of  human  progress*;  and  the  conception 
of  prevalent  or  predominant  altruism,  as  systematized  by 
past  philosophy  and  tradition,  is  thus  an  alloy  of  senti- 
mental illusion  with  baser  elements.  The  doctrine  of 
natural  selection  is  in  this  way  fully  developed  into  a 
substantially  Neo-Lucretian  philosophy,  and,  in  justice  to 
the  logical  clearness  of  the  author  to  whom  we  especially 
owe  this  systematization,  it  must  be  admitted  that  those 
who  grant  his  postulates,  without  endorsing  his  conclusions, 
have  in  all  cases  cither  refrained  from  continuing  their 
development  or  fallen  back  upon  the  insertion  of  some 
caveat  or  dcus  (X  marhina  at  an  arbitrary  point. 
To  In  the  same  way  we  have  this  view  of  all  things  in 

orgiaie  struggle  applied  to  the  explanation  of  the  internal  structure 
•^"""and  function  of  the  organism  itself.  Once  more  to  quote 
ronttion.  Hiixley.i  "  It  is  a  probable  hypothesis  that  what  the  world 
is  to  organisms  in  general  each  organism  is  to  the  mole- 
cules of  which  it  is  composed.  Multitudes  of  these,  having 
di%erse  tendencies,  are  competing  with  one  another  for 
opportunity  to  exif-t  and  multiply,  and  the  organism  aa  a. 
whole  is  as  much  the  product  of  the  molecules  which  are 
victorious  as  the  ff.una  or  flora  of  a  country  is  the  product 
of  the  victorious  organic  beings  in  it."  This  view  has 
more  recently  been  considerably  developed  by  Rous,-  and 
from  it«  logical  ccitinuity  with  the  major  theory  of  which 
it  is  a  corollary  is  gaining  widened  acceptance. 

With  regard  to  the  destructive  criticism  of  the  old  teleo- 
logy, which  has  been  led  by  Haeckcl,  and  aided  or  ac- 
quiesced in  by  other  natural  selectionists,  it  is  important 
to  note  that  the  obvious  proposition  has  also  repeatedly 
been  urged  {e.j.,  by  Huxley  and  Weismann  no  less  than 
by  their  critics,  such  as  Von  Hartmann  and  Lotze),  that, 
just  in  proportion  as  our  explanation  of  the  origin  of 
organic  structures,  functions,  and  adaptations  becomes  in- 
creasingly mechanical,  so  docs  an  increasingly  rigorous 
ideological  view  of  this  mechanism  reappear.  At  most, 
therefore,  we  should  have  exchanged  an  external  and 
mechanical  view  of  teleology  for  an  (at  least  relatively) 
internal  and  dynamical  one. 
Stnal  The  l«tcr  bjrpothcKst  uccMory  to  natunl  wlcction  can  hero  be 
MlMtiOD.  only  very  briefly  oqtiined.  Pirtly  in  coarM  of  his  inqnirin  into 
the  descent  of  man,  i>«rtly  alio  to  account  for  miny  remarkablo 
j-*irnomrn.t  of  ■fi'n!  -lifT'ren'i'ition  in  animnls  (wc  .Spx),  Dar^vin 

.'  KelectioD  which  he  Sad 
Not  merely  Jo  indi- 

itrug;;le  for  the  femilei ; 

'  o  obtain  mates,  ami  lo  Icaro  moit 
Special  we*p^n*  ir*  nw»d  in  the 
■  he  cork's  b; 
"lane  ;  and 


external  'appearance  betireen  the  races  of  maii,  and  to  a  ccrtfin 
extent  between  man  and  the  lower  animals,  sexual  selection  I.3  1 
been  the  most  eflicient"  Acceptance  of  this  hypothesis  has  bc'a 
much  less  general  tiian  of  natural  selection.  Criticism  has  been 
bu'sj-,  and  this  ranges  from  the  serious  yet  [Partial  dissent  ol  Wallace 
to  fundamental  contrast,  such  as  is  involved  in  the  theory  of  the 
nature  and  origin  of  sex  suggested  in  the  article  Sex,  which  views 
the  degree  of  development  of  the  external  characters  of  sex  as  essen- 
tially the  outward  expression  of  a  proportional  stage  of  the  evolu- 
tion of  constitutional  "  maleness  "  or  "  'emaleness  "  («.«.,  kktabolic  { 
and  anabolic  diathesis  respectively).                                         ^  h 

Under  the  title  of  "  physiological  selection  "  G.  J.  Romanes  has  Phj-aio- 
latcly  proposed  "  an  additional  su^^stion  as  to  the  origin  of  species,"  logical 
of  which  the  more  critical  than  constructive  essence  may  be  briefly  selectio' 
given  in  the  author's  own  words:  **As  a  theory  of  origin  of  sjieciea 
natural  selection  has  in  its  way  three  cardinal  diOiculties, — (1)  tho 
difference  between  species  and  varietiesinrespcct  of  mutual  fertility, 
(2)  the  swamping  elTects  of  free  intercrossing  upon  an  individual 
variation,  (3)  the  inutiKtj'to  species  of  so  largo  a  proportion  of 
specific  distinctions.  .  .  .  Natural  selection  is  not,  properly  speak-         • 
ing,  a  theory  of  the  origin  of  specia ;  it  is  a  theory  of  the  origin  — 
or  rather  of  the  cumulativo  development — of  adaplaliont.  ,  Whc.i- 
ever  any' variation   in  tho   highly  variable   reproductive  •ysn:n 
occurs,  tending  to  sterility  with  the  parent  form,  without  entailing 
fertility  with  the  varietal  form,  a  physiological  barrier  must  inter- 
pose, dividing  the  species  into  two  parts,  free  to  develop  distinct 
histories,  without  mutual  intercrossing,  or  by  independent  varia- 
tion.    By  regarding  mutually  sterile  species  as  records  of  variatioa 
in  reproductive  systems,  wc  are  at  work,  so  to  speak,  on  the  foun- 
dation of  the  matter."'  i 

L.^ws  or  Vakution. 
Even  those  who  attach  most  importance  to  the  doctrine  Origin  oj) 
of  natural  selection  as  affording  a  rationale  of  the  procoss  W'a-  • 
of  organic  evolution  will  not  seriously  dispute  that,  even''"'**" 
were  this  explanation  completely  extended  to  all  the  de- 
tails of  plant  and  animal  life,  another  and  deeper  explana- 
tion would  still  be  necessary.  That  is,  the  theory  of 
natural  selection,  being  from  the  external  standpoint  only 
— that  of  tho  adaptation  of  tho  organism  to  survive  the 
pressures  of  the  environment — would  all  the  more  urgently 
stand  in  need  of  a  complementary  internal  explanation, 
which  should  elucidate  tho  physiological  process  of  change 
through  which  the  organism  has  actually  been  enabled  to 
adapt  itself.  As  a  recent  writer  tersely  expresses  it,  "Tho 
survival  of  variations  is  a  matter  secondary  to  their  origin, 
and  it  is  becoming  realized  more  and  more  that  this  is 
tho  point  to  be  explained."  '  How,  in  short,  do  wo  get  tho 
variations  without  which  natural  selection  would  bavo 
nothing  on  which  to  operate  1  Hero  wo  can  no  longer  Darwiu't 
remain  satisfied  with  the  merely  general  conception  of  ""<"■}'• 
variation  as  essentially  indefinite,  with  which  we  have  be- 
come familiar  as  the  postulate  (p.  81)  of  tho  theory  of 
natural  selection,*  but  must  add  to  it  a  retrospect  of  tho 
theories  of  earlier  authors  such  as  has  been  already  out- 
lined,— (a)  a  summary  and  discu,ssion  of  tho  extcnsivo 
labours  of  Darwin  Ujion  tho  problems  of  variation  frcsn 
which  this  conception  of  indefinitcncss  was  gcncralireJ, 
followed  by  (ft)  an  account  of  subsequent  progress.  L'n- 
fortunately  the  voluminou.«ncss  of  this  lilcraturo  makes 
.such  a  task  practically  impossible  :  instead  of  tho  enormous 
wealth  of  concrete  details  accumulated  with  re.«pcct  lo  tho 
ruriafion  of  Aninialt  and  J'lanli  uiuUr  Donxflieation,  a 

I  reference  to  tho  volumes  under  that  title  must  aim  '-t  f'lflii-n. 

'  Some  acquaintance  with  this  work  is,  of  cour 
adequately  to  appreciate  the  force  of  its  author' 

j  elusions ;  these  may,  however,  l>o  briefly  outlined  (rum  tlio 

!  chapter  of  tho  Orujin  0/  Spi-rirs  (chap.  v.1  .'voted  to  tho 
laws  of  variation,  and  frcm  those  (xxii.-x-  lir^Lr 

«i,rl;  wl;;,  li  .-Ant.iin  an  nmi  Ic  yet  pimilrr 
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dirrrt  and  dofinile  eC.wtt  opon  the  mius.  Tlic  facts  «iui  roncitlcra- 
tioEu  fur  ftnd  aj^^iintt  tho  licltef  that  th«  comlitions  of  cxistcno)  act 
in  a  potent  manner  in  causing  lUtiuilc  moUibcatioiis  of  struciura 
are  confronte^l  in  d«tAil.  lu  soine  fow  inttuncr's  a  inarki\l  clfect 
bat  been  rapidly  prvxiuccd,  /.^.,  oa  £urojH-aii  niou  in  the  Uuittfd 
States,  F.urvjtean  ^oi:^  in  Indid,  horses  in  the  FalkUiut  Islands, 
oTBtcra  in  the  Mediterranean,  &c.  The  chemical  coin)<unnds  of 
aome  plants  and  tho  state  of  their  tissues  are  ivadily  nlft'cted  by 
changed  con.titioiisw  The  production  of  galls,  kc,  shows  bow  ^reat 
ehances  in  stnuture  and  cvlour  niiy  result  from  chemical  changes. 
AVe  almost  certainly  know  that  organic  beings  in  a  sUilo  of  nature 
may  l»e  nio^lincvl  in  varu'its  dct'tnite  ways  bv  the  conditions  to  which 
they  1"  •  '  -  "  long  ex|iosod  ;  but  it  is  dilUcult  tn  distinguish  bc- 
twci  ■  result  of  changed  conditions  and  the  accumula- 

tion ■  iral  s-'loction  of  indofinita  %'ariation3  which  have 

!■  .;.  even  gr-nling  the  utmost  weight  to  con- 
0  the  pravise  relation  UHwcen  canso  and 

.__._:_y  animals  and  plants  of  wide  range  aud 

great   di^xrauj  of  expcricuco  yet   remain   uniform  iu  character. 
Again,  tl.o  degTM  to  \rhi\.h  domesticated  birds,  2:c,  have  varied 
does  not  stand  in  any  c!n;o  relation  to  tho  amount  of  change  to 
vliich  tliey  have  been  subjected.     In  fact,  we  may  havo  siiuilar 
inodi6cat;ou9   under  ditfereut  conditions,    ditfercnt   moditications 
under  similar  change  of  conditions,   or  no  modifications  at  all- 
Cloaely  p.\rallel  varieties  are  often  prodneed  from  distinct  races  or 
even  speci  -      "'      "      — ''    "iiity  of  conditions.     Bird-varia- 
tions, too,  endcnt  of  circumstances.     All 
l!ii-<;  c)n>                                            :!  our  mimla  tho  conviction  that 
.X  tite  eiU:rnal  coaJ.tiuns  of  life  are  in  many  cases  quite 
'.  in  comparison  with  the  organization  or  constitution 
.:  which  varies.     Ko  doubt  each  variation  may  have  its 
.^  but  it  is  as  ho])cles3  to  search  for  the  cause  ofeach  as  to 
iiill  or  a  poison  alfects  one  man  differently  from  another, 
ct  to'  acclimatization,  altliough  habit  docs  something 
success  of  the  process,  yet  the  appearance  of  coustitu- 

...fereut  individuals  is  a  for  more  effective  agent 

Increased  use  adds  to  the  sire  of  muscles,  together  with  tho 
blood-vessels,  nerves,  bony  crests  of  origin,  and  even  the  whole 
bones  ;  it  ;i'  -  glands  and  strengthens  sense-organs.     lu- 

xre.ued  an  :  it  pressure  thickens  the  epidermis  ;  chango 

of  food  TTc  . :.       .4ts  of  the  stomach  and  alters  the  length  of 

the  intestine.  l>isuse  weakens  and  diminishes  all  parts  of  tlie 
organization, — lungs  aud  chest,  wings  and  their  associated  bones, 
kc  Altiiough  in  domesticated  aiiimaLs  this  never  goes  so  far  that 
•  mere  rudiment  is  left,  it  seems  often  to  have  occurred  in  natuie, 
the  effects  of  disuse  being  aided  by  economy  of  growth  with  inter. 
nossiiig.  Changed  habits  may  lead  to  use  or  disuse  of  organs,  and 
ccnse^jaently  to  their  modiScation  ;  yet  tho  effects  of  habit,  use, 
sad  duoic  have  often  l^een  largely  combined  with  the  natural  selcc- 
tion  of  inniite  variations  and  sometimes  overmastered  by  it. 

Correlated  variation  means  that  the  whole  organisation  is  so  tied 
together  during  its  growth  and  development  that,  when  slight 
variations  in  any  part  occur,  and  arc  accumulated  through  natural 
^■lection,  other  parts  Ixrcome  ino*lifiwl,  opparently  irrespective  of 
advintiL-e  in  the  cliai.gc.  Variations  of  structure  in  the  young 
often  alTect  those  of  the  mature  animal ;  the  influence  of  hard  parts, 
mechanical  pressure,  the  relstive  position  of  parts,  and  the  size  of 
the  whole  body  all  have  important  influences.  Homologous  tissues 
may  exhibit  aaaociatcdA'anations,  e.g.,  hcofs,  hair,  and  teeth  In 
molt  cases  the  correlation  is,  however,  quite  fbscure,  and  may  seem 
trt  be  of  no  utility  to  the  species,  as  witn  various  monstrosities  and 
diseases.  Colour  may  be  associated  with  other  con,stitut!Onal  pecu- 
liarities. Although  correlation  is  of  much  importance,  wo  may 
al'o  falsely  attribute  to  it  structures  which  are  simply  dua  to  in. 
li.  ri'.iT  e  or  natural  selection,  or  its  effects  moy  bo  inextricably 
c>iittijin..'led  with  those  of  increased  nse  and  of  accumulation  by 
natural  aelectioD,  e.g.,  the  gigantic  horns  of  the  Irish  elk  with  the 
clianges  necessarily  associated  with  the  acquirement  of  them. 

Homologous  and  mulliplo  parts  are  peculiarly  variable,  and  often 
tend. to  cohere,  Kudimcntary  and  lowly  organized  structures  are 
varia)'le.  The  law  of  cimpcTisation  of  Goptho  and  Geoffrey,  "that 
in  •.   '  '  .        '-  ■  nature  is  forced  to  economize  on  the 

ia  extent  with  domestic  production, 


otl. 
1  .• 


al  jiretsure  aud  relative  position  of  parts  •"cm  to  be  of 
.tanee  in  determining  variations  ;  but  such  changes  arc 

r>:i'  .t  .  .  t  J  r-v.TMon  to  long-lost  fharacters,which  may  frequently 
occur,  A  J  i-"  '  :;tii','- iin-ii  ily  '!'-veI><|i-,-d  in  any  species  tends  to 
be  1, ',_■'!  .  .'.■:.  .Sj^-'iii-j  ( fnraeteM  are  more  variable  than 
g-r;  '  Distinct  species  present  analogous  variations ; 

but  "  .e  cither  from  analogous  constitution  or  from  re- 

v.ir. ,■,..,  .-•  v;,'i,iry  sexual  characters  are  hi^'hly  variable.  "What- 
'  v*-:  the  cause  ma)  be  of  each  slight  difference  Ijetwcca  the  offspring 
an-i  t'h'ir  [arents — and  a  cause  for  each  must  exi&t — we  have  reason 
!■•  ■■-!!■  -.■0  that  it  is  the  steady  ncournulation  of  beneficial  differences 
vii:  'i  iian  given  rise  to  all  the  more  important  modihcations  of 
b:.'',:^'.^:re  in  relation  to  the  habits  of  each  species," 


Tlio  preceding  outline  of  Darwins  main  positions  (wliich  Results^ 
arc  in  harmony  with  lii.s  essential  doclriiio  of  indetitiitf''f ''"'""' 
variability)  prepares  us  for  the  discussion  of  more  recent  ^^j"" ' 
research  and  opinion.  But  for  our  present  conCreto  know-  opinioni 
ledgo  of  tho  inlluenco  of  environment,  use  and  disuse,  in- 
cluding all  Euch  researches  as  those  of  Semper,'  or  tho 
pccvdiarly  brilliant  and  luminous  investigations  of  Poulton," 
tho  recent  valuable  summary  of  Arthur  Thomson*  may 
conveniently  bo  referred  to.  Tho  corresponding  theoretic 
argument  for  tho  definito  causation  of  most  variations  by 
these  agencies  has  been  recently  re-stated  by  Si)cnccr,< 
along  with  his  proposed  limitation  of  natural  selection. 
This  should  bo  taken  along  with  tho  testimony  of  tho 
American  Nco-Lamarckian  school,  among  which  the  learned 
and  suggestive,  though  too  undigested,  essays  of  Copo'' 
are  especially  prominent.  Tho  views  of  Niigeli,  Mivart, 
and  other  advocates  of  internal  variation  hero  present 
themselves  anew,  along  with  tho  criticisms  and  replies  to 
them,  as  also  Wei,?mann's  doctrine  of  variability  as  being 
ultimately  germinal.  But  space  precludes  tho  survey  of 
this  voluminous  and  unfinished  controversy,  which,  more- 
over, would  not  at  present  yield  any  general  result,  since 
neither  tho  various  inductive  ahd  deductive  arguments, 
nor  the  organi-smal,  functional,  itc,  and  cnrvironinental 
explanations  which  these  variously  favour,  have  boon  as 
yet  exhaustively  stated,  still  less  properly  confronted,  and 
least  of  all  reconciled,  by  any  author. 

It  may  be  more  profitable  to  attempt,  though  necessarily  rroposod, 
in  barest  outline,  a  fresh  re-examination  of  the  entire  field,  f^esli 
This  may  bo  most  appropriately  introduced,  and  tho  initial  ^"°J"'y  °' 
conception  of  the  present  part  of  tho  discussion  re-stated,  ^io,![,j 
by  a  passage  from  Wcismann,  whose  substantial  acceptance  laws. 
of  the  doctrine  of  natm-al  selection  has  already  been  noticed 
(p.  81).  "We  certainly  cannot  remain  at  the  purely  em- 
pirical conception  of  variability  and  heredity  as  laid  down 
by  Darwin  in  his  admirable  work.  If  the  theory  of  selec- 
tion is  to  furnish  a  method  of  mechanical  explanation,  it 
is  essential  that  its  factors  should  be  formulated  in  a  prociso 
mechanical  sense.  But,  as  .soon. as  wo  attempt  to  do  this, 
it  is  seen  that,  in  tho  first  enthusiasm  over  the  newly  dis- 
covered principle  of  selection,  the  one  factor  of  transform- 
ation contained  in  this  principle  has  been  unduly  pushed 
into  tho  background  to  make  way  for  the  other  more  ap- 
parent and  better  known  factors.  The  first  indispensable 
factor,  and  perhaps  tl)e  most  important  in  any  ease,  in  every 
transformation  is  tho  physical  nature  of  tho  organism  itself.'' 
Let  us  briefly  summarize,  therefore,  the  main  results  of  a 
fresh  survey  of  the  leading  variations  presented  by  plants 
and  animals,  i.e.,  no  longer  commencing  with  the  analogy 
of  human  selection  upon  tho  smallest  varietal  and  specific 
distinctions,  and  arguing  on  LyoU's  principle  for  the  cumu- 
lative origin  of  the  characters  of  larger  groups,  but  consider- 
ing these  larger  diiTerences  from  the  standpoint  of  general 
physiology,  without  any  hypothesis  at  all. 

The  physiological  principle  invoked  is  simply  that  antithesis  be-  Prtpon- 
twcon  reproductive  fiinctions  and  individual  ones  which  has  been  derance  of 
familiar  since  the  dawn  of  physiology,  and  which,  when  reduccd'spccies 
to  its  physical  terms,  is  obViously  dcducible  from  the  principle  of  maiii- 
consei-vation  of  energy.     Instead  of  the  generally  received  doctrine,  taining 
summarized  above,  that  of  indefinite  variation,  with  progress  by  endsove' 
means  of  struggle  for  existence  among  individuals,  its  .systematic  jndi- 
application  furnishes  a  detailed  re-interpretation  of  tho  ionns  pre-  vidual 
senled  by  jilants  and  animals  comparable  to  that  afforded  by  the  struggle 
*Vcccived  hypothesis,  but  with  an  e.ssentiolly  aHcrsd  view  of  the  and  de- 
process  and  factors  of  organic  evolution  as  a  whole.     Briefly  stated,  velop. 
: meut. 

*  Animal  Life,  Int.  Sci.  Scries,  1881. 
=  Proc.  Ro<j.  Sot.,  1884-88. 

*  "A  fjj-nthctic  Summary  of  tbe   Influence  of  Environment,"  iu 
Tram.  Rotj.  I'hyt.  Soc.  Edin.,  1887-88, 

*  Factors  o/Organic  Evolution,  Loudon,  1886  (reprinted  from  iVinfl*- 
Uenih  Century). 

»  The  Origin  of  the  Fittest,  London  and  New  York,  1887. 
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c?  n.tur.1  selecuon  (  "^..^''^h  moS  reasonable,  «  at 

the  other  unshortencd).  »"^»V£^  ",„•:'"  f  i„cvilabU  shortening, 
I'ce  excluded  by  ^^l,}^y:^X^,:7JotiZneccss.n\yo\,.c^.s 
since  the  expense  of  the  ;^P^^.f^'„„„i  ,p,ak  of  election  y^hcrc 
the  vegetative  ones,  and  "°f  ^ '^ ;"  n^  impossible.  Similarly, 
the  i..ra,inable  f  "°»"j:'„S  J  '^f  ^  ^ceTiSTo  spike  or  Bower- 
the  shortening  of  the  ."""""^^"'fth  the  corresponding  reduction  in 
head,  or  its  hollowing  into  a  fig,  «  h  '""^"  'ia„ation-growtU  of 
?ha  size  of  the  nowers,  r<^.-  the  same^exp^_^^^p^^^^ 

^     .    '^  -'■..,...;„„   tn  fertilization  by 


the  size  oi  ine  """"•'"•;",.„,  ,,..  renrounciiou— .u,^..^ -o 

axis  and  <>  »P!f  ""^K^,  "=,*';„'^J„i  ^^  aS^tation  to  fertilizatujn  by 
current,  viz.,  by  me  e  '°°"""°\,,,  ,  „,.„  is  similarly  modified 
insects.     The  »'t«™^' ''!"<=^"the  ravage  from  hyiK>gyny  through 
as  may  be  .hown  m  dotad  >»  ''>%r^;  ,^  es  of  the  progressive 
perigyny  to  'pio-y  (»^"f^,„  '"?  ^  n  the  rtsluction  of  the  flo.a 
^rcJt  of  the  growth  of  «^«  "''>•  ^r  of  carpels  and  ovules,  and 
enrelope-s  and  "'»"«"' »"^^  '^rMlc  t  endospermic  and  finally 
even  in  the  transition  f^°»  P^Q;-P^™the  mo»t  iml«rlant  of  floral 
exalbnmmoiis  seed-Y  li"t  t^  f^,l    di,ti„guUhing  characters  o 
variations,  and  fnm.A  the  ^"'"'^     „„  ^en,  instead  of  being 
the  natural  orders;  l;,--""- *5,'^„  ^'^k  .  ,  determined  through  the 
indefinite,  to  J- ,I»""»1  ^'^'^  ""['"^^^^^  along  wbat  is 

continuous  checking  of  '^<«'=^„^'"?„^„^£ive  change},  the  import- 
thus  a  single  and  delmite  P"°;^jfXuyTom  that  of  s.Ucting  and 
.nee  of  natural  selection  changes  «hol>  ^^  ^^^^  ^^       „j,„„ 

accumnUting  suppos  d  •■'^^"^'f' ^^/^j^^^  ^jUity  lias  been  in- 
definite ones  after  t''%,«"8«  °  ,  conception  unlocks  in- 
dependently reached.  ,^''°  {^;^'J"ogy,  Urge  and  small  alike: 
numerable  problems  .f/^^^i'^S'tho  inevitable  development  of 
e.g.,  it  interprcU  with  "1"?'  ^^^o^iinHous  subordination  of  the 

pj-mnosporm  \nto  »"P»f '™  i^f.u" "ori"  n  of  refined  minor  udapta- 
??produ'tive  carpe  lary  IcaOand   ho  on  m       ^^  ^^^^  ^__^^j  ^^,g,„^ 

tiins,  like  the  ^."''"'"6 '""' °1„V'  of  n-tural  selection  from  among 
cf  the  pansy,  not  as  »;>""7;^^  ^,  ^  ,"i"ablo  to  the  checked  vcge- 
fortuitous  variations,  but  as  ''='J"f-''y  -^^^  „  in  the  familiar 

tation  of  th.ir  respective  '/l^' ""/^^iTtho^oso  bud.  Tl.e  ong.n 
ca«  of  the  Pinn>''ly.-'°X  "n  ineiTtabi;  c«n.sequence  of  the  same 
of  noral  colour  as  P"'""''y,*"j"^"t  on  through  reproductive  pre- 
princi|.le  of  vegetative  »'\Xd"ut  tvsA.ncer,  who\.nfortun.atcl.y, 
.  onderance  was  long  ago  pointed  ""l^J  "P^j^^  ^,t,,«lox  hyiK)thes,s 
1.  wever.  also  accepted  w.lhout  ^^['"H"  ^„  ,he  ordinary  gi^cu 
th  t  this  incipient  floral  "l""' *™' '  •  J'Yuractivcness  to  Insects, 

veg.tition  but  for  »''«»«'''""' .j.f  ace,  L'"''"" '""r'*' *?  *''! 
;„^,,„seqncntlymust  have  owed  Its  acc^»m^._j^__^ 

xciK'a.'od  i,reservation  of  th"  '''^P"^^«,°'  th,  arrest  of  vegetative 
coUrid;  whereas  we  '""^'lusWo  appearance  of  those  colour- 
gr.ennev.in  the  flower  »"^,'^°  "!,'"';fea\'eKetalinn  of  spring  and 
r„g  matt.m  a»iocia  ed  with  *''«'■"'*  ",nj^7ji„ation  as  a  vegeta- 
autiunn  a..  .  continuous  process  of  •('"'y^;  p„ratu».  AdspU- 
tive  and  iu  kvolopment  as  a  "?""""='''!■,"„  .  .imilarlv  with 
rn'trin«cts  -''"'>r;''",V;iora.ir  f  l^ac^l"  ^hile  a  doUiled 
the  leafy  arrest  .nd  «r''';',°^f,:;Uy  exclude,  the  hy,.othesi.  of 
examination  of  thorny  plants  p™^''^     J  i„„  to  ariso  M  an 

mammalian  election  »":°f  V""' t!iat.v.ncss--in  fact  the  ebbing 
expression  of  the  "■"■"■•''■"5  .^^ire  V  *cies.  Evergreen,  tenS 
vitality -of  a  shoot  or  even  of  »"  """^^  J  ^.^g^Ulive  habit,  and 
VoJd  in  .11  o'-l^"""""*!  V';f°;-^,;/ ™X,fy  JiminiJied  rela- 
ia  such  forms  the  amount  of  flow  ■  ru,g J  i   ^^.^^^  ,    ,,  „„. 

lively  to  t'      •       ■ ■ '"°'"  '^k.  the  progrew  of  floral  evou.mn 

^titutional  ".  ^d  even  'order,  in  which  they  largely 

Hence  it  i  ,        [."I"-  "".,,!,,  .x,.„  ,l,cir  drciduou,  rnng-nrm. 

...cur,  ar.  "«"'''>  ■rkL"vari.Uon"I.»onte.l  by  domest.cat.d 
^.-rT--!'r -;'^l"rrib:  ar^aTonL  cla.,ifie.Und^^^^^ 

;^r,rbX-^e^?br^ 

".  aU  bro.,dly  .e.tlcl.  wlp  w.  no^o 

;;„   of  Vfgrt.live   to   repro<l«ctiro  pre^ 
:::    onLal  character,,  tUcnnvr^ 

,       _    ....  ,t  theeipenv.  of  repro-luc 
vin.i.Kandartifu.aUel''-; 
.    fnrtti«mo,lV«rl  vnrKtnl 
'  r    the  ultimnto 
irli.ni  h»»  tli"« 
1,  orKi>noB">r''y 
;;,i„n.l  ™,„<.4»ithit»..n>'l" 
,H,,..„nmv..well:  the  .ntaK'.n- 
^'         .  .    ...  1^  ,1...  (Tnrrsl 
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be  this  order.genus,oreven  s^ie.     Thnsrt.^^^^^^^^^^^^^^ 
their  grassy ."''»  t^'J^^'tr;  ^/neTshow  «  of  ih.  opnosit. 

yet  the  species  of  tl"^  "^^ ".o  species  or  varieties  of  British  oak 
swing  of  variation  ;  again,  tlie  '« «  ^F^^  .    ^   i„cipieut 

(0.;;?<i....c«Waand(?.s«s.^/ora)arethu5,soto6^^^  ^.^^^ 

Irais  and  orchid  forms  of  their  <^°">7°^"7'C  the  leaders  or  the 
^^caUhi^heror  lower  specKS  or  o^^^^ 

Uggards  »1°?82 t/tTee  of  th  Ttcdoniiuance  on  one  side  or  other 
seutatives  of  «?"%*'?«°JL\„  jj  veeeUtive  and  reproductive  pro- 

ThSu  of  a  similar  survey  oJ^-^XtLT^/^itT'^cot  ^''^^ 
greater  intricacy  of  '^'o  prol'lem,  art  s...rcely  less  ^^^  ^^^^^  ^^^  . 

prehensive,  and  at  once  1<^="1  .t"  »^f'^;  fe  X"i^e  such  essential  uii-n-il 
'commencing  with  ^'^  ?«='"f '""^"^'^^.Li  a°ml  infusors.  not  as  world 
ty,«s  of./.'"f«"  ?fc  >^  pr'^l.'^'of^&^us  variation  among 
the  empirically  selected  V^'^"'\"  "  ,  '  „™,iominatin2ly  aniceboid, 
indefinite  pcs..ibiUt  cs,  but  ^'"11^^  "^^''c?! rcXs^'u  (.«•  Mor.n.o- 
encystcd,  and  moti  e  Pl'^^l^^chlfCdby  the nrcidtics  of  proto- 
Loov ),  these  three  form,  of  whicli  arc  uxeay     j     '    ,ie„lar  phase 

plasm  itself  {see  SEX,  vol  ^.''^P?;. 'rPj^^^es^)  of  i<^  VP*  '"'""^ 

ixing  fixed  by  the  conf"'"  '"""'^"^/^^^X  PkotoplIsm).     This 

anaboUsm  or  kat*'* '^'°,<^^J,"'J^'frboth  cellular  and  i;roto- 
„lio«ale  of  varution  in  ultimate  tenns,...W      ^^^^  ^  ^^^l.^^^^ 

plasmio,  both  'nofP''"!"^ <^"\'r,f^or  natholo"ic.-vl,for8ome  di«:asea 
[hroughai:ficld.s,c.J.,einbrvolo!^calorra^holo  >^^^    ^^j^ 

are  coming  to  be  '".'f  P™/;i»4  ,^^,X^™1  balance  in  its  progm. 
tion  and  organ  which  only  ^_^-  ^  ^V'^  f  This  conccpUon  of  physio- 
towards  a  new  and  higher  'n«'l't""™-,.,fe.historv  ritioualixe.  Wl> 
logical  as  well  as  merely  ^'"j'"!SL'',,,e  greatest  of  all  steps  in 
aiPimal  and  vogctablo  '"»"7/- Jtho  ]v^o*^^  to  the  Uclazca,  is 
morphological  progress,    hat  from    ^o  i^  ,_      ,    ^^^^^^ 

,,ot  llue  to  the  f  «''■».»  "f'-Xrvly  .ni.dividu.Ued  cells  into  an 
forms,  but  to  the  union  of  """'■"?. ':„:sv,inclv  competiUve  and 
ac-greL-atc  in  which  each  becomes  ""'"^c" Passing  to  trifling 
tnmiingly  -^°"i•r''^e™af  dc^ition  oT'picules,  we  inf  r,.-t 
variations,  such  as  the  mte  nal  «1^P™^"°;  adVantages  for  .n, ;  t 
the«.  neither  as  mere  .o?*^'^  ""' Tnt  crW,  or  goSty  depos.U;  a, 

or  defence,  but  as  '"f"? ''^"cumulat  ng  with  iScal  or  con.t.tu- 

unremoved  waste  product.  »-«mu^^ 

tional  ,.assivity.     "^J^' '""^ndes  spontaneous  varuition  and 

of  nnaLl..ni  or  k»taWUM.  «cma        ^  ;^„  „r  types  would 

subordinates  external  «>^  '°"  ^„  ,h„  animal  kingdom,  and  not. 
become  clear  could  w;»  pass  in  review  in  ^  ^^^^  ^ 

how  iU  various  almnccs  »"  ™"f^  "™  iSngo  at  one  end  of  the 
forms.     "^Veshoud  compare  the  com^or,ge^^      ^^^^ 

scale  with  the  «'°"  "'y„  »'X  othc  wTlh^M  read  in  their 
tortoise  and  glV)''*;^''"  "1,*°°,  "'cumulating  si/.,  and  of  iueviUbU 
analjolic  diathesis  the  »«"=  °^'""'!^„n,  '^contradiction,  with  n- 
extinction  (nay   even  7[»"' ^'^^o.^e^t?  as  l^inp  specially  strong 

spcct  to  the  infl""""  °f 'IVh  heneo  a"  '"  "'^"  *"  '^" 
upon  the  passive  'P^^^i'  [^influenced  active  forms).       .       .   . 
the  corresponding  leas  read   y  >_^H^;j^       „f  t^^  .pecicmainUmmg 

Finally,  the  P"17";l'^™V"f,'XiJd  »«ain  be  noted-  in  animal,  a. 
over  the  individual  f""^"^"'  ,'v  "^e^c^  iucvilabl.  that,  in  .tat- 
in  plsnu,  .inc.  the  ~»"^''°™tiXTn  terms  of  th.  snrvivd  of 
i„g'  the  rroc«.  °f  ^.'''"^'""vn^nt™  if  g"vitv  of  th.  sobjec  ha. 
the  fittest  in  comclition     be  centr.       f         -^^^  „pon  individoJ 


been  mi-jdactd.  Yl  e  constant  I';'"°2^in.le  recognition  of  th. 
competition  f- ;-  • -,"',:;l'i;;re^o,.ration  for  weU-Umg.  «h.ch 
ino  *,  , i„„»Hieorv(intni 
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"';  rogareling  funcUonfc      " 

,  .it  one.  makes  th.  m»i 

;;,ge.  ..(  f.a.her  y^^f^^./rtX'rn't  an*."-- 
i„rrca«.  nf  parental  .are,  tl'"'  3,,',   ,,],'„,  „.  ..... .,  ... 

r„-oiw.ralion  which  even  in  It.  r m>  ,  „,  ,„pi.  ,„«ct  or 

.„J..Mof  th.  siK-eir.  "''j;'""'^ ';';,',„  iv.l  of  the  truly  fitt«t, 
even  worm.-n!^  the~  pb'";''"'^"»  ';'. ;;,;;,_nced  far  other,  promt- 
through  lov  .1.  on  th.  I' 

nmro  than  i'  ^^j,  intrmvi 
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«nd  propose  an  interpretation  in  c-'acntial  respects  directly 
eoovarse,  without  denying  the  minor  agency  of  U30  and  dis- 
use, environment,  Ac.  Each  of  the  greater  stepa  of  progress 
U  definitely  associated  with  an  incrcoscKl  lueosare  of  sub- 
ordination of  individual  conipatition  to  reproductive  or 
•oeisi  endt,  and  of  intersjiecific  competition  to  co-oporativq 
adaptation.  Tho  ideal  of  evolution  is  thus  nn  Edon  ;  and, 
although  coni|Ktition  can  never  bo  wholly  eliminated,  and 
pro^Twsa  must  thus  bo  asymptotic,  it  is  much  for  our  pure 
iutuj«l  history  to  sco  no  longer  struggle,  but  love,  as 
"creation's  final  law."  While  ceasing  to  speak  of  inde- 
finite Suriation,  wo  may  of  course  still  conveniently  retain 
the  rest  bf  'the  established  phraseology,  and  continue  to 
speak  of  "  natural  selection  "  and  of  "  survival  of  tho  fit- 
test," alway.«  provided  that,  in  passing  from  the  explana- 
tion of  the  <liM^butional  oorviTal  of  individuals  or  species 


in  contest  within  a  given  area  to  the  interpretation  of  the 
main  line  of  their  morphological  and  physiological  progress, 
wo  make  tho  transition  from  tho  self-regarding  to  tho 
other-regarding  (in  ethical  language,  from  tho  egoistic  to 
tho  altruistic)  sense  of  these  terms  which  has  above  bcen'i 
outlined.' 

It  would  be  premature  to  enter  upon  tho  extended  or 
deductive  application  of  thesd  considerations,  since,  pend- 
ing their  acceptance,  the  preceding  statement  of  the  received 
doctrine  of  natural  selection  from  Spontaneous  variations, 
with  all  its  logical  consequences  (pp.  81-82),  remains  valid. 
Conversely,  it  is  oT  course  obvious  that  their  adoption 
would  involve  the  extensive  modificatioiv  of  the  received 
doctrine,  as  well  as  the  coniplonienting  of  now  constructive 
attempts  by  a  re-examination  of  earlier  views  of  both  tho 
process  and  the  philosophy  of  evolution.^  (p.  ge.) 


V.iVKIATION!',  Calctlus  OP.  1.  It  has  been  observed 
(Maxuu.  axd  MLni)1a,  vol.  XV.  p.  643)  that  tho  origin 
cf  the  Calculus  of  variations  may  bo  traced  to  John  Ber- 
noulli's celebrated  problem,  published  in  1696  in  tho  Acta 
Ervdilorum  of  Leipsic,  under  the  following  form,  Datis  in 
piano  verticaii  duobus  puiutU  A  et  B,  aasignare  mobili  M 
riant  A.VB  per  quam  gravitate  siia  descendens,  et  moveri 
ineipiens  a  puncto  A,  brevisiimo  tempore  ptrreniat  ad 
punctttm  B.  This  problem  introduced  considerations  en- 
tirely difTerent  from  those  hitherto  involved  in  the  discus- 
sioa  of  curves,  for  in  its  treatment  it  is"Tiecessary  to  conceive 
a  curve  as  changing  its  form  in  a  continuous  manner,  that 
is,  as  undergijing  what  is  styled  deformation.  This  change 
of  form  can  be  treated  analytically  as  follows. 

Suppose  y=_/'(x)  to  represent  the  eauation  of  a  curve, 

and  let  us  write  y=/{x)  +  a^{x) (1), 

where  a  is  an  infinitesimal  quantity,  and  \!(x)  any  function 
o{  X  subject  only  to  the  condition  of  being  finite  for  all 
values  of  x  within  the  limits  of  the  problem.  Then 
equation  (1)  represents  a  new  curve  indefinitely  close  to 
the  curve  y  =/{je) ;  and_  by  varying  the  form  of  ip(x)  we 
may  regard  (1)  as  representative  of  any  continuous  curve 
indefinitely  near  to  the  original  curve. 

2.  Again  a^(x)  is  the  difference  of  the  y  ordinates  of  the 
two  curves  for  the  same  value  of  x ;  this  indefinitely  small 
difference  is  called  the  variation  of  y,  and  is  denoted  by 
Sy.  It  may  be  regarded  as  the  change  in  y  arising  solely 
from  a  change  in  the  relation  connecting  y  with  x,  while 
X  itself  remains  unaltered.  In  general,  if  y  be  a  function 
of  any  number  of  independent  variables  x,,  x^  .  .  .  x„,  then 
oy  represents  any  indefinitely  small  change  in  y  arising 
solely  from  a  change  in  the  form  of  the  function,  while  Xj, 
x^  itc,  are  unchanged.  Thus  the  variable  y  may  receive 
two  essentially  distinct  kinds  of  increment, — one  arising 
from  a  change  in  one  or  more  of  the  variables,  the  other 
arising  solely  from  a  change  in  tho  relation  which  connects 
y  with  these  variables.  The  former  increments  are  those 
contemplated  afid  treated  of  in  the  ordinary  calculus  ;  the 
latter  are  those  principally  considered  in  the  calculus  of 
variations. 

We  shall  follow  Strauch,  Jellett,  Moigno,  and  the  prin- 
cipal modem  writers  on  the  subject,  by  restricting,  in 
general,  the  symbol  5  to  the  latter  species  of  increment. 
In  many  problems  both  kinds  of  increment  have  place 
simultaneously.  Thus,  if  y  =/(x„  x^  Xj),  and  if  Ay  denote 
the^tal  increment  of  y,  we  have 

:,,j  =  )y  +  ^dx,+^dx,  +  ^dx,..: (2); 

and  so  on  'in  all  cases.  ^       j 

3.  It  is  readily  seen  that  ^'J'-'jzPyi  an<l  in  general 

that  S-T-\  =  '-j^^y-     The  last  equation  may  be  written 


iD'y^D'Sy. 


■(3). 


where  D  stands  for  tho  symbol  of  differentiation, 


dx' 


4.  'We  shall  adopt  Newton's  notation  and  write  y  for 

^y  .  .    <Py  d^y 

J-,  y  for  — 5   j/n)  for  — ,  and   proceed  to  consider   the 

variation  of  tho  general  expression  V=f{x,  y,  y,  y,  ■  ■  .  y'"'), 
in  which  tho  form  of  the  function  /  is  given,  while  that  of 
y  in  terms  of  x  is  indeterminate.     Hero,  considering  x  as 


,,^   dr.    ,  rfr,.  dr  ,  f,,-, 

»y       dv  rf^t'O  •' 

w       1  »  dV     ^  dV     ^  dV      „ 

Now  let        Ty=^^-rr^^'----^r^- 

then  we  have 

Sr=PSy+P^DSy  +  PiD'Sy+  . .  .  +r„D"Sy (4). 

5.  Next  let  us  consider  the  variation  of  the  definite 

integral  U=  I  Vdx,  where  V  does  not  contain  either  of 
the  limits  Xj  and  Xj.  Here,  when  the  limits  are  unchanged, 
we  have  SU—  I    8  Vdx,  and,  whea  thelimits  undergo  change, 

J  XO 

3U=dj     rdx=:  \SVdx+Vidxi-  V^dx^  (5). 

6.  We  shall  hero  bring  in  a  new  symbol,  /called  the  sign 
of  suhstiiution,  which  was  introduced  by  Sarrus.'  Thus, 
if  /•'  be  any  function  of  x,  y,  itc,  the  result  of  substituting 
Xj  for  X  in  F — the  other  variables  being  unchanged — is 

'^1 


F  in  the  form  of  notation  adopted  by 

III 
Moigno  and  Lindelof.''     The  difTerence  between  /    F  and 

J    F  is  represented  hy  /  '  F.    Employing  this  notation,  (5) 

is  written  SU=  rsFdx+f'Fdx (6). 

7.  We  now  proceed  to  transform  the  last  equation,  commencing 
with  tho  case  in  which  K  is  a  function  of  x,  y,  ami  y  solely. 

Here       S  U=  \    {PSy  +  P,D!y)dx  +  /''  Vdx, 

Next  let  F  be  a  function  of  x,  y,  '},  and  i),  then 

oU=  f\poy  +  PiDSy  +  P^Sy)dx  +  /''vdx. 


*  Geddes,  "  Oa  Variation  in  Plants,"  ''On  the  Ori<;in  of  Thorns  and 
Prickles,"  and  '*  On  the  Origin  of  Evergreens,"  in  Trails.  Hot.  Soc. 
Bdin.,  1886,  1887,  1888. 

'  Geddes,  "A  Restatement  of  tlie  Tlieorv  of  Org.inic  Evolution." 
Roy.  Soc.  Edin.,  1888. 

^  liecherches  sur  le  Calcul  dcs  Variations.  13-i8. 

*  Calc.  aa  Var..  1861. 


',5  V  A  R  I  A 

\*  snce,  ODscTTing  that  | 

v:(^'-^)^v> ^«'- 

In  general,  if  F  be  a  function  of  x,  y,S,9,...  y^"\  we  hare 

J£7'=  [''{Piy^PiDiyr  .  . .  +F^lj)dx-i-/  '  r<£r. 

Now  lef  A  denote  the  differentiation  of  «y,  and  Z>j  the  diflbientia- 
tioa  of  Py  Pz,  Ac. ;  we  may  wTite 

r^D-'Sy  -  (  -  iroy£»V„= (7)  -  -  (  -  irZ),")P.«y 

Hence"  P  PmI^Sydx={-\rp°^^iydx' 

Applying  this  to  the  different  terms  in  the  Talue  of  JCgivcn  above, 

'  V>£^V>  ••• '■■■■-^- 

This  result  may  Be  written 

lU=r^(F)iydx-^-l'^X-dx 

J  X,  I    Jio 

+  /''«^i)8y+(/y8j'+  •••  +(/".)«•/"-") (10). 

Where  (F)=P--^  +  -^'-....  {P,)=P,-^  +  -^- .  ...«s>d 
to  on. 

8.  Thia  expression  consists  of  three  parts, — (1)  the  de- 
finite integral  I    {P)ti/dx,  which  de|>end8  on  8y,  the  change 

in  the  form  of  the  function'  y ;  (2)  the  expression  /    Vdz, 

which  deoends  solely  on  the  change  in  the  limiting  values 

of  x;  and  (3)  the  quantity  /''  {(i',)«y  +  (/•j)^^  + . . . }  , 

which  depends  on  the  variations 'qf  y,  y,  i:c.,  at  the  limits. 
It  is  often  convenient  to  write  (10)  in  the  abbreviated 

(c<«.  •        iU=L+  r  m,jiix 01). 

•  '<, 

9.  Tlio  princiial  applications  of  the  calculus  of  variations 
hare  n.f' rcnco  to  the  determination  of  the  form  of  one  or 
more  unknown  functions  contained  in  a  definite  integral, 
in  such  a  manner  that  the  integral  hIioII  have  a  maximum 
or  minimum  value.     For  instance,  to  determine  the  form 

of  the  function  y  which  renders  U—  j    Vdjc  a  maximum  or 

a  minimum,  we  "have  as  above  lU—  L+  I    i/^ydr.     Here, 

as  in  the  diOcrcntial  calcalus  (see  iNnyiTttlVAL  Cai,- 
(.ULOs,  5  Ct),  for  a  maximum  or  minimum  value  of  1/  it 
IS  readily  hcen   that  we  mu.it  have  61/ -0;  this  leads  to 

L-0  and   I    Mi.ydx - 0.     Now  tho  Utter  integral  cannot 

l>e  x«ro  for  all  incli>fini(n1v  umall  values  of  &y  unless  if—0 
for  at  I      '  liiH  of  integration.     ]I*iico  wo 

get  tl.  1  in  y, 

'-'l!^",i^--^i-^^^^0    (U) 


T  I  O  N  S 

10.  We  here  suppose  that  there  is  no  restriction  on  5y, 
so  that  for  any  value  of  x  the  increments  +  Sy  and  ^  Sy 
are  equally  compatible  with  the  conditions  of  the  problem. 
The  rea.soning  consequently  will  not  apply  if  the  conditions 
render  this  impossible.  For  instance,  if  a  curve  be  re- 
stricted to  lie  within  a  given  boundary,  then  for  all  points 
on  the  boundary  the  displacements  must  be  inwards,  and 
the  opposite  displacements  are  impossible!  In  this  case' 
the  curve  satisfying  a  required  maximum  or  minimum  con- 
dition consists  partly  of  portions  of  the  boundary  and 
partly  of  portions  of  a  curve  satisfying  the  equation  J/=  0. 

11.  The  equation  if=0  is  in  general  a  di^erential  equation  of  the 
Jt^ee  2n  ;  accorflingly  its  solution  usually  contains  2n  arbitrary  con- 
suints.  The  values  of  these  constants  are  to  be  determined  by  aid 
of  the  equations  deduced  from  L=0  in  combination  with  the  given 
conditions  at  the  limits.     For  example,  if  K  be  a  function  of  x,  y, 

and  y  solely,  the  solution  of  7'--iJ=0isin  general  of  the  form 

y==/\Xf  f„  c^).  Now,  suppose  that  the  limiting  points  are  re- 
stricted to  the  cunes  !/(,=. ''o':^,)  and  yi=/i(x,),  then  we  get  at  the 
linuls  8y,  +  !/,(irj  =/5'(i5)<ir„  and  iy^  +  it^dx^=/,'ix,)dXy  Hence, 
substituting  in  Z  =  0  the  values  of  ^y^  and  5y^  derived  from  these 
equations,  we  get,  since  rfj-^  and  d>j  are  arbitrary, 

n+(Avc/o'"o)-*.)=oi  ,„s 

''i+(/'i)iWc^)-*i)=o/ "•''• 

We  have  therefore  six  equations  for  the  determination  of  the  six 
quantities  z„  y,,  Zj,  y„  Ci,  and  <■«. 

The  integration  of  the  equation  Jf=0  is  much  simplified  i>< 
particular  cases.  fip 

(1)  Let  K  be  a  function  of  x  and  #  solely,  then  we  have  -7--  =0, 

therefore  A^'  ^'')^ 

(2)  If  Kbe  a  function  ofy  and  i^  solely,  P=^,  also  3-<  F)  =''*  +  A* 

tip  *^ 

=  --f-^i  +  Pi!.     Hence,  integrating,  we  get 

r^Pii-^e   ,.(15), 

where  c  is  an  arbitrary  constant. 

12.  For  example,  let  us  consider  Bcmonlli's  problem  of  the  cnrra 
of  quickest  descent  under  the  action  of  gravity'.  Take  the  axis  of  > 
vertical  and  tlmt  of  y  hori^outal,  and  suppoec  tiio  particle  to  start 
from  the  point  ^„  i/j.  with  the  velocity  due  to  the  height  A  ;  then,  if 
V  be  the  velocity  at  any  point,  wo  have  r  —  iyix  +  h-z,),  also 

dl=—=      -J      —  Here,  neglecting  a  constant  fhctar,  we  may 

«     y/igWx  +  k-x, 

write  U=  P'^^^^JfL  ;  and  by  (14)  we  get  ^,-      ..=Wa+*-«w 

J  jfWx  +  h-x,  vi  +  y 

Now,  writing  a  for  l/i?  and  assuming  z +  *- r,  =  o  sinV,  we  find 
Jy  =  tanMx  =  a.'l  -co52*y9;  therefore  y =<i<#  -  «»n  0  cos  »)  + A',  and 
we  infer  that  the  cur\o  is  a  cycloid. 

(a)  If  we  aupposo  the  upper  limit  to  be  fiied  and  the  lower  r». 
atricted  to  the  curve  yi=/i(z,),  we  git  from  (IS) 

1  +  Un  ei,f,\z,)  =  0  (1«)  : 

accordingly  the  curve  iiii  i^unding  cnrre  orthogonally. 

(;*)  Ne.xt  let  llic  upper  lui  ■•1  to  tho  curve  !/,=/,(  J,,) ;  tlien 

ainco  /'  contains  x,,  wt  1.  utional  term  in  if  arising  fiom 

the  cliaugo  in  z^  vii.,  dr,  |  j-dx;  consequently  the  coclficiout  of 
•fz.inl^'is      y^^<it-ir,+(/',)Xr,W-»,)l. 

and  wo  have       fi^rfxa  r,  +  {rOJi/t'M-t*) HD. 

If  we  mihslituto  for  K  its  value,  we  gijt  without  diirictilty  from 
thia  equation  1  4  Uu  «,/,'(r,)  -  0.  Com|>oring  t!ii»  with  (14),  w» 
see  that  tlio  tangents  to  the  bounding  eun-ea  at  the  extremitic*  of 
the  trajectory  are  lurallol  (Moigno,  if.  eU.,  p.  230). 

IS.  More  generally,  consider  the  carve  for  which  l''"  /  ftJt 
^  j  h^l^i'dx  it  a  maximum  or  a  minimum,  where  «i  it  a  glveu 
function  of.z  and  ».     Hero  P='^sf^^.  ''"  vf+^#«'  "^  **  *** 

radiut  ofourratuir,  we  have 

U-l(«..^.«-,g) "»'. 

whirt  a,  ^  are  the  angl™  which  the  normal  makat  witli  the  w 
■  For  a  l\ill  dlartifuion  of  tucli  ctan,  tee  TodhunUr,  On  On  Otlnlti 

of  Vnriuliaiu,  IS"!  (.<i''"«  rviu  tm*y),  Cambrld  re. 


VARIATIONS 


cmiiute  txtt  n»fKti\tW.  JcUctt  rrmarki'  that,  if  the  propowHl 
intrgT»l  h»d  b«n  /    ■*,  «ro  thoulJ  then  havi-  arrivcO  at  tbo  cijuation 

?  =  -f  co««r-  +  «w^'^  ),  »nd  coasMiuantly  hav»  ec«n  tlmt  tlie  two 
cam*  coot«incJ  iindvr  llie  nination  /r=/vr,y,y)  are  such  that,  if 
<H)«  i«cdM»  I  itds  a  Duximum  or  a  minimmu,  tho  otlier  posstssos 
tti«  aaiue  property  with  ngani  to  |  — . 

14.  Kcxt.  to  find  tli«  curTO  such  that  the  surface  gcncratcil  by 
ita  rcTolution  round  a  givxn  lino  ohall  bo  a  minimum.      Uot>j, 

D^ecting  t  constant  multiplier,  wo  may  »rrite  U=  I    y  V 1  +  i^'dx ; 

''     ■  J 

•ccordingly  by  (15)  wo  hare  y  =  eVl+jr.     This  gives  -^^_=^=— ; 

,  ,          jr  +  6     ,     /     .  \V-'~\ 
«ad  hence =i'S[  V  +  — ^ 1' 

or  y=',(^'+W«+«-(T+W-^    (19), 

which  reprwcnts  the  c^^muou  ra.cnorr.  _' 

15.  Wo  now  proceed  to  generalize  tho  Tcsnlts  in  §  11.  If  fbo 
A  function  of  2,  ^,  ;, . . .  jr>'',  not  containing  y  explicitly,  wo  have 
by  inti-gratiou 

vt-S— (-)"-'S>- <-)• 

where  c  is  an  nrbitrary  constant.  Again,  if  V  docs  not  contain  x 
«ipUcilly,  ^(F)=yP-i-fPi+  . . .  +y<"+''i',.    Also,  from  tho  cqua- 

._(_1)"'^;   henco 


t'on  J/=0  we  SCO  that  ^=-7-'-  T^  + 


rfx" 


.dT. 


=  (/),  + AX*^,)  +  (^1' -  A'X*^:) +•••+ (A" -(- i)"A"K*0. 

where  /),  reprcMnts  the  difftrcuti.itiou  of  y,  j*,  tic,  and  i^j  that  of 
/*,,  /"j,  4e.  "  Consequently,  by  integration 

K=c  +  j>(/',)  +  jK /•;)+...  +•/"'/'„     (21), 

a  dilerential  equation  of  the  order  2m  -  2  at  tho  highest.  Again,  if 
y  conuins  neither  x  nor  y  explicitly,  we  m»y  substitute  «*  for  (/y, 
and  consctjucntly  we  have 

r=c  +  c'i/  +  !){P.)+  ...  +>'/'.     (22). 

16.  As  an  example,  let  us  investigate  tho  curve  for  which  tho 
Area  between  the  cui-\*e,  its  evolute,  aud  tho  extreme  radii  of  curva- 


f>ds=  j    ■ —dx.     Hi 

■0  J  lo       ' 


,cnc3 


by  (22)i since y/',=  -  V,vi:  have  r=c,  +  Cs?,orp=— ==^  ,       , 

J,  VI +^     Vl  +  !>-' 

theirfore  j-  =  "i  "^"s  ^  +  c,sin^,whcro  ^b  tho  angle  made  by  tho 

tangent  with  the  axis  of  z.     This  leails  to 

«=  -e,  sin  0  +  C3CO3  ^  +  c, (23), 

>r.i;h  anowa  Ihit  the  cur^-o  is  a  cycloii  Again,  (1)  if  the  extrcmo 
points  be  fixed,  the  eouations  at  tho  limits  are  (/*2)o  =  0,  {r^^  =  Q. 
This  shows  that  the  radius  of  curvature  \'anisbcs  at  both  limits  and 
the  curve  must  be  a  complete  cycloid.  (2)  If  the  exti'eniities  Uo 
on  the  curves  v„=/,{x^),  V,=/i(i-,);  then  tlie  equations  furnished 
byi  =  Oaro      K, +  (/>,), '/o'fr,)  -  y„l  =0,     {r,\  =  0\ 

f.+(AV/.'(^,)-y,(=o,    (/>.),=«; (-^'- 

Hence  the  cxlreme  points  are  wisps  on  the  cycloid ;  moreover, 
since  in  this  cose  J '0  =  0  and  Vi  =  <),  wo  h.-jvo  f/j -/(,'(a-o)  =  0. 
ii  -/I'C'i)  =  0,  which  show  that  the  cycloid  at  each  of  its  extrcniitics 
touches  these  curves,  and  that  the  line  joining  the  eitiemc  points 
is  normal  to  each  of  the  boundint?  curves. 

It  is  easily  seen  that  the  minimum  area  u  four  times  that  of  the 
circle  which  generates  the  cycloid.  ^ 

17.  Next  let  us  consider  the  variation  ox  U=  I    Vdx, 

■where  F  is  a  given  function  of  x,  y,  j,  y,  r,  y,  J, . . .  j/<">,  i("'), 
and  y,  «  are  undetermined  functions  of  x. 
0-^V-         dV 


Let 


ttcn    •    lU^j^Vdx-y  \\  Poy + P^Doij  +  ..-.+  P„I/'oi/)dx 

+  r'(93s +«,/>&  +  . .  .+Q„D'"lz)dx. 
Proceeding  as  in  §  7,  wc  find 

IU=  piPfydx^  r'(<j)izdx+/''rdx 


'   Calcultu  0/  Varialimt,  p.  140. 


+  /'\{Pi)Sy+(PM  +  -.  ■  +^„»y'''-"} 


+  /  '((W».-  +  (C,)«  +  ...  +  P-.«:<'"-"}    (25J. 

'  »o 
where  (T*),  (7',), .. .  bnvc  the  same  mcivning  as  in§7,and  ((?), 
(<,^i),  .  .  .  ore  the  corresponding  functions  for  tho  vaiifiblc  !. 

rn 
IS.  Tho  determination  of  y  and  z  whcro   j    Vdx  is  a 


m.iximum  or  a  minimum  leads,  as  in  §  8,  to  tho  equations 
{/')  =  0,   ((?)  =  0,  along  \\-ith   tho   equation   at  the   limits 

/  Vcti;+/''{(i',)5y  +  ...P„5y(»-l)}  +/\o,)5;-^...(?„J=("'-')l  =0. 
'   '0  '  J-o  '  'a 

Tlio  mode  of  treatment  is  similar  to  that  for  a  single  de- 
pendent variable. 

10.  In  tho  discussion  of  a  curve  wliich  possesses  a 
maximum  or  minimum  property,  if  wo  limit  tho  investiga- 
tion to  all  curves  of  a  given  length  or  Avhich  satisfy  some 
other  condition,  wo  have  a  distinct  classof  problems,  which 
originated  in  tho  isopcrimetrical  in-obleuis  of  James  Ber- 
noulli. They  were  originally  styled  isoperimetrical,  but  are 
now  called  problems  of  relative  maxima  and  minima.  Thus, 
let  it  be  proposed  to  determine  the  form  of  y  which  renders 
•'1 
Fdx  a  maximum  or  a  minimum,  and  which  also 

satisfies  tho  condition  V  =  I    Vdx  =  constant,  where  Fand 

'»  . 
y  are  given  functions  of  x,  y,  y.  Ax.     It  is  obvious  that,  if 

C  is  a  ma.\imum  or  a  minimum,  so  also  is  V+aV,  where 
a  is  any  arbitrary  constant.  Accordingly  the  problem  re- 
duces to  the  determination  of  the  maximum  or  minimum 


u=r? 

J  ro 


value  of  the  integral  /    ( V+aV)dx,  regarding  a  as  a  con- 

stant,  whoso  value  is  to  be  determined  by  aid  of  the  given 
value  of  I''. 

20.  Another  class  of  problems  closely  allied  to  the  pre-_ 
ceding  is  that  in  which  the  variables  are  connected  by  one 
or  more  equations  of  condition  :  for  instance,  when  y,  y,  y, 
&c.,  r,  i,  <ic.,  are  connected  by  a  relation  ir=  0,  we  investi- 
gate tho  maximum  or  minimum  values  of 

U=  r\F+\inrlx  (26), 

J  '■.! 

whcro   A  is  an   indeterminate    function    of   x.     We    will 
illustrate  these  principles  by  examples. 

21.  To  find  the  curve  connecting  two  fixed  points  sxtch  that  tho 
surface  generated  by  its  revolution  round  a  fixed  line  shall  be  tjiven, 
and  tho  volume  of  the  generated  solid  shall  bo  a  maximum.     Taking 

/'I  

(y'  +  ay  Vl  +  j/-)dx. 
x» 

I ayif^ 

Henco  by  (15)  wo  have  y-  +  ayVl  +  y'=<:  +  — 7^=, 

VI  ■vir 

ay 


or 


r+; 


Vl+y-' 
If  Ouj  curve  meets  tho  fixed  axis  wo  have  c= 
circfc  whose  centre  lies  on  the  axis. 

Tlie  further  integration  of  (27)  depends  on  elliptic  functions  ;  it 
can,  however,  be  shown  witliout  difliculty,  as  was  proved  by  De- 
launcy,  that  the  curve  is  that  generated  by  the  focus  of  an  ellipse 
or  hyperbola  which  rolls  on  a  fixed  ri^ht  line. 

22.   As  an  illustration  of  tlie  method  of  §  20  we  shall  consider  again 

tho  problem  of  §  13,  taking  <tbe  arc  for  independent  variable.     Let 

.     dx  dy 

di         da 


=  0  ;  and  wo  writo 


U=  f{ii  +  iH)?  +  i^--i)]ds=  rV&,  where  r=M  +  iX(r'  +  y"-l). 

J  Sa  J  So 


Hence  for  a  maximum  or  minimum  we  have 


therefore 


d^L 
dx' 

=S(^)- 

dn 

=s(^)  ( 

da' 

dx    ■'  dy 

d\ 
di' 

c- 

=  \  +  c... 

(28)  ; 


(29). 
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Again,  the  equation  at  the  limits  is 

/  '/«<1»  +  /    X(ite  +  *«y)  =  0 (30); 

also  at  each  limit  we  have  dx=Sx  +  iJs,  dij^Sy  +  l/di ;  hence  (30) 

/'I  /•» 

transforms  into/    (jL-\)ds+  /    \{xdx  +  i/dy)  =  0, 

/I 

cd{s,-s,)  +  /    \{idx  +  i,d!/)  =  0 (31). 

'  «o 
Now  if  the  length  of  the  curve  be  given,  the  first  term  in  (31) 
vanishes  ;  whereas,  if  the  length  bo  not  given,  we  ninst  have  c  =  0. 
Consequently  in  the  isopeiimetiical  problem  we  have  /i  =  \  +  <;,  au<l 
in  the  general  case  \  =  /i.  If  we  substitute  ;*  for  X  in  (28)  we  cau 
readily  deilnco  the  results  already  ^ven  in  §  13. 

23.  More  generally,  let  (i  be  a  lunction  of  x,  y,  x,  and  i,  then 
we  have  y=ii.  +  >:\[ir  +  !/'-l).     Hero  we  roailily  deduce 

r=c+i^'+*^ (32): 

dx        di/  .   >     '  ■ 

and  t)ie  equation  at  the  limits  becomes 

cd^,,-.^  +  l  ^{^■^x^-jrd,j)  =  0. 

This  shows,  as  before,  that  when  the  length  of  the  carve  is  not  given 
we  have  c  =  0. 

24.  TLe<triterion  for  distinguishing  between  maximum 
and  minitnura  solutions  was  investigated  by  Lcgcndre, 
Lagrange,  and  other  eminent  mathematicians,  for  who.se 
contributions  to  the  solution  of  this  problem,  see  Tod- 
hunter's  Jlistory  of  the  Calctilua  of  Variatioiu.  The  full 
analytical  investigation  was,  however,  first  given  by  Jacobi, 
of  whose  results  we  here  give  a  brief  discussion. 

In  this  investigation,  as  in  ordinary  problems  of  ma.xima  and 
minima,  it  is  necessary  to  take  into  consideration  the  s^juares  and 
the  higlier  i>owers  of  our  indefinitely  small  variations.     Tbcs,  if 

V=  I     Vd-i  the  comnlete  variation  of  f  may  be  written  i  U+  iS'  t7'+ 

kc,  where  d^depends  on  the  first  powers  of  dy,  3^,  fcc,  and  5  U  on 
their  second  powers,  &c.  Again,  wo  will  suppose  that  the  limiting 
values  of  y  and  of  its  first  n  -  1  dilferential  coeflicients  are  fixed,  then 

iU=  jSrdx=  j'myax,  and  ^U=  f  'iifSydr.     The  solutions  of 

(he  problem,  as  already  observed  (§  8),  are  given  by  the  equation 
if=Q.  Also  for  a  true  maximum  it  is  necessary  that  d'f/ should  bo 
constantly  negative,  and  for  a  minimum  that  it  should  be  positive. 
If  J'f=0,  or  if  it  change  its  sign  between  the  limits  of  integration, 
the  result  is  in  general  neither  a  maximum  nor  a  minimum.  As 
before,  we  suppose  y-  function  o{  x,  y,  y . . .  t/'\  and 

^=P_^^..g.....,(_„-^''. 


dx 


dx- 


therefore 


'Hry<-<--y 

When  this  is  developed,  we  tee  that  every  term,  disregarding  lign, 
it  of  the  form  Z/  .  .,.  .  ,_•  Ifiy.  .  Alto,  if  wo  combine  this  with 


m  +  r,  wo  readily  tee  that 


the  corresponding  tenn,  and  make  I 

a..f=x(-,').>-{//-f^^,.(-,)'^-^z.}/r.,(34), 

Hence  iit  is  re<Iucit«lo  to  the  form 

i.U  =  (J,^  D^I,D  +  n'A^  +  .  . .  +7>"v<,//')«v  ..(35), 
provided  it  can  bo  shown  that  D'u  +  l  -  !)'«/''  i«  rediiriblo  to  an 
0|>eration  of  inch  a  form.  Now  Ihii  is  reailily  teen,  for  Ihi  -  vj)  r-  u, 
therefore  ffu-  DuDti  Du  and  Ciifl- mD's  iii» ;  roDavquontly 
rfu*ulfsit>uP*U.  In  like  manner  Vfu-uTf-iDuD^u, 
and  tht  pn>poae<l  remit  can  \»  rr.idily  shown  by  induction.  Hence 
*»  iiifer  th«l  «<i  mar  write  l.V  in  the  fonn  (3i). 

25.  We  liir**  in  tho  next  place  to  thow  that  the  tymbolie  oper- 
nior  u'  A,*  l>A\f>*  ...  ^  r^A,W)n  maybe  written  in  the  form 
B,*PB\D+  ...  +  tJ'/l.t^.  To  nUblith  lhi«,  it  it  ninieient  to 
show  that  MlfA,IfH  can  b«  tnniformcd  into  the  shape  io  quoation. 
By  Leibnitt't  theorem  »a  ban 


lfumulf*titf 


•u'^ 


1.3 


'•»~*+... 


SH.I 


vtfstfn-rtr'u^-  ^zPtr-\  -  . 
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But  these  may  be  written 

D'u  s  uD'  +  L^D"^^  +  IjC"'  +  . .  +  Z, 

mlt  =  i)'u  -  jf-^L^ + ir-%  -  . .  ., 

therefore    ulfArlfH  =  (Z>'u  -  Z>'~'i,  +  . .  .)AMIf  +  i,I>'"'  +  . .). 

Hence  by  §  24  we  readily  foe  that  uETjJ/u  is  of  the  require<t 
form.     Acconlingly  we  may  write 

Kl,A,  +  DA^D  + . . .  +  D'A,ir)in  =  (S,  +  DB^D-^...  +  ErBJ)')T(,Zi). 
If  ur={i-,  we  get  from  (33) 

uSM={B,  +  DB^D-\-  ...  +irB.D"f^ (37^; 

again,  if  c==l  iu  (36),  wo  have 

«{A,  +  DA,D+  ...  +irA,D')u  =  B,  ,33). 

Hence,  if  u,  bo  a  solution  of  (^,  +  Z).rf ,/)+...  +  IfAJ)')n  =  0,  that 
is,  if  it  be  a  solution  of  Sa/=0,  the  corresjionding  value  of  /?,  is  0. 
Couseqncully  we  have  from  (38) 

i(,SJ/= D{B^  +  DBJ)  +  . . .  +  L'-'^BJf-\d^. 
1        .  "■ 

If  Ui  =  — ,  this  becomes 

S.ir=z.D'B,  +  DB,D+  . . .  D'-^B.ir-';Dz,ty: ^39).' 

Again,  the  symliolic  operator  B,  +  DBJ)-t- .  .  .  +  Z)*"'5,_i/)""' 
can  bo  transformed  into  r2D(C,  ¥DCjD+  .  .  .  +D'''C,-ilf"^)Di^ 
and  so  on.      Finally  wo  get 

S^J  =  :^D:L^D...3,^,D^„D^,.l...I>!^^h^ly   (10). 

Thus  we  obtain 

S'U=f    iyZiDz,D...D2,D...D:^Dz,Sydx  (11). 

If  we  integrate  by  {>arts,  then,  since  the  limiting  values  of  y,  j>. . . 

are  fixed,  wo  got  l'U=  -  I    {Dzity){z,I>Zt .  .  .  i^.^Sy)dr,  and  after 

■'  '' 
n  successive  integrations 

S"U={-\)'rz.(Dz^tIk^,...D,sSy)'dx  (12). 

m  d'y 

Again,  from  (33)  wo  see  that  An=(- 1)  — r-r;  ;  also  from  (10)  we 

di/'^f 
Und  without  difficulty 

,     „       ^-=-.(»«=»---^i)' (")• 

Hence  we  get  finally 

i'V^rQj^^^^=i^-^^=l^^^J^)'dx (U).- 

J  tt     V       a«-i*ii-j . .  .  •!        / 

where  Q,  =  —,-^.     From  this  it  follows  that  the  sign  of  fU de- 

]iends  in  general  on  that  of  C,  or  — ,  ,i.     Accort'lncly  for  a  maxi- 

mum  or  minimum  solution  it  is  noccatary  that  ^^  should  have  the 
tame  sign  for  all  values  of  x  between  the  limits  of  integration,  dx 
Itcing  mippn.wd  always  positive.  The  reader  will  find  no  dilficnlty 
ill  ajiplying  this  criterion  to  any  of  the  examples  which  we  have 
hitherto  given. 

20.  A  new  and  complete  disciusion  of  the  criteria  for 
the  dLscriniination  of  maximum  and  minimum  solutions 
has  been  given  by  Mr  Culvcrwell  in  Tntni.  Roy.  Soc.,  vol. 
clx.Tviii.  (1887).  Owing  to  want  of  space  we  can  only  mako 
an  alluaion  to  this  remarkable  memoir,  which  contains 
an  elementary  investigation  of  Uio  criteria  for  maxima  and 
minima  not  only  in  the  ca«o  of  uno  but  for  any  number 
of  do|)cndcnt  varinblca,  aa  also  for  multiple  integral.!. 

27.  Wo  now  pro<-cc<l  to  the  application  of  the  calculus 
cf  variations  to  inultipli)  intc,'.^aljs  commencing  with  tho 

double  integral  f/-  T  T  ViixJy,  where  V  is  *  function  of 

'.  y.  s.  ;'.  1,  r,  ;  and  t,  in  which  P'jy1-^y>''-jj^ 
*«  V  -.-.  '~  J  11  '"  accordance  with  tho  ordinary  notation. 

l«l  y,"  I    ydy,  then  l'=  I     t',dr;   therefore  by  («)  we  have 

tc-  fiv^dx*  f'y^x 

ml''  r^t  ydxdy  +/*"/*'  rtydx  -r  fdx  f*  T,-;/. 
Acain   *r-.Vi;  + rt*+ Oij  +  /tlr+ ^»»+r«.   wbuv  '>'*jj. 
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rfr  -  ir      If 


Henc« 


J  tj  n 


tJ'ilxJn 


..(46), 
..(17). 


=  pP(A'Jj  +  «i.  +  0»«  +  /;J'-+53»+rJ/)dWy (45). 

In  the  tnuuToriMtion  of  this  txprcssion  wo  shill  employ  tho  fol- 
lowing formulic,  which  «re  e*sily  tsUbliihod, 

.rf      rr^t-rr^ 

B«>c«  we  g«t  /^^S"^* 


tl*o 


Kext.  to  tnmsfonn  P  (^R^dxdy,  wo  have 


Sadxdy  + 


J  V  Vo 


gjaic 


J  t^  tt 


tin 


iditdv 


Jsdy. 


Cocsequently,  by  subtraction,         j  J    (-^  ^  "  5^*=  j'^^J' 

Agtin,   in  transforming  the  latter  integral  it  is  necessary  to 

observe  that  y,  end  y,  are  functions  of  x,  and  accordingly  that  in 

1        I        ""»     "i/.  \    dy  diz    , 
that  integral  we  have  ^=55(5')-^  Sj^J  tence 


,  rrJi^i'-d.=pJ^B($)''±<Lc 


\dxj    dy 


-Pf^R%k>^)^ 


dxdx' 


-I 


Next,  to  transform  /     //  Sy-^-dxdy. 

,     <^    dSdSA 
dxdy     dx  dy ; 


dz 
Here 


alio 


hence  by  nibtraction    /^](*^-  '-■£^)'^y 

'»  /JO  Ja-,7.i\ 


••(49). 


Combining  the  preceding  results,  we  get  tU=i[  J     Vdxdy 

vX'S'-z::z:(-_^i)'; ^- ■;;<"\ 

28.  In  many  applications  tho  limits  of  x  and  y  are  determined 

from  a  single  equation.     Thus,  suppose  tho  integral  U=\\  Vdxd\j 

to  express  the  sum  cf  the  elements  Vdxdy  for  all  values  of  x  and  y 
which  satisfy  either  *{x,  y)  >0  or  -plx,  y)  <0,  then  the  limits  are 
given  by  the  equation  (fix,  y)  =  0.  In  this  case  the  preceding  value 
of  J C^  becomes  much  simplified,  for  y^'Vi  are  determined  from  the 
equation' 0  =  0;  and  the  extreme  values  of  x  are  found  bycliminat- 
ingybetween  the  equations  <>=0  and  d<pldy=0.  But  these  are  the 
conditions  that  .^  =  0  should  have  equal  roots  fn  y;  we  consequently 
infer  that,  when  either  1=^8  or  x=x-^,  we  have  yi,  =  yi.     Hence  we 

observe  that  /     fudy = 0  and  /    /    vdy = 0  for  all  values  of  «,  so 

that  the  last  four  terms  in  the  expression  for  J  fin  (51)  disappear 
in  this  case. 

The  methods  and  results  of  this  and  the  preceding  section  can 
without  difficulty  be  extended  to  triple  and  higher  multiple  integrals. 

29.  The  method  of  application  of  tho  calculus  of  variar 
tions  to  the  determination  of  maximum  or  minimum  values 
of  multiple  definite  integrals  proceeds  on  the  same  prin- 
ciples as  those  already  considered  in  §  9  for  single  integrals. 

We  shall  limit  the  discussion  to  a  brief  consideration  of 
the  double  integral  U=  jj  Vdxdy,  in  which  F  is  a  function 
of  X,  y,  z,  p,  and  q  solely,  and  the  limits  are  determined, 
as  in  g  28,  by  an  equation  of  the  form  4>{x,  y)  =  0.  Such 
problems  readily  admit  of  geometrical  interpretation. 

Here  (SI)  reduces  to 


;/X(- 


dx     dy 


-m 


\dsdxdy 
VSy\dx 


(52). 


Consequently,  aa  in  the  case  of  single  integrals,  for  a  maximum  or 
minimum  value  of  V-vre  must  have 

^-^-f=0 (53). 

dx     ay 


and 


,.(54). 


"zx;^f*-m£""^ts 

Finally,  fo  transform  j     I    T-y^dxdy,  we  have 


/;;{(^-4a--4-  - . 

The  foi-mer  is  in  this  case  a  partial  diffei-ential  equation  of  the 
second  order,  whose  solution,  whenever  it  can  be  obtained,  consists 
of  an  equation  between  x,  y,  2  having  two  arbitrary  functions. 
The  form  of  these  functions  in  each  case  is  to  be  determined  by  aid 
of  (54)  combined  with  the  given  limiting  conditions  of  the  problem. 
Thus,  kt  us  suppose  the  upper  lie  it  restricted  to  points  in  tho 

df  df,  / ''        / "'  , 

surface  s=/i(a:,  y),  and  let /  =  .£,  o'=;j^;  then 5/    z=      qSy; 

ivi  /Vi  ,  dx         ay  11 

and/    (S:+g5y)=/    jjy.     This  gives 

/'"{5j  +  (j-S')5y}«=0 (55). 

Substituting  in  (54),  we  get 

/"{r+(«-i>g(«'-j)}=0 (56). 

Again,  along  the  limiting  curve  we  have  dz=pdx  +  qdy  and 
dz=p'dx+^dy;  hence  we  got  j^=  -V-^.  Substituting  in  (56), 
we  have  along  the  limiting  curve 

r+P(p'-p)  +  0(?'-?)  =  0    (57). 


as  above. 


.  then 


1  If  the  equation  ^=0  gives  fur  y  several  values,  vg,  yi,  V2,  VaiVi,  * 
we  lubstlt^Jtc  /  Vd\l=  /     ray+  I     Vdt-r  ...,  and  each  integral  is  to  be  trcatca 
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A  Eimilar  equation  holds  if  the  lower  limit  be  restricted  by  anotbcr 
surface. 

By  aid  of  these  ennations  the  arbitrary  functions  involved  in  the 
solution  of  (53)  are  deternunable.     For  example,  to  find  the  surface 

sarh  that  //  pdS  shall  be  a  minimum,  dS  being  an  element  of  the 
surface  and  ^l  a  given  function  of  the  co-ordinates  z,  y*  r.  Here 
r=,^-^\*f+q\P=::j^^^Q=:^/^^^^   Henc«theeqna. 

tionJ\r-^-^=0  leads  to -f- 
dx     ay  dx 


1+j^  +  q'/     <'y\.Vl+i>»  +  8='/ 
_  i  ( dfi      dfi      dft'i 

wheje  S  and  R  are  the  principal  radii  of  curvature  of  the  surface 
at  the  point,  and  a,  /3,  7  the  angles  which  the  normal  to  t!ie  sarface 
makes  with  the  co-ordinate  axes.  Again,  if  wc  suppose  the  surface 
limited  by  two  fired  surfaces,  the  equation  Y-k-P{j>'  -p)  +  Q{^  -  ?)  =  0 

nduces  to  \+pp' +  q(jf  =  <i (59). 

This  shows  that  the  surface  intersects  each  of  its  bounding  surfaces 
orthogonally.  As  a  particular  case  of  (5S)  we  infer  that  the  surface 
of  minimum  area  is  in  general  such  that  its  principal  radii  of  cur- 
vature at  every  point  are  equal  and  of  opposite  signs.  A  reuiark- 
able  investigation  of  the  equation  of  this  surface  ^vas  given  by 
Bonnet  in  Liouville's  Journal,  1860.  Again,  in  the  surface  of 
given  area  and  of  maximum  volume  we  have  K=s-avl+/?+}^ 
The  equation  .A''--T---r^=0readi]ylcad3in  this  case  to  •g-t-^=o. 

30.  The  principles  and  pethod  of  the  calculus  of  varia- 
tions are  largely  employed  in  all  branches  of  mathematics, 
both  pure  and  applied.  Want  of  space  prevents  our  enter- 
ing into  any  account  of  such  application.  The  reader  will 
find  the  history  of  this  calculus  fully  detailed  in  Todhunter's 
treatise,  already  mentioned.  The  most  important  recent 
work  in  English  is  Mr  Carll's  Calculiu  of  Varialions,  New 
York  and  London,  1885.  (b.  w.) 

VARICOSE  VEINS.     See  Suroeey,  vol.  xxii.  p.  684. 

VARLEY,  Cornelius  (1781-1873),  water-colour  painter, 
a  younger  brother  of  John  Varley  (see  below),  wa-s  born 
at  Hackney,  London,  on  21st  November  1781.  He  was 
educated  by  his  uncle,  a  philosophical  instrument  maker, 
and  under  him  acquired  a  knowledge  of  tho  natural 
sciences;  but  about  1800  he  joined  his  brother  in  a  tour 
through  Wales,  and  began  the  study  of  art.  Ho  was 
soon  engaged  in  teaching  drawing.  From  1803  till  1859 
he  was  an  occasional  exhibitor  in  tho  Royal  Academy ; 
and  ho  also  contributed  regularly  to  the  displays  of  the 
Water-Colour  Society,  of  which,  in  1803,  ho  was  one  of 
tho  founders,  and  of  which  ho  continued  a  member  till 
1821.  His  works,  which  aro  not  numerous,  consist 
mainly  of  carefully  finished  cla-vtical  subjects,  with  architec- 
ture and  figures.  Ho  published  a  scries  of  etchings  of 
Boats  and  other  Craft  on  the  River  Thames,  and  during 
hia  life  as  an  artist  ho  continued  deeply  interested  in 
icientiBc  pursuita.  For  his  improvements  in  tho  camera 
lucida,  tho  camera  obscum,  and  the  microscope  ho  received 
tho  Tiis  pnhl  medal  of  tho  Socip'y  of  Arts ;  and  at  tho 
III'  1  Exhibition  of  1851  he  gained  a  me<lal  for 

h.  .  i.f  the  graphic  telescope.     Ho  died  at  Uarajv 

at',  il  .-;  i;i...l  October  1873. 

V.\ULEV,  Joiis  (1778-1842),  water-colour  fiaintcr,  was 
born  at  Hackney,  London,  on  17th  August  1778.  His 
fathor,  a  man  of  acientific  attainments  and  tutor  in  tho 
family  V.(  Lor.J  .Stanhope,  discouraged  his  leanings  towards 
art,  and  -jilorcd  him  under  a  silversmith.  Itut  on  his 
ixkrcnl's  death  Vorlry  cjicnjicd  from  this  unconKcnial  cm- 
ployraent,  ami,  after  working  with  a  [wrtrait  jMiintcr,  cn- 
p>      '   '  'f  at  l\n  agn  of  sixteen   to  an  architectural 

di  .  who  took  him  on  a  provincial  tour  to  sketch 

tilt  ;t  '-''  ,'       .  I  hoy  visited.       His 

•I>aro  li  from  nature,  and 

in  tho  om.i  "  iiiiiiit^^'i,  iiK'i  Turner  and  Uirlin, 


to  study  in  the  house  of  Dr  Munro.  In  1798  he  exhibited 
his  first  work,  a  View  of  Peterborough  Cathedral,  in  tht 
Royal  Academy.  In  1799  he  visited  North  Wales,  and  iL 
its  wild  mountain  scenery  found  the  subjects  best  suited 
to  his  brush.  He  returned  to  the  same  district  in  1800, 
and  again  in  1802,  and  the  impressions  then  receive<i 
powerfully  influenced  the  whole  course  of. his  art.  It 
1804  he  became  a  foundation  member  of  the  Water-Colovu 
Society,  and  contributed  over  forty  works  to  its  first  ex- 
hibition. He  had  married  in  the  previous  year  ;  and,  in 
order  to  provide  for  the  wants  of  an  increasing  family,  he 
was  obliged  to  produce  for  the  dealers  much  work  of  a 
slight  and  commonplace  character.  He  also  taught  draw- 
ing, and  some  of  his  pupils,  such  as  John  Linnell  and 
William  Hunt^  afterwards  became  celebrated.  He  was  a 
firm  believer  in  astrology,  skilful  in  caf;ting  horoscopes  j 
and  some  curious  instances  were  related  of  tho  truth  of 
his  predictions.  It  was  at  his  house  that  his  friend 
William  Blake  sketched  his  celebrated  Visionary  Heads-. 
Varley  died  at  London  on  17th  November  1842. 

Varley's  landscapes  arc  graceful  and  solemn  in  feeling,  and  siinpfe 
and  broad  in  treatment,  being  worked  with  a  full  brush  and  pure 
fi'esh  transparent  tints,  usually  without  any  admixture  of  body- 
colour.  Though  his  works  are  rather  mannered  and  conventional, 
they  are  well  considered  and  excellent  in  composition.  Some  of 
his  earlier  water-colours,  including  his  Views  of  the  Thames,  were 

f tainted  upon  the  spot,  and  possess  greater  individuality  than  his 
ater  productions,  wliich  are  mainly  coin{>ositions  of  mountain  and 
lake  scenery,  produced  without  direct  refereuco  to  nature.  Among 
his  literary  works  aro  Zodiacal  rhysio^ogii,  1S2S  ;  Otscnnlions  oil 
Colour  and  SkcUhingfrom  Xaturc,  ISoO  ;  A  Praciicrfl  Treatise  on 
rcrfp:ciisc,  and  Principhs  0/  landscape  Dcsiynjor  Young  Artists. 

VARNA,  a  fortified  town  and  seajKirt  of  Bulgaria,  in 
43°  12'  N.  lat.  and  27°  56'  E.  long.,  about  midway  between 
the  Danube  delta  and  tho  Bosphorus,  lies  on  the  north  side 
of  the  Bay  of  Varna,  at  tho  opening  of  the  Pravddi  valley, 
5  miles  wide  and  skirted  by  hills  on  both  sides.  The  tow  11, 
which  covers  tho  slope  of  one  of  these  hills,  facing  seawards, 
comprises  Greek,  Bulgarian,  Turkish,  Jewish,  and  Gipsy 
quarters,  with  a  total  population  (1888)  of  25,256  (8449 
Bulgarians,  7569  Ttirks,  5423  Greeks).  It  has  many  finely 
built  houses  and  sho|>s.  Its  principal  buildings  aro  tho 
gymnasium,  a  hospital,  tho  barrack.s,  and  .several  churclie? 
and  mosfjue-s.  Amongst  tho  industrial  establishments  aro 
soap  factories,  breweries,  distilleries,  and  tanneries.  Moro 
than  3,740,000  gallons  of  wine  are  made  annually  withi;i 
tho  deimrtment  of  Varna.  The  town  is  well  supplied  with 
good  water,  and  is  not  unhealthy.  Although  open  to  th» 
south  and  south-east,  tho  bay  affords  safe  anchorage,  being 
sheltered  from  the  north  and  norlh-ca.st  winds.  Through 
tho  Bravadi  it  communicates  with  Lake  Devno,  whidi,  if 
connected,  as  has  been  propo.sed,  by  a  navigable  ran.^l  wi'.h 
the  Ixiy,  Mould  form  one  of  the  btst  harbours  in  the  Euxin5. 
Varna  is  tho  chief  outlet  for  tho  grain  and  agriculturaJ 
protluco  of  Bulgaria  for  Constantinople  and  tlio  west  of 
Kuropo,  the  export  of  grain  in  1887  amounting  in  value  to 
£21 1,210  (total  export--,  X349,030)  and  the  total  imiwrU 
to  £580,300.  It  lies  48  miles  cast  of  Shumla  (Shumna), 
with  which  it  is  connected  by  tho  main  Bulgarian  railway, 
running  thenco  to  tho  Panulio  at  Hustchuk,— those  three 
fortrosiies  forming  with  iSilislria  (on  llio  Danube)  tho  Bul- 
garian "qundrilotcral."  Tho  old  stono  walls  of  Varna  have 
been  destrovocl  to  make  room  for  earth  fort  itiralions. 

Varna  hi''  •  '       •'    •'       "  ' '  ny  of 

'i.l.iuts  on  '  ''  »•« 

lil-lMry  ..f  I,,  ^  ■'""• 

Imltln  in  wliieh  Aiiiiiiaili  (MaiaJ)  II.  >'.•  w  tli 
IJllltlil»n^  »nrl  mul«l  Inn  furtfn  ronim«nle.l  by  1' 
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VARNHAGEN  VOX  EXSE,  Karl  Acgust  (1785- 
1S5S),  German  biographer,  was  born  at  Dusseldorf  on  21st 
February  1  "!?,'>.  He  wept  to  Berlin  to  study  meilicinc,  but 
devotctl  his  attention  chiefly  to  philosophy  and  literature, 
which  h»  afterwardj  studied  more  thoroughly  at  Hamburg, 
Uallc,  anil  Tubingen.  He  began  his  literary  career  in 
ISO-i  as  joint-editor  with  A.  von  Chauiisso  of  a  Musm- 
almanaeA.  In  1S09  he  joined  the  Austrian  ormy,  and 
nis  wounded  at  the  battle  of  Wagrani.  Soon  afterwanls 
he  accompanied  his  superior  otlicer,  Prince  Bentheim,  to 
Paris,  whcro  he  carried  on  his  studies.  In  1812  he  joined 
the  Prussian  civil  service  at  Berlin,  but  in  the  following 
year  fesiimed  his  military  career,  this  time  as  a  captain 
in  the  Russian  army.  He  accompanied  Tettenborn  to 
Hamburg  and  Paris,  and  his  exiwriences  were  recorded 
io  his  GfschicAte  dtr  Utimbunjfr  i'rei^iisse  (1813)  and  his 
GtKhiehte  der  Krif^snirje  Tettfnbom'i  (1814).  At  Paris 
he  entered  the,  diplomatic  service  of  Prussia,  and  in  1814 
acted  under  Hardenberg  at  the  congress  of  Vienna.  He 
ako  accompanied  Hardenberg  to  Paris  in  1815.  He  was 
resident  minister  for  some  time  at  Carlsrube,  but  was 
recalled  in  1819,  after  which  he  lived  chiefly  at  Berlin  as  a 
privy  councillor  of  legation  {Geheimer  Lfgationsrath).  He 
had  no  fixed  otBcial  appointment,  but  was  often  employed 
in  important  political  business. 

In  ISH  he  married  Rahel  Antonie  Friederike,  originally 
called  Levin,  afterwards  Robert.  She  was  born  in  1771 
at  Berlin,  where  she  died  in  1833.  By  birth  she  was  a 
Jewess ;  but  before  her  marriage  she  made  profession  of 
Christianity.  Although  she  never  wrote  anything  for 
publication-,  she  was  a  woman  of  remarkable  intellectual 
qualities,  and  exercised  a  powerful  influence  on  many  men 
of  high  ability.  Her  husband,  who  was  devotedly  attached 
to  her,  found  in  her  sympathy  and  encouragement  one  of 
the  chief  sources  of  his  inspiration  as  a  writer.  After  her 
ikath  he  published  a  selection  from  her  papers,  and  after- 
wards much  of  her  correspondence  was  printed.  Varn- 
hagen  von  Ense  never  fully  recovered  from  the  shock 
caused  by  her  death.  He  himself  died  suddenly  in  Berlin 
on  10th  October  1858. 

Be  mad*  some  reputation  as  an  imaginative  and  critical  writer, 
•yaX  he  is  famous  chiefly  as  a  biographer.  He  possessed  a  remark- 
able poirer  of  grouping  facts  so  aa  to  bring  out  their  essential 
i.igni6cance,  and  his  style  is  distinguished  for  its  strength,  grace, 
anil  purity.  Among  bis  principal  works  are  Goethe  in  den  Zcug- 
.•tj»w  der  ifiltcbmdai  (1824) ;  liiograjihixhe  DaikmaU  (Qve  vols., 
:>>4-30);  and  "Lives"  of  General  von  Scydlitz  (1834),  Sophia 
Cbirlotte,  nuc-cn  of  Prussia  (1S37),  Field-Marshal  Schweriu  (1841), 
Field ■  Marshal  Keith  (1S44),  and  General  Biilow  von  Denuewitz 
(1S53).  His  PmJsKurdigtnlai  vjid  vtrmixliU  5eAn/il/!tt  appeared 
in  seven  volumes  in  1S37-46.  After  his  death  were  published  two 
additional  volumes  of  DcnkwirdigkeiUn^  some  volumes  of  his  corre- 
spondence with  eminent  men,  his  TagebOcher  (14  vols.),  BhiUer  arts 
der  jrreumxhm  GexhichU  (5  vols. ),  and  Biograpkischc  Porlrats.  His 
sele-ted  writings  appeared  in  nineteen  volumes  in  1871-76. 

VARNISIi  A  varnish  is  a  fluid  preparation  which, 
when  spread  out  in  thin  layers,  dries  either  by  evapora- 
tion or  by  chemical  action  into  a  hard,  transparent,  and 
gioSsy  filnf.  Varnishes  are  used  to  communicate  lustre 
and  brilliance  to  many  diflerent  kinds  of  dressed  surfaces, 
— metal-work,  wood,  paint,  paper,  leather,  <tc., — and  to 
protect  such  surfaces  from  the  influence  of  air  and  damp. 
The  chief  requisites  of  a  good  varnish  are  that  it  forms  a 
finnly-adheient  layer  on  the  surface  over  which  it  is  spread, 
that  it  dries  hard,  yet  with  sufficient  elasticity  and  tenacity 
not  fo  crack  with  changes  of  temperature,  that  it  forms  a 
glossy  durable  surface,  and  that  it  dries  quickly.  The 
materials  which  almost  exclusively  form  the  permanent 
body  of  vamishe.?  are  the  drying  oils  and  resinous  sub- 
stances, the  chief  of  which  are  the  copals,  lac,  dammar, 
elonn,  amber,  sandarac,  mastic,  and  rosin.  For  certain 
forms  of  varnish  the  drying  oils  themselves  act  as  the 
solvent  for  the  resins,  but  in  other  cases  volatile  solvents 


are.  employed.  The  solvents  chiefly  used  are  methylated 
s'jiriL  wood  spirit,  ether,  benzin.  and  turpentine  and 
other  esseptial  oils.  Soluble  colouring  ingredients  ato 
also,  in  some  cases,  used  in  varnislics  and  lacquers,  those 
principally  available  beint;  gamboge,  dragon's  blood,  aloes, 
cochineal,  turmeric,  and  coal-tar  dyes. 

According  to  the  solvents  cmp'oycd,  the  ordinary  kinds 
of  varnish  are  divided  into  three  classes. — (1)  spirit.  (2) 
turpentine,  and  (3)  oil  varnishes.  Spirit  varnishes  dry 
with  great  rajiidity  owing  to  the  volatilization  of  the 
solvent  spirit,  leaving  a  coating  of  pure  resin  of  great 
hardness  and  brilliance,  but,  the  film  is  defifiient  in  tena- 
city, cracking  and  sealing  readily  on  exjiosure.  The  resin 
lac,  either  as  grain,  shell,  or  bleached  lac,  is  the  basis  of 
most  spirit  varnishes ;  but  sandarac  is  al.'io  largely  used, 
and  to  these  are  added  in  varying  proportions  the  softer 
resins, — elemi,  Venice  turpentine,  Canada  bai.sam,  mastic, 
Ac, — which  give  elasticity  and  tenacity  to  the  varnish. 
The  solvent  is  almost  exclusively  methylated  spirit.  The 
resins  are  ground  and  mixed  with  powdfered  glass,  which 
prevents  the  resinous  particles  from  agglutinating,  and 
thus  facilitates  the  solvent  action  of  the  spirit.  The  solu- 
tion is  etii'ected  by  agitation  in  closed  vessels  with  the  aid 
of  heat,  and  the  varnish  when  strained  olf  must  be  kept 
tightly  closed  from  the  air.  Spirit  varnishes  are  used 
principally  for  cabinet-work  and  turnery)  stationery, 
gilding,  and  metal-work.  Coloured  spirit  varnishes  and 
lacquers  are  largely  employed  for  mctaJ-work,  for  imita- 
tion gilding  and  bronzing,  for  toys,  ic.  Tui'pentine  is 
the  solvent  principally  used  for  making  dammar  varnish, 
the  solution  being  eflected  by  powdering  the  resin  and 
boiling  it  with  a  proportion  of  spirit  of  turpentine,  after 
which  more  turpentine  is  added  in  the  cold  state  to  bring 
the  preparation  to  a  proper  consistency.  To  increase  the 
tenacity  of  such  dammar  varnish  some  proportion  of  boiled 
linseed  oil  or  of  oil  copal  varnish  may  be  added.  In  place 
of  oil  of  turpentine  other  essential  oils  may  be  used  as 
solvents,  and  in  practice  oil  of  spike  is  largely  utilized  in 
preparing  fine  varnishes  for  oil  paintings.  Turpentine 
varnishes  are  also  made  in  which  the  principal  resinous 
bodies  are  sandarac  and  common  rosin ;  and,  moreorer, 
turpentine  is  largely  employed  to  reduce  the  consistency 
and  to  improve  the  drying  properties  of  copal  varnishes. 
The  basis  or  solvent  of  oil  or  fatty  varnishes  consists 
principally  of  linseed  oil ;  but  the  other  drying  oils — poppy 
and  walnut,  itc. — may  also  be  u.sed.  These  oils,  without 
the  addition  of  resins,  themselves  form  varnishes  which  ou 
exposure  in  thin  layers  dry  by  a  process  of  oxidation  into 
tough  glossy  films ;  but  the  drying  proceeds  very  slowly 
unless  the  oils  are  previously  boiled  with  the  red  oxide  of 
lead  or  otherwise  treated  to  increase  their  power  of  absorb- 
ing oxygen  (see  Linseed  Oil,  vol.  xiv.  p.  G77).  It  is  in 
the  form  of  boiled  oil  or  of  oil  preparetl  with  driers  that 
these  oils  are  used  in  varnish-making.  Oil  varnishes  thus 
difler  from  the  other  cksses  in  the  circumstance  that  the 
principal  solvent  is  not  volatile  and  dissijiated  on  exposure, 
but  in  itself  forms  an  essential  and  permanent  ingredient 
in  the  preparation.  The  resin  principally  used  in  oil 
varnishQs  is  copal,  and  its  varieties  differ  very  much  in 
hardness,  that  is,  in  the  temperature  at  which  they  inelt 
and  distil.  Hard  and  semi-hard  copals  can  only  be  made 
to  mix  with  and  dissolve  in  oils  at  the  temperature  at 
which  they  distil,  which  ranges  from  230°  to  300°  C. 
The  copal  in  varnish-making  is  melted  and  brought  to  the 
requisite  temperature  in  a  copper  vessel.  Simultaneously 
the  oil  is  heated  to  the  boiling-point  in  a  separate  copper 
vessel,  and  at  the  jiroper  moment  a  measured  quantity  of 
the  boiling  oil  is  added  to  the  liquefied  resin.  They  aie 
then  boiled  together  till  the  mixture  becomes  perfectiv 
clear,  and  by  a  series  of  alternate  additions  of  oil  and 
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resin  at  proper  temperatures  the  solution  is  brought  to  the 
desired  consistency.  After  the  mixture  of  oil  and  resin 
has  sufficiently  cooled,  oil  of  turpentine  in  certain  propor- 
tion is  added.  The  making  of  copal  varnish  is  attended 
■with  great  risk  of  burning,  and  special  precautions  have  to 
be  observed  for  the  extinction  of  the  fire  that  frequently 
bursts  out  in  these  highly-heated  and  most  infiammable 
bodies.  Copal  varnish 'is  also  made  by  boiling  together 
the  requisite  proportions  of  resin  and  oil  under  pressure  in 
a  closed  ve.-5sel,  and  subsequently  adding  turpentine,  or  by 
dissolving  the  resin  and  turpentine  at  the  high  heat  and 
adding  the.  oil  afterwards.  Amber  varnish  is  prepared  by 
the  same  methods  as  those  followed  in  preparing  copal, 
but,  the  resin  being  still  more  refractory  and  insoluble,  a 
higher  heat  is  required.  A  peculiar  varnish  forms  the 
basis  of  the  celebrated  Japanese  lacquer.  The  substance 
is  a  resinous  exudation,  which  is  obtained  by  making  in- 
cisions in  the  bark  of  the  Japanese  urushi  or  lacquer-tree, 
Rkun  remici/era.  Thb  resinous  juice  on  settling  in  vats 
separates  into  two  layers,  the  upper  and  thinner  of  which, 
on  mixture  with  a  drying  oil,  forms  a  transparent  varnish, 
having  a  rich  yellow  colour,  which  dries  into  coatings  of 
remarkable  tenacity,  durability,  and  lustre  (see  Japaksisg, 
vol.  liii.  p.  592). 

VARRO,  Maecus  TEEENrrns,  Roman  polymath  and 
man  of  letters,  lived  from  116  to  27  B.C.  When  he  was 
bom,  the  Oracchan  agitation  had  only  just  been  laid  to  rest, 
and  the  year  of  his  death  saw  the  final  and  formal  establish- 
ment of  the  empire.  Into  the  changing  life  of  that  stirring 
time  Varro  entered  deeply,  and  there  was  no  current  in 
thought,  culture,  literature,  and  even  politics,  with  which 
ho  was  not  closely  in  contact.  Few  have  ever  so  thoroughly 
combined  the  pursuit  of  scholarship  and  literature  with 
experience  of  practical  afiairs.  Dionysius  of  Ualicarnassus 
wcU  described  him  as  the  man  of  widest  experience  during 
his  age.  Nothing  is  known  of  Varro'a  ancestors  but  that 
they  were  natives  of  the  Sabino  country,  where  Varro 
himself  w^  bora  in  the  town  of  Reate.  Here  he  imbibed 
in  his  earlier  years  a  good  measure  of  the  hardy  simplicity 
and  strong  seriousness  which  the  later  Romans  attributed 
to  the  men  of  the  early  republic, — characteristics  which 
were  supposed  to  linger  in  the  Sabine  land  after  they  had 
Ced  from  the  rest  of  Italy.  The  chief  teacher  of  Varro 
was  L.  v'Elius  Stilo,  the  first  systematic  student,  critic,  and 
teacher  of  Latin  philology  and  literature,  and  of  the  antiqui- 
ties of  Rome  and  Italy.  We  know  from  Cicero  that  Varro 
also  studied  at  Athens,  especially  under  the  philosopher 
Antiochus  of  Ascalon.  It  was  the  nira  of  this  fcacher  to 
lead  bftck  the  Academic  school  from  the  scepticism  of 
Arcesilaus  and  Oorucadcs  to  the  tcneta  of  the  early  Platon- 
ista,  as  he  understood  them.  Ilia  opponents,  however, 
declared  that  he  identified  Platonism  with  Stoic  dogmatism, 
and  that  a  very  slight  ch.nnge  in  his  views  would  have  con- 
verted him  into  a  Stoic  of  the  Stoics.  \\'hcn  Cicero  wrote 
his  PtiiUrior  Acadrmict,  lie  introduced  Varro  as  an  inter- 
locutor, and  made  him  expound  the  %-iows  of  Antiochus. 
The  influence  of  Antiochus  is  mont  plainly  to  bo  traced  in 
the  extant  remains  of  Varro's  writings,  and  indirectly  in 
works  like  the  De  CivUaU  Dei  of  Augustine,  which  owe 
much  to  Varro.  In  epite  of  controversial  statements  to 
the  contrary,  the  dilTcrcnceii  between  Antiocbcanism  and 
Htoi'-i-m'  wrro  great  and  marked,  and  it  is  a  serioun, 
th"':  iion,  error  to  treat  Varro  ns  an  adherent  of 

ll'o.  ■  'I.     The  i)olilical  career  of  Varro  tooms  to 

liavo  bdjn  l.iUj  and  Mow ;  but  ho  arrived  ot  the  pnctor- 
ship,  after  having  been  triVmno  of  the  |ieoplo,  quicstor, 
ono  curulo  O'dilo.  In  politicji  ami  war  ho  followed 
I'ompcy's  lead  ;  Init  it  in  prolnblo  thnl  ho  wan  Hincontonted 
with  the  counio  on  wliirh  his  Irailcr  rnlrre.I  when  iho 
first  trinmviraU)  woa  formed,  and  he  may  thus  have  lo«t 


his.  chance  of  rising  to  the  consulate.  Ho  actually  ridi- 
culed the  coalition  in  a  work  entitled  the  Three-Hradtd 
Monster  (TpiKapavov  in  the  Greek  of  Appian).  He  did 
not,  however,  refuse  to  join  the  commission  of  twenty 
by  whom  the  great  agrarian  sclreme  of  Caesar  for  the 
resettlement  of  Capua  and  Campania  IS-as  carried  into 
execution  (59  B.C.).  Despite  the  diflfercnce  between  them 
in  politics,  Varro  and  Csesar  had  literary  tastes  in  common, 
and  were  friends  in  private  life.  Under  Pompey  Varro 
saw  much  active  service  :  he  was  attached  to  Pompey  as 
pro-quisstor,  probably  during  the  war  against  Sertoriua  in 
Spain.  We  next  find  him,  as  legate,  in'coipmand  of  a  fleet 
which  kept  the  seas  betweenyDelos  and  Sicily,  while 
Pompey  was  suppressing  the  pirates,  and  he^even  won  the 
"  naval  crown,"  a  coveted  reward  of  personm  prowess.  A 
little  later  he  was  legate  during  the  last  Mithradatic  war. 
In  the  conflict  between  Coesar  and  the  Pompcian  party 
Varro  was  more  than  once  actively  engaged.  In  his  Ciml 
War  (ii.  1 7-20)  Csesar  tells  how  Varro,  when  legate  in  Spain 
along  with  Afranius  and  Petreius,  lost  his  two  legions 
without  striking  a  blow,  because  the  whole  region  where 
he  \vas  quartered  joined  the  enemy.  Cjesar  curiously  inti- 
mates that,  though  Varro  did  his  best  for  Pompey  from  a 
sense  of  duty,  his  heart  vccia  really  with  the  other  leader. 
Nevertheless  he  proceeded  to  Epirus  before  the  battle  of 
Pharsalia,  and  awaited  the  result  at  Dyrrachium  in  the 
company  of  Cicero  and  Cato.  Like  Cicero,  Varro  received 
harsh  treatment  from  Mark  Antony  after  the  Pompeian 
defeat.  Some  of  his  property  ^vas  actually  plundered,  but 
restored  at  tlio  bidding  of  Cxsar,  to  whom  Varro  in  grati- 
tude immediately  dedicated  one  of  his  most  important 
■WTitings.  The  dictator  employed  the  scholar  in  aiding 
him  to  collect  and  arrange  great  stores  of  Greek  and  Latin 
literature  for  tho  vast  public  library  which  he  intended  to 
found.  We  have  glimpses  of  Varro  at  this  time  in  the 
letters  of  Cicero.  The  two,  though  alike  in  political 
inclinations  and  in  their  love  for  literature,  were  anti- 
pathetic in  their  natures, — the  one  soft  in  fibre,  and  vain, 
richly  abundant  in  expression,  and  subtly  sensitive,  tho 
other  somewhat  harsh,  severe,  and  retiring,  solid  in  learn- 
ing, and  no  master  of  literary  form.  Tho  impression  of 
Varro'a  personality  which  Cicero  gives  is  unattractive 
enough,  iiut  probably  on  the  whole  true.  The  formation 
of  tho  second  triumvimte  again  ])lunged  Varro  into  danger. 
Antony  took  possession  anew  of  the  projiorty  he  hod  been 
compelled  to  surrender,  and  inserted  Varro 's  name  on  the 
list  of  tho  proscribed.  His  friends,  however,  nflbrdod  him 
protection.  He  was  able  to  make  peace  with  the  triumvir*, 
but  sacrificed  his  property  and  much  of  his  licloved  library. 
He  wa.s  permitted  to  spend  in  quiet  study  and  in  writing 
tho  last  fifteen  years  of  his  life.  Ue  is  said  to  have  died 
(27  D.c.)  almost  pen  in  hand. 

Viirro  wu  not  surponvd  in  tho  compus  of  hU  writingi  )<y  uy 
ancient,  not  even  by  «njr  ouo  of  the  Utor  Greek  iihilo«.ph«rt,  to 
Fomo  of  Avbom  tradition  tJicribos  a  fabuloun  number  i>f  Krparmto 
worki.  In  a  puugs  qiiot«<l  by  Oelliin,  V«rr«  hiin>'  If.  when  onr 
Mventy  yeAn  of  af(e,  culimntou  tho  nunttxr  of  "Uioki"  ho  had 
written  at  490  ;  but  "  book  "  here  nieaua,  not  meti'ly  nuch  a  work 
EM  VM  not  Bubdividerl  intn  prrttnf'".  ^iit  ftl«f>  ft  p-Ttifn  of  a  rob- 
divi(le«i  work.     For  •  ■  .  .^I  »frfV 

anil  lire  all  counted  'lAde 

(,r  ..,.,..)  T  --ilalopui,  ...    * »- ..   '..-^ ■    ^J  oa 

1-1  1  form.      Kroru  thi»  and  from  other  eitant  niatsriala 

I,,  ;  rinwn  tiir  n'.itnl>^r  >f  the  di'tinrt  llt'Turr  wrka  at 

74  ai.J  U.c  III)  ■■■'     '•»« 

Vrani  of  the  ft  *"• 

enrilor.      Tho. , .      :      .  r       ^  '"'•' 

three  headu, — (1)  belloa  lotlrca,  [•!)  hutory  and  anlii|uili'-«,  (3) 
tr.)T:i.-il  tmti«r-i  nn  philoaophy,  law,  (jrammar,  mathrniatica, 
!■■  la. 

'  rlanea  no  douM  mainly  lielondxl  lo 

\\...    I  .  ,    .  tn' h«  ae<<Tna  to  hare  attempted  notbinr 

that  wan  very  elaborate,  an>l  little  nf  a  terioua  character.  H»» 
Koniua  tsndod  naturally  in  tho  dirvction  of  borlotqua  aod  aatire. 
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i»  >-!•«•  •      '-wM  himself  throagho.-.l.  both  in  matter  and 

I         .s  '  "nrv-r  of  Luciliui     H«  wrote  satires  m  iho 

'"T-  'h  1  h.  m.V  bo  0..0  of  tho«.  to  whom  Horace 

men  •.iinc.l  pooma  "f  ^^""'"'-     ''hii„«nhic.l  po«m  «>m.what 

^i **:;,n/t::^»L.  w^it  atu;r'r.,hor ^a^  with 


IrSre  i)<«»e«  themselves  without  severe  disappointment.     That 
oi  ine  paasagM  vu»"^  f,rtilitv   that  there  ai-o  in  them 

N.  do^bt  VairTcontoLcd  the  HeUenuing  i^^°^''°'''\;;}'[t 

STn.    "tfes    of  the    Uenippcin   Sa<ir«   are    very   d.ve^e 
g.ti^:;:rsona,  .ain.  ar^ehoson  ^^^^^^^^^ 

C„"?,v'r^Har  ptve^r-cllchword  in  Greek  or  Latin 

to  have  beTn  a  genuine  medley  or  "  lanx  suti.ra":  any  topic  might 
:'":o^ue"ed"ihieh  struck  \he  author^s  f^^^  ^  f  \t  daT  but 
There  arc  many  allusions  to  persons  and  events  "f  <•' f  f/'y- °" 
nolitieal  bitterness  seems  to  have  been  eommonly  avoided      Ihe 
Sho  .  ton'  0  the  writer  is  that  of  a  •'  laudator  temporis  ac^     who 
Tan  but  scoir  at  all  that  has  come  into  feshion  ,n  his  o«n  day. 
F^m  the^umerous  citations  in  later  -' -VfM?,rro"  wrUiiit 
ih,dfp<aii   Satires  were   the  most   popular  of    \"°  rDTr^i 
No   ve7y  unlike  the  ihnippcav.  Satire  werj-  the  LAn  io?-''""". 
or  Jtirical  and  practical  eSfpositions.  possibly  in  dialos;ue  form    of 
"mt  theme  mos?  commonly' taken  from  P'^'-oP^'y  °"  "^/'J'rl 
aide      A  few  fragments  in  this  style  have  come  down  to  us  ana  a 
number  of  titles"    These  are  twofold:  tli-it  »  to  say    a  pci.onal 
name  is  followed  by  ^ords  indicating  the  .ulyec  -matter,  as  Manji,. 
^./•'".r,   from  which  the  contents  in.y  easilv  ^"^t''^^!^"'.  °"^ 
Si«nZ  d.JIisloria,  most  likely  a  dialogue  in  whi  h  the  old  annal- 
tt  of  the   name   was  the   chief  sneaker,  an'l  <l'»coursed  of  the 
principle,  on  which  history  should  \>o  wnttcn  ^  A™""? '»'°^,^'4'  '^'f 
ind  more  popular  works  may  be  mentioned  twenty-t«o  books  o, 
Tati.^  (proWbly  never  .,«k'n).  some  f»""»>  «"  "S',     '  oli  i  a 
li,na\  »me  "  exhorutions"  (Suasw^s),  conceivably  of  a  political 
character   and  an  account  of  the  author  a  own  life. 

ThS«iond  section  of  Varro's  works,  those  on  history  and  anh- 
a Jtt«7or^  t^  the  present  day  the  basis  on  which  a  largo  ,Mr  of 
Tr  knowS^of  th?  earlier  Roman  I'SV^^' "f  Th'e'  e  w  Un^ 
Roman  constitutional  history,  ultimately  f""-  J  l-'^"  ^J^XZ 
were  jued  u  a  ouarry  by  the  compilers  and  dilettanti  oi  laiir 
ttme.,Tueh",  pdnyTpiuUrch.  GelliU  Festus,  Macrob.us,  and_  by 


and  hi.  reverent,  >"' ''"'""""~,'„  Jrettoat  work  of  this  class  wav 

were  designated  the  ;;"fj"^/"  ^  j^^  f,.iit  of  Varro's  later  years, 

as  far-reaching  as  that  of  the  uVatural  //"'"H/  of  J  'V^i,,  to„k  were 
heads  of  the  exposition  in  'l'\«='^""  P°^'^"i°^(2Uhe  places  in 
four  —a)  "who  the  men  arc  who  act  (?i:>  aijant),  {Z)  cne  P'J"»  ' 


Roman  republic  from  its  very  foundations.  ,V"™'  fc?***"' pre 

"m'arn^  nnlruitful  till  the  time  of  Varro's  inajtcr.  Lucius  *ius 
S,!;;  ^^ninus.     From  hU  age  to  the  J'-'/ "' Koinan  c.v,  iz«tio 
there  were  never  altogether  wanting  men  devoted  to  the  study  ot 


It  is  a  great  ?^;^'°"""?  "l"  ;;Ya3"™me'down  to  us.     Most  of  the 
secular  part  of  the  AnttquiMes  "^^  co  ue 

lieved  in  the  theory  of  Euhemerus  that  all  tb«  Deing  1  \^^^ 

the  Z)«  ■Cf,'"'''"  ■*     ■;?">,,-„  f  Arrm)   aii  explanation  of  the  origin 

^ra^^  =h1  lt:n?;wM  A^rLr^n  l\  along  with 
°"Th?''hir''d'clas"!.r'treatise3.   wHich  we  have  called  technicaJ 

f'frrtlr"A^"Mrmsen\'em^arks%?ecVus';:  of  Ihe  sentences 

Latin  words.     The  pimcipies  ue  ai  i  —Chrys  ppus, 

learned  from  the^  philosophers        tJieSo^  school    .^  JJ^?  . 


,  '^C°'°''Trstudy  of  language  as  it  existed  in 

modifications.     These  Varro  ^''^^'r^'''' ^""/Yrom \  ^  L       '"  "' 
r  :^;^'^^l"^a  =^  ^  i^"^^  Vlly  re- 
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5ar3e3  a«  examples  of  ilecliruttio.  A'arro  adopts  a  conii;roii;Uc  be- 
tween the  two  oj)po5ine  schools  of  gramirariaus,  those  who  held 
IhaV  nature  inteudoci  the  tUciittatioius  ol  all  words  of  the  same  class* 
10  proceed  uniformly  (vrhich  unirormity  was  called  analogUt,  and 
those  who  deemed  that  uaturo  aimed  at  irresjularily  anotntuia), 
Tl;e  matter  is  treated  with  considerable  coDiuslon.of  thought.  U'lt 
the  fwli  incidentally  ciied  concerning  old  Latin,  and  the  state- 
ments of  what  had  been  written  and  thou,'ht  about  language  by 
Varro's  predecessors,  are  ol  extreme  value  to  the  student  of  Latin. 
The  other  extant  prose  work,  the  De  JU  JIustica.  is  in  tbron  book^ 
each  of  which  is  in  the  form  of  a  dialogue,  tlio  circumstances  and  in 
the  main  the  interlocutors  being  dilTeront  for  each.  The  ilramatic 
introductions  and  a  few  of  the  intcrhidoa  are  bright  ami  interesting, 
and  tlie  Latin  style,  thougb  stil!  awkward  and  unpolished,  is  fai 
sjjwrior  to  that  of  the  J)i  Lingua  Laiina. 

A  cntiiple*.-:  collection  of  the  remains  ofVarro  n  still  a  oMldoratum.  The 
fragincnti  of  the  diffi-reiit  trcatites  liave  been  partially  collccto  1  In  mai.y 
«.*panito  pub'.icationsof  recent  Jatc.  The  ne«t  ed'tioui  of  the  IH  Z.in^"4  I,i:irui 
art!  those  by  C.  O.  Mullcr  and  by  L.  Spenstl  (re-editej  by  liis  son  In  16*5).  1  he 
mf>*t  recent  and  l>est  recension  of  the  JM  lit  tiuitioa  is  Uj-it  of  Koll  (l.e<p«Ic, 
16S4).  or  moflem  scholars  Ritschl  has  at-se-rctl  l«ert  of  Vr.rro.  Several  r«p«ra 
la  his  Opuseula  treat  o'  the  natojv  of  Varro'a  «orks  which  bare  not  con.* 
doiTo  to  us.  '.J.  &.  B.) 

VARRO,  PcBLiDS  Terestius,  -with  tho  cognomen 
Ataciscs,  a  Koman  poet  vrlipse  life  extended  from  82  to 
about  37  n.c.  The  name  Atacinus,  given  to  distingui-h 
him  from  the  more  famous  Varro  of  Reate,  is  drawn  from 
Atax,  the  name  of  a  small  district  or  river  in  Narbonensian 
Gaul,  near  to  which  lie  W3§  bom.  He  was  perhaps  the 
first  Roman  born  beyond  the  Alps  who  reached  to  cmincYice 
in  literature.  Ho  seems  to  have  taken  at  first  Ennius  and 
LuciliuB  as  his  models,  and  wrote  an  epic,  entitled  Bellum 
Sequanicum,  eulogizing  the  exploits  o'  Caesar  in  Gaul  and 
Britain,  and  also  Satires,  of  which  Horace  speaks  slight- 
ingly. Jerome  has  preserved  a  statement  that  Varro  began 
to  study  Greek  literature  with  great  avidity  in  his  thirtj,- 
f'fth  year.  The  last  ten  years  of  his  life  were  gi\cn  up  to 
the  imitation  of  Greek  i)oet3  of  the  Alexandrian  school. 
Quintilian  (indirectly  confirming  the  judgment  oi  Horace 
concerning  the  Satires)  says  that  Varro  made  his  name 
IS  an  interprcs  opcris  aliini — ''a  translator  of  other  men's 
works,"  for  such  is  the  force  of  the  word  interpret.  Even 
In  this  capacity  Quintilian  bestows  on  Lim  restricted 
praise  as  "  by  no  means  to  be  despised-"  But  Quintilian 
probably  much  undervalued  the  Roman  imitators  of  the 
Alexandrians,  Catullus  included.  From  other  evidence 
wo  may  conclude  that,  though  ho  had  not  suiEcienl  power 
to  excel  in  the  historical  epic  or  in  the  serious  work  of  the 
Roman  tatira.  Varro  yet  possessed  in  considerable  mcasaro 
the  lighter  gifts  which  wo  admire  in  Catullus.  His  chief 
poem  of  the  later  j>eriod  was  the  Argonautica,  modelled, 
•omcwhat  closely  it  would  seem,  on  the  cjiic  of  Apollonius 
Rhodius.  The  age  was  prolific  of  ef>ics,  both  historical 
ind  mythological,  and  that  of  Varro  seems  to  have  held  a 
high  rank  among  them.  Ovid  asks  what  ago  will  ever 
be  unacquainted  with  the  story  of  the  first  ship  as  told 
by  Varro.  In  ono  of  Ovid's  lists  of  Roman  jioets  Varro 
itands  between  Ennius  and  Lucretius,  while  in  another 
he  is  linked  with  Virgil.  Statius,  in  his  |iocm  on  tho 
birthday  of  Lucan,  gives  to  tho  epic  of  Varro  nn  equally 
li»tin;;iiiahod  pluce.  Later  ho  published  erotic  jioums, 
probnViIy  in  the  clcKiac  metre.  These  Propertius  scorns  to 
have  valued  hijjhiy,  for  in  a  well-known  pruusago  ho  ranks 
tho  l/cur.idia  ccb-tiratud  by  Vorro  along  with  tho  Lesbia 
of  CatulIiM,  ih"  Qiiintilia  of  Cnlvus,  the  Lycorisof  Galliu, 
»nd  hij  own  Cynthia.  Tho  i.thcr  litlta  which  have  boon 
(ircscrvcd  arc  llio  Catmn'/rii/i/iit,  or  Chorogritphia,  a  poem 
)n  pcography,  iinitnicd  from  tho  Greek  of  Alctandor,  nn 
KphcJtian,  d< -rril.'-d  by  Cji-cro  {All.,  ii.  22)  as  a  carelcM 
tnan  anri  m  go<-)d  poet  ;  and  tho  Spkemeris,  n  poem  on 
wcothor-RiKna,  in  hoxamrt"rs,  of  lor  Amtus.  Tlio  Vnrro 
•rhom  Quintilian  (i.  4,  4)  incntiona  in  company  with 
Lucrotios  tut  author  of  n  jioom  on  jdiilnaniihy  rnn  hardly 
t.iTo  boon  cither  Varro  of  Atnx  or  Vnrro  of  Rcato.  Tho 
^ogmenta  oi  Varro  Ataciniu  which  Tmain  about  fifty  linos 


in  all,  are  put  together  by  Rieso  at  tho  end  of  his  edition 
of  tl  e  tracjnicnts  of  the  greater  Varro's  Menippean  Satires  ; 
but  there  is  not  enough  ot  them  to  enable  us  to  form  a 
judgment  on  his  style. 

VA.SA,  GusTAVUs.     See  Gcstatts  I. 

VASARUELY.  See  HodmezO-Vasabitely  and  ^^AEos- 
Vas\bhkly. 

VASARI,  GiottGio  (1513-1574),  a  painter  and  architect, 
whose  main  distinction  rests  on  his  valuable  history  of 
Italian  art,*  was  born  at  Arezzo  in  1513.  At  a  very  early 
age  ho  became  a  pupil  of  Guglielmo  da  Marsiglia,  a  very 
skilful  painter  of  stained  glass.  At  tho  ago  of  sixteen  he 
went  to  I'iorence,  where  he  studied  under  Michelangelo 
and  Andrea  del  Sarto,  aided  by  tho  patronage  of  the 
ifedjci  princes.  fn  i529  he  visited  Rome  and  studied 
the  works  of  Raphael  and  others  of  his  scliool.  The 
paintings  of  Vasari  were  much  admired  by  tho  rapidly 
degenerating  taste  of  the  IGtb  century;  but  they  possess 
the  smallest  amount  o;  inei-it,  being  in  the  main  feeble 
parodies  of  the  powerful  works  of  ilichelangclo.  Vasari 
was  'argcly  employed  in  Florence,  Rome,  Naples,  Arezzo, 
and,  other  places.  Many  of  his  pictures  still  exist,  the 
most  important  being  the  wall  and  coiling  paintings  in 
the  great  hall  of  tho  Palazzo  V'ecchio  in  Florence,  and  his 
frescos  on  the  cupola  of  tho  cathedral,  which,  ho«ovci, 
were  not  completed  at  the  time  of  his  death.  As  an 
architect  ho  was  perhaps  more  successful :  tho  loggia  of 
tho  Uffizi  by  the  Arno,  and  tho  long  passage  connecting 
it  with  the  Pitti  Palace,  are  his  chief  works.  Unhappily 
ho  did  much  to  injure  tho  fine  mcdixval  churches  of  S. 
Maria  Novella  and  Santa  Croce,  from  bcth  of  which  he 
removed  the  original  "ood-screen  and  loft,  and  remodelled 
tho  retro-choir  in  the  degraded  taste  of  his  time.  Vasari 
enjoyed  a  very  high  repute  during  his  lifetime  and  amassed 
a  considerable  fortune.  Ho  built  himself  in  1547  a. fine 
hou.so  in  .\rez20,  ard  spent  much  labour  in  decorating  its 
walls  and  vaults  with  paintings.  Ho  was  elected  one  of 
tho  municipal  council  or  priori  of  his  native  town,  and 
finally  rose  to  the  supreme  office  of  goofaloniere.  Ho  died 
at  Florence  on  '27th  Juno  1574. 

Personally  Vasari  was  a  man  of  upright  cliaracter, -f rec 
from  vanity,  and  always  ready  to  appreciate  tho  works  of 
others :  in  spite  of  tho  narrow  and  meretricious  tasto  of 
his  time,  be  expresses  a  warm  admiration  of  tho  works  of 
such  men  as  Ciniabuo  and  Giotto,  which  is  very  remark- 
able. As  an  art  historian  of  his  country  ho  must  always 
occupy  tho  highest  rank.  His  great  work  was  first 
published  in  1550,  and  afterwards  i)artly  rowTitten  and 
enlarged  in  15G8,  bearing  the  title  Ddle  Vitii  de'  pin  Ec- 
cellenii  Piitori,  Sniltori,  ed  ArcAitettori,  It  was  dedicated 
to  Cosimo  do'  Medici,  and  was  printed  at  Florence  by  tho 
Giunti ;  it  is  »  small  quarto  illustratc<l  with  many  good 
woodcut  ]»orlniifs.  This  editio  princeps  of  tho  complete 
work  is  usually  bound  in  threo  volumes,  and  also  contains 
n  very  valuable  treatise  on  the  technical  methods  em- 
ployed in  all  branches  of  tho  arts,  cntith-U  l.e  I'tt  Arti 
del  D,.<^  ■  '    •     '  ■ '■ ■   '  '-•"■•■' 

The  I  Klorenco 

by  Mils: .  in  tha 

earlier  odiuon  tiy  Lo  ilonnirr.     Tlie  Lixtt  baa  K-. ..  '"to 

Fr^nrh,    Ofrnnn.  and    F.npfliih   (bT  Mrs  Foster.    I  '')• 

Ti.  '  ■   '     •'« 

tt 

ptJ, .  '      '  ■ 

IS  aruto  and  unbia.-i«eil. 

V.ASPO  T>A  GAMA,     Soo  0*ma,  Vaux)  da. 
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1  .;  hy  at  the  end  of  his 

r,.  »nd  hi'  fsmlly  In  his 

llira  <.f  lAi.-Jirj  \  .isaii  ai.  1  fraatosco  fcilMStL  lio  was  RUl«d  l« 
tbn  palnler  l.ii-'v  !^<cnorpIli. 

•  As  In  10 »l  other  kin.lrKl  subjects  the  tendency  of  moiUm  crtti- 
eiam  la  t«  undcruliiiuU  the  historical  acear«c7  of  Vaaui'a  kotk. 
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THE  term  Kt»-»'(ir  tyttrm  designates  nil  the  nrrange- 
jiM-nts  in  thtj  body  connected  with  tlie  circulation 
of  the  blood.  A  desciiption  of  the  anatomy  of  the  various 
organs  as  found  in  uiou  is  given  under  Anatomy  (vol.  i. 
p.  699  */.),  f.nd  an  account  of  various  inoditicntions  of  the 
circulatory  apj^mtus  under  the  headings  designating  the 
great  groups  of  the  animal  kingdom,  such  as  Mollusca, 
Ckcstacsa,  IciiTaYOLoov,  AuruiRiA,  Keptiles,  Birds; 
and  reference  may  be  made  to  the  articles  Notuition  and 
Kkspiratiox  for  details  as  to  the  formation,  physical  and 
ciiemical  ]>roperties,  and  functions  of  the  blood.  The 
preseLt  article  is  devoted  to  a  consideration  of  the  mochan- 
um  by  which  the  circulation  is  carried  on  in  the  Mammalia 
and  in  uian,  a  branch  of  physiology  which  has  been  more 
successfully  investigated  iLau  any  other  department  of  the 
science. 

HiSTor.iciL  Sketch. 

Oji-.v.  Galen,  following  Erasistrat'is  and  Aristotle,  clearly  dis- 

tinguished arteries  from  veins,  and  >\as  the  first  to  over- 
throw the  old  theory  of  Erasii^tralus  that  the  arteries  con- 
tainad  air.  According  to  him,  t'ae  vein  arose  from  the  liver 
■  in  two  great  trunks,  the  vena  porta  and  ivna  cava.  The 
first  was  formed  by  the  union  of  all  the  abdominal  veins, 
which  absorbed  the  chyle  prepared  in  the  stomach  and 
intestines,  and  carried  it  to  the  liver,  where  it  was  con- 
Terted  into  blood.  The  vena  cava  arose  in  the  liver, 
divided  into  two  branches,  one  ascending  through  the  dia- 
phragm to  the  heart,  furnishing  the  proper  veins  of  this 
organ ;  there  it  received  the  vena  a^i/ffos,  and  entered  the 
right  ventricle,  along  with  a  large  trunk  from  the  lungs, 
evidently  the  pulmonary  artery.  The  vena  azygoswas  the 
superior  vena  caia,  the  great  vein  which  carries  the  venous 
blood  from  the  head  and  upper  extremities  into  the  right 
auricle.  The  descending  branch  of  the  gi  eat  trunk  supposed 
to  originate  in  the  liver  was  the  in/eriot-  vena  cava,  below 
the  junction  of  the  hepatic  vein.  The  arteries  arose  from 
the  left  side  of  the  heart  by  two  trunks,  one  having  thin 
■walls,  the  pulmonary  veins,  the  other  having  thick  walls, 
the  aorta.  The  first  was  supposed  to  carry  blood  to  the 
lungs,  and  the  second  to  carry  blood  to  the  body.  The 
heart  consisted  of  two  ventricles,  communicating  by  pores 
in  the  septum ;  the  lungs  were  parenchymatoiis  organs 
comriiunicating  with  the  heart  by  the  pulmonary  veins. 
The  blood-making  organ,  the  liver,  separates  from  the  blood 
subtle  vapours,  the  natural  spints,  which,  carried  to  the 
.  heart,  mix  with  the  air  introduced  by  respiration,  and  thus 
form  the  i-ital  tpiriu ;  these,  in  turn  carried  to  the  brain, 
are  elaborated  into  animal  spirits,  which  are  distributed 
to  all  parts  of  the  body  by  the  nerves.'  Such  were  the 
views  of  Galen,  taught  until  early  in  the  IGth  century. 

Jacobus  Berengarius  of  Carpi  (ob.  1527)  investigated 
the  structure  of  the  valves  of  the  heart.     Andreas  Vcsale 

V(,  -TV-,  or  Vesalius  (1514-1564)  contributed  largely  to  anatomical 
knowledge,  especially  to  the  anatomy  of  the  circulatory 
organs.  He  determined  the  position  of  the  heart  in  the 
chest ;  he  studied  its  structure,  pointing  out  the  fibrous 
rings  at  the  bases  of  the  ventricles ;  he  showed  that  its 
■wall  consists  of  layers  of  fibres  connected  with  the  fibrous 
rings ;  ind  he  described  these  layers  as  being  of  three 
kinds, — straight  or  vertical,  oblique,  and  circular  or  tians- 
Tcrsc.  From  the  disposition  of  the  fibres  he  reasoned  as 
to  the  mechanism  of  the  contraction  and  relaxation  of  the 
bcart.     He  supposed  that  the  relaxation,  .oj  diastole,  was 

'  See  BnrggTMTe's  Hutoire  de  VAnatamie,  Paru,  1880,  in  whicl  he 
tcf>T«  <o  qwoy  of  the  older  authon,  aUo  to  tie  articles  GusM  and 
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accounted  for  princijially  by  the  longitlidinal  fibres  con- 
tracting so  as  to  draw  the  ajiex  towards  the  base,  and  thus 
cause  the  sides  to  bulge  out;  whilst  the  contraction,  or 
systole,  was  due  to  contraction  of  the  transverse  or  oblique 
fibres.  He  showed  that  the  pores  of  Galen,  in  the  septum 
between  the  ventricles,  did  not  exist,  .so  thaf  there  could 
be  no  communication  between  the  right  and  left  sides  of 
the  heart,  except  by  the  pulmonary  circulation.  He  also 
investigated  n\inutely  the  internal  structure  of  the  heart, 
describing  the  valves,  the  columnx  carnea;,  and  the  musculi 
papillares.  He  described  the  mechanism  of  the  valves 
with  much  accuracy.  Ho  had,  however,  no  conception 
either  of  a  systemic  or  of  a  pulmon.ary  circulation.  To 
him  the  heart  was  a  reservoir  from  which  the  blood  ebbed 
and  flowed,  and  there  were  two  kinds  of  blood,  arterial 
and  venous,  having  different  circulations  and  serving  dif- 
ferent purposes  in  the  body.  Vesalius  -^vas  not  only  a 
great  anatomist :  he  -was  a  great  teacher ;  and  his  pupi's 
carried  on  the  work  in  the  spirit  of  their  master.  Promi- 
nent among  them  was  Gabriel  Fallopius  (1523-1562),  who 
studied  the  anastomoses  of  the  bleod-vesscls,  without  the 
art  of  injection,  which  was  invented  by  Frederick  Ruysch 
(1638-1731)  more  than  a  century  later.  Another  pupil 
was  Columbus  (Matthieu  Reald  Columbo,  ob.  1559),  first  Colnni- 
a  prosector  in  the  anatomical  rooms  of  Vesalius  and  after-  ^"s. 
wards  his  successor  in  the  chair  of  anatomy  in  Padua ;  his 
name  has  been  mentioned  as  that  of  one  who  anticijiatod 
Harvey  in  the  discovery  of  the  circulation  of  the  blood. 
A  study  of  his  writings  clearly  shows  that  he  had  no  true 
knowledge  of  the  circulation,  but  only  a  glimpse  of  how 
the  blood  passed  from  the  right  to  the  loft  side  of  the  heart. 
In  his  work  there  is  evidently  a  sketch  of  the  pulmonary 
circulation,  although  it  is  clear  that  he  did  not  understand 
the  mechanism  of  the  valves,  as  Vesalius  did.  As  regards 
the  systemic  circulation,  there  is  the  notion  simply  of  an 
oscillation  of  the  blood  from  the  heart  to  the  body  and 
from  the  body  to  the  heart.  Further,  he  upholds  the  view 
of  Galen,  that  aU  the  veins  originate  in  the  liver  ;  and  he 
even  denies  the  muscular  structure  of  the  heart.-  In 
1553  Michael  Servetus  (1511-1553),  a  pupil  or  junior  Servctns. 
fellow-student  of  Vesalius,  in  his  Chrisliaiiismi  Restitutio, 
described  accurately  the  pidmonary  circulation.'  Servetus 
perceived  the  course  of  the  circulation  from  the  right  to 
the  left  side  of  the  heart  through  the  lungs,  and  ho  also 
recognized  that  the  change  from  venous  into  arterial  blood 
took  place  in  the  lungs  and  not  in  the  left  ventricle.  Not 
so  much  the  recognition  of  the  pulmonary  circulation,  as 
that  had  been  made  previously  by  Columbus,  but  the  dis- 
covery of  the  respiratory  changes  in  the  lungs  constitutes 
Servetus's  claim  to  be  a  jnoneer  in  physiological  science. 

Andrea  Cesalpino  (1519-1603),  a  great  natur.ilist  of  this  C'esol- 
period,  also  made  important  contributions  kiwards  the  dis-  P'""- 
covery  of  the  circulation,  and  in  Italy  he  is  regarded  as 
the  real   discoverer.*      Cesalinnus   knew  the  pulmonary 
circuktion.      Further,  he  was  the  first  to  use  the  term 

'  An  interesting  account  of  the  views  of  the  precureora  of  Harvey 
will  be  found  in  Willis's  edition  of  the  Worfcs  of  Harvey,  published  by 
the  Sydenham  Society.  Comp.  also  P.  FJourcns,  Histnrc  de  la  Di- 
couverte  di  la  Circulation  du  Sang  (Paris,  1851),  and  Prof.  R.  Owen 
Kxpti-imcnUd  Physioloijy,  its  Benefits  to  Mankind,  with  an  Address  on 
Unveilimj  the  Statue  of  IF.  Uaney,  at  Folkestotie,  Cl\  Augusi  1881. 

'  Tlie  passage  is  quoted  under  Anatomy,  vol,  i,  p.  810  n.  ;  comp. 
also  Harvey,     See  Willis,  Servetus  and  Calvin,  London,  1877, 

*  A  learned  and  critical  series  of  articles  by  Sampson  Gamgee  in  the 
Lancet,  in  1876,  gives  an  excellent  account  of  the  controversy  as  to 
whether  Cesalpinns  or  Harvey  was  the  true  discoverer  of  the  circula- 
tion ;  see  also  the  Uarveian  oration  for  1882  by  George  Johnston 
(Lnneet,  July  1882),-and  Prof,  G,  M.  Humphry,  Joun.  Anat.  and 
/">/.: ,  October  1S82. 
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"  circulation,"  and  he  went  far  to  demonstrate  the  systemic 
circulation.  He  experimentally  proved  that,  when  a  vein 
is  tied,  it  fills  below  and  not  above  the  ligature.  The 
following  passage  from  his  Qu-astiorus  iledicx  (lib.  v.,  cap. 
4,  fol.  125),  -quoted  by  Gamgee,  ■shows  his  views  : — 

"  The  lungs,  therefore,  drawing  the  warm  blood  from  the  right 
ventricle  of  the  heart  through  a  veia  like  an  artery,  and  returning 
it  by  anastomosis  to  the  venal  artery  (pulmonary  vein),  which 
tends  towards  the  left  ventricle  of  the  heart,  and  air,  being  in  the 
meantime  transmitted  through  the  channels  of  the  aspera  arteria 
(trachea  and  bronchial  tubes),  which  are  extended  near  the  venal 
artery,  yet  not  communicating  with  the  aperture  as  Galen  thought, 
tempers  with  a  touch  only.  This  circulation  of  the  blood  (huie 
aanguinia  eirculationi)  from  the  right  ventricle  of  the  heart 
through  the  lungs  into  the  left  ventricle  of  the  same  exactly  agrees 
with  what  appears  from  dissection.  For  there  are  two  receptacles 
ending  in  the  right  ventricle  and  two  in  the  left.  But  of  the  two 
only  one  intromit* ;  the  other  lots  out,  the  membranes  (valves) 
being  constituted  accordingly." 

Still  Cesalpinus  clung  to  the  old  idea  of  there  being  an 
efflux  and  xeflui  of  blood  to  and  from  the  heart,  and  he 
had  confused  notions  as  to  the  veins  conveying  nutritive 
matter,  -whilst  the  arteries  carried  the  vital  spirits  to  the 
tissues.  He  does  not  even  appear  to  have  thought  of  the 
heart  as  a  contractive  and  propulsive  organ,  and  attributed 
the  dilatation  to  "  an  effervescence  of  the  spirit,"  whilst 
the  contraction, — or,  as  ho  termed  it,  the  "collapse," — was 
due  to  the  appropriation  by  the  heart  of  nutritive  matter. 
Whilst  he  imagined  a  communication  between  the  termina- 
tion of  the  arteries  and  the  commencement  of  the  veins, 
he  does  not  appear  to  have  thought  of  a  direct  flow  of 
blood  from  the  one  to  the  other.  Thus  he  cannot  be  re- 
garded as  the  true  discoverer  of  the  circulation  of  the 
discos,  blood.  More  recently  Ercolani  has  put  forward  claims  on 
err  o'  behalf  of  Carlo  Ruini  as  being  the  true  discoverer.  Kuini 
^f""'^'  published  the  first  edition  of  his  anatomical  writings  in 
blooi  1598,  the  year  William  Harvey  entered  at  Padua  as  a 
medical  student.  This  claim  has  been  carefully  investi- 
gated by  Gamgee,  who  has  come  to  the  conclusion  that  it 
lannot  be  maintained.- 

Tho  anatomy  of  the  heart  was  examined,  described,  and 
figured  by  Bartolomeo  Eustacheo  (c.  1500-1574)  and  by 
Julius  Csesar  Aranzi  or  Arantius  (c.  1530-1589),  whose 
name  is  associated  with  the  fibro-cartilaginous  thickenings 
on  the  free  edge  of  the  semilunar  valves  {corpora  ArarUii). 
Hieronymus  Fabricius  of  Acquapendcnte  (1537-1619),  the 
immediate  predecessor  and  teacher  of  Harvey,  made  the 
important  step  of  describing  the  valves  in  the  veins;  but 
he  thought  they  had  a  subsidiary  office  in  connexion  with 
the  collateral  circulation,  supjOTsing  that  they  diverted  the 
blood  into  branches  near  the  valves ;  thus  ho  missed  seeing 
the  importance  of  the  anatomical  and  experimental  facts 
gathered  by  himself.  At  the  time  when  Harvey  arose  the 
general  notions  as  to  the  circulation  may  lie  briefly  summed 
up  as  follows :  the  blood  ebbed  and  flowed  to  and  from 
the  heart  in  the  arteries  and  veins ;  from  the  right  side  at 
least  a  jwrtion  of  it  pns-scd  to  the  left  side  through  the 
vcwels  in  the  lungs,  where  it  was  mixed  with  air  ;  and, 
lastly,  there  were  two  kinds  of  blood, — the  venous,  formed 
Originally  in  the  liver,  and  thence  paiuing  to  the  heart, 
from  which  it  went  out  to  the  periphery  by  the  veins  ami 
returned  t.y  those  to  the  heart,  and  the  arterial, — contain- 
ing "B|.lrits"  produced  by  the  mixing  of  the  blood  and  the 
air  in  the  lungs — sent  out  from  the  heart  to  the  body  and 
returning  to  the  heart  by  the  same  vessels.  The  pulmonary 
circulation  was  undcrst«o<l  so  far,  but  its  relation  to  the 
'systemic  circulation  was  unknown.  The  action  of  the 
heart,  also,  a.i  a  pn.puUive  nrfan  was  not  recognized.  It 
Bsrrc*  was  not  until  \C,'2A  that  Ilarviy  announced  his  views  to 
the  world  by  publishing  his  treatise  De  Motv  Cordit  ct 
.'  in^ui'ni*  (see  vol.  »i.  pp.  .lO.T  ."iOI).  His  conclusions  ore 
ajven  in  the  foil  •■  ■■  '  'rated  passage  i 


-T~5, 


an>(«^, 
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"  And  now  I  may  be  allowed  to  give  in  brief  my  view  of  the  circu- 
lation of  the  blood,  and  to  propose  it  for  general  adoption.  Since 
all  things,  both  argument  and  ocular  demonstration,  show  that  the 
blood  passes  through  the  lungs  and  heart  by  the  auricles  and 
ventricles,  and  is  sent  for  distribution  to  all  parts  of  the  body, 
where  it  makes  its  way  into  the  veins  and  pores  of  the  flesh,  and 
then  flows  by  the  veins  from  the  circumference  on  every  side  to 
the  centre,  from  lesser  to  the  greater  veins,  and  is  by  them  5nally 
discharged  into  the  vena  ca^-a  and  right  auricle  of  the  heart,  anii 
this  in  such  a  quantity,  or  in  Such  a  flux  and  reflux,  thither  by 
the  arteries,-  hither  by  the  veins,  as  cannot  possibly  be  supplied  by 
tlie  ingestor,  and  is  much  greater  than  can  be  required  for  rsera 
purposes  of  nutiition,  it  is  absolutely  necessary  to  concladc  that 
the  nlood  in  the  animal  body  is  impelled  in  a  circle^  and  is  in  a 
state  of  ceaseless  motion,  that  this  is  the  act  or  function  which  the 
heart  performs  by  means  of  its  pulse,  and  that  it  is  the  sole  and 
only  end  of  the  motion  and  contraction  of  the  heart"  'bk.  x.  ch. 
xiv.  p.  6S). 

Opposed  by  Caspar  Hofmann  of  Nuremberg,  Veslingius 
of  Padua,  and  J.  Riolanus  the  younger,  this  new  theory 
was  supported  by  Roger  Drake,-  a  young  Englishman,  who 
chose  it  for  the  subject  of  a  graduation  thesis  at  Leyden 
in  1637,  by  Rolfink  of  Jena,  and  especially  by  Descartes, 
and  quickly  gained  the  ascendant ;  and  its  auiiior  had  the 
satisfaction  of  seeing  it  confirmed  by  the  discovery  of  the 
capillary  circulation,  and  universally  adopted.      The  cir-  Capil- 
culation  in  the  capillaries  between   the  arteries  and  the  ^^V 
veins  was  discovered  by  Marcellus  Malpighi  (1628-1694)  J.'^^'* 
of  Bologna  in  1661.'    He  sav,-  it  first  in  the  lungs  and  the- 
mesentery  of  a  frog,_  and  the  discovery  was  announced  in 
the  second  of   two  letters,  Epistola  de   Pu!monibti3,   ad- 
dressed to  Borelli,  and  dated  1661.^     Malpighi  actually 
showed  the  capillary  circulation  to  the  astonished  eyes  of 
Harvey.    Anthony  van  Leeuwenhoek  (1632-1723)  in  1673 
repeated  Malpighi's  observations,  and  studied  the  capillary 
circulation  ia  a  bat's  wing,  the  tail  of  a  tadpole,  and  the 
tail  of  a  fish.     William  Molyneux  studied  the  circulatlou 
in  the  lungs  of  a  water  newt  in  16S3.' 

The  idea  that  the  same  blood  was  propelled  through  the  Tr.-.nsler 
body  in  a  circuit  suggested  that  life  might  be  sustained  by  "'  '''O"* 
renewing  the  blood  in  the  event  of  some  of  it  being  lost. 
About  1660  Lower,  a  London  physician  (died  1691),  suc- 
ceeded in  transferring  the  blood  of  one  animal  directly 
from  its  blood-vessels  into  those  of  another  animal.  This 
was  first  done  by  passing  a  "  quill "  or  a  "  small  crooked 
pipe  of  silver  or  brass  "  from  the  carotid  artery  of  one  dog 
to  the  jugular  vein  of  another.*  This  experiment  was 
repeated  and  modified  by  Sir  Edmund  King,  Coxe,  Gayant, 
and  Denys  with  such  success  as  to  warrant  the  operation 
being  performed  on  man,  and  accordingly  it  was  carried 
out  by  Lower  and  King  on  23d  Xovembcr  1667,  when 
blood  from  the  arteries  of  a  sheep  was  directly  introduced 
into  the  veins  of  a  man.'  It  would  appear  that  the 
operation  had  previously  been  performed  with  success  in 
Paris. 

The  doctrine  of  the  circulation  being  accepted,  physiolo-  Force  et 
gists  next  directed  their  attention  to  the  force  of  the  hcai  ■ 
the  pressure  of  the  blood  in  the  vessels,  its  velocity,  ai.  ■ 
the  |>hcnomena  of  the  pulse  wave.     .Giovanni  Alphonso 
llorelli  (1608-1679)  investigated  the  circulation  during  the  Borelli. 
lifetime  of  Harvey.      Ho, early  conceived  the  design  of 
applying   mathematical  principles  to  the  explanation  of 
animal  functions ;  and,  although  ho  fell  into  many  errors, 
ho  must  bo  regarded  as  the  founder  of  animal  mechanics. 
In  his  De  ytolH  Animalium  (1680-85)  ho  stated  his  theory 
of  the  circulation  in  eighty  proposition^  and  in  prop.  Ixxiii., 
founding  on  a  supposed  relation  between  the  bulk  and  ih« 
strength   of   muscular    fi'.re  os    found    in   the   ventridos, 
erroneously  concluded    that   llio   force  of  tho  heart  wai 
cfjual  to  tho  prensuro  of  a  weight  of  180,000  Iti.     Ho  b1»c 

•  Sm  hU  0pm  Omnia,  vol  I.  p.  SM. 

'  Uowthorp,  Atridjtmtnt  nf  Trmiu.  /tty.  Soe..  6th  "d.,  ToL  111  p.  SSO 

•  jki.!.,  ^  231.  •  iM.<  ^  M* 
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recognized  and  figured  the  spiral  arrangement  of  fibres  in 
ihe  ventricles.     Tiie  question  was  further  investigated  by 

XtOi.  Janies  Kcill,  a  Scottish  physician  (1073-1719),  who  in  his 
Afcount  0/  AHimiU  Secrttion,  tht  Qtiantily  of  JjIomI  in  the 
Human  Body,  and  Muscular  Motion  (170S)  attempted  to 
estimate  the  velocity  of  blood  in  the  aorta,  and  gave  it 
at  53  feet  per  minnte.  Then,  allowing  for  the  resistance 
of  the  vessels,  lio  showed  that  the  velocity  diminishes  to- 
wards the  smaller  vessels,  and  arrived  at  the  amazing  con- 
clusion that  in  the  smallest  vessels  it  travels  at  the  rate  of 
J  inch  in  27S  days, — a  good  example  of  the  extravagant 
errors  made  by  the  mathematical  physiologists  of  the 
(icriiJ.  Keill  further  described  the  hydraulic  phenomena 
of  the  circulation  ii.  pa|iers  communicated  to  the  Royal 
Society  and  collected  in  his  Essays  ot^  Seitral  Parts  of  ihi 
Animal  (£conomi/  (1717).  In  these  cssaj-s,  by  estimating 
the  quantity  of  blood  thrown  out  of  the  heart  by  each 
contraction,  and  the  diameter  of  the  aortic  orifice,  he  cal- 
rulate<d  the  velocity  of  the  blood.  He  stated  (pp.  8-t,  87) 
that  the  blood  sent  into  the  aorta  with  each  contraction 
would  form  a  cylinder  8  inches  (2  ounces)  in  length  and 
bo  driven  along,  with  a  velocity  of  156  feet  per  minute. 
Estimating  then  the  resistances  to  be  overcome  in  the 
vessels,  he  found  the  force  of  the  heart  to  bo  "  little  above 
16  ounces," — a  remarkable  difference  from  the  computation 
of  Borelli.  Keills  method  was  ingenious,  and  is  of  his- 
torical interest  as  being  the  first  attempt  to  obtain  quan- 
titative results  ;  but  it  failed  to  obtain  true  results,  because 
the  data  on  which  he  based  his  calculations  were  inaccurate. 
These  calculations  attracted  the  attention  not  only  of  the 
anatomico-physiologists,  such  as  Haller,  but  also  of  some 
of  the  physicists  of  the  time,  notably  of  Jurin  and  D. 
Bernoulli.  Jurin  (died  1750)  gave  the  forco  of  the  left 
ventricle  at  9  lb  1  oz.  and  that  of  the  right  ventricle  at  G  Dj 
3  or.  He  also  stated  with  remarkable  clearness,  considering 
that  he  reasoned  on  the  subject  as  a  physicist,  without 
depending  on  experimental  data  gathered  by  himself,  the 
influence  on  the  p;dse  induced  by  variations  in  the  power 
of  the  heart  or  in  the  resistance  to  be  overcome.'  The 
experimental  investigation  of  tho  problem  was  supplied 

Hiie^  by  Stephen  Hales  (1G77-1761),  rector  of  Teddington  in 
Middlesex,  who  in  1708  devised  the  method  of  estimating 
the  force  of  the  heart  "by  inserting  a  tube  into  a  large 
trtery  and  observing  the  height  to  which  tho  blood  was 
impelled  into  it.  Hales  is  the  true  founder  of  the  modern 
tiperimental  method  in  physiology.  He  observed  in  a 
horse  that  the  blood  rose  in  the  vertical  tube,  which  ho 
had  connected  with  the  crural  artery,  to  the  height  of  8 
feet  3  inches  perpendicukr  above  the  level  of  the  left 
ventricle  of  the  heart.  But  it  did  not  attain  its  full 
height  at  once  :  it  rashed  up  about  half  way  in  an  instant, 
and  afterwards  gradually  at  each  pulse  1 2,  8,  6,  4,  2,  and 
sometimes  1  inch.  AVTien  it  was  at  its  full  height,  it  would 
rise  and  fall  at  and  after  each  pulse  2,  3,  or  4  inches ;  and 
sometimes  it  would  fall  12  or  14  inches,  and  have  there 
for  a  time  the  same  vibrations  up  and  down  at  and  after 
each  pulse  as  it  had  when  it  was  at  its  full  height,  to 
which  it  would  rise  again  after  forty  or  fifty  pulses.'-  He 
then  estimated  the  cajiacity  of  the  left  ventricle  by  a  method 
of  employing  waxen  casts,  and,  after  many  such  experi- 
ments and  measurements  in  the  horse,  ox,  sheep,  fallow 
deer,  and  dog,  he  calculated  that  the  force  of  the  left 
ventricle  in  man  is  about  equal  to  that  of  a  column  of 
blood  7  J  feet  high,  weighing  51  i  B),  or,  in  other  words, 
that  the  pressure  the  left  ventricle  has  to  overcome  is 

'  JoiMX,  Abridyemmt  0/ Phil.  Tram.,  3d  ed.  1749,  vol.  v.  p.  223. 
See  aUo  for  &d  account  of  the  cntici-ims  of  D.  Bernoulli  the  elder  and 
clheim,  nailer'*  Slmenta  Phyiiolvjix,  vol.  i.  p.  44S. 

'  H«le«,  Statical  Eimyi,  cmtaininj  Utrmustatics,  4c.,  1733,  vol.  ii. 
f   1- 


equal  to  tho  pressure  of  that  weight.  When  we  contrast 
the  enormous  estimate  of  Borelli  (180,000  lb)  with  the 
underestimate  of  Keill  (16  oz.),  and  when  we  know  thai 
the  estimate  of  Hales,  as  corroborated  by  recent  investiga- 
tions by  means  of  elaborate  scientific  appliances,  is  very 
near  tho  truth,  wo  recognize  the  far  higher  service  rendered 
to  science  by  careful  and  judicious  experiment  than  by 
speculations,  however  ingenious.  With  iho  exception  of 
some  calculations  by  Dan  Bernoulli  in  1/48,  there  was  no 
great  contribution  to  ha;madynftmic3  till  1808,  when  two 
remarkable  paiwrs  appeared  from  Thomas  Young  (1773- Tlion-a^ 
1829).  In  the  first,  entitled  "Hydraulic  Investigations,"'  ^ ''"*'S- 
which  appeared  in  the  P/dl.  Tratis.,  he  investigated  the 
friction  and  discharge  of  fluids  running  in  pipes  and  the 
velocity  of  rivers,, the  resistance  occasioned  by  flexures  in 
pipes  and  rivers,  the  propagation  of  an  impulse  through 
an  elastic  tube,  and  some  of  the  phenomena  of  jnil.sations. 
This  paper  was  preparatory  to  tho  second,  "On  the  Func- 
tions of  the  Heart  and  Arteries," — theCroonian  lecture  for 
1808 — in  which  he  showed  more  clearly  than  had  hitherto 
been  done  (1)  that  the  blood-pressure  gradually  diminishes 
from  the  heart  to  tho  periphery ;  (2)  that  the  velocity  of 
the  blood  becomes  less  as  it  passes  from  the  greater  to  tho 
smaller  vessels ;  (3)  that  the  resistance  is  chiefly  in  the 
smaller  vessels,  and  that  the  elasticity  of  the  coats  of  the 
great  arteries  comes  into  play  in  overcoming  this  resistance 
in  tho  interval  between  systoles ;  and  (4)  that  the  con- 
tractile coats  do  not  act  as  propulsive  agents,  but  assist  in 
regulating  the  distribution  of  blood.'* 

The  next  epoch  of  physiological  investigation  is  charac-  v-,e  of 
terized  by  tho  introduction  of  instruments  for  accurate  '"''''_''■ 
measurement,  and  the  grajihic  method  of  registering  pheno-  "'^"  *' 
mena,  now  so  largely  used  in  science.''  In  1825  appeared 
E.  and  W.  Weber's  WelkuMire',  and  in  1838  E.' Weber's  Ad 
Koiat.  Anatom.  et  Physiolog.,  i.,  both  of  which  'contain  an 
exposition  of  E.  H.  Weber's  schema  of  the  circulation,  a 
scheme  which  presents  a  true  and  consistent  theory.  In 
1826  Poiseuille  invented  the  hxmadynamometer.^  This 
was  adapted  with  a  markerj  to  a  recording  cylinder  by 
Ludwig  in  1847,  so  as  to  form  the  instrument  named  by 
Volkmann  the  kymograph.  Yolkmann  devised  the  ha^ma- 
dromometer  for  measuring  the  velocity  of  the  blood  in 
1850;  for  the  same  purjiose  Vierordt  constructed  the 
ha^matachometer  in  1858 ;  Chauveau  and  Lortet  first  used 
their  ha;madromograph  in  ISGO ;  and  lastly,  Ludwig  and 
Dogiel  obtained  tho  best  results  as  regards  velocity  by  tho 
"stream-clock"  in  1867.  As  regards  the, pulse,  the  first 
sphygmograph  was  constructed  by  Vierordt  in  1856  ;  and 
llarey's  form,  of  wlueh  there  are  now  many  modifications, 
appeared  in  1860.  In  1861  Chauveau  and  Jlarey  ob- 
tained tracings  of  tho  variations  of  pressure  in  the  heart 
cavities  (see  p.  99  below)  by  an  experiment  which  is  of  great 
historical  importance.  During  the  past  twenty-five  years 
vast  accumulations  of  facts  .have  been  made  through  the 
instruments  of  precision  above  alluded  to,  so  that  the  con- 
ditions of  the  circulation,  as  a  problem  in  hydrodynamics, 
have  been  thoroughly  investigated.  Since  184.'i,  when 
the  brothers  Weber  discovered  the  inhibitory  action  of  tho 
vagus,  and  1858,  when  Claudo  Bernard  formulated  his 
researches  showing  tho  existence  of  a  vaso-motor  system 
of  nerves,  much  knowledge  has  been  acquired  as  to  the 
relations  of  the  nervous  to  the  circulatory  system.  Tho 
Wcbers,  John  Reid,  Claudo  Bernard,  and  Carl  Ludwig 
may  be  regarded  as  masters  in  physiology  equal  in  stand- 
ing to  those  whose  researches  have  been  more  especially 
alludad  to  in  this  historical  sketch.  Tho  Webers  took 
the  first  step   towards  recognizing  the  great  principle  of 

*  See  Miscellaneous  Works,  ed.  Peacock.  2  vols.,  London.  ISS."). 

*  See  Marey,  La  MHhodc  Graph,  dans  tcs  Sc,  Exper.,  Paris,  1S78. 
"  Mageudic's  Journal,  vol.  viii.  p.  272, 
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inhibitory  action ;  John  Reid  showed  how  to  invcitigate 
the  functions  of  nen-es  by  his  classical  researcli  on  the 
eighth  p.'ir  of  cranial  nerves;  Claude  Bernard  developed 
the  fundamental  conception  of  vaso-motor  nerves ;  and 
Ludttig  showed  how  this  conception,  whilst  it  certainly 
made  the  hydraulic  problems  of  the  circulation  infinitely 
more  complicated  than  they  were  even  to  the  scientific 
imagination  cf  Thomas  Young,  accounted  for  some  of  the 
phenomena  and  indicated  at  all  events  the  solidarity  of 
the  arrangements  in  the  living  being.  .Further,  Ludwig 
and  his  pupils  used  the  evidence  supplied  by  some  of  the 
1-henomena  of  the  circulation  to  eijjlain  even  more  ob- 
scure phenomena  of  the  nervous  system,  and  they  taught 
pharmacologists  how  to  study  in  a  scientific  manner  the 
physiological  action  of  drugs. 

PhTSIOLOGT,   kC,   OF  CiRCriATIOS. 
Vcss.^         The  blood  is  contained  during  life  in  a  continuous  systom  of  more 
«na  ~^     ot  less  elastic  and  contractile  vessels.     These  are  (1)  the  arteries, 
oarse  ft  l>i minating in  (2)  the  capillaries,  from  wlijch originate  (3)  the «»>i», 
eircnla-     »hilst  a  special  contractile  organ,  (4)  tho 
tuiKi.         heart,  is  placed  at  the  commencement  of 
the  arteries  and  the  termination  of  the 
veins  (see  fig.  1).     The  heart  may  be  re- 
garded 8*  a  douole  organ,  each  half  con- 
sisting of  an  auricle  and  a  ventricle,  the 
right   half  containing  bloo<i  which   has 
been  returned  from  the  IkjJv  to  be  sent 
to  the  lungs,  and  tlie  left  half  containing 
blood  which  has  been  returned  from  tho 
lungs  to  be  distributed  to  the  l>o.ly.  There 
are  thus,  in  a  sense,  two  circuLitions, — the 
one  pulmonarj',  from   the   right  side  of 
the  heart,  by  the  pulmonary  arteiy  to  the 
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lung^  through  the  capillaries  of  the  lung?, 
and  back  to  the  left  side  of  the  heart  by 
the  p»lmonar\-  veins,  and  the  other  sys- 
temic, from  tiie  left  side  of  the  heart,  by  , 
the  aorta,  and  tho  arteries  which  ramify 
from  it,  to  the  capillaries  throughout  the 
tissues,  and  from  thence  by  tho  veins  to 
the  right  side  of  tho  heart.  Thus  the 
coiinie  of  the  circnlition  may  be  traced 
(1)  from  right  auricle  to  right  ventricle, 
through  the  right  auriculo. ventricular  Fio.  1.— Gcncml  coune  of 
orenir"  c^irdcf  t-r  !>>«  tri-upid  valve  ;  clrcuUtlon  and  wjme  of 
Ti     ,     ^    *^    .  .       '    .  principal  TMsrlt.    U',  ncht 


vcDtriclo ;  H,  Irft  Tcntrlclc  . 
A,  A.  A,  aorta;  Jt,  part  of 
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arti-r 


,  piiliufntrr 


(VI 

«rt': 

to  tl.-    , .,     - , 

the  left  auricle;  (3j  from  left  aunclo  to 

left  ventricle,  through  the  l»ft  mirii-nln- 

vcntricularopeni;  ...-., 

Tilvf  ;  !1)  from  ■ 

the  grvjlir  arten    .  .        ■■  -  f 

teries,  and  the  artcrioica  iuUj  the  capil-     nc*  ■  1 

larirs  nf  the  tiMn'-i  ami  orennn  :  and  (5)     »>"'-  ' 

fro  til  , 

lar^'  r 

to   c   :  , 

ven«  caTir,   whicli  o|»cn    into  the   li^it'- 

anri**l<*.  th«  point  fmm  which  we  atarti-d. 

Ken  '•'        •    ' 

Are  :i 
to  1.. 

then  Ik  a  curiiiitiou  uf  pvnnAnuul  Ivimiuii,  wltich  wuuM  Ui  ^aritU 

if  pr^Miim  were  applied  to  any  port  of  the  system.     Such  a  vnria- 

'  '         I'lco  a  movement  of  tho  fluid  in  the 

id,  hA  tho  fliiitl  cannot  encapr,  thcro 

,  would  bo  carried  in  tho  Mnio  dirci- 

tiuii  I'  nt»  of  valves.     In  tho  living  Wly 

the  '  •   fiirco  Mood  into  the  arterial  «y»l''m 
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Tie  ^rlion  of  the  Eeart. 

The  form,  position,  and  general  arrrngcments  of  the  heart  are  Phy«i«^ 
described  under  Anatomy  (vol.  i.  pn  S99-90S),  and  it  is  only  neces-  logical 
sarj-  here  to  allude  to  certain  points  of  physiological  importance.       anatomr. 

The  substance  of  the  heart  is  composed  of  a  special  varietv  of  MuTJTtnr 
muscular  tissue,  along  with  connective  tissue,  blood-vessels,  lym-  stinc 
phatics,  nervis,  and  ganglia.  The  muscular  fibres  are  of  an  turck 
irregularly  cubical  form,  famtly  striated  transversely,  fr»m  -^  to 
^}-,  inch  in  length  by  y^  to  y^  inch  in  breadth,  destitute  of 
sarcolemma,  frequently  having  bands  at  the  broad  ends  by  which 
they  anastomose,  and  showing  an  oval  nucleus.  A  large  mass  of 
fibrous  tissue  and  fibro-Cirtilage  (which  in  some  animab,  as  the  ox, 
is  bony)  is  found  at  the  b.ise  of  the  heart,  in  the  angle  between  the 
aortic  and  two  atiriculo- ventricular  ojienings  ;  from  it  processes  pass 
in  ^-arious  directions,  and  form  the  bases  of  the  fibrous  or  tendinous 
rings  of  the  auriculo-ventricular  and  arterial  ojienings,  and  to  thesa 
many  if  not  all  of  the  bands  of  muscular  fibre  are  at'ached.  These 
bands  are  arranged  in  layers.  According  to  Pcttigrcw  (1SG<),  there 
are  seven  layers  of  fibres  forming  the  wall  of  each  ventricle, — three 
extcnial,  one  central,  and  three  internal, — and  they  are  so  arranged 
that  the  first  or  outer  external  layer  is  continuous  » ith  the  seventh 
or  inner  internal  laver,  tho  second  with  the  sixth,  and  the  tliml 
with  the  fifth.  Ludwig  (ISJO) 
gives  a  simpler  arrangement, — 
(1)  an  outer  longitudinal  layer 
extending  from  the  base,  where 
the  fibres  are  attached  to  the 
tendinous  structures  around  the 
orifices,  and  passing  obliquely 
towards  the  a])ex  to  enter  by  a 
twist  into  the  interior  if  tho 
ventricle ;  (2)  an  inne.  longi- 
tudinal layer  composed  of  tho 
same  fibres  of  the  outer  layer, — 
some  of  these  becoming  continn-  p,g  __^  ,.....„„.... 
ous  with  the  papillary  muscles  ult^ n VaiMUarymuicic.  C  I^udwlj: 
(fig.  2)  and  others  forming  an  ir-  o,  Bbre;  r.  papdiary  muKle. 
regular  stratum  of  fibres,.which  F.o.|^-I>i^».ho.Mjj,,br..^>«^ 

tenmnate  m  the  fibrous  nngs  at 

the  base  of  the  ventricle  (fig.  S) ;  and  (S)  an  intermc<liafc  or  trans- 
verse layer,  the  thickest  of  tho  three,  formed  of  fibres  passing  with 
less  and  less   obliquity 
until  they  are  transverse. 
These  arrangements  arc 
shown  in  figs.  4  and  5, 
and  they  account  for  tho  | 
following     physiological  I 
phenomena.        (1)    The  \ 
auricles    contract    inde 
pendently  of  the    vm- 
tricles.     So  long  as  the 
rhythmic    movement  ia 
normal,     the     auricular 
contractions    are    equal  Fio  4.— ^ 
in  number  to  the  ventri-     ai^it' 

cnUr  ;  but,  as  the  heart  "^^^^^  ^,j_  (;■„■,„..,.,(-,: 
dies,  there  may  be  eeveral 
beata  of  the  auricle  for  one  of  tlio  ventricle,  and  at  last  only  tJK 
auricles  contract  Tho  auricular  portion  of  tho  right  auricle  is  the 
last  to  cease  beating  ;  hence  it  is  tcnnol  the  uliimum  morieiu. 
Sometimes  also  contractions  of  the  vena  cava  and  pulmonary  veins 
may  bo  noticed  after  tho  heart  l>eat3  have  cease<l.  (2)  The  con- 
trr.ctinn  nCtlic  circular  fibres  around  the  '>rifi'-i..of  the  vein^  empties 
•  10  the  auriclu  ;  and  no  •  '  1<» 

•■  action  during  the  cou* 

„v  .,,,,.,.•,  ..fMooil,  and  i ,  ;l'» 

orifices.     (»)  Ibe  double  arrangement 
*  produce*,  when  th"  tibrra  mntnct,  « 
uial^i  111  diiiiijiut.ju  1.1  lUc  auricular  cavity.     1  ^    ■"  '  ve- 

ment  of  the  fibres  in  tho  ventricular  w»ll«  •  ''i 

great  force,  as  if  it  were  propelled  ly  wringing;       :  ,.  '  dl» 

of  the  cavilv. 

Tho  valves  of  the  heart  are  «i<  f"llow«  '•«<  A)i*Tovv,  roL  t  p.  V^>ar->/ 
900,  lig.  80).  '  •"    ••'"•l.art 

oiKning,  and  '"' 

.^,   lomiing  an  aiiiiuUr  ni6iiiiir.4iie  sur- 
iinf*.  and  thrv  are  kept  in  (Ki«ition  by 

•    "'   •     •'     ---....'-.  .^^f, 

luring  the  8aini>  mnictore  as  thn«.  of  llm  li»iifcpil  >»•>>■  Th« 
nun.  iiln.rrntriciitir  v«lv"«  mutain  ulriatrd  niuacular  librev  radiating 
from  the  auri' I'  .      ^  -  i,iy 

shorten  tl.o  Vi  "I? 

for  the  pauagc  . :  1  '  ■" 

of  Ohr«,  found  near  tii«  I'aao  of  Ui*  aejJiuebU,  baa  a  4i.Li;i..Ut.li*» 
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•  •  .  tv.  ku«  rf  the  T»lvM  (PaUdino).     Some  of 
-  uUr  network 


,,  .  nltt  ThcWsii 

,r,.^,. :A'm    thf    Bill  ■ 

«»nc«  of  lh«  ^-f"'  "'">  ■ 
rcht  iuriclo)  and  in  the  I 
UchUn    T»lve    (»   crcsce: 
fold  of  mcinbrane  in  fwn: 
the  opening  of    '!>•  ^i"f>„, 
Ttu  c»T»)   ^LandoL-iV      ilic 
aortic  and  pulmonary  open- 
ing. ai«  pi^riod  by  the  "g- 
nioid    or    f.milui,>r    \-alves, 
e*;h  ofwhKl;  >nM-.t3  of  three 
KDiuirvulir   tl,.)«.   lach  flap 
Uing  attaolvcd  Lv  its  convex 
border  to  the  vtiU  of  tlio  ar- 
ttry,  whilst   iui    fr«!   border 
projects  into  the  intenor  of 
theTes«l.  The  scgmenU  con- 
sist of  fibrous  tissue  covered 
\rith   endocanlium.      At   the 
middle  of  the  free  border  there 
•s  a  lihro-cartilaginoiis  thick- 
ening called  the  mJulus  or 
tortus  Arantil       From   this 
t    I  '.,  ......  .^rous  tendinous 

;  to  the  attached 

vil%-e,  but  along 
the  niirg;u  of  the  valve  the 
membrane  is  thin  and  desU- 
(ute  of  Buch  fibres.  These 
tuin  parts  are  called  the  Ju- 
»«.'».      Opposite  each  semi 


_  T  partiil  disiCcUoa  of  flbres 

'to  iiiterior  wiUct  venlricto  in  l  S;'";P.s 


.0.  6.— View  of  1 


htart,  ehowinE  diTorcnt  dcgn  «  of  oWI 
QuitT  of  Obrcj.  At  the  base  aiu  «l«l  the 
supertlcW  Bbrei  are  disrlaycd  la  the  In- 
tervening •»cc :  more  «nd  mora  or  tno 
lihres  Live  be«n  removed  from  above 
downwards,  reaching  to  a  (jrcatcr  depth 
on  the  left  than  on  Uio  right  side,  a',  a', 
superficial  flbrea  of  right  ventricla ;  i-'. 
ftl  auperOclal  Bbrea  of  Ictl  ventricle;  S, 
superflclal  fibres  removed  so  as  to  cxi>o5e 
tliSe  ondemeath,  ivhich  have  the  eume 
•a   each   semi-      dlrrction  as  the  superflclal  ones  over  the 

-"^V        •         .,,1^^     kavcntricle,butadifrerentdirectlonfrora 

lunar  flsp  there  is  a  bulging     ih^e„,.er  the  right  ventricle;  at  3  some  of 
of  the  Will  of  the  vessel,  the     ^^  i„ve  been  removed,  but  the  dirte. 
nL-«  of  fcUsaJl^.      In  tho      Uon  is  nnly  slightlj-  different ;  «.  '!?"»■ 
4.n«..«»  0/    n««u>".      »  versa  or  annular  fibres  occupying  middle 

aorta  these  are  situated  one  ^f",?,."/^^"^,  ventricular  walls;  0,7, 
^nt.■^.o^ly  and  two  posteriorly  ,nt<;rnal  flbres  passing  downwards  to- 
v  ....:  and  left).  From  the  wards  ipcx  to  emerge  at  the  whorl ;  e,e, 
Z  •  ior  arises  L  right  co™-  .^--, --'S.  t°h;  ^l^^^f^ 
!,-r.-  artery,  and  from  tne  J^,^.'  ,„  the  remaining  part  of  the 
left' posterior  the  left  coronary     groove  k mo  of  the  deep  libres  turn  back- 

l^^^^-these  ve^U  bei.^    Bs'To^  ifi  ^l^o'-orQ-l'-a 
fortte^ipplvofbloodtotho     ^-^^^-^a.    (Allen  Ih 

.       ^^"f^^^t  ^rthe'-sUe  of  the  heart  is.  ab^te^  to  the 
In  f.^r-m  Jl  L  9  02      The  proportion  of  tho  weight  of  the 

the  Wv  weight  is  from  110  to  200  lb  the  ratio  is -141  oz.  to  2  2  lb 
ir^d  w^fr  the  w-ei-ht  of  the  body  reaches  220  lb  the  ratio  is  as  -123 
Tz.  to  2  2  m  &  volume  of  the  heart,  according  to  Bencke  is  as 
?,^low.  --new-bom  infant,  1-34  cubic  inches  ;  1»  years  of  age,  9  \o 
to  9-^  :Tt2Ty^,  15-25  :  np  to  the  50th  year,  170S  cubic  mches ; 
^ft?r  that  the«  iTI  sligbt  diminution.  Thero  is  scarcely  any  dUTer- 
between  the  caj^ities  of  the  two  ventricles,  although  m  the 
.^  r^edes  of  d^Th  tho  right,  is  always  found  '"o;"  <:»P^'°« 
t      •.  the  left,  probably  because  it  is  distended  with  bood;  the  left 

ventricle  after  "death  is  »=»»"?  ^»PV"^rrtrtrf    ho' ri-M 
—II  nf  the  left  ventricle  is  much  thicker  than  that  ol  tno  ngnt. 
?Je  ^<^c  i^,^  y  oTheart  muscle  is  1  009.     The  thickness  of  the 
left  Scle^  the  middle  is  in  man  -44  inch  and  in  woman  -43  ; 
tiat  of  the  righ    U  -16  and  "U  inch  re-spectively.     .The  circum  er- 
en^  of  the  trifuspid  orifice  in  -^an  is  462  inches  and  in  woman  4  33 
:Uhf,n?^l,  4l'3  and  37.8  rcji-tively.    ;^--"»;;-,";,V4t 
Tilmonary  artery  is  2  94  inches  ;  of  the  aorta  2  77  ,  of  the  superior 
lU  «v7-702  ti  105  inch  ;  of  the  infenor  vena  cava  1  05  to  1  4  , 
Eud  the  diameter  of  the  pulmonary  veins,  -Bi  to  oz.  ..,  „,„fj 

ted-,  of      When  t^han.!  is  applied  to  the  side,  a  little  to  tholcft  of  the  left 
^-    rir  -le  an    in  the  inti^^al  between  the  fifth  and  sixth  nbs  a^hock 
^ng  ;  "^^  pul«  rfelt.     If  the  whole  hand  be  ph^ed  flat  over  the  region 
k^       rf  the  heart,  one  may  notice  the  presence  or  absence  of  the  heart- 
{JtZ^^I^tZLn  and  extent,   and  any  alterations   in   its 
cwt«?    In  wme  rare  case.,,  where  there  «  a  congenital  fissure 
of  th^.temnm,  the  finger  can  be  applied  to  various  P"t«  °f  *« 
heart',  «irfece,'wich  the  integumenU  and  pericardium  "'t^o^'^g- 
T'.ii  mode  of  examination  may  be  termed  paipatum.     Agam,  when 
the  ^  is  applied,  either  directly,  or  indirectly  by  meanaof  the 
itetVo*»i>e   over  the  position  of  tho  heart,  sounds  are  heud  the 
?n«°.r'Sd  rhvthmTwhich  are  of  phyriological  "gn'Scan"^ 
This  itode  l»  knc^wn  as  auteuUatvm.     BypercKuing  over  the  regioc 


of  tho  heart  the  anatomical  limits  of  iht  organ  may  bo  exactly  de- 
fined, and  information  obtained  as  to  its  actual  size,  as  to  any 
alterltiona  in  tho  relation  of  tho  lungs  to  tho  heart  and  as  to  the 
prcBcnco  or  absence  of  fluid  in  the  pericardium.  Ihe  diirrt  regis- 
tration of  Uie  mpvomcnts  of  tho  heart  has  been  accomplished  by 
the  aid  of  various  recording  instruments.'  *,:.„.;„„.  »f„». 

Tho  movements  of  the  Wart  consist  of  a  series  »'<:'>"*"«:''?"'"!'"•, 
which  succeed  each  other  with  a  certain  rhythm      The  period  of  ine^U  of 
contraction  is  called  the  syslok,  and  that  of  relaxation  the  dM.sloL.  heart. 
The  two  auricles  contract  and  relax  synchronously,  and  these  movo- 
nionls  are  followed  bv  a  simultaneous  contraction  and  relaxation 
of  the  ventricles.      Thus  there  is  a  systole  and  diastole  of  tlio 
auricles  and  a  systole  and  diastole  of  the  ventricles.     Lu!  in  each 
half  of  the  heart  tho  contractions  and  relaxations  of  tlio  aunclo  ana 
tho  contractions  and  rclaxa-  .-..<<; 

tions  of  the  ventricle  are  suc- 
cessive. Finally,  thero  is  a 
very  short  period  in  which 
the  heart  is  entirely  in  dia- 
stole. Tho  whole  series  of 
movements,  from  the  com- 
mencement of  one  auricular 
systole  to  the  commencement 
of  tho  one  immediately  follow- 
ing, js  known  as  tho  cardiac 
cycle  or  period  of  revolution 
of  the  heart  In  fig.  fl  the 
systole  is  represented  by  the 
curve  above  .the  horizontal 
lines  and  the  diastole  by  tho 
curve  below  tlicm.  The  auri- 
cular changes  arc  traced  on  the 


FlO.  6.— Diagram  sliov/ing  luovemonfa 
of  heart. 


cular  changes  arc  iraceuou  i,uo  „.,„,,■  tt,„ 

upper  line  a«  and  those  of  tho  ventricle  on  tho  lower  me  mif  Tho 
ffiiof  the  lines  represents  the  totalduratioiiof  a  cardiac  revolution 
Thfd  ar^am  shows  that  the  auricuL^r  systole  occupies  on»-fiftI|  "f 
the  totaT  time  of  a  revolution  of  the  heart  and  the  ventricular  systole 
two^ths,  that  Uio  auricular  systole  immediately  precedes  the  veu- 
tricular  systole,  that  the  commencement  of  *".  ^™t""''"  f^'"'] 
coincides  with  the  commencement  of  the  auricular  diastole  and 
that  during  two-fifths  of  the  total  period  both  auricles  and  ven- 
tric  es  aro  In  a  state  of  diastole.  There  are  thus  three  periods  -- 
(1)  one  of  auricular  systole,  one-fifth  ;  (2)  one  of  ventricular  systole 
two  fifths  ■  and  (3)  one  of  repose,  two-fifths.  The  impuUo  of  the 
Lx  ^iist  the  wall  of  the  chest,  the  moment  of  whicn  is  indi- 
ST^,  occurs  at  the  midcUe  of  the  time  occupied  by  tho 

^^n^rstrjhtveau  and  Marey  obtained  a  direct  record  of  the 
movements  of  the  heart  of  a  horse  determined  the  d^^a  ;™  "f  t^" 
events  happening  in  the  heart,  and  measured  the  '■JLd°»'J  f  P^ 
sure  by  an  instrument  termed  a  cardiac  "^"""d-  Wt<^n  the  sov^l 
was  introduced  into  the  right  auricle,  and  right  y«"t™''''-^° 
animal  being  ansesthotizcd.-the  tracings  shown  m  fig.   7  were 


Flo, 


■  "■^T^ — —    r    J  t>,A  kpart  (if  a  horsc,  by  Chaiiveau  and  Maroy.    Tho 
,o.  7.-T,-ac,ngs  f^™  «>;»  ^^J*  aur'cle  the  middle  from  the  right  ventricle 
upper  tmcng  Is  f'"'"/''',f'f''f7h"'=hi,Vt     The  horizontal  lines  represent 
ani  the  lowest  from  "'«  "I"'' °\,r °  3^J„      ^^e  vertical  dotted  linti.  mark 
Sl°d?nt';:,rr  in^Jhc'TC'mlvrmlX  The  breadth  of  one  of  the  smaU 
aquarearcprcsenU  one-tenth  of  a  second, 
obteined.     From  this  diagram  we  learn  ^^^^  f'^^^S  ^^^  „  ^ 
The  auricular  contraction  is  less  sudden  than  tl^f  ;;l™\™'"!  ?," 
il  indicated  by  the  line  ab  being  more  oblique  than  "^^  '"no^  "*  • 
^2    The  auricular  contraction  lasts  only  for  a  very  short  time 
'«'tL  et-'Talmost  immediately  begins  t«  ''oscend    whereas  the 
ventriclo  remains  contracted  for   a  considerable   time,   and  then 


■   At>.  in*'*^. 


:  ^^od*  Graphloiu,  vt  tupra. 
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slowly  i«iiii.s. .  (3)  The  timo  of  tho  coTitraciion  of  the  auricle  and 
that  of  its  laUiation  are  about  equal,  hut  the  time  of  the  relaxation 
■<[  the  ventricle  is  nearly  tnica  as  lijng  as  that  of  ita -contraction  ; 
the  movements  of  the  auricle  are  thus  uniform  and  wave-like, 
whilst  those  of  the  ventricle  have  more  of  a  spasmodic  character. 
(4)  The  auricular  movement  (ab,  a'b',  a"b",  g,  /,  f")  precedes  the 
ventricular,  and  the  latter  coincides  with  the  impulse  of  the  api 
against  the  wall  of  the  chest,  as  is  seen  from  the  second  vertical 
dotted  line.     (5)  The  contraction  of  t!ie  auricle,  by  forcing  blood  on- 
wards, affects  the  pressure  for  an  instant  in  the  ventricle,  as  is  indi- 
cated by  the  little  elevation  immediately  before  the  ventricular  con- 
traction.     (6)  Daring  the  period  of  contraction  of  the  ventricle 
ther«  are  oscillations  of  prcssnro  affecting  both  the  auricle  ahd  the 
ventricle  ;  these  aio  indicated  by  the  little  waves  d,  «,/,  d',  t!,f,  rf", 
«*,  and/' ;  similar  waves  are  seen  at  A,  i,  h',.i',  h",  and  ;".     The 
letters  X-,  «,  f,  e*,  and  k",  c"  represent  a  third  set  of  waves. 
Sketch  of     With  these  facts  iu  view,  wo  may  now  describe  the  phenomena 
cardiac     which  happen  in  a  complete  cardiac  revolution.     Suppose  the  blood 
revolu-     to  be  pouring  from  the  vente  cava)  and  the  pulmonary  veins  into  the 
tian.         two  auricles.     At  that  moment  the  auncles  are  passing  into  a 
state  of  complete  diastole,  and  their  cavity  is  increased  by  the 
fcnnel-shapcd  aperture  at  the  anriculo-ventricular  opnings  formed 
by  the  segments  of  tho  valves  guarding  these  oriDoes.     The  dis- 
tension of  the  auricles  is  due  partly  to  the  pressure  in  the  vense 
cavs  and  pulmonary  veins  being  less  than  m  the  interior  of  the 
auricles  and  partly  to  tho  aspirating  action  of  the  thorax  daring 
inspiration,  sucking,  as  it  were,  the  blood  from  the  veins  outside 
the  chest  to  those  inside  tho  chest,  and  thus  favouring  the  flow  of 
blood  to  the  heart.     During  this  time  both  ventricles  are  filling 
with  blood,  the  auricnlo-ventricular  orifices  being  open.     When  the 
distension  of  the  auricles  is  complete  (which  happens  before  the 
distension  of  the  ventricles,  because  the  capacity  of  the  auricles  is 
much  smaller  than  that  of  the  ventricles),  the  auricular  systole 
commences  by  the  contraction  and  emptying  of  the  auricular  ap- 
pendix towards  the  general  cavitv  of  tho  auricle,  and  by  the  mouths 
of  the  veins  becoming  narrowed  by  contraction  of  the  circular  fibres 
in  their  eoats.     These  rhythmic  movements  are  propagated  quickly 
over  the  auricular  walls,  causing  them  to  contract  simnltaneonsly 
towards  the  auriculo- ventricular  orifices.     Tho  contracting  wall 
forces  the  blood  chiefly  in  tho  direction  of  least  resistance,  that  is, 
into  the  ventricle,  which  at  the  same  time  is  only  partially  full  of 
blood,  and  is  passing  into  a  state  of  complete  relaxation.      The 
pressure  in  the  veins,  aided  by  their  rhythmic  contraction  at  the 
commencement  of  the  auricular  systole,  is  sufficient  to  prevent  the 
blood  from  passing  backwards,  eicci)t  to  a  vcrr  slight  extent ;  but 
there  is  a  momentary  arrest  of  the  now  in  tho  largo  venous  trunks. 
Thus  the  auricles  act,  not  only  as  passive  reservoirs  for  the  blood  in 
its  passage  from  the  veins  to  the  auricles,  but  as  rhythmic  cavities 
tending  to  keep  up  a  mean  pressure  in  tho  veins,  in  diminishing  by 
their  extensibiLty  the  pressure  which  tends  to  increase  during  tha 
ventricular  systole,  and  in  increasing  the  prc>isure  by  their  contrac- 
tion at  a  time  when  the  venous  prcsauro  would  diminish,  that  is, 
towards  the  close  of  the  ventricular  diastole.    Both  auricles  and  ven- 
triclea  exercise,  during  their  diastole,  a  certain  aspirating  or  sucking 
action,  like  that  seen  during  the  relaxation  of  a  compressed  indio- . 
rubber  bag  ;  but  this  fore*  is  very  feeble  in  the  case  of  tho  heart. 

The  amount  of  blood  discharged  into  tho  ventricles  (already 
partially  filled  during  tho  relaxation  of  tho  auricles)  by  the  auricular 
systole  a  suflicicnt  to  611  their  cavities,  and  consequently  the  ven- 
tricular ^stole  immediately  follows  the  contraction  of  the  auricles. 
Daring  the  inflow  of  blood  from  auricles  to  ventricles  the  auriculo- 
ventricular  valves  are  floated  upwards  into  a  more  or  less  horizontal 
poaition.       '     '  uraption  of  this  positiim  is  further  aided  by 

tho  con'-  ^  longitudinal  muscular  fibres  that  pass  from 

the  aur:  ■  cusjis  of  tho  Valves.     When  tho  ventricular 

walls  contratt,  the  margins  of  the  auricnlo-ventricular  valves  «ro 
cloacly  preased  together,  and  the  cu.«|n  are  kcjit  from  Ix-ing  folded 
backwards  into  tho  auricle  lyr  tho  simultanroiis  contraction  of  the 
masculi  papillarea  pulling  on  the  chordre  tondinc-T;  whioli  are  alTiXHl 
to  the  ventricular  aspect  of  the  valvci.  TIk  '•I-  .^  .t;  ;  '^-.ition  of  the 
cosps  is  also  increased,  oven  along  th'  ■  arrange- 

ment that  tho  elionlie  tcndinoc  of  one  i  »ays  ncvM 

to  •'        '  '-        ' -;■».     'liiuii.,     ..,.■■,  ;:..u»pid  on 

tl,  left,  are  tightly  rl<>«cd  and  tho 

11  .    auricli.i.     ft  ■-  (I  -"I,  thus  oom- 

|ir  .  th'i  imlmonary  v  Iho  right 

». .  J  frrim  tho  left.  pressure 

In  ■  •  •■      '  ■'■"  ■•""• 

tr  .  of 

tl.  'fr 


forced  open  and  stretched  &mss  the  dilatations  or  snnscs  behitlJ 
each  cusp,  without  being  actually  pc$ssed  against  the  walls  of  tha 
vessels  ;  and,  as  both  the  pulmonary  artery  and  the  aorta  contained 
a  certain  amount  of  blooJ  before,  the  pressure  in  these  vessels  is  in- 
creased, and  the  walls  of.  both  yield  to  a  considerable  extent.  As 
already  stated,  the  ventricle  continues  in  the  contracted  state  for  a 
brief  space  of  time,  and  then  it  relaxes-.  Simultaneously  with  tho 
commencement  of  relaxation,  the  auriculo-ventricular  orifices  open, 
thus  permitting  the  passage  of  blood  from  the  auricles  ;  and  at  the 
same  time  the  elastic  w^la  of  the  aorta  and  pulmonary  arteries 
recoil  and'  force  a'  portion  of  the  blood  backwanls  towards  tho 
cavities  of  the  ventricles,  in  which)  as  they  are  parsing  into  diastole, 
the  pressure  is  much  less  than  in  the  VBssels.  This  blood,  however, 
bjr  filling  the  sinuses  of  Valsalva  and,  the  creecentie  Jwuches  of  tho 
sigmoid  valves;  closes  these  latter)  and  thus  prevents  any  blood  from 
passing  into  the  ventricles.  From  the  end  of  the  ventricular  con- 
traction to  tho  moment  whfii  the  auricles  aro  again  fiill,  all  tha 
cavities  of  the  heart  are  in  a  condition  of  dilatation  and  the  cavities 
are  filling  with  blood.  This  is  the  period  of  the  pause  dvtring  which 
tho  heart  may  be  supposed  to  b«  in  a  stat.;  of  rtit. 

When  one  watches  an  actively  beating  heart  expoeod  in  an  uucs-  Change 
thetized  animal,  the  movements  are  so       .^K^fcw^^.^^^^.        ^  shspt 
tumultuous  and  rapid  that  the  eye  can-    ^^^iHHHl^^^ ,   of  h«ii 
not  follow  them  so  as  to  convey  to  the 
mind  a  correct  conception  of  the  rapid  j 
changes  in  form.      Owing  to  this  oar 
notions  of  such  changes  have  been  de- 
rived chiefly  from  an  inspection  of  the 
heart  after  death.    Rocent  ingenious  in- 
vestigations by  Lodwig  and  Hesse  have 
shown  that  the  post-mortem  form  is  not 

the  natural  shape  of  the  living  heart  Fio.  a— Fiojcctioa  of  the  taua 
cither  in  diastole  or  in  systole,  uut  such  in  lyBtola  and  diastole;  irr, 
as  U  shown,  for  example,  in  fig.  8.  Sfcll"'^"'^ :  il'.  l«ft  »~- 

The  apex  beat  or  shock  of  the  heart  Apex 

is  synchronous  with  tho  systole,  and  is  caused  normally  by  the  apex  beat, 
of  the  ventricle  pressing  more  firmly  against  tho  chest  wall,  from 
which  it  is  separated  when  the  heart  is  at  rest  by  tho  thin  margin 
of  tho  lung.  At  the  time  of  ventricular  systole,  as  already  seen, 
the  heart,  mstcad  of  being  an  oblique  cone  having  on  elliptical 
base,  as  in  rest,  becomes  more  like  a  regular  cone,  having  a  cir- 
cular base.  When  contraction  occurs,  the  apex  is  carried  from 
below  and  behind,  upwards  and .  forwards,  and  is  forced  into  tho 
intercostal  space,  and  at  the  same  time  tho  ventricular  portion 
twists  on  its  long  axis  from  left  to  right,  so  as  to  expose  partially 
tho  left  ventricle.  It  is  the  twisting  motion  that  gives  the  shock 
or  impulse,  and  it  is  caused  chiefly  by  the  contraction  of  tho 
oblique  fibres  in  the  ventricles  which  lift  up  tho  apex  j  it  is  also 
assisted  by  tho  slightly  spiral  arrangement  of  tho  aorta  snd  pul- 
monary artery.  Some  have  supposed  that  the  movement  is  partly 
duo  to  tho  recoil  of  tho  ventricles  after  discharging  their  blood 
(like  that  of  an  exploded  gun),  causing  the  apex  to  go  in  tho  op- 
posite direetion,  downwards  and  outwards ;  others  have  held  that 
tho  discharge  of  blood  into  the  pulmonary  artery  and  aorta  ceaee* 
an  elongation  of  these  vessels,  whereby  the  apex  is  pushed  down- 
wards and  forwards.  Both  of  these  mechanisms,  however,  nust 
have  only  a  slight  effect,  as  the  cardiac  impulse  occurs  even  wicn 
from  hxmorrhago  the  pulsating  heart  is  practically  empt t. 

To  obuin  a  tracing  of  the  apex  beat  an  instniment  termed  tV  Cirdlo- 
cardiograjih  is  employed,  various  forms  of  which  are  figure<1  ia  gr^^'Sio 
Landou  and  Stirling's  Human  Phy/tiology,  vol  L  p.  89  sj.     l-iga.  trariEja 


h. 


Fio.  9.— TfcclDj  of  cuUlw  imlwUoM  of  •  lifallhy  nan.     (Wnrry.) 

9  and  10  am  eiamplea  of  tracings  obtain'-d  by  thi'  in'lrut  ent 
From  tho  1.1"  '         !!■' 
subjoined  ill 

the  iviuse.iTi  !  '  ;  'h- 

auricle  arc  rrprcacntcti  by  aw,  and 
it  i»  evident  tlist  th"  latter  phcno. 
monon  cau"-  '    '     '    -^rt 

10  move  I  ''1 
•pare.  Tlie  ;  ;  '"'" 
to  tho  contraction  of  tho  ri-iitrul'» 

the  fir»t 


id  i^  nvn'-^r^non*  witli 


)on 
itnd 


8li:;.i.ij'-     ■**  '''^  L:.- J  I  t.ii-.  !.  Jiii  lliovii.ln  1-4  uitu  ill!  pul- 
monary artery  and  lorta,  tlis  segminta  of  tho  sigmuid  valvo*  an 


ing 
Uitho 


10,— Normal  etir»»  fn^o  »»n. 
^  _  (litivlols.) 

Mcond  sound.   A'sl'lrraliv  .li'l.'d,  when  the  ventricles  relax,  th«  bW 
in  Iho  aorU  and  pulmoimry  arf«ry.  driven  bockwarxU  by  the  ilMtta 


turns  d  and  «,  synchnuu 
MK-nnd  sound.    As«Irr.i' 

In  Iho  aorU  and  pulmo j ,.. . 

rocoU  of  tho  walls  of  these  rcsucli,  clotcs  tho  iunUunar  tilvw. 
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il  is  .l»o  apivir^-lit  that  thc«'  valvM  »«  "»' 

;  ^--^^^.i'ti.J^^ds^^^r^fS^^^ 

-*Unic  .Jntnctiou,  like  enimr  such  "  *""^i7tVu,  ,\,at  nmny 

""  ""tr-cf  IjcTnaris  much  long.,  than  thatof 

-  ,^„ar<illhofasocc,ul).     The  systohc  contmc- 

on  is  more  like  a  tcuiiio  epasm   han  a  t«-.tch, 

t^,]^..^  r^  'iTtKf  a^t:^:™  t«- 0^ 

en  the  other  haiul.  m-mblo  those  ol  »  7'',^  i,i,.eRalvano- 

n.otet.ana  with  the  aid  ot  '!>°  "PPl'^n'^^.^'^^i^ji^^ ..  ,,.ith  each  beat. 
(VOL  XL.,  p.  21  «.).  thcr«  u  a  "^S^  '  ,/,;,. ^  „^,o  ,,,o»s  hUto- 
Th.  fact  .ppe»»  to  bo  *^  •  J";^".;;n  vchmtao-  striated  muscle 

locical  properties  P¥'^^'°Sff^^  '^  ^^  teen  measured  l>y 

"^.  hme  occupied  b>ca^.ao  movem  ^^^^^  ^^^^ 

rarious  ob«cn-«r»  bv  »  study  oi  ''™^'"^    .     ,    ,      ,     ^   ^  recorded 

«'  •'I'  ""i°!I',rt  tfr'vcl^;  y  of  .?1  suV^o  on  .hieh.the 
by  the  «*^>'>P«lf';  ."  ^1"  a,Tii  correct  interpretation  >s  given 
tracing  is  obtainci  be  l"""*^' *'i;,"  c  ,v.  .u„.e  it  is  not  difficult  to 
of  tho  causes  of  tl«  «rious  parts  o.  ^«  «"^^' "  ,,^  j,^,,  of  a 
determine  •PP~'^™"^{,j\»'^  «L"'  hHol&g  rcsulu'^Ln  fractions 
:r"^"r«  r-rmS°eS  by  ffioU  (Hermann!  Han,,,  a.  Pn.^ot., 
vol.  iv.  p.  157K 


Events  In  the  Heart. 


I  Bate  of  Heart- Beat  per  Minute. 
1" 


1.  rr«tibegh.nlngofii«iaetoendotauri. 

cuUr  cnn traction    

I  niuSSon  of  ventricle  to  clonin  of 

Kmilunar  valves    .■■I'il' 

«.  Fr'"!  eloM  of  palmonanr  valves  to  be- 

_  .  _i_  .  .^f  i.inae 

«    t'  iM»oaatli.. •• 

T  .J  ,ad  next  l«t«onn(l.. 

r  i  .  •  .  4  Inclusive  (complete 

I    '        .itu-.:  revolution)     • 

I  9.  rM^nc'.'Mureot  aortic  %iilvos  to  closure 
jf  pulmonan'  >"alvca  .. 


^ScklLiTr".  f 'u>.ation  ana  tb^f.n«ct.y  oni^^^^^^       ^^'-. 
,,^.       in  the  •"•■"»l.--';-„f",,J^  ,^ifh  pL^  per  minute  in  one  kilo- 
'"^        So%%'mW  Wy  w^ght  also'S:^s.  as  U  sho«-n  in  tlio 
following  Uble  by  Yierordt :— 


QnanUty  of  Blood  p<rr  Mimite  and 
per  mogiamroe  of  Body  WcigliL 


Number  of  Pula-itlons 
l>iir  Minute. 


HotM  . 
Maa... 

tXM  ■■■ 
Ilabb:t. 
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207 

rri      „ 

CM  M 

802        „ 


. .      It  has  been  determined,  both  by  direct  measurement  and  by  cal 

-I  ciJation  Wd  on  the  Telocity  of  the  blood  in  the  aorta  and  the 

;    V    '     «^Wt«tion  of  th.  orifice  of  that  vessel,  tliat  from  a  heart  of 

'^  '^'-  i?^Cn«r^h  left  ventricular  systole  ejects  about  180  gramnies 

te-M^z.).    This  is  the  figure  usually  given,  but  it  must  be  reganlcd 

merely  "  approximative      The  amount  may  vary  even  in  the  san.o 

"dTrid  "l  liording  to  the  staU  of  vigour  of  the  muscular  walls  of 

c  A  '*"v^°ihe  ear  v,  applied  over  the  cardiac  repon  of  the  chest  of  a 
!??j^  he^hTtillnT^^-i^'ds  .reheard  the  one  with  greatest  mtensit^ 
over  the  aocx  and  the  other  over  the  ba.sc  of  the  heart.  Ihe  dull 
Lk  wunrheanl  over  the  apex  has  received  several  niunes.  such 
„  fhrfirat.  t^e  long,  the  infcrior,  and  the  systolic  sound,  whilst 
that  over.he  kasc.-clearcr,  sharper,  shorter,  highcr,-has  been 
Sued  th.  second!  tbo  short,  the  superior,  the  diastolic  sound. 
Top^  the  S  sounds  to' be  expressed  b,  the  syUables  Inpp 


".':?  1"  ^^cding  fii.  tsou'ud,  and  a  much  shorter  pause  (almost  lu- 
.  .mvciablo)  between  tl.o  fust  and  second  sounds  :  thus- 

four-tenths,  the  .^hort  pause 

one- tenth,  the  second  sound 

two-tenths,  and  the  long 

pause  thiec-tcnths.     There 

lias  been  considcrablo  dif- 
ference of  opinion  as  to  tho 

cause   of  tho   first   sound. 

Some  havo  supiwsed  it  to 

be  due  to  vibrations  of  tho 

auriculo- ventricular  valves ; 

others   believe    that    it    i- 

muscular,  and  duo  to  tin' 
contiaction  of  the  ven- 
tricles ;  not  ft  few  havo  at- 
tributed it  to  movements 
of  tho  blood  through  tho 
aortic  and  puluionaiy  ori- 
fices ;    whilst    yet    others 


..„.  ,      -  -  -     ■■'  y«'.    others  _s,,,e,„„  of  a  canlinc  cycle  after  Oolrd- 

have  thought  that  it  might    '^^^^^^  Sl.nrpcy.  Tho  inner  cirelG  sl.ows  what 

,„oval  of  the  heart  from  ^^.  ^'"^jf  „„Ji^°   ftor^    ho  onlinary  sound 
it  is  a  muscular  sound,  varying  '°,1"^'"y  A,  /|,„  „cculiar  arrange- 

-t^rt^r^^ra^^HH^K^&t 

"r^'^f^U-Xs-  Tt  y  S  'cnJraHon,  t  )lhe  fii.t  sound  may  dis- 
sUges  of  ^PX\bt  cLtl  as  to  flio  cause  of  tho  second  sound  :  it 
api>ear  >o  J™^' "''"  "^^  '.^arp  closure  of  the  sigmoid  valves. 
LX'rdtme;^tiotd!t'°aortlnd,,ulmoiiai^  valves  do  notclo^^ 

absolutely  simultaneously.  .^ -.»^,,,   ,.  vgar  'in  mind  what  is 

first  sound  wo  have  (1)  "^o  «^,f  t'°^,  ""Ajn  „f  the  Uood  into  the 
the  auriculo-vcntricular.vahes     3    r^hmg  01  t  ^  ^^_^ 

aortic  and  jmlm.nary  art^cry,  (4)  ""PU'so  «'  Y"  '  ^'^souiid  we 
chest,  and  (D)  filling  of  t*>%''"'^f^!;,„^^  ',^„"  ^.e  eTastic  recoil  of 
l,avo(l)closuVe  of  the  i^^""  ™^  .^f  ^^f^^^n  of  the  ventricular 
the  aorta  and  pulmonary  artery  (;V<^^^fX°  valves  so  as  to  allow 
walls,  (3)  opening  of  «'"  -™'^  rif^  'ie  c  and  (4)  diminished 
the  pass.igc  ol  ^ood  from  auudo  to  v  «i  W^^  ^^^^^^  ^^^ 

of  the  tricuspid  va  ve  IS  loudest  at  the  jmetio  i  ol  i  =^^ 

costal  cartiUgcwith  the  stemum  of  «^  mitral  at  th^^  ^^  .^^^ 

j:»;r-cfrll!e:  ^l^Z  t MlXnli  to  the  margin  of  tho 
'Tor'an  account  of  the  mechanical  work  performed  by  tne  heart, 

"^"f^   ire'ltion  '    Tlo  coronary  arteries  originate  nt  the  aortic 
cardiac  circulation,      i  lo  corui    ^     ,    ,  ^^       ^^^^.^  ,!,„  upper 

numerous  smaU  ''""»  "",?? 'f '■"o^na'"^  before  ente.- 

thc  vena  mimmce  cordis,     ino  coronary  vem  ">  i.inction 
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one  or  tTO  segmcnU.  Other  veins  enter  the  coroniry  sinus,  each 
havin;;  a  valve.  Tnese  valves  serve  two  purposes  :  (1)  they  inttr- 
ropt  the  flow  of  blood  djnn"  the  contraction  of  the  right  auricle, 
preventing  regurgitation  and  venous  congestion  of  the  wall  of  the 
Lcarl,  and  {?■),  as  the  valves  open  towards  the  right  auricle,  they 
prevent  the  backward  flow  of  blood  during  contraction  of  the 
ventricles  and  favour  its  onward  flow,  and  thus  the  stream  of  blood 
is  accelerated,  as  in  the  veins  of  a  contracting  muscle.  The  blood 
is  sent  through  the  cardiac  circulation  by  the  systole  of  the 
ventricle,  and  not,  as  was  advocated  bv  Briicke,  doring  its  diastole. 
Heart  disease  in  advanced  life,  when  tte  coronarj-  arteries  are  often 
thickened  and  their  calibre  much  diminished  by  aclerosis,  may  be 
shown  by  attacks  of  palpitation,  weakness  of  the  heart,  altered 
'hythm,  breathlessn»ss.  congestions,  pulmonary  ce<Iema,  bacmor- 
thage,  and  faintings,— all  due  tc  interference  with  the  normal 
nutrition  of  the  heart. 

In  an  organ  so  active  as  the  heart  the  lymphatic  system  is  neces- 
sarily largely  developei  These  vessels,  acting  like  drainage-tuLes 
"for  carrjnng  away  waste  products,  are  found  in  great  numbers 
beneath  both  the  pericardium  and  the  endocardium,  and  through- 
out the  muscular  tissue.  Amongst  the  muscular  fibres  there  "are 
numerous  lacuna!  or  spaces  lined  by  endothelial  cells,  whicli  are 
the  origins  of  the  lyinptutica.  The  lymph  is  carried  into  Ij-mphatic 
glands  between  the  aoru  and  the  trachea,  and  ultim.ttcly  finds  its 
way  into  the  right  innominate  vein  and  the  thoracic  ducL 

It  has  been  known  from  early  times  tliat  the  heart  will  continue 
to  beat  after  its  removal  from  the  body.  Tlii*  is  pnore  especially 
the  case  with  the  hearts  of  cold-blooded  animals.  The  frog's  heart 
may  continue  to  pulsate  for  two  and  a  half  days,  whilst  that  of  a 
rabbit  will  do  so  only  for  a  period  of  from  three  to  thirty  minutes. 
The  average  duration  of  the  Wjts  of  the  warm-blooded  heart  is 
said  to  be  eleven  minutes.  The  right  auricular  appendix,  which 
beata  long>-.«t,  has  been  observed  to  pulute  in  the  rabbit  fifteen 
hours  aftm  death,  in  the  mouse  forty -six,  and  in  tlie  dog  ninety- 
six  houri.  After  the  heart  has  ceased  beating,  it  may  again  bo 
caused  to  contract  by  direct  stimulation  or  by  heaL  The  injection 
of  arterial  bloo-l  into  the  coronary  vessels  will  restore  excitability 
in  the  Mammalian  heart  after  it  has  ceased  to  beat  (Ludwig). 

If  a  wide  glass  tube  filled  with  smoke  be  inserted  into  one  nostril, 
while  the  other  nostril  and  the  mouth  are  closed,  ^hc  smoko  will 
be  .seen  to  move  with  each  pulsation  of  the  he.irt  (Stirling).  This 
phenomenon  ho^  been  studied  by  Ceradini  .ind  Lindois.  It  is  ex- 
plained by  the  fact  that  when  the  heart  contracts  it  occupies  lew 
spaco  in  the  chest,  and  conseonently,  if  the  glottis  be  open,  air  will 
h*  drawn  into  the  lungs.  Tho  revene  w5u  happen  during  the 
dix'ttole. 

The  heart  and  lungs  Iwing  contained  in  an  air-tight  cavity,  the 
chcit  or  thorax,  it  is  evidont  that  the  increase  and  decrease  in  the 
size  of  the  cheat  during  inspiration  and  expiration  must  aflcct  the 
amount  of  pressure  on  the  outer  anrface  of  the  heart,  and  conse- 

3ucntly  its  movements.  When  an  inspiration  is  made  by  the 
esceot  of  the  diaphragm  and  the  elevation  of  the  rilia,  the  lungs 
expand  ;  there  is  then  Teas  presaan  on  the  onter  surface  of  the  heart 
and  the  heart  ia  in  a  state  of  dlstcnirion  in  di.istolc.  In  consequence 
alio  of  the  removal  of  pressure  during  inspirition  from  the  groat 
veins  entering  the  cheat  and  reaching  the  riglit  aide  of  the  heart, 
the  flow  of  Tenoui  blood  towards  the  heart  is  favourivl.  Those 
rffertj  .ire  more  markwl  if  after  a  deep  oi|>iration  the  glottis  b« 
rloicd.  so  as  to  prevent  air  entering  the  lungs,  .ind  if  then  the  chest 
1«  diUteil  by  a  powerful  inspiratory  effort  (J.  Muller).  This  causes 
n  diln'-i'ion  of  ili"  heart,  and  vmi^is  l.lnr.l  tlnri  fr(\ely  into  the 
fig'  '  1  It  on  to  til-  .m  to  become 

en-  «  same  tim.  of  the  heart 

is  U' .„.     .:  i  sufTicicnt  an. ; >mUi  thn  arterial 

•ysteni.  Tu*  palsa  in  such  conditions  nuiy  dinafipmr,  and  there  is 
an  int»n»"  ('•-'.•tg  of  dittrrss  f>n  thn  other  hand,  expiration  in- 
''^■-  .    •  of  the   heart  and  of  the 

K"  ;  flows  into  the  rijthl  side 
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central  nervous  orgnns,  or  what  maybe  termed  the  Kp/nnjic  n/Ttvi« 
ma/ianum,  and  (2)  the  oe.-vous  arrangements  in  tlie  heart  itself, 
or  tho  inlriTisie  nerroiu  mcchanim.  (1)  The  extrinsic  arr.in-'e^  Ei- 
ments,  consisting  of  tho  nerves  given  off  by  the  cardiac  plexules  Irinaic. 
derived  partly  from  the  cerebrospinal  and  partly  from  the  svmm- 
tlictic  system,  have  been  investigated  chiefly  in  the  larger  aiuDialt, 
such  as  tho  tortoise,  rabbit,  and  dog,  and  the  general  results  hav» 
been  described  under  PuYsioLooY  (vol.  lix.  p.  29  ag.).  They  may 
be  briefly  suramarized  as  follows  :  (o)  there  are  fibres  in  the  vagua 
nrrve  exercising  a  controlling  or  inhibitorj-  action  on  the  heart,  and 
these  fibres  originate  in  the  uiedulfa  oblongnu ;  (;S)  the  si  miathetio 
nerve  supplies  accelerating  fibres  to  the  heart,  and  these  fibres 
originate  in  the  cerebrospinal  system.  (2)  Tho  intrinsic  arrange-  T«i»; 
ments  have  been  investigated  more  especially  in  the  heart  of  the 
frog,  a  view  of  which  is  given  ia  figs.  12  and  13.     It  will  be  seen 
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■nlie 
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Fin.  13.— npAft  nf  frog  from  the  frrmt  F",  (rinpl*  T«Dtric1e ;  Ad,  A*,  ri^t  uid 
I»ft  aur!rt«j :  H.  bulbu«  artehntDs;  ],  earclld,  t,  aorU,  and  S,  pnUnoiury 
arfry  ;  C,  carotid  cUn).     (Eckor.) 

Fin.  IS. — Hfxrt  of  froK  (mm  JwIiinJ.  *r,  sinus  T^nrtsng  op*n*d  :  ci,  tcfcrlor 
rena  cav»  ;  cjrf,  csa,  ripli:  and  Iff:  sap»nr.r  vmub  cane  ;  171.  pntmoDary  vela  ■ 
Ad  and  As,  nsht  and  left  auricles ;  Ap,  eommunication  bctw««n  right  ana 
Urtaoriclo.    (Ecker.) 

that  the  frop's  heart  possess^  two  auricle^  communicating  \>j  % 
foramen  in  tho  septum,  and  a  ^ing\e  Tentricle.  Tho  rcnotis  bloo«i 
from  the  body  is  poured  in  the  liret  instance,  not  into  the  right 
nuricU,  hut  into  a  cai-ity  called  the  sinus  vaiosiis,  which  communi- 
cates with  the  right  auricle.  Tho  left  auricle  receives  tho  arterial 
blood  from  tho  Uinga  by  tho  pulmonary  veins.  Both  auricles  empty 
into  the  common  ventricle,  which  contains  iheivforo  a  mixture  of 
arterial  and  venous  bloo<l,  an<l  when  the  rentriclo  contracts  some 
of  this  blood  i.^  a^ain  wut  to  tho  lun;^,  whilst  the  i-emaindcr  posses 
into  a  diUt.iti«in  at  tho  commencement  jf  tho  arterial  system,  called 
the  hulbus  arirriostit,  and  thence  into  tho  aorta. 

After  tho  heart  of  a  (Irrspitated  frog  has  been  removwl  from  ila  Pesulte 
body,  and  so  from  the  influcnco  of  the  great  nervous  centres,  rhythm-  of  ex- 
ical  movements  may  continue  for  some  time  iiidc]ioTulcntly  of  those  j»*ri. 
centres.     If  the  aj»?x  of  tlio  heart  bo  then  cut  olf,  it  will  remain  mcnL 
motionless,   whilst  tlio  larger  jvirt   will  still   beat  rhythmically. 
Supcessiro  slices  may  l>e  removed  from  tho  larger  )»ortioD  without 
afTccting  rhythmical  contraction,  until  a  section  i:*  mst!"  through 
the  aiuiciilo-vontricular  groove,  when  the  vcntriciiV.  f  the 

heart  cease"*  to  Im^.-iL      If  tho  inotionlr'ss  ai^.-x,  or  ;  j^or- 

tiou*  rendpR'd  motionless  by  the  abovo  procedure,  i iliy 

irritited,  a  single  contraction,  not  a  eeries  of  rhythmic  contractions, 
fnlluw*.     Wlien  the  x-entriclo  is3eparat4*d  from  the  rc«t  of  xhf  heart  Experi- 
by  a  ligatiiro,  or  by  cor.cision  at  tlie  level  of  tli^  am  iilar  mcni  of 

groove,  tho  ventricle  8t*H"S,  but  tho  auricles  and   ■  on  I>cf- 

boating.     To  continue  tho  rhythmic  movement  of  ...  ..  Ic,  it  earle*. 

is  noccMary  to  havo  attached  to  it  a  small  portion  of  the  auricular 
part  of  iho  heart,  eapocially  the  lower  Tnann'n  '^f  the  septum.  It 
would,  therefore,  .ipp«'ar  th.it  inn  ■  nlar  l»or- 

tion  into  tho  ventrirnlar  and  ti  If  the  Kx  peri - 

kinua  vonosiis  be  !Ki|».iratell  from  : "  1-  •iture,  ment  of 

the  veina  ami   tho  sinan  mntinuo  to   ^  md  SU-voiua. 

vntriflr*^  nr*^  nnr^tf^l  :n  tli^^ttolr.      S  be 

11,  I        ^  fnc- 

n  .  It  ia 


.lan   under  n<*nnal  condilioni*.      Attitongli   the  rhythmical 
:  Mini  of  tho  heart  an*  intliipn''*"!  bv  tb*<  iiirv.ni"  .imnfwmrndi. 
It   ..irnot   bo   said   i'  ,  "      "  are 

a  n*r4«!taAry  part  of  '■  col- 

mann  that,  if  tho  v  i:  .        „  M.)ro 

■tripe  in  a  Eigxaf  manner,  so  that  the  {Mtrta  atiil  rrniain  ronnwUHl 
with  each  other  t>y  muarnlar  tiaaue,  tlio  ^tripa  rlill  l»cnt  in  a  regulai 
|iru^rouiro  maunor,  pronded  one  >tnp  ia  caused  to  rootraot. 

Ths  Jftufn  of  th*  filx^-  f'fsteh. 
It  is  evidnnt  that  a  general  ntudv  of  the  flow  of  fluids  throtiali  Flow  or 

nf   tbr    rto^T  nf   thf»    b*rt«d    thf^n^h    th«»  fliil.lt 


ttib*^  onrbt  to  |trtvfN(*»  iV 


,.ch 


tion  of  the  hrnrt  we  have  to  ronahlrr 
It  ncTTc*  coiioccting  liio  hoart  with  the 


phenomena  of  the  rin-irtatwn  rcomp.  Hvt'i- 
pp.  <40  Kf.  and  4.'>9  mj.).  Vhcn  a  >(rr.. 
milled  intenrUtently  by  tho  tlrokes  of  a  r'l'"]' 


vol.    XII. 

-.«  tinna- 
■ii^h  a  lonr 
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H.  —  Capillaries  of 
variuiw  size,  a,  ca|ti!- 
lary  nuuh  niiiKniilwl 
End  acted  un  by  ii!tm(o 
of  silvor,  to  eliow  tliat 
it  is  compoAcd  of  ttnt- 
tcne<l  cells ;  b,  a  smaller 
veistl      showing!      tho 


cli'ti-  UiK*.  f-tr-i^l.  say,  of  imlia-nibbcr,  the  fluid  dooa  not  issue 
fr-  m  il;o  o'.iitT  lUil  in  a  sent*  of  jeu,  which  wouM  bo  th**  cvo  if 
the  tul-e  iriTo  n^\^,  but  it  flow^  continuously,  Ivcauso  ilutiug  the 
MUM  between  th*  su.vcmivo  strokes  the  outllow  stall  coutinuea. 
CouscqucDtlr  a  continuous  l!ow  is  kppt  up  iu  clastic  tubts  when 
the  time  between  two  strokes  is  shorter  than  tho  duration  of  tho 
outflow  after  the  fir^t  stroke.  If  the  lingor  l»o  placed  on  any  port 
of  »iu-h  a  tubr.  nnd  more  especially  nc.ir  the  pump,  an  exi^ansion 
aikI  :  I  Ihj  tVIt  with  cacn  stroki\     xurtlior,  if  the  tipht 

foiv-  -  od  over  the  tuK'  near  tho  puint>,  and  the  left 

forv^ ^  iiioro  distant  |H>rlion,  a  stronger  impulse  will  bo 

U'A  TM'.'i  tnc  right   than  with  tho  Kit  finger.      Thus  a  wave  is 
trin«r'V:'--i  along  the  tube,  dimiuishini;  iu  amplitude  as  the  di.- 
tliepump  iiuTtascs.     We  must  distiuj^uislt  between  tlio 
a  of  this  wave  (.in  o<!cillatory  movement  or  change  of 
:  f  column  of  lUiiil)  and  the  transniiis^ion  of  tko  current, 

that  u,  the  translation  of  a  mass  of  fluid  along  tho  tube.  In 
elastic  tabes  the  current  is  much  slower  than  tho  transmission  of 
the  wave.  The  progn:.s8  of  tho  wave  of  oscillation  may  bo  traced 
graphiL-ally  by  an  appararus  devised  by  Maroy.*  E.  H.  '\Ve)>cr 
gives  the  velocity  of  waves  in  ela>tic  tulcs  at 
34'T6  fci't  ]K>r  second,  and  Dondvrs  states  it 
at  33  to  424  feet.      Increase  of  pressure  in 

ths  tuW  a- • "-  '  •  -11  tho  vehK-ity  of  the 

ware.     Tl  ity  of  tho  li-iuid  also 

alTecls  till-  "■  13  tlio  wuvo  is  propa- 

gated fmir  liiiics  luurc  slowly  in  mercury  than 
in  water. 
—.1        The  blooil -vessels  consist,  as  already  stated, 
i  of    tho    arteries,    tho    capillaries,    and    the 
'.-veins,      (a)   Tho   nltimato  or  most   minute^'** 
**cls.    capillaiics  have  the  bimplcst  typo  of  stnicturo 
(fig.  14\  consisting  of  tubes  fonned  of  a  singlo 
layer  of  transjarent;  thin,  nucleated,  endo- 
thelial  cells,  joined    at    their   margins.      A 

pcifectly  fresh  capillary  does  not  show  tlio  »^».,ci  buuvink  i.iv 
edj^s  01  tho  cells,  owing  to  the  uniform  ro-  aame;  c,  a  small  artery 
fractive  property  of  tho  wall  of  the  tube,  or  vein  showinft  trans- 
The  nuclei  show  an  intcrruclcar  plexus  of  Tudoi  T  ^'uluS 
Obnls.  The  cement  substance  nnitmg  the  capillary  from  pia 
eellj  is  stained  black  by  a  J  per  cent,  solu-  ma(<rof  sheep's  brain. 
tioii  of  nitrate  of  silver. '  Here  and  there  minute  dots  or  slits  may  bo 
Been,  which  have  been  supposed  by  somo  to  be  openings  (stomata 
or  &ligmal-i}.  In  the  tnmsi»arent 
ptti  ts  of  animals,  such  as  the  vcb  of 
the  frog's  foot,  the  mesentery  and 
tliO  lung  of  the  fro^,  and  tho  tail 
of  a  fish,  the  bloo*!  may  be  scon 
(fig.  15)  flowing  through  the  capil- 
lary n^^tuork  from  the  arteries  into 
llio  veins.  Tho  current  is  rapid  in 
tho  small  arteries,  less  rapid  in  tho 
Tcins,  and  slow  in  the  capillaries. 
It  is  also  fastest  iu  the  centre  of 
tlio  vessel  and  slowest  near  tho 
wall.  The  colourless  corpuscles  of 
tlio  bloo«l  may  bo  seen  to  pass  from 

the  centre  of  the   stream  to  the  _      ,,«-,,       **    j  i    . 

».»^».     «        A\    ^    *      *\.      ■  F'o-  15.— Capillary  blood-vessels  in 

margins,  to  adhere  to  tho  inner  »«b  of  a  f/ogs  foot,  as  seen  with 
surface  of  the  bloo<l-v«8sel,  and  oc-  the  microscope.  The  arrows  in- 
caaionally  to  pass  through  the  coata  dicatc  tho  course  of  tho  blood. 
of  the  more  minute  vossols,  appear-  C>c^^<f) 
ing  in  the  surrounding  tissues  as  migratory  colls.  Capillaries  form 
networks  (fig.  15),  which  vary  much  in  tho  size  and  closeness  of  the 
meshes,  acrording  to  tho  dcgrco  of  actiWty 
of  the  tissue  ebments. 

(6)  An  artery  has  three  coots, — an  inner 
or  elastic,  a  middle  or  muscular,  and  an 
external  or  artelar  {fig.  16}.  The  inner  coat 
is  forme^l  of  two  layers, — one  of  pavement 
epithelium,  Bometimes  calle<I  endothelium, 
and  thu  other  comprtsc*!  of  fine  elastic  fibres 
iiiterjacini^,  or  of  «  fine  membrane  per* 
furtte*!  with  holtts  of  rarious  sizes  (fenes- 
trated membran^  of  Hcnie),  In  some 
rcs-ieU  there  is  a  thin  layer  of  connective 
tUauc  between  tho  cnithelium  and  the 
ehstii;  layer*  The  middle  coat  is  formed 
of  a  laytrornon-.'ftriated  mtiscular  fibres 

circtlUfly  disr->ivc<L  nroiind  *  the  ■  vessel,  f.o.  16.-Ana^ry  of  Inter- 
mixed  TTith  numtrons  cla-itic  fibres  con-  mediate  size.  a.  a,  opcn- 
nected  with  the  iVrforatf;d  membrane  of  *"»«  of  bmnchea  and  poHi- 
the  inner  coat.  Tl.o  ontor  coat  con«»t,  of  t.^.^SSrltTowi 
connective  tissue,  mixed  al.w  with  elastic  Ing  transvor*.- nuel<>l ;  c,  c, 
fibrciL  In  the  aorta  there  is  a  considerable  coat  c>f  arcuUr  tmiue, 
amount  of  subepithelial  »>nnective  tissue  fSchafer\  and  the  elastic 

*  i'l^.i'.il  m  M'KtD/.ick'»  QuUiH<4  v/ i'hi/tioloyy,  pp.  3^-3391 


coat  attains  groat  thickness  nnd  strength.  As  a  genenil  rule,  tlltf 
smaller  arteries  show  a  considerable  development  of  tho  nuts' ulni* 
coat,  whiUt  in  tho  larger  it  is  the  clastic  coat  that  attains  tho  ]>re- 
IK>iidoranco.  In  many  of  tho  larger  arteries  there  are  longitudinal 
niuscuUr  fibres  at  tho  boundary  of  tho  middio  and  inner  coati. 
Whilst  tho  circular  fibres,  on  contracting,  must  narrow  tho  calibio 
of  tho  artery,  tho  longitudinal  may  tenil  to  keep  tho  vessel  oi»cn. 
In  tho  external  coat  of  the  larger  arteries  minuto  vessels,  rasci 
vasorutn,  exist  for  tho  nourishment  of  tho  tissue  elements  of  th© 
arterial  wall. 

(c)  Tho  veins  have  similar  coats  to  those  of  an  artery,  with  difTer- 
ences  in  detail.  Tho  elastic  layer  is  less  developed  iu  tho  intcrnr.1 
coat  ;  tho  middio  coat  is  much  thinner  and  has  less  clastic  tissuo, 
but  moro  connoctivo  tis.sue.  Many  veins  havo  semilunar  folds  of 
tho  internal  coat  strenglliened  with  fibrous  tissue,  tonniiig  valves. 
In  some  veins  (iliac,  femoral,  umbilieal)  longitudinal  muscuinV  fibres 
ai-o  found  in  tho  inner  part  of  tho  middle  cout ;  in  tho  inferior  voua 
cava,  he|tatio  veins,  and  {>ortal  veins  these  longitudinal  fibres  aro 
external  to  the  circular  coat ;  in  tho  su^»ci-ior  vena  cava  and  upper 
part  of  tho  interior  vena  cava  the  circular  coat  is  wanting  ;  and  tho 
veins  of  tho  pia  mater,  brain  ami  sjiinal  curd,  retina,  bonus,  and 
tho  venous  sinuses  of  tho  dura  mater  anii  placenta  havo  no  muscilar 
tissue  (Schafer).  Valves  exist  in  tho  larger  veins  only,  especially 
in  thoso  of  tho  limbs ;  they  aro  not  found  in  tho  veins  of  lhv»  viscera, 
of  tho  cranium  and  vertebral  canal,  or  of  the  boncp,  nor  in  the  on*- 
bilioal  vein. 

{d)  The  arterioles  and  venules  aro  tho  small  vessels,  simpler  in 
structure  thin  tho  larger  abovo  described,  but  containing  the  sam» 
elements.  In  the  smallest  veins  tho  elastic  layer  ha»  disap]>cared, 
and  tho  muscular  layer  is  also  very  thin.  Sometimes  tlic  muscular 
layer  is  re]»reseutcd  only  by  a  single  layer  of  contractilo  rell:^,  and 
in  such  minuto  vessels  tho  outer  coat  and  elastic  layer  have  also 
disiippearod,  so  that  tho  vessel  is  merely  a  tubo  composed  of  )iavi'- 
ment  cells  with  a  few  elongated  fusiform  muscular  cells  t\\"'^tcd 
around  it.  Even  in  tho  smallest  vessels  tho  following  ditfciencea 
may  bo  observed  between  arterioles  and  venules:  "The  veina  aro 
larger  than  tho  corresponding  arteries;  tiiey  brirch  at  less  acute 
angles  ;  their  muscular  cells  aro  fewer,  and  their  epithelium  cella 
less  elongated  ;  tho  elastic  layer  of  tho  inner  coat  is  always  less 
maiked,  and  sooner  disappears"  (Schiifcr). 

(e)  The  cavernous  spaces,  as  existing  in  erectile  tissues  {corpus 
eavcrnosum  o(  the  jjenis),  consist  of  tho  anastomosis  of  largo  veins 
of  unctiual  calibre.  Tho  wiilla  and  partitions  havo  numerous  pw- 
forations  ;  threads  of  delicate  tissue,  covered  with  epithelium,  pass 
through  tho  cavities  ;  and  tho  walls  aro  strengthened  by  connectiva 
tissue.  Similar  struct^ires  connected  with  arteries  form  tho  carotid 
gland  of  the  frog  and  tho  coccygeal  gland  of  man. 

Tho  physical  properties  of  blood-vessels  are  cohesion  and  elas- 
ticity. The  cohesion  is  great  and  the  elasticity  is  small  and  perfect. 
Tho  walls  of  blood-vessels  havo  tho  property  of  contractility,  by 
which  alterations  take  place  in  the  calibre  of  tho  vessel,  and  con- 
sequently iu  the  amount  of  blood  supplied  to  a  part. 

Arterial  Circulnlion. — The  arterial  walls  aro  both  muscular  and 
elastic,  the  muscular  coat  predominating  in  tho  smaller,  whilst 
the  clastic  coat  is  strong  in  tnc  greater  arteries.  ,Th6  chief  function 
of  tho  elasticity  of  the  greater  vessels  is  to  transmute  tho  tmequal 
movement  of  tho  blood  in  the  large  arteries,  caused  by  the  inter 
mittcut  action  of  tho  ventriole,  into  a  uniform  ilow  in  tho  capil- 
laries. Thus,  when  the  ventricle  contracts,  it  propels  a  certain 
amount  of  blood  into  tho  elastic  aorta,  which  ex]>and3  in  all  direc- 
tions. On  the  commencement  of  the  diastole  of  Iho  ventricle  tho 
vis  a  icrgo  is  removed  ;  the  aorta  owing  to  its  elasticity  recoil.^,  so 
as  to  close,  on  tho  ono  hand,  tho  semilunar  valves  and,  on  tho 
other,  to  force  part  of  its  contents  into  the  ves-sels  farther  onwards. 
These,  in  turn,  as  they  already  contain  a  quantity  of  bloo<.l,  expend, 
recover  by  an  elastic  recoil,  and  transmit  tho  movements  wit!) 
diminished  intensity.  Thus  tho  blood  Is  driven  along  the  vessels 
by  tho  action  (1)  of  tho  ventricular  systolo,  and  (2)  of  tho  clasti** 
recoil  of  tho  walls  of  tho  vessels  occurring  duriiuj  tlio  intervals 
between  the  ventricular  systole  (see  ]>.  104  below).  By  these  aetioni 
a  scries  of  movements,  consisting  of  expansions  and  contractions, 
gradually  diminishing  in  amplitude,  pass  along  the  arterial  sj'stem 
from  the  greater  to  tho  smaller  vessels,  tho  latter  becoming,  as 
already  pointed  out,  less  and  less  elastic.  These  expansions  and 
relaxations  of  the  arterial  wall,  jiassing  along  liko  a  wave,  eon- 
stituto  the  pulse.  Tho  pulse  therefore  represents  merely  the  trans- 
mission of  an  undulating  movement  of  tho  blood,  not  its  pro- 
gression in  the  vessels.  Tlio  undulations  of  the  jmlso  travel  at 
the  rate  of  354  ^  inches  per  second,  about  30  times  faster  than  tlia 
movement  of  tho  blood,  which  iu  the  carotid  artery  of  tlic  horsa 
has  been  estimated  to  travel  II '8  inches  per  second. 

Tho  pulso  can  bo  registered  graphically  by  means  of  a  Sphygmo- 
cRAPit  {q.v.).  Vierordt  constnieted  tho  firet  sidiygmograpk  iu 
1855,  substituting  for  a  column  of  Jluid  a  lever  placeil  on  tho  pulse, 
which  communicated  with  a  system  of  levers  and  thus  amjilifieJ 
tho  movement.  Of  thoso  subsequently  devised  tho  best  form  tf 
that  of  Jlarey,  invented  iu  1861.     It  consists  esscJitially  of*  long 
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leTcr,  whieli  is  moved  near  the  fuknun  by  a  screw  acting  on  a 
small  bonzoutal  ^vheel,  from  whose  axis  there  projecu  a  long,  light» 
wooden  lever.  The  point  of  the  screw  rests  on  a  flat  disk  of  steel 
or  ITOTT,  at  the  end  of  an  elaslio  spring,  which  presses  the  ivory 
disk  or  jiad  on  the  artery.  The  lever  inscribes  the  movements  on 
a  blackened  surface,  usually  a  strip  of  patx^r  smoked  in  the  flame 
of  a  lamp  burning  turpentine,  carried  in  iront  of  the  point  of  the 
lever  by  clock-work.  In  the  instrument  as  modified  by  Mahomed, 
Byrom  BramT^cll,  aud  others  there  is  an  arrangement  for  adjusting 
the  amount  of  pressure  made  on  tlte  artery  by  the  ivory  pad,  so 
that  tracinirs  may  be  taken  at  diiferent  times  from  the  same  artery 
with  difforeut  or  with  the  same  pressures.  The  tracings  are  "  fixed  ' 
byj»assiug  them  through  shellac  or  photographic  varnish. 

The  following  c*"inge3  take  place  m  an  arterj  A'hen  it  pulsates: 
— <l)  it  dilates  anu  at  the  same  time  lengthens  to  a  small  extent ; 
(2)  the  pressure  of  the  blood  increases  in  the  artery,  aud  a  feeling 
•  of  hardness  and  resistance  is  experienced  when  the  artery  is  com- 
pressed with  the  flnger.  These  facts  are  illustrated  in  the  sphygrao- 
crapnic  curve  shown  diagrammatically  In  fig.  17.  The  ascending 
Une  ab  (line  of  ascent,  np-stroke,  or  jtercussion 
stroke)  corresponds  to  the  distension  of  the  ar- 
tery produced  by  the  systole  of  the  left  ventricle, 
and  the  descending  line  bed  to  its  elastic  recoil  ; 
the  length  of  the  line  ad  represents  the  total 
duration  of  the  movement,  which  is  divided  into 
two  portions  oy  the  perpendicular  lino  be.  The  pio.  17.— Diagram  of 
distance  cu  measures  the  duration  of  the  disten-  a  ephygmograputc 
Bion  of  the  artery  and  ed  the  time  of  its  elastic  tracing, 
recoil.  In  a  continuous  tracing  the  durations  of  the  individual 
pulsations  are  equal,  and  in  inverse  ratio  to  the  number  of  pulsa- 
tions in  a  unit  of  time.  Id  a  normal  pulse  the  distension  and  the 
elastic  recoil  of  the  vessel  succeed  each  other  wiihout  interruption, 
to  that  there  is  no  period  of  repose  in  the  artery.  ^\Tien,  however, 
the  pressure  of  blood  in  the  artery  falb  bel»w  &  certain  point, 
these  character  disappear  or  arc  modified.  Fig.  17  shows  that 
the  duration  of  the  distension  of  the  artery  is  only  about  one-third 
of  that  of  its  contraction.  The  rapidity  and  slowness  of  the  pulso 
depend  on  the  ratio  of  these  periods.  The  pulse  is  quick  when  the 
duration  of  the  arterial  distension  diminisnes,  and  slow  when  it 
increases.  The  line  ab  becomes  less  oblique  and  more  nearly  ver- 
tical, in  proportion  as  the  time  of  the  distcnsicm  is  short,  quick, 
and  nearly  instantaneous.  The  rapidity  of  the  pulse  is  increased 
by  quick  action  of  the  heart,  considerable  power  of  yielding  in  the 
arterial  walla,  easy  afllax  of  blood  owing  to  dilatation  of  smaller 
voaaeU,  and  neamcaa  to  the  heart.  Tlio  term  quicJauas  has  referonoe 
to  a  single  jmlse-beat  and  freouency  to  the  number  of  beats  in  a 
given  time,  sAy,  one  minute.  The  line  bed  ij  always  more  oblique 
than  ab.  and  in  carrfol  tracings  it  presents  aeyeral  elevations  or 
notches  (see  fig. 
.IS).  If  we  refer 
the  different 
portions  of  tlie 
cun-e  to  their 
origin  the  re- 
sult   ia  as   /ol- 

lowii  —  (1)  the  

up-stroke  corre-  pio.  \b. 
8]>onda  to  the  i«rt 
Systole  of  the 
left  ventricle, 
opening  the  aor- 
tic valves,  pour- 
ing the  Mood 
into   the  arter- 

\'^S  and  distending  thnn ;  (2)  the  downitroke  rcpreaenta  the  time 
during  which  the  blood  is  flowing  out  of  the  arteries  at  their  pori- 
phcrr  intn  thr  ripiUm-irs  ;  (3)  the  larger  wave  in  the  descent,  i.r., 
•  nstolic  wave,  represents  the  lime  of 
vcs;  (4)  the  prrdirrotic,  first  tidal,  or 
,v«  ,.  ,-t,r.  -.ft^r  .i,„  fimt  AVfltolio  »*ave 
!>ramwcll).    In  many 
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p«r  minnte.  The  pulse-rale  is  inflaenced  bv  the  andennenKon^ 
lictots.  (1)  Age  :  a  newly-born  child,  130  to  140  beats  jwr  minute  ; 
1  year,  120  to  130  ;  2  yeai-s,  105  ;  3  years,  100  ;  4  veacs,  97  ;  o  years, 
94  to  90  ;  10  years,  about  90  ;  10  to  li  years,  78  ;  15  to  50  years, 
70  ;  60  years,  74  ;  80  years,  79  j  80  to  90  years,  over  80.  (2)  Length 
of  body  :  Czamecki,  Volkmann,  and  Rameaux  have  shown  that  as 
the  height  increases  the  pulse  slows,  (3)  Bodily  itaUs :  activ* 
muscular  exercise,  increased  blood-prcasnre,  active  digestion,  paib, 
uer\ous  excitement,  extreme  debility  quicken  the  pulse.  (4)  Tern- 
jxralure:  increase  of  temperature  quickens  the  pulse.  An  increase 
cf  1"  above  9S°  Fahr.  is  associated  with  an  increase  of  10  beats  per 
minute  :  thus,  at  9S°  F»hr.  the  pulse-rato  will  be  60  per  minute  ;  at 
99',  70  ;  at  100°,  SO  ;  at  101%  90  ;  at  102°,  100  ;  at  103*,  110  ;  at 
104°,  120  ;  at  105°,  130  ;  aud  at  106°,  140  (Aitken).  (5)  Posture  : 
tl.e  pulse  is  more  fre<iuent  vhen  one  stands  than  when  one  sits,  and 
still  slower  when  one  lies  down.  (6)  Sensory  impressions :  musio 
is  said  by  Dogiel  to  quicken  the  pulse.  (7)  Pressure  :  increased 
barometric  pressure  slows  the  pulse.  (8)  Diurnal  rhythm  :  3  to  6 
A.M.,  61  beats  ;  8  to  U.SO  A.M.,  74  ;  towards  2  P.M.,  a  decrease  ; 
towards  3  (at  dinner-time)  another  rise,  which  goes  on  until  6  to  8 
r.M. ,  when  it  may  be  70  ;  towards  midnight,  £4  ;  a  rise  again  to- 
wards 2  A.M.,  when  it  soon  falls  a^in,  and  afterwards  rises,  aa 
before,  towards 3  A.M.  (Ijandois  and  Stirling). 

Colin  glTos.the  following  pnUe.r«tes  In  vmnous  animals  :— elephant,  25  to  SS 
beau  per  miontA  ;  camel.  2S  to  32 ;  clrtff.,  M  ;  boree,  SO  to  40 ;  ox,  45  to  60 ; 
tapir,  *4  ;  ass,  46  to  SO ;  pig,  TO  to  60 ;  lion.  40 ;  lionew,  «8 ;  tiger,  74  ;  ihw p, 
TO  to  SO ;  goat,  TO  to  80 ;  leopanl,  dO :  wolf  (femalaX  M :  hjiena,  M ;  dog,  M 
Xn  lOO;  cat,  120  to  l-iO;  rabbit,  120  to  150;  mouse,  120;  gooao,  110:  pi^D, 
ISO ;  lico,  140;  snake,  U  ;  carp,  20 ;  frog,  80 ;  salamander,  77. 

A  pulse  is  said  to  be  stronger  weak  according  to  the  weight  it  u  Streigtl 
able  to  raise.     The  strengtli  is  usually  estimated  by  pressing  the  of  pulse 
finger  on  the  arter)-  until  tlie  pulse-beat  beyond  the  point  of  pressure 
disappears.     The  pulse  is  said  to  be  h.ard  or  soft  according  to  the  TensioB 
degree  of  resistance  experienced.     In  feeling  the  pulse  it  is  import- 
ant to  notice  whether  the  tension  is  great  during  the  distension  of 
the  vessel,  or  whether  it  is  hard  during  the  intervals  between  tks 
pulse-beats  as  well  as  during  the  beata  themselves.     On  the  other 
hand,  it  may  bo  soft  in  these  intervals  in  conse<)uence  of  the  semi- 
lunar valves  at  the  aorta  not  closing  perfectly  (aortic  incompetencv), 
thus  allowing  the  blood  partially  to  flow  back  iiito  the  ventricle. 
This  softness  and  the  feeling  of  sudden  coUaps*  of  the  arterisl  wall 
are  the  pulse  characteristics  of  unfilled  arteriea.     A  pulse  may  l.e  Voltm* 
large  in  volume,  as  where  a  large  amount  of  blood  is  thrown  into 
the  aorta,  owing  to  hypertrophy  of  the  left  ventricle,  or  it  may  be 
small  and  thready  when  a  small  quantity  of  blood  passes  into  the 
aorta,  either  owing  to  a  diminished  total  amount  of  blood,  or  from 
constriction  of  the  aortic  eritice  (aortic  8tenosis\  or  from  diseaita 
of  the  mitral  valve  allowing  the  blood  to  regurgitate  into  the  left 
auricle,  or  when  the  ventricle  contracts  feebly. 

The  pulse  becomes  later  and  later  in  time  as  we  recede  from  the  Vclocit) 
heart.     Czermak  estimated  the  delay  as  follows: — carotid  ptilye,  ofpnlra- 
after  the  cardiac  beat,  '087  second  ;  radial,  "159  second  ;  posterioi   »«>•. 
tibial,  '193  second.     By  placing  delicate  tambours  or  electromag. 
netic  sphvgmographs  at  difTereut  points  of  the  circulation  and  re- 
cording tne  movements  on  a  rapidly  moving  surface,  E,  H.  Weber 
found  tlio  velocity  of  the  pulse-wave  to  bo  30'31  feet  per  second  ; 
Garrod  found  it  to  bo  from  29°52  to  8543  feet  \vt  second  ;  Craahey 
determined  it  at  27'89  feet  per  second  ;  and  Moms  at  27'2S.     la 
the  arteries  of  the  upper  limb  it  is  stated  to  be  SO'84  and  in  those 
of  the  lower  limb  31'82  feet  per  second.     The  wave-length  is  ob- 
tained "  by  multiplying  the  duration  of  the  inil<)W  of  blood  into 
the  aorta  =  OS  to  '09  second  by  the  velocity  of  the  pulse-wav." 
This  would  give  the  wave-length  at  2-46  feet. 

As  already  pointed  out,  inspiration  favours  the  flovr  of  blood  into  Iiifluencv 
the  veins  and  retards  the  flow  in  the  arteries,  whilst  expiration  has  of  rts]  i 
the  reverse  efTecL     The  tension  of  the  arteries  during  inspirsti'  i  r.>tMa  c> 
is  therefore  less  than  in  expiration,  and  this  alTeets  the  form  of  th^  p'lJsa. 
pulse-curve,  OS  is  seen  in  fig.  19.     (1)  "  Tlie  greater  distcnsit-i  of  the 
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arteries  during  cxpiraMon  «iu»es  ail  the  part*  of  the  cirvo  o^-mrrinff 
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fortB.— '11  u  rhv»hmi.-»l  rontraaion.,  such  M  hnvo  boon  «>.n  in 

Mnd.i.t  both  of  the  pul»  »...!  of  rfsmnlory  movoinoi.ts  ;  .nJ  (.) 
'^mJS.te^  contmotion,.  un.lcr  tho  inllurnoo  of  tho  norvon.  .y.trm 
wh^rpUv  "  in.i«rui.t  part  in  tho  Ji,trib.,Uon  of  the  bloo.».  Tho 
rmounrofcontrJcfon  of  .n  «tor.v  »,11  ^tfoct  th,  P""'-"  »/  '° 
uZ  in  It.  interior :  it  will  .c«lor«t.  or  irt.rJ  tho  ramd.  y  of  h. 
t  ooJ  cunont ;  and  it  will  r.gtilat.  th»  surfly  of  bW  to  tho 
ciSlu"  arc.  0  which  th.  vca^l  ia  distnbutoi  By  .uch  .r.«.go- 
mcnto  iJw  tho  distribution  of  blood  to  r.rious  organs  ,s  rop.latod. 
StS  o^taK  >hi.,g  what  has  Won  tormod  a  M;..«o  <;r  local  r.m,  a- 
li«  Vor  camplo.  if  tho  vosaols  in  ono  organ  romau.  pormanently 
conTract.  1.  whilst  thoso  in  a  noighbourins  organ  an,  d.latod.  moro 
Mood  w.Hlusa  to  tho  Uttor  than  to  tho  fortnor,  and  some  end 
of  ph  "  :■  .:.al  importance  mav  1»  »orveJ.  Thus  phy«olog.c« 
«r^Ut.on,  nmv  o..'ostaMishcd  Votwoen  tho  cerebral  •"'I  «h>ro' 
cS^Ut!An>.  thi  gastro.  hepatic  and  the  splomc  circulations,  and 
Si^dUtrihution  of  blood  in  the  lower  extremities  aa  related  to  the 

Ita  stethoiop.  be  rlaced  over  a  large  artery,  a  murmur,  sound, 
or  baiit  will  be  hearj,  caused  bv  the  l)Iood  rushing  through  the 
T««l  narrowed  bv  the  pressure  of"  tho  instrument    The  fluid  escapes 
in'o  a  «   '•  r  Portion  of  the  vessel  beyond  the  point  of  pressure,  and 
vased  bv  the  lorticles  of  fluid  there  being  tnrown  into 
;  ..    not  bv  vibrations  of  tho  wall  of  the  vessel.     SiK-h 

!.         ,  ...  .  ..o'ured  hv  a  certain  degree  of  elasticity  in  the  *al  s  of 

I'  e  ^ .  »m1  bv  diminislicd  iwriphoral  resistance  allowing  tho  blood 
•o  flow  »way'fr,elv.  and  bv  a  conMdonible  dilTerence  of  the  pressure 
io  the  narrow  and  wide  p^ts  of  the  tube.  They  are  always  heard 
over  an  aneurism,  when  the  arterial  tube  is  dilated,  and  when 

, ,-..  ;,  M.plied  to  a  Targe  vessel.     The  placental  sonflle  or  bruit 

!  :  ,.regnancv  is  a  sound  of  this  kind,  arising  from  presisuro 

.  dilated  uterine  arteries.     In  cases  of  insuflicicnt  aortio 

ralv.j  a  .lout.Io  blowing  murmur  mav  be  heard,  the  first  being 
due  to  the  rush  of  blood  into  the  vessel  caused  by  the  ventricular 
contraction,  and  tho  s«:ond  bv  the  flowing  back  of  the  blood  into 
the  heart  during  dUstole.  Comp.  p.  108  below. 
Ckt>m»rT  Capillars  Circulalio,i.—Th<s  circulation  in  the  capillaries  may  bo 
diioU.  readily  studied  by  placing  under  the  microscope  any  transparent 
tios.  membrane  conUining  vessels,  .uch  as  tlie  web  of  a  frog  a  foot,  the 
meaentcrv,  lung,  or  tongue  of  a  frog,  tho  tail  of  a  fish  or  a  tadr.ole, 
the  wing'  of  a  bat.  the  third  evelid  of  tho  pigeon  or  fowl,  the  liver 
of  a  frog  or  *newt,  the  mucous  membrane  of  the  inner  surface  of 
the  human  lip,  or  the  conjunctiva  of  the  eyeballs  and  eyelids.  Under 
favourable  conditions  the  following  phenomena  may  clearly  be 
noticed  (1)  The  diameter  of  the  finest  capillaries  is  such  as  to  per- 
mit the  poaaage  of  corpuscles  in  single  file  only,  and  it  may  vary  from 
, Ai  to  rf  tn  of  »n  '"cb.  (2)  The  average  length  is  about  A  ?'  »" 
inch      (3)' The  nnmber  varies  according  to  the  degree  of  activity  ot 


bv  exposure  to  the  air  foi  ono  or  two  hours  (see  fig.  20).  It  consists 
of  the  adhesion  to  the  wall  of  the  vessel  of  the  colourless  corpuscles 
and  their  protrusion  through  tho  wall  into  the  surrounding  tissues. 
Hering  is  of  opinion  that  it  is  duo  partly  to  tho  filtration  of  the 
colloidal  matter  of  tho  cell  uikUt  Mood-preiwuro.     Diapedesis  is  of 


iniiwrtance  as  constituting  a  part   of  tho  inllaminatory  process. 
The  colourless  cells  become  pus  corpuscles  (Cohenheira) ;  see  1  ATU- 
p.  865.     (IS)  If  a  vascular  membrane  boy^W 
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gently  irritated 
whilst  under  the 
microscope,  the 
capillaries  become 
first  slightly  nar- 
rowed and  then  di- 
lated, crowded  with 
corpuscles,  whilst  * 
the  blood  -  stream  . 
becomes  slower. 
By  and  by  the 
stream  oscillates 
and  then  alto- 
gether stops.  This 
constitutes  stastis,  Fin.  20.— Small  vessels  of  moBentery  of  (top,  Bhowlnij 
a  nart  of  the  iu-  ■ll«ro'l"ia  of  colourless  cor|jiiscks.  to,  «■,  ytscnbr 
o  part  01  mo  m  ^,ji,  .  „„^  p(,iscuiii.^-»  upacc  ;  r  r,  red  corpuicles  ;  1, 1, 
flamiuatory  pro-  ,.oi„urle,is  corpusclos  nilhrriiig  to  wall ;  c.  c,  coiourlcsi 
cess,  and  is  fol-  corpuscles  in  vnriouMatnges  of  extrnsiuii ; //.eitrudca 
lowed  by  exudation  corpuscles.  (Londoia  Bud  Stirling.) 
of  the  plasma  of  the  blood,  along  with  colourless  CMpuscles,  and 
moro  rarely  coloured  corpuscles.  _ 

The  most  important  vital  pronevty  of  capillaries  is,  as  alrcaily  Vital 
mentioned,  contractility,  by  which  their  calibre  may  bo  modified,  proiicr- 
The  protoplasm  fonniug  their  walls  contracts  when  stimulated,  ties  ot 
Some  investigators  have  supjiosed  tho  nuclei  to  bo  active  agents  iu  capil- 
contraction  ;  but  moro  probably  tho  cell  substance  Is  tho  seat  of  laTics. 
change.     Oxygen  causes  the  nuclei  to  swell,  whilst  carbonic  acid 
has  the  opposite"  efliect.     Roy  and  Graliaiif  Brown  attach  much  im- 
portance to"lho  active  contractility  of  the  capillaiies  as  regulating 
the  distribution  of  blood,  now  contracting,  now  relaxing,  according 
to  the  needs'  of  the  tissues  in  their  vicinity.     Elasticity  is  also  a 
characteristit  of  the  capillary  walls. 

Tho  arrangement  of  the  capillaries  in  an  organ  or  tissue  is  adapted  Arrange- 
to  its  functional  activity.     Where  there  is  great  functional  activity  ment  of 
there  is  a  rich  plexus  of  capillaries,  and  in  the  converse  case  tho  capil- 
converso  is  also  true.      Contrast,  for  example,  the  capillary  supply  larics. 
in  cartilage  with  that  of  muscle,  or  that  of  the  grey  matter  of  the 
nerve  centres  with  that  of  the  white  matter  (see  PHTSioLoay,  vol. 
six.  p.  23  sq.).     But",  in  addition,  the  distribution  of  capillaries 
always  torrespojids  to  the  intimate  structural- arrangements  of  tho 
tissue  or  organ.-    So  precisely  is  this  tlie  case  that  a  good  histologist 


the  ti«su^  being  numerous  whore  nutritive  processes  are  active,  as 
in  the  liver  and  muscles.     (4)  They  form  networks  or  anastomoses, 
the  form  and  arr«igement  of  which  are  determined  by  tho  tissue 
elements.     (5)  In  tho  smaller  arterioles  and  venules,  and  in  the 
capillaries,  the  current  is  continuous  and  there  is  no  pulse.     Owing 
to  the  elaaticitv  of  the  larger  vessels  the  intermittent  movement  ol 
the  blood  cansed  by  each  ventricular  contraction  is  in  the  capillaries 
transformed  into  a  continuous  flow.    (6)  In  some  of  the  larger  vessels 
the  current  is  more  rapid  than  in  others  of  equal  calibre  :  that  is  to 
say,  it  ii  more  rapid  in  small  arteries  than  in  small  vein.*     (7)  The 
cn'rrent  appears  to  have  a  nniform  velocity  in  all  ultimate  capillaries 
of  the  same  size.    (8)  Sometimes  a  slight  acceleration  of  the  rapidity, 
even  in  the  smallest  vessels,  moy  be  observed  to  follow  each  cardiac 
beat.     (9)  In  a  vtasel  larger  than  an  ultimate  capillarj-,  so  largo  os 
to  i-rmit  the  pasaage  of  several  coloured  corpuscles  abreast,  these 
mav  \t  seen  travelling  with  great  apparent  velocity  in  the  centre  of 
the'  stream,  whilst  the  colourless  corpuscles  move  morn  slowly  and 
with  t  rolling  motion  next  tho  walls  of  tho  tube,  in  a  layer  of  plasma 
called  Poia«mlle'»  space.     The  coloured  corpuscles  also  remain  sepa- 
rate from  each  other,  and  do  not  exhibit  any  tendency  to  adhere 
together  or  stick  to  the  walls  of  the  vessels,  whereas  tho  colourless 
corpujclM  do  both,  more  especially  after  the  membrane  has  been 
exposed  for  some  time  to  the  air,  so  as  to  excite  the  early  stages  of 
inflammation.     Prof.  D.  J.  Hamilton  has  shown  that  the  nearer  a 
nunended  bodv  approaches  the  specific  gravity  of  tho  liquid  in 
which  it  is  immersed  the  more  it  tends  to  keep  in  the  centre  of  the 
stream,  and  he  lUtes  that  the  reason  why  the  coloured  corpuscles 
keep  tho  centre  and  the  colourless  the  sides  of  the  stream  is  that 
the  specific  gravity  of  the  former  is  the  same  or  slightly  greater  than 
the  blood  plasm,  whilst  that  of  the  colourless  corpuscles  is  less.     (10) 
If  the  cahbro  of  an  ultimate  capillary  be  marked  at  the  beginning 
of  an  observation,  and  acain  some  time  afterwards,  it  will  frequently 
b*  noticed  that  it  has  become  narrower  or  wider,  indicating  that 
contractility  is  one  of  tbe  properties  of  capillaries.    (11)  The  velocity 
is  greater  in  the  pulmonary  than  in  the  systemic  capillaries.     (12) 
The  phenomenon  known  as  diajxduii,  or  migration  of  th"  white 
Mi^l  corpus,  lis.  first  described  by  Waller  in  1816.  is  readily  s^en 
in  the  mofenterv  of  the  fro<;  aft«r  inflammation  has  been  excited 


is  able  to  identify  the  organ  from  an  injected  preparation  showing 
the  vessels,  although  none  of  tho  illtimato  histological  elements  of 
tho  organ  or  tissue  are  to  be  seen.  In  muscle,  for  example,  the 
capillaries  exist  in  tho  form  of  elongated  meshes  ;  in  connective 
tissue,  such  as  is  found  beneath  tho  skin,  in  an  irregular  network  ; 
in  the  papilla:  ot  tho  sldn,  in  loops  ;  and  to  form  tho  glomeruli  of 
the  kidney  in  close  rotionlacions  (seo  Nutrition,  vol.  xvii.  p.  673, 

The  movemert  in  the  capillaries  is  duo  to  the  force  of  the  heart.  Attract- 
as  modified  by  the  vessels  (via  a  tergo).     Some  have  supposed  that  ive  in- 
it  is  supplemented  by  an  attractive  influence  exerted  by  the  tissues  fluence 
(vis  afronle) ;  and  tho  statement  is  supported  by  the  observation  oftissucs. 
that,  when  there  is  an  increased  demand  for  blood  owing  to  active 
nutntional  changes,  thcro  is  an  jncreaao  in  tho  amount  ot  blood 
flowing  to  the  part,  such  as  occurs,  for  example,  in  tho  mammary 
gland  during  lactation,  and  in  the  growth  ot  the  stag's  horn.     Such 
an  attractive  influence  on  the  part  ot  tho  tissues  is  quite  conceivable 
as  a  force  o-ssisting  in  tho  inward  flow  of  blood,  acting  along  wiUi 
capillarity  ;  but  its  amount  is  infinitesimalVy  small  iu  companson 
with  tho  force  exerted  by  tho  heart.     Tho  force  of  the  heart  is 
sufficient  to  drive  tho  blood  through  tho  capillaries  into  tho  veins. 

When  capillaries  are  examined  in  a  transparent  membrane  of  a  Capillary 
livinr'  animal  no  pulse-liko  movement  is  visible.  Owing  to  tho  pulse. 
elast?city  of  the  vessels  the  pulse-wave  has  been  almost,  if  not 
quite,  extinguished,  and  what  might  have  remained  of  it  is  destroyed 
by  the  groat  resistance  ofl'ered  by  tho  numerous  capillaries.  It 
these  and  tho  arterioles  be  widely  dilated,  a  pulse  may  appear  in 
tho  veins,  as  occurs  when  tho  vaso-difator  fibrus  of  tho  chorda  tym- 
pani  nen'o  are  stimulated,  causing  a  pulsc-liko  niovemeni  iu  tho 
veins  of  the  sub-maxillary  gland  (see  Piivsioi.oav,  vol.  xix.  p.  30). 
By  increasing  the  extra-vascular  pressure  pulsations  may  occur  in 
tile  capillaries  (Roy  and  Graham  Brown).  Tho  wcll-l:nown  throb- 
bing in  tho  fintrer  when  constricted  by  an  india-rubber  band  and 
the  throbbing  ot  inflammatory  swellings  are  examples  of  pulsation 
in  capillaries.  ,       „ 

Venous  Circulation.— Viie  walls  of  tho  veins  are  thinnci.  less  Venous 
elastic,  and  more  distensible  than  the  walla  ot  tho  arteries.  They  circula- 
contain  lioth  clastic  and  contractile  tissue,  thoui-h  to  a  smaller  ex-  tion. 
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lent  than  tlic  arteries.  Xamerous  anastomoses  esrist  between  veins 
and  erun  between  superficiiU  aiiU  (ice]»  veins,  so  that  if  the  tlow  of 
Mooil  be  ob>>tructcil  in  one  direction  it  readily  finds  a  pas^a^  in 
another.  The  circulation  in  the  vcius  dcjicnds  (I)  on  iuetjuality 
of  blooil-prcssuiv,  the  pressure  being  much  less  in  the  veins  tlian 
in  the  arteries  ;  (2)  on  muscular  action  compressing  the  veins,  and 
thus,  in  coii^^ctjucnce  of  the  valves  found  in  many  veins  opcnin;^ 
towards  the  heart,  forciug  on  the  blood  in  the  direction  of  that 
or^^an  ;  (3)  on  the  movements  of  rt-spiration, — insjiiration,  as  already 
seen,  favouring  tlie  ftow  of  blood  in  the  great  veins  towards  the 
lix^trt ;  and  (4)  on  the  suction-like  action  of  the  riglit  auricle,  and 
in  the  case  of  the  lun^  that  of  the  leit  auricle,  drawing  the  blood 
toivauU  tke  heart  During  venesection,  muscular  action  increases 
the  flow  of  blood  from  the  divided  vein  ;  lunce  the  use  of  the 
barber's  pole,  wliich  was  CTasi»cd  by  the  patient  during  blecdinj;  by 
the  barbcr-aui-geou  of  olX  The  flow  of  blood  in  veins  is  continu- 
ous, or  ucaily  so  ;  when,  therefore,  a  vein  is  cut,  it  does  not 
"spurt"  as  an  artery  does,  but  it  "wells  out"  in  a  stream. 
Occa-  Tiicre  is  normally  no  pulse  in  veins  ;  but  sometimes  a  pulse  may 

noual  be  observe*!  in  the  veins  of  the  neck,  isochronous  with  the  auricular 
polite  in  systole,  when  there  is  an  obstruction  to  the  jwissage  of  blood  from 
veins.  the  right  auricle  into  the  right  ventricle.  Tulsc -tracings  (fig.  21) 
taken  iu  these  circumstances  arc  very  similar  to  tliose  of  the  cardiac 
impulse.  In  this  ti-aciug  the  part  ab  represents  the  right  auriculai' 
contraction.  During  the  s%*stolc  of  the  right  ventricle  the  tricuspid 
v&lve  closes,  and,  if  it  be  insuincitnt, — that  is,  if  it  does  not  cIo>e 
properly, — a  jK-sitive  wave  is  transmitted  along  the  sui>erior  vena 
cava  to  the  jugular  (&c  in  the  pulse- tracing).  The  closure  of  the 
pulmonary  is  indicated  at  «.  During  the  diastole  of  the  right 
auricle  and  ventricle  the  blood  flows  to  the  heart 
and  the  curve  descends,/.  It  has  also  been  pointed 
out  by  Friedreich  that  a  pulse  in  the  jugular  vein 
doea  not  ucccT»arily  mean  insuRiciency  of  llie  tri- 
cospid  valvo  but  a  weakened  condition  of  tho  valve 
in  the  jugular  vein  itself,  a^  the  pulse  will  not  Iw 
pro|»gated  into  the  jugular,  even  in  cases  of  insufE- 
ciency  of  the  tricuspid  valve,  if  the  jugular  valvo  bo 
jterTect,  If  there  is  great  obstruction  at  the  mitral 
oridce,  a  venous  pulse  may  also  be  observed,  which 
is  associated  with  engorgement  of  tho  right  auricle. 

Sometimes  a  j>uUe  in  the  veins  occurs  when  there  is  LS- 

ancli  rigidity  from  atheroma  in  the  walls  of  the  great  Fic.  21.— Tmc- 
rcssels  as  to  destroy  the  elastic  inlluence  of  these  "'**  ^^f  vcnoas 
|»arts,  and  at  the  same  time  such  a  degree  of  dilata-  iuni^icnry'  ^f 
tion  of  the  arterioles  and  capillaries  as  to  admit  of  Uir  tncimiml 
the  onward  proimUion  of  the  movtmout  caused  by  vaivf.  (KhaJ- 
the  hurt's  contraction.  Lastly,  a  pulse  may  occur  "'*^^) 
vrhfn  tho  blood- pressure  rises  and  falls  suddenly,  as  in  insnfTicicnry 
of  the  aortic  valves,  and  when  the  arterioles  are  much  dilated. 
Toirards  the  close  of  life,  when  the  heart  is  feeble  and  eilujiion  may 
Im  taking  place  into  the  pericardium,  a  venous  pulse  may  be 
observed. 
Veoona  If  a  itethoscone  he  placed  at  tho  root  of  the  n'^-k  above  the  collar 
«ouDda.  lM>nea,  and  on  tno  rignt  aide  in  particular,  a  whistling,  rushing,  or 
blowing  Aound  will  ho  hcanL  ThLs  ia  the  bruit  dt  diubU,  familiar 
to  physicians.  If  heard  withont  pressure  l»eing  ma^lc  by  the  stotho- 
arope  it  is  abnormal,  as  it  occurs  in  conditions  of  an;vmia  from 
almoflt  any  cause  ;  but  it  may  be  heard  in  a  healthy  person  when 
pressure  is  applied  and  when  the  head  is  turned  to  the  op|>osite 
side.  It  is  held  to  be  duo  to  tho  vibration  of  the  bloo^l  in  rushing 
from  the  contracte«l  portion  of  the  common  jugular  vein  into  tlio 
more  dilatf^d  part  of  this  vessel.  During  the  fturi<  ulnr  diastole  and 
during  in:tpiration  it  is  more  marked,  as  the  blood  then  flows  mora 
rjpidJy  in  tb«  veins  towards  tho  heart. 

Th^nomtna  <if  Central  Circulation. 
FTaviiig  described  tlio  structure  and  functions  of  tho  orpuu  con- 
cerned in  the  circulation, — namely,  hrart,  artrric*,  capillnrirA,  and 
\rinj, — wo  are  ina  j>ositinn  to  consider  th»'  phcnomc>nanf  thecircnh 


PrinM 
factors 
hifluen- 
cinf  cir 
<alatioii. 


of 

Wn 

tb 


tl.' 
tl" 

nrt 
Vfirti  A^ 

tl.v.   " 
Ik. 

Ik.    .. 


Con^idrr  ' 
ovrr-filled 


.    .  .   .  r  .1    ,   .    .    .1..:    -    -1,  n  cIoM^l 

itiastatn 

V,i4xl  and 

•till  ntotioiiU.M  and  in  ctjuilibrium. 

if  anr   [»oint.  a.^  occum  when  the 


\V)t«it    lIio  ht^rl  ftt4'|>4 

orti  and   more  ulnwly  until 

'  •'  •'  ni  rirrula- 

mtn  th»? 

.,    nf    ll.  ■ 


heart,  as  regards  numbei,  strength,  and  volume  of  beats ;  and  (2) 
the  amount  of  resUunce  in  the  arterioles.  Modifications  of  these 
influences  are  the  pressure  and  the  velocity  of  the  blood. 

As  the  blood  is  circularing  through  the  vessels  under  the  influ-  Blooo 
encu  of  the  action  of  the  heart,  it  exerts  a  certain  piessure  or  ten-  pressure 
sion,  the  existence  of  which  is  shown  by  the  jet  of  blood  which  spurts  in 
out  on  the  piuicture  of  an  artor)-,  and  Dtc  amount  of  which  16  indi-  vessels, 
catcd  by  the  height  to  which  the  jet  is  proixlh-d.     An  lustniTiuut 
for  measuring  thiji  pressure,  termed  a  kymograph,  ha^  been  devised 
by  LuJwig.     Uut  this  apparatus,  Qwin'g  to  the  inertia  of  the  mass 
of  mercury, — the  medium  used, — can  only  register  meaoiblood- 
pressure,  and  the  more  delicate  \-ariations  escape  notice.     Fick  iu 
18C4  attempted  to  register  these  smaller  tluctuiitioas  by  means  of 
a  cur^'cd  si>ring-kymogTaph,  consisting  of  a  hollow  spring,  which 
is  made  to  oscillate  by  variations  of  pi-cssure  communicated  to  tho 
interior.     Small  portions  of  a  tracing  taken  wilh  the  mercurial 
manoinctric  kymograph  of  Ludwig  are  shown  in  lig.  22.    From  tliis 
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Fig.  22.— Mercurial  kymopranhic  tracinp  from  carotM  of  dop,  Ahowins  fi.nii 
of  cur\-e  on  a  large  vcalc.  Tito  Ogurca  on  tlie  left  niitrcsctit  uttn.  of  lucrcui}. 
(Manry.) 

it  will  be  observed  that  there  is  (1)  an  increase  and  diminution  of 
blood-pressure  with  each  cai-diac  beat,  as  is  shown  in  the  sninller 
cur^'cs,  and  (2)  an  increase  and  diminution  pro<tuccd  by  regulatory 
moi-emcnts,  the  inci-case  occurring  chiefly  during  inspiration  and 
the  decrease  chiefly  during  expiration,  os  is  indicated  by  tlio  larger 
waves.  It  is  evident  also  that  all  the  smaller  curves  have  tho 
same  general  character,  and  that  tlicy  reveal  nothing  as  to  varia* 
tion  in  pre-isure  during  individual  beats.  To  show  such  variations. 
Kick's  kymoCTaph  must  be  ustd,  when  a  tracing  will  be  obtained 
in  which  tlight  oscillations  of  pressure  in  tho  dov.n-stroko  of  c.ich 
separate  beat  may  be  ob^rvcd.  By  employing  tho  difl^crent  fonus 
of  kymograph  tlie  following  conclusions  have  Wen  amvcd  at 

{a)  Arterial  Pressure, — (1)  The  jircssure  diminishes  from  the  heart  Arterial 
to  tho  capillaries.  (2)  It  attains  its  maximum  in  the  ventricle  at  pre»sar» 
the  moment  of  systole,  and  its  minimum  in  the  auricle  at  the 
moment  of  diastole,  at  which  time  also  the  prcssme  in  tho  auricles 
and  iu  the  great  veins  may  be  negative,  that  is,  below  atmospheric 
pressure.  (3)  Tho  mean  lilooil-pressurujn  tlie  large  arteries  of  large 
mammals  and  of  man  is  ei]ual  to  that  of  a  mercurial  column  5*5 
to  6"3  inches  in  height  (4)  The  blood -pressure  iu  various  animals 
has  been  asccrtaiuetl  tu  bo  as  follows,  the  results  Wiug  expressed 
in  terms  of  a  column  of  meiviiry  of  tho  indicated  number  of  inches 
iu  height  Carotid  of  horse,  634  ;  carotid  of  dog,  &-89  O'oiseuille). 
Carotid  of  horse,  48  to  8'42  ;  carotid  of  do^,  5'^'J  ;  carotid  of  goaf, 
4  61  to  5-31  ;  caiotid  of  rabbit,  354  ;  carotid  of  fowl.  346  to  6;3; 
aottaoffrug,  '86  toM4  ;  gill  arterv  of  pike,  ISS  to  3'3  (Volkniann). 
Carotid  of  dog,  512  to  7'48  (Ludwig).  Carotid  of  calf,  6  97; 
carotid  of  sheep.  6*65;  carotid  of  goose.  6'3S  ;  carotid  of  stork,  G'34  ; 
brachial  artery  of  pigoon,  657  ;  carotid  of  cat,  Si> ;  brachial  artery 
of  man  during  o|H!ration,  433  to  4-72  (Faivre).  Anterior  tibial 
artery  of  bov,  3-93  to  6*3  (E.  All«ert).  Il  no  doubt  A-aries  even  in 
animals  of  tfio  bame  s|H*cics.  (5)  Tho  arterial  pre.ssnre  at  any  given 
point  undergoes  periodic  variations,  increasing  at  tho  instant  Ot 
vcntrirular  systole  and  diminishing  during  diastole  ;  they  ara 
most  marked  in  tho  arteries  near  the  heart  (*5)  These  {trriodio 
variations  may  l>o  observed  in  the  intermittent  spurlin:^  nf  m  artery 
when  it  i>«  imnctureiL  (7)  It  is  necuM-ir)*  to  dintin  ■\  tlie 
mean  ailrnal  presunre  at  any  point  of  an  artery  •*  '  pres- 
sure of  the  hlooil  in  tlio  whole  artrri.!!  lystrm.  \i v  l*e 

obtained  by  tAking  tho  mean  of  the  iirc.Muns  in  many  diftint 
arteries  at  variou-i  di.ttincrs  from  tlir  h<-nrt.  (*^1  Tlic  xnrnw  ai:.  lul 
pirMure  dp|Tnd»  diivctly  ou   t  '.>iial 

nvitom,  and  roiuwunontly  on  \  that 

any  diniinnlion  of  calibrf,   pit...  ■  ivoua 

inllu«*nrp»,  will  inrivA»e  the  mean  ai "  (V)  The  nicau 

arterial  prewnro  inrreaari  wiMi  tlir  r  -nt*  of  thr  h^trf. 

(10)  The  bl-H^I-prvMiiiv  I. 
atr^l    aelinii   of   tho   hp.ni  t 

1.  whiUt   It  iKK-nmrk  amaiicr  during  dimiii- 
nf  thr  heart  i"  annniia.  and  aftT  hwrnor. 
iliA^p  ot  e»tirtjwii»  ftuni  the  b|rx*l  by  the  •-■. 
(I^ndni*).      (Il\  Thr  pf^urv   i%  affrrlr^l   1 
linn   or  of  (1:1-'    •■   -      *    '    ■     l-].».>lvr««c!i.  ..    • 

inflnrnrcti  1  n  m.     (»'-*>  'Hi"  prrwiire  i*  in-  ii-w^l 
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-  <DO«i  (I)  r«M#i»  Arjsufv. — (1)  In  tho  rrin^  firar  the  heart  the  pranuro 
(t««an.  U  ootj  oue  tvi-rnticth  to  one-tenth  of  th.it  of  the  coinv)|ioittliiig 
arMriaib  (S)  Ditruij;  fturicuUr  diastolo  the  prrssuro  in  the  veins 
near  tht  hMn  niay  l»ocoino  uo^ativc  (  =  -  0039  inch  of  itirrcurj). 
(3j  There  *ro  no  iviiixlu'  vanalions  of  prv.viuro  iu  tho  vein*  an  in 
lit*  arteries  cx^vpt  in  tho  givat  vi-ntnis  Iruuks  iu  tho  nock  and 
Bear  the  heart,  wLcit>  there  ia  a  diminutiuD  of  pressure  during 
aartcular  diiitolo  and  an  incrraM  duiiag  auricuLir  8^*!*tulo.  (4) 
Great  activity  yf  tho  h»'art  diminishus  venous,  while  it  incroaj*ea 
ftrtcrial  prr-wiirv.  (5)  Tho  intstMire  increases  ia  tho  vciuu  according 
to  tlicir  di^t.iiho  (mm  tho  iioart :  thus,  in  tl»e  oitemal  facial  vein 
of  tl*e  shivp  it  is  Cf^ual  to  a  column  of  mercury  '12  inch  in  height  ; 
\a  Jio  ti-arhial  to  a  column  'lt>  iuch  high  ;  in  brauchos  of  tho 
trachi'il,  '35  inch  ;  in  the  crural  vein,  '46  (II.  Jacobson).  (6) 
riethora  incn:a.sos  venous  prriisure,  whil^tt  anaMnia  diminishc3  iU 
(7)  Inspiration  causes  in  tho  great  Teiua  near  tlie  heart  au  increase 
in  prewnre,  whiUt  expiration  diminiahe-a  it ;  but  the  respiratorv 
Diovcmenla  "ilo  not  atRvt  the  vi-nous  stn-ani  in  i>eiiphonil  veins 
(Stirliug!.  (7)  Chin<^'*  in  tho  position  of  the  limbs  atfcct  venous 
pressnre  hvd.tMtatically  :  thus,  elevation  of  llie  evtrvmitit-s  favours 
the  Row  or  blooil  towaids  the  heart  ;  but,  if  Uie  heart  hang?i  down- 
irards.  the  fai**  loonies  tnrgid,  as  tho  outflow  by  the  veins  is 
retardod.  ($)  Ciavity  favours  the  emptying  of  do-stonding  ond 
hinden  the  emptying  of  a'«ccnding  vein.-*,  so  tliat  the  piissuro  be- 
comes less  in  tho  fomier  and  gieater  in  the  latter.  (9)  A*  nh-eady 
stattil,  rou&cular  movement  by  comprc&i»ing  tho  veins,  aide<l  by  the 
11  echanisni  of  the  valve,*,  favoui-s  the  flow  of  hlooil  towai\l^  the 
lieart,  and  thus  increases  tho  pre^urc  in  these  vessels. 
'(Hilary  (;)  Capillary  Prejaure. — For  obvious  reasons  capillary  picssuro 
■  ■<c«*ui4.  hw  not  been  directly  uicasured.  Von  Kries  has  measure<l  the 
amount  of  pressure  ucccssary  to  occlude  the  cartillarioe  in  an  area 

a.XFUudLiigin  these  ^c3scU,  such  as  tho  skin  at  the  root  of  the  nail 
on  th«  teimtnal  phalanx  or  on  the  ear  in  man,  and  on  the  mucous 

tuemlrane  of  the  gum  in  rabbits.     Ho  found  the  pix'saure  in  the 

capillaries  of  Uie  Land,  when  the  hand  is  i-oi^ed.  to  be  eqxul  to 

•95  inch  of  raercurj',  when  it  hangs  down,  2'13,  in  the  ear  '79,  and 

•a  the  gum  1*26.      Roy  and  Graham   l^rown  also  measured  the 

prcssun  neoesitary  to  close  the  capillaries  in  tho  web  of  the  frog's 

foot,  iu  the  toRgiie  and  mesentery  of  tho  frog,  and  in  the  tail  of 

ccwu  and  small  fishea      It  is  evident  that  any  condition  favouring 

tho  afflux  of  blood  to  a  capillary  area 

will  increase  the  pressure  in  the  cajnl- 

luin,  sQcb  as  tne  dilatation  of  the 

email  art«rioles  conveying  blood  to  an 

^rea  of  capillaries,  contraction  of  the 

venules  carr)'iDg  off  the  bloo<l  from 

it.  or  any  increase  of  proesuix;  iu  the 

arterioles   or   in   tlio    venules.      The 

arrangement  and  pasition  of  tho  capil- 

Ury  uetwork  must  affect  the  presjnire  ; 

I'ie  pressure  in  the  capillaric*  of  the 

glomeruli  of  the  kidney  inubt,  for  iu- 

stance,  be  greater  than  in  tho«  of  the 

skin,  as  ia  iJic  former  pasitiou  thue 

is  increased  resistance  owing  to  the 

double  set  of  capillariett  (see  NcTKI- 

riON,  vol  xvii.  p.  6S4}.     Finally  any  ^'^-  2.1— Diajram  shewing  mea- 

cl^ngc  ia  tb.  degree  of  contmction  of     SS.'!  T^^^^i'I'T-v!'^:^ 

Hie  n.-ul  of  tho  c»i)iUary  itaclf  will     - 

allert  the  prennro. 

The  general  facte  regarding  preasure 

iu  utciiea,  cafitllahcd,  and  veins  are 

illustratol  by  fig.  23. 
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jf  Uood. 


Viriom  attcnipta  have  been  made    '"'" '"*^ ■""'  'ii'"''"i» ("Q- 
by  Volkmann,  vlerordjj^^Ludwig  an-    S'^L'^lar'Ji'itta'SeS,';; 
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lane« ;  4,  Teiiu  ;  5,  aurlclo  ;  A  to 
C,  Uuo  of  nrcssare  in  great  arter- 
ies ;  C  to  1>,  In  Email  ftrterit-s  ;  D 
to  E,  In  capiilarieB  ;  B  to  B  in 
Tulns.  TIio  (totted  Imps  indicate 
pressure  riming  ventricular  ay*- 

~       ~      Uo- 

uni- 
«-r      ■    I      TT      •  '  I     /Wi.  "  i^duBMiuraM  Lueauiiuieu,  wllere 

uogicl,  llenng,  and  Chauvean  ant|  it  ia  negative  during  auricular 
Lortet  to  muxstire  the  velocity  of  the  diaatolc  (Bcaunia.) 
circulation,  and  s[>cii«l  iustruments  have  btsen  invented  for  tliat 
puriosc.  In  1S50  Volkinaim  couBtructcd  the  hiemadrotnoinctcr  ; 
thiji  waa  foUowe.1  by  tlic  ha-matachoinetor  of  Vierordt  in  1858  and 
by  the  h«:m«droniogTaph  of  Cliauvcau  anrl  Lortet  in  ISO?.  These 
instrtimenta  are  not  now  much  used,  having  been  superseded  by 
the  ilroinuk'  (carront-clotk)  or  rheoineter  of  Lndwig  and  Dogiof, 
which  was  invented  in  18C7.  This  instrument  mea-surcs  the  amount 
of  bio.. I  which  pos«e«  tlirough  an  artery  in  a  given  time.  It  con- 
KM%  of  tno  glaaa  bulbs  of  ecjual  eapacity  communicating  by  a  tube. 
One  of  tho  bulU  ia  fillod  with  oil,  which  is  expelled  by  the  blood 
into  the  aecoiid  (cmptv)  bulb.  The  inatruinent  ia  then  reversed  on 
its  socket  BO- tliat  the  bulb  containing  tho  blood  is  farthest  from  the 
licart,  and  the  former  process  is  repeated.  From  tho  time  oceuiiied 
iu  filling  and  refilling  the  velocity  of  tho  blood  in  tho  artery  of 
aupj'Iy  can  be. calculated. 
The  ' 


following  figures  give,  in  inches  per  second,  the  velocities 
of  tlie  bloo.1  in  different  veweU.     Carotid  of  dog,  807  to  1406  • 
remuenl  mrnti.l  of  horse,  12-Oi;  inaiiUaiy  of  horse,  9  lii  :  metotarsal  of 
"  t»         home,  2-0  (VolkniaunV      Mean  velocity  in  carotid  of  doi;,  10-28  : 
iu  carotid  of  dog  at  end  of  diastole.  8l«;  at  cud  of  sj-stole.  11-09  : 


wlocit- 


in  crural  artei7  of  <Jo(!  at  ond  of  diastole,  5-51 ;  at  ond  of  systole, 
11-41  (Vieroult).  Dui-ing  systole  in  caioUd  of  horse,  9'84  ;  o'l  tiiiia 
of  dicrotic  wave,  8-G0-,  at  eud  of  diastole,  D'U  (Chauvean,  ISuMolite, 
Lamytnue).  In  cnrolid  of  rabbits,  liora  3-7  to  8  9;  in  euiotid  o! 
dng,  tteiKlimg  51-2  lb,  poisoned  with  nioiphia,  from  13-/4  to  2S-86  ; 
in  carotiil  of  another  Jog,  weighing  20-09  lb,  from  B-57  to  20-47  ; 
iu  carotid  of  dog,  weighing  7'85  lb,  iu  which  tho  sympathetic  lurvo 
hiul  been  out,  Imm  803  to  13-35  ;  aud  in  carotid  ol  nuothui-  uog, 
weighing  6-97  Iti,  jioisoncd  with  morphia,  fioiu  13-35  to  18  03 
(Dogiol).  Tho  veliK'ity  in  tho  capillaries  cannot  bo  directly  uiea- 
sured.  E.  II.  Wobef  gives  it  at  -032  inch  jier  second  in  cjipiUarics 
of  mamm.Tls  and  -021  in  those  of  tho  frog.  Vieronlt  gives  the 
velocity  in  man  aa  '024  to  035  inch  \x:T  second.  \'olliniaiiii  states 
that  tho  How  of  blood  iu  mamiiialian  capillaries  is  five  hiiiidicd  tinges 
slower  than  in  tho  aorta.  Doudcra  assorts  that  the  velocity  of 
the  ciiru'iit  in  the  smaller  arterioles  is  ten  times  fa.ster  than  in  tho 
capiUarios.  When  the  ciinx-nt  i-caches  tho  veins  it  is  occclcrated  in 
cousequenco  of  dimiuished  resistance,  but  even  in  tho  larger  venous 
trunks  it  is  -5  to  "(5  times  less  than  in  the  corresiiouding  arteries. 
Tho  following  gencr-il  conclusions  may  be  drawn.  (1)  The  velocity 
of  tlie  blood  is  in  inverse  ratio  to  the  total  calibre  of  the  I'cssels : 
rapid  in  the  aorta,  it  diminishes  as  we  recedo  from  it.  (2)  Each 
.systole  is  followed  by  an  increase  in  the  velocity  of  tho  Mood  in 
the  loi-ger  vessels.  (3)  In  tho  smaller  aitciies,  capillalies,  ond 
smaller  veins  the  velocity  is  uniform  aud  coiistjint.  (4)  The  velocity 
increases  in  tho  venous  system  as  wc  approach  the  heart.  (5)  In 
the  lai-go  arteries  tho  movements  of  inspiration  retard  the  velocity, 
whilst  those  of  cxpinitiou  increase  it.  (6)  In  the  large  veins  tJ.e 
nio\-enient  of  i-espiration,  and  also  tho  suction  action  of  the  auviclo 
during  diastole,  cause  a  rliythniic  increase  and  iliminution  of  tho 
velocity.  The  explanation  of  these  variations  in  velocity  is  obvious. 
As  the  arteries  ]iass  outwai-ds  they  give  ofl'  branches,  the  -.niited 
calibi-e  of  which  is,  with  rare  exceptions,  greater  than  that  of  the 
parent  vessel.  Thus,  as  Kuss  expresses  it,  tire  ai-terial  system  may 
lie  l^cgai-dcd  as  a  couo,  the  base  of  which  cutis  iu  the  capillaries,  v\hiNt 
tho  summit  is  at  tho  aorta  ;  and  tho  venous  system  is  a  second  cone, 
the  Iiase  being  also  at  tho  capillaries  and  the  apex  at  the  right 
auiiele.  Vierordt  states  that  tlie  sectional  area  of  the  capillaries  is 
to  that  of  the  aorta  as  800  to  1 ;  but,  as  the  sectional  area  of  the 
venous  orifices  at  the  heart  is  gicater  than  tliat  of  tho  arterial 
orifiee-s.  the  ratio  of  tho  sectional  area  of  the  capillaries  to  that  of 
the  VLOis  at  the  heart  has  been  stated  as  400  to  1.  The  increased 
sectional  area  retards  the  velocity,  aud  the  velocity  of  the  blooil- 
current  in  sectiona  of  the  vessels  at  various  points  is  inversely  as 
their  calibre.  The  velocity  of  tho  blood  does  not  doiiend  on  tho 
mean  blood-pressure,  and,  as  was  pointed  out  by  Ludwig  and 
Dogiel,  the  velocity  in  any  section  ot  a  vessel  depends  on  (1)  tho 
vu  a  tcrgo  {i.e.,  action  of  tho  heart)  and  (2)  tlio  amount  of  resistance 
at  the  periphery. 

It  is  iniiiortant  to  distinguish  between  the  rapidity  of  tho  blood  DnratioB 
current  aud  the  time  occupied  by  a  blood  corpuscle  in  making  a  of  circu- 
complote  circuit  tlirough  llie  heart  and  vessels,  say,  from  the  left  lation. 
ventricle  to  tho  left  ventricle  again.  Atteinjits  have  Ix-en  made  to 
measure  the  time,  starting  from  the  jugular  vein.  Hering  injected 
into  that  vein  a  few  drops  of  a  2  per  cent,  solution  of  ferro-cyanido 
of  potas.sium,  ami  then  examined  tho  blood  of  the  opposite  jugular 
every  five  seconds  by  testing  with  perclilorido  of  iron, — tho  forma- 
tion of  Prussian  blue  Indicating  the  moment  when  tho  ferro-cyanido 
made  its  apiiearanco  in  tho  blood  of  tho  jugular  after  having  made 
a  tour  of  the  circulation.  Vierordt  modified  the  method  by  ex- 
amining tho  blood  received  from  the  jugular  each  half  second,  Tho 
duration  of  the  circulation  as  thus  determined  for  various  animals 
is  as  follows, — horse,  31-5  seconds  ;  dog,  16'7  ;  rabbit,  7-79  ;  hedge- 
hog, 7-61  ;  cat,  6-69  ;  goose,  10-86  ;  duck,  lO'Cl ;  buzzard,  6-73  ; 
aud  common  fowl,  5-17  seconds.  Vierordt  also  made  the  discovery 
that  in  most  animals  the  cKiration  of  tho  circulation  is  eijual  to  the 
time  in  which  the  heart  makes  about  t\veuty-S6ven  beats.  These 
facta  ai-e  illustrated  iu  the  following  table  : — 


AnfinaL 

Weight  of  body. 

Pulse  Beats 
jsjr  Minute. 

Number  of  Pnlsations 
in  the  Circulation. 

Gulaca-pig 

7-83  01. 
4C--2S  „ 
S213  „ 
M-M  „ 
2«-2»Ib 
83-78  „ 
40-1I8  OI. 
2444  „ 
4«-7     „ 

tm-M  „ 

S20 
240 
169 
220 
99 
65 
8.',4 
2S2 
1C3 
114 

2S-7 
20-8 
23-8 
28-3 
26-7 
2S-S 
SO-i 

.sro 

2s  ^ 
26  0 

H"l;;elj«g     

V"^    

11,, mo 

F,,«l .-. .. 

IJiizzartl    

Duelc 

It  may  also  be  sliown  by  another  nictliod  that  a  volume  of  blood 
eqnal  to  that  in  the  wliolo  body  passes  tlirough  the  heart  in  about 
thiity  iiulsations.  Taking  tho  quantity  of  blood  in  the  body  as 
on'j-twolfth  of  tho  total  u-oiijhi,  a  man  weighing  140  lb  contains 
\\\  lb,  or  Ii292  graDimcB.  of  bloo<l,  which  ropioMent  in  capacity  C302 
cubic  c«ntimetref*.  Each  l^out  of  tho  heart  tlno\\8  1?5  rubio  conti- 
mctrot  ijito  tho  aorta  ;  thercioie  the  equivalent  of  the  totaJ  quant'ty 
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of  blood  in  the  body  paaoa  thiou<h  the  heart  in  about  SO  pulsa- 
tions. Taking  the  ["ulse  bcai  at  72  per  minute,  it  follows  that  the 
•luratiou  of  the  circulation  is  aoout  2<j  seconds. 

It  has  been  satisfactorily  proved  ly  Mosso,  Von  Basch,  Dogiel, 
aiul  Fnnvois  Franck  that  there  is  a  slight  change  in  the  volmnc  of 
any  distensible  organ  with  each  beat  of  the  heart  Mcsso  devised 
t!ie  plelhysmograph,'  an  instrument  by  which  the  following  results 
have  been  obtained.  (1)  The  volume  of  an  organ  is  not  fixed,  but 
Taiies  according  to  tho  amount  of  blood  contained  in  it.  (2)  Its 
Tolame  changes  with  each  cardiac  pulsation,  ipcreasinc  when  blood 
is  forced  into  it  and  diminishing  by  the  omp:j-ing  of  tne  capillaries 
into  the  veins.  (3)  Variations  in  the  volume  of  one  or  more  organs. 
Bay,  by  compression,  or  by  the  application  of  cold,  or  by  the  internal 
admiiiisttstion  of  subaUnces  which  ailect  the  calibre  of  blood- 
vessels, such  as  ergot,  cause  corr€«ponding  variations  in  the  volume 
-•f  other  organs  (4)  Tho  pulsatile  variations  are  very  similar  to 
t!io  puhc -curve,  and  there  aro  respiratory  undulations  correspond- 
ing to  similar  variations  in  blood-presanre  tracings.  (6)  Movf-nieuts 
of  the  lirab  cause  diminution  in  volume,  as  was  shown  by  Glisson 
in  1677,  in  consc<iaence  of  acceleration  of  the  venous  current  (6) 
Uental  exercise  and  sleep  causa  a  diminution  in  the  volume  of  the 
limb  (Mosso).  (7)  So  delicately  attuned  is  the  organism  that  music 
has  been  observed  to  oaoae  a  rise  and  fall  in  tlie  tracings  (Dogiel). 
■  The  blood  is  distributed  throughout  tho  body  in  varying  propor- 
tions, according  to  the  requirement  of  any  set  of  organs  at  a  jiar- 
ticnlar  time.  When  any  tissue  or  organ  is  active,  there  is  a  deter- 
mination of  blood  towanls  it,  the  amount  being  increased  from  80 
to  50  per  cent. :  thus,  during  digestion  the  mucous  membrane  of 
the  stomach  and  intestinal  organs  is  richly  supplied  with  blood. 
Increased  muscular  velocity  is  always  accompanied  by  increased 
THcnlarity  ;  but,  whilst  this  is  the  liile,  there  are  organs,  such  as 
the  heart,  the  mu«:les  of  respiration,  and  nervous  centres  like  those 
in  tho  medulla  oblongata,  in  which  there  is  a  condition  of  continuous 
actirity,  and  in  which  there  is  a  uniform  vascuUrity.  Seeing  that 
the  actirity  of  certain  organs  varies  at  different  times,  it  follows 
that,  whilst  some  organs  are  congested,  others  are  at  rest  In  the 
child  there  appears  to  h«  a  different  distribution  of  blood  from  what 
obtains  in  the  adult  The  heart  of  a  child  is  relatively  small  up 
to  puberty,  while  the  vessels  are  relatively  lar^  ;  after  puberty 
the  reverse  is  tho  case.  Arterial  pressure  is  less  in  the  child  than 
in  the  adult,  whilst  the  pressure  in  the  pulmonary  circulation  is 
larger  in  tho  child  than  in  tho  adult  (Beneko).  AttcmpU  have 
been  made  to  estimate  the  distribution  of  blood  after  death. 
Banke  sUte*  that  one -fourth  of  the  total  blood  is  in  the  mnseles, 
one-fourth  in  the  liver,  one-fourth  in  the  heart  and  vessels,  and  tho 
remaining  fourth  in  tlie  rest  of  the  orgaiu. 

Spteial  Formt  of  CireuUUion. 

Cranial.  Tho  cranial  circulation  has  been  already  described  under  Physio- 
I/)oT,  ToL  xix.  pp.  42-43. 

Qepatic  The  peculiarity  of  tho  portal  circulation  is  that  the  blood  paaaes 
through  two  seU  of  oapillaries.  Arterial  blood  is  conveyed  to  the 
atomach,  iplocn,  pancreas,  and  intestines  by  branches  of  the  abdo- 
minal a/>rta.  These  branches  divide  and  subdivide,  terminating  in 
»  r.i  ■      i4  in  the  various  organs  alwve  ennmeratc-<t     From 

thi  radicle*  of  the  varioua  veins  spring,  and  they  unite 

^t!.  '  into  larger  and  larger  trunks,  until  by  tho  conflu- 

ence of  ike  uiaaenUric  veins  with  the  splenic  vein  the  jwrtal  vein 
is  formed.  The  portal  vein  conveys  the  bloo.1  to  the  liver,  where 
it  divides  into  smaller  and  smaller  branches  constituting  a  plexus 
in  the  lobul.-^  of  the  liver.  From  this  plexus  spring  the  roots  of 
the  hepati'^  vein,  which  convi'ys  tho  bloo-l  from  tho  liver  to  the 
inferior  van*  cava  (see  Ncthitios,  vol.  xvii.  n.  «78).  There  are 
thus  in  the  portal  circulation  two  sets  of  capillaries, — one  in  tho 
aUlominal  viscera  and  the  oth>'r  in    the   li»-cr.      IJgature   of  tho 

t^rUl    .-ein  causes  distension  of  all  tho  ab<lominal  ve««els  and  a 
ighly  congesteil  state  of  the  abdominal  viscera,  whil«»  the  Mnn.1- 
preMura  nniekly  (alls,  and  the  animal  dira     8odi>:  'o 

abdominal  voaaeU  that  they  can  conUin  nearly  all  \ 
body.  Ulool  from  wch  congMtol  vessels  has  t 
(Schiff  and 
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l«at«nbach).       The    ventricular    systole  may  send  a 

th'-  vnlveloM  inferior  vena  cava  and  caiwe  a  |>al»c  in 

'  «wella  with  each  lystols  and  reUiee  with  each 


intT  venona  blood,  divides  ami  mib- 
■  end  in  a  plexus  of  capillaries  on 
.',      Fmm  lhi«  ftUms  the  radielos 


mercurial  column  of  1*17  inches,  in  the  cat  to  one  of  *60  inch,  ai.J 
in  the  rabbft  '47  inch,  or  about  three  times  less  in  the  dog,  four  times 
less  iu  the  rabbit,  and  five  times  leiis  in  thu  cat  than  the  pressure 
in  the  aorta.  Bering  passed  simultaneously  a  tube  through  tlid 
muscular  walls  of  each  ventricle  of  a  calf,  and  the  blood  rose  in  the 
tube  in  the  right  ventricle  21  inches  and  in  the  left  SS'4  inches 
(qnoted  by  Landeis  and  Stirling).  Fick  and  Badoud  found  a  pres- 
sure  of  354  in  tho  pulmonary  artery  of  the  dog,  whilst  the  carotid 
pressure  at  the  same  time  was  4*17  inches.  Tne  ratio  of  pulmonary 
to  aortic  pressure  has  been  stated  as  1  to- S  (Beutner  and  Uarty) 
and  as  2  to  5  (GoIt2  and  Gaule). 

Xext,  it  is  important  to  note  the  peculiar  physical  conditions  in  InflusDs; 
the  chest  during  respiration.  As  already  shown  (p.  i02).  the  lungs  of  re- 
are  distended  in  cotisequence  of  the  poutive  pressure  on  their  inner  spiratict 
surfaces  being  greater  than  -the  negative  pressure  on  their  outer  in  pnl- 
pleural  surfaces.  But  when  the  lungs  are  distended  by  a  full  in-  mona  *7 
spiration  they  exert  an  elastic  force  (termed  elastic  recoil  or  "  elastic  circo  « 
traction  ")  amounting  to  about  1*18  inches  of  mercury.  Outside  the  tioc. 
lungs,  in  the  eavity  of  the  chest,  the  surface  of  the  heart  and  vessels 
is  subjected  to  a  pressure  which  is  the  difference  between  atmo- 
spheric pressure  ("29 "92  inches)  and  the  ** elastic  traction"  (1*13 
inches)  or  23*74  inches.  )t  is  clear  that  the  mora  the  lungs  an 
distended  tho  greater  is  the  elastic  traction,  and  consequently  the 
lees  tho  pressure  on  tho  o*jter  surface  of  the  vessels.  The  thin- 
walled  ipulmonary  veins  yield  more  during  a  deep  inspiration,  thus 
diminifchiiig  pressure,  than  the  thicker-walled  pulmonary  artery, 
whereby  the  flow  of  blood  from  tiie  capillaries  of  the  lung  by  thi 
pulmonary  veins  to  the  left  auricle  is  favoured.  On  the  othei  hand, 
expiration  by  increasing  the  pressnre  tends  to  retard  the  flow  of 
bloo<l.  Further,  the  velocity  of  the  stream  of  blood  is  aocelermtod 
in  the  pulmonary  vessels  by  inspiration  and  retanled  by  expiration. 
As  regaixls  the  influence  of  the  movements  of  the  lung  on  the 
calibre  of  tho  pulmonary  capillaries  and  smaller  veasela,  experi- 
ment has  shown  that  the  blottl-vessels  of  the  lungs  eontauiing  nr 
and  distended  are  wider  than  those  of  collapsed  lungs.  Suppoae  an 
elastic  bag  having  minute  tuU-s  in  its  walls  to  be  dilated  in  a  fxea 
space,  tlie  lumen  of  these  tubes  will  be  diminished  ;  but,  if  it  bo 
placed  in  a  closed  space,  as  in  a  wide  glass  Imttle,  and  if  the  pres- 
sure on  its  outer  surface  be  diminislied  by  removing  air  from  the 
space  between  the  bag  and  the  Fide  of  the  bottle,  the  bu;  will  dis- 
tend and  the  lumen  of  the  tubes  w*ill  bo  increased-  Thus  it  ia 
evident  that  in«i'iration,  by  increasing  tlic  calibre  of  the  pulmonary 
vessels,  draws  blootl  towattls  tho  lungs,  and  tlio  movements  of  the 
lungs  become  an  effective  force  in  oart^ing  on  the  pulmonary  circu- 
lation. Tho  velocity  of  the  blood  is  greater  in  tho  pulmonary 
than  in  tho  systemio  oapillaries,  and  greater  in  the  pulmonary 
veins  than  in  the  pulmonary  artariea.  Tne  groat  dcgr*e  of  diatenn- 
bility  of  the  pulmonary  veeeels  allows  of  frequent  adjnatmenta 
being  made,  bo  that,  within  limits,  aa  much  blood  in  a  given  time 
will  pass  through  tho  pulmonary  as  through  the  svstemio  circula- 
tion. This  adjustment,  however,  may  be  readily  disturbed.  For 
example,  violent  muscular  exertion  hurries  the  blood  along  tho 
veins  to  the  right  side  of  tho  heart,  and  by  the  right  ventricle  the 
blood  is  discharged  into  the  pulmonary  cireulation.  If  more  arrives 
than  can  be  transmitted  to  tho  left  auricle  by  the  pulmonarr  veins 
in  a  given  time  tho  pulmonary  capillaries  betomo  onpitged,  breath- 
ing becomes  quick  and  (WMibly  irregular,  tho  right  side  of  the 
heart  Becomes  engorged,  signs  of  venous  congestion  appear  in  tho 
flushed  face  and  turgi  1  vsins,  and  f«rlia|»  the  piilnionary  capillaries 
may  rupture,  causing  hieuiorrriage  from  the  lung.  Tho  weaker  the 
muscular  etruetup'  of  tho  heart  the  more  likely  is  this  to  occur. 
Hence  tho  brvathh  s«ne«s  in  rr.w.y  r.iriise  alToctious,  aggravated  by 
muscular  exertion,  more  .  "g  a  «Uir  or  hill. 

In  the  mature  f.itus  tl  i  the  placenU  by  the  Fatal 

umbilical  vein  is  iiartlye..!.....  ;he  vena  oava  aaoendens 

by  means  of  tho  ductut  iviueus  and  l>ariiy  tiowa  through  two  tranka 
that  uniU  with  tho  porUl  vein,  retuniinu  the  W™"I  fmm  the  intes. 
tines  into  the  suImUiljo  of  the  liver.  : '  ■!  '"•'j'JJ 

the  vena  oava  by  the  he|»tic  vein.     II  inBi»iM»d 

Uifough  •>  ■  ..V— .!<  ^M.i  il-  livrr,  th'  .the  rsiw 

{,4V»  ,,  .  ■.  r  ;  but,  being  mixfl  in  the  vsosela 

»it|,  tl,.  m  Ih"  trunk  •nd  lower  extremities, 

it  loses  till.  .,.....-.  .,-,-1,,.. 

the  heart.     I 

be  mixed  wit!.  "'"' 

npicr  extrsmiUM  i  --I'a  '•>•  »»••  "  '""  "'»' 
a  rmrisinn  rtt.i.  i  -  •  r.ot  .nUrely  prevent)  any 
.    '*  •     '  •'■-  V  -T^ia- 


rif 


I,   and    tho   Uet    that    llie    two 
i*mptv  themtelvas  aimultane. 


al   Ui  a 


threugh  the  foramen  ovalr.— «ii 
nnH'-lM. — «rhil«t  it  iltrvels  the  \ 


Ilia 
.od 

'   .    it    the 

.   (he  left    !•  pra- 

.'   hranehre   tliat 

|m)r»<i  lo  111.  l..»d  •ml  tti.j-i  ►xli.HiiU..  Uf'i"  It  undereoM  any 

further  admixture,  whilst  itie  v.nous  blood  eonvalnwl  In  the  rigli. 
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th.  W««<i«  "'*'''r"~^Jl!2^«toiira<*.uai.g»orU.  mingling 

and  tJ'"'"Pl''>'"8''t:!""!„*"„c,tbv  11.0  umbilici  .rtenos  to 
Buii  A  portion  of  ^l^''  "  ~""-,  ,,,„  V<„ov.ti..g  inlWenco  of  the 
th.  pl«.nu.  m  which  '«  "°.f "«7':,  "urncd  in  .  suto  of  purity. 

arc  •uppU^l  witn  I'""  "'r^  ,  ,  „ri.i,  is  ..arlly  venous,  luia 
U.,  n't  of  tho  Wv«^-'"'  V^  ?.>c    that 'the  Ud  Mul  upi-r 

which  hu  been  t*tA.n.cd  m  »  Tenous  ?^'^'°  ^  ^^  ^^^  r,.,eh  tho 
heart  UiBg  tnumn.tted  *™°S^'^V\oriaftr^nk,  (Allen  Thomson), 
loft  «a.  or  be  propoUed  from  >"  "  Hnk  »nJ  clow  uji  and  become 
if.cr  birth  th.  -»''>'?i'^C,l?X\e  their  uvper'prt.  rcn.ain 


lion 


W 


the  lateral 


JCeea 
caUtios 

btiJV 
nrtou 


,  thi  ""l-'"?^  »frTur  Xle  '".ei    tTpeV  llrt.  rcn.ain 
Ug.ment.of  the  bladder^^hilM      ruip     ^^^^^^^  ^^^^ 

.eno,  -«•«>  »^^^;=,  ,7n»urafso  shrinks  and  finally  is 

l^"  Th.\rm.  Jor'al'T^s^closed.  and  tho  ductus  arteriosus 
S^la  iTd  become,  th.  Ugamentum  artenosum. 

The  Inncnaiion  of  Blood- icsseis.         ' 

JO^ ;  but  there  are  _«verJ  r^'°«J',^„  ^^„^„i  conditions  atT 


50, ;  but  there  are jeveral  r^^^^l\C-7^{7o„.Uiions  afcct. 
IhoroughlT  underetood  »""  .""''[."^J^ss  "^e  of  the  blood.    Stimu 
ing,  and  the  mode  of  measuring,  tj'°  1'^^  ';^        y^  ,,„„.3  the  rate 
'VT   5:'Jt'Urrd''T'rhe:rui:?iou'le"'s^Lg    arrests  the 
of  the  heartbeat,  ana   u  ta=  kymograph  to  bo  connected 

heart  in  a  state  of  diastile.     Suppose  a  K^  l^^^^^  ^,^^  .^^^ 

with  the  carotid  in  the  ?«''  °'  » J^;^';  "f  .^^  ;  if  then  one  of  the 
DfcUoralsoaatobeqmte  unconscious  01  -^^^  ^^  ^^^ 

vagi  in  the  neck  ^.•''^."^''f^Jilio^^Tt  ri^^^^^  its  former  height 
(2,  ;  and  on  removing  the  »''?"^:'™  f  ^„„  in  the  arteries,  tho 
kr  »  fe»  leap,  and  bounds.  ^^  hUst  "•"  °«^'J  ^  ^^^^  i„to  them 
vJnou,  pre^ure  ri«,  m  -»»X''„«  ll5''t^Tnnuenced  by  another 
from  the  artcne,.  But  the  P""""^^,;  »„d  Owsjannikow,  a 
method.  A.  was  lK.inted  »"*,  ^^J^'J  !^%.„otor  contre)  whence 
„ntre  exisU  io  the  medulla  "^l-'^gjf  ^  ,7;,^,,,  ;„  »  more  or  less 
inauence,  emanate  t^^t  end  »»  ^^^P^'  V^j,  the  smaller  blood- 
contracted  condition.  I'/ji.^irT  short  they  are  paralysed,— 
ve«a,  throughout  the  body  dUaU-msho^^^  !^_  ^^^ 

.„d  receive  '»°7  .^^^^^i^^^'^notor  centre^in  turn  can  be  iallu- 
T««U  at  once  talU.     Thia  vaso  moior  jphery.     This  Avas 

enced  by  impreaion.  ".-"^^Jl/lvn  he  dilcovmd  the  function 
clearly  proved  by  Cyon  in  "««•;!]'•  ",,^',J;'eX  cardiac)  originat- 
'"''•i'P^'tS^°frm\Ve".S^rio7  a^geaYand  from  the  pneumo- 
ing  in  the  labbit  from  the  superior  '^i   f  ,     ,     pneumogastno 

blood  pressure  and  a  dmunut.on  in  the    r^quen  y  ^^  ^1^^^^^ 

(«e  P>"»'°'^=^'X'\^AP;t\\e  v^'L  below  tho  origin  of  tho 
filaments  exist  m  tho  t™"  °'  "'°  7 g!:„,  ;„  the  nencs  coming 
mpcrior  cardiac  n.nre  (^P"*^^^  "L^^^le  "n  the  tibial,  and  iu 
f,^  the  lungs,  u.  the  B^'  ""'"'* ^uSr,  it  may  be  influenced 
e'f'"'"1hr?hf.t^rtionXhiJh  exctto,  the  c'entre,  causing 
by  nerve  fibres  'l)"  "^"^""^^  Such  filamenU  have  been  expen- 
a  rise  in  pnasuro  r«»r';  °"7?^'-  the  superior  and  inferior  larjngeal 
mrntally  demonstrated  to  «  '""^f^^'^i^  eympathetic.  Tho  vaso- 
ncrr.  ,,  in  the  tn-;cm.nu,,  '"'i  >"  *fi„'^y,„<,„  of  two  antagonistic  sets 
n>.-...r  centre  is  therefore  under  *he  inBucncc  o  ^  b^^^^  ^^^^^^^ 

of  imrulse^-one  '.t""^^"?  '''^f,"    ?=other  inhibiting  it,  causing 

vo^l,  and  .rue  "J  "^  ^^'^^''^^^^iLr  wiih  a  fall  of  pressure.    . 

dilaut.on  of  '^^  ""^"on  «aminmg  a  blo«l.pressure  tracing  it  is 

Cat.  Lit  this  13  not  all.     "" '""r  ■  Tin-.^cd  by  the  movements  of 

Tr^^l  ''^-:^-^^\.'f',;;;}jZlT::^^^:7^t  d  these  movements. 

ft  lira-     rcsi.irauon,  tho  larger  ''■"»  ""^  ',    ^.^^?„  coneapouda  to  msp.ra- 

l^  m,.    To  a«:.rt.-.in  P^ecis^ly ''"J,  ""'.J„°^  ',„°,' «,  a  bl  Jd  pressure  taken 

a.ia..io«  tion  and  '—  »-^^^  "f  ,7t  at  tl  e  -"ne  time  arrlngements  are 

wlbvaiM-  fi'.:n  the  ^'"'"^'f.  "^  '^'  U 'n 'ou.lv  tho  variation,  of  ititra-thorae.c 

„„^        made  fo.  rrcor-ling  "■"'''.^■"'°""7h„t   when  expiration  beirins  ana 

^       me-uie.     It  is  tnen  '">>T,''  " '^;^;^"„"^  rises,  whi.o  when 

li7pS'&"Srth  tar  l'X^^--ve,  pressure  from  the 


oule.  ...ifaee  of  th.  ve»e  1,  "^  "m./  '^  ^  0  i^.^w'TlM  ven.: 
g„at  vein,  and  of  the  aovta  » j'^^;",'^, j ' ^^1].  Consoqi.ejtly 
yieldtoag,x.aUrext.M.t.han  tle^^^^^^^  .,_  ^,,„  ^^,.,  ,,; 

uring  inspiration  tho  ^'"°"'  "^""''  '  ,  ,  .,-cai*s  by  the  aoita.  and 
and  in  tho  right  side  »  .^ '« ''^'"f:  ;'  '"S,  UKM4hJr  hand,  during 
the  blood  pressuro  in  tho  aoila  T*"'-  V  '  \  j,,„  opposite  set  ut 
expiration  the  bloo.1  pressure  "f '•  ° ""?,,'?  ''':J,Sation  blood 
conditions.  Roughly  s,«aking  «  '"^■f"'"^ '';^7/  'eta  careful  ex- 
pre«ur«  falls,  whilst  during  '■M't™''""''"'"^  ";;;,,,  .oineido 
imination  of  the  cun-e,  »1".»^-  «>'*', "^.^^ ,'"  blood  pUure  rises 
as  to  their  maxima  and  minima.  Thus  the  b  00 
lK.foro  tho  rise  of  expiratory  pi-essuro;  o.    in  °t^'^^     °      ,  j,,,-,,^ 

the  first  ivirt  of  ".>«l''™i;°»  ^'^l^ot  bo  cxli.eTbX  mechanical 
tho  seeoiii  part  a  ns.-.     ^his  can.  ot  be  oxp  am  ^^  ^^^  ^^^_^^^^ 

movements  of  the  chest  wall  but  -^  »"'«"•  If'  ^^^„  ,^,tor  portion 
by  tho  action  of  the  vaso-motor  centre.  D>"^";^  >''°^';  ,,,  J„,„i„K 
of  tho  inspiratory  i«nod  "m"'l«es  i«^»  f^°^J  ;'^J  '  u/o  rise  of 
constriction  of  tho  smaller  V'^^'f »!  »"'^,;"7„'ii,'^''l,  cxninination 

disappears,  and  '' ^»°  ""'/r'^^  I'of  i,,„,!iration,  and  during  tho 
during  the  first  portion  ol  the  time  01  ■     1  ^^^^^ 

fall  o(  arterial  r^^Z^^rtlZ^^^^^^^^^^^  ^''"""'S 

slowing  tho  boa    °f  'l^;,  ^'i^-'t  ^„3  taCr  be  accounted  for  by  the 
that  the  respiratory  undulations  can  j^  ^ 

mechanical  movements  of  the  '^l''^'';;"  ,'^/Xirat%ii  When  a 
hloo|pressurotraci,,g  taken  W 

canula  is  insortca  into  thL  tiacnea  .    j  conditions  are  not 

by  a  bellows,  it  is  evident  ""at  t  e  mecnau  «  ^^^^^.^^^  ^^^^ 

those  of  ordinary  respiration.  ^^ ''™J"'  j'f^tVa  thoraeic  pressure  is 
lungs  to  correspond  to  \"n''  ^'t  on,  t  e  'ntia  t>  ^  ^^_  ^  ^.,^^_^ 

incfiascd  instead  of  diminished  =^ '"""''""JJo,,  the  iutra-thoraeii- 
the  air  is  sucked  out  to  ?orrcspo.ni  »»  'M>— /j'^,  ;„  oMina^ 
pressure  is  —;*;^,,'r;:;tt^"eu^"r  remain.     If  artifici.1 

"s'ld^rn^rsi.diiJii^Xp^d.  £^^>;tiuT[nr:p^n^air  i 

but  this  does  not  occur  to  "^^J  -^  t'^oTblood  pressure  when  arti 
bo  divided.     In  other  words,  *'  ^^/f^  "';  J.,""   „«  of  tho  v.^o-motor 

nfoved,  the  rise  of  blood  l--^^.^:" V  "Lt  so '.,  t"  removo\he 
during  artificial  res,u,at.o,i  both  ^fJ^^^'J^r,,,,  ^,  .popped, 
influenceof  the  canlio-nilul  toy  centre  a       j       ^  ^^^_^  ^.^^^  ^ 

the  pressure  wdl  nse  ''^,'^l^'""^>,f'^"tu,',,lood. pressure  tiacing 
serioL  of  adulations  wm  appear  in_thdoo^^_,  ^^^^._^^  ^^  ^^^  ^^ 

known  as  the  Traubo-Henng  curves  fe^  coutinuo  eve., 

pressure  not  duo  to  tho  action  of    h    hear^,  ^  '     -  ,,„  ^ovement^ 

by  the  ."ceeleraing  action  °f  B^"7^";cjioii  of  the  intrinsic  caiuiac 
the  activity  of  the  heart  .  (3 "y  trie  a  ^^  ^^^^  ^^^^. 

ganglia  affoctrng  tho  '^'^"t.'''""^"^  ',  )'i„%hc  medulla,  tending  to 
motor  centre  (vaso-constrictor  ""^;"''"J"t-o,,  of  the  vessels  ;  (5 
keep  up  a  greater  or  'ess  degree  o  --t™'-  Ve\-essels,  allowing 
by  tho  action  »   vaso-dilator  n«  es  „,ni       J^        j^^^^.^^.^^      ^^j,o„ 

tSem  to  dilate  m  ^»»"";  ^  hifluenc«  on  tho  vaso-motor  centre 
of  fibres  in  the  vagi ;  (6)  by  f'e  '"«"'; '"^l  ,„,  f.brcs  stimulating 
of  impulses  comi.i*  from  th=  penP '^  5  ■  I  diffusion  of  impulses 
it,  depressor  fibres  '"l'''"t'"H      '  ''  .,tl,cs     (8)  by  the  interaction 


u,  uepi>:=™  -- -        "~"„,^..;  ,',,j,ircs  •  (8)  by  the  interaction 

in  the  medulla  'rom  the  respiratoij  ctnlics  ,  t=;    y_ _^_^  .^  ,^_^ 

of  the  vaso-motor,  rcspiratorj-,  and  c! 

...  .1     /r\\    U^    *-Vivlliii 


CCHUX-3  i    \<J}   '^J    .         , 

itself.     See  Phvsioloov,  .ol.  '''^vP-  '.  .  Velating  to  tho  anatomy 
iJ,W.-or»My.-A  coiuous  list  Y  woiks  r  Uting   _^.^,^  ^^ 

of  the  organs  of  the  e'rcuUtlon  w,     be  lou  .      ^  ^.^^^^^^ 

edited  by  Allen  Thomson,  E.  f  •  ^"^  "'"/j" „  of  the  circulation  in 
ed.,  vol.  iL  p.  910;  and  on  tho    >ln sio  o.^  ot  ^^__j^.^  _^__, 

JiAur^W.  ny^iolo^'C  -"'n'"';  ^£,,1^;™:  2d  ed.,  vol.  i.  P-  557- 
BtirUng'a  f^fi'^^t/to TRouKabo'^Hte  essay.  "  Physiologic 
To  thi^  last  able  «°,\1'. '°  ^;^°  „"yy„„rf6,„;.  dcr  Physiologu.  «..d 

euthor  is  s-Kcially  indebted  '".  the  l>"Parat.o°  °  ^^^^^^^^^  ;, 

to  the  action  of  drugs  and  P-  -„^."„/L1;;;" .„&»  &c.,  2d  ed., 
made  to  Lauder  B-unton  s  UM  ««"',/[  1  develonmcnt  «.  oui 
1830.  Fo.  a  brief  account  of  the  h''-'"^'f*^'^^t„„,  ^,y  the  p.esent 
knowledge  of  the  c.rcu.at.on.  ^^^.^^"^^  "'"tion  in  British  Medical 
writer  deliverea  before  the  ?oyal  Institution,  in  ^^   ^   ^^^ 

Journal  fol  18Si3. 


no 


V  A  S  —  V  A  T 


VASILKOFF,  a  district  town  of  Russia,  in  the  govern- 
ment of  Kieff,  is  situated  22  milea  by  rail  lo  the  south-west 
of  that  city.  Its  16,600  inhabitants  support  themselves 
chiefly  by  egricoitare  and  the  transport  of  merchandise ; 
there  is  also  some  manufacture  of  tobacco  and  soap. 

V  asilkoir  was  foanded  in  the  10th  century,  bnt  laid  waste  during 
the  ilongolian  iuvasion.  In  1320  it  was  taken  by  the  Lithuanians, 
and  later  on  by  the  Poles,  under  whom  it  remained  until  1636,  when 
It  was  annexed  to  Russix 

VASTO,  a  fortified  town  of  Italy,  in  the  province  of 
Chieti,  stands  high  on  an  olive-clad  slope,  abont  a  mile 
from  the  Adriatic  and  131  miles  south-east  from  Ancona. 
It  is  still  surrounded  by  its  medL-eval  walls,  and  commands 
fine  views  extending  to  the  Tremiti  Islands  and  Monte 
Gargano.  The  cathedral,  with  a  Gothic  facade,  has  no 
siiecial  interest ;  the  municipal  buildings  contain  a  collec- 
tion of  Roman  antiquities  aiid  inscriptions.  There  are 
manufactures  of  earthenware,  woollen  cloth,  and  silk ;  but 
the  inhabitants  are  chiefly  employed  in  the  culture  of  the 
olive  and  in  fishing.  The  population  in  1881  was  9761 
(commune  13,883). 

Vasto,  the  HiMartium  of  the  ancient  geogriphers,  was  a  flonrisli- 
ing  municipal  towa  under  the  Roman  empire,  as  is  shown  by  the 
numerous  remains  of  theatres,  batlis,  and  other  public  odiJices.  It 
was,  and  still  is,  subject  to  severe  earth  tremors. 

VATICAN  COU^-CIL.  The  Vatican  Council  is  the 
first  and  only  plenary  council  of  the  Latin  Church  held 
since  the  close  of  the  Council  of  Trent  in  1503.  But  it 
bears  vcrv  slight  resemblance  to  tliat  a^sscmbly  in  the  clr- 
cumstu?Res  of  its  origTn,  objects,  and  proceedings.  The 
Council  of  Trent  was  all  but  forced  upon  the  Papacy  by 
the  demands  of  the  principal  Catholic  states  of  Europe, 
and  by  the  religious  and  political  necessities  of  the  time. 
It  was  convened  for  the  purposes  of  endeavouring  to  secure 
the  return  of  the  Lutherans,  Calvinists,  and  other  revolted 
bodies  to  the  Roman  Church,  and  of  api>lying  stringent 
measures  of  reform  to  amend  the  numerous  practical 
abuses  and  scandals  which  had  mainly  caused  the  revolt. 
And,  while  it  failed,  conspicuou.'^ly  in  tho  former  of  these 
objects,  it  did  achieve  a  certain  degree  of  success  in  the 
latter,  by  a  variety  of  disciplinary  enactments  covering  a 
large  range  of  subjects,  and  was  followed,  in  point  of  fact, 
by  a  marked  improvement  in  clerical  morals  and  diligence. 
The  Vatican  Council,  contrariwHse,  originated  with  the 
Papacy  alone,  and  was  neither  demanded  nor  desired  by 
Roman  Catholic  Christendom.  Its  object  was  confined  to 
securing  the  triumph  (if  the  hypcr-Ultraniontane  school 
irithin  the  Roman  obedience  by  establishing  papal  auto- 
cracy as  divine  and  infallible ;  and  it  made  no  attempt 
whatever  beyond  a  stcrilo  discussion,  not  published  in  its 
Acts,  to  deal  with  any  of  the  abuses  and  scandals  which 
bad  cither  iiurvivcd  tho  Tridentino  reforms  or  had  sprung 
up  sino.  %AVhiIc  tho  Council  of  Trent  did  much  to  rei>air 
the  damage  done  to  tho  i)er8onal  authority  of  the  poi>e« 
by  the  incidents  of  the  "great  schism  "  and  the  character  of 
the  pontiffs  who  sat  during  the  close  6f  tho  15th  and  the 
beginning  of  the  ICth  century,  it  left  several  questions 
concerning  the  source  and  extent  of  jiapal  authority  un- 
decided, wliich  proved  a  fniitful  cause  of  debate  between 
tho  Gallican  nn<l  Ultramontane  schools  of  thcologj-,  the 
formor  tnininiizini,'  the  pa)>al  claims  as  far  as  is  conqiatiblo 
witi  ihe  tenet  of  tho  Pctrino  privilege,  and 

vie-  .  ft«  a  constitutional  monarchy  under 

itrict  li:  ''''r  hoMing  it  to  be  an  autocracy 

resting  •  r,  and  inca|>abla  of  renlraint  on 

the  part  < ,'   ;  l!ut  the  Trench  Revolution,  by 

breaking  up  i'  ican  Chnrch,  led  to  tho  substitu- 

tion of  a  I.ir;!<  !y  i  in  France  under 

Iho   concordat    Ix.'  N'ni>oloon   I.,  and 

thereby  to   tlio    |MTiii.nii m    d.  <■].  n  i  mi   (■(    tlio   niCHlcmto 
«choot,  while,  on  tho  other  hand,  a  variety  of  cnttsoa  brought 


the  Jesuits,  recalled  into  corporate  existence  by  tijo  same 
Pius  VII.  in  ISl-l,  after  forty  years'  suppression,  again 
into  the  same  position  of  chief  influence  in  the  Latin 
Church  which  they  had  occupied  in  the  heyday  of  the 
counter-Reformation.  They  have  alwaj-s  held  steadilv  to 
the  military  ideas  of  their  founder,  and  have  therefore 
unceasingly  striven  to  centralize  and  concentrate  ecclesi- 
astical authority,  to  remove  constitutional  limitations  upon 
its  exercise,  and  to  moke  it  prompt,  tinfaltering,  and 
trenchant  in  action.  Clearly,  if  the  Papacy  could  be  con- 
verted into  an  absolute  monarchy,  this  end  would  be 
attained  at  a  single  stroke,  because  the  mere  fiat  of  the 
supreme  pontifi'  would  thenceforward  suflJce  as  warrant 
for  all  ecclesiastical  action,  thus  dispensing  with  cumbrous 
and  dilatory  machinery  of  every  kind  ;  and  his  delegated 
authority  would  enable  any  person  wielding  it  to  act  with 
similar  efiicacy  and  despatch. 

With  the  accession  of  Pius  IX.  to  the  papal  chair  ia 
18-f6  a  favourable  opi)ortunity  for  carrying  out  this  pro- 
gfamme  presented  itself,  for,  weak  in  character  and  wholly 
unversed  in  theological  learning,  while  strongly  holding 
the  very  highest  views  of  his  own  prerogatives  and  eagerly 
receptive  of  everything  which  tended  to  exalt  them  further, 
he  was  exactly  tho  instrument  suited  for  its  execution. 
Two  exjieriments,  to  test  at  once  how  far  he  was  prepared 
to  go,  and  how  far  Latin  Christendom  was  prepared  to 
submit  in  the  matter  of  decrees  on  faitli  and  morals  issuing 
from  himself  singly,  with  no  previous  concjiiar  »ramina- 
tiou  or  decision,  were  tried  in  1854  by  thir-yrodiiilc^tion 
of  the  tenet  of  the  Immaculate  Conception  and  ir.'l  S64  by 
that  of  the  Syllabus  of  Errors.  The  former  of  these  met 
with  little  resistance,  tho  latter  witji  none  and  It  was 
therefore  judged  safe  to  proceed  >vith  the  bolder  ar.d  more 
far-reaching  scheme  which  they  but  foreshadowed.  Its 
success  appeared  to  be  almost  a  foregone  conclusion  ;  for, 
not  only  could  a  compact  and  docile  Italian  majority  be 
as  surely  reckoned  on  as  it  was  at  Trent,  but  the  far  larger 
number  of  Roman  Catholic  bishoj>s  all  over  the  world  had 
been  virtually  a]>pointed  by  Pius  IX.  during  his  long 
pontificate,  and  that  exclusively  from  the'  I'ltramontano 
school.  Nevertheless  there  was  still  a  minority  important 
enough  to  make  some  caution  desirable  in  the  earlier  stages 
of  the  preliminaries,  and  the  propofal  to  hold  an  oecumeni- 
cal council  was  first  laid  i^rivatcly  before  the  conpregntion 
of  rites  by  the  pope  himself  in  December  1OT4,  con- 
temporaneously with  the  issue  of  the  Syllabus,  and  im- 
mediately afterwards  before  all  the  cardinals  then  at  Rotne, 
who  were  desired  to  give  their  opinions  as  to  tho  oppor- 
tuneness of  convoking  the  council  at  all  and  as  to  tho 
subjects  it  should  di.scuss  if  convoked.  Nineteen  cardinals 
ai)proved  the  proposal;  two  opjioscd  it;  and  one  remained 
neutral.  In  March  1865  a  congregation  of  direction  wac 
formed  to  take  further  steps  towards  tlio  desired  end,  and 
|irivate  communications  were  made  to  various  bishojis  anH 
to  the  nuncios  at  the  different  courtiS  <fho  were  asked  to 
send  competent  theologians  to  take  part  in  the  preliminary 
congregations.  Some  communications  were  also  made 
l>rivatc!y  in  1806  to  bishops  of  the  Oriental  rit«.  Tho 
first  directly  public  intimation  of  Iho  ajiproaching  council 
was  made  ii  June  18C7,  through  a  circular  letter  of 
Cardinal  Catcrini  to  the  fiOO  bisho|is  present  in  Rome  at 
the  ISth  centenary  fo.^tixal  of  the  martyrdom  of  St  Peter 
anil  St  Paul,  inviting  their  reply  to  a  schtdul'  -r«. 

In  SeptoiiiUT  18G8  an  invitation  to  ottcnd  v  d 

to  the  Oriental   bi.'hoiw  not  in  <  >   »i'i   i.'u.o, 

and  also  to  "Pri>lo«tnnl«  and  mi  '     But,  i.' it 

was  intended  that  no  Oriental  pn  i  \ti-  pjnui.i  bo  admitted 
to  ■  seal  in  tho  council  till  ho  had  first  made  profession 
of  tho  Itonian  Catholic  system  in  its  entirely,  ond  a*  Pro- 
testants wore  merely  to  bo  referred  to  "  experienced  men  " 
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to  conrince  them  of  their  errors,  Ibe  insincere  invitation 
n  ct  with  no  acceptance  whatever.  The  bull  of  convoca- 
tion n^is  promulgcJ  on  29th  Juno  1SC9,  appointing  8tU 
Dccvnilitr  lS69as  the  Uay  of  meeting.  A  few  da)-s  before 
this  latter  date,  27th  Novcmbir,  Pius  IX.  issued  the 
brill  .Vultii>iicf3  intfr,  prescribing  the  mode  of  conciliar 
prv'ccduro  and  effectually  fettering  the  council  from  the 
outset,  so  that  it  had  never  even  the  .shadow  of  freedom 
which  ostensibly  was  allowed  to  the  Tridontinc  synotl.  This 
brief  consists  of  a  preamble  and  ten  chapters,  containing, 
amonj^t  much  cl.sc,  the  following  provisions.  Any  member 
desiring'  to  bring  forward  a  proposal  had  to  deliver  it 
privately  in  writing  to  a  special  committee  named  by  the 
pope  (of  which  tlicre  were  six  for  various  departments), 
and  it  should  contain  nothing  foreign  to  the  traditions  of 
tlic  Koman  Church.  Unless  the  committee  passed  it,  no 
further  action  could  bo  taken  upon  it.  Strict  secrecy  as 
to  the  proceedings  of  the  council,  and  even  as  to  the 
opinions  of  jiarticalar  members,  was  to  be  observed  towards 
all  outsidoi-s.  All  new  decrees  and  canons  were  to  be 
dh?c'j^sed  in  preliminary  congregations  before  the  public 
serious,  drafts  l)cing  supplied  some  days  previously,  and 
those  who  desired  to  speak  to  the  questions  were  obliged 
to  give  notice  at  leait  a  day  beforehand.  .  Priority  of 
81)ecth  was  secured  for  these ;  if  others  desired  to  speak 
afterwards  they  had  to  obtain  the  permission  of  the  presi- 
dents, all  of  whom  were  cardinals  of  the  court  party.  If 
little  or  no  debate  arose,  the  draft  decrees  were  to  be 
otficially  formulated ;  if  there  were  division  of  opinion, 
the  fiuestion  sliould  be  referred  to  the  sub-committee 
(uryuUUio)  corresponding  to  each  congregation's  subject  of 
di.scuision,  which  should  decide  the  matter  if  no  further 
difficulty  were  raised.  All  the  offioers  of  the  council  were 
named  directly  by  the  pope,  and  in  no  case  elected  by 
the  council  itself,  which  was  thus  deprived  of  several 
conciliar  rights  held  previously  to  be  inherent  and  in- 
defeasible, and  which  had  been  exercised  even  at  Trent.   ^ 

The  assemblage  of  the  council  was  looked  on  with  little 
favour  by  a  large  jiart  of  the  Roman  Catholic  world,  and 
in  particular  two  German  documents  attested  the  alarm  it 
aroused.  In  April  1869  Prince  Hohenlohc,  Bavarian 
foreign  minister,  sent  a  circular  letter  to  the  European 
courts,  warning  them  of  the  political  dangers  likely  to 
ensue ;  and  most  of  the  German  bishops,  assembled  at 
Fulda  in  September  of  that  year,  sent  an  address  to  the 
pope,  anxiously  deprecating  the  definition  of  papal  infalli- 
bility which  had  been  recommended  in  the  Civilta 
Cattolica  of  Cth  February  1869,  to  be  made  by  the  sum- 
mary process  of  acclamation.  This  proposal  drew  forth 
two  able  books  in  opposition  to  the  dogma, — one  which 
appeared  anonymously  (Janus)  in  Germany,  and  Du  Concile 
Gen-'ral  el  de  la  Paix  lieliyieuse,  by  JIaret,  bishop  of  Sura 
and  dean  of  theology  at  the  Sorbonne,  published  in  France; 
but  they  did  not  delay  the  measures  being  taken  for  its 
declaration. 

The  council  as.sembled  punctually  on  the  appointed  day, 
8th  December  1869,  and  owing  to  the  modern  facilities 
of  intercommunication  it  was  by  far  the  largest  gathering 
nl  the  kind  in  history,  no  fewer  than  749  bishops,  cardinals, 
abbots,  and  generals  of  orders  being  present, — a  number 
afterwards  increased  to  761, — and  including  nearly  three- 
fourths  of  the  whole  Poman  Catholic  episcopate.  Of  these 
it  has  been  estimated  that  the  minority  opposed  to  the 
infadibllity  dogma  amounted  to  at  least  160,  while  in  the 
majority  were  reckoned  53  bishops  in  partibus,  who,  as 
havi'g  no  real  dioceses,  and  being  thus  unable  to  attest 
the  historical  belief  of  their  flocks,  had  properly  no  right 
of  suffrage  upon  dogmatic  questions  in  a  council,  such 
attestation  being  the  one  function  dischargeable  by  bLshops 
assembled  in  synod  when  considering  articles  of  belief. 


To  these  are  to  be  added  about  125  bishops  of  sees  too 
modern  to  have  any  ancient  tradition  to  attest,  such  as 
those  in  North  oud  South  America,  Australasia,  and' 
Oceania,  who  were  thus  for  conciliar  purposes  on  the  saiua 
footing  of  incompetence  to  speak  for  any  on3  save  them- 
selves. And,  besides  these  two  large  groups,  there  wa.-;  a 
third,  consisting  of  about  90  missionary  bishops  entlicly 
under  the  control  of  the  Propaganda,  and  thus  not  fiaa 
agents,  while  their  sees  Tifere  in  most  cases  of  very  recent 
origin,  so  that  they  also  could  allege  only  their  personal 
opinion,  having  no  ancient  records  to  attest.  By  far  tlia 
larger  number  in  these  groups  were  on  the  side  of  tha 
court  majority.  '  The  Italian  bishops,  numbering  about 
170,  and  the  Spanish,  10  in  number,  were  also  inlallibilists 
almost  to  a  man,  but  included  scarcely  one  theologian  in 
their  ranks.  And  no  fewer  than  300  of  this  majority 
were  the  personal  guests  of  Pius  IX.,  lodged,  boarded,  and 
maintained  at  his  cost,  and  thus  openly  retained  to  do  hia 
bidding.  The  minority  consisted  chiefly  of  the  Germaa 
and  Austrian  bishops,  a  considerable  section  of  Hungarian, 
French,  and  North-American  prelates,  and  many  of  thcsa 
Orientals  of  the  Latin  Church  who  occupied  dioceses  othor 
than  mere  titular  and  paper  ones.  But  this  minority, 
though  composed  mainly  of  natives  of  the  most  highiy 
educated  and  intellectual  countries,  and  containing  almost 
every  bishop  of  note  for  ability  and  theological  learning, 
was  by  no  means  so  compact  and  united  as  wete  the 
bishops  of  the  majority ;  and  there  was  not  even  full  agree- 
ment amongst  its  members  as  to  the  grounds  for  opposing 
the  new  dogma,  many,  going  no  further  than  its  inoppor- 
tuneness,  but  not  entertaining  deeper  objections  to  it. 
Thus,  even  apart  from  its  numerical,  inferiority,  the  oppo- 
sition was  at  a  disadvantage  in  face  of  the  curialists,  and 
lost  not  a  few  members  to  them  during  the  progress  of 
the  council.  Not  only  were  the  cflbrts  'to  obtain  freedom 
from  the  fetters  of  the  brief  Mulliplices  inter  vain,  but 
no  member  of  the  opposition  could  secure  a  place  on  any 
of  the  commissions  or  sub-committees,  which  consisted 
exclusively  of  infallibilists. 

The  matter  of  most  importance  in  the  first  congrega- 
tion, which  was  held  on  10th  December  1869,  was  the 
publication  of  a  bull,  decreeing  that,  if  the  pope  should 
die  during  the  council,  it  should  at  once  be  prorogued 
and  take  no  part  in  the  election  of  a  pontiff,  which 
was  to  be  restricted  to  the  college  of  cardinals.  The 
session  which  followed  was  little  more  than  formal ;  but 
two  steps  towards  bringing  about  the  intended  result  were 
taken  before  the  next  time  of  assembling.  The  "  theo- 
logians" were  forbidden  to  attend  any  meetings  of  tha' 
bishops,  or  even  to  meet  among  themselves  to  discuss  a-ny 
conciliar  matters,  being  restricted  each  to  private  confer- 
ence with  the  particular  bishop  to  whose  person  he  was 
attached ;  and  various  petitions  for  the  definition  of  the 
new  dogma  were  draw-n  up  and  signed,  one  being  the 
result  of  a  letter  to  the  bi-Hops  of  the  council,  issued  by 
Archbishop  Manning  and  fie  conductors  of  the  Civillk 
CaUolica,  and  signed  by  some  hundreds,  another  from  the 
Italian  prelates,  a  third  from  those  of  the  Franciscan  order, 
and  a  fourth  from  the  Uniat  Armenians,  besides  several  of 
less  note.  The  opposition  issued  a  counter-memorial  with 
1 35  signatures ;  but,  as  it  is  therein  admitted  that  papal 
decrees  ex  cathedra  on  faith  and  morals  are  irreversibh, 
even  without  the  consent  of  the  church  being  known  in 
any  way,  and  that  true  obedience  to  £very  decree  of  tha 
see  of  Rome  is  due  by  all  Christians,  no  weight  could  attach 
to  it  as  a  serious  plea  for  rejecting,  or  even  delaying,  the 
definition.  The  second  session  (6th  January  1870)  was 
also  formal  only,  so  far  as  the  direct;  transaction  of  business 
was  concerned ;  but  by  the  adoption  of  a  measure  causing 
all  the  members  present  to  recite  the  creed  of  Pius  TV., 
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containing  a  clause  professing  obedience  to  the  pope  (this 
clause  being  omitted  by  the  pope  himsell),  and  theu  to 
renew  the  episcopal  oath  of  feudal  submission  to  the 
Papacy,  powerful  pressure  was  brought  to  bear  upon  the 
weaker  of  the  opposition,  who  were  thus  reminded  how 
far  they  had  pledged  themselves  already,  and  how  un- 
reasonable it  diereforo  was  to  haggle  about  taking  but 
one  step  in  advance  on  the  self-same  road.  The  time 
between  the  second  and  third  sessions  was  mainly  occupied 
in  preparing  the  drafts  (schemata)  of  constitutions  on  the 
faith  and  on  the  church,  and  also  with  discussions  of 
hundry  disciplinary  measures  (notably  as  regards  clerical 
immorality)  and  the  preparation  of  a  new  catechism ;  but 
none  of  these  last  were  proceeded  with.  By  the  pope's 
direct  command  the  cardinal-presidents  of  the  congrega- 
tions issued,  on  20th  February  1870,  rules  to  check  long 
debates,  which  drew  yet  tighter  than  before  the  cords  that 
deprived  the  council  of  all  freedom.  Speakers  were  confined 
to  touching  upon  such  clauses  only  of  any  amendment  as 
they  had  given  previous  notice  of  meaning  to-  discuss, 
and  were  not  allowed  to  talce  part  otherwise  in  a  debate, 
whilQ  the  closure  could  be  applied  by  the  presidents'^! 
the  demand  of  any  ten  members.  This  latter  drastic 
measure  drew  out  a  protest  from  more  than  one  hundred 
bishops,  who  urged  that  it  was  destructive  of  coneiliar 
liberty  (already  much  hampered  by  the  noisy  attempts  of  the 
infallibilists  to  stifle  free  discussion),  and  that  the  steps  being 
taken  disregarded  the  note  of  moral  unanimity  which  should 
mark  the  decisions  of  a  general  council,  thereby  exposing 
the  council  itself  to  hostile  criticispi  and  even  rejection. 
They  pointed  out  .several  other  serious  faults  in  the  new 
rules,  but  could  obtain  no  modification  of  them.  The 
constitution  on  the' faith  (usually  cited  now  as  Dei  Filius), 
however, — a  long  and  far  from  clc.irly  worded  document, — 
directed  chiefly  against  modern  rationalism,  and  enforced 
by  18  canons  of  anathema,  was  completed;  it  )iassed  the 
congregation  without  difficulty,  w^as  signed  by  all  the  667 
members  present,  and  was  published  in  the  third  session, 
24th  April  1870,  vrith  papal  confirmation,  or  rather  in  the 
unprecedented  form  of  a  proclamation  by  the  pope  singly, 
"  the  sacred  council  approving," — an  innovation  which  was 
intended  to  mark  it  as  solely  hb  act,  and  to  settle  in  this 
summary  manner  Ihe  long-standing  controversy  tks  to  the 
relative  superiority  of  popes  and  councils.  There  were 
few,  however,  even  of  the  opposition,  who  cared  to  contest 
such  a  point,  and  there  was  nothing  of  a  contentious  nature, 
as  regards  the  two  parties  in  the  council,  in  the  constitution 
it»clf,  so  that  no  debate  was  raised  upon  it. 

Tho  real  struggle  was  yet  to  come,  namely,  over  the 
constitution  on  tho  church,  into  which  tho  new  dogma  was 
to  bo  introduced.  This  constitution  (now  usually  cited  as 
Pattor  ^tlrrnut)  asserted  the  following  propositions  : — (1) 
that  B  proper  primacy  of  jurisdiction  over  the  whole  church 
wi3  conferred  \i\via  St  I'cter  directly  nnd  singly,  and  not 
raedijitcly  through  any  delegation  to  him,  as  chief  minister 
in  t'lc  cliurch,  of  a  primacy  held  by  the  church  corporately ; 
(-1  tiiat  this  Pctrino  primacy  vc'ts  by  divine  institution 
ap.I  right  in  tho  lino  cf  Roman  pontifiTs  ;  (3)  that  tho  pope's 
juri;idiction  \i  immediate  in  all  churches — i.e.,  he  is  the 
universal  ordinary,  tho  actual  bishop  of  every  see  (all  other 
bi-hopi  beint-  ni'  r.lv  hi,  curates  and  deputies),  and  is  not 
arcmrit"  rx  t  'late  authority — so  that  in  questions 

not  of  filth  alone,  but  of  discipline  and  govern- 
ment al<r.,  all  the 'faithful,  of  whatever  rite  or  dignity, 
l^th  p.\ilor»  and  l.iit\.  nr^-  l-und,  individually  and  collect- 
ively, to  ml.niil  I'  '",  (i)  that  it  is  unlaw- 
ful to  appeal  from  '  .f  the  Homan  pontifft  to 
an  (pciimonical  cniinril,  ni  tiiough  to  a  higher  authority; 
tnd  (■'>)  thnt  tho  Koman  pontitl,  when  he  ipcaka  t-x  ealhtjm, 
and  detinc«  a  doctrino  of  faith  or  morali  to  bo  held  by  th« 


universal  church,  is  infalliole,  and-  such  definition^  are 
accordingly  irreformable  of  themselves,  ai  J  not  from  tho 
consent  of  the  church.  This  document  was  voted  upon  in 
the  congregation  of  13th  July  1870,  consisting  of  671 
members.  Of  these  451  voted  in  the  affirmative;  SS  voted 
against  it ;  62  voted  placet  jHJcta  modutn,  meaning  that 
they  would  accept  it  if  it  were  seriously  modified  ;  and  70 
did  not  vote  at  all.  By  the  canonical  theory  of  councils 
such  a  divi.sion  of  opinion  as  this  voided  the  decision  of 
the  majority,  and  made  it  nulL  For,  while  a  liare  majority 
in  a  council  sullices  to  pass  a  mere  disciplinary  canon, 
being  a  variable  matter,  contrariwise,  to  enact  a  dogmatic 
decree  requires  practical  unanimity,  since  nothing  can  ba 
imposed  as  of  faith  for  which  the  two  attesting  note."  of 
universal  prevalence  and  historical  continuity  cannot  be 
adduced.  And,  as  the  dissent  of  any  appreciable  number 
of  member-!  denotes  that  they  do  not  know  it  as  the  local 
tradition  of  their  several  dioceses,  it  thereby  destroys  the 
claim  to  these  notes.  Xot  only  so ;  but  in  view  of  the 
character  in  which  bishops  appear  at  councils,  as  represent- 
ing their  lait},  it  is  clear  that  the  size  and  population  of 
their  several  dioceses  have  to  be  taken  into  account  vhcn 
estimating  the  weight  attaching  to  their  individual  testi- 
mony as  to  the  reception  of  any  dogma  within  their  juris- 
dictions. Tried  by  this  standard,  the  opposition  was  very 
much  more  important  than  its  muster-roll  seems  to  indicate, 
for  it  included  tho  bishops  from  many  of  the  most  populous 
Boman  Catholic  dioceses,  such  as  the  archbishops  of  Paris, 
with  2,000,000  Catholics,  Breslau  with  1,700,000,  Cologne 
with  1,400,000,  Vienna  with  alxiut  the  same  number, 
and  Cambrai  with  1,300,000;  whereas  62  'oishops  of  tho 
Papal  States,  for  example,  represented  no  more  thaai 
700,000  altogether,  ajmrt  from  the  hundred  and  more 
titulars,  who  had  no  flocks  at  all.  This  matter  may  be 
summed  up  thus  :  every  vote  cast  for  the  new  dogma  stood 
for  142,.')70  lay  folks ;  but  every  vote  cast  against  it  stooil 
for  49-, 520.  Xor  is  this  all :  a  council  claiming  to  ho 
oecumenical  must  speak  with  tho  consent  of  both  East  and 
West.  But,  even  if  the  very  large  concession  bo  made  that 
the  Uniat  chnrches  in  communion  with  Rome  are  in  truth 
the  lawful  representatives  of  the  ancient  Oriental  Church, 
the  fact  remains  that  the  number  and  rank  of  the  Orientals 
in  the  minority  was  such  as  to  make  the  vote  at  best  only  a 
Latin  one.  The  Melchito  and  Syrian  patriarchs  of  Antioch, 
the  Cbaldoe  patriarch  of  Babylon,  the  Slelchitcarchbishopof 
Tyro,  the  JIaronito  archbishops  of  Tyre  and  Sidon,  of  Bey- 
rout,  and  of  Aleppo,  with  several  others,  were  in  one  or  other 
of  the  three  groups  of  dissentients,  and  thus  nullified  tho 
Eastern  suffrages  in  the  majority.  Immediately  after  this 
preliminary  voting  nearly  all  the  bishops  of  the  minority 
abruptly  quitted  Rome,  after  previously  lodging  a  protest 
against  tho  prtKcedings.  Their  flight  was  promjited  by 
fears  for  their  personal  safety.  They  were  given  to  under- 
stand that  each  of  them  would  have  two  papers  tendered 
to  him  for  his  signature  iu  the  ensuing  session,  one  being 
a  profession  of  adhesion  to  tho  infallibility  dogma,  tho  other 
a  resignati'^n  of  his  diooesi  in  case  he  refused  such 
ailhcsion.  And  they  had  good  reason  to  think  that  tho 
)ii>pc,  who  had  declared  that  ho  meant  to  bo  proclaimed 
iiifttiliblo  "  without  limitation  "  (seiua  condinnnf),  and  had 
pliown  open  enmity  to  more  than  one  of  their  number, 
would  employ  direct  coercion  in  tho  event  of  continued 
resistance,  bringing  his  temporal  power  m  sovereign  of 
Romo  to  bear  on  the  rebels  within  his  territory.  Accord- 
inglv,  when  tho  public  icssion  was  held  on  18th  July 
\f*'b,  whilo  835  bishops  voted  for  the  constitution  Fattor 
.t'lerniu,  only  two.  thoio  of  Aja:cio  and  of  Little  Rock, 
remained  to  utttr  thoir  "nonplacct."  The  pope  thereupon 
confirmed  the  decree,  »nd  the  proco«dinf,'i  virtually  tcdcd. 
By  on*  of  ths  most  singulw  of  historical  ooiocidwics^ 
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nvlirr.>  nftor  the  promulcation  of 
bisliora,  who  had  U'en  tlio  main* 


t.T  ihut  '•cry  djy  Nap"!fon  III.  proclaimc'l   war  ngainst 
''-'.s-v^^ia,  Wirt  entercil  on  th.it  grcnt  coiiliict  amongst  the 
im:n<-«.Jt»  rc5ul;s  of  wliirU  vicro   tlio  overthrow  of   tlio 
tc!ii[  oml   power  of   tho    Papacy  and   tho   occii]xxtinn   of 
n  •      1a  t.o  ircops  of  the  king  of  Italy  in  two  niontlis' 
I  '.( i«»t  meeting  of  tho  counoil.    It  was  formally 

[-  i'\    Ilus  IX.  on  "Oili   Octolwr,  anJ  is  thus 

tC'-ni..c.illy  stilj   in  existence ;  I'Ut  tlio  prorogation  is  a 
vir*',  .!  di-^'i!uti<  n, 

]  cvcrnv) 
ll.  ■  mnn  bisbo|>s. 

jt  ^soiiU^l  lo  pulilish  it  in  tlicir  dioceses. 

1  ;  ihe  Old  Catholic  comimiiiioii  (seo  Old 

i'  ;  r  .«uch  a5  wore  conscientiously  unahle  to 

i  ,:.ka,  but  equally  unwilling  to  join  any  of  tlio 

I  But  submission  to  the  dojnna  is  not  identical 

»t-  .  ■'.,..,  ...  .1.  ...  .iny  rate  in  the  sonso  whcivin  Tins  I.\.  under- 

St.'  "1  It  »nd  meant  il  to  Iw  received.     The  ri.ijority  had,  indeed, 
•  i ',-     .  !  'h^:T  •*  tri':"'rti  ovr  history  ":  tliey  had  done  what  warn- 
i'  -d  to  be  their  juirposc — annihilated 

li  ;.itc,  abrogitcd  tho  teaching;  and 

«•■  ......     :  -..^.rsivo  church,  and  contracted  the 

K  iC  creed  into  the  single  article  of  belief  in  tho  ixt\tc. 

I  fpl^-l  in   thr>H>  niattere  e.'aential  to  tho  iiltininto 

■  7"        '  id  not  even  seemed  to  make  any 

:  -  voting  strength  in  the  council,  to 

li-.        ..  ,  .  had  establislicd  the  falsehood  and 

norciiy  01  tn?  .:i.iJiibiiily  dogma  ;  they  were  notable  to  pns.s  it  so 
as  to  tw»  rsii.iiiJ'  nllv  or  theologically  binding  ;  and  they  couhl  not 
f  '■      '  I'tanco  in  its  ori^^inal  form.     Instead  of 

r  y,  the  new  do^ma  (as  might  hove  been 

at-*  _  :  .-iiiliar  either  with  the  laws  of  the  human 

inr.-iitx-t  01  lilt-  iu'A^  of  ecclesiastical  history)  at  onco  liccnmo  il-sclf 
c  tonic  of  dtl«atc.  receiving  contradictory  interpretations,  partly 
(! ; —  ■  !  clumsy  wording,  and  partly  tho  ex]iiv9siou  of 

.  ranging  from  tho  widest  to  the  nan'owest  view 
(.;'  Tho ''senza  condizione  "  of  Pius  IX.  proved 

h-'i- l'-<iy  ui. workable,  and  it  was  soon  found  necessary  to  modify 
the  ■'  cree  so  as  to  make  it  a  not  intolerable  burden  for  intclliL,ont 
con-.-iencea.  Acc'.T"lingly,  Bishop  Fcssler  of  St  Toltcn,  secretary- 
rn'Ti!  of  the  council,  published  in  1871,  witha  brief  of  npprolration 
ln>tn  the  pope,  his  Ircatis^j  Z>i>  v:a/ire  vtxd  fal^hc  UvfehUxt-rkcU  Ocr 
1  I  ..V,  soon  repro<Iiice<l  in  French  and  English,  whieii  provides 
tin:  *'juxta  mn^ium  "  limitation  vainly  sought  from  the  tyrannical 
majority  in  the  council  itself.  Ostensibly  a  reply  to  an  anti-iufalli- 
bilist  work  by  the  learned  Cjtnonist  Von  Schulte,  it  is  in  fact  a 
studious  minimizing  of  the  incidence  of  the  dogma,  arguing  that 
the  occasions  when  the  attribute  of  papal  infallibility  ha.s  been 
act':ally  exercised  and  formulated  in  ex  cathedra  decrees  have  been, 
snu  .-nast  continue  to  be,  of  e.vtrcmely  rare  occurrence,  and  further 
atreanating  tho  dogma  itself,  so  a.s  to  approach  in  some  measure 
lb?  c-ld  Gallicnn  view  of  the  pope's  constitutional  and  limited 
t     '  '    '  I  spokesman  of  the  church.     In  England,  where 

t  ■  d  by  Pitt  in  the  ISth  century,  and  by  tho 

f  . .  ::r  the  lOlh,  w-hcn  aiming  at  the  abolition  of  the 

penal  lana,  on  tlie  opinions  held  by  Roman  Catholic  theologians 
as  to  tho  prerogatives  and  attributes  of  the  i)Opes,  made  their  general 
rei'u  li.ition  of  papal  infallibility  familiarly  known,  tho  question 
TT  ,  .  '.<n  more  tren'-diantly  dealt  with.  ForDr  Newman,  j\'ho  had 
aiixi  iidy  deprecated  the  coming  definition,  speaking  of  it  in  a 
letter  to  Bishop  Ullathorne  as  a  "  great  calamity,"  wantonly  forced 
on  by  "an  aggressive,  insolent  faction,"  explained  the  manner  of 
his  f(-n  belief  and  acceptance  of  it  in  a  letter  to  tho  duke  of 
>'■"■:.'  ';:.  and  that  in  terms  which  to  less  subtle  (and,  it  may  bo, 
mor.  practical)  intellects  arc  indistinguishable  from  disbelief  and 
r'j'  •.in.  Not  only  docs  he  limit  the  attributu  itself,  and  the 
OC..3  ;on.i  of  its  cxcrcis'^,  within  much  straiter  bounds  than  those 
s'.:  I  V  F*-*skT,  but  ho  specifies  a  number  of  cases  wherein  ho 
wcu'.f  l;  ',-y  a  papal  mandate,  and,  after  aaying  that  e.ich  such 
mana-it'  nui-t  bo  decided  on  its  own  merits,  adds  ;  "  I  should  look 
to  g'.e  \ii.  It  theologians  could  do  for  me,  what  tho  bishops  and 

cb.Tgv  ;i'  1  mc,  what  my  confessor,  what  friends  wliom  I  revered  ; 

and  if,  aJi'.r  all,  I  could  not  take  their  view  of  the  matter,  then  1 
must  njle  myself  by  my  own  judgment  and  my  own  conscience." 
That  this  delivi»ra;*cc  is  in  efTect  a  complete  evacuation  of  the 
^' :     .     '"  '  '    .: ccgnatc  l-'nrn'acc  to  be  used 

..  absolute  teii:poral  sovereign 
*':    :  ,     .■  e.    But ihesuijretpient olcva- 

tioii  ''•f  its  autiior  to  the  cardinalale  jiroves  that  his  view  is  regarded 
aa  fairly  tenable  in  the  Roman  Church,  and  the  infallibility  dogma 
ti  thna,  for  the  present  at  least,  dismissed  from  the  domain  of 
practical  actioti  to  that  of  speculative  theorj-. 

Th*  btwIegTfcpiiy  of  the  VstkBTi  CouncU  Is  very  cc^toiii,  bat  ths  following 
T-  ,t«»!n  ir.rr.;f  f,Tr.--f  st.-d.-.  ••  to  eyr.i-:'<i:~C::::z'..  Si:ria  til  CcAdUo 
I    u.ma,  Uriri  wn ;  J,  rdi^ch,  OuAlAu  Ui  vi.i.'::.r,:u'r.ir.  KiraiU,  Been. 
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KTT-ST;  M..  T..^^a.■^.  n.ftr.-i.l  rt.-.  iMrr,-pii.,.\,'n  Conci/j  itfuhrl.  NortlUn. 
pen,   1S7S;    I't  ,  'itivt   I'tiflAiiium,   Nunltln- 

ci-n,  1S73;  Q'.  '  (also an  Eniillsh  version) ; 

I'i  'i^p.-.iiM  \m  '   I  i'atUano,  KloreliL'e.  1875 

1  '   ties  vntlatnitefifn  t'csrt/*, 

1  i  te  mm  tr^ttn  nifiati»iA-A«i« 

/  Krilik  dfj  i(iri'.Miii.<cAcit 

. i.v  . ..  I  ontejicf  Pio  fX.  f^ruAuHjltiti 

:iip,  is7J-7S  ;  Krona,  Actta  el  Hiflcirt  du  ConciU  CPcumfml'fn*  lit 
0  73,  3  vols,  folio  ;  Artliur,  Tht  Pop*,  the  Kinjji.  dtt<t  Ctf  IWnrJe, 
1  (R.  F.  L.) 

\A'iXEL,  Emek  he  (17H-1767),  an  eminent  jurist, 
was  tho  son  of  a  Protestant  p^inistcr,  and  was  bi>rn  al. 
Coiivct,  in  the  principality  of  Neuch.'itcl,  on  2,')lli  AugiLst 
1714.  He  studied  at  Li.iscl  and  Geneva.  During  his  early- 
years  his  favoiirito  pursuit  was  philosophy  ;  and,  b&ving^ 
carefully  examined  tlio  works  of  Leilmitz  and  Wolf,  Ue 
published  in  17  U  a  defence  of  Leibnitz's  system  ag.\in>t 
Croiisaz.  In  the  same  year  Vrttel,  who  was  born  a  subject 
of  the  kinj;  of  Pntssia,  rcjiaircd  to  Berlin  in  the  hoi>e  of 
obtaining  some  iiublic  employment  from  Frederick  IL,  but. 
was  disappointed  in  bis  expectation.  Two  years  later  lie 
proceeded  to  Dresden,  where  he  experienced  a  very  farour- 
able  reception  from  Count  Briilil,  the  minister  of  Saxony. 
In  174G  lie  obtained  from  the  elector,  Augustus  IIL,  the 
title  of  councillor  of  embassy,  accompanied  with  a  pension, 
and  was  sent  to  Bern  in  the  capacity  of  the  elector's 
miiii.ster.  His  diplomatic  functions  did  not  occupy  hi* 
whole  time  and  much  of  his  leisure  was  devoted  to  litera- 
ture and  jurisprudence.  Among  other  works  he  published 
/.oi'siVs  I'/tiJi'Siiji/ntjUcs  (17-! 7)  and  Jlilanyes  <le  Littcraluit, 
lie  Morale,  et  dc  I\)lilii]ue  (1757).  Piut  liis  reputation 
chiefly  rests  on  his  Droit  des  Goif,  ou  rrindjxi  de  la  Lai 
A'lilurelle  appH'pics  d  la  Ctmduile  et  aiix  Affaires  des- 
Nations  et  des  Souocrains  (Neucliatcl,  1758).  Dining  the 
same  year  he  was  recalled  from  Switzei'land,  to  be  employed 
in  tho  cabinet  of  Dresden,  and  was  soon  aftervaixla- 
honoured  with  the  title  of  privy  counciiior.  His  labours 
now  became  so  iuten.se  as  to  exhaust  his  slrengtli,  <i.nA  his 
health  broke  down.  After  a  period  of  re.it  he  returned  to 
Dresden  in  1765  ;  but  his  renewed  e.xertiors  .•■con  produced, 
a  relapse,  and  he.  made  another  excursion  to  >i'eucha,tcl,. 
where  he  died  on  '20th  December  1767.  His  last  work 
was  entitled  Qiiexiions  de  Droit  Nature!,  ou  Observations 
sur  le  Trailc  du  Droit  de  la  Nature,  par  Wolf  (Bern,  17C2). 

Vattel's  Droit  ties  Gens,  which  is  fouiuled  on  the  works  of  M'olf, 
had  in  its  day  a  great  s\icccss,  in  trutli,  greater  than  it  deserved. 
His  principal  and  only  merit  consists  in  his  having  rendered  tliC' 
ideas  of  that  author  accc-ssible  to  the  political  anil  diplomatic 
world.  The  Droit  des'  Gens  passed  throu^'h  many  editions,  and' 
was  translate*!  into  various  languages  (English  in  17G0). 

VAUBAN,'  SEB.I.STIEN    Le    pREi'TIlK    DE    (1033-1707), 

marshal  of  France,  was  born  in  tho  neighbourhood  of 
Saulicu  in  Burgundy  (now  in  the  department  of  Cote-d'Or) 
on  loth  May  1633.  At  an  early  age  he  was  le.ft  an  orphan 
in  very  poor  circumstances,  and  his  boyhood  and  youth 
were  spent  among  the  peasantry  of  hi>)  native  place,  thus 
enabling  him  to  gain  that  .synijiathetic  insight  into  the 
condition  of  the  agricultural  classes  which  ho  aflerward.s 
showed  in  his  economic  writing.s.  He  owed  his  early 
education  and  his  first  instruction  in  the  rudiments  of 
mathematics  and  surveying  to  a  friendly  cure,  who  had 
taken  an  interest  in  him  and  discerned  his  abilities.  At 
the  age  of  seventeen  he  joined  the  Spanish  troops  under 
the  prince  of  Conde,  but  after  about  a  year's  campaigning 
was  taken  prisoner  by  the  French.  He  then  became  known 
to  Mazarin,  who  treated  him  with  kindness  and  enlisted 
)iim  in  tiie  servise  of  the  king.  In  1653  he  fir.st  earned 
repute  a.s  an  engineer  by  the  share  he  had  in  the  capture 
of  Sainte-Menehould,  and  after  further  distinction  at 
Stenay  and  Clermont  he  was  given  a  lieutenancy  e.nd  re- 
ceived in  1655  his  commission  as  an  "inginieurduroi."  Be- 
tween that  year  and  the  peace  of  1659  he  took  part  m 
numerous  successful  sieges-r-espocially  thoss  of  Gravelices, 
Ypres,  and  Oudenarde.   After  the  co.<ision  of  Dunki''*  i -""^ 
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Lou:s,  and  Mardyke  in  1GC2  he  had  charge  of  the  work  of 
fui  tifying  them  as  frontier  towns.  On  tne  renewal  of  war  in 
1 GGT  he  saw  much  service  in  Finnders,  and  gained  Epecial 
distinction  in  the  siege  of  Lille,  of  which  town  he  ultimately 
Ijccamc  governor,  the  king  making  him  a  lieutenant  in  the 
guards  and  bestoiving  on  him  a  pension.  The  originality 
and  succe.ss  of  his  methods  were  now  fully  recognized,  and  in 
1CG9  he  drew  up,  at  tlie  instance  of  Louvois,  his  first  exjiosi- 
tion  of  the  theory  of  fortification  (Mtmoire  pour  Sernr  d 
Inslniclion  Jans  la  ConduUe  des  Sicffff),  which  was  after- 
wards published  at  Leydcn  (1740).  In  1673  Vauban  ae- 
comjianied  Lottis  XIV.  on  his  Dutch  campaign,  and  directed 
the  more  important  sieges,  afterwards  superintending  the 
demolition  or  reconstruction  of  the  captured  places.  In  the 
following  year  his  principal  achievement  was  the  capture  of 
JIaestricht,  and  in  1077  he  had  the  chief  cralit  for  the  fall 
of  Valenciennes  and  Camhrai.  In  the  latter  year  he  was 
appointed  commissary -general  of  fortifications  in  succession 
to  Clerville,  and  thus  gained  an  opportunity,  which  in  the 
following  year  he  diligently  used,  for  practically  reconstruct- 
ing the  entire  land-defences  of  France.  In  the  short  war  of 
1GS3-S1  he  gained  further  distinction  by  the  fall  of  Luxem- 
bourg, and  during  the  campaign  of  lCOl-02  the  names  of 
Mens  and  Xamur  were  added  to  the  long  list  of  his  successes. 
In  1GS6  Vauban  had  the  courage  to  make  a  representation 
to  the  king  in  favour  of  the  republication  of  the  IvJict  of 
Xantcs ;  f.nd  alxiut  1G97  he  wrote  his  alniost  equally  bold 
frojft  (Tune  Dixme  BoyaU,  which,  however,  was  not  pub- 
lished until  1707  (sec  ToLiTlCAL  Economy,  vol.  xix.  p.  3D9). 
In  1G93  he  ^\t.3  made  a  grand  cross  of  the  order  of  St 
Louis,  and  in  1703  marshal  of  France.  The  close  of  his 
life,  which  was  .-^ddened  by  the  consciousness  of  waning 
influence  and  failing  health,  he  devoted  largely  to  the 
arrangement  of  the  voluminous  manuscripts  {M(s  Oisivetia) 
which  contained  his  reflexions  on  such  subjects  as  the  art 
of  war,  administration  and  finance,  agriculture,  commerce, 
aiul  the  like.     He  died  at  Paris  on  30th  March  1707. 

For  V.-iiiban'.i  work  aa  a  military  engineer,  sec  For. tification  (vol. 
i<.  pji.  41I-UC).  Tho  Oisii'tla  long  remaincil  unimlilished,  and  of 
!!io  ttrelvp  imniiv-ript  mlnmpi  rnntAinini?  thoni  several  seem  to 


a  lui  tiuatli,  Vivtv  jiuiilislK-^l  ioj^'t-iitcr  iit  17u7. 
/  in  which  V.'iliban  took  a  lively  interest,  ami 
I  .-1 :  .. .  1  ii. ,  f  -';*i,^ti(jji  of 

r  i"m,  esi»e- 

(  ■■'■4il  power 

>  Tiie  inUixhictiun  ui  llie  .I^/.k(.l.-llayo^et  into 

I  iually  ascribed  to  Vaulnn. 

\  ALCLL'.iJ:;,  a  department  of  France,  formed  in  1793 
out  of  the  county  of  Venaisiiin  {69.">  s<pinre  miles),  the 
J.  '  "  'I  ''    '  ire  miles),  and  a  part  of 

J  letwccn  43"  39'nndU' 

'2'i  .1.  lil.  Lnd  1  J-?  ap.i  •-)  .ij  K.  long.,  is  bounded  by 
Dr&mo  on  the  >".,  Basscs-Alpcs  on  the  E.,  Bonchcs-du- 


I- 


I  of  Ih' 


crated  by  the  Durance)  on  the 

rom  which  ft  is  separated  by 

V . .     I :  ills  also  nn  enclave,  the  canton 

department  of  Dn'nie.      The  western 

'      '  '  '.ley,  and  ron- 

■ ,  Cirpcnlriia, 

,v   in    ri   ('■  ii' r.il   wot-south- 

'o  one  another,  nro  the  ^U.e\f 


>  liich  Ls  a  mcte'>rc- 

■1"  .    \-,,..  :..  ,. 


lion,  gazcllo,  wild 


boar,  itc.).  The  nhone  is  joined  on  the  left  by  the  Aycues, 
the  [morgue  (rising  in  Petrarch's  celebrated  fountain  of 
\'aucluse,  which  has  given  its  name  to  the  department), 
and  the  impetuous  Durance.  The  Sorgue  has  an  import- 
ant tributary  in  the  Ouvcze  and  the  Durance  in  the 
Coulon  (or  Calavon).  These  and  other  streams  feed 
numerous  irrigation  canals;  their  channels  are  tometimcs 
quite  dry  in  summer.  The  climate  is  that  of  the  Mediter- 
ranean region.  The  valley  of  the  Rhone  stlfTers  from  the 
mistral  (see  vol.  ix  p.  507) ;  but  the  other  valleys  are 
sheltei-cd  by  the  mountains,  and  proiluce  the  oleander, 
pomegranate,  olive,  jujube,  fig,  and  other  sotitlisru  trees 
and  shrubs.  The  mean  annual  temperatme  is  55*  Fahr. 
at  Orange  and  58'  at  Avignon  ;  the  extremes  of  tempera- 
ture are  5°  and  105°  Fahr.  Snow  is  rare.  The  south  wind, 
which  is  frequent  in  summer,  brings  rain.  The  aveiago 
anniml  rainfall  is  29  inches  in  the  hill  region  and  2:?  in 
the  plains. 

Of  the  total  area  of  881,610  acres  670.737  are  cultivateJ, — cereaL 
occupying 232,250  a^^rc.  mrk^t  nti !  othr-rc^rlejis  11,0^:',  Tnr-.rlows, 
pastures,  and  orch  -.993, 

summer  fallowa  5  -  .i  '49. 

The  live  stock  in  i ;    .'.,...- .,.■■..-. ,  ,  UIO 

asses,  2079  head  of  cattle,  4<),106  pigs,  11,660  goats,  and  lOj,"'" 
slicep  of  native  and  6983  of  improved  breed.  There  were  11.7t;i 
h.-'-l)ivc3  (101  tons  of  honey  and  23  toius  of  wax).  Amongst  wild 
aiiiin.ils  the  otter  and  beaver  occur  along  the  lunk  of  tiio  Ktione. 
'J  lie  ci'o|«  in  1SS4  were  returned  as  follows— 2,151,385  bushels  of 
whe.-vt,  7309  of  nieslin,  39,176  of  rvc,  60,208  of  birlcv,  1677  of 
buckwheat,  17.162  of  Tnx!.»",  240,850  of  millet,  445,920  of  oats, 
4,247,600  >r  ;-   -    ■.  tons  of  beetroot,  and  197  tons  of 

tobacco,     I  Mcs  w*cre  produced  to  the  value  of 

£351,940,  i:i  i:- value  of  £13,311.     Tlio  olive  crop 

amounted  to  i-ji,'.>li  bushels  (622  tons  17  cuts,  of  oil).  In  1881 
4,779,236  gallons  of  wiuo  ivere  obuined  'avcr-irre  for  pr.yeding  ten 
years  2,502,384  gallons).     In!'  "    '  "        oons 

were  produced.     The  phyllox-  ■•  iuc- 

yards  flora  79,000  to  13",000  •:  s  are 

now  being  introduced.  The  culture  of  niatidt-r  ;ind  the  umilieiry  is 
diminishing,  while  the  Chinese  graiss-eloth  plant,  beetroot,  sorghum, 
and  millet  are  grown  in  !  iintities.     T'  '  kcta 

of  Cariwntras  and  Apt  i.      Lignit-'  .  1,382 

tons  iu  1882),  iron,  and  .-     ^  tied;  rich-".  .>lcr. 

stone,  clay,  and  ochre  are  woikcj  ;  and  tliere  is  a  li.i,.;  vaiicty  of 
mineral  springs.  The  chief  induatiial  establishnu  :i:s  arc  nianu- 
f  •  i'S  of  madder  dye,  silk-mills  (4295  workmen  i.  silk-spinning 
i  (3365  sfiudle.'i  and  411  workmen),  oil-mills,  Hour-mills, 
mills  (1047  workmen  and  2700  tons  of  r.^:' r  ii  1880), 
w.jiil-ipinning  factories  (2045  spindles  and  369  i'  iifcc- 

tioncr*-  cstaiilishment"",    m.innfactories  of  pott'  are, 

'•^  '   ■  -     -■•      •^■■-     '  ■  ■■■     '  •-■■■'•  J500 

■P|wr 

lool 

wi..;k.,li..|»--.,  a;id  11  '-ceta, 

and  r'.'idy-made  r'  r  lilcs 

of  railway,  97  of  i ....■ ..■  i  - :  ..,  ,  .   ......     The 

{■•■p'llation  incrcasid  by  74,670  Iwtween  1801  ami  18C5.  but 
In-ii  thit  r'r.1'  fr.  I'^-l  it  liiir^tiii-ih-d  bv  24,304,«wir?  'i  thr  df.a> 
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VAUD  (Germ.  Waadt),  a  canton  of  Switzerland,  ranking 

•        >        •'      <■■■'■  -:„n,  takc.H  it,'<  i.amo  cither 

I  or,  more  pri.>l  nbly,  from 

,    Tim   1.  :  I      •  tiic  to  non-Teutonic 

It  is  01  aa  it  owct  ilj  cxiat- 

'  '■•   •  ■  '  ■'■' —r.   it 

.  ..  and 
'111'  .lura 
, , i'lic  dis- 
trict of  Avcncho*  (entirely  turrouudcd  by  tb,  canton  of 
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Frciliur^^  »nH  a  long  narrow  tongue  running  up  to  Pnjerno 
also  within  its  bounilurics.     The  total  nren  ij  1:*41'3 
;ire  iiu!f<,  Inrv'or  than  that  of  any  other  Swiss  canton 
v5  1  (Orisons),  IVru,  ond  Valais.     Of  this 

t,  ■  .     miles  aro  classed  as  jiriKluctivc,  forests 

J  and  vines  24'S  s<)uaro  miles.     This  is  a 
!  under  vines  than  in  any  other  canton  »ave 

'1\-.-."  \  l;c,iio),  and  more  than  one-lifth  of  the  total  wino- 
j;r<.'«inu'  districts  in  tho  whole  Confederation.  'Of  tho  un- 
jiroduilive  [lortion  lakes  occupy  ICl'l  and  glaciers  4'3 
square  miles,  while  to%vns  and  buildings  cover  5"7.  The 
hJchost  )ioint  is  the  DiaUcrcts  (10,G67  feet)  in  tho  .south- 
east cnnier.  The  population  in  ISt^O  amounted  to  238,730 
(an  increase  of  7030  since  1870),  a  larger  number  than 
in  any  other  canton  except  Bern  and  Zurich.  Of  these 
212,1G4  arc  French -speaking,  21,6t'2  German -speaking 
(many  ]>ersons  from  tho  German-speaking  cantons  coming 
thither  to  Icorn  French),  and  2518  Italian-speaking.  In 
rcliiiini  219,427  are  Protestants  (Calvinists),  divided  be- 
tween the  "national  church"  (19'20)  and  tho  "free  church" 
(1-0).  The  capital  is  Lausanne  (30,179  inhabitants,  or 
with  the  surrounding  districts  37,427),  which  since  1S71 
has  been  the  seat  of  the  federal  tribunal.  It  is  tho  largest 
town  in  the  Confederation  after  Zurich,  Basel,  Geneva, 
and  Bern.  Other  important  places  are  Vevay  (7820  in- 
Labitants^  and  Yverdon  (5968). 

.\jniilfirc  is  the  main  occupation  of  tho  people  ;  tho  land  is 
i;i     "  "..'1  aud  very  highly  cultivated.     Tho  vincyirds  em- 

.  ->ns-     About  cue-third  uf  the  wine  produced  is  ex- 

1  :._, ; jL-'iinown  varieties  being  Yvorno  (white)  and  Cortaillod 

(miv  There  is  not  much  industry,  except  that  of  the  watch- 
nikers  in  tho  Jura ;  and  the  commerce  is  comparatively  uuim- 
.    .  t  l;;:.     Manv  f  jreigncra  reside  in  tho  canton,  particularly  ou  tlie 

:  ^  'if  the  Lake  of  Gcncia,  from  Lausanne  to  Villeiieuvc  (as 
(-  ;.;is.rly  Gibbon,  Voltaire,  and  Ro4isseau).  Jloutreux  is  a  favourite 
xinter  residence,  and  its  growth  may  be  judged  of  from  tlic  fact 
that  its  inhabitants  iuereascd  from  3211  in  1849  to  4.179  in  1S60, 
(J659  in  1870,  and  S017  in  ISSO,  the  increase  being  specially  niaiketl 
rince  the  o)'cning  of  the  railway  in  1S61.  The  railways  are  108 
milc«  in  lengtlt,  besides  a  *'  ligne  regioniile"  on  tho  hi^h  road  from 
Launnne  to  Kchallens,  and  the  cable  railways  from  liau^anne  to 
Ouchv  and  from  Tcrritet  to  (llion.  In  educational  m.itters  the 
canton  holds  a  high  |>iace.  The  academy  of  I^usanne  dates  from 
li37  ;  and  there  are  a  very  large  number  of  schools  and  educational 
establishments  at  Morges,  Lausuune,  Vevay,  and  elsewhere.  I'csta- 
lozzi't  celebrated  institution  flourished  at  Yverdon  from  ISUS  to 
1825.  Among  the  remarkable  historical  spots  in  the  canton  are 
Avenches  (the  cliief  Roman  settlement  in  Helvetia),  Granson  (scene 
cf  the  famous  battle  in  1476  against  Charles  tho  Hold),  and  the 
ci5t!o  of  Chillon  (where  Bonnivard,  the  prior  of  St  Victor  nt  Geneva, 
«u  iioprisonej  from  1531  to  1536  for  defending  the  freedom  of 
GeDcra  against  the  duke  of  Savoy). 

Uiitory. — The  early  history  of  the  main  jiart  of  the  tenitories 
eompriiol  in  the  present  canton  is  identical  with  that  of  southwest 
Switicrland  generally.  The  Romans  conquered  {Z%  B.C.)  the  Celtic 
H(  Ivtrii,  and  so  thoroughly  colonized  tho  land  that  it  has  remained 

2  IfuMi^ncc-spcakin^  <Ii.slrict,  despite  conquests  by  the  Burgundians 
(ith  centur))  and  !•  ranks  (532)  and  the  incursions  of  the  Saracens 
(10th  centi;r)).  It  fomied  part  of  the  empire  of  Charlemagne,  and 
o.'lia  l.ii,.  !■  m  of  Transjuranc  Burgundy  (M3-1032),  tho  memory 

f  .  liertha,"  wife  of  King  Rudolph  II.,  being  still  helil 

'!■  On  tho  extinction  of  the  house  of  Ziiringen  (1218) 

'■■  -  V.;,-  cradually  won  the  larger  pan  of  it,  e.specially 

'•■:■■■  ^ '    •    f  I  ■  -.vr  U.,  "le  petit  Charlemagne  "  (died  12GS).     The 

*  '  '         -n!!'--  (to  which  I'laco  the  .gee  had  been  transferred 

'  by  Marina  the  Chronicler  at  the  end  of  the  6th  ccn- 
till  maintained  the  temjioral  power  given  to  him  in 

1'  ^  '■      .     .\y^  jj,j,j  jj^  1270  became  a  jirince  of  the 

^  'jl  to  distinguLih  between  the  ]>reKcnt 
.  mcdi-'cval  I'ays  dc  Vand  :  tho  districts 

f  '    Mtou  very  nearly  corresjiond  to  the  Pays  liom- 

^'  .tury  Hcin  began  to  acinirc  lando  to  the  south 

'■  ''oy,  and  it>vasont  of  those  con«iuc.it3  that 

\j  1  in  1798.   .In  1475  she  seized  Aigle,  in  1175- 

'.'"  I'reiburg)  Kch.illens  and  Granson  115  well  as 

*-'•  ln^id  of  the  duchy  of  Burgundy).     Vand  had  been 

'-'  n  for  »  tine  (U75-70),  but  the  final  conquest  did 

''■  ■  i  1530,  when  both  Savoyard  Vand  and  tlic  bishonric 

' '   ■  'e  overrun  and  anncx'j'l  by  Bern  (fonimllv  ecdcu  in 

1"'-'  -  d  to  tliem  [1555j  Chateau  d'Ocx.  as  her  ^hare  of 


the  lomains  of  tho  dtbt-loden  count  of  Gruyoi'cs  in  the  division 
of  tho  s)>uil  sho  made  with  Freiburg.  In  15(J5  tho  liberties  of  Vaud 
«eiv,  by  a  special  treaty,  placed  under  the  guaraatao  of  I'rnnoe. 
Bern  iu  1520  sent  Faiul,  a  preacher  from  Uauphine,  to  carry  out  the 
Uerormalitin  at  Aiglo,  and  after  1536  tho  now  religion  was  imiioaea 
by  force  of  aims  aud  the  bishop's  residence  moved  to  Freiburg 
(iwrniaMonily  from  1063).  Thus  the  whole  land  became  Protestant, 
s;ive  the  district  of  Kchallens.  Vaud  was  ruled  \ory  haishly  by 
bailill's  from  Hern.  In  1688  a  plot  of  some  nobles  to  hand  it 
over  to  Suvoy  was  crushed,  and  in  1723  the  enthusiastic  idealist 
Davcl  lost  his  life  in  an  attempt  to  raise  it  to  tlio  rank  of  a 
canton.  Political  feeling  was  therefore  much  excited  by  the  out- 
break of  the  French  Kevolutiou,  aud  a  Vaudois,  F.  C.  de  la  Harpe, 
an  exile  and  a  patriot,  jwrsuaded  the  Directory  in  Paris  to  march 
on  Vaud  in  virtue  of  tlie  rights  conferred  by  tho  treaty  of  1.566. 
Tho  French  troops  werif  received  enthusiastically,  and  tho  "  Le- 
manic  republic"  w.is  proclaimed  (.lanuary  1798),  succeeded  bv  tho 
short-lived  Khodanic  ri%ublic,  till  in  Jlarcli  1793  the  canton  of 
Loman  was  formed  as  a"  district  of  tlie  Helvetic  republic.  This 
corresponded  precisely  with  the  present  canton  minus  Avenches 
and  Payerno,  \ihich  were  restored  to  it  In  180K.  The  new  canton 
was  thus  made  up  cf  the  Bernese  conquests  of  1475,  H7:)-70,  1536, 
and  1555.  Tho  constitutions  of  1803  and  1S16  lavouieu  the  towns 
and  wea'thy  men,  so  that  an  agitation  went  an  forn  radical  change, 
which  j-as  cfl'eolcd  in  tho  constitution  of  1831.  Originally  actinij 
as  a  mediator,  Vaud  finally  joined  the  aiiti-Jcsnit  mo\ement 
(especially  after  tho  Kaaicals  ramo  into  iiowei  ii.  )84ol,  oipjioscJ 
the  Souderbund,  and  accepted  the  new  federal  constiiulion  o(  1848, 
of  which  Ijrucy  of  Vaud  was  one  of  the  two  drafters.  From  IS39 
tq  1846  the  canton  was  distracted  by  religious  stniggles,  owii.K  to 
the  attemjit  of  the  Radicals  to  turn  the  church  into  a  simple  depait 
ment  of  state,  a  struggle  which  end^d  in  the  splitting  oil  of  the 
"free  church."  The  cantonal  feeling  in  A'aud  is  \ery  stronn,  ami 
was  tho  main  cause  of  the  failure  of  the  project  ot  revising  the 
federal  constitution  in  1S72,  though  that  ol  1874  was  accepted. 
In  1879  Vaud  was  one  of  tho  three  cantons  wliicli  vote  1  (thou^'li 
in  vain)  against  a  grant  in  aid  of  the  St  Gotthard  liailway.  In 
1S?2  the  Radicals  obtained  a  great  majority,  and  in  1885  the  con- 
<>titution  of  1861  was  rerisod.  The  Government  consists  of  a 
great  council  (one  member  to  every  300  electors)  for  legislative  and 
a  council  of  state  of  7  members  (chosen  by  tho  great  council)  for 
executive  purposes.  6000  citizens  cin  compel  consideration  of  any 
pioject  by  tho  le^slature  ("  initiative,"  first  in  1845),  and  the  re- 
ferendum exists  in  its  "facultative"  form,  if  demanded  by  6000 
citizens,  and  also  iu  case  of  expcnthtiire  of  over  a  million  francs. 
Capital  punishment  was  abolished  ili)S874.  The  canton  lias  lately 
been  passing  tiirough  serious  fin.ancial  difficulties.  In  1802  the 
south-west  trout-er  was  slightly  altered  in  consequence  of  a  dispute 
with  France  as  to  the  valley  01  Dajijies. 

Sire  A.  Vcrdeil,  hUlnirt  du  r.ititon  de  rauJ(2d  cd.,  4  \ols.),  and  L.  Vullicinin 
Le  CV/u;uii  itii  Valid  (3J  cd.,  1SS5). 

VAUDOIS.     See  Walden.se.s. 

VVUGHAX,  Heney  (1G2MG93),  called  "the  Silurist." 
poet  and  mystic,  was  born  into  an  ancient  Welsh  family 
settled  at  Skclhiog-on-Usk,  in  tho  ]iarish  of  Llansaintfraed, 
Brecknockshire,  in  1G21.  From  1032  to  1G38  he  and  bia 
twin  brother  Thomas  were  iirivatcly  educated  by  the  rector 
of  Llangattock,  and  then  they  proceeded  to  Jesus  College, 
O.xford.  At  what  time  Henry  left  the  university  is  not 
known  ;  but  it  was  evidently  after  lie  had  studied  for  some 
time  in  London  and  had  been  introduced  into  the  society 
of  men  of  letters  that  he  printed  his  first  volume,  Poems, 
with  Ihc  TaUlt  Satire  of  Juvenal  En'jUslicd  ( 1 04  6).  Of  this 
jiublication  he  was  afterward.s,  very  needlessly,  ashamed. 
A'auglian  presently  became  a  jihysician  and  returned  to  his 
native  country,  first  for  a  while  practising  in  the  town  of 
Thecon,  and  then  settling  down  for  the  remainder  of  his 
life  in  Skcthiog.  From  this  place  he  sent  forth  his  col-\ 
lection  of  sacred  poems,  Silex  Scintillans,  in  IGoO,  of  which 
a  second  part  appeared  in  1G55,  and  the  secular  jioems  of 
his  Olor  Iscanus,  prepared  for  the  jiress  in  1G47,  and  pub- 
lished without  his  consent  by  his  brother  Thomas  in  1G51. 
A  mystical  treatise  in  prose,  I'/ie  Mount  of  Olives,  followed 
in  1G52,  and  then  two  jiroso  translation.^,  Florcs  Solitudi- 
nis,  1654,  and  llermeiicul  Phi/sick,  1055.  Tho  uorld  took 
little  notice  of  these  performances.  In  1078  an  Oxford 
friend  collected  the  miscellaneous  verses  of  A'aughan's 
middlf  life  in  a  volume  entitled  'J'linlia  Pcdivivti.  Henry 
Vaughan  died  at  Skcthiog  on  23d  April  1GU3,  and  lies 
buried  iu  the  churchyard  of  Llansaintfraed. 
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As  a  poet  Vaii^han  comM  latost  in  the  so-called  "  metaphysical " 
school  of  the  17t!i  century.  He  is  the  most  remote  of  the  disciplos 
of  Donne,  and  follows  him  mainly  as  he  saw  him  reilcctcd  in  Gcorf^; 
}I-*rbert.  He  analyses  his  exptricnccs,  amatory  and  sacred,  with 
e^.  ■=  ''.'rig  out,  every  now  and  then,  through  his 

»;-  . .'  and  his  close  thouj;h  limited  cWservation 

r;  ,,    :,  ^ofman'eilous  felicity.    He  is  of  imagina- 

tion aii  comfiacc,  and  is  Jiappiest  when  he  abamlons  himself  most 
completely  to  his  vision.  His  verse  is  apt  to  seem  crahbed  and 
nntunable  in  comparison  with  thnt  of  Crashaw,  and  even  of  Herbert 
•  t  his  best.  "The  Retreat,"  with  its  Wordsworthinn  intimations, 
"The  World,"  mainly  because  of  the  magnificence  of  its  o|iening 
lines,  and  "Kcynnd  the  Veil"  arc  by  far  tlio  most  popular  of 
Vaughan's  poem's  and  represent  him  at  his  besL  His  jiassion  for 
the  L'sk,  and  his  desire  to  immortalize  that  pastoral  river,  an> 
pathetically  prnmincnt  in  his  writings.  His  metrical  ear  was  not 
fine,  anri  he  affected,  almost  more  than  Herbert  himself,  tortnred 
and  tuneless  forms  of  self-invented  stanza. 

Tlie  enilier  wnrVn  of  Henry  Vanglian,  in  prf>§e  aui  Terse,  were  eol1eete<l  in  a 
very  Ihtiited  private  I'iition  in  fonrvolnme*,  in  1S71,  by  I)r  A.  It.  GroMirt.  The 
Rev.  11.  F.  L>-te  cliti-4  the  »cn>t  poems  aluDQ  in  1&47,  up  to  vliicti  time 
Vauglun  wai  i-racticaliy  Quknowa  as  a  jwct. 

VAL'GH.VX,  Thomas  (1C2M665),  "the  Kosicrucian," 
was  the  twin  brother  of  Ilcnry  VArcn.Of  (see  above). 
Wlien  TLoinas  left  Oxford  lie  went  into  the  clmrA  and 
became  rector  of  his  native  jiarish  Llansaintfracd  until 
liis  ejectment,  when  he  settled  at  Oxford  as  an  alchemist. 
He  died  at  Albury  on  27th  February  1GG5,  poisoned  by 
the  fumes  of  a  cauldron.  Under  the  pseudonym  of 
Eugenius  Pliilalethcs,  Thtmas  Vanghan  produced  eleven 
volumes  defending  and  describing  the  tenets  of  the  I!o.«i- 
crucians.  The  titles  of  ll;eac — among  which  are  T7ie  Man- 
House,  1G50;  Tlu  Second  Wash,  1C.51;  The  Fame  and 
Conf'Cifion  of  Ike  Fratrmifi/  of  ike  liosy  Cross,  1G52; 
Aida  Lwis,  1G.52;  and  Euphrates,  1C53 — are  not  more 
extraordinary  than  their  style.  Henry  More  the  r!.:fonist 
engaged  in  controversy  with  Thomas  Vaughan,  deep 
caUing  unto  deep  in  pamphlets. 

VAUQIEUN',  Louis  Nicoias  (1763-1P20),  French 
analytical  chemist,  was  bom  at  Saint.Andr(j  d  llobcrtot  in 
Normandy  on  IGth  May  17G3.  His  jiarents,  although  very 
poor,  sent  him  to  .school  to  fit  him  for  the  coveted  post  of 
a  gentleman's  servant  at  the  chilteau.  At  the  age  of  thirteen 
or  fourteen  Vauquelin  went  to  Rouen  as  labor.itory  boy 
with  an  apothecary.  He  did  not  remain  long  there ;  but 
his  interest  in  chemistry  was  fairly  aroused,  and  he  began 
to  maice  experiments  and  take  notes.  His  ma.itcr,  fimling 
him  so  engaged  on  one  occasion,  tore  tip  his  noic-book  and 
ordered  hiin  to  keep  to  his  menial  work  for  the  future. 
VauTielin  had  spirit  enough  to  resent  this  treatment :  ho 
borrowed  six  franca  from  a  friend  and  walked  to  Paris 
to  seek  his  fortune.  For  a  time  his  prodpccts  were  very 
dark :  after  getting  and  losing  two  situations  ho  became 
ill,  was  sent  to  the  public  h'wpital,  and  when  convalescent 
found  himself  once  more  witjiout  money  or  friends.  At 
length,  however,  he  met  a  humane  tpothecarj-,  Clicradamc, 
who  took  him  in  and  treated  him  with  kiiulncbs.  VuU'pivlin 
at  once  resumed  his  studies,  and  devoted  every  spare  niinuto 
t3  learning.  Clieradamc  introduced  him  to  Fourcroy,  who 
lia<l  hiiii  *lf  worked  his  way  up  from  (Kivurty,  and  from 
thi.4  time  Vauquelin's  fortune  was  mode.  Hciiccf<jr\Nard 
lie  tluvntod  his  attention  to  chemical  onalyuis  without  in- 
!•  •  -  variety  until  his  death,  which  occurrotl  at 

h  on  11th  November  1^29.     At  first  his  wVrk 

n|  '!iat  of  liis  friend  and  patron,  then  in  tlieir 

j  '  I'M'  in  1790  ho  commenced  to  publihh  on  hi.s 

own  ;i  -  .'.i;  |,crhaps  more  pn;i(rs  than  any 

other  •  'Ion"      FithcrtniTfthrr  or  succcss- 
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successor  to  Fottrcroy  himself ;  at  this  last  step  all  the 
other  candidates  retired  in  his  favour. 

V.inquclin's  life  v.as  uneventful ;  his  nature  was  quiet  and  retir- 
ing :  lie  never  desircil  to  r.ux  with  the  world  ;  and  even  in  the  tur- 
moil of  the  Itevolulion  his  interest  central  in  the  laboratorj-.  Jlr 
was  emphatically  one  who  liTe<l  for  his  work  alone.  He  never 
married.  lie  does  i\r,t  .ippear  to  have  eommnnicatod  with  his 
parents  after  he  became  weallhy.  The  one  bright  feature  in  tlie 
somewhat  colourless  ch.aracter  of  his  later  life  was  the  fact  that  ho 
snpported  Fourcroy "s  aged  sisters  after  his  old  friend  died. 

A<;  an  .an^ilyst  Vaiiqnelin  came  at  the  right  time.  The  theory  of 
chemistry  was  Iieing  t  nilt  afre?h  on  a  bisis  of  experiment ;"  «li 
substances, natural  .and  artificial,  wcr.^  beini;  cla.ssifie.l  liv  their  com- 
position ;  and  it  wonM  he  hard  to  mention  anv  mineral  «r  i-.ij 
jila'it  or  aniiinl  or  pnxlu'  t  of  Ufo  th.it  Vj'.iquclin'did  not  CAamine. 
With  i'ourcroy  he  drove  the  piles  en  which  the  first  theoiies  in 
pure  chemistry  were  f.miided  ;  with  Haiiv  he  put  miTi  - 
s-alisfaclory  footing;  but  he  himself  was  neither  chemist 
ogist.  Vauqutlia's  name  is  associated  with  376  pap 
l/etwccn  1790  and  IS.'l,  aiiJ,  with  the  ciception  of  one  u.  "i«o  tnii- 
cisms  and  clai:r.s  for  iiriority,  these  were  all  simple  record.^  of  patient 
and  laborious  analytical  operations.  He  propoundol  no  thf-e.r;-  . 
was  guided  by  no  gcneralization.s  and  was  trouuled  by  ro  prcl  • :  .» 
save  tUoso  of  iiis  luetl-.ods.  Given  a  substance,  i.e  did  his  l>e>t  t  .■ 
liud  its  ccnipoaition,  devising  new  processes  where  these  sccnud 
ncccss.iry,  but  this  was  all.  Considering  the  amount  of  work  he 
did,  one  is  sni  prised  that  only  t^vo  new  elements  arc  associated  wi!h 
his  nanio.  Ha  detected  glnciaa  in  berji  when  analysing  that 
mineral  fer  Haiiy,  and  in  a  red  leaii  oro  from  Siberia  he  discovered 
chroniiiuii,  aitlioagli,  strange  to  say,  ciglit  years  elapsed  l:tivecu  his 
first  examii'.atijn  of  the  ore  and  his  stiuratioa  of  chromic  acid.  It 
is  even  moro  cxtrao.-tlin.ir)'  that  he  never  suspected  the  existence 
of  alkalciils  i;i  the  vegetable  and  animal  juices  ho  was  continually 
acalj'sicg.  Cuvier  in  hit  iloge  argues  I'roin  tliis  that  without  the 
CQt!ruiTc:iC(!  of  a  happy  i.hanco  the  greatest  perseverance  and  t!:e 
■.net  ajmirahio  i^aiieiico  oi'ten  miss  the  roaii: ;  a  more  K'Kiti:i-a"o 
iiifi  ;c;ico  might  Ijc  that  wcii:  carried  ou  "  for  work's  ignoble  sake  " 
is  frr.'.tless  in  higher  resuits,  and  that  poiseverauce  apart  from  a 
definite  aim  can  accomplish  little. 

VAUVElNAnGUES,  Lcc  de  Clapteos,  ?AlAR<jri3  re 
(1715-1747),  a  moraiii-t  and  miscellaneous  writer  of  con- 
siderable originality  and  power,  wasbornatiVix  in  I'rovenco 
on  Gth  August  1715.  His  family  was  poor  though  r.julc; 
he  w.-is  very  bacily  educated ;  and  his  health  w.-ia  weak.  lie, 
however,  entered  tho  annj  eariy  ami  served  for  more  liiaii 
ten  years,  taking  jmrt  in  the  Italian  campaign  of  1730, 
and  in  the  disastrous  expedition  to  Bohemia  six  years  iaicr 
ill  support  of  Frederick  the  Great's  designs  on  Silr.3ia,  in 
which  the  French  were  abandoned  by  tlicir  ally.  Vauven- 
argnes  sutfered  greatly  from  the  hardshijis  of  Bclle-Ialc's 
winter  retreat,  and  indeed  never  recovered  from  then.  He 
was  also  mueli  troubled  by  his  poverty,  and  in  a  privalo 
letter  written,  to  a  very  intimate  friend  ho  discua«c3  iha 
fiossiliility  of  obtaining  a  lean  from  a  certain  rich  aciiua;i;t- 
anco  by  undertakinv',  fii"st  to  get  his  sun  into  his  r\v;i 
regiment,  or  secondly  to  many  one  of  his  dau^'btcrj 
within  a  short  time  and  with  only  a  reasonable  dowry. 
Nevertheless  ^'auvcllalgucs  wa.«,  according  to  the  standard 
of  that  time,  a  most  bonouniblo  man.  Indicd  ho  setuH 
to  have  pushed  honour  to  the  point  ol  naively,  if  it  bo 
true  that,  weary  of  wailiiiij  f'>r  promotion,  he  addressed 
biin.->clf,  not  to  any  minislcr.  or,  moro  wisely  still,  to  »oino 
favourite,  but  to  tho  kirg  himself.  This  un.sopbisticalcd 
proceeding  had  of  coui.so  no  result,  and  Vaiivonargucs 
threw  up  his  commis-sion,  h'^ping  — but  unsuccessfully — 
to  obtain  a.  [icwt  in  tho  dipUnmlic  service.  IJi.s  iU-Iuck 
pursued  him  :  for,  having  joii'id  his  family  in  I'roT'.'nce, 
ho  fell  ill  with  a  Kid  form  of  Mnulljiox,  which  Mill  further 
weakened  him.  Tt'.in  wus  in  1711.  He  had,  Wsidrs  tlio 
corn;s|>oni  rrod   to  with  ^  certain    .^l.  do 

Saint  Vin'  I  imo,  still  mor«  inlerc^tim,'  and 

likewi.so  only  re  cntl)  l.nmvn,  with  tho  celebrated  and 
eccentric  Manpiis  do  Mirrlieau,  llio  outhor  of  l.'Amiiltt 
J/imimrt,  the  f.iihir  of  the  great  Mirabcan.  He  had  nl*o, 
when  in  garrison  at  Nancy,  Kgun  an  exchange  of  let  ten 
with  V'oltoire,  who  had  a  very  high  opinion  of  him.  r.nd 
lliie.   with    his   natural    inclin.ltlon^   determined    him    W 
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i;t«r»ture.  Ho  publisheu  i.i  ITiG  tin  Intrccluction  il  la 
Cmutrnttnttet  dt  VEipnt  Ilunain,  with  certiiu  Bejifxions 
»n.l  Xlnximes  ipiiendod.  He  died  of  lung  disease  at  Paris 
on  3?th  May  1747. 

Tit  l-ulk  of  V»nveB»rsu«'»  work  is  very  small,  but  its  interest 
is  rtty  cousiilwrnlile.  In  llio  iHtroductioH,  in  tlio  AVrf«ioiiJ,  anil 
i»  til*  Biiiior  fnsn>s»ts  >t  consists,  in  fict,  of  <Icti>chc>l  and  souk- 
»li»Kic»iiltor)-  tTioughts,  in  the  style  wlirrtin  the  ISth  century  so 
WDcfa  dtliglitxl,  oil  quulions  of  moral  ]iliilosoi>liy  anj  of  litcraiy 
criticism.  Saiutaliouro  has  niiUIy  skid  tliat  as  n  literary  critic 
Yaar«BU^«s  " s1k>\ts  ioex|«:i icnoe. '  It  woiil J  bo  truer  to  say  ibat 
Ikis  (art  of  his  work  has  no  v.iluc  cr  interest  lieyonil  that  of  cunodty. 
11«  bad  no  knowledge  of  .iny  i.iiii;nnge  but  his  own,  and  bis  literary 
cr^ticisui  h  limiiryl  to  a  ivivjtitiou  iu  crude  form  of  tlio  stock  ideas 
of  his  tiiui.  Thus  be  oAaisjorates  iiniucusely  the  value  of  Raciiio 
iikI  Boileiu,  but  dcjirvcialos  Corncille  and  even  Moliere.  It  is 
alaiost  sai&ieat  to  siy  tJut  he  blames  Moliero  for  choosing  " des 
■qjets  si  lis,"  and  tlio»-s  an  entire  i;:norance  of  all  FiTUcb  litera- 
tore  Ijcforc  Ihe  17th  cuituiy,)aDd  of  all  other  litcraluic  whatsoever, 
except  a  ccrt-iiu  socoiid-bnnd  acquaintance  with  the  classics.  .\s 
a  nntcr  be  stands  far  higher.  His  style  is  indeed,  acconling  to 
stri*:t  Academic  judgment,  somewhat  incorrect,  and  when  ho 
attcDij-ts  rlietorieal  fluurisbcs  'which  is  not  often)  lliey  have  usually 
Iba  artificial  and  alfecfcJ  character — stilt»l  or  nauibyiiaiuby — 
nhich  niani  so  much  IStli-ctiitury  work.  His  strcji<;th,  however, 
ii  DOt  realiv  in  any  way  that  of  a  man  of  lettcis,  but  that  of  a 
looralut.  kvoTi  here  be  is  not  sui^crior  to  the  weaknesses  of  his 
tloM.  In  his  d-v  the  anti-religious  or  anti-Cbristian  movement  of 
l!icii;;lit  was  not  fully  dccharcd,  and  he  ili'l  i;ot  ado^  t  the  coaipleto 

.ii/inD^<  aUitndo  ;  in  his  loticrs,  at  any  i-^u,  ho  jioscs  somewhat 
calentaljously  as  "neutral"  I.i--twccu  the  ieli^'ious  and  tile  anli- 
religious  school.  In  some  of  his  i:ia\iui3  .ihout  politics  there  is  also 
traceable  Ihe  hollow  and  coufu-vM  jaij;on  about  tyrants  and  liberty 
vUicb  did  so  much  to  bring  al>out,  and  to  c:ul>itter  when  brought 
•Iiout,  'bo  siiL:;^I.i  of  the  Kovolution.  It  is  in  inorals  proper,  in 
the  di.<.i*ussion  and  application  of  general  principles  of  conduct,  that 
Vauvcn.irptcs  shines.  Ka  century  has  ever  excelled  the  ISth  in 
«oon1  theory,  vbatercr  may  have  been  its  deserts  in  respect  of 
tfioni  practice,  and  no  ISthceutury  moralist  has  cxccllod  Vauvcn- 
•  rpiici.  Ho  is  not  an  e.\act  jisTcho'.ogist,  much  less  a  rigorous 
tiicliplirsician.  He  has  no  workod-out  or  workable  tl  cory  of 
^loral  obli^tion  or  of  the  moral  scri:>e.  His  terr.;inolosy  is  merely 
■npnlar  and  loose,  and  be  hanlly  attempts  the  co-ordination  of  his 
ttleas  into  any  system.  His  real  strength  is  in  a  department  which 
llie  Krcneh  iiave  always  cultivated  with  greater  success  than  any 
<itltcr  modem  people, — the  expression  iu  more  or  less  epigrammatic 
language  of  the  rtsults  of  acute  observation  of  human  conduct 
.inil  inotires.  Tlie  chief  distinction  between  Vanvcnargncs  and  h'^ 
^rreat  pn^ilccessor  La  Rochefoucauld  is  that  Vauveuargiies,  uriUke 
1a  llocheloucnnld,  thinks  nobly  of  man,  and  is  altogether  inoliiictl 
rather  to  the  .Stoic  than  to  the  Epicurean  theory.  He  has  iiiileed 
been  i.a11cd  a  modera  Stoic,  and,  allowirg  for  tho  vagueness  of  all 
sneli  phrases,  there  is  much  to  be  said  for  the  descrijHion. 

All  edition  of  the  Worls  of  A'auvenargucs,  slightly  enlarged, 
»ni>eare.l  iu  the  year  of  his  dcatli.and  in  [art  or  iu  whole  has  been 
fretptcntly  rcnrinted,  all  editions,  however,  being  superseded  by 
that  of  M.  Gillwrt  (2  vols.,  Paris,  1857),  which  contains  the  [ircvi- 
our-Iv  iKpublUhcd  corres].i>ndcnccs  ab;,ve  referred  to  and  all  othei 
ittiiiiaMe  matter,  including  some  Dialogues  of  llic   Dead,  some 

"cbar.ictcrs"  iu  imitation  i.{  Thcophrastus  and  La  Kruyire,  and 
nonieroos  short  pieces  of  criticism  and  moralizing.  Vauveuargiies 
lias  lieen  fre<|nently  written  about,  the  commeuts  best  worth  read- 
iuz.  1.  -ides  those  contained  iu  Gilbert's  edition,  being  four  essays 
by  .■^.li.r.c-Ucuve  in  Causeria  du  Ziindi,  vols.  ili.  aud  xiv. 

VECFXLTO.     Sec  Titiax. 

A'EDAXTA.  riic  Vcdanta  is  the  first  and  most  impress- 
ive structure  of  Indian  pbilosopLy,  the  creed  of  intoUcctiiar 
Hindu,,  and  the  basis  of  tlic  t>oi»ular  Hindu  religions.  Its 
i?.rl;..- 1  ccrnis  lie  in  the  Mantra  portion  of  the  Veda.  The 
N..  alivu^ukta  {ftiyitda,  X.  I'i'J)  projjour.ds  the  genesis  of 
tlie  world  from  an  inscrutable  principle,  darkness,  neither 
«\i«t<.iU  i.or  non-existent,  and  from  "one  that  brealhc<l 
without  alHation,  other  than  which  there  was  nothing, 
beyond  it  nothing."  The  genesis  of  things  from  a  universal 
soul  is  Uught  in  the  Purushasukta  {Rif/ceJa,  x.  90).  The 
unreality  of  the  internal  and  e.\tcrnal  orders  of  things,  and 
the  sole  reality  of  a  supreme  spirit,  or  impersonal  .self,  are 
«et  forth  in  the  Ujianislrnds  or  later  portions  of  the  Veda. 
The  teaching  of  thase  I'panishads  e.\plicated  and  systen.- 
Atizcd,  with  little  or  no  ad.lition,  constitutes  the  Vedanta. 
It  has  innumeraUe  txjiositori  among  the  Indian  scl'ool 


men,  of  wliom  the  most  illustrious  is  Sai'ikarricharYa  (eo 
.Sanskrit  Literatuue,  vol.  xxi.  ji.  290),  a  phiUwiphcr  of 
Kerala  or  Malabar,  who  lived,  it  is  supposed,  between  0^)0 
and  710. 

The  term  "  fcdfinla,"  end  of  tlie  Veda,  is  a  synonym  of 
"  ujianishad."  Upnnishad  is  said  by  the  Indian  scholiasts 
to  denote,  in  the  iirst  place,  the  knowledge  of  the  imper- 
sonal self,  the  ."icience  of  absolute  being,  parnmatmajhami, 
tra/imafidi/Ci,  in  the  secoiul  place,  any  treatise  imiiarting 
tliat  knowledge.  Tlio  doctrines  of  the  Upaniahads  con- 
stitute the  jiiilnalanila,  or  gnostic  portion  of  the  Veda, 
as  distinguished  from  the  hunnakdmla^  or  ritual  portion, 
comprised  in  the  Sninhitfis  and  Brahmanas.  They  consti- 
tute also  the  pardvidi/Ci,  or  superior  science,  dealing  with 
cessation  from  volition  and  action,  and  leading  to  extrica- 
tion from  metemiisychosis,  as  distinguished  from  the 
a/yarSridi/d,  or  inferior  science,  of  the  Samhit.'is,  Brfih- 
maiias,  and  Vcdangas,  which  deals  with  action,  and  pro- 
longs mcteni|)sychasis,  leading  only  to  higlicr  embodiments 
in  this  world  or  in  tho  paradises  of  the  deitie-s.  The 
Vcdrmta  philosophy  is  also  called  Atujanishadi  Mimfinsa, 
Briihmi  MUnansa,  i^ririvaki  Mhnansa.  The  Sutras  or 
mnemonic  formulas  in  which  the  system  is  developed  are 
the  Vcdantasutra,  Brakmasutra,  and  Sarirakasutra.  They 
are  ascribed  to  \'y;'isa  or  Budar.iyaiia  The  system  is  further 
styled  the  ITttaramimunsfi,  as  an  investigation  of  the  later 
portion  of  tho  Veda,  as  di.stinguishcd  from  the  Purvami- 
mansa  of  Jaimini,  which  is  an  investigation  of  the  earlier 
portion  of  the  Veda.  The  purport  of  the  Purvamimansa  is 
d/iarmnjijnasd,  inquiry  into  sacred  prescription  ;  the  pur- 
port of  tho  Uttaramim.'msa,  or  Vcdanta,  is  bruhmrijijhOsC, 
inquiry  into  the  real  nature  of  the  souk 

Tlieie  is,  according  to  the  Veilanta,  but  one  substance  or  rralit), 
ingencrablc,  ininiutable,  incorruptible,  eternal,  and  this  is  the 
supremo  spirit,  the  impersonal  self,  the  spiritual  absolute,  dtman, 
}iaiamdlvian,  hra/imait.  Tho  series  of  bodies  and  of  environments 
thioiigh  which  the  soul  T|ipe,ars  to  pass  in  its  /i^rcj'traj^ctrwo-is  are 
illusive,  unreal,  t!:o  ligincuts  of  a  fictitious  illusion.  rAayii,  prakrili, 
avt/al'Ui,  (in/d.triViT.  The  individ'ml  soul,  jiialinnn,  xijnanihmn, 
is  pereonal  only  iu  fictitious  scnililance,  only  so  long  as  it  is  impli- 
■'catpd  in  the  scries  of  transniigratorysuites.aiui  is  in  truth  imi^rsonal, 
one  with  the  unditlcreuoeil  self  or  IJrahnian.  Its  apparent  and 
fictitious  i;idiviiluality,  and  its  appaient  action  and  suMeiing,  are 
the  individuality,  the  action,  and  the  suH'ciing  of  its  illusory  ad- 
juncts, the  oiganisni  and  the  faculties.  The  unity  of  all  souls  in  th" 
one  soul  is  tho  higliest  trutli,  or,  properly  ..peaking,  the  only  truth. 
On  reaching  and  rouliziut;  this  truth  the  individual  soul  i-eturus  to 
its  isolation  or  state  of  pure  iiidctcrmiiiation.  The  duality  of 
cxjicricncc  is  fictitious  and  is  surmounted  by  the  true  intuition. 
scmvjnijjiu'iiia.  Ou  the  side  of  this  intuition  there  abides  only  "  '.he 
existent,  the  intelligence,  tho  beatitude." 

Inilian  idiil'Kophy,  and  hi  particular  its  earliest  form,  the  philo- 
sophy of 'ho  Upanisliads,  or 'v'cdiiita,  is  governed  tlirougliout  by 
two  iiccds.  First,  there  is  the  need  to  give  consistency  and  coher- 
ence to  cxistia"  imagery,  pliysical  and  hypcrpliysical,  to  work  out 
a  conception  ol  the  totality  of  things.  Secondly,  there  is  the  need 
to  jiut  a  stop  to  the  niisciies  of  nletcmpsycllo^is.  The  idea  of 
transmigration,  foreign  to  the  Indo-Aryans  of  the  Vedic  hymns, 
appears  to  have  been  taken  up  by  their  successors  from  the  loner 
raceswilhwbich  they  in tcrniiiigled,  while  retaining  their  siipiei"ncj 
among  tluni.  The  IndoAiyans  of  the  Vedic  hyiiiiis  found  life 
plcasiiiablu  aud  exciting.  They  prayed  to  the  gods  t^r  *..eir 
hundred  years  of  it,  and  for  an  after-life  with  the  whole  be Jv. 
Tins  view  of  lite  was  replaced  by  one  of  honoc  and  aversion 
pervading  ovoiytli:iig  Indian  with  its  gloom,— the  expect.itiou  of 
care,  bcroavcraoiit,  sickness,  pain,  and  death,  ia  body  after  body, 
and  thi*ougli  icon  after  .ron. 

The  cllort  to  woik  out  a  coherent  and  complete  idea  by  means  of 
some  princi|de  of  uouy  appeals  in. the  following  jiassagcs. 

Ill  liic  Jlui.iiUka  Ijpani.Oiad  :  "Saunaka,  the  householder,  ap- 
jtroaelicd  Ai'igiras  and  said,  'Holy  sir,  by  knowing  what  may  all 
this  universe  be  known  {'  Angiras  replied,  'Two  sciences  are  to 
be  knowu  which  they  that  transmit  the  Veda  propound,  a  superior 
and  an  inferior  science.  Of  these  the  inferior  is  the  Jligveln.  ice. 
'i'lic  su|>erior  is  that  by  which  that  undecaying  being  is  attained. 
That  which  none  can  see.  none  can  handle,  which  iswitliout  kindred, 
Mithout  coloiii.  which  has  neithei  eyes  nor  ears,  neither  bands  nor 
fcit.  which  is  imijcrishable,  infinitely  diversified.  ever> where  ]ire- 
sent,  wholly  imperceptible, — that  is  the  immutable,  that  it  is,  that 
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a-^es  behoU  as  tl.c  souree  of  all.-  In  reference  to  this  text  the 
Sboi^t  AnanJasirisays,  ••  If  we  know  tho  P"nc,p,um  th.,^^ 
dana,  of  thing's,  wo  shall  know  all  tlungs,  maamuch  as  aU  th.n^ 
have  prc-txl-tca  in  and  are  ijeutical  with  their  cau.«s.  Sanka- 
Sya  "ys  :  "  In  daily  life  things  are  known  to  ordinary  people, 
[^^the  unities  are  known  under  which  those  things  are  contained 
For  example,  individual  pieces  of  gold  are  known  under  the  nature 
of  cold  ^Ims  the  question  of  the  text  is,  v,  hat  is  the  one  cause  or 
"manatorv  principle  of  the  diversity  of  the  universe,  which  known 

'TllS^ndo^aTpa'^ishad:  •■  HU  father  said  to  him.  -Sve- 
taketn  thou  art  hrgh-mfmlcJ,  wise  in  thy  own  conceit,  and  proud 
Tell  me.  l»st  thou  asked  for  that  instruction  by  which  the  unheard 
is  hoar.1,  the  unthought  thought,  the  ""known  known !  He 
answered,  '  How  is  that  instruction  given,  sir?  His  father  wul, 
•  Dear  wn  as  bv  one  lump  of  cUy  all  that  is  made  of  clay  becomes 
knoivn,  be.ng  amplification  of  speech  only,  a  change  a  na-nc  and 
the  clay  being  the  only  reality  ;  as  by  one  piece  of  iron  all  that  is 
made  of  iron  becomes  known,  being  a  modification  o  ^P-'^h  <>°'^ 
a  change,  a  name,  and  tl-.c  iron  being  the  only  reality  ;  as  bj  a  pair 
of  scissors  all  that  is  made  of  steel  becomes  known  l',-:'"?  « ""r^'h-- 
tion  of  speech  only,  a  change,  a  name,  and  the  st«l>'"K  *^^  "".'> 
reality  :-s.ich  is  ihe  method  of  that  instiuct.on  Svctaket  said 
■  Sir,  doubtless  inv  teacher  knew  not  that.  for.  had  he  k>'»'^"  '•  "-"^ 
could  he  have  failol  to  toll  me  of  it  ?  Do  thou  therefore  tel  mo  of 
it.'  His  father  said.  '  Bo  it  so,  my  dear  son.  Exis  cut  only,  fa^r 
youth  was  this  in  the  beonning,  one  only,  witho  it  duahtv.  Some 
nj'  h^-e  said,  non-exl^tent  only  was  this  in  the  beginning,  one 
on  wUho.it  d,  alitv.  From  that  non-existent  the  »>:'^'""  P™" 
c"c?kd.     But  how  could  this  be  so  1  how  could  entity  proceed  out 

"'i'tl^tJtiivaUra  Upanishad:  ■IThoscthat  P'«l*™'|"'^ 
„y,  What  is  the  t^incipu.m !  Is  it  the  impersonal  self!  Fron 
wlit  have  we  rroJeed..d  into  life  ?  into  whnt  do  wo  "Wrn  T  l!j 
what  are  we  ufhdd  as  wo  m.,  through  Pl^'^"'^  »"'  .f^"V,„  ', 
time  the  pri^cipimnl  Is, the  inherent  proiKTty  of  "'l"f  .^3 
iri^dZml  I,  chance!  Are  the  clemenU!  Or  is  the  md.v.dua 
Cl  tl^e  on-;,,  of  all  things  (  Or  is  the  sum  of  these  the;,r..,c.;-:««  > 
N  it'  '°  -  •  •  ■  of  ll^se,  nor  are  all  of  these  the  pn»c,p.,nn 
for  i,  nal  self.     It  is  not  the  individual  self,  fur  lliat 

i,  not  .  being  subject  to  pleasures  and  to  pnins. 

The --1  l-.vtrful  incentive  to  speculation  w..s  the  yearning  to 

escape  the  miseries  of  transmigration.    The  s..nl  ''•" '•>,P"^,    \""f, 

,       !...:_.    »  ,.r,w,   bereavement,   decrepitude,   deaji    in 

;  '■,  arro  after  age."    The  individual  soul  has 

:  lual  aulfering  through  a  countless  sencs  of 

emb..l.me.as.     Xi,.,   ^ries  is  without  beginning,  and,  ""«'»';= 

individual  learns  his  imi«rsonal  nature,  without  ^'l-     Tl'« J"" 

itory  spheres  is  projected  and  retracted,  projcric<l  nn.l 

■  ,m  before  all  time.     Periods  of  evolution  and  of  d.s- 

w  each  other  from  and  to  eternity.     Any  mtervuls  of 

Dieasure  in  the  series  of  states  through  which  thefoul  passes  are 

fe«  a  d  un^itisfvinK.      Even  the  pleasures  o    the  P^ta;.i'«'  "f 

','     ■  -    .-:...■.  ...1.  .1...  f.ir  of  their  eipiry,  and  with  the 

.,_     They  also  arc  p.irt  of  the 
,  in  to  bo  involved. 

''The  lr»i.im,g.ato.y  .-u,. -.  cr  y,rnsira,  is  said  to  consist  of 
.genu,  acti«n,.\nd  fruits  of  action:  The  fniils  of  action  arc  tlu^ 
r°..     '       i   .,  ,.  »r,. ,.(...     Tn,-..r.  iti.t  to  eooil  or  evil 
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organs,  the  faculties,  the  organism.     It  is  this  illusion  that. gives- 
rise  to  the  unreal  world  of  duality,  generable.  mutable,  corruptible. 
anJmparilalpUain   dmUam.      It    is    illusion   that   projects   tlio 
manifold  of  citneriencc.  nandtrapralynpasUMpaa  tm-.tia.     As  the 
now  of  trinsm'i oratory  experiences  is  a  succession  01  pleasures, 
niins.  and  neutral  st-ites,  the  world-projecting  lUusun  is  dchued 
to  be  pleasure,  pain,  and  indolence  in  eouiUbnum,  gvmtnyasamya. 
Pleasure,  pair,  inditference,  are  the  three  primordi..  rrnir.i    the 
f.ictors  of  experience,  the  three  strands  of  the  rope  that  holds  the 
soul  i'l  bocda-e.     The  world-projecting  illusion  is  further  spoken 
of  as  the  power  of  the  Demiurgus,  his  all-creative  power.      the 
nower  of  the  divine  spirit  latent  in  its  constituent  primordia. 
Vhns  Saukarichar)-a  in  his  BhOshva  on  the  V«lauts^utra  says  : 
"Name  and  form  (i.<.,  all  that  is  ^eanl  and  seen),  the  fictitious 
products  of  illusion,  and  the  body  of  the  omniscient  Dcniiurgns,- 
■anie  and  form,  in-xplicable  as  entity  and  »f  "".'«'"V,'-''iI'*i?-','j;* 
of  the  transmigratory  series, -are  called  the  illufion.  the  power,  the 
pr.Hluctiveness°  (prArili)  of  the   Demiurgus.;'     This   ilusion     s 
"neither  e.-tisteut  nor  non-exisUnt,  nor  both  in  one,  nei  her  to  be 
exphiined  as  entity  or  as  nonentity,  fictiHously  proceeding  from 
and   to  aU    eternity."      It   is   the  illusory   adjunct,    ujjmiAi,   of 
lirahman.      The  internal  and   the  external  order  of  things  aio 
illusorily  superposed  (adAyn.'/a,  <.(«yaropiVa)  upon  the  one  and 
only  real,  the  impersonal  self,  by  an  illusion  ttat  has  imagine  1 
itso'lf  from  all  eternity.  ,..      -.r  .-   »         <.  i...„;i  r 

To  illustrate  this  in  the  figures  of  the  Vclanta :—    As  a  spid.  r 
extends  and  retracts  his  threads,   as  plants  grow  up  iiik..i   th 
earth,  as  the  h.airs  of  the  he.fl  and  body  spring  from  the  lii-ing 
man   so  the  world  arises  from  the  imperishable.  ^s  from  tl« 

blaring  fire  its  kindred  sparks  proceed  in  thousands   so  the  divers, 
creatures  proceed  from  that   iml«rishablo  priiKiple  and  into   i 
return."     All  that  presents  itself  to  the  soud  in  life  after  l.f-.  ... 
sphere  after  sphere,  lies  in  Sctilious  semblance 
the  blucness  seen  in  the  sky,  though  in  the  skv 
like  the  wate.-8  of  a  n.iiago  ;  like  the  bubble  ^  ' 

river;  like  the  air>-  fabric  of  a  d.ay-dream  ;  like  the  ;«■'''■;"'» 
dream  •  liWe  the  sliver  seen,  or  seeming  to  be  seer,,  on  the  shell  of 
the  pearl-oyster  ;  like  the  snake  seen  by  the  l- 
picco  of  roi»  ;  like  the  gloom  that  surrounds  • 
nooutido  rtare.      The  soul  is  confiMcd  to  tlr.  . 

ris^^  hs  doings  and  sufferings  aio  as  unreal  "  ^ho  am-^.l 
niotiou  of  the  tr.es  upon  the  b.mk  to  one  sailing  down  the  river. 
Th  experience  of  lifeVfter  life  is.the  phantaMna.orv  of  a  w.hl.iK 
dream  Th"  nnrrilitv,  the  fictitious  nature,  ,.f  the  th  ic .  o 
■  vririenr        ■  '     :  -  ■  l-ere  in  the  l'i«uiishad<,  ,ind  exph.ated 

wilh  a  rr  ^7  «''<•  I'"''""  sohoolmeu. 

«'«1:»I     .  „,{       t„v.e,'V-ai>.MinpIi«I'A.mtlio 

popular  reiig...i.,  th"  ^-"'>''-  n.-ager)-   ■■  ■ 

conception.     A   place  is   found   in   it  '    '"il^ 

ir"fc  MLu'the'l^:;^^    iio  ^-*'""--'.  ^ho  sidior. 

these  paradises  is  promised  to  th"  '  ^ 

diiiii-s  is  promi»«l  to  thoM  tliot  ^ 

well  aswth  rites.     Every  man,  ;..     ■         _  . 

be  as.imi,a,.l  tothe  de:,^  ]-.;^:^'P  J^.^^Z'Z^^^  U 
olKdience  to  »cred  pr.  •  ''  '"■"„'^  "  ,  ;  ;,,J;f  r^„  „„„,  "relr.tivo 
continuance  in  tho                            'J  -  ^__,^.  ^^,,  ;,„„„,  ,,,„ 

immortality,    'f''"'        -^^^  ,.  ,h  the  i,.,pe,,onal 
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•    ••  '■f  only  iimliT 

.  niU  ilunlity, 

'  (ii.     It  is  oito 

.,  uiiiurvh..*.     •■  rUi-o  is  i>otlim« 

il.  norwilliont  it."     It  "«');"■ 
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;  "     And  thU  Brahman,  this  iini^rsoual  «lf,  la  1, 


t! 

of  thlt  m 
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If.  Eral.m»n,  U  ''existent.  intcUiRcncoW 
,(,,  — cxi.U-nt.    «   imiviitins    existeiKO    an  I 

Ua)tmr<r"  .  t.m  .  in  ^jj  ^j_.^^^  ^,1^,  ,1„  appcAr, 

lignt  « •  ,;e   ns  exempt  from  all  the 

mi'T"'^  ,„i„,  and  sorrow,  a  benti- 

mUcru-  >■;  ,  ■  '  •.  t  -,;.,..  „i  llotwi-en  the  Miss  and  tho 

E^':;:^r^fm:s?fi:ilio&:-"-'vT^'"''":^^^ 

d.rV  .  r  ,n-  _ra^  illuminating  the  objoois  of  those  mod.hca- 

T'  K-aiiy  the  cxiKrioncesofthosctpirits,  exempt 

'  the  unreal.     It  is  unmodifmble,  and  O.creloro 

'■'    :  „  "  ..„   ,,or  .sufrers.     All  cognition,  oetion,  and 

"""  •:  X^o  tL  nn'real  JrM  of  dnality."and  are  the  modir,- 
r^'-"  'T'™^*"*^-°.Mn,olloet  of  personal  souK    Thesji  mod.- 
ihat  is  unconscious,  bnt  for  tlio  li{;ht  ot 
„  which  they  sliino  forth.    In  the  absence 
•  •'  .  V  iwi>-  transmigratory  order  would  be  invoivca 
'  l,l^MdK  jan-^dindhiimn  prc^ojvda.     It  «"";;"'• 
■.    .!.o  inner  light-of  the  cognitions  of  the  intc!lcct3 
as<,v\i,sarmhuddhipTalya<jasiksh,n.     It  is    the  light 
ond  the  dirkness."     "To  it  tho  sun  gives  no  light, 

^  ,nc  belongs  cxUtencc  in  tlio  strict  sense  of  tlie 

,,,  ;  . :  w//d.     It  is ;  everything  else  appcai-s  to  be 

The  tU...  -  of  u.i'.v  life  have  a  conventionaT  existence,  Baff.c|ent 
f„  V  y'npon,  iniufficient  to  tl.e  reason,  ryara/mni.  »«a  Tho 
ril,vr  0,°.  u'p.n  the  shell,  the  snake  seen  in  the  piece  of  rope  I  avo 
r.  a  .,nr.nt^xl,tenoe,  praiilha,ikl  ^,110.  l^/'l'^^JP^^; 
tionil\x.=tonce  is  oulv  api^rent  existence.  At  the  foot  cl  t  e 
n'ol  Wing  ..and  tf.ings  impo^ible  or  absurd.  Ixtduha,  as  tho 

1^n;:;::^n  utiu;  the-;^^:n]'o'^;ra.ivc  cause  of  the  w^ld 
.  ,     ,M<m"/.  and  the  nimiUa.     It  is  the  real  cause   inasninch  as 
th;  tnn.n  ""A'or^-  series  fictitiously  overlies  it.     "_pver  Tfiis  the 
let   ,"     "  :■     . •  ■       "Kin,  are  woven."     "  JUusion,"  s.iy3  Sankar- 
i  ( -  ,A-,  ••  ■  "f  tlK  iK)wers  of  all  causes  and  effects,  reposes 

r'Jl't    1  ,il acros.  and  across  it,  as  the  potentia Uty  of 

X  1.  'n^n^ti^e  rc,-»cs  in  the  seed  of  tl.e  tr.o."  'A  fictitious 
OV  ..••",  Anand.giri,  "such  as  the  Bnako  Been  m  a  p.cco  o 
Zil'  ■  '  •  iveh'rfal  substratum  iii  the  piece  of  rope  ;  the 
trl  ries',  unreal  because  phenomenal,  has  a  real  sub- 

•    ,;  , ,  ..     Brahman  is  the  oiwrativc  cause  of  the  ivorM. 

i".  mnch  «  lue  world-projecting  illusion,  inert  of  itself,  becon.cs 
l^Uy"bv,"'imitvto  brahman!  as  iron  is  set  in  motion  by  the 
„„yc  ..y  I";''"'"»^^.^_„  j^^^j  „f'ij^,lf  ,uj  the  loadstone  uumovcd 

•"1  ,  lolnlioi.  i«  railed  a  "  differentiation  under  name 

•nil  form."  ,.a,uarip„v.jMarai,a.     Processes  of  evolution  and  of 
duio  ati"n  folb.w  one  another  from  eternity  to  eternity.     Embo.  i 
mTts    ..ve  proceedcl  from  works,  and  works  from  einboauuen  s^ 
Tn  "  -orio,  ii.hout  beginning,  a,  planU  proceed  from  «>=;i^ 
•ceiU  frum  plant"-     '""=  »'""'  ""'"  I'""""'  '"  "".''•  >"'''V''' '' 
until  be  KarA.  hi,  real  nature,  and  becomes  re-inmiersed  ■".;[;;;«-' 
onilr       The  one,  the  ultimate  Kpiritual   reality,    is  knowk.lfce. 
^v   i-anv  I.   i/ilorancc.  the  sen.Wance  of  knowledge.  hc...m„ 
co-o-ilK...  illa,.o,.     kmoian  -  i.  i.ot  mere  .  rivatioi.  of  ^n»«_  «'  "^  ; 
it  ha.  1  Vii  d  ..f  U'.n.' :  it  U  «  lain-  idnitinratioi,  of  "ilf  with  not- 
<K-tT.  I'la.viiir'"'  <'<'■'"<"".  rii^iritn.'nanaui  a:i.niin,i . 


A  process  of  evolution  is  as  foUow-i:—  .  t',.»« 

(1)  Brahman  overspread  with  illuMon  manifests  itself  as  l»var»,- 
the  Dcmiurgus.  The  illusion  of  Isvara  is  one  with  the  illusion  o 
each  and  every  sentiency.  and  of  all  sentiencies,  or  J. !.•<".  It  is  at 
o^e  one  and  many.  As  one  it  is  tho  causal  body  of  the  Demiurgns ; 
a,  m.iny  it  is  the  k-atifio  in.«(Hcm  of  senticneies,  their  ,nm,,d„ma- 
wJ:os!ui      Tho  Dcminrgus  ami  tho  .^..nli.'iuas  are  one.    Iheir  stato 

ra7t.ite  of  dreamiest  sleep,  a  state  of  beatitude  Isvara,  the 
IVmiiirgus,  is  the  first  figment  of  the  cosinical  illusion  The 
IVmiiurg.is  alloU  to  transmigrating  snints  their  scvernl  bodies  and 
spheios  of  fruition,  in  accordance  wit'l.  the  law  of  retribution,  and 
"r'tracla  them  into  himself  at  tlie  dissolution  of  the  .eon      Know- 

Iclgo  of  the  real  nature  of  his  soul  frees  a  man  from  all  fcai  of 

*''(2r'Brahman  overspread  with  illusion  next  manifests  itself  as 
lliranyagarbha.  As  on.  it  manifests  itself  as  Hiranyagarbha  :  as 
many  it  IS  the  sentiencies  or  jlvas  in  the  state  of  dreaming  sle^p. 
TaiuL.  Illusion  has  two  powers,-that  with  which  it  enveloj.s  the 
soul   hiding  from  it  its  proper  nature,  the  SvaranasakU,  on.l  that 


with  which  it  projects  tho  seeming  bodies  and  their  seeming  .spheres 
tiio  viksk.,>asal:ti.  The  elements,  as  yet  imperceptible,  c"mo  into 
beiii"  Out  of  these  the  tenuous  inrohicra,  the  vestures  of  the 
sn  "it  in  its  passage  from  body  to  body,  are  evolved.  Out  o  the 
iiWrceptible  elements  the  perceptible  a.-o  "ftorwards  evolved 
The  soJl  clothed  upon  with  a  tenuous  ,nvo! ucrumm^i  pa^  in- 
w  th  H  from  body  to  body,  from  sphere  to  sphere  is  the  ".■liydual 
soul  the  .•!..<;(».««.  Hiranyagarbha  is  spint  identifying  itsel  with 
tho  as  vet  imperceptible  elements,  and  with  the  tenuous  ^'^rolic.a. 
1  passL  through  them  as  a  thread  passes  through  the  beads  of  a 
necklace   and  is  called  the  tlm-ad-soul,  Sutrutmnn. 

3  Sahman  overspread  with  illusion  finally  mamfosts  itself  as 
Vaitvanara  or  Virat.  As  one  it  is  Vaisvfuiara.  as  many  it  is  he 
senttencies  or  jimiin  the  waking  state,  viiva  VaisTanara  is  tho 
Wia  of  th/  l^un.shasukta  :  "  A  thousand  heads  has  P>.m'f  "^ 
1  oi^aml  eyes,  a  thousand  feet."  I'urusha  is  U''''  >"""■  ;"'f "  '/, 
identify  ng  itself  with  the  peiceptiblo  elements,  and  with  the  bodies 
ofTll  transmi<'.atiug  spirits.  Every  sentiency,  every  man,  in  the 
Iking  sat"  °is  Buihman  illusively  identified  with  »  "^  «'•  h=  . 
visib"e  and  tangible  organism.  The  perceptible  are  evolved  o  t  ol 
Iho  nperceptible  elements  by  the  process  of  ^'■"'^1'  1^'»^' 
panel  Jara,,a.  Each  of  tho  later  o  the  fi^'^'^''.'^'^.^,'^  ,.'  f.^'^;^, 
perty  of  thd  earlier  elements  m  addi  ion  to  its  own  i-"'  '  '"^  'l 
^  .>.,  „r  oniniil  ■  air  the  moiicrlies  of  sound  and  tangiWlity  , 
jl^^te^m^P  ■  es'of  sold  tingibility,  and  colour  ;  water  the 
p  Vertiel  of'sound,  tangibility,  colour  and  tasto;  earth  «,e  f,r  - 
perties  of  sound,  tangibility,  colour,  t''^t«^^"''  ^f '';.."'  "^r^ 
elements  the  bodies  of  transmigrating  spirits,  and  thu.  se\tiai 
snheres  of  fruition,  are  composed.  ...  •      i  i  „  ti._ 

Tuch  is  liie  orJeV  otevohltion.    An  evolut  on  is  concej^.ed  by  the 

SftJa^^Si^^^cris"^;"^"^^ 

Hie  st^I^  of  drea^jing  sleep;  (3)  Vaisvanara,  and  the  induKlu,.,! 
^"^Jir^r^'il^ulree  orders  of  bodie^O)  the  causal  body 

3-o^Sett^.^^  ::^^  4^"  -^^!/£l;-°S 

vmpper    or  the  common  sensory  aiiS  the  organ    f  f  t™>-   "^'^. 
of  t?ansmigJti„g  s'pi.its,  or  ""f''^-'"';''^;, V^JJ/^'^the  imp     on 

'upin  the  impurities  o^he  earth  witljoutdhn^  .^^^^ 

Out  of  these  successive  iiivolucra  the  i"^!'  '""■ ',        ■ ,       -j,       j 

itself  from  metemp.yehosLs  has  to  oict-et    tselt  "^; ,  -/  j;„'',.J* 

nf  a  reed  "     It  extracts  itself  by  returning  to  us  . '   '  ...f  .,  ,,,.,, 

""^^^-i:;  ■i:;rt:r^;l^ation.  the  .,.«»«;.^.,  ..-.*  .enounce  ev^ry. 
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thing  in  this  and  in  future  si>ln>res  of  fniition.  He  most  become  a 
atriTqraiin.  In  the  words  of  the  Krihadiranvafca  UpanishaJ : 
"They  tint  know  the  breath  of  the  brcalli,  the  eye  of  the  eye,  the 
«r  of  tl>e  e»r,  the  thought  of  Ilic  thought,  they  ha%o  seen  this 
ioutsl  upiiit,  primeral.e.'cuitiii,!;  from  before  all  time.  It  is  to  be 
seen  frith  the  intellect  only.  In  it  there  is  Bought  that  is  minifolJ. 
Jroin  <Ieilh  to  death  he  ;;oes  that  looks  on  this  as  manifold.  It  is 
to  'je  seen  in  one  way  only.  It  is  ut)  thinkable,  imperishable,  un- 
enUied,  beyond  illnraon.  Unborn,  infinite,  imperishable,  is  Self. 
l«;ttlie  patient  Brihmin  know  tiiat  and  learn  wisdom.  Let  him 
nnt  lexrn  many  words,  for  that  is  a  wearinees  cf  the  voice.  This 
■inaeeil  is  the  gi«.it.  Cnbom  Self.  This  it  is  that  holy  mendicants 
yearn  aftrr  in  setting  oat  ujion  their  T.-andcring  life.  Yearning 
aiui  tl.is  it  was  that  the  ancient  sages  uesired  30  offspring,  saying. 
'ATirat  hare  we  to  do  with  children,  we  to  whom  this  spiritual 
leainr  beloriRS  in  the  real  sphere  ?  They  arose,  and  forsook  the 
(lesii-G  of  children,  of  wt&ltli,  and  of  worldly  existence,  and  set  out 
aa  holy  mendicants. "■  Tlie  tardy  aspirant,  mandadhil:ariK,  who 
seeks  for  gradual  emancipation,  hratnainuliit  is  enjoined  to  mutter 
and  to  ponder  incessantly  upon  the  mystic  syllable  Om.  This  is 
said  to  be  the  nearest  image  of  Brahman,  to  be  identical  with  all 
word*;,  and  with  all  things. 

•*Thcjr  luakc  mistake  who  leave  me  Oct, 

Me.  M-hea  they  fly,  I  "ra  the  win^ ;  j 

■  an  tlie  flonlit^r  and  ttir  iloubt,  j 

And  1  tltc  iiyii.u  tbc  Lr^liisa::  dings." 

The  epiritnal  preceptor  iirceeds  by  the  way  of  "  illusory  scper- 
po«»tion,  and  the  sublation  of  that  superposition,"  adKyiropdpari- 
dam/iiKua.  lllnson'  superposition  is  the  vicn-iug  of  the  unreal,  the 
fictitious  scrips  of  souls  and  their  turircnmcnts,  upon  tlie  one  and 
oiJyreaL  llie  fiblalio:.  of  this  mpiTposition  is  the  posiliou  f.f 
tlie'in'p-  rwmal  self,  U.Tjim.an,  aj  tl.e  S'jU  realCty,  and  the  recogni- 
tioa  of  th«Ta;«ity  of  the  ticlilioos  illi-.sioi!  and  of  allits  tigmenti. 
1„r  i>o'»T=i>»»>f  sublation  >a  expour.dod  as  follows  in  Nnsini.i>.^»r.''-s- 
Ti.  .::  "Sahlation  is  the  annnlr-.tat  cf  the  tti:!-?  pr.T 

cr.  Lision.     Tl"  v.a'.es  lit  this  scries  are  illuwiy    ::.ut.a- 

tit  .:.  of  Brahman   and  to  annul  them  is  to  abide  1:;  I'.jt, 

•or.dilicrenoe'i  ifpirit  The  apparent  snake  of  the  familiar  ci-.iTi]ic, 
axB  by  Oie  Mated  wayfarer,  illusorily  proceeds  from,  or  is  fie- 
titiousfy  produ' ed  npnm,  tlie  piece  of  rope,  without  any  change  of 
nature  tokine  i.la'i"  iji  the  rofic  itself.  It  is  siiblatvd  wheu  the 
y;eo«  of  rojit-  i»;'!nmcj  its  pro]>cr  sliapo.  A  thing  may  retain  its 
era  natare,  atid  heconie  othervi-ise  than  it  was,  iu  two  rasnret^, 
▼jr.,  by  m'viiftcation,  /nrindma,  and  by  illusory  emanation,  li- 
tmrlln.  Mwii'i  atioa  is  when  a  tiling  really  <iuita  its  proper  form 
and  tifcei  aiotbtr  rh.ipo.  Milk,  for  example,  qiiils  it.",  proiicr  form 
t«  t-ifce  the  form  r.f  c-.irda  and  whey.  Illusory  emanation  i;:  whero 
a  thing,  without  quitting  its  proper  form,  takes  another  and  a  fic- 
titians  aban»..  The  piece  of  ropo  takes  the  lictitions  appearance  of 
a  snake  v  '  •  i'ting  its  proper  form:  it  remains  a  niece  rf 
io\K.     1  \tory  series  is  not  allowed  i\.  the  Yeaanta  to 

\k  a  mc  llraliDian.     lirahman,  if  mnilifced  as  the  milk 

i?  modified,  wvaid  be  mutable,  and  therefore  perishable.  The  doc- 
trine of  jlluaory  emanation  ia  not  exposed  to  J^is  dilhculty.  The 
t.  ,  "     '  Tian  being  fctitioD.',  Hrahman  remains 

c.  ■    ing,,then,  is  said  to  t-c  sublatcd  when 

01  ilMin  which  it  was  imposed.     The  trans- 

nait.'ratcry  »eTii.-«  la  lail.lai'J  when  only  the  pure  intcltigeuce  re- 
mains ufMin  v)iij-Ji  it  was  fictitiouitly  o.it^preatl." 

Kj  f :  •'-■        "■      -     —  •       •■-  >•  -,-(i  entity 

m;o  tht  •  onJ  illn- 

•ion   to  ■  "ce-    .Ho 

fullowi  tiie  order  ui  aiiv,k<iuliuii,  tiie  iiiver&o  uf  tbu  t^rtlci'  of  evolution, 
till  lia  arrivm  at  Brahman.     He  thua  realiiea  tho  import  of  the 

j[r.  ■     ■  '  ■   —  thou,"  frt/ /ram  .',<i  (Chhin- 

<i  I'artirular  souls  arc  one 

V.  .  llid    tlif  ii"iv.  r^l   soul  is 

o  .  I  of  cog- 

I,  it  melt* 

g,  i/i,  "  tho 

(  tifiration 

tA  ■  vay.  that 

tl,  ..       He    to 

«•.  1  intuition, 

f  ■,  and  re- 

1(1  hare  led 

f.  1  ^*]\\  in 

1, 

<i 

wi 

t>.  '  r.| 

«r  1       inL^ 

III  .-ll  lllttll- 

('  :  for  ever. 

|i  -..       11   .-   u ..   •alferanco'l 

1:.  idifTarrnceU  l>ratiludc.    Thi*  ii  the  cons'imnutioa  cf 


The  .soul  has  found  itself,  has  loosed  itself,  not  that  in  verily  it 
was  ever  lost  or  bound.  From  the  highest  point  of  view  bondage 
r.nd  liberation,  implication  and  extrication,  are  univah  The 
Yedantins  compare  the  individual  spirit  seeking  te  regain  its  im- 
jKrsonal  nature  to  one  searching  for  that  which  he  unwittingly 
carries  about  with  him,  to  a  man  trembling  at  his  own  shadow. 
The  soul  of  the  finished  sage  knows  itself,  and  therefore  is  itaelf. 
In  the  words  of  the  Munda^  Upanishad  :  "  Burst  are  his  heart's 
ties,  broken  his  doubts,  his  merits  spent,  when  he  has  seen  the 
principle  eup.-'eme  at  once  and  not  supreme.  la  the  golden,  perfect 
i/it-«;ue™m  is  the  unsullied  Self,  without  parts,  luminous,  which 
thty  know  that  know  the  sonl."  "As  all  rivers  tiowiiig  onwards 
disappear  in  the  sea,  quitting  name  and  form,  so  the  sage  extricated 
from  name  and  form  enters  into  the  self-luminous  spirit  beyond  the 
last  of  things,  beyond  illusion."  In  the  words  of  the  Brihadar- 
anyaka  :  "Ho  that  knows  it  is  no  longer  sullied  hy  evil  deeds. 
Repressing  his  senses,  quiescent,  free  from  all  desires,  ready  to 
sutler  all  things,  his  thoughts  fixed,  he  sees  within  himself  the 
Self,  the  universal  soah  ImpeKection  reaches  him  no  more  ;  he 
passes  beyond  imperfection,  lie  bums  up  all  his  imi-erfection. 
He  that  knows  Urahman  becomes  free  from  imperfection,  free  frem 
uncertainty,  insphered  in  l>ralLmaii.  Tiiis  mnie  great,  unborn. 
Self  *isuodeca>-ing,  undying,  iiiqit-risiiable,  beyond  all  fear.  Krah- 
man  is  beyond  all  fear.  He  that  knows  this  becomes  the  spiritual 
reality  beyond  all  fear."  (A.  KG.) 

VEDAS.    Sec  Bbahmastsm  anvi  SA-.SJntrr  .LiTEP.ATCKB. 

VEDD.'VnS,  or  Weppahs,  that  is,  "  Hnntcrs,"  a  i>rirai- 
tive  people  c(  Ceylon,  probably  representing  the  Yakkos 
of  Sojiskrit  vrilei's,  wiio  appear  to  have  been  tJie  true 
aboripincs  and  the  sole  inliai>itants  of  Uie  island  prior  to 
the  Hindu  coDqv.c;.';f.  During  ihc  Dutch  occnpatioii  (1 644- 
1796)  tl>ey  tvcre  reel  in  scattered  groups  as  far  north  as 
JafTaa,  liit  sre  now  confined  to  the  south-eastern  district, 
about  the  wooded  Bintcnne,  Badulia,  and  Xilgala  Hills, 
and  thcrce  to  the  const  near  BatticaJoa.  Tliey  constitute 
tlirce  dislir.ut  social  proups — the  coast  people,  who  are 
settled  and  jiartly  civilized,  freely  intermingling  with  tleir 
Singhalese  neighbours  ;  the  wiid  or  root  pf^ple,  who  keei> 
entirely  aloof,  living  exclusively  on  the  pi-oduce  of  the 
chase;  and  the  viKaje  people,  semi-nomad  agricnltmists, 
intermediate  in  every  rc&ix'tt  between  tlie  otlier  two.  The 
^■cddalls  a:  e  thus  in  a  state  of  transition  from  the  lowest 
to  a  relatively  high  degree  of  culture ;  and  their  plirsical 
apiicarance  gives  evidence  of  their  intermediate  ]v>sition 
between  the  aboriginal  and  the  intruding  races  of  Ceylon. 
Virchow  '  finds  (1)  that  the  Veddp.hs  aiid  Singhalese  liaTO 
much  in  common,  which  is  prolmbly  Hue  to  tho  inter.- 
mingling  of  the  aborigines  with  the  Hindu  immigrants,  u 
is  also  su'.^'O'vl-d  by  historic  and  anthropological  considera- 
tions ;  \i)  ihat  both  ditTer  very  decidedly  from  the  Tamilc 
of  north  Ceylon  anil  south  India  ;  (•'>)  that  the  X'cddalis 
show  certain  analogies  with  the  small  dark  \T70-DraTidi«n 
clement  in  this  region,  which  De  QuaU  cf.tgcs  calls  "  Ne- 
grito," and  which  Huxley  groups  with  his  ".•Viiotraloid" 
divivon  of  mankind.  The  true  Vwldahs  of  Bintenno  are 
almosl  a  dwarfish  race,  averaging  about  .")  feet  (men,  Ti  feci 
2  inches  ;  women,  4  feet  10  inches),  with  correspondingly 
low  cranial  .capacity,  narrow  high  skull  like  tho  Tapuan 
(index  70),  mcsognathous  jaw,  sliijhtly  prominent  cheek- 
tones,  slrnight,  but  sh-tpgy  rather  than  lank,  black  hair, 
and  features  altogether  mure  Hindu  tli.in  No;;roid,  nl'.hnngh 
of  somewhat  darker  complexion  tlmn  the  ordinary  olive- 
brown  Singlialoie.  They  wander  alxuit  in  aniall  family 
gi.inp",  which  have  not  reached  tho  tril>al  stale,  being 
al»"lut<  ly  dcKtitutc  of  any  political  or  communal  organi- 
zation whal.HOCver.  Their  dwellings  are  the  caves  of  the 
r-i,  ks  or  tho  forest  trees ;  they  clothe  themselves  with 
•■'  ;  and  they  devour  uncooked  vermin,  roptilri,  and 
•  \vt  other  quarry  thoy  arc  able  to  capture  willi  tlicjr 
rude  weaiKina.  It  is  slaUd  that  they  can  neither  count, 
mark  tho  succession  of  time,  nor  diatinguihh  colours ;  but 
nhftt  is  more  certain  is  Ihat  they  never  laugh,  in  thi» 
reupcrt  differing  fr^m  nearly  nil  i>thrr  mn-s.     Tliey  alisc 

'   VtliTT  •hr  »..l.lnt  Kill  Ctylom  uitd  iAn  IJtMtAmtifcm  m  dm  Satk- 
(ar^MnakK,  Itorlln,  1682. 
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>   T     ,.  to  bo  tlio  only  savAjro  (woplo  w.in  sjicnk  an  Aryan 
liiu    iL-p,  for  their  |irc>ont  spcivii  ftt  Iiust  .■-ciii.^  tn  i>e  a 
Ji.i.uuil  form  of  Sinirlialoso,  consisting  nuiinly  of  Sanskrit 
iiitomiinjilixl  witJi  Diuvi.li.in  clumonts.     This  circumstance 
1,,.      >.  r   rj-o  to  the  theory  that  the  Veiidalis  are  a  de- 
j;:  of  Hindti  cutcastes,  whereas  they  call  theni- 

s^;...  ...,         ns  of  kings," and  claim  to  btlonj;  toasuiierior 

caste,  a  claim  which,  stranj;o  to  say,  a[i;>cars  to  be  admitted 
by  their  neighbours.  Their  religion  has  been  described  as 
a  kind  of  demon-worship,  consisting  of  rudo  dances  and 
shouts  raise*!  to  scare  away  tlio  evil  spirits,  whom  they  con- 
found with  their  ancestors.  But  theise  '•  demons  "  and 
"spirits  '  are  purely  anthropomorphic  beings  ;  of  a  super- 
Datuml  onler  as  understood  by  more  cultured  peoples  they 
have  no  idea.  Owing  to  an  incrcxsingly  low  birth-rate, 
the  Veddahs  are  disappearing  as  a  distinct  ethnical  group  ; 
even  including  the  KhoJiyas  of  the  we.'itcrn  uplands  they 
numbered  only  2284  in  1S8G  (Ferguson's  Dinrtory).  But 
they  .should  not  be  confounded  wii!i  those  Ilhodiyas,  who, 
although  true  outcastcs,  are  nevertheless  a  much  finer  race, 
tall,  well-proportioned,  with  regular  features,  and  speak 
a  lauL,"  .1  I'  «;iid  to  be  radically  distinct  from  all  the  Aryan 
and  l'r..vi,lian  dialects  current  in  Ccylcn.  There  is,  how- 
ever, iu  Travancorc,  on  the  mainland,  a  low-ijaste  "  Veda  " 
tribe,  nearly  black,  with  wavy  or  frizzly  hair,  and  now 
speaking  a  Malayalim  (Dmvidian)  dialect  (Jagor),  who 
probaUy  approach  nearer  than  the  insular  Veddahs  to  the 
aboriginal  pre-Dravidian  "Negrito"  element  of  southern 
India  ar.d  Malaysia. 

VEGA  CAEPIO,  Lope  Fkux  de  (15G2-1C35),  Spanish 
dramatist  and  poet,  ^Yas  born  on  2.'>th  November  1502  at 
Madrid,  in  a  house  in  the  Platerias  or  jewellers'  quarter 
adjoining  the  Fuerta  de  Guadalajara.  His  father  and 
mother,  Felix  de  Vega  and  Francisca  Hernandez,  belonged 
to  the  lesser  provincial  nobility,  and  originally  came  from 
the  valley  of  Carriedo  in  Asturias,  where  the  hamlet  of 
Vega  still  exists.  How  they  came  by  the  illustrious  name 
of  Carpio  is  not  very  clear ;  the  family  tradition  which 
made  them  descendants  of  the  famous  Bernardo  seems 
insufnciently  supported.  Lope  himself  frankly  ridiculed 
the  aristocratic  pretensions  of  his  parents ;  but  this  did 
not  prevent  him  from  invariably  signing  his  ccmedies  at 
fuU  lcn;:th  as  Lope  de  Vega  Caqtio.  Lope  began  liis 
stodies  :..  the  impicrial  college,  the  princij)al  establishment 
of  the  Jesuits  in  Madrid,  where  he  was  instructed  in 
grammar  and  rhetoric.  His  precocity  was  extraordinary 
and  his  memory  astounding.  At  five  he  read  not  only 
Spanish  but  Latin,  and  already  showed  such  a  passion  for 
poetry  that  he  would  give  up  part  of  hi-  meals  to  the 
older  boys  in  exchange  for  their  services  in  writing  out 
verses  to  his  dictation.  It  was  not  the  way  of  the  Jesuits 
to  turn  out  pedants  ;  educators  of  the  nobility,  their  single 
aim  was  to  make  their  pupih  accomplished  men  of  the 
world,  and  accordingly  Lope  learned  with  them,  besides 
the  ordinary  book-lessons,  the  accomplishments  of  singing 
and  dancing  and  fencing.  On  leaving  college — where  he 
had  been  gtiilty  of  an  escapade  of  some  sort  along  with 
one  of  his  comi>anions — he  was  placed  by  his  parents,  who 
were  far  from  v.ealthy,  in  the  service  of  Don  Ger6nimo 
Manriijue,  bishop  of  Avila.  Such  an  arrangement  did  not 
at  that  time  involve  any  sacrifice  of  dignity  :  it  was  almost 
the  only  rtiource  open  to  a  multitude  of  needy  gentlemen, 
hi'.M'jot,  who,  to  avoid  entering  a  trade,  which  w-ouJd  have 
compromised  their  position,  found  in  the  palaces  of  the 
higher  aristocracy,  first  as  pages  and  afterwards  a.s  secre- 
lanCT,  the  wherewithal  to  pamr  la  vida,  as  the  phrase  ran. 
In  the  ftcvice  of  Don  Gcronimo,  Lope  ajipcars  to  have 
bcgiin  the  composition  of  his  earlier  dramas.  But  after  a 
~-hi!e  be  quitted  the  bwhc;?'*  ecrvice  to  enter  the  university 
•'  .\;'-al.-\.  where  foe  {••at  yeurs  he  devoted  himsjlf  to  what 
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wa.'  tlion  lionnured  with  the  nanie  of  philosoiJiy,  crammed 
his  brain  with  names  and  citations  from  ancient  writer.'?, 
and  aiquirod  tlio  habit  of  disputing  in  accordance  with  the 
fornmhu  of  the  schools.  It  was  then  that  he  accumulated 
the  materials  for  the  pedantic  dissertati'ons  with  which 
the  prefaces  to  his  various  works  asc  encumbered,,  in 
which  ho  so  complacently  di-splays  everything  that  he  has 
remembered  of  his  university  days.  Leaving  Alcala  with 
the  (fcgreo  of  bachelor  in  arts,  Lopo  became  secretary  to 
the  duke  of  Alva.  Some  time  afterwartls,  about  108-t, 
he  married  Isabel  do  Urbiiia,  daughter  of  a  herald-at-arms 
of  Philip  11.  .\n  incident  such  as  he  often  afterward* 
reproduced  in  his  plays  soon  arose  to  disturb  tlic  union. 
Some  one  who  had  spoken  ill  of  Lopo,  and  l)ad  in  turn  been 
severely  lampooned  by  the  poet,  challenged  him.  In  the 
encounter  Lope  wounded  his  opponent ;  but  he  was  unable 
to  put  himself  right  with  the  law  and  was  compelled  to 
take  to  flight.  Perhaps  ho  may  have  had  upon  his  con- 
science some  other  peccadilloes  which  prejudiced  Jiim  in 
the  eyes  of  his  judges,  as  seems  to  bo  hinted  in  Moiital- 
ban's  words,  "  This  ve.vatious  affair,  and  certain  other  hi\d 
turns  of  fortune,  .  .  .  compelled  him  to  leave  his  home, 
his  country,  and  his  wife."  Ho  retired  to  Valencia,  where: 
he  met  with  an  enthusiastic  reception  from  a  group  of 
young  poets,  who  were  destined  afterwards  to  range  them- 
selves under  the  banner  of  the  creator  of  the  new  comedy. 
After  the  lajise  of  two  years  Lopu  returned  to  Madrid ; 
but  in  1588  his  wife  died  after  giving  birth  to  a  daughter, 
who  did  not  long  survive  her  mother.  The  death  of  his 
wife  and  ilaughtor  were  doubtless  what  now  led  him  to- 
join  tho  Invincible  Armada,  in  which  expedition  he  hacl 
one  of  his  brothers  shot  dead  by  his  side.  Once  more  at 
Madrid,  he  again  entered  service,  becoming  secretary,  first 
to  tlie  marquis  of  Malpica  and  afterwards  to  tho  duke  of 
Lemos.  SIcanwhile  he  married  a  second  wife,  Juana  de 
Guardio,  a  Madrilena,  by  whom  he  had  two  children 
(Carlos,  who  died  in  infancy,  and  Feliciana  Felix) ;  but 
she  died,  shortly  after  giving  birth  to  the  latter,  in  1612. 
During  this  wife's  lifetime  the  poet  had  by  a  mistress, 
Maria  de  Luxan,  two  other  children, — Marcela  del  Carpio, 
who  became  a  nun,  and  Lopo  Felix  del  Carpio  y  Luxan, 
who  chose  the  profession  of  arms  and  perished  at  sea  at 
tho  age  of  fifteen.  Widowed  a  second  time,  Lope,  like 
many  other  men  of  letters  of  the  period,  sought  a  refuge 
in  the  church.  After  a  period  of  initiation,  and  after  hav- 
ing been  for  some  time  affiliated  to  a-  tertiary  order,  he 
took  priest's  orders.  At  this  juncture,  that  is  to  say, 
about  1014,  he  was  in  the  very  zenith  of  his  glory.  A 
veritable  dictator  and  pope  in  tlie  Spanish  world  of  letters, 
he  wielded  over  all  the  authors  of  his  nation  a  sort  of 
magisterial  power  similar  to  that  which  was  exercised  in 
France  at  a  later  period  by  Voltaire.  At  this  distance 
of  time  we  fail  to  see  in  Lope  anything  more  than  a  great 
dramatic  poet,  the  founder  of  the  Spanish  theatre  ;  but  to 
his  contemporaries  he  was  a  great  deal  more.  His  epics, 
his  pastorals,  his  odes,  his  sonnets,  buried  though  they 
now  are  in  oblivion,  all  placed  him  in  tho  front  rank  of 
authorship.  Such  was  his  prestige  that  he  dealt  with  his 
noble  ])atrons  almost  on  a  footing  of  equality.  The  duke 
of  Sesa  in  particular,  his  last  ?.bx'cenas,  was  also  his  per- 
sonal friend,  and  the  tone  of  the  letters  addressed  to  him 
by  the  poet  is  that  of  a  frank  familiarity,  modified  only 
by  sonic  forms  of  deference, — a  fact  sufficiently  striking  to 
be  worthy  of  notice  at  a  time  when  talent,  however  gi-eai, 
in  no  u-iy  diminished  differences  of  rank,  and  when  the 
man  of  letters  under  the  protection  of  a  patron  was  neither 
more  nor  less  than  a  kind  of  domestic  in  the  house  of  a 
r/rand  aciynnti .  Lope's  fame,  too,  had  travelled  abron/1 : 
foreigners  of  distinction  passing  through  Madriil  made  a. 
point  of  visiting   him  ;    papal   legates   brought   him    the 
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compliments  of  thdr  master;  in  1627  Urban  VIIL.  a 
Barberini,  sent  him  tiie  diploma  of  doctor  of  theology  in 
the  Collegium  Sapientiae  and  the  cross  of  the  order  of  St 
John  of  Jerusalem  (whence  the  poet's  titles  of  Doctor  and 
Frey).  Since  Lope's  correspondence  ■nith  the  duke  of 
Sesa  has  aade  us  acquainted  with  the  closing  period  of  his 
life,  we  may  well  ask  whether  his  retirement  within  the 
church  was  the  result  of  any  genuine  vocation,  and  up  to 
what  point  his  devotion  was  sincere.  It  is  difficult  to 
avoid  inquiring  whether  it  may  not  have  been  due  to 
a  mere  selfish  desire  for  tranquillity,  a  desire  to  protect 
himself  against  any  further  reverse  of  fortune.  This  feel- 
ing may  very  well  have  had  something  to  do  with  his 
decision  ;  still  it  would  be  unjust  to  regard  Lope  as  nothing 
better  than  a  mere  hypocrite.  Certainly  he  was  far  from 
being  an  ideal  priest ;  we  now  know  something  of  the 
nature  of  the  services  which  he  often  rendered  to  the  duke 
of  Sesa,  and  we  know  how  lightly  he  held  one  of  his 
most  saered  vows,  maintaining  for  a  long  period  illicit  re- 
lations with  ilarta  dc  Ii'evares  Santoyo,  a  married  woman, 
by  whom  he  even  had  a  daughter,  who  was  baptized  very 
publicly  at  San  Sebastian  in  Madrid  (2Cth  August  ICl"), 
the  eon  of  the  duke  of  Sesa  acting  as  godfather.  But,  on 
the  other  hand,  we  must  not  forget  his  penitence,  frequently 
expressed  in  touching  terms,  the  sincerity  of  which  ought 
to  be  above  suspicion :  "  Mai  haya  amor  que  se  quiere 
oponer  al  cielo ! "  He  has  a  claim  also  to  our  pity  for 
having  been  at  an  advanced  ago  the  viciim  of  foolish 
passion  which  his  extreme  mobility  of  character  and  his 
utter  want  of  balance  made  him  unable  to  resist :  "  Yo 
nacf  en  dos  extremos  que  son  amar  y  aborrccer ;  no  he 
tenido  medio  jamA^."  His  last  years  were  years  of  severe 
penance :  Jlontalban  tells  us  that  every  Friday  the  poet 
scourged  himself  so  severely  that  the  walls  of  his  room 
were  sprinkled  with  his  blood.  His  death,  on  27th 
August  1635,  was  followed  by  national  mourning.  The 
duke  of  Se^%  his  executor,  was  chief  mourner ;  the 
nobility  and  the  church  were  represented  by  high  digni- 
taries ;  the  populace  crowded  the  streets.  After  the 
funeral  came  a  multitude  of  funeral  orations  and  of  pane- 
gyrics in  prose  and  verse.  Morilolban  has  collected  into 
a  volume  the  tribute-s  of  posthumous  admiratiim  thus  p6id 
by  Spanish  authors ;  another  collection  was  printed  in 
Italy  under  the  auspices  of  Mariai. 

In  tho  intcrccurw  of  evcrydiy  life,  in  hii  relations  with  hia  con- 
tcmpoi  .ric»,  Lcp<!  was  afliblo  and  kindly.  Ho  sometimes  defend^ 
himsell  rhca  allackci,  espccii'Jv  on  the  subject  of  his  dramitio 
writing.',  but  almri  in  mcoEi'.roil  terms  and  »-jthout  any  pretence 

that  hi^  ■     ■  I    .  —    r ,„,  by  bii  less 

dOoccMl'.  ;  i^ms  on  other 

writorr,,  :  l.iia  ;  but  it  in 

0»1t  f»ii  '1'*'  ''"">■  w-ear  iu  IcUirs  to  his  intimates 

ana  tha*  --.urv  to  reifard  thom  as  deliborale.     It  wouM 

be  i  '  i  an  enemy  of  tho  secular  clergy 

br<  ^-^u  ho  ou  odo  occasion  eicprcuvd 

hir  iks:  "  Los  frailcs son  los  lombr<« 

nil  .  a  la  giierra,  ni  p.\pin  milloncs, 

f..,                                                    ....  olios  Iiiu^n  hiioj  V  olros 
o,  -■■  -     ■'  "  '     '  ' to 
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One  can  easily  aetcct  in  his  writings  the  traces  of  this  taste.  It 
IS  not  that  he  had  in  a  higher  degree  than  his  contemporaries  the 
feeling  for  nature,  but  the  form,  the  colour,  the  perfume  of  flower* 
largely  supply  him  with  his  figures  and  metaphors — his  fiowcrs 
of  rhetoric,  in  short.  It  is  to  be  regretted  that  this  delicate  taste 
of  his,  a  taste  very  rare  in  Spain,  where  flowers  and  trees  have 
never  been  greatly  cared  for,  should  havo  contributed  rather  to 
augment  than  to  lessen  the  elaborateness,  pomposity,  and  affecta- 
tion of  his  style.  But  these  faults  were  shared  by  all  the  writers 
of  that  age.  In  his  comedies,  for  example,  where  he  does  not  pique 
himself  on  a  fine  style  and  does  not  attempt  to  tolce  the  Latins  or 
the  Italians  for  his  models,  his  language  is,  if  not  nervous  and 
self-restrained,  at  least  limpid  and  flowing,  in  this  respect  contrast- 
ing very  favourably  with  the  florid  and  laboured  stylo  of  his  epics 
and  prose  pastorals.  Viewed  broadly,  and  leaving  out  of  account 
ccrt.iin  theories  which  in  the  long  run  greatly  influenced  his  manner 
of  writing.  Lope  belonpd  in  literature  to  what  may  be  called  tho 
school  of  good  sense  ;  he  made  it  his  boast  that  be  was  a  Spaniard 
pur  sang,  and  steadfastly  maintained  that  a  writer's  buiiiness  is  to 
urite  so  as  to  make  himself  understood.  When  brought  face  to 
face  with  the  coterie  of  tho  pr^icux  and  quintastncies,  the  "cultos," 
and  "criticos,"  and  "conceptistas,"  Lope  takes  the  position  of  a 
defender  of  the  language  of  ordinary  life,  the  good  old  Castiiian 
tongue.  In  the  dispute  which  arose  between  tho  partisans  of  the 
two  schools  of  "cnltos"  or  " culteranoj: "  and  "llanos,"  tho 
dramatist  ranged  himself  on  the  side  of  the  latter.  In  the  matter 
of  versiScation  ho  refuses  to  admit  that  the  long  Italian  verse  has 
the  advantage  of  the  Castiiian  octosyllabic :  "  No  pionso  que  el 
verso  largo  Italiano  haga  vcntaja  al  nuestro,  que  si  en  E>pai^a  lo 
di2en  es  |iorque,  no  sabicndo  hazcr  *"'  suyo,  se  p.i£san  al  csxrani^ero 
como  mas  largo  y  Ucencioso.  .  .  ,  Que  cosa  iguala  a  una  redondilla 
do  Garci  Sanchez  6  Don  Diego  do  Mesdoza  I "  {Frefaco  to  Isidro). 
Unfortunately  tho  books  that  he  read,  his  hterary  connexions,  bis 
fear  of  being  unfavourably  judged  by  tho  Italians,  all  exercised 
an  influence  upon  his  naturally  robust  spirit,  and,  like  so  many 
others,  be  caught  the  pre^-aloi.t  contagion  cf  mannerism  and  of 
empty  and  pompous  phraseology.  la  nis  studies  at  the  imperial 
college  and  at  Alcala  Lope  had  never  found  his  way  up  to  th* 
truest  and  highest  sources  of  the  beautiful ;  he  had  never  attempted 
Greek,  but  had  contented  himself  with  Litin,  which  he  chokc  to 
regard  as  tho  only  ancient  tonp^e  v'hich  a  man  of  letters  needled 
to  learn.  Ta  hisnatmal  son.  Lope  Felix  del  Carpio,  when  ■■nter- 
ing  upon  his  Latin  .scudies,  ho  wrote,  "So  you  have  bcgim  t6 
grapple  with  tho  rudiments  !  It  is  one  of  tho  things  which  cannot 
possiTjly  bo  Bvoide-J  :  '  '  '  r  -^I  that,  if  I  could  liud  son'o  one  t« 
teach  you  your  owr  .1,  I  should  bo  quite  ratisfitd,  for 

I  have  seen  too  n  -j   who,  having  learned  Latin,  are 

ignorcnt  of  their  n.iUvc  Loij^uo  mil  afl'cct  to  des^iibo  cvcrj'thing 
written  in  the  vulgar  idiom.  What  pre.sumptiou  to  for);et  that 
the  Greeks  did  net  write  in  Latin  or  the  L.\:'r  '■■■  ''■'••^■'-  !  1  con- 
fess I  huit;h  whenever  I  see  men  giving  tl  '.  for  Tatia 
rwts  whq  write  in  their  own  language  lik-  .in=  ,  and 
conclude  that  thoy  cannot  possibly  havo  bit:,  l-.j;:.  j-vet-,  lor  the 
tpjo  poet  (Ihcro  b  not  more  tl;aa  ono,  they  say,  in  a  gcTi-  r.ilion) 
writes  in  his  ov.-n  la;igui,i;e,  and  it  is  therein  that  ho  shown  hi* 
excellence,  — witncsa  I'otrarch  iu  Italy,  Ronsard  in  Kran-e,  and 
Garcilaso  in  S]>ain.  Ncvorthole.is  I  do  not  wish  to  disrf-.ir.-co  yon 
from  leamin,';  that  queen  of  lauguage.s  (Latin),  the  third  in  th> 
worid  in  point  of  antiquity.  Try  to  know  it  as  well  as  vou  can, 
my  3-n,  but  by  no  moans  loam  Greek,  for  I  would  not  naro  yon 
like  those  who  stmt  and  give  themsidvea  airs  because  the  y  hart 
scquhcd  a  sm.i'i'  ri-f;  of  it.  Greek  tendi  uw  roueb  to  Ta""!--,  and 
what  is  the  r  which  is  k:;  «  »" 
After  thus  v                                             tho  liansi-i^                      ■   'l* 

p. 11      .1..  p       t^.:  i". .  IiTi- ,        o\Tn 

1  "  ll.ivo  1 1'  Loose  wilu  care  ; 

rvo  the  tl  '  "'"  n"t  i-t  anjr- 

tliy  pass  wi:  '''  " 

I  itano  tot>e  "'  'I 

(i .    .i   ,.  .-I  not  to  ma'.  ,  !■  t  It 


divert  you  from  more  im] 
your  time  to  nn  pn-.f:t.      i 
will  bo  extern 
from  mo.     t  ■ 
?han  I  hare  1 


iheivin  you  will  apoad 
''I  niako  tho  n.oro  jon 

s  tako  an  uj^ample 
lor  more  »crvio«s 

>  list  my  dtligoooa 


. brought  '.10,  —to  tUo  smallest  of  housos,  a  narrow  l)ed,  .•>  poor 

tnl.le,  and  a  )>ateh  of  ganlen,  lb»  (1ow<t»  nf  which  disiHl  mv  nan* 
•nd  supply  mo  with  ideas. "     1/  '      I    '       '    '  '        ba 

knew  will.       Yet,   instead  of  '    "' 

antiquity,  snd   purifying  his  1  i  ■     \    s,  ■  .    .  ■  r«»j 

masters,  ho  rrK»'d'd  their  wriUngs  as  uoU.iug  im.ie  li.in  r^ 
tv-rmrir^  of  Uautiful  an.l  oiil.nf.tho.wsT  oipn-.'ions.  After  ths 
i  tunie.1   by   I  •     •■      1-  '^ns.     Liko  cT«ry 

nn  of  Ic  ;  '   ^^n  rAar»d  ou 

„„  kii.  .  ..f  it.  great  poeU 

.  m.wisUt  Ari.«l«  Slid  ToMW.  as  woll  a.  San 
..i.iHl  of  whom  hs  imlutwi  on  sorsral  ocnMlons, 
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>  itil  It.lll.lll 

.;  Elites  wltivli 

r.     Ills  priiKii'iil  liiciiil  anil  oil IV- 

ilitAii  poet,  (.i.  M.  Mariiii,  uiio  ol  llio 

vol.  xiii.  i>.  511).'    lie 

.   a»tistcs  Aftisariim   Qiul 

ii  liuinlily  bcfjN  lii:i  in- 

;ii»  whioli  ill!  Ii3»  Ucii  !.o  bolil  a.s  to  ikilicato  to 

II  to    I'lrtiirf,  robrc:n,  y  ilugcr).      I^l-c  kiicw 

'      -.w  cvitlciico  of  an  aciiualiitaiKC  witli 

1  17lli  cfiiturics  siK'li  as  is  rjic  in 

,  RoiiiiM  and  MalluTlc,  ami  ihows 

:■  lo  KivikIi  o|>iuio»  alwut  liis  ilramatic  wriiiiiKS.     In 

'itrran-  cnlturo  was  cliii'lly  IJtin-IUilian  ;  ainl,  if  he 

■     '  ■        rf  tlio  nation,  ami  tlio  |inr«  sinnilicity  of 

*'  los  tlo  la  nncva  jwcsia,'*  tliat  is  to  say, 

•  liool  of  Gongoi-a,  ami  a^inst  tlic  jargon 

,  i  i   ,.      ,         ..    !,;iU  lit-  ilocs  not  wish  to  bo  t.ikcn  for  an  nniii- 

f  n:     I   >  I'r  a  nicro  casual  litlcratcur  dcvoiil  of  classical 

'■•  • :  1-  .  i   tlio  fact  that  lie  Ikis  pas.scil 

uiilly  accentuating  the  ilifTcr- 

-os"  (those  who  know  Latin) 

!i:  !  lynien).     With  what  a  sense  of 

he  nicntion  that  Cervantes  was  not 

.....alico"  {inefaeo  to  Aim  iiii/iiiins  rfe 

I  :ng  that  Cervantes  had  been  neither  at  Aicald 

'  f  the  v.oi'l-s  of  Lo)>c,    i>  is  eonvei)ient 

a  the  S|>aniaitls  include  under  tlie  name 

....    ::'.le  of  the  large  collection  of  the  jwct's 

:<!  (Madrid,  21  vols.  4to,  1776-79).     'Wo  shall 

*.  imiKirtant  of  these,  as  far  as  possible  in  the 

f'le  ArfmV.a  (15^iS),  a  pastoral  romance, 

.;  of  the  duke  of  Alva,  and  inspired  by 

. _    ,,  and  Cervantes,  is  one  of  the  jioct's  fL'cble.st 

Arisonic  productions.     Isidro  (1599),  a  narrative  of  the 

-e.  patron  of  Madrid,  is  called  a  Castiliaii  poem  on 

'  ■  '    /  !  ■>  sod, — quintiltna  of  octO' 

■•:  (1602),  in  three  books, 

'  .     ./'-so,  in  octaves  after  the 

.     .  ju  cf  the  ori;,'inal  |x>ciii.     Similar  in  form  is  La  Drmjonlca,  a 

1 .-    ■  '.:ir  lu.i;lory  of  the  Ix^t  expedition  and  the  death  of  Sir  Francis 

'  'oh  a  terror  to  the  fleets  and  the  coast  of  Spnin 

I   become  a  synonym  for  that  of  tho  evil  one. 

i  are  a  miscellany  of  short  pieces.     In  1604  was 

.L-  J'tfitjrino  ox  su  Putrin^  a  romance  in  prose  and  verse, 

:nd  to  the  yElhiopka  of  Ilcliodorus  ;  it  is  a  mediocre 

-    * ' :'  ^- — aphical  interest,  on  account  of  its  authentic 

:i  Lope  recognized  as  having  been  written 

,  a  list  which  he  augmented  by  114  now 

;Ci3  edition  of  tho  novel.     The  more  Lojic  composed 

:Tiore  ho  vent  to  tho   Italian   poets   for  inspiration, 

■  ~*  the  meclianisni  of  the  Italian  octave  was  as 

:  tiie  national  rcdondilla.     Having  imitated 
imitate  Tasso  j  but  his  Jerusalem  Conqtiis- 
1  nothing  of  the  art  shown  in  its  model, 
.  I  performance.     Little  need  be  said  about 
..  v''''12),  a  sort  of  pior.s  pastoral,  dedicated  to 
i:h  forms  a  pend.int  to  his  secular  Arcadia,  or 
.".'d' pieces  winch  he  published  in  connexion  with 
ii..>  1,1  the  beatification  and  canonization  of  St  Isidore  in 
12.     And  it  is  enongh  tiniply  to  mention  La  Filomcna 
'    ret  '1021),  and  other  jmems  jiublished  about  tho  same 
the  four  prose  nortds.  Las  Fortunaa  de  Diana,  El  JJcs- 
'i  Ifonra,  La  Mas  I'rudenU  Vmganza,  and  Guzman  el 
,    ■  ■•  success  of  the  AVycMs  JSycmji/rtrw  of  Cervantes 
; -ted  Lofie,  who  wished  to  measure  himself  with 
:  .    .;  QaiMte  on  the  li'dd  of  the  novel ;  and,  as  this 
!i  had  been  borrowed  from  the  Italians,  he  exjiected  to 
■•-eM  a-s  great  as  that  which  he  supposed  to  be  already 
i:  1    .1-    '(  [la-storal  romance  and  epic  poetry.     I3ut  in  this 

in  •.!         "  '.■    -•  the  "cientifico"  was  completely  defeated  by  the 
'  !■  ■  ■         '    I  ^  -'  novels  have  none  of  the  grace,  naturalness,  or 
'  h  characterize  those  of  l.is  rival.     The  last  important 
N.ie  to lio  mentioned  before  wc  leave  the  narrative  poetry 
'       '      -  '  ''e  ApAo  (lO^O).     This  piece  desoribcj  the 
of  Sjiain  on  Helicon  by  Apollo.     All  of 
.   r-'-   ^n*I   hall — sliare   in  the   ceremonial,   and 
;i  tnon  1'  i ;  ■:  jK,fpt3  properly  so  called  apjiear  some  other  men  of  letters. 
rtrti.r,  i   ii  nrtant  j»r«onac"^  to  whom  Lope  felt  under  obligntion.i, 
■  '  "  <■  ■     ^  ^]y  j,j,j,j  tijj^n  in  \^f.^  current 

*  at  his  command.     This  work 

1'  al  manna!  of  Spanish  poctiy 
a*  lli.<L  I, Hit  Lliaii  as  getiiiijn-  |«miry.  One  other  *' oura  suelta." 
clo»ely  akin  to  I/ipc's  dramatic  works,  though  not  proiwrly  speak- 
ing k  drama,  is  La  VoroUa  (lC2'2j.     Lope  describes  it  as  an  "  action 


ill  prase,"  but  it  is  rather  a  '•  romance  in  dialogue " ;  for,  although 
ilividid  into  ai  Is.  the  narrative  has  nothing  dramatic  about  it  ev- 
cept  lis  oiitwarvl  form  ;  and  on  account  of  its  size  and  tho  digres- 
siiiMS  with  which  it  is  encunibei-ed  it  has  never  succeeded  in  finding 
its  way  to  the  st.igc.  It  belongs  to  the  class  of  which  Cc/«(iiia  is 
the  type,  in  so  far  as  one  of  the  principal  characters,  La  Cerarda, 
ii  a  gu-betwccn  ;  V>ut  Lojio  has  amplitied  his  model,  idealized  it, 
and  puigcd  away  much  of  the  grossness  belonging  to  the  mean  sur* 
rqiindings  of  the  character  of  the  original  Cclcslina  and  common  to 
the  mimerons  works  of  the  ICtli  and  17th  centuries  to  wliich  it  gave 
rise.  Of  all  Lojie's  jnoductions  Dorotea  is  undoubtedly  that  wliich 
shows  most  observation  and  study  ;  tho  style  also  is  unusunlly 
simple  and  easy.  Tho  attemiit  has  sonictimea  been  made  to  dis- 
cover in  the  adventures  of  Fernando,  one  of  its  heroes,  allusions  to 
Lope's  early  youth  ;  but  there  is  nothing  conclusive  in  any  of  tho 
sitpjiosed  coincidences  between  fact  and  fiction  which  Fauricl  and 
othei-s  after  him  have  sought  to  establish.  Of  all  this  mass  of 
Ohras  Sucltas,  lilling  more  than  twenty  volumes,  very  little  (leaving 
iJorotca  out  of  account)  holds  its  own  in  tho  impartial  jiulgment  of 
[msterity.  The  long  epic  or  narrative  poems  arc  quite  unreadable, 
and  almost  the  same  must  bo  said  of  the  pastorals  and  novels.  TliP 
lyrical  element  alone  retains  some  vitality.  From  the  Jlittias  and 
other  collections  ol  detached  jiieccs  one  could  comiiilc  a  pleasing 
antholog)'  of  sonnets,  epistles,  elegies,  and  romances,  to  which  it 
would  be  ]>ropcr  to  add  the  Gatoinaquia,  a  burlcsauc  poem  pub- 
lished along  with  other  metrical  pieces  in  163-t  by  Lope  ui  del 
the  jiseudonym  of  Toini  do  Buiguillos.  But  here  the  list  would 
have  to  stop. 

It  is,  however,  to  his  dramatic  writings  that  Lope  owes  his  very 
considerable  place  in  literary  history.  It  is  vcrv  curious  tc  iiotic" 
how  he  himself  seizes  every  available  occasion  for  dcjircciating  the 
work  of  the  drama,  treats  the  art  of  comcdy-v.-ritiiig  as  one  oi  tlu 
humblest  of  trades  (de  pane  hurando),  and  jirotests  against  thf 
sujiposition  tliat  in  writing  for  the  stage  his  aim  is  glory  and  not 
money -^  The  reason  is  not  far  to  seek.  Tho  Sjianish  drama,  which, 
if  not' literally  the  creation  of  Lope,  at  least  owes  to  him  its  defini- 
tive form — the  three-act  comedy— was  totally  regardless  of  the  pre- 
cepts of  the  school,  the  pseudo-Aristotelianism  of  the  doctors  of  the 
jieriod.  Lope  accordingly,  wdio  stood  in  awe  of  the  criticism  of  the 
"  cicntificos,"  felt  bound  to  let  them  see  that,  from  the  ]ioint  of  view 
of  literary  art,  ho  attached  no  value  to  the  "  rustic  fruits  of  his 
humlile  vcrja."  In  his  Arte  Kucvo  dc  Haccr  Comcdias  Cii  KsU  Tionin, 
which  was  published  in  1609  and  is  the  Ars  Poetica  of  the  new- 
school,  Lope  begins  by  showing  that  ho  knows  as  well  as  any  one 
(he  established  rules  of  poetry,  and  then  excuses  himself  for  his  in- 
.-ibility  to  follow  them  on  the  ground  that  the  "vulgar"  Sp.iniard 
cares  nothing  about  them.  "Let  us  then  speak  to  him  in  the 
language  of  fools,  since  it  is  he  who  pays  us."  Under  such  condi- 
tions all  that  the  dramatic  poet  can  do  is  to  plan  ingenious  jilots, 
so  as  adroitly  to  sustain  the  interest  and  retard  as  long  as  jiossiblo 
the  denouement,  for  nothing  is  more  displeasing  to  tlio  ordinary 
public  than  to  be  able  to  divine  too  soon  the  solution  of  the  problem 
set  before  them  on  tho  boanls  of  the  theatre.  Such,  v-itli  a  few 
jiicccs  of  advice  as  to  the  choice  of  metres  and  the  costume  of  the 
actors,  is  the  recipe  for  the  new  or  free  comedy,  a  barbarous  kind 
of  literature,  according  to  Lope,  and  outside  the  region  of  art,  yet 
the  only  drama  possible  in  Spain."  Another  reason,  nmre  serious 
still,  which  made  it  necessary  for  him  to  speak  deprecatiiigly  of  his 
dramatic  works  is  the  circumstance  that  the  vast  majority  of  them 
were  written  in  haste  and  to  order,  precisely  like  so  many  fcuilleton 
romances  of  Alexandre  Dumas  ;  thoyare  for  tho  most  ]iart  comcdias 
dc  rcpcntc,  hun-iedly  conceived  at  the  request  of  some  grandee  or  of 
some  impresario  or  manager.  The  poet  does  not  hesitate  to  con- 
fess that  "  more  than  a  lumdred  of  my  comedies  have  taken  only 
twenty-four  hours  to  pass  from  my  brain  to  tho  boards  of  the 
tlieatrc."  Tercz  de  Jlontalban,  who  lias  a  great  admiration  for  tliis 
kind  of  cleverness,  tells  how,  at  Toledo,  on  a  certain  occasion.  Lope 
composed  fifteen  acts  in  fifteen  days— that  is  to  say,  live  entire 
comedies,  which  he  read  to  his  friends  step  by  step  with  the  process 
of  their  composition.  On  another  occasion,  when  pressed  by  a 
manager  who  wanted  something  for  the  carnival,  Lojio  took  Jlon- 
talban as  a  collaborateur  ;  the  two  friends  parcelled  out  the  comedy 
between  them.  Lope  undertaking  the  first  act,  Montalban  the  second, 
and  the  third,  to  save  time,  was  divided  between  tlicm.  In  two 
days  they  had  finished  tho  first  two  act-s,  and  on  (he  third  Jlon 
talban  rose  at  two  in  the  morning  and  at  eleven  he  had  finished. 
Then  he  went  in  search  of  Lope,  who,  when  questioned  as  to 
his  progress,  replied  :  "  I  got  up  at  five,  finished  tho  act,  break- 
fasted, wrote  an  epistle  of  fifty  tercets,  and  have  now  finished 
watering  the  garden,  and  a  rather  tough  business  it  has  been." 
This  is  not  art ;  it  is  handicraft,  and  one  understands  why  Lope 
sometimes  found  it  prudent  to  lay  stress  on  tho  fact  that  his  conic- 
dic?  had  been  written  for  the  cars  of  spectators,  not  for  readers  in 

1  Alpiiiioi  qae  iiiciisoii  Hue  las  cseribo  por  oi>iuioii ;  ilc.iciiEaRclc!'.  V.  51.  y 
(liynlci*  *|iic  Iiorilinero. 

^  L-nn  coTiiciliaii  ile  E«iviflfi  no  puanl.iTi  el  arte  .  .  .  iwrquc  coa  oqucl  rigor  u« 
□iuguiia  uiaucra  fucraa  oidas  dc  ios  Espai'iolcs. 
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th,.ii  stndies.'  NeveKhdess,  lie  did  write  some  draniM  in  whicli 
the  plan  is  more  fully  matured  »nd  the  execution  more  carefully 
ciiTied  out;  still,  hurried  comi>os;tioD  a.id  reckless  production 
aie  after  all  among  the  m».i  distinctive  mirKs  of  his  thcatncal 
woika.  Towarls  the  close  of  his  career  Lope  somewhat  modified 
the  severe  and  disdainful  judgments  ho  had  fomieriy  passed  upon 
his  dr,jnatic  performances  :  he  seems  to  have  ha.1  a  presentiment 
that  posterity,  in  spite  of  the  grave  defects  of  his  work  in  that  de- 
partment, would  ueverthelc-,3  place  it  much  higher  than  the  y<-iii- 
BoUwi  Conquistada,  La  Dragonlea,  and  other  works  of  which  he 
himself  thought  so  much.  In  his  Eglogn  A  Claudio,  which  is,  so  to 
«ay,  his  literary  last  will  and  testament,  he  claims  to  have  been  a 
creator  :  "  It  is  to  me  that  the  art  f  of  comc-«ly)  owes  its  I>cgiuiiings. 
although  I  have  Qe])arted  from  the  strictness  of  Terence,  and  do 
not  for  a  moment  pretend  to  deny  the  part  which  belongs  to  the 
thiee  or  four  great  geniuses  who  have  watched  over  the  infancy  of 
the  drama.  To  whom  arc  we  indebted,  Claudio.  for  so  many  de- 
lineations of  love  and  jealousy,  so  many  moring  pieces  of  elo.iuencc, 
eucha  cupious  supply  of  all  the  figures  which  rhetoric  has  ever  been 
able  to  invent  I  All  tliat  is  produced  to-day  is  nothing  but  imita- 
tion of  what  art  created  yesterday.  The  path,— it  is  I  who  have 
opened  it  up  and  made  it  practicaLlc.  and  everyboiiy  now  traverses 
it  with  ease.  It  was  I  who  gave  the  example  wliich  is  followed 
and  copied  oa  all  hands."  Wo  may  certainly  credit  Lope  with 
creative  power,  Avith  tlie  instinct  which  enabled  him  to  repro<lncc 
the  facts  of  history  or  those  supplied  by  the  imagination  in  a  multi- 
tude of  dramatic  situations  with  an  astonishing  cleveniess  and  llexi- 
hilit*  of  expression  ;  but  u:ifortunatily,  instead  of  concentrating 
his  taltnt  upon  the  production  of  a  limited  number  of  works  which 
he  might  haw  brought  to  [wrfection,  he  dissipated  it,  so  to  say, 
and  scattered  h  to  th.j  winds.  ,     , .       „ 

The  caUlogiie  of  lyjpe's  complies  has  been  drawn  up  by  himself; 
and,  in  spite  of  soiv.c  .liscrepancies  in  his  figures,  it  is  cstabli.-ihcd 
that  up  to  1604  he  had  composed,  in  round  numbers,  as  many  as 
230  In  1609  the  figure  had  risen  to  500,  in  1618  to  800,  in  16-20 
to  900,  in  1625  to  1070,  ami  in  1032  to  ISOO.  Ultimately  .Montalban 
in  his 'general  s'lnev  published  in  1636  (Famn  />usMiima)  set  down 
the  total  of  Loi>c  »  Jraniatic  productions  at  1800  comtdies  and  400 
nutos  srfcramnlatr).  Of  this  number  there  arc  nearly  603  comedies 
of  which  the  text  is  extant,  or  which  are  at  least  known  to  us  by 
their  titles  (from  the  lists  of  the  rerrjrino) ;  but  the  printed  or  MS. 
text  of  only  139  is  actually  accessible,  besides  some  40  aiilos  and  a 
few  entremha.  Vcrv  many  oftlie.se  pieces  were  printed  during  Lope's 
lifetime,  cither  in  collections  of  rnn>j  aulores  or  as  .seiaratc  i.ssnes 
by  booksellers  who  bought  from  the  actors  in  an  tin.b-rhand  w.ay 
the  mannscripts  of  their  rW«  or  else  caused  the  unpublished  comedy 
to  be  written  down  from  memory  by  jwrsons  whom  they  sent  to 
attend  the  first  rcpreientatinn.  Such  pieces  therefore  as  do  not 
fi-nire  in  the  collection  published  under  Ixipc's  own  direction  or 
under  that  of  h«  friends  cannot  Ik  regar.le.1  as  perfectly  authentic, 
ami  it  would  be  unfair  to  hold  their  author  resjionsiblo  for  all  the 
faults  an.l  defects  they  exhibit.  On  the  other  han.l,  there  exist  m 
various  libraries  entire  comediea  in  Lope's  own  hand«Titing  which 
hare  never  been  printed.  .... 

The  classification  of  this  enormous  mass  of  dramatie  literature  is 
■  task  of  groat  difticnltv,  ina.smuch  as  the  terms  nsiully  employe.), 
such  as  eomedv,  tragedy,  and  the  like,  do  not  apply  here.  ')  hero  is 
not  eipliritne'ss  enough  in  the  division  current  in  Spain,  which 
recognises  three  categories  :—(!)  comfdiiu  de  caixt  y  cspada,  Iho 
iubjects  of  which  are  dt»wn  from  everyday  life  and  in  which  the 
persons  sppeir  »s  simple  tnhalltras  ;  (2)  comedias  dt  ruulo  or  de 
(inlr^  ■    ■  ,    !  nre  the  leading  character*  and 

j|,p  „  ,.r  display  of  dramatic  machin- 

ery ;  ''3».     Some  other  arrangement 

mni't  be  attempted.  In  the  first  pl»c«  Lopo'e  work  belongs  eMcnti- 
ally  to  the  drama  of  intrigue  ;  bo  the  subiect  what  it  may,  it  is 
alwavs  the  plot  that  determines  ev  '  •  '  \  not  the  delinea- 
tion of  ininneri  or  of  chnra.t«r.  I  ■>  hole  range  of  his 
dramatic  works  has  not  a  single  ]  'le  to  La  Vtrdad 
Smpfdiota  of  Alanion,  the  most  finislird  example  in  Spanish  litera- 
t'ir»  of  th»  coni'dv  of  eharortrr  ;  and  what  is  callotl  the  rome<ly 


single  fact  of  history,  as  in  one  of  his  most  Ciraons  plays,  Ln  Eslrella 
dc  Sccilla.  in  Porfiar  hasta  Morir,  in  El  itejor  Alcalde  tl  Ikij,  and 
others.  Even  current  events  as  they  took  place  under  his  eyes 
furnished  him  with  motives.  In  an  age  when  people  read  but  little, 
the  theatre  was  a  channel  of  information  and  a  means  of  roisMig 
liatriotio  sentiment.  A  victory-  of  the  Spanish  aims  in  Fbiulers 
or  the  success  of  hardy  adventurers  in  planting  the  royal  bai.ncr  of 
Castile  in  some  rirgin  land  in  the  West, — events  like  these  promptly 
gave  rise  to  a  comedy.  On  the  basis  of  any  sort  of  report  of  ba'.tle 
or  conquest  Lope  improvises  a  dramatic  action,  or  at  least  a  narrative 
in  dialogue.  'iTius  under  the  title  of  La  Mayor  ri,-(..na  rf<r  .4U- 
mania,  he  describes  a  victory  won  in  the  Palatinate  by  Don  Conzalo- 
de  Cordoba,  brother  of  the  ilnke  of  Sesa,  his  patron.  Such  arc  the 
principal  varieties  of  historical  or  heroic  comedy.  But  it  is  to  the 
class  of  capa  y  espada—a.\io  called  nordisco,  because  the  subjoc's  aro 
almost  alwavs  love  intrigues  complicated  with  aHiirs  of  honour — 
that  Lope's  most  celebrated  plays  belong.  In  these  he  has  most 
fully  displ.iyed  his  powers  of  imagination  (the  subjects  being  all 
invented)  and  his  skill  in  elaborating  a  plot.  Among  the  plays  of 
thisclass  which  arc  those  best  known  in  Europe,  and  m^    ''  ■" 

imitated  and  translated,  may  be  specially  mentioned  /  ' 

de  Madrid,  La  Botia  para  lis  Otroiy  Discrcia  jmra  s\,  I 

UorUlam,  La  Viuda  de  Valencia,  and  El  Maestro  de  Ihtnxar.  In 
some  of  them  Lojie  hxs  sought  to  set  forth  some  moral  maxim,  and 
illustrate  its  abuse  by  a  living  example.  Thns,  on  the  theme  that 
"  poverty  is  no  crime,"  wo  have  the  nlay  entitled  Las  h'lorcs  de 
Don  JuM,  in  which  he  shows  in  the  history  of  two  brothers  tho 
triumph  of  virtuous  poverty  over  opulent  vice ;  at  tho  ssme  tirao 
he  attacks  indirectly  tho  institution  of  primogeniture,  which  often 

places  in  tho  hands  of  an  unworthy  person  the  honour    '  '      " 

of  a  family  when  the  yonrger  members  would  be  mu  ; 
fieil  for  the  trust.    Such  pieces  are,  howevi-r,  mre  in  L';  .  /; 

in  common  with  all  other  writers  of  his  order  in  Spain,  wiiii  the 
occasional  cicei>tion  of  Al/ircon,  his  solo  aim  is  to  amuse  and  stir 
his  public,  not  troubling  himself  about  its  instmctiui.  The  strong 
point  of  such  \rriters  is  and  always  will  be  their  niinagemoiit  of 
tho  plot  As  has  been  s-aid  by  Lc  Sage,  a  pTo.1  ju!-c  :  "  Tlie 
Spaniards  are  our  masters  in  the  art  of  planning  and  skilfully  work- 
ing out  a  plot  ;  they  know  how  to  set  f,->rth  their  subiect  with  infinite 
art  and  in  the  most  advantageous  light."     It  '  -  •  ;n 

dwell  here  upon  the  other  varieties  of  comedy  i  ■< 

works,  thr.t  is,  tho  comrdias  dinnas,Jifstas    n  .  " 

for  tho  nio.st  )>art),  (Vtrrmesa,  and  aut«s.  In  none  of  iliciii  lui  ho 
iiroduced  anvthing  of  the  highest  order,  or  even  comparable  to  fho 
better  )>erformaii<-es  of  his  contemporaries  and  successors. 

To  sum  up,  I,op«  found  a  poorly  organized  drama,  plays  beine 
composed  sometimes  in  four  acts,  sometimes  in  thn-e ;  and,  though 
they  were  written  in  verse,  the  structure  of  the  versification  was  left 
far  too  much  to  the  caprice  of  the  individual  writer.  Thestyle  of 
drama  then  in  vogue  he  adopted,  because  the  ?  '   ■    '  'ic  liked 

it.      The  narrow  framework  it  afforded  ho  e-  m  extra- 

onlinarv  div'roe,  introducing  everything  that  i  ;  ;•  furnish 

material  for  dramatic  situations,— the  llible,  ancient  uivthoiogy,  the 
lives  of  the  saints,  ancient  history.  Spanish  history,  the  legends  of 
the  Middle  Ages,   the  writings  of  the  Italian  xu'\'  -rrnt 

events,  Spanish  life  in  the  17th  century.     B'fore  br  nd 

tho  conditions  of  jiersons  and  characters  had  been  Ixr  d; 

with  fuller  observation  and  more  careful  description  he  cieaSi->l  real 
Ivpes,  anil  gn™  to  each  aocial  onler  tho  languag.-  and  dnrtrj 
appropriate  to  it.     The  old  comedy  w,i«  awkward        '  'its 

versihoalion  ;  he  intro<luce<l  onler  iuto  the  use  of  of 

national  poetry,  from  the  old  romance  couplnt J  to  ti  al 

combinations  borrowed  from  Italy.  Hence  ho  was  ju.ul,e.l  in  .-.ay- 
ing  that  thooo  who  should  comeafter  him  hail  only  to  go  on  alon); 
the  path  which  he  had  opene-l  up.  Cat  leron  :  '  '  '  •  i-rit 
has  lieen  much  exaggerated,  espe^■ially  siniv  i:  ;"» 

undi-r  their  prntectiini,  is  mep'ly  a  pupil  and  r  ■  r  ; 

at  all  evenU,  his  indebti-dness  to  tho  latter  ii  cnmuiou.  .iiJ  has  not 

as  vet  brn  ade^nsfi^lv  re'^ognired. 
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,  r  ;  :  •  !.  and  mntorially  ndils  to  iu  complexity.  It  is  the 
i'k  a.  ri'liiiui  of  the  imiiviaual :  that  is,  the  life-history 
u  i.-!-,iiliy  comrlcx,  tho  imlividual  assutniiig  ditTcreiit  forms 
in  v.^r:''u3  stages  of  its  life-history.  Thus,  in  the  great 
m.ij  r:tv  of  plants  there  is  a  well-marked  alternation  of 
_i;i>iicrut;ons,— an  alternation,  that  is,  of  a  sexual  form,  tho 
"•.mu^/'Av",  with  an  asexual  form,  tho  tjmn.p/iyle  (see 
Un  r.oi>i-'>-rioN-,  vol.  xx.  i>.  423).  And  not  only  so,  but  in 
many  cases  one  or  other  of  these  gtncrations  presents  a 
number  of  different  forms.  Henco  tho  truo  alGnities  of 
any  individual  cannot  bo  regarded  ns  satisfactorily  ascer- 
tained tinlcss  iti  life-history  is  fully  known ;  and,  since  m 
most  .-ascs  the  various  forms  aro  jwrfectly  se|Xirate,  and 
often  quite  dissimilar,  there  is  difliculty  in  obtaining  all 
tho  information  necessary  for  determining  the  truo  system- 
atic position  of  a  plant,— a  difliculty  which  has  not  yet 
Wi  n  lAtrconie  in  very  many  cases. 

( '..lu;  i-.ratively  little  light  is  thrown  on  tho  alTinities  of 
exi^tln•4  pUnts  by  the  information  which  has  been  accumu- 
lated «ith  regard  to  tho  extinct  fossil  forms.  In  no  case 
can  the  genealogy  of  an  existing  plant  bo  traced  as  in  the 
case  of  the  horse  among  animals  (see  Animal  Ki.\GDo."ir). 

The  vegetable  kingdom  is  usually  divided  into  the  four 
following  sub-kingdoms:  — I.  Tu.\LLoriiVTA ;  II.  Bryo- 
PH'k-r*  ;  III.  PrEKiDornYTA ;  IV.  Puanerooamia  (Sfer- 

MAniYTA). 

All  of  these,  except  some  Thallophyta,  present  a  more 
or  less  clearly  marked  alternation  of  generations.-  In  all 
cases  the  more  consi)icuous  form  is  considered  to  be  "  the 
j.lant."  Thus,  in  the  Thallophyta  generally  tho  plant  is 
the  gamctophyte,  the  sporophyte  being  comparatively  in- 
conspicuous and  in  many  cases  merely  an  appendage  on 
the  gametophyte ;  in  the  Bryophyta  likewise  the  gameto- 
phyte  is  the  plant,  the  sporoidiyto  being  an  appendage  on 
the  gametophyte.  In  tho  Pteridophyta  and  in  the  I'han- 
rro-jamia  the  plant  is  the  sporophyte,  the  gamctophyte 
being  comparatively  inconspicuous.  In  the  J'leriilophyla 
the  gamctophyte  is  still  an  independent  organism  ;  but  in 
ascending  from  the  lower  to  the  higher  forms  it  becomes 
more  and  more  reduced.  In  the  Phanerogamia  the  game- 
tophyte is  still  further  reduced  and  becomes  a  mere 
fip]>Gndage  on  the  sporoobyte. 

ScB-KiNCDOM  I.  Thallophyta. 

This  sub-kingdom  mcludes  the  most  lowly  organized  of 
plants.  They  are  characterized  by  the  total  absence,  or 
the  imperfection,  of  that  differentiation  of  the  body  into 
root,  stem,  and  leaf  which  is  so  marked  a  feature  in  the 
higher  plants,  and  by  the  simplicity  of  their  internal  struc- 
ture, especially  by  the  absence  of  woody  vascular  tissue. 
In  those  Thallophyta  which  present  an  alternation  of 
generations  the  gametophyte  is  generally  the  more  con- 
spicuous, constituting  the  plant.  The  gametophyte  is 
commonly  capable  of  Droducing  spores,  not  only  sexually, 
but  also  ascxually. 

The  sub-kingdom  is  naturally  divided  into  two  main 
cksses,  the  Alg^  or  Sea-Weeus  and  the  Fcxci,  to  which 
may  be  added,  as  a  subsidiary  grouj),  the  Lichens.  It  is 
becoming  usual  to  regard  the  Alyx  and  Fvri'ji  as  distinct 
tub-kingdoms ;  but  it  U  preferable,  as  they  have  so  much 
in  common,  to  continue  to  regard  them  as  classes  of  tho 
Bub-kingdom  Thallophyta. 

Class  I.  ALCt — Tliere  is  so  much  variety  in  the  form 
and  structure  of  the  Algx  (see  article  Klgx.)  that  no  more 
precise  definition  of  thcra  can  be  given  than  that  they  are 
Thallophytes  which  contain  chlorophyll  (see  Physii5i.ocy, 
Tol.  xix.  p.  52).  Though  they  characteristically  live  in 
water,  this  is  by  no  means  ttniversally  the  case,  for  the 
natural  habitat  of  many  of  them  is  damp  soil.  All  Aloic 
contain   chlorophyll,    but   many   of   them   contain   other 


colouring-matters  in  addition, — a  feature  which  forms  a 
convenient  basis  for  classilicatiou.  On  this  basis  the  Altjce 
arc  clas.<;ifiod  into  tho  fouv  following  sub-classes: — 

1.  Cy.inophyceiD,  coiitaiiiinR  a  liluisli  lolomiiig-mattcr,  j^/iyca- 
ff/(rin(,  .iiul  Iiavins  ft  Miie-gvcfii  colour. 
II.  ChlorophyceiD,  giTi-n  Atgit^  containing  no  colouriiig-mattor, 
('xcc|it  cliloi-ophyll  ond  its  dorivativcs. 

III.  Phivophyceie,  containing  a  yellow  or  liiowu  colouring-mattor, 

phv'opluriit,  and  Laving  a  l)ro\vn  coloiu*. 

IV.  Rhodopliycca;,   containing  a   red   colouring-matter,  jihyco- 

erythriiif  and  having  a  red  or  purple  colour. 

These  four  sub-classes  aro  by  no  means  co-extensive. 
Tho  Cyanophyceie  include  only  very  simple  forms ;  tho 
Chlorophycea:  and  tho  Phaophycae  include  a  series  of 
forms  from  tho  simplest  to  the  most  complex ;  the  lihodo- 
p/iyiex  include  only  forms  which,  though  their  vegetative 
structure  is  frequently  very  simple,  are  comparatively 
highly  developed  as  regards  their  reproductive  organs. 

iS'ui>-CV<i«  /.  Cyanophyce;e,  or  Clue-Green  A!ya!. — Tho  body 
may  consist  of  a  single,  moro  or  lesa  nearly  Ki'hciical  cell,  as  in 
most  of  tile  Chroococcaccce  («.gf.,  Gta:oCii))sa),  or  it  may  bo  a  multi- 
cellular layer  one  cell  thick  (e.g.,  Mcrismojxdia),  or  it  may  bo 
.filamentous,  co!isisting  of  a  single  row  of  cells,  as  in  Jih-uluria, 
Nosloc,  Osciltaria.  Wbcn  tho  body  is  filamentous,  it  sonictimca 
presents  a  distinction  of  baso  and  apex,  as  in  liivutaria ;  and  it  is 
Ircciueutly  branched,  the  branching  bi'ing  either  spurious  (c.y., 
Sci/lonema)  ot  tnie{«.i7.,  Sirosiphon).  In  most  cases  growth  and 
ccil-division  go  on  in  all  the  cells  of  tho  body,  but  in  the  Snjlo- 
ncmae  and  Sirosii>honccs  only  at  the  apices.  A  characteristic  feature 
of  the  sub-class  is  tho  moro  or  less  bulky  mucilaginous  coU-wall 
which  invcst-s  tho  cells  and  filaments. 

Reproduction  is  mainly  effected  in  a  purely  vegetative  manner. 
In  tho  unicellular  forms  each  cell-division  necessarily  leads  to  tho 
formation  of  new  individuals.  In  the  llatteneJ  forms  {e.g.,  Mciyiiio- 
jiciiia),  when  tlio  body  reaches  a  certain  limit  of  size,  it  simply 
breaks  up  into  a  number  of  se|iarate  portions.  In  tho  filamentous 
forms  tho  body  is  marked  out  into  segments  by  inert  cells,  termed 
hcltiycysts,  which  are  quite  different  in  appearance  from  tho  living 
cells  of  the  filament.  Eventually  these  segments,  termed  hormo- 
gonia,  .separate,  and,  escaping  from  tho  mucilaginous  matrix,  de- 
velop by  growth  and  cell-divisiou  into  new  individuals.  In  many 
cases  special  rcproductivo  ells,  sjjores,  are  developed.  Each  spore 
is  formed  from  a  single  cell  of  the  body,  which  surrounds  itaelf 
with  a  thick  firm  wall  of  its  own.  It  is  probable  that  ciliated  spores, 
zoospores,  are  produced,  but  tho  existing  observations  on  this  point 
arc  inconclusive.  There  is  no  evidence  of  the  existence  of  any  form 
of  sexual  reproduction  iu  this  group. 

Tho  Cyancrphyecse  are  divided  into  a  number  of  orders  :— 

Order  1.  Chroococcacea.         Order  4.  Puvulariaecx. 
,.     2.  JfoslocaceiB.  „      5.  Stytonemem. 

„     8.  Oscillariaeeec.  „      6.  SirosipJioncx  (Stigonemam). 

It  is  doubtful  to  what  extent  these  oritcrs  really  represent  dis- 
tinct forms  ;  for  there  is  Bomo  evidence  that  certain  Cyanophyeee 
assume  the  different  forms  characteristic  of  several  of  these  orders 
at  various  stages  of  their  development  and  under  various  external 
conditions:  in  other  words,  some,  at  least,  of  the  Cyanophyccx  are 
polymorphic,  and  this  necessarily  renders  their  classification  difficult 

Tho  Cyaiuiphyeem  resemble  tho  Schizomycctcs  [Fungi)  in  many 
respects,  as,  for  instance,  in  their  general  structure,  in  their  simple 
vegetative  reproduction  and  in  their  spore  formation,  in  the  pro- 
duction of  a  bulky  mucilaginous  matrix,  and  in  their  polymoridusm. 
On  these  grounds  they  are  frequently  placed  al«ng  with  the  Hchizo- 
myectes  iu  a  distinct  class  under  tho  name  Sehkophyta.  lint  this 
arrangement  does  not  seem  to  secure  ony  special  advantage.  It  is 
simpler  to  regard  the  C'yanophycem  and  the  Schizomycctcs  as  parallel 
groups,  the  one  belouging  to  the  Algii;  the  other  to  the  Fungi. 

Sub-Class  II.  Chlorophycesc.— The  body  may  consist  of  a  single 
cell  (e.g.,  Protococcoidcx),  or  it  may  be  multinucleate  and  unseptate 
{e.g.,  Siphoneie),  or  septate  and  therefore  multicellular  (r..g..  Char- 
accm).  It  presents  all  degrees  of  morphological  dilTeientiation  : 
thus,  it  may  be  spherical  (as  in  Ilacmatococcus  ami  in  Volvox),  or 
flattened  (as  in  Ulva),  or  filamentous  (as  in  Spirogyra,  Ulothrix, 
iic),  with  a  difTercntiution  of  root  and  shoot  (as  iu  CEdogonium); 
or  it  may  even  present  rudimentary  differentiation  into  stem,  leaf, 
and  root,  as  in  the  SiphoMm  (e.g.,  Caulerpn)  and  Characcm.  Tho 
structure  of  the  body  is  peculiar  in  tho  llydrodiclycse,  being  com- 
posed of  a  numbor  of  originally  separate  cells ;  such  a  body  is 
termed  a  ctenobiun-. 

A'egetative  multijilication,  though  not  universal,  is  not  uncommon 
in  this  sub-class.  Keproductlon  by  means  of  asexually-produced 
spores  is  very  general,  and  the  spores  aro  commonly  ciliated  zoo- 
spores. A  sexual  process  has  been  observed  in  members  of  every 
Older  of  this  sub-class.  It  consists  cither  in  the  fasioii  of  similar 
sexual  colls,  when  it  is  said  to  be  isogamous ;  or  a  largo  uon-»otilo 
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£■„/,  ly  branched  ;  no~onium  with  tricho- 

KTno  ;  niK-rcphyte  innllii*cllulnr. 

Onlfrit    r7./.~«*.-Mnltirellular  plant*;  body  presenting  dif- 

f,,.„.  -     •„!.  ondrooU     Tl.ero  li  no  asexual  pro-lne- 

„„„  .  .1  proccM  is  oogamous,  tho  scxnal  organs 

Uin;:  '■ 

•pi,  •■'  ra,  and  to 

ll  c  ,  lit  in  iniih'. 
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l-rei. 
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laV>' 
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■  int  of  Mimp  of  iho 
,.n  of  tho  Vlmerm 
loubt  that  »»ch  of 

of  th»  oplcr»  of 
llie  darting  point 
ornluiinn  hnrinit 


can  be  readily  traced  back  to  the  simplest  ProlMoaacca  through 
tho  attached  Protococaiccn,  such  as  Chamnum.  The  ConfcrrviiIrM 
are  probably  .also  derived  from  the  /Vo/oc occiwxa ;  and  a  certain 
relationship  b''t\v(>»n  Eorv  mi'mlyrs  of  thw  order — the  Cia<lo)ihorca 
—.and  the  .       "  :     "         '  '      ■'  '  '     ■  '      '"  ''" 

former.     T:.  >  '"• 

longs  to  tV.  .  ""• 

in  its  general  nabiu  The  payiuu-cuy  oi  ilic  Liuir^ccc  li  oUscnrc, 
but  it  is  probable  that  thcv  havo  siirune  from  tho  Coifemuteit, 
possibly  from  the     ■    '  '■  '    ■  '  '    *  to  note  that  tho 

Urge  cells  of  the  ■  ,     ,    .  . 

Sub-Cht^  III.    !  .    .  'nly  IS  very  vari- 

ous ;  it  may  consist  of  a  .-.uij^.o  ci'.l ;  v. ;...;.  ",."''?-'^     , 

filamentous  and  branched,  or  a  flattened  •  v.imlncal 

or  vesicular,  hollow  or  solid.     It  present-,  ...  -  -  degroeii  of 

morphological  dilfcrcntiation  :  in  some  fonns  it  n  qoito  uudillercn- 
tiatcd  ;  in  others  it  presents  a  diirercntiation  of  base  and  apex, 
and  is  then  attached  by  tho  b.%« ;  in  others  it  jiresciiis  indications 
of  dilferontiation  into  root,  stem,  and  leaf.     \cKi:taUve  mnlti].li- 
cation  is  common  onlv  in  the  lowest  forms  ;  in  the  higher  it  oc  urn 
in  some  c.vxs,  and  is  elTcctcd  by  the  abstriction  of  modilied  membcn 
of  the  parent,  termed  jcmm/r.     Tho  existence  of  a  sesu.il  proces! 
has  Iwen  .ascertained  in  several  forms  ;  but  in  many  others  furthei 
invcsti-^tion  is  required  to  determine  its  prcsenoo  or  absiiico.     In 
thoso  fonns  in  which  it  occurs  it  may  be  eitlKr  isogamous  or  oogam- 
ous •  the  isogamous  process  may  take  place  between  free-swimming 
gametes,  or  between  game  t.'S  which  aro  not  free-swimming  or  cili- 
ated.    Tho  lifchLstorv  of  tho  plants  of  this  group  is  imi!crfectly 
known  ;  but  it  has  been  ascertained  that  in  somo  there  is,  and  in 
others  there  is  not,  an  alternation  of  generations. 
The  Phaophiicfm  niav  bo  classified  as  foU.iwa  : — 
Order  1.  /),V!<omn«.T.— Unicellular  plants,  either  free,  or  con- 
nected into  filaments  or  m.issis  by  niucil.ago.     i: 
tativc  by  division  or  by  m.an.s  of  a.sciu:iil>-!irv> 
sjiorcs) ;  or  sexual  isogamous  by  tho  fusion  oi  ui  .. 
The  cell-wall  is  impregnate.!  with  silica,  „     .    .       ,   ,  i 

Orders.  S;ii>nmMci'.—[^W  unicellular,   tho  «|'^  }'f"'5,'',7j' 

together  by  mucilage.     '"  '  "" 

protlnccd  spores.     The  ■ 

and  y/yrfn;nu.     The  f.  , 

and  by  tho  motility  of  its  spores,  which  Iiavu  .i  saii^.o  .u:.^  i.i.'.in. 

Jli.drunis  grows  attached,  and  tho  sjOTros  are  not  moule. 

'order  3.  /■',/rON7»r.x.-Multioellular  plants  ;  tho  bo.ly  i»  fila- 
mentous and  bninched  or  nattciicd,  always  presenting  dilTereniiati..ii 
„f  b.a.so  and  apex,  and  in  £omo  cas«s  more  or  less  well-m-rV:-.l  .ii- 
frreulialion  into  root,  stem,  and  leaf,  usually  attache: 
R..|.ri-d>i't!.vi.  vegetative  by  gcnnna!  or  by  means  of  i 

,l,„..i  or  bv  a  sexual  proi-ess  which  is  ci^ 

™„  aes  being  cilial>d,  but  in  tho  higher  lorms  ten>i 

Ing  ;  ^-amous.      Tho  prim  ipal  families  of  the /■*«■.-■..•"•••' 

are    Ertue.irpr.r,   SphareUiriea,   Mespnltract.-r.    J' 
Wri/i.t'.*.  ''""'•'■ificc/r,  and  Jximiiinr.r/r.     The 

•.:.,:,,  .1       »• ■•    ^'   '■ '-'^Inrie.t .  .' -  . 

t  of  single  rows  of  et  11« 
,  .   of  luncral  rows  of  r»Il» 

o„.  with  a  more  or  less  woll-dovelopcd   corneal  layer    "'••■''• 

.v,,/,«cr/..n>«,  in  which   -   -  "■         i'  al»o  »  '"Ko  »!""' ""•,  T''', 

.tri.ct.ini  of  tho  Ik,,.  .  /V.„i.,>.r»/i,.  and  Arlhro.M.n) 

i,  similar  to  that  of  .  u^.  but   th»  gmwing  [Hiint  i> 

not  apical,  as  in  tho  Spk-u...ir,i.t,  but  r 

tnrptr.     In   sumo  of  these   foriu'  ff-i'  . 

Svhnrxlaririr)  there  is  an  indication  of  •-.. 

shoot  int..  -t.m  and  leat     The  ty|«  of  .tructnre  -;^""'"";    '  •^' 

.SV;,(«.>.*o..c^,  C«lUriar,x.  and  /.„,m,„,.„^  i.  ih.l  of  a  ll.tlencl 

exjMnsion  of  parenchymal 

there  U  a  certain  H.gneof  b: 

l,v  ll  ■  -  nf  elongated ■   -   ,      •  ,  ,, 

jiV,  ,0  vanculnr  plant*.      1"  some  "'  l'"' 

,(„  ,  t,  nil!  rnvitr.  •"  tbst  lb-  I-kIv  pre». 

cal  or  t  < 
knon-n  ill 

prodilce<l   -i"'!'  .  |.,M|,, 

he  /•;i»^o,vvrf.T,  but  ',rn,  The 

anffin)  pi  » 

,1.,,  .  . :  .,ii;.  f  11.    I , 

Ik.  "1    a   few  •]■ 

'.,.).  and  ni  lb.  t«i;<ri"«-i-     -^  '"','    ;/""" 

,„  lb.  *  form,  il  given  In  the  atti.l.  Kmi..- 

'"r;^;-;"i'/r,;J«^^tl«.ly   m«l.icell«l.r.   tballoid,   n.tt.n^l. 
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(- 
iot 

■t ;  shoot  i;- 

Mt 

pre. 

ci'l:- 

riM<o»-liV.e.  a»  in  i!)iWvtrfn,  /"Ai  ■,■<*.-  *  /'i-^t/  »j '  f  i>-     r  IkmUt  and 

(«li-s>MlK^I.  aj  m    r<i'  'i-.f,    /  ^1  by 

ih*  fc««".  I''-*  ^*^'  n»"l-l»^nr-i  ill  V  ■  mrirt. 
JUr>  ;-■■■' 

mill 
«».  ' 

of^guii, — iiuiU^ii'iu  aiiU  ooguiiin.  'i'lkv  »ut>[")-vi-'t  ntnlti  Lvlla  itiu  t>vl 
frN  and  arc  not  motild  ;  the  supposed  female  I'elU  art)  not  set  fm\ 
T'  —  .   :  .1  -    -       -1  .on  dtJtinct  indi- 

::ii]  Uie  mala  and 

'  \\]y  difforontiated 
iiical,  or  Hattera'tl, 
;!itn,  Ko  aMJXual 
L  or  oogonia.  Male 
spheres)  citlierono 

:t  froo,  not  nictiln. 

;..-   ,,..  .....vv.  ,  ..  ^L.^  .   ...V i    ; t  cases  imperfectly 

knowQ.  la  the  yucaces't  stnoe  Utero  is  do  asoxual  formation  of 
8porr«,  thrrc  :^  no  nltornation  of  generations,  and  thero  is  no  ^ndi- 
rat:  :ur  tiud  of  polyfaiorpliism.     In  thoso  forms  in 

vlu  iiul  n-^^xual  orgnn^  are  r\'stricted  to  sc{>arato  indi* 

Tidii..  .■-.     •.:  Uijiryhtcs  (S}ihacelaric3s\  in  the  CHiticriacfx,  and 

in  tbe  InctyoiuxM^  thero  may  be  an  alternation  of  generations. 
Id  th'  CuiUri.ic^v  it  is,  in  fact,  highly  probable.  In  the  one 
mm:  '     two  generations  are  similar,  differing  only 

in  til  ■"'  nroductivo  oi~gans.     In  Cutlcria,  the  other 

fleni.  .  :ons  ore  dissimilar,  the  form  known  as  Cut- 

Itriix  \.-v\iv^  Uie  gauictophytc,  whereas  tho  sporophyto  appears  to  be 
a  form  nbuh  has  been  regarded  as  a  distinct  gouus,  under  the  namo 
of  A^loii^iiia.  in  somu  gLuera  of  Dictyotaccx  (Taoin'a,  Padina, 
ZHcti-optcns'^  there  is  a  further  indication  of  poljTnorphism,  in  lluit 
the  sjxjro  (whetht-r  tctras|X)re  or  oospore)  produces  on  germination 
A  spherical  or  cylindrical  prutonomatoid  body,  from  which  spring  the 
ahoou  of  the  characteristic  form. 

Since  the  Ufe-hibtory  of  tho  rhrcovhycem  ia  so  imperfectly  known, 
the  relations  of  tho  various  orders  cannot  be  accurately  d.ctcrminod. 
The  DiatomaiS-m  and  tho  Synqineticm  are  apparently  isolated  groups. 
The  families  of  the  Phecosporem  form  a  series  leading  from  the  simple 
i*og4nious  Ectocarpcx  through  tho  Cutlcriatcx  to  the  oogamous 
Fucacrse.  There  are  also  jwints  of  resemblance  in  tho  vegetative 
parts  between  some  of  the  Scytosiphonrrc  and  the  Zayninaricw. 

Sub-Clef^  If,  Rhodophycex. — This  sub-class  includes  the  single 
Older  /Tt>nVf:'jr. 

Ord<r  Fioridfst. — Multicellalar  plants;  body  flattened  or  fila- 
mentous ;  when  filamentous,  either  monosiphonou9  or  polyaiphou- 
ona,  with  or  without  a  cortex  ;  thalloid,  or  with  indications  of 
differentiation  into  stem  and  loaf.  Asexual  reproduction,  by  means 
of  unciliatcd  naked  spores,  which  are  usually  tetraspores  {wanting 
in  L^i  'J"<"^;,  pr-viuccd  in  unilocular  sporangia.  Sexual  reproduc- 
tion bj'  means  of  male  and  female  organs,  termed  anthoridia  and 
procarpia  ;  the  prccarpiam  is  generally  multicellular,  but  sometimes 
auicclfular  {BanQxaccm^  Kenuiliem\  is  always  closed,  and  generally 
ooQsists  of  two  parts,  the  earpogonium  or  sporogenous  portion  nnd 
the  trifhogipu  or  rcceptiTe  portion.  The  male  celle  are  nou-motilo 
and  have  a  cell-wall  \^[>crmatia) ;  there  is  no  differentiated  female 
cell  in  the  procarpium.  After  fertilization  the  carpogenous  cell  (or 
cells)  divides  to  form  the  mother-cells  of  sjiores,  and  each  mother- 
cell  gives  rise  to  a  sii^glo  naked  spore  {carposporc),  which  is  not 
cilxat«l  and  is  us.nlly  non-motile  ;  in  the  Bangiaccm  the  carpo- 
s|korefl  exhibit  anittt-oid  movements  for  a  time.  The  group  of  gporo- 
genoQB  cells  formed  from  the  fertilized  carpogenous  cell  (or  cells)  is 
termed  a  cystocarp  ;  in  manv  cases  these  cells  become  surrounded 
bv  an  investment  developed  from  the  adjacent  vegetative  tissue. 
rte  structure  of  the  cystocarp  is  very  simple  in  the  Bangiacctc, 
•onsisting  only  of  eight  spore  mother-cells.  The  principal  orders 
of  the  Fl'.TuUa  are  Bangiaccse,  Lcmantaccan,  KcmalieeCy  Ceramunccs, 
Vorallinfgr,  lihodcm^tac^m^  Crypl'mcmiacex,  RkodymeniaceeBy  IVraiv- 
jftliaaa,  SqtiamariiKcmt  SphicrococcacKsi!. 

With  regard  to  the  Ufc-hUtory  of  the  Floridese,  it  is  generally 
cooaidered  to  present  a  well-mnrked  alternation  of  generations,  the 
plant  being  the  gametophyte,  the  fructification  (cystocarp)  formed 
in  conaeqaence  of  fertilization  being  tho  sporophyte.  Further  poly- 
morphiam  ha»  been  detected  in  the  genera  Lemanca  and  Balracho- 
fpermum.  Here  the  carpospore  does  not  at  once  give  rise  to 
the  plant,  but  to  a  filamentous  or  flattened  body,  which  in  Batracho- 
fpcTTnum  reproduces  itself  by  spores,  and  from  which  the  parent 
form  Rprin^  as  Uteral  branches.  This  filamentous  form  appears 
to  be  identical  with  species  of  the  genus  Chantransia  ;  it  is  therefore 
knoim  as  the  CTutniransia-fona. 

Mutual  JJinifies  and  Phylogmy  of  Sub-Classes  of  jilgee. 
Comparison  of  the   four  sub-classes  shows  that,   whereas  the 
ChJorophye^a  and  the  Phaophycca  present  two  fairly  complete  series 
of  Mrallel  forms,  ranging  from  unicellular  nn  differentia  ted  to  multi- 
cellular more  or  lc«s  highly  differentiated  organisms,  the  Cyano- 


phycffv  Lonsist  only  of  comparatively  simple  forma  in  which  sexual 
reproduction  is  anknown,  and  tho  BJtodop/njccw  of  com])arntively 
rmnplex  forms  in  all  of  which  a  sexunl  process  obtnina.      It  has  been 
i  I'V  Cohn,  Berlhold        '      '     ^  that  there  is  a  close  i-c- 
■wfoii  iho  lowest   ;.  [Baugia)  and  tho  highei 

■1  i    1  'ytinopfiycav    (-^l .  Sirosiphonca'),    and    that 

j-o^ibly  tho  latter  may  havu  beuu  deitved  from  tho  Ibrmer.  On 
this  view  the  Cyanophyceto  and  the  Jihviiop/it/cea\  taken  together, 
constitultt  a  scries  wiiM:h  is  on  a  level  with  tlioso  of  tlio  Vhloro- 
phyMio  and  of  tliu  PhA»phycca.  On  comj^aring  these  three  series 
together,  it  will  be  observed  that  they  present  a  general  coirespond- 
cnce,  in  that  the  main  types  of  form  are  to  be  found  in  all.  Thus, 
the  ChroocorcacfOi  among  tho  CyanophyccXt  tho  ralmellacciv  among 
the  Chtoruuhyces!,  and  the  SyngenclicfG  among  tho  Phtxophyccai  are 
corrvsponding  groups ;  similarly,  the  Cou/crcoidav  among  the 
CAlorophynai  correspond  to  tho  Ecloairpc^o  and  othoi*  filament- 
ous PhxaphyccsCt  and  to  various  forms  of  PJwdophyccx,  such  -as 
Bangia,  Porphyra,  Gri^thsiu,  and  Callitkawnion;  and  Chai-a 
[C/tlorophyccic)  i-osemblcs,  at  least  in  its  \e;:,'etutive  structure,  such 
forms  38  CladosUphus  {Phwophyccsc)  and  Polysipbcnia  {lihcdopJiy- 
<xk),  Thero  are,  however,  forms  belonging  to  some  of  tho  sub- 
classes which  have  no  reprost-ntutives  in  olliors.  Thus  llic  orders 
Siphonex,  yolvccinae,  Jlydrodictyca^  belonging  to  tlio  ChlorO' 
phyccx,  are  unrepresented  in  tho  other  sub-ulasscs,  and  this  is  ti-uft 
also  of  the  Fucacem  and  tho  Laminaricx  among  the  Phwuphycac, 
The  Conjugate  Chlorophyccm  also  form  a  peculiar  group,  the  only 
coiTcsponding  forms  being  the  Piatomaww  {Pha:ophycci0),  which 
present  many  points  of  resemblance  to  the  Dcxmidicff^. 

"With  regard  lo  the  pliylogeny  of  tho  Alyte,  tho  possible  derivation 
of  the  Rkodophyccdc  from  the  Cyanopkycctc  has  already  been  pointed 
out.  Assuming  this,  there  are  throe  series  of  Algx  closely  allied  in 
their  origin,  in  ea<;h  of  which  evolution  has  proceeded  on  more  or 
less  divergent  lines,  thus  leading  to  the  development  of  a  number 
of  corres|)oiiding  forms  in  tho  three  series.  It  is  not  impossible 
that  the  Chlorophyccm  and  the  Phxophyceec  may  also  have  sprung 
from  the  Cyanophyccfe,  not,  like  tho  BlwdophyccBSf  from  the  higher 
fonns,  but  from  tho  lower.  But,  if  tho  Cyanophyccsc  bo  regarded, 
not  as  primitive,  but  as  degenerate,  forms — and  for  tlna  view  there 
are  good  grounds — then  the  simpler  Chloropnycem  are  probably  to 
be  regarded  as  the  forms  from  which  tho  others  have  been  derived. 

Zitern(u«o/i<Ij;w.— Special  paper«  referred  to  :— Colin,  Beitrdge lur  Physiologie 
der  Phyoochromaccen,  1867;  BertholU,  "Die  Bangiacecii,"  In  F mna  und  flora 
des  Gotfea  von  Neaptl,  1SS2 ;  Zopf,  Znr  XorpkologU  der  Spaltpflamen,  Leipsic, 
1882;  UanRyirg,  ftujsiologUche  vnd  Algologische  Stvditn,  Pragitt;,  1S87.  Of 
general  works  consult — Harvey,  PhycoJogia  Britannica;  Cooke,  British  Fresh, 
vxitcr  Alga,  London,  1«82 ;  fhuret  and  Bornot,  JVofa  Algologiqucs,  i.,  ii.,- 
18S2-aj,  and  Eiud*£.  Phyoologiques,  1878;  Falkenberg,  "  Algcn,  in  Schenk's 
ffandbuoK  der  Botanik,  ii.,  Breslau,  1881-S4;  Hauck,  "Die  Jlcoresalgen,"  in 
Rabenhorst's  Kryplogamen-Flora,  2d  ed.,  Loipsic,  18S5  ;  Goebel,  Outlines  <i} 
Claxsification  arM  Special  Morphologn,  Oxford,  ISSu.  Tlicsy  works  contain  refer- 
ences to  all  the  more  important  ieolated  i^apont  on  tlio  Algof. 

Class  II.  Fungi. — In  view  of  the  description  of  these 
plants  given  in  the  article  Fungus  (q.v.\  it  is  unnecessary 
to  d'jfine  them  here  further  than  as  Thallophytes  which 
are  devoid  of  chlorophyll. 

The  ilaHsificatioii  followed  here  differs  in  detail  from  that  given 
in  the  previous  article.     It  is  as  follows  : — 
Sub-Class  I.  Myxomycetes. 
,,      II.   Schizomycetes. 
,,    III.   Phycomycetea. 

a.  Zygomycetes.  ■         6.  Oomycetes. 

Order  1,    Chytridiacem.  Order  1.  Ancylistese. 

J,     2.   Mucorini.  ,,     2.  PeronosporesR 

„     3.  Entomophthoreie.  ,,     3.  Sapj-olcgniea. 

,,     4.    Ustilagincse. 
,,     IV.  ABcomycptea. 

Order  1.  Oymnoascem.        Order  2.  Pyrenomycetea. 
Order  3.  Discomycclcs. 
,,      V.  .^^idiomycetes. 

Onlr-r  1.    Urcdinese.  , 

,,    YI.  Basidiomycetes. 

Order  1.    Tremcllmi.  Order  2.  Bynunomycetcs. 

Order  3.  Oastcromycctcs. 
Tho  chief  points  of  difference  between  this  classification  and  that 
given  in  tho  article  Fungus,  besides  the  introduction  of  some  addi- 
tional orders,  are  tho  division  of  tho  Phycomycctcs  into  Zygomycetes 
and  Oomycetes^  the  removal  of  the  Usliligineee  from  the  I'redincw  to 
the  Phycomycctcs,  and  the  inclusion  of  the  ErysipJiex  and  Tubcracese 
in  the  PyrenomyccUa,  thu  order  being  considered  as  containing  all 
the  Ascomyastcs  which  have  well-developed,  but  more  or  less  com- 
pletely closed,  apothecia  (perithecia), — in  a  v/ord,  all  Ascomycetes 
which  are  neither  Gymnoctscess  nor  Discomycetcs.  The  division  of 
the  Phyeomyecles  into  Zygomycetes  and  Oomycetes  is  necessary  in 
order  to  distinguish  those  forms  which  arc  isogamous,  and  in  which 
the  sexual  process  is  one  of  conjugation  (see  Reproduction),  from 
those  which  are  oogamous,  and  in  which  the  sexual  process  is  ono 
of  fertilization,  the  former  constituting  the  group  Zygomycet^t,  the 
latter  the  trroup  Oomgcates.     The  change  in  position  of  the  UetU-^ 
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agiMM  is  made  in  accordance  with  the  views  of  recent  «Titers,  suoh 
as  De  Barr  and  BrefelJ,  the  UstilajiHca  being  regarded  as  sexually 
degenerate  ZygoimiaUs. 

A  brirf  deioription  of  the  newly  introduced  orders,  namelr,  the 
Chv  '  :  EiUomophth  "'       ;:..-i//is(<a!,  and  the  Ci/nino- 

^uoc  iren.      Tbi  i    arc   extremely  simple 

J\i  ^  in  some  for;         .  .'le  spherical  coll  and  in 

others  oi  a  smail  mycelium.  Ti.o  £>iUtmiipKtiu>rcx  have  a  well- 
developed  mycelium,  whi»a,  unlike  that  of  most  Phycomy<xtc3,is 
«ptai«.  The  AK^iUttm  are  merely  the  sim(>lest  forms  of  the 
Ooiaycetis.  The  Gymnoaaan  are  cliaracterizcl  by  the  simple  struc- 
ture of  their  fructilication,  the  asci  (or,  in  some  cases,  tha  single 
ascus)  not  being  j-urrotfnded  by  an  investment  of  sterile  tissue. 
This  group  inclu'les  tj-piril  forms,  such  as  Gymnoascui  and  £rem- 
axiie,  as  well  as  aberrant  lurms,  such  as  £masais,  Saaharomyas,  tic 
ilutua!  Affinities  and  Phylogeny  0/ Sub-Classes  of  Fungi. 

Tl     -"  ■       -  1  the  ,ScAia)7Ji!/or/«  are  so  peculiar  that  they 

canv  .:i  any  way  with   the  other  sub-classes  of 

/i/i.y        .  ..en,  with  tha  Zygomycetes,  there  can  bo  no 

dcnbt  tliat  t!:>;  ChjirUiiaeens  are  closely  connected  with  the  iliiecrini 
by  such  forms  as  Polyphagus  and  Zygxhylrium,  and  with  ^he 
Aticyliikx  among  the  Oomycetes.  On  the  other  hand,  they  <rc 
connected  v.itii  ths  L'stilaginem  (especially  PrUomyus)  by  ClaJo- 
chytr.uin.  The  Entomophthorew  seem  to  be  most  nearly  related  to 
the  Uucorini.  The  Ancytistew  are  closely  related  to  the  Prrono- 
tporex  (especially  Py'M:im),  and  these  again  to  the  Saprolejniex. 
Cominq  now  to  the  Ascomyvles,  there  is  an  obvious  similarity  be- 
tween tlie8implerC.vm'"'T*-va:and  the  J/ucorini.  Thusini'mnoscits 
the  sexual  organs  are  quite  similar,  and  the  sexual  process  is  one 
of  conjugitiun,  as  in  the  Mucorir.i ;  but  there  is  this  dilTercnce,  tliat 
the  product  of  the  sexual  process  in  Eremascus  is  an  ascas,  whcreao 
in  V       "  ■■  it  is  a  zygospore  (sec  Rei'P.oduction).      Those 

.,11.5  li.iikeyyrwu-ma,  have  differentiated  sexual  organs, 

ahc-J  /iilance  to  the  Oomycetes.     The  Crcdinex  amicar 

to  be  ciii,;!y  ...ji.iii'iel  with  the  AacomycUes  on  the  one  hand,  the 
ecidiam  bein^  hoinologoui  with  the  apothecinro,  ana  on  the  other 
band  with  the  'fremellini  among  the  Baaidiatnycttts,  through  the 
TrcmelloiJ  L'redineic  {LepI opuceinitm),  which  have  lost  their  lecidia, 
liossessing  only  aseiually- produced  spores  (teleutospore«).  The 
Uynenomyeetes  and  the  Gasleromycetes  appear  to  form  two  parallel 
sCTie«  •tartiui;  from  the  Trcmellini. 

In  attempting  to  e.tprcss  these  relations  in  terms  of  phylogeny, 
the  first  question  whicli  arim-s  is  as  to  whether  or  not  the  Chytri- 
diaet.is  are  to  be  taken  as  the  primitive  forms.  It  is  |>08sible  to 
regard  them,  not  as  primitive  forms,  but  as  degraded  .Vueorini, 
their  dcgmdalion  being  duo  to  their  aquatic  habit ;  but  there  are 
no  conclusive  grounds  for  this  a-wumption.  Then  there  is  the  ques- 
tion as  to  til")  origin  of  the  Aifomytxtes.  De  Bary  ijiclincs  to  the 
opinion  that  they  are  derived  from  the  Oomyeeles  (ea[)ecially  Perono- 
spora),  on  account  of  the  similarity  of  the  sexual  organs  of  such 
AKomyreIn  x«  Piyiosphxra  to  Ih.iic  "f  the  Ptronorpnrrr.  Kilt  how. 
«a  this  view,  i>  the  development  of  Atcomyeetes  with  similar  sexiul 
organs  to  be  accounted  for )  It  seonta  more  reasonable  to  trace  the 
Ateomy^'^j  liA'-k  1hr"uf-h  Ernnn^fus  to  lh<»  Mucoriui,  anil  to  a«- 
gup^,  "  ■'  '    '-rgans  arose  in   the 

:  ■ii'iei  the  phylogeny 
- ...  ^  ..,  ,->  ■  irks. 


As. 

of  tl. 


Ckyindiaetm 

I 


iZno^ 


I 


yfrtvii) 


^1 


(nodccAirfriun) 

I 


I 
EitimapKtkoTtm.    | 

(Tr*m«llubl  t'fWlMjr) 
TmullUI 


Affinities  of  Fungi  with  A.i)*. 

-     .  '    .1..     >■  ..../.»  ...... v.       I 


simpler  Chytridiaeea  closely  resemble  the  Proioeoeeaeex  in  their 
general  form,  as  also  in  the  production  of  ciliated  zoospores.  The 
Aseomyceics^  esi>eciaily  those  in  which  male  cells  (spermatia)  are 
formed,  and  prob.ibly  also  the  ^cidiomycetes,  resemble  the  Rhodo- 
phycea  in  many  imi>ortant  fcati:res.  In  both  groups  the  female 
organ  contains  no  distinctly  differentiated  female  cell  (oosphere) ; 
and  the  effect  of  fertilization  is  to  cause  the  f^inal'-  cr^u  to  grow 
into  a  sporogcnous  fructilication  (apothecium,  ■  '  h  con- 

stitutes tltu  asexual  generation  or  s-porcphyte  '   ^y- 

With  regard  to  the  derivation  of  the  Fu,. ■'■■J-'^,  it 

appears  that  there  are  at  least  two  distinct  origins.  The  l^clnzojfi}/' 
crtes  doubtless  aroso  from  the  Cinmphyefr  :  iiit,  s"  point.-l  out 
above,  the  Schizomycetes  cannot  ■  lise 

to  higher  forms  of  Fungi.     Tht  '  'te 

Algac  ;  and  probably  the  CAyfrid\ .-   .  --     .    ..'(?- 

eoceaeete ;  and  from  Uie  Chyiridiacess  the  higher  terms  were  developed 
as  indicated  in  the  above  sketch  of  the  phylogeny  of  tli.'  Fvnyi, 
the  evolution  of  the  Fungi  proceeding  along  mucli     '  lej 

as  that  of  the  Algx,  and  thus  giving  rise  to  forms  w .  :r 

representatives  in  the  W^i/ar,  and  terminating  in  the  J  ■■.«, 

which  are  altogether  and  peculiarly  Fungal.  The  origin  ul  tha 
Chytrldiiicem  from  the  Pntococeaaac  is  suggested  by  the  fact  that 
many  of  the  latter  are  "endophytic":  that  is,  they  inhabit  the 
tissues  of  higher  plants  ;  and  'the  C'hytridi'jcex  may  be  regarded  u 
ProUteoeca^ex  which  have  become  truly  parasitic,  and  have  conse- 
qucntlv  lost  their  chlorophylL 

AfUit'ional  Liuraturt  to  FvnffL — De  Bary  and  Woronin,  BcUragi  nr  Uor- 
jihotoyU  u»d  rhyirioioyie  der  Pihe,  4lh  and  5th  scricn,  18S1-S2 ;  Bnfcld,  t*«- 
tertycftmn^,  i«rta  v.-vii.,  1SS3-£S ;  De  Bary,  C&«i|)aniO'ri  ilor]Aolon  tknd 
Bioto^  o/tfu  fuii^i,  Oxfoi\],  \&bT. 

SuBSEDHKY  GBorp,  LicHEJTEs. — As  pointed  out  in  the 
article  FrsGUS,  a  Lichen  is  a  compound  organism  consist- 
ing of  a  Fundus  and  an  Al^a  living  symbiotically.  In 
that  article  only  those  Lichens  are  considered  in  which  the 
Fungus  belongiT  to  the  Ascomyettes ;  but  Licliens  are  now 
known  in  which  the  Funijus  belongs  to  the  Batidiomycete*. 

The  Lichens  may  bo  classified  as  follows  : — 
Ascolickenes  (Ascomycetous  Lichens). 

1.  VLieolichrnr^  fDiscomycetous  Lichens). 

2.  Pyr^  Tvrouoniycetous  Lichens). 
BasidiolieJiencs    1  lous  Lichens). 

1.  Hy,.  HynieiK'mycctous  Lichens). 

2.  Gasterutichenes  (Gasteromycotous  Lichens).  - 
tftonidiK.— Uauee,  "  On  Ga&tervUelicno,'  in  FhiL  Tranu,  vol  cUzvilL>JMT. 

SirB-Kl>GD0M  n.  BRYOPHYTA  (Mtiscintsi). 

The  Bri/opfiyta  may  be  characterized  as  phints  which  pre- 
sent a  definite  alternation  of  generations,  the  plant  being 
the  gametophyto  and  the  fructification  or  sporogonium 
the  Bi)orophyte.  The  sporophyte  is  not  independent,  but 
remains  pcrmanci'tiy  altached  to  the  gametophyte.  The 
shoot  of  the  ganjcto|.iiytc  is  sometimes  thalloid  ;  but  more 
frequently  it  is  diirereiiliatcd  into  stem  and  leaf.  The 
shoot  of  the  sjiorophyte  is  not  differentiated  info  stem  and 
leaf,  though  there  is  in  s^me  cases  an  indication  of  such 
differentiation  Tkie  gametophyto  commonly  rcprmluces 
its  like  by  incaiis  of  gemma; ;  the  female  organ  is  an  arcbe- 
gonium.  The  Jiryupliyt  •  are  divided  into  two  clas&os — 
the  Hepatic*  or  Livkrwokts  and  the  Mcsci  or  Mossn. 
(For  details  see  MD.sciSE.f.) 

J/n  1  '         1  and  Phy'iogrny  >' "  -    '•  ■- 

In  c-  the  v.iU. marked  '  In 

thes«  c;..  .    ,  ..   ..  i.j.3cnli»l  to  trace   I ^^th 

gonenlioni. 

n  n^r^l■l'^^h<f•^  'pliiif\.  —The  hich"T  t,iverwoH»  (fnlioM  Jvngtr- 
„  ;';■■■■■   '        -Med 

11,  the 

,,  .    ihaf 

1,1  nimttry.     'i  heconiin-ting  tonn  is  allurded 

),  .  alone  among  the  folioeo  Livcrworti  bu 

T 

roconium'.— The  main  differtncoi  txitwecn  the 

l.ivenv.il.  ,,».!   til. At   of  llir    M.i^vsii,-.    ihrKl 
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all  J  ID  whith  the  cl»tfr»  ire  ruiliiiifnUr)-.  SiAajnum  and  Anhi- 
<i'iM«  tmong  Moj5»s  rrsomble  tho  Livcruorts  in  Itijt  the  >iioro- 
gu!  ;  iiii  i*  c:  ■\  'v^  '.  in  the  tiljptra  uutil  near  niaturily. 

V  to  ninny  points  of  rvacMiblanoo  Ivtwecn  tliein, 
1  '.  •  sliow  thit  the  Mosii's  anJ  Lii invorts  form 

,,.     This  uiicht  p^-rhai^s   l>e  asaumed   if  tho 

j^^ ,  no  were  cunsiJertJ  ;  but  it  cannot  wlicn  the  spot©' 

1  '  >  into  Rcconnt  fl<  well.      Th- 


lu 


nt-^r"*  important  features 
are  as  follows, 
ill,  t'ji/mi/ra) 
-[■orv  (fertilizcil 
the  ajiiotl  Corsini€Xt  tho 


fvmale  c^-ii^  lorm  sjtorvgvnous  tissue. 

Uarvlwnti/ir  anil  th«  An'Jucenittx  the  cpibasiU  half  alone  gives 
,.  r  •'     ',  lobasal  half  formini;  nn  organ  of 

1  .  IS  the /riK' /<W      In  the  ./i<ii!7er- 

,.,  L-i  li^uf  is  ilovelopod  entirely  from 

the  epiluj*.!  hall  of  Ihc  uoajR-re,  wliieh  al.'^o  gives  rise  to  the  seta  or 
•talk  of  the  siiorvieoaiHiu  ;  but  tho  hyiwlasjil  half  is  aborted  and 

^•■,      -       -       "'v  ■  -■• ' :;tary  foot  ;  in  some  foliose  forms  a/fl/5< 

11  of  the  lusc  of  the  seta.     In  the  Mosses 

■ich  a  simple  siwrophyte  as  tliat  of  the 

rts ;  but  there  are  forms  which  present 

;  Vrence  as  that  which  in  the  Liverworts 

:.ex  and  the  AnthouTotex,  on  tho  one 

,  ,  iniuVa-,  on  tho  other.      Thus,  among 

>:  [niracaoir,  and  PItaxaam  have  a  true 

.'■..•.  I  ......IS  m  I'.-.'  /■' -yi-i'-r  then;  is  a  spurious  foot  at  the  base  of 

ti.c  ."".a,  as  in  some  JuHgcrminnUx.  Taking  all  the  foregoing 
facts  11110  account,  it  is  clear  that  tho  Riceiece  are  tho  most  primi- 
tive of  existing  Muxinear,  and  it  is  probably  from  them  that  the 
tnir  Mt-'<<'«   ai  well  aj"  the  other  Liverworts,  have  been  derived. 

" ■    '         y   may  he  suggested.      As  regards  the 

I  .  doubt  that  the  .l/arcArtii^iVa- are  to  bo 

ti  -.  sinifai  to  the  RUciea,  and  it  is  probable 

tlial,  a»  Lcitgvb  ^-oiuui  out,  the  frondose  ./unsri-rniaHiiica;  wore  de- 
Tire<5  from  the  Cirsinitx  through  the  RUltetc.  With  regai\i  to  the 
AtlkoanttM,  Leitgtb  seems  to  suggest  that  they  may  have  been 
derived  through  Xotolhylai  from  the  Jungermannierc  ;  but  in  opposi- 
tion to  this  must  be  set  the  dilfercnco  betweep  the  two  groups  as 
r.gards  the  morphology  of  the  foot.  Probably  the  Antlicccrole-m 
aroM  independently  from  the  Corsiniete.  The  Mosses  are  to  be 
traced  back  to  the  Anthoarotes,  on  account  of  the  general  similarity 
in  the  structuie  of  the  sporogonium.  The  genus  Anthoceros  shows 
its  s|>e>:ial  relation  to  the  Sphagnaax  in  tlie  development  of  tho 
*t..r,».:enous  cells  from  the  amphithecium,  whereas  the  genus  Koto- 
i'.]'l  •'  reseiublcs  the  other  Mosses  in  that  the  sporogeiious  cells  arc 
Jcvtioped  from  the  endotliecium.  Tho  following  scheme  will  serve 
'o  illustrate  these  remarks- 
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The  j'hylogcny  of  the  ilitscincx  can  be  traced  with  exceptional 
elcamoss  in  Doth  generations.  With  regard  to  the  gametophyte, 
it  must  be  remembered  (sec  Mrscist^j  that  at  its  first  develop- 
ment from  the  ajKirc  it  is  &  protoiicma,  which  is  cither  filamentous, 
as  usually  in  ilosses.  or  a  flattened  expansion,  as  generally  in  Liver- 
worts, the  shoot  which  bears  the  sexual  organs  Doing  a  secondary 
iioTclopmcnt  on  the  proloiiema.  Both  these  forms  of  iiiotonema 
Ic  ir  a  striking  resemblance  to  various  Confcrvoid  Chlorophycem^ 
ai:  1  there  can  be  little  doubt  that  it'  is  from  this  group  that  the 
M  ^:int&:  have  arisen.  This  view  is  sujiported  by  the  close  resem- 
Miii'?-'  of  the  simple  sporophyte  of  Riccia  among  the  Musrinctv 
t'j  tlta*  <  f  C'''"-/:.>7.f  among  the  Confcrvoid  Chhrophj/aac.  There 
i*,  h  -.^--'vcr,  thill  di.Tcrencc,  that  in  Riccia  the  cells  resulting  from 
the  divmon  of  the  oospore  aredificreutiated  into  an  external  sterile 
Uy*:r,  funning  the  wall  of  the  capsule,  and  an  internal  mass  of  sporo- 
genous  cells,  whereas  in  CoUxhale  all  the  cells  are  siiorogenous. 

ScB-KivGiwM  in.  Pteridophyta 

(VaSCCTIAB  CKyPTOGAMs). 

In  these  plants  the  gametophyte  is  a  filamentous  or 
tuberous,  or  more  commonly  a  membranous,  flattened  pro- 
Oi'tllium,  tihibiting  no  tlifferentiation  into  stem  and  leaf. 
^!.j  sexual  organs  are  antheridia  and  archegonia,  a^  in  the 
Jliu^rux.  The  Bporophyte  becomes  e|iiite  independent  of 
the  gemetophyte,  constituting  the  plant.     The  shoot  is 


always  differentiated  into  stem  and  loaf,  and  the  tissue."  are 
hit;hly  dillVrcntiated. 

The  sub-kingdom  is  divided  into  three  classes,— FiLICl-SJ, 
Eqi'iscti.s'.c,  Lvroi'oniN.K. 

Each  of  these  classes  includes  two  scries  of  forms, — the  homospor- 
oui,  in  which  all  the  spores  are  alike,  and  the  hclrrospotoui,  in  which 
tho  s]«ies  arv  of  two  kinds,  namely,  largo  spores  {macrosjm-cs)  and 
small  spores  (niicroiTiOro-;.  Un  germination  the  spore  of  the  hoiiio- 
sjiorous  forms  gives  rise  to  a  well-developed  prothalliuni,  which  bo- 
comes  quite  free  from  the  spore,  and  usually  bears  both  antheridia 
(male)  and  archegonia  (female).  Tho  spores  of  tho  heterosporous 
forms  give  rise  on  germination  to  comparatively  inconspicuous  pro- 
thallia,  wliiih  remain  eoiiiKcted  with  tho  spores,  and  bear  either 
exclusively  male  or  exclusively  female  orgnns.  Thus,  in  the  hetcro- 
sporous  forms  the  gametophyte  is  represented  by  a  male  and  a  lemalo 
organism,  the  former  being  ni'.icli  the  smaller.  The  male  prothal- 
lium  is  always  developed  from  a  microspore,  tho  female  protliallium 
from  a  macrospore  (sec  Rei'Koihiction). 

Cl.^ss  1.  FiLiciN.K.— The  Filici.sx  arc  characterized  by  having 
relatively  large  and  few  leaves.  The  sporc-bcaring  or  fertile  leaves 
{sporoph'ylls)  are  gcneiiilly  similar  to  tho  foliage  leaves,  and  are  not 
aggregated  on  special  shoots,  so  as  to  form  llowors.  The  embryo 
sporophyte  has  no  suspciisor ;  but  it  has  generally  (except  in  Sal- 
vinia)  a  primary  root. 

Series  A.  HomosporouB  Fiiicinsc.— This  series  consists  of  the 
sub-class  Filiccs,  which  includes  the  Ferns.  It  seems  to  bo  certain 
that  all  existing  Ferns  are  homosporous,  and  apparently  all  the 
known  fossil  forms  are  homosporous  also,  though  it  is  not  imiiossible 
that  there  may  have  been  hclcrosporous  Filiccs.  The  orders  of 
existing  Ferns  are  arranged  in  two  categories,  according  to  the  mode 
of  development  of  the  sporangia. 

Leptosporangiali  Filices :  the  sporangium  is  developed  from  a 
siuglo  epidermal  cell ; — 

Order  1.  Bymenopliyllaceie.  Order  4.  Gkichcuiccas. 

„     2.  Cyatheciceie.  ,,     5.  Sdu:Maccie. 

,,     3.  Pohjpodiaccse.  „     6.   Osmundaceee. 

Eusporangialc  Filicca:  the  sporangium  is  developed  from  a  group 
of  epidermal  cells : — 

Order  1.   Ophioglossaccm.  Order  2.  Marattiaccm. 

Scries  B.  Heterosporoua  Filicinae.  —  As  far  as  is  known  at 
present,  this  scries  contains  the  sub-class  Hydroptcriiiex  or  Rhizo- 
carpal.  lu  addition  to  the  various  peculiarities  connected  with  their 
hetorospory,  its  members  are  characterized  by  the  dovolopinent  of 
an  investment  round  the  clusters  of  sporangia  {sori),  tho  whole 
forming  a  sporocarp.     They  are  all  Lcptosporangiate. 

The  Ili/droplcridac  arc  arranged  in  two  orders,  according  to  tho 
structure  of  the  sporocarp. 

Order].  Salviniacca; :  wall  of  sporocarp  formed  as  a  su^ierfieial 
outgrowth  of  the  sporopliyll ;  each  sporocarp  contains  a  singie  sorus 
either  of  macrosporangia  or  of  niicrosporangia  {Salvinia,  AzoUa). 

Order  2.  Marsilcacees :  the  wall  of  tho  sporocarp  is  formed  by  a 
portion  of  the  sporophyll  ;  each  sporocarp  contains  several  sori ;  ' 
and  each  sorus  includes  both  macrosporangia  and  niicrosporangia 
{Marifilca,  PiluUtria). 

It  is  possible  that  Isoctes  represents  the  heterosporous  euspor- 
angiate  Filices  (see  infra). 

Ci..\s3  2.  Equisetin.e. — These  plants  are  characterized  by  their 
rudimentary  foliage  leaves  arranged  in  whorls  at  the  nodes,  and 
by  their  highly  modified  sporo))liylIs,  which  are  aggregated  together 
at  the  ends  of  shoots,  so  as  to  form  cone-like  flowers.  The  embryo 
sporophyte  has  no  suspcnsor,  but  a  primary  root. 

Series  A.  Homosporous  Equisetinse.  —  All  the  existing  forms 
belong  to  this  series  and  constitute  the  order  E'juisctacan  ;  they  all 
belong  to  the  genus  Equiseium.  The  gametophyte  is  a  green  llattened 
protliallium,  like  that  most  commonly  found  in  tho  Filices  ;  but  it 
is  much  branched,  and  generally  dicerious. 

Scries  B.  Heterosporous  Equisetime.— There  are  no  existing 
heterosporous  EriuisciiniB  ;  it  is  probable  that  some  fossil  plants, 
such  as  Annularia  and  Asterop/tyllitcs,  represent  the  extinct  hetero- 
sporous forms. 

CLAS.S  3.  LYCoroDiN.E. — The  Lycopodinec  &xe  generally  charac 
terized  by  their  small  and  numerous  foliage  leaves,  which  are  not 
arranged  in  whorls,  though  they  are  almost  entirely  wanting  in 
PsiUUim.  The  sporophylls  are  not  highly  modified,  but  they  are 
frequently  aggregated  at  the  ends  of  shoots,  so  as  to  form  cone-like 
flowers.  So  far  as  the  embryology  of  this  class  is  known  at  present, 
the  embryo  sfif>rop]iytc  has  a  suspcnsor,  but  no  primary  root. 
Scries  A.  Homosporous  Lycopodinw. 

Order  1.  Lycopodiaccm  i  tho  sporangia  are  borne  on  sporophylls 
(Lycopodium,  Phylloylosswin). 

Order  2.  Psiloiacex  :  tiie  sporangia  arc  borne  on  the  stem  {Psilo- 
tura,  Tmcsipteris). 
Scries  B.  Heterosporous  Lycopodina. 
Order  1.  Selaginellaccm  {Sckijinella). 

The  existing  heterosporous  Lycnpodinm  are  usually  considered  to 
consist  of  a  family,  termed  the  LigukUse,  which  includes  tho  two 
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penera 


aii'i  ia 

it  hi- 

any  Jt 


Stlapimtla  and  /wto.     This  arrangement  is  not  accepted 

-  •■         -     ■   •'    •  SctagiruIIn  and  IttxUs  have  nothing  in 

,  and  the  fact  that  they  are  both  hcicro- 

...13.    It  ■>  :n  fact  a  question  whether  or  not 

.; .;,  ;-  .    1  in  :  ■  m-  at  all ;  for  it  haji  ff.-w 

,,,.  ;    ,..  ^^  t;  ;  jiir  r;!.'  1 J  has  DO  sasj»en.«or,  but 

I  itrii..!.  V  r-  jt.    T!ii:i  bti..-.    .       -     ,  it  i.s  impossible  to  frame 
;!i:itiijn  of  t!ie  ^roup  Ly-  /KKUrai  which  would  apP^'  '"^  '"^^^ 
ni'»  r\  :f  f-    "    b"  !T?!uiii'i  in  it.     In  raany  features  Isocl<3 
•:U\ly  the  Bydropieridex.     It  may 
is  a  representative  of  the  lielcro- 

,.,, The  only  member  of  the  ij.v- 

which  JsoeM  at  all  resembles  is  PhyllogloKum. 

ifutiial  AffirMia  and  Fhylojcni;  of  rUridophyta. 

Beyond  the  chamcteristics  which  they  pos-wss  in  common,  and 
which  have  caused  them  to  bo  coUwted  into  one  class,  there  are  uo 
special  points  of  contact  between  fh'!  three  sub-ila.«ses  of  the  rtcri- 
doi'f";'.t.  The  classes  have  each  its  own  well-marked  habit ;  and 
it  tlietefore  appears  probable  that  they  are  to  be  regarded  as  eiiuiva- 
lent  branches  of  the  I'UridophiiUi,  f  printing  from  a  conin.on  orijjin, 
in  each  of  which  adilTcrentiatian  of  honiosporousaml  hetero.^porous 
forms  has  taken  place.  The  relation  of  the  homosporous  to  the 
heterosporous  forms  in  each  cla.^  is  a  point  of  interest  There  is 
little  or  nothing  to  bo  said  on  this  subject  a.i  regards  the  Eqiiisriiiue. 
But  ill  the  Filicinm  it  appears  probable  that  the  simpler  hetero- 
sporous  forms  have  sprang  from  the  simpler  homosporous  forms, 
that  is,  tlio  Salviniafi.%  from  the  Ifymcni^phyllacca;  and  in  the 
Lyaipidlnx  that  Sela'jiiulta  has  sprung  from  Lyoipodium.  As- 
suming thit  Isix'.'i  belongs  to  the  Lycopodinit,  its  nearct  ally  would 
appear  to  be  Phylloglos-iitm  ;  but  this  [wint  must  rtimain  undecided 
until  llie  whole  life-history,  e=pecL-illy  the  embryogcny,  of  Phyllo- 
gloaum  is  known,  and  its  true  systematic  [wsition  thereby  lised. 

Variou's  atf"Ti>p's  hire  been  made  to  trace  back  the  sporo|ihyte  of 
the  P^Ti-'.:!,  '  of  the  Jlusdntx,  the  ]<oiiits  of  contact 

being  the  //  .^  on  the  one  hand  and  An*.hof.'i-os  on  the 

other  ;  but  i'..  ,  u  cannot  be  consi  leieil  to  have  been  suc- 

cessful. The  diifercnces  between  the  known  forms  of  sporophyto 
in  the  two  classes  are  too  grp»t  to  bn  eTjiLiinetl  away  on  any  hvpo- 
thesiH.     The  ca5e  is diifor  •  '  '         '  nctophvlo;  there 

are,  in  tact,  many  p.iint.i  e  prothallium  of 

the /'/-ci././idyiiand  thi.  „  ,    .  "i'*.     As  (ioebel 

aud  llowcr  have  pointed  out,  tuo  proihallimu  of  some  species  of 
Tric>i"i:mn'.t  in  a  branched  lilamustous  structuro,  clo.wly  resembling 
y  '   ;:i  most  ferns,  as  also   in  Efjuwtum  atid 

,  .iuin  is  at  lirst  filamentous.      The  fila- 
r,  ^  s  rise  to  one  or  more  flattened  expansions, 

on  wluib  iliescxu.iluigiiis,  orat  loaH  thearchegonia,  are  develoiwd 
{archrijoniupkora).  IMius  there  are  indications  in  the  gameto- 
phyte  of  many  PUridophijln  of  that  distinction  of  protonema  and 
icxml  shoot  wliich  is  so  characteristic  of  the  gunutophyte  of  (ho 
Miuinrx.  Rut  this  remarkable  corrcsjiondeuco  in  the  ganieto- 
pliyio  docs  not  warrant  the  conclusion  that  the  Ptcrlilophyjla  have 
spfiinc  frofH  the  iluxiiUHS.  It  rather  indicates  that  they  are 
r*  ■■  '  -.'^  a  common  origin  in  the  (.'onfervoid  Chlorophyc^jn, 
■  from  the  Drat  in  the  relation  of  ttic  spornphyte  to  the 
.  so  that,  whereas  in  the  Muxintm  the  spornphylo 
niiiains  .ittachc'l  to  the  gametophyte  throughout  its  whole  exist- 
ence, in  the  Pteridophyta  Itie  siM>rophyto  develops  ns  an  indei>cnd- 
ent  organism.  There  can  bo  little  iloubt  that  in  the  iirimitivo 
A" /.');' ./fa  the  two  generations  resembled  each  other,  anu  that,  as 
ev-i!  ■:  ;  T'--).~>M-  ]..  I.  tiicv  Kr-r.TTif'  moro  and  morr  widely  dissimilar, 
t'  .-.-to  gaining,  in  ImjiIi  tnoipho- 

:i.     An   iiidic/ition  of  this  is 

c  of  the  sj^^jfophyto  of /*Ay//o- 

■-to  of /.yc*i;w<^ii(m  crr/iKwnt  as  described  by 

1  -  ;>hvt4)  of   Lycop'i'tium  Phlegmaria  to   lis 

it  will  probably  lie  found,  when  material 

ig  it,  that  the  sporophyte  an<l  the  game- 

•  ■!  ■  >'  r      iimlar. 

I'iie  piiyl«ig.'ny  of  the  ,'  as  suggested  in  the  foregoing 

nniarks.  is  indicated  in  '  ■  table;  — 


II.*l't"in"ninclal« 
i^mnrtiium  |]oniii«[>»Ttiu« 


/.yvepoiffajv 
(Uomo«porou«) 
(rtyHopbxnia)       (lino^laB) 


Il»tfro- 


Ena 


fi.U 


IJoniu*(V)nFQt 

L , 


I  (ll«t*ro«parD»>  I 


mr  'or}*h''  .'i'  >■■  ;.;":-:  rvj-  yr  -  :,  ■..■11,  L-ij»iic,  1875-81;  GwIh;1,  Ah  :  '-f 
u'm  Jn-  '      \V(?T,  "Oc  SO!,  ■•     ' 

A\a.\'  naHeSt"  in  A- 

vol.  ;.  —,--•    /V-;-!- 

Troh'..   1-1 1  A  ■  •-. 

J-i  JariikH    !  .Ml y,  i,, 

ISsS;  Kny.  •  .  .  Akad.t 

XKxvii.,    1&7^..      . -.    K  ■    ■ ."-,  "V.    -u.-.-ci,  •■■^i  i....'  ■■   .     l^■L  .t.iiivM  and 

.•fKffi'al  Mor^Jioiogg,  fxf-nl,  io67 ;  Saiicbeck,  "Die  Oefiwakryptofiwneo,"  tn 
Schenk'S  JiandbucS  der  DoUinik^  L,  1S79. 

SuB-KlXODOM  Vs.  PHANEROGAMIA- 

These  plants  are  commonly  known  as  "flowering  plants"; 
but  they  are  more  correctly  designated  "seed-bearing 
plants,*'  or  .'i^j^nnaphr/ia,  for  tbe  prcnluction  of  a  seed  is 
the  one  fi.ature  which  distinguishes  the  members  of  this 
sub-kingdom  from  those  of  the  other  sub-kingdoms. 

There  is  a  definite  alternation  of  generations  in  the  life- 
history  of  these  plants,  but  it  is  obscured  by  the  extreme 
reduction  which  the  gametophyte  has  undergone  (see 
RErKODUCTioN).  Tho  sporophyte  Is  the  plant;  a 'sus- 
pensor  is  formed  in  ita  embryogeny  ;  and  it  is  hetero- 
sporous.  The  sporophylls  are  airgregated  on  special  slioots, 
frequently  with  other  floral  leaves  (brccteolea,  perianth 
leaves),  to  form  flowers.  The  two  kinds  of  sporangia  art 
in  all  cases  borne  on  distinct  sporophylls.  In  the  micro- 
sporangium  there  are  numerous  fertile  sporogenous  cells, 
each  of  which  produces  four  microspores ;  in  tho  macro- 
sporangiura  there  are  generally  but  few  sporogenous  cell?, 
of  which  only  one  is  usually  fertile,  and  this  one  produce* 
a  single  macrospore  without  division.  The  microspores 
are  set  free  from  tho  sporangiiun  producing  them,  whercua 
the  macrospore  is  not.  It  is  this  last  peculiarity  which 
determines  the  formation  of  the  seed. 

In  the  above  accoiuit  of  tho  asi-xual  rpproductivo  organs  of  tho 
Phnnerogaviia,  the  icrma  empiuvi.I  arc  those  which  are  applied  in 
ll»o  ca-so  of  the  liet«rosiHjrau-s  rf<:ru{*yhyta  ;  th"  Aj%*aiit.i^'«)  gained 
liy  tho  use  of  thc.«e  terms  is  l1\:it  thu  true  homologies  of  the  repro- 
dticlivo  organs  m  t!»e  two  snh  kinplomsaru  ki'pt  in  view.  The  rela- 
tion K'tween  thcso  terms  aii'I  those  moro  commonly  in  use  is  as 
follows: — stamen  ==Icuf '  ■  •    "  ■  ■   ■     ■<;i  orophyll) ; 

cnr|>i;l  =  leaf  Waring  m.t  :  jolltn-jyic 

=  niicrosponin^ium  ;  aii  »,  ovulo  (nu- 

•:ollu9)  =  macrosporangiuiu  ;  i'wllLii-f.';.uo  =  ii.iiiro.sporc  ;  embn-o  sac 
=  macr")st>ore,  Stamoiis  ant  caij-tls  are  commonly  borne  hy  the 
same  iii.livulual  ami  in  the  same  Uower  ;  but  in  many  caws  they 
arc  uontii!<:<J  to  ilistinct  iiuliviilvals  {dioecious)  or  to  distinct  flowers 
{dHituni.i)  on  tho  same  in<l]vidual. 

liwi'TiuiLh  a.H  the*.'  plants  are  hctoro«i>orous,  thowxua]  concrRtion 
is  rc|>r»;:tMitcfJ  hy  m;ile  ami  female  ganio:opliytc».  Tho  miii-  fjnmelo- 
jiltvlt'.  fnniicU  \ty  the  germination  of  th«  mi(ros|>onj  (potlcn  (;ra)n\ 
con.-if>t^  of  two  oi  sometimes  thn-e  or  fonr  itIIs,  one  of  «hiih 
tf..*ome3  the  male  orjjan  (pollen  talte  =  anthcri'lium  of  olh/r  (^ub- 
kint'iiomsi,  uUilo  llio  rest  have  iii>thtn;{  to  Jo  with  ropnxlurtion, 
hut  con<<titute  tlie  ruOimentary  vrgt-tative  (wrtion  of  tlio  pn>tlial- 
Uum.  'I'ho  female  comctophyte,  commonly  known  as  the  endo- 
sperm (sfemalu  prntnaDtum),  is  formed  in  tho  interior  of  the  macro- 
simr*  «r  emhryo  juir,  and  usually  ilo*'*  not  rom*»  at  n]\  int-^  relation 
with  tho  exterior.  Krnni  certain  r«  I! 
fomalo  on.rim  are  fornicnl,  which  . 

Phancro(;'itn»  rK>scly  rewmhic,  th^-  a.  ^  -l  i  :.  .  .  ^  '  . 
each  of  these  fomalo  organs  {kih^cssos,  aa  ita  csMntial  coDatitaent, 
the  female  po]\  '.v.«t.hopF»,  nviin*'. 

Ti..  "  •  ■    ■  ■  u 

the 

thi-   i  .  _    ...      ^  .  ,        _  ■'  ■ 

co'inw  ol'  their  growth,  to  como  mto  cluiw  rrialiun  with  tiio  female 
crIU  whirh  llt«  ornl***  mntain.  In  many  raava  the  Lranifcrence  of 
th..  J..    •  ■       -         '•        •  ■'  ••        V    ■    -    -M  V   tM. 

is  til' 

Irnii-    '  ,  1         ■  .         -.   I 

hy   nionns  ol    imterU ;   Ihn   plniiti*   in   which    tins   u   tho  cam  ara 

trrnird  mfomapkita^tM,  and  are  rhamclerired  bv  their  conspienoae 

'      ',    r' .  'V    '    1-^    :i-     '  '-rr!. .|*-d   and 

■  nd  «  hicll 
•      ^^^^  of 

It    IN    the   i-1 

I  which  hn 

in-  M-wmng  plani.-<.      - *.   i--'* .■    '••'^ 

meA'  ]i]«hca!']e, 

li  -/itmi-t  nro  divided   into  two  claMW, — tbo 

fJvMNospKRM.*  and  the  A.xoic»rErtM.«. 
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.h£^    .nil   «^>cu  v^"ont,  lUey  do  not  fonu  «n  ov.ry ; 

U^-     t Uo  ov,..U.  aJo  ..akcJ.     There  U  no  3«;!?""^.~'2 

,,    ,-Iv  do  ,-  ilon-jmin  comes  into  Jirect  contact  with  Ibo 

'!  :   .  •  Thc'«hl  of  the  fonmlo  ,,rothallium  is  formed  m 

r     ^Jv^saoboforo  fertiU..tion.     The  femao  organ  » 

safullvdevolopedarchogon.um.     The  embrjo 

,  ,1  from  a  l^ortion  only  of  the  fcrtih.ed  female 

/;].,/;.  >;•  frequently-several 

eel  or  "-l-^^«  <"'7  v«J   -r  '  '  ore  U>ct!/^mbryon,). 

emhryos  are  develoiwa  tr.  j.u  u    j 

The  liowors  are  dioecious  cr  >1l -ir   •■■h. 

I'  .1     The  onlor  iiicluvlos  mno 

»»"  Jimfi,  J/ncrowmiVi,  Enccphal- 

P'""--.  •      ,.     .,,1    ;u-l    l-':-TO-vw.     The  genus  t'yMJ  13 

and  cirt^-ls  in  the  eih.r  p-^T". 


.yaw,  aa  nta«   «v...    

sro  highly  tnoJiliea  sporoi.hyllS 
'    mini;  cono-liko  flowers. 

.  liv  tho  much-bmnclie'l  stem 
ranched  leaves.    Tho  stanunal 

This  order  includes  tho  Pines, 
4c.,  arranged  in  tho  following 


which  are  borne  on  sp 
OM"  !.  Coinfrrr-.   > 

fl,„  ily  eot.e.|iKe. 

fir,  i    ns,    Cypresses 

'""'i^ri^TA.   Pinoide»  :  tho  carpellary  flowers  are  cones  :- 
^t:^^.  Im..^.^  Fan,.  3.  Cupr^^^ 

Cyr^rTci^cl^c^x  :  habit  v..rious:  the  flowers  aro  not  cones  and 
Orrf<r,f.  (,ori<.«*  ^^^^^  j^^  j,,„„  genera  £i-A<.(ra 

^"  -rit^T  In  Cn.«<m  and  irW.n(.M.«  the  female 

iV;,  .mU  reduced  to  a  single  cell,  the  oosphere. 


Uutual  AfinilUi  a,xd  Phjlogcnj  of  Gymnospcrmx 
r„d  Te  ciu  a"«  a™  more  clorely  allied,  so  much  so  m  fact  that 

S-r^^^c^^ws^^^^^-- 

fh,   ch  ra:t;;i:?'c   rhanerogamirfeaturcs;   but   •"  cor  an,   cas^s 

'?  a  mas,  of  8,i,rogenous  cells,  as  in  tho  .sporang-a  of 

!L   ;  ■.,  though  inly  one  of  these  cells  ,s  fertile,  and  ,t 

nr^u  .,  a  .  ■r-le  niacrospore  Without  division.     In  fact,  there  .3  a 
S^k"    c^rora  rerombUrce  in  tho  development  of  tho  macrospor- 

fomed  arch  "onia  are  not  fertilized,  the  prothalhum  rosumes  rts 
gZth  ."d  LrsU  the  ,nacros,»re,  coming  to  t he  sur  ace  of  th 
oTul.  and  tomine  ereen  in  consequence  of  exposure  to  l.gl.t.      I  ak 
oTui    ana  ,  b  u  ^^  ^^^.^        i^^  ^^^^^^  ^^^  ^,^^  pecuhantics  ,n 

their  sporangia,  it  appears  that  the  Cs,cadaax 
I  ,  .nriato  Fitica  their  nearest  allies  among  the 

Pur,.i,muU,  lliis  .uggestion  presupposes  the  existence  of  hctero- 
^ZJv  £::.roranjiata'^.Uho.:^  all  the  kno,vn  forms  are  homo- 
L,onK  Bit  thi.  difficulty  will  b»  met  if,  as  suggested  above 
,  ,urr„  out  that  Iso^U.  really  belongs  to  the  E-jPO^^S'**^/''  "• 
Til.-  •■.  :i./.r«:  resemble  more  nearly  the  Lycopodtr,«!  st  eh  as  i/«>- 
W„  „.  ind  4V,'.,.-.W;«,  in  their  general  habit  and  in  the  cone-like 
C,  of  ttftir  flowers.  However,  the  position  of  the  pollcn-sacs 
on  the  under  .urface  of  th.  pelUte  sporoi.hy  -s  »  f-'f »"  ^^  ^'' 
com.,  ns  them  with  tho  Eguu^ina: ;  but,  on  tho  other  h<'"<I.  "?e 
licuUr  ont?rowth  on  the  npi«r  surface  of  the  macrosporophyll  in 
/raiKar,-,;  which  in  the  MMnia:  becomes  the  large  ovuhferous 
oale  is  ai.ntli<r  ^mnt  of  resemblance  to  ScIagtnrUa  aD(\  IsctUs. 
la  Ti'-w  of  ll..  «  r-^iembinnces  to  the  Lycopodina  and  tlie  Equi»ct\nx, 


i,  i.  h.rUlv  pobsiblo  to  trace  back  the  Con^fnx  to  eithc,  of  theso 

crcu  «     it  ismoro  probable  that  they  sprang  from  forms  of /-(mo 

^"  i  i,„„rn,cdi«t..  in  cl.nmeler  between  the  i,w<>;,«i..ia^  and  the 

Themutuul  relations  and  thn-l'yloseuy  of  the  three 

.,.,Wnc«B  cannot  .It  present  be  determined  with  any  do- 
'  iMlity.     The  ..no  ,H.int  which  alVords  any  clue  is  the 

that  of  any  other  Gyninosperm,  resembles  tliat  of  an  Angmspe  m, 
especWly  m  tho  fact  that  the  sinminal  flower  contains  a  ludi- 

Class  II.  Akgiosperm.e.— Tho  carpel  or  carpels  forni 
an  ovary,  in  which  the  ovules  aro  enclosed.  A  portion  of 
tho  c«r,Kl  forms  a  stigma,  which  receives  tho  l">ll«";S™>"f  • 
Tho  pollen-grains  germinate  on  the  stigma,  and  therefore 
do  not  come  into  direct  relation  with  tho  ovules.  A  l>art 
onlv  of  tho  female  prothallium   (immari,  endosperm)   is 

1  formed  before  fortilizatioi;  the  remainder  (sn-ondanj  cndo- 
spen,,)  after  fertilization.     The  female  orga,,  is  a  reduced 

'  arehcgoninm,  consisting  merely  of  the  female  cc  (oo.sphere). 
The  cT-neral  occurrence  of  both  macrosporophylU  and  micro- 
sporophylls  in  the  samo  flower  is  a  characteristic  feature 
of  thU  group,  as  is  also  the  whorled  arrangement  of  the 

floral  leaves. 

The  ^n-r.(.«wn»ffi  are  divided  into  two  sub-classes, -the  Mono. 

^ibdi    he  first  leaves  are  alternate,  in  the  latter  opposite        n 

'Cotyledon"  but  th.y  aro  :fot  sufl-.ciently  constant  to  b.  of  much 
'*Tr1lVnoco\yledons  may  bo  conveniently  arranged  in  the 
following  series :-  ^^  dioecious;   perianth 

^Tl  „;  "JudiSaVy      T Ins  series  includes  the  Spadicijlors, 
rXr"<^s°  pllms    VaS)  ami  the  Oluvufior^.  (Grasses,  Sedges). 
^   Serii'    Sfoito:   isually   raonoclinous ;   perianth  presen 
an  1  us"  fiy,4ll  developed  and  coloured.     This  sone.  mcludes  the 

"^■'S  K&Jl^^a™  Usually  classified  as  follows  :- 

S^^iSl   MovoMamydcx :  usually  dicUnous  or  di«ciou3 ;  pci  lanth 

"'scrLrs^pfeda;.:  usu.ally  monoclluous;  perianth  usually  con- 
sists  of  calyx  and  coloured  corolla,  the  pe  als  being  free. 

Series  3^^  Ga,nopctalx:   usually  monocliuous  ;   I'?"^"''?  "^f  ? 
consUts  of  calyx  and  coloured  corolla,  tho  petals  being  cohe.ent. 


Phyhgmy  "f  "»«  Angicspcrmss. 
There  can  bo  no  doubt  that  tho  Angiospcrmm  have  been  derived 

leading  on  to  higher  forms.   -Th^i^JXJ    "nd  if  it  be  assumed 
semblc  the  Monocotyledons  are  the  Cyc«rf«««    ^'«'^'^"  ^^  j, 

to  the  series  Kvdiflorss.  ouUIum  of  CtmaiM"'"'  "'"' 

L»lp.lc  (in  course  ofPuM'f  """">■  jj>i„,i   riuori,  d.  ylb.tammu»5«!A"  Manlch 

:rre•r,"^,f..^o■i:;'il;.^°.'viHr.'t« 
aa  well  «•  In  tli«  above. 


13:^ 


V  E  G  — V  E  L 


VEGETABLE  MARRCW.  See  Gourd  and  Horti- 
ctrLTURE,  vol.  xii.  p.  2S3. 

VEGETirS,-  FLA-vnus  Rexatps,  tLe  compiler  of  a 
treatise  on  the  art  of  war,  dedicated  to  Valentii;iaii  II. 
(375-392).  Nothing  is  known  of  his  life  save  that  in 
MSS.  he  is  called  tir  illustris  and  also  comes.  His  sources, 
according  to  his  -jwn  statement,  were  Cato,  Cornelius  Cel- 
sus,  Frontinus,  ratenms,  and  the  imperial  constitutions  of 
Augustus,  Trajan,  and  Hadrian.  The  book,  which  is  a 
poor  compilation,  has  to  be  used  with  great  caution.  The 
tirst  edition  appeared  at  Utrecht  in  1473;  the  latest  is 
that  of  Lang  (Leipsic,  18G9).  The  book  has  been  often 
translated ;  an  English  version  through  the  French  was 
published  by  Caxton  in  1489. 

%"EGLIA  (Slavonic,  Krk),  an  island  in  the  Gulf  of 
Quarnero,  Adriatic  Sea,  belonging  to  the  Austrian  district 
of  Istria,  is  separated  from  the  mainland  by  the  narrow 
channel  of  Morlacca  or  Maltempo  and  from  the  island  of 
Cherso  on  the  south-west  by  that  of  Mezzo.  It  is  24 
miles  long  and  about  14  miles  across  at  its  widest  part. 
The  surface  is  mostly  rugged  and  mountainous ;  but  the 
central,  southern,  and  western  districts  are  fertile,  produc- 
ing wine,  grain,  oil,  timber,  and  various  kinds  of  fruit, 
besides  pasturage  for  numerous  live-stock.  Silk,  marble, 
and  salt  are  also  produced  ;  and  fishing  is  carried  on  along 
the  coast.  In  1880  the  island  contained  18,089  inhabit- 
ants ;  the  capital  is  Veglia,  a  town  on  the  oouth-west 
side,  with  1580  inhabitants  and  a  good  harbour. 

VEHMIC  COURTS.     See  Fehmic  Courts. 

VEIL     See  Etrtria,  vol.  viii.  p.  634. 

VELAZQUEZ,  Diego  de  Silva  (1599-1660),  the  head 
of  the  Spanish  school  of  painting  and  one  of  the  mightiest 
painters  the  world  has  known,  was  bom  in  Seville  early  in 
June  1599,  the  year  in  which  Van  Dyck  also  first  saw  the 
light  at  Antwerp.  His  European  fame  is  of  comparatively 
recent  origin,  dating  from  the  first  quarter  of  the  1 9th 
century.  Till  then  his  pictures  had  lain  immured  in  the 
palaces  and  museum  of  Madrid  ;  and  from  want  of  popular 
appreciation  they  had  to  a  large  extent  escap^il  the  rapacity 
of  the  French  marshals  during  the  Penin-sular  War.  In 
1828  Sir  David  Wilkie'  wrote  from  Madrid  that  he  felt 
himself  in  the  presence  cf  a  new  power  in  art  as  he  looked 
at  the  works  of  Velazquo.-,  and  at  the  same  time  found  a 
wonderful  affinity  between  this  master  and  the  English 
school  of  portr.iit  painters,  being  specially  reminded  of  the 
firm  nquare  touch  of  Racburn.  He  was  struck  by  the 
sense  of  modernness  of  impression,  of  direct  contact  with 
nature,  and  of  vital  force  which  pervaded  all  the  work  of 
Velazquez,  in  landscape  as  well  as  in  portraiture.  Time 
and  criticism  have  now  fully  established  his  reputation  .i;; 
one  of  the  most  consummate  of  painters,  and  accordingly 
Mr  Ruskin  says  of  him  that  "evcrj'thing  Velazquez  dors  i 
may  be  taken  as  absolutely  right  by  the  student."  .U 
the  present  day  his  marvellous  technique  and  strong  in- 
dividuality have  given  him  a  [)ower  in  European  art  such 
as  is  cxrrciiied  by  no  other  of  the  old  masters.  .Vcquaintcd 
with  all  the  Italian  schools,  the  friend  of  the  foremost 
jiainterr.  of  his  day,  ho  wa.i  strong  enough  to  withstand 
every  cxt'.rii.il  influence  and  to  work  out  for  himself  the 
dcvclo]>ni<  nt  of  hio  own  nature  and  his  own  principles  of 
art.  A  nnilst  of  the  rcali.^ts,  ho  painteil  only  what  ho 
saw;  rnnsfquently  his  imagination  seems  limited.  Hi* 
religious  roiireplions  aro  of  tho  earth  earthy,  although 
somo  of  Ilia  world  nii<  h  n»  tlip  Crucifixion  ond  the  Scourg- 


ing, »ro  rhn 

ho  ranks  ac' 

to  brcalho  ;  hu  li  ■     ■  .uu 

life ;    so   quick    nnil    cIom 

Knglnndiras  iV. 


intensity  of  p.ithos  in  which 

Ilia  men  and  women  scorn 

full  of  action  and   his  dogs  of 

i»    hi«    f-rn-'tp    of    his    subject. 

•■  his  extraordinary 


merit,  and  it  owns  by  far  the  largest  share  of  his  works 
outside  of  Spain.-  But  Velazquez  can  only  be  seen  in  all 
his  power  in  the  gallery  of  the  Prado  at  Madrid,  where 
over  sixty  of  his  works  are  preserved,  including  historical, 
mythological,  and  religious  subject,s,  as  well  as  landscapes 
and  portraits.  It  is  hardly  creditable  to  the  patriotism  of 
Se\-iile,  his  native  town,  that  no  example  of  his  work  is  to 
be  seen  in  the  gallery  of  that  'city.  Seville  was  then  in 
the  height  of  its  prosperity,  "the  pearl  of  Spain,"  carrying 
on  a  great  trade  with  the  New  World,  and  was  also  a 
vigorous  centre  of  literature  and  .".vt.  For  more  than  a 
hundred  years  it  had  fostered  a  Dative  school  of  painting 
which  ranked  high  in  the  Peninsula,  and  it  reckoned  among 
its  citizens  many  whose  names  are  pi-ominent  in  Spanish 
literature. 

Velazquez  was  the  son  of  Rodriguez  de  Silva,  a  lawyer 
in  Seville,  descended  from  a  noble  Portuguese  family,  and 
was  bapti7ed  on  6th  June  1599.  Following  a  common 
Spanish  usage,  he  is  known  by  his  mother's  name  Velaz- 
quez. There  has  been  considerable  diversity  of  opinion 
as  to  his  full  nr.me,  but  he  was  known  to  his  contempo- 
raries as  Diego  de  Silva  Velazquez,  and  signed  his  name 
thus.  He  was  educated,  says  Palomino,  by  his  parents  in 
the  fear  of  God,  and  was  intended  for  a  learned  profession, 
for  which  he  received  a  good  training  in  languages  and 
philosophy.  But  the  bent  of  the  boy  was  towards  art, 
and  he  was  placed  under  the  elder  Herrera,  a  vigorous 
painter  who  disregarded  the  Italian  influence  of  the  tarly 
.Seville  school.  From  his  works  in  Seville  we  can  see  that 
Herrera  was  a  bold  and  effective  painter ;  but  he  was  at 
the  same  time  a  man  of  unruly  temper  and  his  pupils 
could  seldom  stay  long  with  him.  Velazquez  remained 
but  one  year,  long  enough,  h'wcver,  to  influence  his  life. 
It  was  from  Herrera  tliat  he  learned  to  use  long  brushes, 
or,  as  Mr  J.  E.  Hodgson,  R.A.,  suggests,  brushes  with 
long  bristles,  by  means  of  which  his  colours  seem  to  be 
iloated  on  the  canvas  by  a  light  fluent  touch,  the  envy 
and  despair  of  his  successors.  From  Herrera's  studio 
Velazquez  betook  himself  to  a  very  dirTerent  master,  the 
learned  and  pedantic  Pachcco,  the  author  of  a  heavy  book 
on  painting,  and,  as  wo  seo  by  his  works  at  Madrid,  a  dull 
commonplace  painter.  In  this  school  he  remained  for  five 
years,  studying  proportion  and  jwrspcctive,  and  seeing  all 
that  was  host  in  the  literary  and  artistic  circles  of  Seville. 
Hero  also — and  this  may  explain  much — he  fell  in  love 
with  his  ma.<<tcr's  daughter  Juana,  whom  ho  married  in 
1618  with  tl'o  hearty  approval  of  Pachcco,  who  praises 
his  h^nd  and  heart,  claiming  at  the  same  time  all  the 
credit  of  having  been  his  master.  He  must,  however, 
have  found  Velazquez  a  wapvard  pupil ;  for,  instead  of 
looking  to  Raphael,  according  to  orders,  tho  young  painter 
set  himself  to  copy  the  commonest  things  about  him, — 
earthenware  jars  of  the  country  people,  birds,  fish,  fruit, 
and  flowers  of  tho  market-place.  To  paint  well  and 
thoroughly  what  he  saw,  to  model  with  his  brusli,  and 
to  colour  umlcr  tho  influence  of  light  and  shade  wero  for 
him  tho  vital  purpose,  tho  first  Ic-snon,  in  his  art.  It  was 
with  delibcrato  pur|>oso  that  Vclaz>|uez  painted  these 
lmlr,i„nr>  (tavern-pieces),  as  they  were  called  ;  for  wo  aro 
told  that  ho  said  he  would  rather  lie  the  first  painter  of 
Common  things  than  tho  second  in  higher  art.  Carrying 
out  this  idea  efill  further,  Velazquez  felt  thnl  to  niAMcr 
tho  subtlety  of  tho  human  face  bo  must  niokc  this  a 
special  study,  and  ho  accordingly  engaged  a  prnMuit  lad 
to  l>o  his  servant  ond  modrl,  moking  iiinumcfalile  studies 
in  charcoal  and  rli.ilk,  and  ratchinc  his  every  expression. 
Wo  HOC   this  model   in   the  lauj:!.         1'^  .nt   IV>y  of  tho 

'  Of  tli»   2*4  work«  uttnVutwl  to  V.  Mr  Clirtin  131    •r* 

la  III'  l'nllr<l  Kinfilom,  trlillx  Frniin  liu  but  13,  Au>th«-lIuD(ivjr 
12,  Kuuia  7,  and  Uvnnany  at>out  tlic  uma  numbar. 
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EWrwlere  Gallery  at  Vienoa,  In  such  work  as  this,  ond 
in  his  stud;.>j  by  the  waysiilc,  Vcla&iuos  laid  the  foundv 
tioo  of  his  subso>iuent  mastery  of  expression,  of  ponotra- 
tioQ  into  character,  and  of  rendering  the  life  of  his  sitter 
to  the  quick.  He  saw  the  world  around  him  teeming  with 
life  and  objects  of  interest  to  the  painter,  and  ho  set  him- 
self to  render  these.  His  mar.nor  is  as  national  as  that  of 
Cervantes.  Ho  lived  and  died  racy  of  the  soil.  The  posi- 
tion and  reputation  of  Yclazquex  wore  now  assured  at 
Seville,  There  his  wife  bore  him  two  daughters, — all  his 
family  so  fur  as  is  known.  The  younger  died  in  infancy, 
while  the  elder,  Frnnrisca,  in  due  time  marvicd  Bauti.«t3 
del  Mazo,  a  painter,  whoso  large  family  is  probably  that 
which  is  rer>rcsented  in  the  important  pictiu^  of  later 
years  in  Vienna,  the  so-called  Family  of  Velazquez.  Mr 
Curtis,  however,  is  inclined  to  beliave  that  this  picture  is 
by  Maio.  In  the  gallery  at  Madrid  there  is  at  least  one 
portrait  of  this  daughter,  painted  in  these  early  days  at 
Seville,  as  also  a  portrait  of  Juana  his  wife,  holding  a 
drawing-tablet  on  her  knee.  There  was  formerly  in  tlio 
possession  of  Lord  Dudley  another  portrait  of  his  wife  by 
Velazque.-,  painted,  perhap'=,  in  the  6rst  year  of  their 
happy  marriage.  Of  this  early  Seville  manner  we  have 
an  excellent  eiimnle  in  El  Aguador  (the  Water-Carrier) 
at  Apsley  House  (London).  Firm  almost  to  hardness,  it 
dbplays  close  study  of  nature.  One  can  see  in  it  the 
youthful  struggle  to  portray  the  effects  of  light  stealing 
here  and  there  over  the  prominent  features  of  the  face, 
groping  after  the  effects  which  the  painter  was  to  master 
later  on.  Th?  brushwork  is  bold  and  broad,  and  the  out- 
lines firmly  marked.  As  is  usual  with  Velazquez  at  this 
time,  the  harmony  of  colours  is  fed,  brown,  and  yellow, 
reminding  one  of  Ribera.  For  sacred  subjects  we  may 
turn  to  the  .\doration  of  the  Magi  at  Madrid,  dated  1619, 
and  the  Adoration  of'  the  Shepherds  in  the  London 
National  Gallery,  in  both  of  which  we  have  excellent  ex- 
amples of  his  realism.  The  peasants  offering  their  gifts  of 
poultry  are  the  hard-featured  women  of  the  m.arket-place 
of  Seville,  pre-Raphaelite  in  their  uncompromising  truth- 
fulness. Tiins  also  in  the  St  John  in  the  Desert  we  find 
his  peasant  boy  transformed  into  the  saint. 

But  Velazquez  was  now  eager  to  see  more  of  the  world. 
Madrid,  with  its  fire  Titians,  held  out  strong  inducements. 
Accordingly  in  1622,  fortified  with  letters  of  introduction. 
to  Fonseca,  who  held  a  good  position  at  court,  he  spent 
some  months  there,  accompanied  only  by  his  servant. 
Here  he  painted  the  portrait  of  the  poet  Gongora,  a  com- 
mission from  Pacheco,  which  now  hangs  in  the  gallery  at 
Madrid.  The  impression  which  Velazqucr  made  in  the 
capital  must  have  been  very  strong,  for  in  the  following 
year  he  was  summoned  to  return  by  Olivares,  tho  all- 
powerful  minister  of  Philip  IV.,  fifty  ducats  being  allo-.ved 
to  defray  his  expanses.  On  this  occasion  he  was  accom- 
panied by  his  father-in-law.  Xext  year  (1624)  he  received 
from  the  king  three  hundred  ducats  to  pay  the  cost  of 
the  removal  of  his  family  to  Madrid,  which  became  his 
home  for  the  remainder  of  his  life.  Weak  and  worth- 
less as  a  king,  Philip  had  inherited  the  art-loving  propen- 
sities of  his  race,  and  was  proud  to  be  considered  a  poet 
and  a  paint-jr.  It  Lt  one  of  the  best  features  of  his  char- 
acter that  he  remained  for  a  period  of  thirty-six  years  the 
faithful  and  attached  friend  of  Velazquez,  whose  merit  he 
soon  recognized,  declaring  that  no  ilier  painter  should 
ever  fiaint  his  portrait  By  his  equestrian  portrait  of  the 
king,  painted  in  162.3,  Velazquez  secured  admis.sion  to  the 
royal  service  with  a  salary  of  twenty  ducats  per  month, 
besides  medical  attendance,  lodgings,  and  payment  for  the 
pictures  he  might  paint.  The  portrait  was  exhibited  on 
the  steps  of  San  Felipe,  and  was  received  with  enthusiasm, 
being  vaunted  by  poets,  among  them  Pacheco.     It  has  un- 


forfnnntely  disappeared,  having  probably  perished  in  cno 
of  the  numerous  lirc.s  which  occurred  in  the  royal  palaces. 
The  Pre<lo,  however,  has  two  portraits  (Nos.  1070  and 
1071)  which  are  most  probably  studies  for  this  picture. 
In  them  the  harshne.^  of  the  Seville  period  has  disappeared 
and  the  tones  are  more  delicate.  The  modelling  is  firm, 
recalling  that  of  Antonio  Moro,  the  Dutch  portrait-painter 
of  Philip  II.,  who  exercised  a  considerabk  influence  on  the 
■Spanish  school.  In  the  same  year  the  prince  of  Wales 
(afterwards  Charles  I.)  arrived  at  the  court  of  Spain.  Ws 
aro  told  that  he  sat  to  Velazquez,  but  the  pictnro  ha.s  dis- 
.Tp;'(.ared.i  It  was  during  this  period  also  that  he  painted 
the  hunting-scenes  of  which  examples  are  to  be  found  in 
the  collections  of  Sir  Richard  Wallace,  Lord  Clf.rendoii, 
and  others,  and  which  served  him  in  the  production  of  the 
great  Roar  Hunt  of  thi)  London  National  GaUery,  painted, 
however,  in  the  later  years  of  his  life, — a  magnificent  work 
in  spite  of  some  restorations.  It  was  then  too  that  he 
painted  the  groups  of  Court  Gallants  in  their  gay  costumes, 
accompanied,  as  in  the  Boar  Hunt,  by  their  servants  and 
dogs.  The  splendid  Meeiino;  of  Artists  (as  it  is  absurdly 
named)  in  the  Louvre  was  doubtless  executed  at  a  later 
time  from  studies  taken  in  these  early  years,  for  it  displays 
all  the  qualities  of  his  finer  work,  spice  and  air  bein" 
thrown  round  the  Clares,  which  are  touched  with  great 
mastery  and  ease. 

In  1C28  Rubens  visited  Madrid  on  a  diplomatic  mission 
for  ni'-i?  monthi!,  and  Velazquez  was  appointed  by  the  king 
to  be  his  guide  among  the  art  treasures  of  Spain.  Rubens 
was  ti'.cn  at  the  height  of  his  fiime,  and  had  undertaken  as  a 
corn-iissiou  from  Olivares  the  large  pictures  which  now 
adorn  the  great  hall  in  Grosvenor  House  (London).  These 
months  might  have  been  a  new  turning-point  in  the  career 
of  a  v/eakcr  man  than  Velazquez,  for  Rubens  added  to  his 
briUiant  style  as  a  pninter  the  manner  of  a  fascinating 
courtier.  Rubens  had  a  high  opinion  of  the  talent  of 
Velazquez,  as  is  attested  by  Fuen.salida,  but  he  effected 
no  change  in  the  style  of  the  strong  Spaniard.  Ho  im- 
pressed him,  however,  with  the  desire  to  see  Italy  and  the 
works  of  her  mighty  painters.  In  1627  the  king  had 
given  for  competition  among  the  painter.?  of  Spain  the 
subject  of  the  Expulsion  of  the  Moors.  Velazquez  bcre 
off  the  palm ;  but  his  picture  was  destroyed  in  a  firo  at 
the  palace  in  1734.  Palomino,  however,  descril.'cs  it. 
Philip  III.  points  with  his  baton  to  a  crov.-d  of  men  and 
woinpn  driven  off  under  charge  of  soldiers,  while  Spain, 
a  majestic  female,  sits  looking  calmly  on.  The  triumph 
of  Ve!a-quez  was  rewarded  by  his  being  appointed  gentle- 
man usher.  To  this  was  shortly  aftcrv/ards  added  a  daily 
allowance  of  twelve  reals,  the  same  amount  as  was  allowed 
to  the  court  barbers,  and  ninety  ducats  a  year  for  dress, 
which  was  also  paid  to  the  dwarfs,  buffoons,  ami  players 
about  the  king's  person — truly  a  curious  estimate  of  talent 
at  the  court  of  Spain.  As  an  extra  payment  he  received 
(though  it  was  not  paid  for  five  years)  one  hundred  ducats 
for  the  picture  of  I3acchn3,  painted  in  1029  (No.  4S5  of 
the  Madrid  gallery).  The  spirit  and  aira  of  this  work  are 
better  understood  from  its  Sjianish  name,  Los  liorrachos 
or  Los  Bebedorcs  (the  Topers),  who  are  poying  mock 
homage  to  a  half-naked  ivy-crowned  young  man  seated  on 
a  v,'ine  barrel.  It  is  like  a  .story  by  Cervantes,  and  is 
brimful  of  jovial  humour.  One  can  easily  see  in  this 
[licture  of  national  manners  how  Velazquez  had  reaped  the 
benefit  of  his  close  study  of  peasant  life.  The  painting  is 
firm  and  solid,  and  the  light  and  shade  are  more  deftly 
handled  than  in  former  works.    Altogether,  this  production 

^  In  1847  Mr  John  Stiare  of  Reading  exl.i')!ted  a  picture  which  had 
come  from  the  sale  of  Lord  Fife  in  1809,  and  v/hich  he  maintained  to 
be  the  long  lost  work.  This  led  to  much  cnt:trovci-iiy ;  but  the  claim 
was  rejected  by  experts  and  the  picture  is  said  to  be  now  in  America, 
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may  be  takci.  us  the  most  advanced  example  of  the  first 
style  of  Velazquez.  It  is  usual  to  divide  his  artistic  career 
by  his  two  visits  to  Italy,  his  second  style  following  the 
trst  visit  and  his  third. the  second.  Roughly  speaking, 
this  somewhat  arbitrar)-  division  may  be  accepted,  though 
it  will  cot  always  apply,  for,  as  is  usual  in  the  case  of 
many  great  painters,  his  styles  at  times  overlap  each  other. 
Vcljuquez  rareiy  signed  his  pictares,  and  the  royal  archives 
only  give  the  dates  of  his  more  important  works.  Internal 
evidence  and  history,  as  regards  his  portraits,  supply  to' a 
certain  extent  the  rest. 

In  1629  Philip  gave  "Velazquez  pennission  to  carry  out 
his  desire  of  visiting  Italy,  without  loss  of  salary,  making 
him  besides  a  present  of  400  ducats,  to  which  Olivares  added 
200.  He  sailed  from  Barcelona  in  August  in  the  company 
of  the  marquis  De  Spiiiola,  the  conqueror  of  Breda,  then 
on  his  way  to  take  comm.ind  of  the  Spanish  troops  at  Milan. 
It  was  during  this  voyage  that  Telazquez  must  have  heard 
the  detaib  of  the  surrender  of  Breda  from  the  lips  of  the 
victor,  and  he  must  have  sketched  his  fine  head,  known  to 
us  also  by  the  portrait  by  Van  Dyck.  But  the  great  picture 
was  not  painted  till  many  years  later,  for  Spinola  Lad 
fallen  into  disfavour  at  court.  In  Venice  Velaz.iuez  made 
copies  of  the  Crucifixion  and  the  Last  Supper  of  Tintoretto, 
which  he  sent  to  the  king,  and  in  Borne  he  copied  Michel- 
angelo and  Raphael,  lodging  in  the  Villa  ifcdici  till  fever 
compelled  him  to  remove  into  the  city.  Here  he  painttd 
the  Forge  oi  Vulcan  (Xo.  1059  of  the  Madrid  gallery),  in 
which  Apollo  narrates  to  the  astonished  Vulcan,  a  village 
blacksmith,  the  news  of  the  infidelity  of  V. :  ■  .vl'lo  f'.iir 
Cyclops  listen  to  the  scandal  The  myth', 
is  similar  to  that  of  the  Bacchus  :  itisreah  '  !• 

to  the  last  degree,  giving  a  picture  of  the  interior  ot  en 
Andalu.sian  cniithy,  with  ApoUo  thrown  in  to  make  the 
Btory  tell.  The  conception  is  commonplace,  yet  the  im- 
pression it  j>roduces  is  undoubted  from  the  vividness  of 
the  representation  and  the  power  of  expression.  The  model- 
ling of  the  half-naked  figures  is  excellent.  Altogether 
this  picture  is  much  supeiior  to  the  other  work  painted  at 
the  samo  time,  Joseph's  Coat,  which  nov/  hangs  iu  the 
Escorial.  This  work  has  been  much  prai'  ed — overpraised 
in  the  opinion  of  the  present  writer — and  this  opinion  is 
shared  by  Don  Fcderico  de  Kadrozo,  tbo  director  of  the 
>radrid  museum,  who  looks  ou  it  as  one  of  the  weakest 
of  the  productions  of  Velazquez.  Both  these  works  are 
evidently  jainted  from  the  same  models.  In  lofjkjng  at 
tliese  two  pictures  what  slrikes  one  csj)ccially  is  that  they 
betray  no  trace  of  the  infiacnco  of  the  Italians.  Vclarqucz 
remained  true  to  him.self.  At  Rome  he  also  painted  the 
two  beautiful  land8C£]>ei  of  the  Gardens  of  the  Jledici, 
now  in  the  Madrid  mu.seum,  full  of  sparkle  and  charm. 
Landscape  as  a  form  of  art  never  had  attraction  for  tlic 
Spaniards  ;  but  Velazquez  here,  and  in  the  silvery  Innd- 
Rcapea  pninlcd  soma  years  later  at  Aranjuez,  shows  how 
great  a  master  he  was  in  this  branch  of  art.  After  a 
visit  to  Naples  in  1C31,  where  ho  worked  with  his  country- 
man Riboro,  and  ^minted  a  charming  portrait  of  the  infanta 
Mario,  KJster  of  Philip,  he  returned  early  in  the  year  to 
Madrid. 

lie  then  painted  the  first  of  many  portraits  of  the  young 
prince  !<'  r  Carlos,  the  heir  to  the  throne,  digni- 

fied and  in  his  childhood,  caracolliiig  in  the 

dri-s<of  a  h.  I  1  .  Ilia  prancing  steed.     Sir  Riclmril 

Wallace  oMii..  ,.  ;.|o  ;  but  the  finest  in  the  Tniled 

Kingdotn  i*  tl,'    ••  ,il  Grosvcnor  House, 

•  ma.-'i'rly  ■  x.iri.;  !■    ■  i    i  luanncr  of  VcloKjuiz. 

Tlio  colour  u  waiiii  iiiHi  i. Hi  III,  iiiu  workinanthip  solid 
and  fused  like  cnainul,  while  licht  and  air  pervade  every 
comer.  The  scene  is  in  the  riding  M-hool  of  the  palace, 
1^0  Viog  and  queen   looking  on  from  %  balcony,  while 


Olivares  is  in  attendance  as  master  of  the  horse  to  the 
prince.  Don  Bahasar  died  in  1 6+6  at  the-  age  of  seventeen, 
so  that  judging  by  his  age  this  picture  must  have  been 
painted  about  1641,  two  years  before  the  fall  of  Olivares. 
This  powerful  minister  was  the  early  and  constant  patron 
of  the  painter.  His  impassive  saturuine  face  is  familiar 
to  us  from  the  many  portraits  painted  by  Velazquez,  a  face 
flhich,  like  his  royul  master's,  seems  mfver  to  have  knowu 
a  smile,  and  in  wldch  are  written  pride  and  disdain.  Two 
must  be  named  of  surpassing  excelleacc, — the  full  length 
belonging  to  Mr.  Holford  (exhibited  at  Burlington  House 
in  1887),  stately  and  dignified,  in  which  he  wears  the  green 
cross  of  Alcantara  and  holds  a  wand,  the  badge  of  his 
office  as  master  of  the  horse  ;  the  other  the  great  equestrian 
portrait  of  the  Madrid  gallery  (No.  487),  iu  which  he  i» 
fiattcringly  represented  as  a  field  tuarshal  in  all  liis  pomp 
during  an  action.  It  is  difficult  to  overpraise  t'le  excel- 
lence of  this  work,  either  as  regards  its  dramatic  power 
or  its  masterly  execution.  In  these  portraits  A'elazquez 
has  well  roiiaid  the  debt  of  gratitude  which  he  oved  to 
his  first  patron,  whom  he  stood  by  In  his  fall,  thus  expos- 
ing himself  to  the  risk — and  it  was  not  a  light  one — of 
incui'ring  the  anger  of  the  jealous  Philip.  The  king,  how- 
ever, showed  no  sign  of  malice  towards  his  favoured 
painter.  Faithful  in  few  things,  Philip  kept  true  to 
Velazquez,  whom  ho  visited  daily  iu  his  studio  in  the  palace, 
and  to  whom  bo  stood  in  many  attitudes  and  costumes,  as 
a  huntsman  with  his  dogs,  as  a  warrior  in  ccmmand  of  his 
troops,  and  even  on  his  knees  at  prayer,  wearing  ever  the 
same  dull  uninterested  look.  His  pale  face  and  lack-lustre 
eye,  his  fair  liowing  hair  and  moustaches  curled  up  to  his 
eyes,  and  his  heavy  projecting  Austrian  lip  are  known  in 
many  a  portrait  and  nov.Lere  more  supremely  than  in  the 
wonderful  canvas  of  the  London  National  Gallery  (No. 
745),  where  he  seems  to  live  and  breathe.  Pew  {wrtraits 
in  the  whole  rang&of  art  will  compare  with  this  work,  in 
which  the  consuniinate  handling  of  Velazquez  is  seen -at  its 
best,  for  it  is  in  his  late  and  most  pprfeot  manner.'  From 
one  of  the  equestrian  portraits  of  the  king,  painted  in 
1638,  the  sculjjtor  Montaitas  modelled  a  statue  which  was 
cast  in  bronze  by  the  Florentine  sculptor  Tacc.i,  and  which 
now  stands  in  the  Plaza  del  Oriente  at  Madrid,  *' a  solid 
Velasquez,"  as  it  has  been  well  named  by  ?"ord.  This 
portrait  exists  no  more ;  but  there  is  no  lack  of  others,  lor 
Velazquez  was  in  con.>-lant  and  close  attendance  on  Philip, 
accompanying  him  in  his  journeys  to  Aragon  in  1642  and 
1644,  and  was  doubtless  jiresentwith  him  when  he  entered 
Lerida  as  a  conqueror.  It  was  then  that  he  ]>ainled  the 
great  equestrian  portrait  (No.  1066  of  the  Madrid  gallery) 
in  which  the  king  is  re]irescnted  as  a  great  commander 
leading  his  troops, — a  rCile  which  Philiji  never  played  ex- 
cept ip  a  theatrical  ja^cant.  All  is  full  of  animation 
except  the  stolid  fooc  of  the  king.  It  hangs  as  a  pindant 
to  the  greol  Olivares  ]iortmit, — fit  rivals  of  the  iicitl.!><.'ur- 
ing  Charles  V.  by  Tili.in,  which  doubtlc.-^  fircil  Vclazquci 
to  excel  himiKlf,  nnd  lioth  remarkable  for  their  silvery 
tone,  and  their  feeling  of  open  air  ond  harmony  combined 
with  brilliancy.  The  light  plays  on  the  omiour  and  scarf 
thrown  to  the  wind,  showing  how  completely  Velo-rquex 
had  mastered  the  effects  he  strove  to  rinrh  in  hi»  early 
doys.      Of  Uieso  two  i  •  '  ^^  Sir  Richard  Wollac« 

[Kisscsscs  small  but  cxc  '-^. 


i]i  we«n   tho  i;rjtlta,  •   ttlff 
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But,  besiJes  the  forty  portraiu  of  PLilip  wbicli  are 
known,  we  have  jwrtrait*  ol  other  raombers  of  the  royal 
fkinilr,  of  Thilip's  first  wiio,  Isabella  of  Bourbon,  and  her 
ohililrm.  e.-jv  ully  of  her  eMest  son,  Don  Riltasar  Carlos, 
ot  V  !■  .Ill  i.-:,i  s  those  already  mentioned,  there  is  a  beau- 
t.'  ih  in  a  privnte  room  at  Buckingham  Palace. 

(   .  !icrs,  churchmen,  and  poets  of  the  court,  as 

i'  ;  the  Quevedo  at  Ap?ley  House  (Burlington 

ii  ,  ■ .'  •,  sat  to  the  painter  and,  even  if  forgotten  by 
history,  wiil  live  on  his  canvas.  The  adniirablo  Pareja 
of  Lord  Kaflnor's  collection  (Burlington  House,  1873)  is 
&aid  to  have  been  taken  by  Philip  for  the  living  man.  It 
has  be«i\  remarked  that  the  Spaniards  have  always  been 
chary  of  committing  to  canvas  the  portraits  of  their  beauti- 
ful women.  Queens  and  infantas  may  be  painted  and  ex- 
hibite\l,  but  ladies  rarely.  One  wonders  who  the  beautiful 
woman  cm  be  that  adorns  the  gallery  of  Sir  Richard  Wal- 
lace, the  splendid  brunette  so  unliko  the  usual  fair-haired 
female  sitters  to  Velazquez.  She  belongs  to  this  period  of 
his  work,  to  the  ripeness  of  his  middle  period.  Instinct 
with  life,  her  bosom  seems  to  heave  and  the  blood  to  pul- 
Mte  through  her  veins.  The  touch  is  firm  but  free,  showing 
the  la^y  strength  of  the  great  master.  Rarely  has  flesh 
been  painted  with  such  a  glow,  yet  with  such  reserve. 
This  picture  was  one  of  the  ornaments  of  the  Bethnal 
Green  collection.  But,  if  we  have  few  ladies  of  the  court 
of  Philip,  we  have  in  great  plenty  his  buffoons  and  dwarfs. 
Even  these  deformed  creatures  attract  our  sympathy  as 
we  look  at  their  portraits  by  Velazquez,  who,  true  to  his 
nature,  treats  them  gently  and  kindly,  as  in  El  Primo 
(the  Favourite),  whose  intelligent  face  and  huge  folio 
with  ink  bottle  and  pen  by  his  side  ihow  him  to  be  a  wiser 
and  better-educated  mar.  than  many  of  the  gallants  of  the 
court.  El  BobD  de  Ccria,  El  Xifio  de  Vallecas,  and  Pab- 
li'  '-.  I  buffoin  evidsntly  acting  a  part,  all  belong  to  this 
miu.ii  ■  jieriod.  From  these  commisisioned  portraits  of  the 
r.i'.'i.iU  ot  the  court  it  is  pleasant  to  turn  to  ono  of  the 
,;.re»tc.it  of  historical  works,  the  Surrender  of  Bredn,  often 
known  a.s  Las  Lanz.is,  from  the, serried  rank  of  lances 
breaking  the  sky,  which  is  believed  to  have  been  painted 
about  1C47.  It  represents  the  moment  when  the  van- 
quished Justin  of  Nassau  in  front  of  his  Dutch  troops  is 
submissively  bending  as  he  offers  to  hh  conqueror  Spinola 
the  keys  of  the  town,  which,  with  courteous  grace,  the 
vi.■t^.r  refuses  to  accept,  as  ho  lays  his  hand  gently  on  the 
.^Ir  ilicr  of  his  defeated  foe.'  Behind  Spinola  stand  the 
S|iaii:-h  troops  bearing  their  lances  aloft,  while  beyond  is 
a  1  ri.'  stretch  of  the  Low  Country,  dotted  with  foitifica- 
tiuns  and  giving  the  impression  of  vast  space  and  distance. 
The  picture  is  full  of  light  and  air  and  is  perhaps  the  finest 
example  of  thu  silvery  blui.sU  style  of  Velazquez.  In  con- 
ception it  is  OS  fine  as  in  execution,  and  one  looks  in  vain 
for  a  trace  of  "the  malicious  pencil"  which  Sir  William 
Stirling-Maxwell  discerucd  in  the  treatment  of  Justin  and 
his  gallant  Dutchmen. 

The  greatest  of  the  religious  paintings  by  Velazquez 
beloni:*  ab.j  to  this  middle  period,  the  Christ  on  the  Cross 
( Mairid  gallery,  Xo.  1055).  Palomino  says  it  was  painted 
Li  1  •;:;•<  for  the  convent  of  San  Placido.  It  is  a  work  of 
tr-iiii  ;,'1.jU3  power  and  of  great  originality,  the  moment 
rho  ■  n  Ifcing  that  immediately  after  death.  The  Saviour's 
head  hangs  oa  his  breast  and  a  maw  of  dark  tangled  hair 
conceals  part  of  the  face.  The  beautiful  -form  is  jirojected 
against  a  black  a-id  hopeless  sky  from  which  light  has  been 
blotted  out.  Tho  figure  stands  absolutely  alone  without 
any  accei-ory.  The  skull  and  serpent  described  by  Sir 
W  Uliam  Stirling-Maxwell  were  added  by  some  pious  bungler 

*  Thu  gracioDt  attituiie  i^t  aUo  6mi»loyc4  by  Velazquez  iu  a  picture 
in  StifTopri  Uoiuc  (rejireitntiug  tlie  reception  of  St  Fruucis  Borgia  by 
LoToU). 


At  a  much  later  date.  The  pioli^re  was  lenglheuca  to  suit 
its  place  in  an  oratory ;  but  this  addition  has  since  been 
removed. 

Velazquez's  son-in-law  Mazo  had  succeeded  him  as  \isher 
in  1G31,  and  he  himself  had  received  steady  promotion  in 
the  royal  household,  receiving  a  pension  of  500  ducats  in 
1640,  increa-sed  to  700  in  1G48,  for  portraits  painted  and 
to  be  painted,  and  being  appointed  inspector  of  works  in 
the  palace  in  IG47,  Philip  now  entrusted  him  with  the 
carrying  out  of  a  design  on  which  he  had  long  set  his  heart, 
the  founding  of  an  academy  of  art  in  Spain.  Rich  in 
I)icture3,  Spain  was  weak  in  statuary,  and  Velazquez  was 
commissioned  to  pMcccd  to  Italy  to  make  ])urchases.  Ac- 
companied by  his  faithful  slavo  Pareja,  whom  ho  taught 
to  bo  a  good  painter,  he  sailed  from  Malaga  in  IGIS),  land- 
ing at  Genoa,  and  proceeding  thence  by  Milan  to  Venice, 
buying  Titians,  Tintoiettos,  and  Veroncses  as  lie  went.  A 
curious  conver.sation  which  he  is  .said  to  have  had  with 
Salvator  Rosa  is  reported  by  Boschini,^  in  which  the 
Spaniard  with  perfect  frankness  confesses  his  want  of 
appreciation  of  Raphael  and  his  admiration  of  Titian, 
"first  of  all  Italian  men."  It  seems  a  possible  story,  for 
Velazquez  bought  according  to  his  likings  and  painted  in 
the  spirit  of  his  own  ideals.  At  Jlodena  he  was  received 
with  much  favour  by  the  duke,  and  doubtless  hero  ho 
painted  the  two  splendid  portraits  which  now  adorn  the 
Dresden  gallery,  for  those  pictures  came  from  the  Modena 
salo  of  1746.  They  presage  the  advent  of  the  painter's 
third  and  latest  manner,  a  noble  example  of  which  is  the 
great  portrait  of  Innocent  X.  in  the  Doria  palace  at  Rome, 
to  which  city  Velazquez  now  proceeded.  There  he  was 
received  with  marked  favour  by  the  pope,  who  presented 
him  with  a  medal  and  gold  chain.  -Of  this  portrait,  thought 
by  Sir  Joshua  Reynolds  to  be  the  finest  picture  in  Rome, 
Palomino  says  that  Velazquez  took  a  copy  to  Spain. 
There  exist  several  in  different  galleries,  some  of  them 
possibly  studies  for  the  original  or  replicas  painted  for 
Philip.  One  of  the  most  remarkable  is  that  in  Apsley 
Hou.se,  exhibited  in  Burlington  House  in  1 887.  The 
modelling  of  the  stern  impassive  face  comes  near  to  per- 
fection, so  delicate  are  the  gradations  in  the  full  light; 
all  sharpness  of  outline  has  disappeared  ;  and  the  features 
eeem  moulded  by  the  broad  and  masterly  brusliwork. 
When  closely  examined,  the  work  seems  coarse,  yet  at  the 
proper  distance  it  gives  the  very  essence  of  living  flesh. 
The  handling  is  rapid  but  unerring.  Velazquez  had  now- 
reached  the  manera  abreviada,  as  the  Spaniards  call  this 
bolder  style.  This  is  but  another  way  of  saying  that  his 
early  and  laborious  studies  and  his  close  observation  of 
nature  had  given  to  him  in  due  time,  as  to  all  great 
painters,  the  power  of  representing  what  he  saw  by  simpler 
means  and  with  more  absolute  truth.  At  Rome  he  painted 
also  a  portrait  of  his  servant  Pareja,  proljably  the  picture 
of  Lord  Radnor's  collection,  which  procured  his  election 
into  the  Academy  of  St  Luke.  Philip  was  now  wearying 
for  his  return ;  accordingly,  after  a  visit  to  Naples,  where 
he  saw  his  old  friend  Ribera,  ho  returned  to  Spain  by 
Barcelona  in  1651,  taking  with  him  many  pictures  and 
300  pieces  of  statuary,  which  he  afterwards  arranged  and 
catalogued  for  the  king.  Undraped  sculpture  was,  how- 
ever, abhorrent  to  the  Spanish  Church,  and  after  Philin's 
death  these  works  gradually  disappeared. 

Isabella  of  Bourbon  had  died  in  1G44,  and  the  king 
had  married  Maria  Anna  of  Austria,  whom  Velazquez  now 
painted  in  many  attitudes.  Ho  was  specially  chosen  by 
the  king  to  fill  the  high  ofiice  of  "aposentador  major," 
which  imposed  on  him  the  duty  of  looking  after  the  quarters 
occupied  by  the  court  whether  at  homo  or  in  their  journey.'! 
— a  responsible  function,  which  was  no  sinecure  and  inter 
'  See  Stirling'e  Velazqua  and  his  Works,  p.  161. 
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fered  with  the  exercise  of  his^art.  Yet  far  from  indicat- 
ing any  decline,  his  works  of  this  period  are  amongst  th; 
highest  examples  of  his  style.  The  divarf  Don  Antonio  el 
Inglis  (the  Englishman)  with  his  dog,  ^sop,  Menippus, 
and  the  Sctdptor,  all  in  the  Madrid  gallery,  show  his  surest 
and  fre^t  manner.  To  these  may  be  added  the  charming 
ix)rtrait3  of  the  royal  children  in  the  Louvre  and  Vienna, 
among  the  choicest  of  his  works.  It  is  one  of  these  in- 
fantas, Margarita  Maria,  the  eldest  daughter  of  the  new 
queen,  that  is  the  subject  of  the  well-known  picture  Las 
Meninas  (the  Maids  of  Honour)  in  the  Madrid  gallerj-, 
painted  in  1656,  where  the  little  lady  holds  court,  sur- 
rounded by  her  ladies-in-waiting,  her  dwarfs,  and  her  mas- 
tiff, while  Velazquez  is  seen  standing  at  his  easel.  This 
is  the  finest  portrait  we  have  of  the  great  painter,  and, 
as  etched  by  St  Raymond,  it  forms  the  frontispiece  of  the 
book  by  Mr  Curtis.  It  is  a  face  of  much  dignity,  power, 
and  sweetness, — like  his  life,  equable  and  serene,  unruflled 
by  care.  Las  Menifias  was  the  picture  of \  which  Luca 
Giordano  said  that  it  was  the  "  theolopy  of  painting,"  an- 
other way  of  expressing  the  opinion  ci  Sir  Thomas  Law- 
rence, that  thb  work  is  the  philosophy  of  art,  bo  true  is 
it  in  rendering  the  desired  cfifect  The  result  is  there,  one 
knows  not  by  what  means,  as  if  by  a  first  intention  without 
labour,  absolutely  right.  The  story  is  told  that  the  king 
painted  the  red  cross  of  Santiago  on  the  breast  of  the 
painter,  as  it  appears  to-day  on  the  canvas.  Velazquez  did 
not,  however,  receive  the  honour  till  1659,  three  years  after 
the  execution  of  this  work.  Even  the  powerful  king  of 
Spain  could  not  make  his  favourite  a  belted  knight  with- 
out a  commission  to  inquire  into  the  purity  of  his  lineage 
on  both  sides  of  the  house.*  Fortunately  the  pedigree 
coiJd  bear  scrutiny,  as  for  generations  the  family  was 
found  free  from  ail  taint  of  heresy,  from  all  trace  of  Jewish 
or  Moorish  blood,  and  from  contamination  by  trade  or 
commerce.  The  difficulty  connected  with  the  fact  that  he 
was  a  painter  was  pot  over  by  his  lioing  painter  to  the  king 
and  by  the  declaration  that  ho  did  not  .lell  his  pictures. 
But  for  til  is  royal  appointment,  which  enabled  him  to 
escai'O  the  censorship  of  the  Inquisition,  we  should  never 
have  had  his  splendid  Venus  and  Cupid,  belonging  to  Mr 
MorrJtt  of  Rokcby  Uall  (exhibited  in  Manchester  in  1807), 
painted  in  his  latest  manner  and  worthy  of  comparison 
with  Titian.  There  were  in  truth  but  two  patrons  of  art 
in  Spain, — the  church  and  the  art-loving  king  and  court. 
Murillo  was  the  artist  favoured  by  the  church,  while 
Velazquez  wa.i  patronizeil  by  the  cro«-n.  One  difference, 
however,  deserves  to  be  noted.  Murillo,  who  toiled  for 
a  rich  and  powerful  church,  left  scarcely  sudicient  means 
to  pay  for  his  burial,  while  Velazquez  lived  and  died  in  the 
enjoyment  of  good  salaries  and  pensions.  Yet  on  occasions 
I'hilip  gave  commis-iions  for  religioui'  pictures  to  Velazquez, 
— among  others,  and  belonging  to  this  later  period,  the 
Coronation  of  the  Virgin  (.Moilrid),  splendid  in  colour — a 
harmony  of  red,  blue,  and  grey— but  deficient  in  religious 
feeling  and  dignity.  It  was  jiainted  for  the  oratory  of 
the  qnocn,  doiibtlcw  Maria  Anna,  in  the  palncc  at  Madrid. 
/Vuothor  royal  commiMion  for  the  hermitage  o.'  Buen 
Ucliro  wa-i  the  St  Anthony  the  Abbot  and  St  Paul  tlio 
Hermit,  fminted  in  16.')'J,  the  landsraiKj  of  which  excited 
the  w.irm  ftdniirntion  of  Sir  David  Wilkic.  The  lost  of  his 
works  whirh  wc  (hall  namo  is  Iji-t  Ililandems  or  thk 
Spinners  (Mvlrid),  pttintc<l  nlmut  1C56,  rcprcaenling  the 
interior  of  tlio  royal  t.ijiwitry  work*.  The  mbjcct  is  no- 
thing, the  trcitmi  nt  rvirythin^;.  It  is  full  of  light,  air,  and 
movement,  •plfnilnl  in  r>,|i,;ir,  and  mnrvcllnus  in  handling. 

T  1   to  littvo  l>cen 
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We  see  in  it  the  full  ripeness  of  the  power  of  Velazquez, 
a  concentration  of  all  the  art-knowledge  he  had  gathered 
during  his  long  artistic  career  of  more  than  forty  years. 
In  no  picture  is  he  greater  as  a  colourist.  The  scheme  is 
simple, — a  harmony  of  red,  bluish  green,  grey,  and  black, 
which  arc  varied  and  blended  with  consummate  skill. 

In  1660  a  treaty  of  peace  between  France  and  Spain 
was  to  be  consummated  by  the  marriage  of  the  infanta 
Maria  Theresa  with  Louis  XIV.,  and  the  ceremony  was  to 
take  place  in  tha  Island  of  Pheasants,  a  small  swampy 
island  in  the  Bidasaoa.  Velazquez  was  chared  with  the 
decoration  of  the  Spanish  pavilion  and  with  the  whole 
scenic  display.  In  the  midst  of  the  grandees  of  the  first 
two  courts  in  Christendom  Velazquez  attracted  niucb 
attention  by  the  nobility  of  his  bearing  and  the  .-iplendour 
of  his  costume.  On  the  26th  June  he  returned  to  Madrid, 
and  on  the  31st  July  he  was  stricken  with  fever.  Feeling 
his  end  approaching,  he  signed  his  will,  appointing  as  hLs 
sole  executors  his  wife  and  his  firm  friend  Fuensalida, 
keeper  of  the  royal  records.  He  died  on  the  6th  of  August 
1660,  passing  away  in  the  full  possession  of  his  great 
powers,  and  leaving  no  wock  behind  him  to  show  a  trace 
of  decay.  He  was  buried  in  the  Fuensalida  vault  o\  the 
church  of  San  Juan,  and  within  eight  days  his  wife  Juana 
was  laid  beside  him.  Unfortunately  this  church  was  de- 
stroyed by  the  French  in  1811,  so  that  his  place  of  interment 
is  now  unknown.  There  was  much  difficulty  in  adjusting 
the  tangled  accounts  outstanding  between  Velazquez  and 
the  treasury,  and  it  was  not  till  1 666,  after  the  death  of 
Philip,  that  they  were  finally  settled. 

Vclazquc-  can  hardly  bo  said  to  have  funned  a  school  of  paintinc. 
Apirt  from  the  circumsUince  that  hia  occupations  at  court  would 
have  pi-cvciitcd  this,  liis  f;cnius  was  too  pi^rsonal  for  transinisjion 
bv  teaching.  Yet  his  intlaence  on  those  immediately  connected 
with  him  was  considerable.  In  1642  he  befriended  young  Jlurillo 
on  his  arrival  in  Madrid,  received  him  into  his  house,  and  directed 
his  studies  for  three  years.  His  son. in-law  Mazo  painted  in  his 
manner,  and  doubtless  many  pictures  by  Mazo  are  attributed  to  th« 
master.  Carrefto,  though  never  a  pupil,  was  a  favourite  and  had 
the  (;coi  sense  to  anm-cciate  him  and  imitate  him.  His  faithful 
slave  Parcja  studied  nia  methods  and  produced  work  » liieh  by  the 
favour  of  Velazquez  procured  his  manumission  from  Th  lip.  Bu» 
the  appreciation  of  the  fine  talent  of  Vclaz.jucz  i>atscJ  away  quickly 
in  3p.->ift,  as  that  country  began  to  fall  to  pieces, 
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VELEIA,  a  town  ol  L.^^-una,  near  the  frontier  of  Gallia 
Cisa'.pina,  on  the  Apennino  slope,  about  20  miles  to  the 
South  of  Placentia.  Tlic  "  nppiduin  Velciatium  "  is  voguely 
mentioned  by  Pliny  as  belonging  to  Liguria,  but  its  exact 
site  remained  unknown  until  1760,  when  its  remains  began 
to  bo  recovered  from  under  a  mass  of  debris,  which  showed 
that  thft  city  must  have  been  ovcrAvhcImcd  by  a  laiid.slip 
from  the  neighbouring  mountain.  Among  the  buililings 
that  have  been  brought  to  light  are  a  Wsilica,  an  amphi- 
theatre, and  several  temples.  InU'rcsting  nnliquitici  from 
Vcleia,  including  the  "tabula  nlinienlaria  "  of  Trajan  (sio 
vol.  xiii.  p.  132),  are  dcpo»ite<l  in  the  niuacum  at  Parma. 
None  of  the  coin«  hitherto  disonvcrcd  on  the  site  ore  later 
than  the  time  of  Probua  (276  2!<2). 

VELK'/C  mALAGA,  a  town  of  Spain,  in  the  province  of 
Malaga,  and  l.**  miles  cast-north-east  from  that  Itiwn,  is 
finely  situated  in  a  fertile  valley  ot  the  foot  of  stoop 
mountains  (Sierra  T<-ju<U\  within  a  mile  of  the  mouth  of 
the  small  river  Vclcz.  Formerly  it  was  a  place  of  con- 
siderable commercial  iini't.rtatice,  but  its  prosperity  has 
much  declined  in  recent  years,  ond  it  suffered  »c>crtly  in 
the  earthquakes  of  ie84       It  li  associated  with  many 
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rotnai.tic  events  in  the  history  of  the  Moorish  wars,  to 
whuU  fxriod  lu  old  castlo  belongs.  The  voi,'otation  of 
the  nci^rhlwurhcKxl  is  nv>3t  luxuriant,  including  the  aloe, 
(ulm.  9uj;.\r  cane,  prickly  poor,  orange,  viue,  olive,  and 
»»cct  jKita'.o.  The  inhabitants  aro  chiefly  employed  in 
tho  various  industries  connected  with  the  cultivation  and 
export  of  the  products  of  these.  There  is  also  a  tunny 
fishery.  Tho  population  within  tho  municipal  boundaries 
in  isiri  was  24,3:!-'. 

VELI/.H,  or  Wkuz,  a  district-town  of  Russia,  in  tho 
goTcminent  of  Vitebsk,  on  tho  Dwina,  :>:i  milos  north-east 
of  tho  city  of  Vitcl<sk.  It  has  an  active  trade  in  corn  and 
linseed,  grown  in  tho  neighbouring  provinces,  and  sent  by 
river  to  Riga  in  exchange  for  fish,  salt,  tobacco,  and 
griKreries.     Tho  population  (10,370  in  1S85)  ha.s  doubled 

aiiice  about  1  C^60. 

W.IUli  is  supposed  to  h»vo  been  oriKinally  foonJcd  by  tho 
I  ■■•  %  -.t  it  Wis  Jescrtcd  in  tho  16tli  century.     In  1538  the 

l;  i  here  a  wockIcu  fort,  which,  however,  was  soon  til;eii 

l;  .jjO),  oiij  it  reiaiiiiic^l  iu  their  possessiou  until  177;'. 

\  KLl.Kll'.S.     .See  Patercci.us. 

VKLLETUI,  a  town  of  Italy,  in  tlio  province  of  Pome, 
juid  il6  miles  by  rail  to  tho  south-east  of  that  city,  is 
picturesquely  situated  on  a  spur  of  Monte  Art;;niisio  on' 
the  southern  edge  of  tlio  iVJiian  Hills  and  overlooking  tho 
Pontine  marshes.  Tlie  streets  are  steep,  narrow,  and  irre- 
gular. In  tho  highest  part  of  the  town  are  tho  municipal 
offices,  with  an  important  ancient  inscription  relating  to 
the  restoration  of  the  amphithe.itre  under  Valcntinian  end 
Valens,  Vellotri  is  tho  seat  of  the  biohop  of  Ostia  ;  tho 
cathedral  (1600)  cont.tins  some  good  sculplnr';  of  the 
5chool  of  Sansovino.  Tho  neighbourhood  jiroduccs  a  cele- 
brated wine,  a  chief  sonrco  of  wealth  to  the  Uwn.  The 
j-opul.-ition  in  ISSl  numbered  13..532. 

At  tlie  cl.iso  of  tho  Lntin  War  (338  D.C.)  the  VoV-icinn  Vplitno 
had  its  walU  rizeJ  to  the  prounil  and  its  leading  iiihal>itants 
l«iit«h<^l  bcyoud  tlie  Tiber,  Uieir  lands  being  given  to  Koman  .settlers. 
1:  i  iiie  a  flourishing  muuicipium,  and  w.is  the  nalivo  jiluce  of 
t^ie  O  [ivian  f;iinil\*.  In  the  neiglibourhooj  of  Vclletii  Don  Carlos, 
T  Mir.'jr  son  of  riiilip  V.  of  ."^lain,  in  1731  f,'ninoJ  over  tho  .\iistrian3 
s  d.  iiBire  victory,  v  Lieh  ultimately  sccorcd  Lin;  as  CIkuIcs  III.  the 
kiuj^'l'jiB  of  tbe  Two  Sicilies. 

VELLOllE,  a  town  and  military  cantomnent  of  India, 
in  North  Arcot  district  of  the  Madras  presidency,  on  the 
right  bank  of  the  river  Palir  in  12*  55'  17"  N.  lat.  and 
7'J"  10'  17"  E.  long.  It  hcLs  a  strongly -built  fortres.s,  which 
was  famous  in  the  palmy  days  of  the  Carnatic,  and  which 
is  overlofjkcd  by  hills  in  the  vicinity.  In  1780  it  with- 
stood a  siege  for  two  years  by  Ilydcr  M\.  After  the  fall 
of  Sjringaiwitam  (1700)  VelJore  was  selected  as  llie  resi- 
dence of  the  sons  of  Tippoo  Sahib,  and  to  their  intrigues 
hoj  been  attributed  the  revult  of  the  sepoys  at  Vciloro  in 
1  .SOS.  IJcsides  tho  fortress,  the  town  contains  a  hand.sorae 
Vi»hnuvite  temple  with  sjine  good  carving.  In  18S1  tho 
jopulation  was  37,401  (m.iita  17,C05,  females  19,880). 

VELVKT  Is  a  silken  textile  fabric  having  a  short  dense 
piled  surface.  It  is  tho  type  of  the  numerous  forms  of 
piled  fabric  now  made,  tho  iiroccsses  employed  in  the 
manufacture  of  which  arc  noticed  under  Weaving  (q.t:). 
In  all  proljability  the  art  of  velvet-weaving  originated  in 
the  far  Ea.st ;  and  it  is  not  till  about  the  beginning  of  the 
Hth  century  that  wo  find  any  mention  of  the  lextilo. 
Fu-;i  in,  however,  which  difTers  from  velvet  only  in  material, 
u  -■[■  ken  of  in  English  ecclesiastical  inventories  as  early 
art  tho  beginning  of  the  13cli  century.  The  peculiar  pro- 
perties of  velvet,  the  splendid  yet  softened  dejjtli  of  dye- 
f  iour  it  exhibited,  at  once  marked  it  out  as  a  fit  material 
.•;t  ecclesiastical  vestments,  royal  and  state  robes,  and 
(•njniituoua  hangings ;  and  the  most  magnificent  textures 
f>'  mediosval  times  were  Italian  velvets.  These  were  in 
-■••1  ways  most  effectively  treated  for  ornamentjition, 
»nch  as  by  varying  the  colour  of  the  pile,  by  j.roducing 


pile  of  difTerent  lengths  (pile  upon  pile,  or  •  ,oublo  pile), 
and  by  brocading  with  plain  .Mlk,  with  uncut  pile,  or  with 
a  ground  of  gold  tissue,  itc.  Tho  earliest  sources  of  Euro 
pean  artistic  velvets  were  Lucca,  Genet,  Florence,  and 
Venice,  and  to  tho  present  day  Genoa  continues  to  send 
out  rich  velvet  textures.  Somewhat  later  tho  art  was 
taken  up  by  Floraish  weavers,  and  in  the  IGth  century 
Bruges  attained  a  reputation  for  velvets  not  inferior  to 
that  of  tho  great  Italian  cities.  Tho  principal  scats  of  tho 
modern  manufacture  aro  Crefeld  and  Lyons;  but,  at  the 
former  centre  especially,  a  large  proportion  of  an  inferior 
texture,  having  a  silken  iiilo  on  a  cotton  foundation  and 
known  as  idreteen,  is  now  made. 

VEN'.iKTIUS.     See  Fokthnatus. 

VENDACE  is  tho  name  of  a  British  freshwater  fish  of 
ths  genus  Corer/onns,  of  which  two  other  species  are  indi- 
g'.nous  in  the  fresh  w.aters  of  the  British  Islands,  viz.,  tho 
gwyniad  and  the  pollaii.  Tho  vendaco  (C  trtnJeshis)  is 
restricted  to  some  lochs  in  Bumfriesshire,  Scotland  ;  it  is, 
however,  very  similar  to  a  species  (C.  aWula)  which  inhabits 
some  of  the  large  and  deep  lakes  of  northern  Europe. 
From  its  general  resemblance  to  a  dace  tho  French  nanio 
of  the  latter,  vandoisc,  was  transferred  to  it  at  fho  jierioii 
when  French  was  the  language  of  the  court  and  aristocracy 
of  Scotland.  So  great  is  the  local  celebrity  of  llie  fish 
that  a  story  has  been  invented  a.scribing  to  >5ary  Queen  of 
Scots  the  merit  of  having  iiitroduced  it  into  the  Lochmaben 
lochs.  It  is  considered  a  great  delicacy,  and  on  favoiu-able 
diys  when  tho  shoals  rise  to  the  surface,  near  the  edges 
of  the  loch,  great  numbers  may  be  taken.  It  spawns  in 
November.     In  length  it  scarcely  exceeds  8  inches. 

Authentic  accounts  of  the  vendaco  have  been  published  by  Sir 
William  Jariline,  in  Edinb.  Journ.  of  Nc,',.  and  Vfog.  Sciirnx,  iii.  p'. 
4,  ib;JO,  and  by  Kobert  Knox,  in  Trans.  liuy.  Soc.  £dinb,.  xii.  p. 
503,  1&34. 

VENDIiE,  a  maritime  depai'tmcnt  of  Frapce,  fcnned  in 
1790  out  of  Bas-Poitou,  and  taking  its  name  from  an  un- 
important tributary  of  tho  Scvre  Niortai.so,  lies  l>etween 
40'  10'  and  47°  5'  N.  lat.  and  0°  32'  and  2°  10'  W.  long., 
and  is  bounded  b}^  Loire-Iufirieure  and  Maino-et-Loire  on 
the  X.,  by  Deux-Sevres  on  the  E.,  by  Chartnte-Inferieuro 
on  the  S.,  and  by  the  Atlantic  Ocean  on  tho  W.  for  93 
miles.  The  Islands  of  Veu  (or  Dieu)  and  Koirmoutier  are 
included.  Tho  Sevre  Xantaisa  on  tho  X.E.  and  the  Sevre 
Niortaise  on  the  S.,  besides  other  streams  of  minor  imixirt- 
anco,  form  natural  boundaries.  The  dc|3artmcnt  falls  into 
three  divisions — woodland,  plain,  and  m.arsh.  The  highest 
point  (945  feet)  is  situated  in  tho  woodland,  which  occu- 
pies the  greater  part  of  Vendue,  on  tho  water-parting 
between  tho  Loire  and  the  rivers  of  tho  coast.  This 
region,  which,  geologically,  is  composed  of  granite,  gneiss, 
mica-scliib-t,  schist,  and  Iia.s,  abounds  in  springs,  and  is 
fresh  and  verdant ;  the  landscape  is  characterized  by  open 
fields  .surrounded  by  trees,  which  sn]iplied  aiubu-shcs  and 
retreats  to  the  Vendeans  in  the  civil  war  at  the  end  of  the 
ISth  ccnlury.  The  plain  of  Vendee  is  bare  and  treeles.s, 
but  fertile,  though  poor  in  springs;  geologically  it  is  com- 
|)Osod  of  lias  and  oolite.  The  marshes,  rai.sod  above  tho 
sea-level  within  historic  times  (four  centuries  ago),  consist 
of  two  portions,  the  Breton  marsh  in  the  north  and  tho 
I'oitevin  marsh  in  tlio  south.  Tho  region  includes  salt 
m-rirshes  and  cultivated  areas  artificially  drained.  Its  area 
is  constantly  being  increased  by  the  alluvium  of  the  rivers 
and  the  secular  elevation  of  tho  coast.  Tho  department 
is  drained  by  the  Sevre  Xantaise  (tributary  of  the  Loire) 
and  the  Boulogne  (a  feeder  of  Lake  Grandlieu  in  Loire- 
Inferieure),  both  draining  into  the  basin  of  the  Loire  ;  and 
by  the  Vie,  the  Lay  (with  tho  Yon),  and  the  Sevro  Niortaise 
(with  the  Autise  and  the  Vendue),  which  How  into  the 
AlUintic.     The   climate  is  that  of  the  Girondin  region, 
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mild  and  damp,  tlie  temperature  rarely  rising  above  77° 
or  falling  below  1S°  Fahr. ;  120  to  150  days  of  rain  give 
an  annual  rainfall  of  30  inches.  The  woodland  is  colder 
than  the  plain,  and  the  marsh  is  damp  and  unhealthy. 

Out  of  the  total  arci  of  1,056,531  acres  arable  land  occupies 
1,023,275  acres,  grass  299,503,  vines  37,46",  wood  05,853,  ami 
moor,  pasture,  and  uncultivated  land  13B,132.  In  18S1  the  live 
stock  incindcd  29,790  horses,  4500  mules,  1950  as.ses,  471,775  cattle, 
379,950  shcap  (10,000  being  of  superior  brceif ;  total  wool-clip  395 
tons),  55,000  pigs,  and  1025  goats.  There  were  10,000  beehives 
(49  tons  of  honey  and  10  tons  of  wax).  The  agiicultural  products 
in  18S4  were  returned  as  follows  : — wheat  7,312,316  bushels,  meslin 
65,736,  lyo  218,720,  barley  1,218,855,  buckwheat  358,985,  mauo 
33,000,  millet  129,973,  oats  2,315,436,  potatoes  3,938,214,  beetroot 
324. col  tons,  wine  15,569,312  grillons,  colza  seed  7790  tons,  hemp 
seed  551  tons,  l::isocd  991  tons,  (lax  1786  tons,  and  fodder  745,792 
tons.  Tlio  forests  (oak,  chestnut,  pine,  poplar,  hornbeam,  maple, 
ash,  beech,  .ind  elnl^  yielded  3,150,000  cubic  feet  of  wood,  a  third 
of  which  was  applied  to  various  industrial  uses.  Apples,  pears, 
peaches,  plums,  cherries,  and  walnuts  are  the  princip.il  fruits  grown. 
The  salt  marshes,  4572  acres  in  extent  and  employing  3500  work- 
men, yielded  2436  tons  of  salt  in  1882.  In  1884  18,409  tons  of 
coal  were  mined.  Iron,  antimony,  lead,  "the  Vendee  diamond" 
(a  kind  of  quartz),  china  cl.iy,  and  slate  are  obtained  ;  and  gnnite, 
gneiss,  slate  schist,  limestone,  cement,  millstones,  and  clny  are 
objects  of  industry.  The  celebrated  beds'of  sea-shells  nc.ir  St 
Jlichcl-en  I'Herm— 2300  feet  long,  985  brftaicf,  and  from  30  to  50 
feet  in  depth — show  to  what  an  extent  the  coast  has  risen.  The 
wool  spinning  and  weaving  industry  occupies  12,570  spindles  and 
£20  hand-looms  ;  cotton,  3100  spindles  and  5  looms  ;  linen,  388 
spindles  and  478  looms  (60  being  power  looms).  There  arc  pot- 
teries, [)aiter-inills,  tan-yards,  dye-works,  a  glass-work,  nianu- 
fartories  of  hats,  boots  and  shoes,  and  l.impbhok,  flocr-mills,  dis- 
tilleries, tile-works,  and  shipbuildingynrds,  and  s,irdiiic3  and  tinned 
fowls  are  prepared, — in  all  575  incfustrial  establishments.  The 
sardine  fisliery  occnpics  800  boats  and  2000  men,  and  there  are 
extensive  oyster-leds  near  Sables-d'Olonne.  Corn,  cattle,  mules, 
fish,  salt,  wine,  honey,  wood,  glass,  and  manure  are  exported  j  wine, 
wood,  building  material,  and  coal  are  among  the  imports.  The 
sliipl'ing  places  are  Couin  and  Beauvoir  in  the  Hrolnn  ni.ir^h,  and 
Noirmouticr,  tl :o  island  of  Yeu,  St  Gilles-sur-Vic,  SaWcs-d'Olonnc, 
L'.\ignilliiii,  and  Lu^on  in  the  Poitevin  marsh.  In  18S2  a  total  of 
3'.'1  vessels  (130,683  tons)  entered  and  cleared  from  all  these  ports. 
Vendee  has  212  miles  of  railn.iy.  3?5  of  national  and  29GC  cf  other 
ronds,  and  62  of  navi^.-ible  rivers  and  cnnals.  In  1S81  the  popula- 
tion was  421,642,  and  in  18S0  434.80?,— an  increase  of  191,332 
since  1801.  The  department  forms  the  diooeso  of  Lucon,  has  its 
court  of  appeal  and  acaileniy  at  Poitiers,  and  is  i:if!i!'V'l  -n  ti  -^  dis- 
tri -t 'f  the  Nantes  army  corps.  There  ni 
(Iji  P.whcsir-Vnn,  tlie  chef-lien  of  'he 

inlial'ita?it3  inlSSO;  Tontenay-le-Comte,  ?■-   - ..l, 

10,114),  30  cantons,  and  300  communes.  L'Jjon  (02s5  inhabitants) 
is  eonn*-rted  with  th**  fei  hv  n  rami,  and  h-*-'  a  rnthedral  of  the 
lltli,  13tb,  14th.  ;  '  .ant  Gothic 

sj-ire,  n  rlou,tcr  of  ''pal  palace, 

and  .1  hosjHtal,  wi;..  ^    ,       :  ..  .,   .  . 

VEN'DOMK,  a  town  of  France,  chicf-Iinu  of  an  arron- 
di-sscinent  in  Iho  department  of  Loir-ct-Clicr,  is  situated  on 
the  rivtr  Loir,  109  miles  Routh-wcst  of  Paris  by  tho  rail- 
way to  Tours,  at  tho  junction  of  the  line  from  Blois  to 
Le'  Mftns,  Tho  abbey  of  tho  Trinity  (12th  to  15th  ccn- 
tnrvi  )  .-.  fine  portal  in  florid  Gothic  style.  '\  graceful 
runs  round  tho  building  at  tho  sprin,';  of  tho 

I         L  vo  rows  of  flying  buttre.»scs,  thcmsc'vcs  routing 

nil  nthir  ilc^'ant  buttresses,  g!ip]>ort  tho  n  ivi'.  Tho  high 
g.:!. TV  (.f  thu  triforium,  the  rich  traccrir:,  '•[  A,o  Tvindow.^ 
ni 
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mcxlcrn  fonta  are  worthy  of  notice.     Part  of  tbo 

in  the  Angevin  stylo  of  tho  VH>ginning  of  tho 

i  y.      fn  tho  choir  nro  iionio  fine  flails  ami  jrla's 

'     1,1   ir.Tl,  r.  nturic".     Tlio  liiccple,  2'">2  fc  ( 

I  i  in  front  of  tho  church,  l>ol(>iigi 

I  .  nrnrv    IimJ  is  OHO  of  tho  finest 

Tho  lower  ]>nrt  is 
r-  '.  with  a  stono  spire. 

It  Ins  1.'   II  f  '  liurch  of  1j\  M.vle- 

h:,.      IM'i   r.  '  ;,y  g  iiiono  s]>irc,  an 

'  of  the  ftldicy.     The  fine  tower 
r  ry)  i<  aII   that   rcinains  of   tho 

church  of   that   name.      Tho   fownhni!   oceupirs   tho  old 
g»tc  of  St  Ocorgo  ;  its  river  front  is  composed  of  two 


large  crenellated  and  machicolated  towers,  connected  by  a 
pavilion.  The  ancient  hospital  of  St  James  afterwards 
became  a  college  of  the  Oratorians,  in  which  Mascaron 
was  a  professor,  but  is  now  a  lyceum :  the  charming 
chapel,  dating  from  the  loth  century,  in  the  most  florid 
Gothic  style,  is  still  preserved.  Parts  of  the  chateau  of 
the  counts  of  Vendome  are  as  old  as  the  11th  century.  A 
public  promenade  leads  to  the  curious  vaults  under  the 
castle.  Vendome  is  the  seat  of  an  arch;eologicaI  and 
scientific  society,  possesses  a  library  of  15,000  volumes 
and  305  MSS.,  and  a  museum,  mostly  archa;ological,  in 
front  of  which  stands  a  statue  of  Ronsard.  There  are 
some  interesting  houses  of  the  15th  and  IGth  centuries, 
and  near  the  town  arc  the  remains  of  a  Konian  theatre. 
The  population  in  18S1  was  7913  (commune  9420),  the 
corresponding  figures  for  1S?G  being  7S43  and  9325. 

VendOmo  ( Kinrfoci'm/m)  apjiears  origimlly  to  have  been  a  Gallic 
oppidum,  replaced  later  by  a  feudal  castle,  around  which  the 
modern  town  has  arisen.  Christianity  was  introduced  by  St  Bicn- 
heure  in  the  5th  century,  and  the  abbey  of  the  Trinity,  w.os  founded 
in  1030.  About  the  end  of  the  10th  centurj-  Vendi'me  became  «n 
independent  county,  and  was  raised  to  a  duchy  in  1515.  It  long 
belonged  to  a  branch  of  tho  Bourbon  family.  During  tho  Wars  of 
Religion  the  town  was  sacked  by  the  PrtJtestants,  by  members  of 
the  League,  and  was  fin.ally  taken  by  Henry  IV.  Since  then  its 
industrial  and  commercial  importance  (tanneries  and  manufactoriei 
of  wooUeu  stuffs  and  gloves)  has  fallen  olf.  Marshal  do  Rocham- 
bcau  was  a  native  of  VendOme. 

VEXEERING  is  the  art  of  attaching  thin  sheets  or 
leaves  of  wood,  ivory,  <tc.,  to  the  surface  of  wood  or  other 
material  of  a  less  costly  or  less  ornamental  description. 
It  is  thus  in  connexion  with  wood,  ivory,  itc,  equivalent 
to  plating  in  tho  working  of  metals.  The  art  is  largely 
practised  in  cabinet-work.  Veneers  are  either  cut  or  sawn 
from  solid  blocks  or  planks.  The  ordinary  veneer  saw  is 
a  circular  instrument  of  large  diameter,  made  up  of  seg- 
ments of  thin  steel  bolted  on  a  strong  circular  iron  frame, 
which  gives  tho  requisite  stiffness  and  rigidity  to  the  saw 
edge.  Tho  teeth  of  the  saw  are  minute  and  finely  set,  so 
as  to  waste  as  little  as  possible  of  the  valuable  material 
as  sawdust.  With  such  a  saw  from  S  to  IC  leaves  per 
inch  may  bo  cut  out  of  a  block  of  wood  and  as  many  as 
30  leaves  of  ivory,  one-third  of  tho  solid  being  reduced  to 
sawdust.  Veneers  are  also  made  from  certain  straight- 
grained  and  jiliant  woods  with  cutting  tools,  either  by  tho 
process  of  ]>!aning  or  of  turning.  For  tlieso  methods  of 
veneer-making,  the  wood  to  bo  operated  on  is  first  reduced 
to  block.H  of  a  size  equal  to  tho  cutting  edges  by  which 
they  are  to  be  mnilo  into  veneer,  and  are  then  steamed  in 
a  closed  chamber  to  soften  tho  fibre.  In  the  piano  vcnoCr- 
cutting  machines  tho  block  of  wood  may  be  stationarj-  and 
the  cutter  movable,  or  nVir  tyrsn,  and  tho  cutting  edge  is 
aj'plied  obliquely  to  tho  blrc"-;.  Immediately  in  front  of  the 
cutter  ])re.'y\urc  is  applied  to  tho  block  to  keep  the  sha\ing 
from  splitting  up.  With  the  planing  machine  from  100 
to  1 .10  veneer  leaves  can  be  cut  from  each  inch  of  thickness. 
By  the  lathc-tuniing  mcthml  continuous  strips  of  veneer  are 
obtained  from  circular  blocks  tho  width  of  tho  cutter,  ond 
it  is  |)os,sililc  to  reduce  tho  blr>,k  till  a  core  of  about  only  9 
inche-s  rtniniiis.  In  the  cuttini;,  as  opposed  to  tho  sawing, 
of  veneers  there  i«  no  >vBate  whatever  of  tho  solid  matfrinl ; 
but  cut  veneers  are  not  so  serviceable,  and  tho  mtwt  valu- 
ablo  veneer  woo<Is,  Ix'ing  hant,  cross-fibred,  and  brittle, 
cannot  bo  treated  otherwise  than  by  sawing.  In  veneer- 
ing, the  surfao's  to  bo  united,  after  roughening,  so  as  to 
give  grip,  fire  coated  with  thin  gluo  applied  very  hot.,  and 
then  tightly  pre.sseil  together  in  a  veneering  press,  with 
hented  cnids  or  plntc-s  of  linc  applied  to  their  surfaces, 
these  cnnU  l>eing  contoured  to  tho  ncce-vsary  eutline  when 
l>cnt  veneers  are  being  planted.  Shouhl  I  ho  vrnecr  show 
any  blistering  after  removal  from  the  prcRS,  lieot,  damp, 
and  local  tircssurc  are  opi'lied  till  vcncrr  and  wood  aro 
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■loli.liv  (TmcBted   together.      Tho   surfar-e    is   nfterwnixts 
'  olbhed,  and  fiuishe\l  as  in  dealing  with  solid 
\\s. 
VKNLUE-VL  DISEASES.     See  Rvtuology,  vol.  .wiii. 
I>.  401,  and  SCRCEKY,  vol.  .\xii.  p.  '20. 
Pif.tl''        YEN"EiCrEL.\,' a  feileral  ivpublic  in  South  America, 
lyin;;  iK'tweeu  about  57*  and  73'  30'  W.  long,  and  1°  40' 
and  12'  id'  X.  lat.     The  republic  claims  that  the  area  of 
its  territory  is  632,S07  squaro  miles ;  but  tho  boundaries 
are  not  yet  definitely  fixed,  and  its  area  is  conse<iuently 
uncertain.     In  the  simth-west  it  claims  large  tracts  extend- 
iiu-  io  tho  south  of  the  equator,  which  are  also  claimed  by 
(."I'l'iubia  and  Ecuador ;  and  in  tho  cast  it  claims  from 
British  Guiana  the  upper  valley  of  tho  Essequibo,  tojjether 
with  all  the  territory  on  tho  left  bank  of  that  river  below 
the  influx  of  the  Itnpununi.     Of  the  total  area  claimed 
only  about  439,000  square  miles  are  actually  under  Vene- 
zuelan administration. 

Physical  Fealims. — A  branch  of  the  eastern  chain  of  tho 
.Andes  enters  Venezuela  in  the  west  about  7*  N.  lat.,  and 
under  the  name  of  the  Sierra  Nevada  do  Mcrida  proceeds 
noith-eastwards  towards  Triste  Gulf.  This  branch  consists 
of  ;  irallel  chains  enclosing  elevated  vallej's,  in  one  of  which 
lie~  tiie  town  of  Morida  at  the  height  of  5400  feet,  over- 
k'.k:d  by  the  highest  summit  of  the  chain  (Picaeho  de  la 
Sierra,  15,000  feet).  The  sierra  contains  the  water-parting 
between  the  basin  jf  the  Orinoco  and  those  of  the  small 
rivers  on  the  north-west.  Hsnce  it  may  bo  considered  to 
terminate  where  the  Rio  Clare,  the  stream  on  which  Bar- 
quisimeto  stands,  after  rising  on  its  western  slopes  flows 
eastwards  into  the  basin  of  the  Orinoco.  Beyond  the  Claro 
l>egin  two  [irallel  ranges  known  as  the  Maiitinlo  Andes  of 
Venezuela,  \.hich  stretch  cast  and  west  along  the  coast. 
The  valley  between  these  two  ranges  is  the  most  densely 
|)-?opled  part  of  Venezuela.  Within  it  lie  the  town  of 
Valencia  (1800  feet),  the  Lake  of  Valencia  (1400  feet), 
and  tho  town  of  CarScas  (3000  feet).  Above  CarAcas  tho 
highest  peak  of  the  system,  Pico  de  la  Silla,  rises  to  8740 
feet.  Behind  the  wide  bay  between  Cape  Codera  and 
Camana  there  is  an  interruption  in  tho  Maritime  .Vndes ; 
but  both  ranges  reappear  between  C'umana  and  the  Gulf 
of  Paria.  West  of  the  Maritime  Andes  low  ranges  (3500- 
5000  feet)  trend  northwards  from  the  end  of  the  Sierra  de 
Merida  towards  the  coast,  on  the  east  side  of  the  Lake  of 
Mar.v.aibo,  while  the  region  on  the  west  of  that  lake  consists 
of  lajoon-studded  lowlands.  East  and  south  of  tho  Sierra 
de  Merida  and  the  Maritime  Andes  the  Venezuelan  territory 
consists  mainly  of  the  basin  of  the  Oiinoco.'  This  region 
is  for  the  greater  part  of  its  extent  thinly  populated  and 
little  known.  It  consists  of  two  portions, — a  vast  hilly  or 
mountainous  area,  densely-wooded,  in  the  south-east  and 
south,  and  level  plains  in  the  north-west  between  the 
Orinoco  and  the  Apure  and  the  mountains.  The  latter  is 
known  as  the  llanos  of  the  Orinoco,  a  region  described  by 
Humboldt  a-s  a  vast  "  sea  of  gra.ss,"  with  islands  of  wood 
ncattored  here  and  there.  Since  the  time  of  Humboldt, 
how.vcr,  the  aspect  of  these  plains  would  seem  to  have 
ri,  •.^-ed  very  considerably.  On  tho  occasion  of  Appun's 
\Wit  in  IS50  trees  stem  still  to  have  been  comparatively 
rare ;  but  a  difTerent  aspect  was  jTesented  when  Dr  P. 
Jonas  visited  the  llanos  in  1878.  From  the  Galera,  the 
southernmost  range  of  hills  north  of  the  Orinoco  basin,  the 
traveller  saw  a  vast  plain  thickly  grown  with  lew  trees, 
among  which  the  c!ia[>arTo  wa-s  chiefly  represented.  Few 
places  were  quite  destitute  of  trees,  and  these  of  small 
extent.     As  far  as  Calabozo  (about  one-third  of  the  dis- 

'  The  nime  means  "little  Venice,"  and  i»  n  mwlifimtioa  of  tlic 
Mine  of  Venecii  (Venice),  eriginally  bestowed  by  Alonzo  Je  OjcJa  in 
14S9  on  an  Indian  village  coiLposed  of  pile-dwellings  on  the  sliores  of 
•ha  Go)'  of  IfaracaiU,  wi,ich  was  called  by  him  the  Oulf  of  Vine .la. 


tancc  between  the  hills  and  tho  Apure)  it  was  now  chaparros 
(evergreen  oaks),  now  mimosas,  which  were  the  prevailing 
feature  of  tho  landscape,  though  other  trees  wcru  not  rare. 
But  towards  the  south  tho  ojien  grass-covered  sjiaces  in- 
creased in  number  and  area.  To  tho  south  of  Cala\)02o 
woods  of  considerable  extent  were  seen.  This  change  in 
the  character  of  the  landscape  is  duo  to  the  decline  of 
horse  and  cattle  rc^.ring  in  the  llanos,  partly  in  consequence 
of  political  disturbances  and  partly  of  a  murrain  which 
broke  out  in  1843  among  horses,  mules,  and  asses,  and  in 
that  and  several  subsequent  years  reduced  their  numbers 
by  several  thousands. 

Gcoloirj. — Geologically  the  chief  mountain  ranges  of  Venezuela 
avo  all  siuiilar  in  striutiirc.  The  nucleus  of  tlie  Sierra  Nevada  do 
Merida  is  formed  of  itlutonic  or  nietaniorphic  rocks  (granito,  sycait.-, 
gneiss,  crystalline  schi-sts,  ,^c.),  and  this  scries  is  continued  through- 
out the  iiortlicrn  chain  of  the  Maritime  .\ndc9.  Stratified,  rocks 
belonging  to  the  Crclaccous  system  are  found  on  both  sides  of  the 
plutonic  nucleus  of  tlie  former  range,  and  are  those  chictly  seen  in 
the  southern  chains  of  the  Maritime  Andes.  Jlost  of  these  dciwsits 
belong  to  the  upper  nienibors  of  the  Cretaceous  system  ;  but  tho 
lower  nieiubei-s  come  to  the  surface  in  considerable  patclies  west 
of  the  Sierra  Nevada  de  .Merida,  and  in  the  chains  just  referred  to. 
Tertiarj-  and  Quaternary  dcjiosits  (generally  as  conqiact  marl,  sand, 
shingle,  and  conglomeiate)  a.e  spread  over  nearly  all  tho  llanos,  as 
well  as  round  the  Gulf  of  iMaracaibo,  and  ia  the  plains  drained 
to  the  north  by  the  Unaro,  between  tl'.o  two  sections  of  the  llari- 
time  Andes.  The  hills  and  mountains  east  of  the  Orinoco,  accord- 
ing to  Humboldt,  Schomburgk,  and  Codazzi,  seem  to  be  maiuly 
composed  of  granite,  syenite,  and  otlior  crystalline  roc!;o. 

Climalc. — The  climate  and  vegetation  arc  such  as  might  be  ex- 
pected from  the  tropical  situation  of  the  country.  Kut  Venezuela, 
as  well  as  the  rest  of  troi'ical  South  America  east  of  the  Andes,  is 
directly  exposed  to  the  trade-winds.  The  teniperatuvo  is  thereby 
considerably  moderated,  and  no  such  extremes  of  heat  are  to  be 
met  with  as  are  experienced  in  the  corresponding  latitudes  of 
northern  Africa.  The  more  populous  parts  of  Venezuela  arc,  how- 
ever, hotter  than  the  maritime  districts  of  Guiana,  being  less  directly 
exposed  to  the  Atlanti.i  breezes.  At  La  Guaira  tho  mean  temper- 
ature of  the  year  is  S5°  Fahr. ;  at  Caracas,  only  10  miles  distant  but 
3000  feet  higher,  it  is  71  "■2  Fahr.;  and  the  greatest  extremes  that 
have  been  observed  at  tho  latter  station  since  1868  are  83°'4  and 
43*  Fahr.  At  both  stations  the  hottest  jJcriods  are  the  middle  of 
April  and  the  end  of  August,  when  the  sun  is  in  the  zenith. 
Kverywhere  there  is  a  well-marked  distinction  between  a  dry  and 
a  rainy  season,  the  latter  occurring  in  the  F.nglish  summer  months, 
when  tho  sun  is  in  tho  northern  hemisphere  and  the  force  of  tho 
trade-wind  on  the  north  coast  of  South  America  is  considerably 
slackened.  At  La  Guaira  the  rainy  season  proper  lasts  only  tliree 
months  (Hay  to  August) ;  but  this  season  lasts  longer  in  the 
mountains  and  in  tho  llanos. 

FoAcna. — The  fauna  includes  among  the  mammals  the  rodents 
and  carnivores  common  to  the  rest  of  tropical  South  America. 
The  manatee  is  met  with  nearly  everywhere  on  the  coast.  In  all 
the  rivers  are  to  be  found  caymans,  electric  eels,  rays,  and  caribs, 
the  last  {Ptjgocxnlrus piraya^  P.  nifjTicans^  P.  niyer,  Jliill.)  consist- 
ing of  several  species  of  savaga  and  voracious  Ushes  armed  with 
two  rows  of  very  sharp  teeth.  Among  the  venomous  serpents  aro 
the  striped  rattlesnake  {Crotalus  durissus),  Lnchcsis  vintnj,  an  ally 
of  the  rattlesnakes,  and  a  rather  rare  species  of  Cophiis,  Among 
the  non-venomous  sorts  the  commonest  are  the  boa  constrictor,  tho 
anaconda  {Emudes  viurinus),  and  the  Coluber  variabilis.  Among 
birds  is  a  singular  form  known  from  its  note  as  the  bell-binl 
iC/i(csmorhy>ichu3  carunculatits).  Coral  banks  abound  on  the  co.nst ; 
like  the  waters  which  surround  tho  roots  of  the  mangiovcs,  these 
teem  with  marine  life,  and  aro  peculiarly  rich  in  bcantihdiy  coloured 
crustaceans.  Swarms  of  locusts  sometimes  commit  great  ravages 
among  the  6cld3  and  plantations. 

Flora. — The  lower  slopes  of  all  the  mountains  are  clad  with  the 
richest  tropical  vegetation.  Amidst  an  endless  variety  of.  dicoty- 
ledonous foliage  trees,  inteilace.l  by  numerous  twinerj  and  climbers 
and  adorned  with  epiphytic  orchid?,  Tillandsia'^^  aroid.^,  ind  L(/: 
aiUhac'.x,  grow  numerous  palms  and  treiS-fcrns,  up  to  the  'uiglit  of 
about  35u0  feet  From  among  tho  forest  trees  may  be  singed  out 
for  mention  the  silk-cotton  tree  {Bmnlax  Cciba),  the  mango  {.l/o.iai- 
/era  i'ldicfi},  the  sainan  {/nga  stinian), — remarkable,  like  tlie  .3:^1 
mentio;ied,  less  for  its  height  than  for  tho  extent  •>r.\  dciia.t/  of 
the  shade  which  it  casts, — the  cow-tree  (Brosimum  Clalri'Jud<'ndtc^i): 
and  the  Attaka  speciosa, — this  last  being  or.c  of  the  finest  orna- 
ments of  the  palm  tribe,  a  tree  whose  s^em,  40  feel  in  height,  ca)rie.s 
erect  on  itfl  crown  leaves  which  also  grow  to  a  height  of  40  teet, 
v.illi  a  breadth  of  8  feet.  The  mouths  of  the  Orinoco  and  many 
parts  of  the  coast  are  rendered  unhealthy  by  mangrove  swamps, 
which  arc  no  doubt  partly  to  blame  for  the  yearly  recurrence  oi 
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Yellow  fever  in  many  of  tbe  coast  towns.  From  these  swamps, 
iiowever.  La  Giuira  is  free,  and  there  tl:c  ycUow  fcrer  is  not  a 
regnUr  risitant.  ,      -     . 

Vegetable  Products.— The  two  chief  crora  grown  for  food  are 
manioc  and  maiie,  the  Utter  being  generally  gronnd  course  and 
baked  into  a  kind  of  cakes  called  areptu,  which  are  eaten  hot  like 
the  Mexican  tortillas.  Amoug  other  vcgcUblo  products  which  take 
an  important  place  in  the  Teue/.uelan  dietary  are  all  kinds  of  tropica! 
fruits,  including  several  kinds  of  melons  and  pnmptins,  the  sugar- 
cane (the  sugar  in  a  little  refined  condition,  kno»-n  as  papclm, 
being  a  favourite  article  of  food),  the  taro,  sweet  potatoes,  Tarious 
bsans  fincluding  two  species  of  Phaxoius,  which  grow  only  high 
up  in  the  mcunUins,  but  are  highly  priced  everywhere),  and  a  species 
of  hemlock  (Comum  mcKhatum),  which  is  eaten  like  celery.  Of 
plantation  products  grown  for  export  by  far  the  most  important  are 
colTee  and  cocoa,  next  after  which  come  tobacco  and  cotton.  The 
following  table  (I.)  shows  (in  thousands  of  tb)  the  variations  in 
the  e::port  of  these  products  in  several  years  since  1630-31  : — 


Tear. 

Octree. 

Cocoa. 

6 

s 

s 

s 

Tear. 

Oofl-M. 

Cooca- 

1 

6 

1844-11 
1850-11 

11,684 

J0,31« 
33.432 

lOS 
1212 

r.39 

9i 
2038 
T81 

1864-85 
IS- 1-75 
lS3i-S6 

M,497 
72,263 
86,115 

8,336 
10,725 
11,268 

543 

337 
156 

5405 
4C01 

273 

This  table  dearlv  shows  that  coffee  is  rapidly  taking  a  more  and 
more  irapo.-tint  place  as  the  Kv\ding  sUplo  of  Venezuela.  Tlic  only 
date  at  which  the  export  of  coffee  sliov.-s  a  decline  as  compared  with 
the  previous  date  mentioned  is  1864-65,  when,  it  is  clear,  from  a 
comparison  of  this  column  nith  that  under  cotton,  that  a  consider- 
able area  must  have  been  temiwrarilv  civcn  np  to  the  cultivation  of 
cotton  in  ccnscqncncc  of  tlio  Civil  War  in  the  United  SUtcs.  As 
regards  qaantity,  VenT.ula  held  tl.c  fifih  jilacc  among  the  colfec- 
exporcing  countries  of  ths  world  on  an  average  of  thj  ten  years 
lS7^-82.'  Poth  coffee  and  cocoa  arc  gro»-n  under  the  shade  of  ory- 
thn.ias,  the  scarlet  racemes  of  which  at  the  flowerinj;  season  impart 
a  brilliant  asjKct  to  the  plantations.  Besides  the  products  above- 
mentioned,  sugar  and  indigo  at  one  time  figured  largely  aniorg  the 
exports  of  Venezuela ;  but  both  of  them  have  now  almost  disappeared 
from  the  li':t  of  exports,  the  former  in  consequence  of  the  decline 
in  'ultivation,  the  latter  because  of  the  increasing  cons  jmption  of 
papclon  among  the  inhabitants. 

The  following  table  (II. )  shows,  in  thousands  of  acres,  the  extent 
of  Uud  under  t^e  principal  crop*  in  1S75,  according  to  Codazzi,  and 
in  18S3  according  to  official  estimates  : 


1875. 

1863.   1 

1S75.     18S3.  1 

J3i-7 

fC-0 
C»'3 

ti-s 

1431  )  ManJos 

42-5 

to-t 

14-8 

67  •» 
CO -3 
156 
J11 
4-9 

Sagv-ejLD« « 

92-4  '  Totiacco   

V»IcUM« 

Miut    

L 

971  !  VnrionsftulU    

67-J  IColtoB 

iVw-S/cct— The  nnmbcr  of  live-stock  was  oflicially  returned  in 
1863  aJ  follows  :— cattle  2,92ti,V33  ;  slicop  and  goats  3,490,503; 
horri"!  i91,603  ;  mules  247,703  ;  avsea  «.'.«,764  ;  pigs  976,500. 

A'inenifa.— Theprincipol  minerals  of  Vtncniola  arc  gold,  copper, 
phosphates,  and  coal,  'llio  rich  auriferous  deposiU  on  the  banks  of 
the  Yumari  lie  100  miles  south-v.cst  of  tne  principal  month  of  the 
Oiinoco.  At  Aroo  in  the  north-west,  about  75  miles  west  of  Puerto 
Cabelln,  are  rich  deposits  of  copiier  ore.  I'hosphatos  arc  obUincd 
from  the  islands  of  Orchilla  anu  .^ves,  which  lie  to  the  ea-st  of  the 
Leeward  Islands  of  the  Dutch.  A  large  dejioiit  of  bituminous  coal, 
•aid  to  be  of  very  good  quality,  exists  about  0  miles  south  of  Itarco- 
lona,  snl  a  com-cssion  fi-r  a  railway  fiom  this  port  to  the  coal- 
bel  his  been  obuiood  from  the  Govemmwit.  Another  cxtensito 
de|io«it  of  bituminooi  coil  has  been  found  on  the  banks-  of  the 
UUro,  a  «m.ill  atream  which  empties  itself  into  the  sea  alout  40 
n,;;  •     ('    ,'  <:      •  tJ^trolcum  is  refined  from  deposits 

,,.  ;-  of  Ix)s  Andes.     Itoth  gold  and 

■  M  rnnking  in  this  rt-spect  next 

■  I'l  exported   from  Ciudad 

■,  so  ur  ns  the  export  was 

;  but  it  is  estimated  that 

I   oz.  wore  smiigf^led  away. 

>  'II  annual  yield  was  alwut 

,1.  ii  llii-i  .  leld  is  dorirrd  is  at  prownt 

)  the  world,  but  the  fpintier  disputes 

■  -n  with  the  investment 

(.f  it  to  which  l*oth 

.i!    <  met  with,  but 


The  manufacturing  industries  n  -^t  extensively  pursued  are  tbe 
making  of  shoes  and  hats.  The  latter  industry  is  chiefly  in  the 
hands  of  Germans.  A  material  CLiled  jipijapa  is  very  largely  used 
for  the  making  of  a  kind  of  hats  in  imitation  of  Panama  straw  hats. 

CoTATmroe. — The  totil  value  of  the  imports  amounted  in  the  year 
1885-66  to  £2,438,135,  and  that  of  the  exports  to  £3,292,171. 
The  principal  exports,  besides  the  plantation  products  and  minerals 
alresliy  mentioned,  are  hides  and  akins,  coir,  and  animals  ;  those  of 
minor  importance  arc  starch,  indigo,  sugar,  tonqua  beans,  cinchona, 
caoutchouc,  divi-diri,  cocoa-nuts,  copaiba  balsam,  plants,  and  tim- 
ber. The  principal  imports  arc  manufactured  articles,  drugs,  and 
wine,  the  last  from  Spain.  Petroleum  is  imported  from  the  United 
States  though  it  is  expected  that  the  native  supplies  will  soon 
meet  the  home  demand.  Foreign  commerce  is  chiefly  carried  on 
with  the  United  States,  Germany,  France,  and  Englana.  There  is 
also  a  coasting  trade  of  considerable  uia^iitude  (value  £2,382,719 
in  1S83).  The  chief  scajwris  are  La  Guiira  (14,000  inhabitants) 
and  Puerto  Cabello  (10,145),  which  has  the  6nest  natural  harbour 
in  Venezuela,  enclosed  by  a  ring  of  coral  reefs  ;  the  next  in  import- 
ance aro  Maracaibo  (31,921),  Ciudad  Bolivar  (10,8G1\  Campano 
(12,389),  Puerto  Sucre,  Puerto  Guzman  Blanco,  La  Vela  (the  port 
of  Coro,  opposite  the  island  of  Cura^o),  and  Guirii  (on  the  Gulf  of 
Paria).  Ciudad  Bolivar  is  236  miles  up  tho  river  Orinoco,  the 
navigation  of  which  bv  any  mouth  has  been  free  to  all  nations  since 
the  25th  of  October  1886. 

Commiiniratifm. — The  total  length  of  railways  open  at  the  end 
of  18S6  was  144  miles,  and  263  miles  were  then  ita  construction. 
The  length  of  telegraph  lines  at  the  same  date  was  2595  miles. 
The  railways  already  in  existence  or  in  construction  are  all  short 
lines  connecting  the  chief  seaports  with  the  nearest  in;portant  in- 
land towns  or  seats  of  mineral  production,  or  lines  radiating  to  the 
more  important  toivns  round  Car.icas.  The  principal  inlind  towni, 
besides  Cakacas  (;.«.),  the  capital  (population  70,509  in  18S3),  an 
Valencia  (36,145),  Barquisimeto  (28,198),  Mcrida  (10,747),  CaU- 
bozo,  Barinas,  Nutri.".s,  and  Maturin  (14,743). 

Popritntim,  ylrea,  <tc. — The  republic  is  divided  into  eight  states, 
ci"ht  federal  territories,  the  federal  district,  and  two  national 
colonies,  the  names  of  which,  with  their  area  in  square  miles  and 
their  population  according  to  an  oSicial  estimate  for  1st  January 
1886,  are  given  below  : — 


Siatts— 

Carabobo    

Ganaan  Blanco 
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Armisticio,  Alto  Orinoco,  Amaionas,  Vuruari,  and  Delta  include 
tlio  disputo.1  tracU  of  territorv.  The  population  of  Caura  in  th« 
prercdinc;  tabln  is  included  in  that  of  the  st-ite  of  Bolivar,  the  ropn- 
lation  of  Armisticio  and  Delta  in  that  of  the  slates  of  Bolivar, 
Zamora,  and  Los  Andes,  and  of  the  colony  of  Bolivar  in  that  of 
the  «Uto  of  Guzman  Blanco.  The  agricultural  colonies  are  under 
the  administration  of  a  governor  sulmnlinatcd  to  tlio  ministrv  of 
proi^rcM  {d'l /um,-Hlo^.  The  pnro  white  population  is  estimated  at 
only  1  per  cent,  of  the  whole,  the  remainder  of  the  inhabitants  be- 
ing Negroes  (originally  slaves,  now  all  free),  Indians,  and  mixed 
races  (mulattos  and  lambos). 

Rtli'jion,  Education^  Ac. — Tli*-  '' 
the  slate,  but  lil>erty  of  worsb; 
lcj;iilativo  enactraont  goes,  elf 
vidcd  for  ;  but  In  the  year  endii 
of  common,  municipal,  and  priv 

lier  of  pupils  99,466.     There  ar..  n  ■       ■     , 

M.ri.li),  19  f"lor.il  collcg.-,  and  various  other  public  and  private 
initilutions  for  higher  education.     The  standitii;  irrav  ronsi.ts  of 
sliout  2800  men,  but  every  male  subiect  Iwln 
five  has  to  bo  enrolled  in  the  nslional   r 

»yitem  of  Venezuela  is  that  of  the  Uitiii  .  '"« 

I'ing  reprewnted  by  the  M/imr.     The  Frjiirh  metne  .y.t.m  of 

wn^:ht,  and  measuw.  is  likeaLv.  the  Irp.    ■->•,•*•";  ;'',"»  'i'?" 

wcighu,  the  libra  =1014  lb  avoir.,  the  quinUl  =101-4  lb  avoir., 

and  Iho  arroba  =  25-35  lb.  Bn>  «Ko  in  u«o.         .     .      ,   ,  ,  _ 

., ,      ,  .  ..  ..,    wiiirh  is  chiodv  derived  from  rnslomi 

so  to  £1.093.C«t  and  the  «i>enditure  to 

,l„ht,  of  n-bi'-b  'h-  .Ti^mal  portion  aJon« 

«in..uiiUd   ill  IhrS  I.,   nearly  il  '     "  'o'o'f 

)rrr«t.  was  reduced  in  ISSI  t'  y  . 
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{^fffPfifimm  —Tho  coniititiition  U  mfvlrlW  to  Komo  extent  on 
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1^*11^1,.— Ti.<-- .  -i^tol'  VtiKiucU  w^  the  first  partof  tho  American 
(waii.Un.l  ^;:;^.t.•d  hy  C'>!uinbus,  who,  diirin!»  his  third  voyago  in 
II  .      ,-  .If  gf  Paria  and  sailed  alon^  the  coast  of  the 

d  Id  the  following  year  a  much  grcntcr  extent 


A.i..:. 

In  1- 
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t  by  Alonzo  di  Ojcda,  who  was  nccompanied 
..cd  Amerigo  Vespucci.  In  USO  tho  territory 
■  .  captain-generalcy  of  Caricaa,  and  it  remained 
rill  the  early  part  of  tho  19th  century.  During 
wes  were  introduced  ;  bat  Ivss  attention  was 
U  to  this  region  than  to  other  parts  of  SpMii:di 
.  .;.:!.  .>.:u  known  to  lie  rich  in  the  precious  metals. 
,0  \ti.  ak'.x  roM  ag^invt  tJio  Spanish  yoke,  and  on  14th 
tho  follow  i::;;  year  tha  indtpcnJcnco  of  the  territory  was 
proclsiraed.  A  war  ensued  which  lasted  for  upwards  of  ten  years, 
and  the  principal  eTcnta  of  which  are  described  uffdcr  Bolivar 
(j.r.),  a  natirc  of  Canieas  and  tbtr  leading  spirit  of  the  revolt.  It 
w»s  not  till  3uth  March  1S45  tiut  the  independence  of  the  republic 
irma  rtco>jniird  by  Srain  in  iho  treaty  of  Madrid.  At  th'j  dato  of 
the  battle  of  Caraboix)  fI8*21),  by  which  the  power  of  Spain  in  this 
p»rt  of  the  wrrld  was  broken,  Venezuela  formed  part  of  the  federal 
state  oi  Colombia,  which  embrace*!  also  the  prcsoni.  Colombia  and 
Ecaador ;  but  a  meeting  of  VenczueLm  notables  on  2Glh  November 
1829  declared  for  the  separation  of  their  country  from  the  con- 


fwlfracy.  Vrnezuola  pafu>iid  through  tho  firat  ytars  of  its  infle- 
(icndtMit  exi-Ucnce  with  mnro  qu>oti)es5  t)>o>i  the  othoY  members  of 
the  confederacy.  Tn  IS-IG  thore  began  i  s?^■L^  ol  civil  wars  and 
revohitior.-;.  which  continued,  with  but  short  pciiod<»  of  itht.  <1owl 
to  the  cla»e  of  1S70.  The  chief  rival  parties  i.i  these  internal  dis< 
bcuaions  were  tho  Umouisls  and  the  Federalists  :  the  former  aimed 
at  socnring  a  strong  central  Government,  wliile  tho  latter,  nbo 
'vcrc  ullimately  victorious,  dcsiivd  to  obtain  a  large  nieusuro  r.( 
mtlcpvndcnce  for  separate  iilntes.  It  was  during  ihi'So  troubles  that 
the  emancipation  of  the  slaves  took  place,  uuder  a  law  of  2<th 
March  1854.  On  28th  March  18G4  a  federal  constitution  was 
drawn  up  for  tho  rcpublit.  Three  years  later,  however,  tiic  civil 
war  broke  out  again,  and  matters  continued  in  an  unsctt'n^d  state, 
till  in  December  1870  Don  Guzman  Bl.inco,  who  had  taken  tho 
leading  part  on  the  side  of  tho  Federalists,  was  dcclaixd  provisional 
president  From  that  dot'j  IMamto  acted  as  dictator  till  20th 
Fcbruar>-  1S73,  when  ho  was  clflctod  constitutional  president  for 
four  years,  pnd  it  has  been  chiefly  owing  to  his  energy  and  ability 
that  the  confederacy  has  since  proceeded  on  a  courae  of  ordcily 
development.  The  two  flourishing  agricultural  colnnios  already 
mentioned  were  founded  during  his  fust  tenure  of  oMicr,  in  1S74. 
The  chief  event  in  recent  years  has  been  tho  re-division  of  tho 
territory  in  18S1  into  the  states  and.  territories  whoso  names  are 
given  in  the  tabic  above. 

JJiWtojrnpAjf.— See  riumboHt,  l'ci/a(je  avi  Rii/iorts  ^quiiioriales,  Parle,  18M  ; 
C.  F.  Apiiiui,  VntcT  den  TrofUTi,  vol.  i.,  Jena,  lH7i  ;  A.  Cndaxiti,  Jicsiimcii  dc 
la  Gcwfraji'-  dt  ytnesMtla,  Pahs,  ISM;  I)r  P..  Villdviccncio,  -La  Itrnuhlirj.  dc 
I'enesve'.thnjolaPuntade  Vista  dt  laGeorn'Ujin,  Ac,  Canlcji.t,1880;  Dr  W.  Sicvors, 
"  Itclsebcriclitc  aus  Venezuela."  in  MUteii.  grnijr.  Gtselis^h.,  Hamburg,  1&S4  ;  Dr 
P.  Jonns,  "  Xnc)iriclitcn  aus  Venezuelo,"  in  rtUrmann's  Mittcitxnujin.  ISTS  and 
1579:  Dritish  and  U.  S.  Conmlar  Reports.  &c.  :  J.  .M.  Srci!C'>.  The  Land  of 
Bo'trar,  London.  2  vols..  1878.  Rcp;ii-Jing  tlic  gcolo^^y,  bcc  Honnaiin  Karstcn. 
GicHooie  d<  VAncienne  Colonbie  Bolivarienne  (with  a  gcnlo^iccl  man  and  eii-ht 

thtcs),  Dcrliii,  ^to.  18«6 ;  tna  a  paper  on  the  fold  mines  of  Vcnciuula  by  O. 
c  yrvf  F-vstcr,  in  Ovart.  Jourii.  Gcol.  Sc.,  vol.  xxv..  ItW.  RpRording  llio 
fnanft  and  tior:;,  see  A.  Ernst.  Estiidios  sobre  la  '"iorr.  y  '■Vnnrr  rfe*  I'menicftl. 
CnrACHS;  1S77,  -ito.  Tlicre  is  a  ni.ip  of  \encKuela  hy  A.  Cod.iE^i  in  four  shcctn, 
T.-ith  vio'.Ts  and  statistical  tables,  ISTC;  Ciia  a  pliysical  r.iid  iioljtiea!  ir:.ip 
acrompaafc^  the  StatUlical  A  mi  iiai-y  issued  by  the  mtni&lry  oi'  proi;i-c5s  (Cardros, 
leiT),  (G.  G.  C; 
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f  A  LTHOUGH  the  numerous  marshy  islands  of  the  la- 
•  Xi  goona  extending  along  the  north-western  shores  of 
the  Adriatic  between  Altinum  and  Adria  are  known  to  have 
been  largely  used  from  tho  be;^nning  of  the  5th  century  by 
the  inhaliitants  of  Venetia  (compare  vol.  xiii.  p.  447) — one 
of  the  twenty-nino  provinces  into  which  Italy  was  divided 
by  Constantine — as  temporary  retreats  from  successive 
l»riiarian  invasions,  the  first  permanent  settlement  on  the 
site  of  tho  present  city  of  Venice — the  Rivo  Alto  (Rialto) 
and  its  numerous  adjaceab- islets — cannot  with  certainty 
U;  tmocd  further  back  than  to  the  beginning  of  the  9th 
con-,  ry.  The  physical  conditions  with  which  the  earliest 
inli.i!  tants  had  to  deal  were  such  as  might  seem  singtilarly 
un;rv.[.itiou3  to  the  growth  of  a  large  and  prosperous  city. 
Tht.r  untillable  and  salt-encrusted  soil  possessed  no  kind 
of  mineral  wealth ;  the  thickets  which  here  and  there 
diversified  the  surface  of  the  barren  marshes  produced  no 
fcrvi -.j.ible  timber;  and  even  druikable  water  was  hardly 
obtaiiiible ;  yet  it  was  here  that  tho  Venetians  by  their 
inventiveness,  their  energy,  their  industry,  and  their  genius 
for  commerce  succeeded  in  establishing  themselves  on  a 
firm  sr<il  and  maintaining  their  independence,  in  making 
\  tht.r  noighbonra  their  tributaries,  in  sending  their  fleets 
'tn  dii^tant  shores,  in  conjtrolUng  the  destiny  of  empires, 
''  and  convjiidatine  a  naval  power  that  b  unique  in  the  his- 
tory of  the  world. 
Knit)  1 1  The  Venetian  form  of  government — that  of  an  aristo- 
»*"»ii  cralic  repuldic — had,  its  first  beginnings  at  a  very  early 
(leriod.  Originally  all  power  had  been  delegated  to 
inagiitratcs  known  as  tii>/uni  mnrilimi  or  maritime  tri- 
bnnes  :  but  in  607,  in  order  to  give  greater  strength  to  the 
kUiireme  power  and  more  unity  to  the  popular  representa- 
t'n  I  a  difge  or  duke  was  chosen,  who  had  liis  residence  in 
'■  ;  little  town  of  Ueraclea.     The  first  to  bear  this  title 
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was  Paulucio  Anafcsto :  the  assembly  by  which  he  was 
elected  consisted  of  the  eatire  body  of  the  inhabitants,  not 
only  of  the  towns  on  the  mainland,  which  were  constantly 
under  fear  of  renewed  barbarian  devastations,  but  also 
those  oi"  the  islets  of  the  lagoons.  Although  all  had  equal 
electoral  privileges,  there  were  gradations  of  social  rank, 
the  citizens  being  divided  into  three  classes — the  mayyiori, 
the  mxtiocri,  and  the  minori.  Tho  new  arrangement  lasted 
only  forty  years,  when  a  general  assembly  resolved  by  ac- 
clamation on  tho  abolition  of  tho  ducal  power,  for  which 
was  substituted  that  of  the  m\ifstri'della  milizi.a,  wliose 
term  of  ofiico  was  to  last  onfj'  for  a  year.  The  inconveni- 
ences of  the  new  system,  however,  soon  became  ajiparent, 
and  five  years  later  (742)  the  assembly  demanded  the 
restoration  of  a  single  popular  reprcscutative  with  life 
tenure,  who  again  bore  the  title  of  doge.  On  this  occasion 
the  newly  elected  doge  transferred  his  residence  from 
Heraclea  to  Malamocco.  The  practical  risks  involved  in 
the  new  experiment  are  obvious.  In  tho  succession  of 
doges  some  w^re  almost  sure  to  show  themselves  unfit  for 
the  supreme  power,  others  to  disregard  tho  authority  of 
the  auxiliary  magistrates  associated  with  them  for  purposes 
of  control,  and  som£  even  to  aim  at  tlic  establi.shmcnt  of 
an  hereditary  tyranny.  Consequently  the  next  sixty  years 
witnessed  a  succe.ssion  of  bloody  revolts,  in  the  cojrsc  of 
which  three  doges  were  put  to  death,  ono  deposed  and 
exiled,  and  several  others  condemned  to  lose  tlieir  eyes. 
Xor  was  the  incapacity  or  the  ambition  of  individuals  the 
sole  cause  of  such  revolutions  :  new  circumstances  as  they 
arose  sometimes  compelled  the  doges  by  the  very  law  of 
their  existence  to  seek  support  outside  the  limits  of  the 
state,  at  one  time  from  the  Greek  empire,  whose  frontier 
extended  to  their  ve^J'  doors,  at  another  time  from  the 
Lombards,  the  latest  invaders  of  Italy,  who  had  permanently 
established  themselves  there  and  were  daily  acquiring  new 
influence.     Foreigners  who,  in  connexion  with  the  interests 
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of  commerce,  had  entered  into  close  relations  with  the 
Venetians  took  advantage  of  these  to  stir  up  troubles,  and 
sought  to  conciliate  the  doges  with  a  view  to  the  enlarge- 
ment of  their  trailing  privileges  or  the  concession  of  mono- 
Wir  polies.  Between  712  and  SIO  various  struggles  arose 
Willi  which  called  for  the  intervention  in  the  lagoons  of  the 
Pippin-  generals  of  I'ippin  and  his  son  Charlemagne.  Doge  Obe- 
lerio,  a  declared  partisan  of  the  Franks,  allowed  a  war  to 
break  out  between  the  Venetians  and  the  Lombards,  in  the 
couroo  of  which  Pippin  seized  Grado,  the  see  of  the  patri- 
arch, burnt  Caorle,  Jesolo,  and  Heraclea,  encamped  in 
Albiola,  and,  forcing  his  way  into  the  lagoon,  threatened 
Malamocco  itself  (see  map,  p.  157  below).  Peace  was 
afterwards  concluded,  and  the  danger  to  which  the  last 
refuge  of  the  fugitives  from  the  mainland  had  b»en  exposed 
led  to  their  increased  security.  For,  whether  from  the 
instinct  of  self-preservation  or  from  a  growing  conscious- 
ness of  the  idea  of  fatherland,  these  fishermen  became 
drawn  together  more  closely  than  ever  for  purposes  of 
common  defence,  and  foxind  themselves  possessed  of  a 
power  hitherto  unsuspected,  so  that  they  were  able  to  com- 
pel their  enemies  to  respect  their  independence  and  enter 
into  commercial  relations  with  them.  The  year  810  was 
one  of  the  most  important  in  the  annals  of  Venice  :  it  was 
then  that  the  peojile  finally  abandoued  the  mainland  in 
order  to  make  the  Rivo  Alto  with  its  surrounding  islets 
the  permanent  scat  of  their  government.  The  same  year 
witnessed  the  beginnings  of  the  basilica  of  St  Mark. 
Angelo  Partecipazio,  who  had  proposed  tho  migration  to 
the  Rialto,  was  chosen  doge,  and  the  town  of  Venica  may 
be  said  to  have  been  then  founded. 
Early  From  £11  to  1026  there  was  a  succession  of  eighteen 

<logu.  doges,  of  whom  no  fewer  than  fifteen  were  selected  out  of 
three  leading  families,  political  power  thus  plainly  tend- 
ing to  become  hercditar)'.  It  was  no  uncommon  thing, 
however,  for  the  jieople  again  to  dismiss  those  whom  they 
had  thus  placed  in  power.  Murder,  exile,  cruel  punish- 
ments, closed  the  career  of  more  than  one  of  the  doges 
wlio  had  been  called  to  the  supreme  authority  by  a  unani- 
iii'nis  vote ;  whole  families  connected  with  rulers  who  had 
1-  -n  dei>csed  or  put  to  death  were  compelled  to  quit  the 
i  l-.iiJs,  and  sought  tho  help  of  tije  emperor  Ctho  II. 
Tl'it  emperor  was  preparing  an  expedition  against  Venice 
at  the  very  moment  of  his  death  ;  and  now  once  more  the 
Venetians  founijl  safety  in  the  very  greatness  of  tho  danger 
which  had  threatened  them,  for  tho  peril  itself  indicated 
to  them  the  future  at  which  they  ought  to  aim  if  they 
would  live  and  rule. 
Sappm-  From  the  necejuitics  of  its  geographical  position  tho 
''"'■  ' '  '  )und  to  become  a  maritime  power  and  to 

;'  Towards  the  end  of  tho  10th  centurj' 

11:-  .!■  ..J  1  .1  iro  Orscolo  by  a  vigorous  effort  cleared  the 
Bca  of  fiirales,  who  dwelt  on  the  lastcm  coast  of  the  Adri- 
;•■         '  '     '  '  ■'      ^'      — '  commerce,  and 

'  ar.d  the  islands 
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and  in  the  islands,  as  well  as  colonies  and  factories  advan- 
tageous for  her  commerce.  The  whole  littoral  from  Trieste 
to  Albania  became  in  this  way  a  sort  of  prolongation  of 
the  Venetian  coast.  The  Bytantine  emperors  could  hardly 
fail  to  become  jealous  of  this  great  though  pacific  influence, 
and  of  tbe  wealth  thus  created  under  their  eyes  and  at 
their  e.vpense;  and  in  the  spring  of  1171  Manuel  I. 
ordered  the  sequestration  of  all  Venetian  goods  and  of  all 
Venetians  who  had  settled  within  the  empire.  Such  a 
high-handed  act  at  once  called  forth  an  outburst  of  enthu- 
siasm, and  the  doge,  Vitale  Miciiitli  li.,  sent  out  against 
Constantinople  an  imposing  fleet  to  avenge  the  cause  of 
the  Venetian  colonists.  An  outbreak  of  plague,  however, 
on  board  the  fleet  compelled  him  to  return  to  port ;  in  so 
doing  he  brought  the  scourge  to  the  town  itself, — a  dis-  . 
aster  wiuch  led  to  his  death  at  the  hands  of  the  infuriated 
populace.  Even  this  catastrophe  was  not  without  its  uses, 
for  it  led  to  the  introduction  of  reforms  fitted  to  give 
greater  internal  stability  to  the  state. 

Under  Sebastiano  Ziani,  Michicli's  successor,  the  con-  Conili- 
stitution  underwent  a  further  modification.  The  citizens,  ';'t>oj'  ^ 
already  divided  into  quarters  {sestieri),  nominated  twelve ' 
electors,  who  in  their  turn  made  choice  of  forty  picked 
citizens  in  each  of  the  divisions  of  the  city.  The  480  thus 
chosen  constituted  the  great  council,  a  body  possessing  at 
once  deliberative  and  executive  functions.  Before  this 
peiiod  certain  intimate  councillors,  two  of  them  perma- 
nent, had  been  summoned  to  act  as  advisers  of  the  doge 
in  matters  of  importance ;  but  now  their  number  was  in- 
creased and  they  were  requested  (hence  the  name  pregalo^ 
to  assist  the  head  of  the  state  in  all  circumstances.  The 
two  permanent  councillors  of  tho  doge,  increased  to  six 
and  conjoined  with  the  supreme  magistrates  on  whom  the 
administration  of  justice  had  always  devolved,  formed  the 
lesser  council,  which  afterwards  came  to  be  known  as  La 
Signoria.  If  we  add,  finally,  to  tho  powers  already  enu- 
merated the  council  of  ten,  which  was  instituted  later,  and 
also  take  into  account  the  increasing  body  of  secretaries 
and  the  magistracies  which  were  gradually  created  as  need 
arose,  we  shall  have  an  adequate  conception  of  tho  per- 
fected instrument  of  government  by  which  the  republic 
was  controlled  from  the  13th  century  until  its  fall.  While 
the  political  organization  was  thus  rapidly  developing,  the 
change  which  was  also  pa.^sjng  over  its  democratic  spirit 
must  not  be  overlooked  :  the  simple  citizen  gradually  lost 
his  privileges,  and  tho  increasing  restrictions  laid  upon 
freedom  ultimately  made  the  government  essentially  aris- 
tocratic. Towards  the  end  of  the  1.3tU  century  (lL'y7)  the 
important  measure  known  as  the  "  Shutting  of  tho  Grcot 
Council "  (compare  vol.  ivii.  p.  527),  and  subsequently  the 
inscription  in  the  Golden  lk>ok  of  the  names  of  all  braii'-hea 
of  the  noble  houses,  for  ever  shut  against  plel>cians  every 
avenue  to  jwswer.  For  a  long  time  licforc  this  the  right 
of  electing  the  doge  had  Ijccn  rc.<:tricted  to  certain  caro- 
fully  selected  citizen.% — a  constitutional  chanuo  of  rapitol 
ini]Kirlancc,  which  had  caused  much  di.-icoMtint  and  raised 
such  a  ferment  in  the  mind  of  the  nm.M^ts  that  the  first 
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w»s  i>erceiTed,  and  there  cams  to  be  instituted  special  kinds 
of  mni.'ijtrates,  such  as  the  "correctors  of  the  ducitl  eugage- 
mcnt/'  whoso  function  was  to  revise  tjie  charter  to  which 
he  wax  to  swear,  snd  who  steadily  exercised  it  in  the  way 
of  restricting  his  freedom  in  svu-h  a  manner  that  alnjut  the 
16th  century  his  lot  was  little  better  than  that  of  a  prisoner 
of  state.  Then  there  were  the  "  examiners  of  the  decciscd 
doge,"  instituted  in  IpOl,— posthumous  judges  whoso  ver- 
dicts on  c.\  h  departed  doge  on  b«half  of  posterity  still 
fiu  red  to  neutralize  the  dangers  arising  from 

of  Venice  was  officially  written  by  contem- 
'.'r<.    The  records  they  have  left  are  of  course 
!c  ;  but,  as  they  were  subjected  to  n 
i,  the  element  of  critic'?m  is  quite  ab- 
bciit.     MoUu.ii  iuvi.!.*;.Ators,  viewing  the  events  from  the 
ont'if-",  have  t«en  much  more  successful  in  forming  a  true 
ju''  ■         1  them  and  in  tracing  effects  to  their  actual 

ca-;  .   Venetians  who,  since  the  fall  of  their  re- 

pul:K.  !i.i..  I.' favoured  to  investigate  its  annals  in  an 
ind(.j.^inl.  at  .-;;r.i  Lave  como  to  the  conclusion  tRat  it  was 
between  the  l.tii  and  the  loth  century  that  the  state 
reached  its  bi;,-li:-t  prosperity  and  power.  In  point  of 
fact,  the  ri-r.ulilic  had  at  the  beginning  of  the  13th  century 
become  so  powerful  that  the  Byzantine  empire  fell  into  its 
hands  through  the  conquest  of  Constantinople  by  the  doge 
Enrico  Dar.dolo  (1204)  The  Venetians  even  sought  to 
raise  a  Latin  empire  upon  its  ruins,  but  the  attempt  was 
frustrated  by  the  jealousy  of  tire  rival  republic  of  Genoa, 
which  re-established  the  Greeks  in  12G1.  The  period  be- 
tween 1172,  the  date  of  the  dection  of  .^cbast'ano  Ziani, 
and  1300,  that  of  the  election  of  Fietro  Gradenigo,  is  one 
of  th»most  brilliant  in  the  history  of  Venice.  The  union 
♦hat  prevailed  among  all  the  citizens,  the  common  effort 
of  all  classes,  the  military  ener^'y  of  the  Government,  the 
kupple  fleiibility  of  ita  policy,  had  given  them  Constanti- 
jiople ;  and  the  peace  which  they  made  with  Palxoloi;,i3 
on  his  restoration  to  the  Byzantine  throne  brought  them 
many  splendid  advantages.  It  was  in  virtue  of  these 
nuccesses  and  in  the  midst  of  the  internal  peace  which 
they  bad  secured  that  Pietro  Gradenigo  proiwsed  the 
"Shutting  of  the  Great  Council,"  a  measure  the  importance 
of  which  can  be  traced  throughout  the  subsequent  history 
of  the  state.  Its  effect  was  to  exclude  from  political  power 
all  who  had  not  been  members  of  that  assembly  during 
the  previous  four  years ;  in  a  word,  it  constituted  an  heredi- 
tary legislature.  Grave  as  the  measure  was,  alternately 
accepted,  rejected,  modified,  and  never  unopposed,  it  was 
finally  carried  The  new  body  enacted  new  laws  and  pro- 
vided administrative  heads  for  the  ten  de|)artment3  of 
government, — jtutice,  legislation,  worship,  finance,  com- 
merce, educatio:i,  war,  marine,  public  health,  and  city  aJ- 
mini.^'.ation.  The  powerful  and  wealthy  republic  nov,' 
found  the  honour  of  its  alliance  sought  by  eniptrors  and 
]>opcs ;  the  standard  of  St  Mark  was  a  familiar  sight  all 
ivcr  the  Mediterranean  ;  and  ultimately  Venice  entered  the 
'•Eiirw:>ean  concert."  Kow,  too,  she  began  to  show  that 
t]-.-.  '  :i  to  architecture  and  the  fine  arts  generally  of 
\  '■■  ica  of  St  Jfark's  and  the  ducal  palace  are 

tut  ng  monuments. 

Grown  wealthy  by  corainci'ce,  and  having  acquired  by 
the  force  of  arms  considerable  territory  on  the  ca.'it  of  the 
Adriatic,  the  Venetians  now  cast  their  eyes  towards  Asia. 
Their  adventurous  travellers  had  penetrated  to  the  central 
regions  of  that  continent,  and  Marco  I'olo  on  his  return 
dazzled  the  populace  by  his  wondrous  tales  and  excited  the 
cupidity  of  the  merchants  with  visions  of  the  riches  of  the 
Eiut.  New  commercial  cnteq)ri5es  were  entered  on ; 
eamplea  of  Oriental  inda-itry  with  all  their  splendour  of 
colour  ■■".d  delicacy  of  pattern  were  brought  home  ;  glass, 


enamels,  tapestries,  cilks,  served  a^  modcLi  to  the  deft; 
arti.'-ans,  who  drew  from  them  new  inspiration  and,  re-dis- 
covering the  secrets  of  the  smith '.•<  and  potter's  and  glass- 
blower's  art,  reproduced  the  artistic  triumphs  of  their 
Oriental  masters.  Nor  were  letters  neglected  ;  rich  and 
ancient  manuscripts  were  brought  from  CJ  recce  ;  a  friendly 
asylum  was  offered  to  exiled  men  of  genius  and  learning  y 
and  freedom  of  thought  and  intellectual  independence  be- 
gan to  be  exercised. 

If  Venice  in  the  course  of  its  history  was  able  at  one  Corn- 
period  or  another  to  show  its  superiority  in  every  field  of  "!':'■':'«' 
activity,  if  at  the  same  time  it  was  able  to  show  enduring  \!j"J"'  " 
stability  in  its  institutions  and  a  wealth  and  political  power  tiana. 
quite  out  of  proportion  to  the  smallnessof  its  territorj'  and 
the  number  of  its  subjects,  it  owed  these  in  the  first  instance 
to  its  genius  for  commerce  and  to  its  maritime  ascendency. 
This  commercial  genius  led  in  the  first  place  to  the  de- 
velopment of  Venetian  shipping,  the  growth  of  the  arsenals, 
and  large  advances  in  the  art  of  naval  construction,  and 
ultimately  resulted  in  indisputable  naval  supremacy.  The 
beginning  of  its  fortune  was  in  the  salt  trade,  o£  which  it 
had  the  monopoly  thi-ougliout  central  Europe.  Besides 
working  tho  sources  of  salt  which  they  had  w-ithin  their 
own  territory,  the  Venetians  rented  those  of  their  neigh- 
bours the  Bolognese,  and  found  access  to  the  rock-salt 
deposits  of  Austria  and  Hungary ;  and  in  every  instance 
where  a  treaty  was  made  v/ith  a  foreign  power  a  clause 
was  introduced  reserving  to  Venice,  whether  as  victor 
or  as  vanquished,  the  exclusive  privilege  of  supplying  this 
commodity.  The  arsenal  of  Venice,  which  still  exists,  was  The  «r 
its  palladium  ;  the  high  organization  of  this  establishment,  ^"'^"■^ 
the  technical  skill  of  its  workmen,  the  specially  selected 
body  of  the  "  arsenalotti,"  to  whom  the  republic  entrusted 
the  duty  of  guarding  the  senate  and  great  council,  and  its 
admirable  discipline  were  for  centuries  the  envy  of  other 
European  powers.  The  enemies  of  the  rcjjublic  frequently 
made  special  efforts  to  destroy  it  by  espionage  and  treach- 
ery. At  the  most  critical  period  in  its  history,  when  it 
was  engaged  in  its  great  struggle  with  the  Turks  towards 
tho  end  of  the  16th  century,  tho  arsenal  regularly  sent 
forth  a  fully  equipped  galley  each  morning  for  a  hundred 
successive  days.  The  power  or  decadence  of  tho  republic 
at  caca  period  may  be  measured  by  the  extent  of  its  build- 
ing-yards and  by  the  num'oer  of  its  workmen  and  seamen. 
Where  an  ambassador  had  on'-e  seen  an  imposing  force  of 
200  ga'leys  all  fully  equipped  for  sea,  another  two  centuries 
later  saw  only  20  ships  of  war,  10  galleys,  and  2  galeasscs. 
At  the  acme  of  its  prosperity  the  arsenal  employed  16,000 
workmen  ;  but  a  little  more  than  a  century  afterwards,  even 
at  a  time  of  war,  that  number  had  fallen  to  2000,  still 
further  dimin;'>hcd  in  peace  to  500. 

The  14th  century  is  remarkable  for  a  series  of  con-/ 
spiraciea,  which  the  official  historians  have  attributed  toj 
mere  turbulence  and  malignity,  but  which  no  doubt  had  -■■ 
their  main  cause  much  deeper,  in  the  position  to  which    • 
the  masses  had  been  brought  by  the  ))olitical  changes  of 
preceding  centuries.     The  conspiracy  of  Marino  Bocconio 
in   1300,  that  of  Bajamonto  'Tiepolo  ten  years  later,  a 
third  in  1328,  and  finally  th.-^.t  associated  with  the  name 
of  Marino  Faliero  (1355),  without  actually  ijnperilling  the 
existence  of  the  state,  compelled  the  great  council  to  take 
measures  ag-.inst  the  recurrence  of  such  movements,  and 
resulted  in  the  creation  of  the  "  council  of  the  ten,"  that  Council 
powerful  and  mysterious  body  the  significance  of  which  "'  '>^°- 
still  continues  to  exercise  the  ingenuity  of  tho  modern 
historian.     Of  these  four  conspiracies  the  first  three  were 
certainly  aimed  at  the  restoration  of  popular  rights ;  the 
fourth,   on  the  other   hand,   arose  out   of   an  ambitious 
attempt  to  seize  personal  [lOwcr.     The  legend  of  Marino 
Faliero  is  well  known  (see  Falieeo).     It  would  be  difficult 
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to  describe  exactly  the  functions  of  the  council  of  the  fen. 
Appointed  merely  provisionally  in  1300  at  the  time  of  the 
conspiracy,  to  act  as  an  inquisition,  it  \ras  made  a  perma- 
nent body  in  13".!.  Twenty  years  later  the  iniportance 
of  the  process  ajrainst  Marino  Faliero  led  to  an  increase 
in  the  number  of  its  members  {la  zonta),  and  thencefor- 
ward the  ten,  under  the  presider.cy  of  the  dope  (il  eon- 
"ig'-io),  took  cognizance  of  all  matters,  a:iJ  tlvjir  action 
extended  over  every  clejiartmect  of  goveniiiicnt.  It  is  a 
mijtake  to  suppose  that  the  council  was  merely  an  exten- 
sion of  the  ( ower  of  the  aristocracy.  It  acted,  on  the 
rcntrajy,  aa  a  check  on  the  encroachments  of  the  latter ; 
and,  if  it  occasionally  tell  into  culpable  e.xcesse.<?,  if  some- 
times it  employed  v.-hat  might  be  called  "stage"  machin- 
ery, allying  it-ieli  with  informers,  rewarding  traitors,  sur- 
rounding its  deliberations  with  an  air  of  mystery  only  too 
favourable  to  private  revenge  and  too  threatening  to  public 
security,  and  in  fa^^t  becoming  at  one  time  plainly  the 
instrument  of  tyranny,  nevertheless  its  constanv  watchful- 
ness over  the  interests  of  the  state  was  not  without  advan- 
taees  and  compensations. 
Contest  "As  invariably  ha;>pen3,  the  threatenings  of  danger  from 
»ith  without  gave  pau.sc  to  interna!  sedition  and  served  to  unite 
*'*'"'*  more  clo^ly  together  the  aristocracy,  the  jieople,  and  the 
middle  cla.«sc.s.  Th«!  Genoese  could  but  ill  endure  the 
supremacy  of  their  rivals  in  the  Adriatic.  Leaving  out  cf 
account  a  few  y.Mr<  of  trace,  from  1203,  the  year  of  the 
Acii-zl  of  the  Vert'-iians  hy  ti.eir  rivals  at  Curz"la,  to  1373, 
wnen  after  vario'i.-.  changes  of  forf.ine  the  com[>l<-tn  destruc- 
tion of  their  fli'Ct  by  the  Genoese  at  Pola  alio .vid  the  latter 
to  for';e  a  pa=Ba.f;e  to  the  very  heart  of  the  LagiKins,  the 
strug^'v  boi'veen  the  two  maritime  republics  had  gone  on 
unintirrui'ledly.  Never  had  Venice  been  nearer  total 
destruction  than  after  the  disaster  at  Pola,  bul  m'ver  also 
had  the  patriotism  of  her  citizens  cxpre.sscd  itself  more 
clearly  anJ  unmistakably.  Tho  community  of  interest  be- 
tween all  classo.^  was  fully  realized  :  old  m-n,  women,  and 
children  flew  to  arms  ;  all  cla-s-sea  liberally  contributed  to 
the  replenishment  of  the  empty  treasury  ;  the  precious 
things  that  had  been  brought  from  the  East  found  their 
way  into  the  meltintj  p<it,  and  oven  the  altars  were  stripped. 
Doj-e  AnJrca  Cortarim,  an  old  man  of  eighty,  claimed  tho 
hon'iur  of  leading  an  improvised  fleet  against  the  euemy, 
and  Victor  Pi::ani,  a  di.«,tingui.s^^■d  captain  who  had  fallen 
under  tho  suspicions  of  the  ten,  was  brought  up  from  his 
dungeon  amid  tl.o  aci.lnmation')  of  tho  whole  people,  who 
sacrificed  every  resentment  !o  the.  ardour  of  their  i)atriot- 
ism.  Along  with  Carlo  Z^no,  jnst  returned  from  the 
wars  in  the  East,  ho  gave  ."pirit  to  tho  combatants,  and 
drove  the  Gcnoe.»u  fmm  Cliioggia  (on  which  they  had 
seized).  Venifc  was  saved,  aid,  grateful  for  tho  services 
rendered  by  curtain  (amilici  of  the  middle  cl.a.ss  who  had 
ally  a-uiistcd  I'isani  and  Zeno,  the  great  council  added  to 
it*  niimlr-rr.  tliirtv  n—v  moinbcrs  selected  from  those  who 
■  l.a.l  •  'H  in  the  8trugL;!c 
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Gattamelata,  and  afterwards  Alviano  and  CoUeoni,  Padua 
and  Verona  were  added  in  1405,  Udine  and  Friuli  in 
1420,  Brescia  in  1426,  Bergamo  in  1427,  Crema  in  1449, 
Rovi^'O  in  14S4,  and  Cremona  in  1499,  and  podestas  were 
set  over  each  cf  these  provinces. 

Jleanwhila  a  new  danger  was  arising  to  Venice  out  of  Vaga 
the  Turkish  advance  in  Euroi>e.  The  republic  was  com-  f™"  tt"* 
pc".:d  to  live  continually,  so  to  speak,  on  the  qui  nir,  "•"*• 
perpetually  on  the  defensive.  ilohammed  II.  became 
master  of  Constantinople  in  liJ3;  in  the  following  year 
the  Venetians  attempted  to  exorcise  the  plague  by  means 
of  a  commercial  treaty  ;  but  not  many  years  passed  before 
hostilities  broke  out.  The  Turks  were  destined  to  become 
the  hereditary  and  impkcable  enemies  of  the  republic,  and 
their  attitude  of  hostility  to  cease  only  with  tho  fall  of  tho 
latter.  And,  except  for  one  united  effort  towards  the  end 
of  the  16th  century  by  Sp&i■^,  Venice,  and  the  pope,  which 
resulted  in  the  victory  of  Lepanto  (1571),  the  bannerol  St 
Mark  was  almost  invariably  unsupported  in  its  contest  with 
the  crescent.  At  Negroiiont  (1470),  Smyrna,  and  Scutari 
(1174)  'Efizzo,  Mocenigo,  and  Loredaao  valiantly  main- 
tained the  honour  of  thc-ir  fic:g ;  but  after  a  struggle  of 
several  years  tho  Venetian  pc^sc-.'^icns  in  the  archipelago 
wtre  lost  and  tha  proud  city  was  coinjiclled  to  cede  Scr.tari 
(1479),  Negropont,  and  Modone.  Nor  was  this  all  ;  the 
geographical  diacoverics  of  the  Portu-^uese  and  the  Span- 
iards were  alv.nt  to  inflict  an  irre]<arable  blow  on  the  mari- 
time suiiremacy  ot  V;nice.  Although  tho  bolJ  feats  of 
Columbus  and  Va«o  da  Gama  deeply  .stirio.l  her  enthu- 
siasm, yet  times  had  changed.  New  cares  and  new  duties 
called  h'>r  atteiition  elsewhere ;  Venice  could  no  longer 
concentrate  all  her  energies  upon  her  navy ;  having  now 
become  a  territorial  power,  she  had  to  watch  her  frontiers 
on  every  side,  threatened  by  troublesome  ncighlxjurs,  now 
by  fiie  Malatestas,  now  by  the  Estes,  the  Bcntivoglios,  ani 
the  i-iorgias. 

Having   entered   into- treaty   relations  with  Florence  ,  jjU- 
Milan,  and  the  Vatican,  fhe  found  herself  continually  in  ^'^'^ 
volved  in  ccateiess  struggles,  which  demanded  the  presenci"     '' 
of  her  mercenaries  now  in  the  plains  of  Lombardy,  no..^ 
in  the  Romagna,  sometimes  even  in  tho  kingdom  of  Nap .08. 
At  the  close  of  the  loth  century,  after  a  forty  years' di&'iuto 
over  the  fragments  of  the  Lomba.d  kingdom,  which  had 
fallen  into  the  hands  of  the  condettieri,  the  Italiar.:.  saw 
the  Alps  twice  crossed  by  the  French  and  their  <ountry 
turned  into  a  European   l:.attleficld.     Tho  efforts  of  tho 
Venetians  to  extend  their  possessions  "on  Urra  _ft'r«<,«  along 
j  tho  Italian  shore  of  the  Adriatic  and   inwards   towards 
Ifergnmo  provoked  the  Italian  captains  who  hu.!  founded 
hereditary  dynasties  to  unite  with  the  pope  a.iJ  the  king 
of  France  in  ojiposing  their  further  progress.     Thus  arose 
tho  League  of  Cambrni,  which  brought  the  n  public  to  the  iMignaal 
verge  of  extinction.     Defeated  at  Gcra  D'A  Jda  (Agnftilcllo)  Cinihi  L 
in  1509,  ^10  w.-vs  compelled  to  withdraw  ncr  arniicH.  not 
only  from  tho  recently  conquered  terrllono.s.  but  also  from 
those  in'whii-h  she  had  lio«n  e.sinblistcJ  for  more  than  a 
century,  and  she  had  even  to  toleaao  hei  own  subjects  from 
their  oath  of  nllegianco.     She  had  pa.«i.ed  thruu^jh  no  such 
jicril  since  the  day  of  Chingpia  in  thu  iitrucglc  with  ' ' 
fi)r  she  was  now  face  to  faro  with  th<x-o  formidable  e^ 
— the  king  of  France,  tho  cnii.ci.ir  ^ilnxiniilian,  ami   :n. 
pope, — not  tospt^ak  of  numerous  l-elty  ]iowcrs,  her  Mantaon 
and  Fer.-aroso  neighbour's  who  hoi-o.l  for  u  tbnro  in  Iho 
.^poil.      At  this  junrture  the  sei.ato  displayed  all  its  adroit 
rpy  ;   it  rccrgnixeil  how  nocc*«vry 
n  to  i>how  pliancy,  to  t<.inp«rij!», 
'  ■   rmi'd  against  the   v.'iy 
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cf  R»venna  in  Ial2  (ind  that  of  Maripimno  in  1515  changed 
the  whole  aspect  of  RlTiiira  ;  new  combinations  were  (ormed; 
and  the  treaty  of  Novon  restored  to  the  republic  all  the 
continental  territory  .-he  had  lost, 
vu  »nh  Nevertheless  the  commonwealth  was  not  allowed  to  rest, 
'_  but  was  compelletl  henceforth  to  live  constantly  on  the 
'  '""^  ii.t\-.-;vo,  on  the  one  hand  acninst  the  Turks,  who  were 
a  -;.>:.  i::ii;  menace,  and  on  the  other,  watching  every  move- 
ment and  enterprise  of  the  Italian  i)rinces,  who  would  not 
suffer  her  to  remain  neutral  in  their  incessant  conflicts. 
Neither  under  Pius  V.  nor  under  Philip  II.  was  the  com- 
bined assistance  of  the  pofie  and  the  Catholic  king  of 
much  assistance  to  Venice  against  Islam.  From  the  peace 
of  Noyon  (1516)  to  the  year  1571,  the  date  of  the  battle 
of  Lepanto,  the  republic  was  never  able  for  a  single  moment 
to  lay  down  her  arras,  bu>  was  constantly  driven  to  renewed 
efforts,  which  could  not  fail  to  e.xhaust  her  more  and  more. 
One  by  one  she  lost  all  her  colonies  :  at  one  time  it  was 
Corfu,  at  another  the  islands  of  the  .^gean,  at  another 
Naupiia  and  Malvasia.  Her  podestas,  proveditori,  and 
amlmssadors  in  their  several  departments  displayed  an 
enert.')"  and  a  j>atriotism  to  which  there  are  few  parallels 
m  history :  the  names  of  Bragadin  and  of  Marc  Antonio 
Barbaro  remain  as  abiding  examples  of  disinterestedness 
and  )iatriotic  self-sacrifice.  Born  for  the  service  of  the 
state,  her  nobles  were  held  bound  to  devote  their  energies 
to  the  republic  from  early  manhood,  and  to  give  her  the 
benefit  of  their  strength  and  experience  to  their  latest 
breath.  -  About  1570  the  Turks  threatened  the  fleets  of 
<he  Christian  powers  which  ventured  into  the  Adriatic ; 
and  the  pirates  of  the  Barbary  coasts  boarded  the  Christian 
galleys  and  carried  their  crews  into  captivity,  where  they 
were  held  at  heavy  ransom.  The  Spaniards,  whose  sway 
then  extended  to  the  African  coast  of  the  Mediterranean, 
were  determined  to  put  an  end  to  these  incursions ;  the 
popes  for  their  part  were  always  ready  to  do  battle  with 
the  infidel  and  to  league  themselves  against  the  enemies 
of  Christendom  ;  and  Venice,  who  saw  her  colonial  pos- 
sessions falling  from  her  one  by -one,  could  not  refuse  an 
alliance  which  seemed  to  promise  the  possibility  of  strik- 
ing a  grand  blow  by  which  her  supremacy  might  be  re- 
stored. On  13th  May  1571  the  treaty  of  alliance  between 
the  three  powers  was  signed ;  the  league  against  the  Otto- 
mans was  to  be  perpetual,  and  its  avowed  object  was  to 
destroy  their  influence.  Philip  II.  agreed  to  pay  half  the 
expenses  of  the  expedition  ;  the  republic  supplied  galleys 
to  the  pope  ;  Sixain  contributed  her  fleets  and  demanded  in 
return  the  chief  command  of  the  expedition.  The  total 
naval  force  numbered  no  less  than  300  vessels,  while  the 
troopsembarked  were  reckoned  at  50,000  foot  soldiers  and 
5000  horse.  Don  John  of  Austria  represented  Spain  in  the 
command  ;  the  [japal  forces  were  entrusted  to  Marc  Antonio 
Colonna ;  while  the  Venetian  senate  nominated  Sebastian 
B»ttle  ct  Venieri  to  be  its  admiral.  The  result  of  the  battle  of 
UMLto  Lepanto,  7th  October  1571  (see  vol.  xiii.  p.  717),  was  ap- 
|>arently  the  complete  destruction  of  Turkey's  naval  forces. 
But  the  mutual  jealousies  of  the  allied  powers  served  to 
counteract  the  effects  of  the  victory,  and  the  peace  which 
followed,  instead  of  being^  advantageous  to  the  victors, 
turned  out  much  to  their  prejudice.  The  action  at  Lepanto 
had  taken  place  in  the  beginning  of  winter ;  it  was  impos- 
sible, therefore,  to  undertake  anything  further  before  the 
spring  of  the  following  year  (1572),  and  each  of  the  powers 
believed  its  fleets  secure  in  the  ports  where  they  had  taken 
refuge,  when,  on  the  following  May,  the  tidings  reached 
Venice  that  the  Turkish  fleet  which  had  been  supposed 
annihilated  was  once  more  afloat.  Don  John  had  wintered 
at  Messina:  Colonna  had  returned  to  Civita  Vecchia;  while 
the  Venetian  fleet  had  ca.st  anchor  off  Corfu.  Before  the 
scattered  allies  could  reunite  sixty  Turkish  galleys  ad- 
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vanced  through  the  archipelago  and  devastated  the  Venetian 
colonies.  The  Spaniards  at  Messina  awaited  the  decision  of 
Philip  II.  before  they  could  set  sail ;  the  knights  of  Malta 
and  the  duke  of  Savoy,  less  hesitating,  consented  tojoiu'tho 
Venetian  galleys,  and  to  go  to  meet  the  Moslems,  whom  they 
encountered  at  Cerigo.  A  battle  of  doubtful  issue  was 
about  to  be  engaged  in,  when  a  message  from  Don  John 
announced  the  co-operation  of  the  Spanish  fleet,  but  at 
Corfu,  whither  the  Venetian  admiral  was  requested  to 
repair  in  order  to  concert  a  new  plan  of  attack.  The 
Venetians  did  not  feel  certain  enough  of  success  to  warrant 
them  in  commencing  hostilities  without  their  ally,  and, 
sailing  for  Corfu,  they  once  more  entrusted  the  supreme 
direction  of  affairs  to  Don  John.  But  it  is  easy  to  under- 
stand how  disastrous  in  their  results  such  vacillation  and 
hesitancy  must  necessarily  be.  It  was  not  till  the  end  of 
August  that  the  allied  forces,  once  more  brought  together 
to  the  number  of  more  than  250  vessels,  set  sail  in  search 
of  the  Turkish  fleet.  The  latter,  being  lighter,  gave  way 
before  the  enemy,  and,  avoiding  a  pitched  battle,  did 
not  give  opportunity  even  for  a  skirmish  or  the  capture  of 
a  stray  prize.  Meanwhile  the  winter  was  approaching ; 
navigation  was  becoming  dangerous ;  the  Spaniards  were 
indisposed  for  action;  and  Don  John,  alleging  the  gravity 
of  his  responsibilities,  returned  to  his  anchorage  at  Messina. 
Thus  a  whole  year  had  been  lost,  giving  to  the  enemy 
daily  opportunities  of  recuperation.  Every  day  new  differ- 
ences and  mutual  recriminations  arose  among  the  allies, 
and  at  length  the  idea  of  a  peace  with  the  Turks  began  to 
be  broached  in  the  councils  of  the  republic.  Such  a  pro- 
posal, however  unlocked  for,  wa§  suggested  by  considera- 
tions of  the  most  practical  kind,  and  by  a  just  appreciation 
of  the  Tesourcesof  the  Ottoman  empire  ;  and  the  resulting 
negotiations,  which  were  secretly  conducted,  led  to  a  treaty 
being  signed  on  15th  March  1573.  By  that  treaty  twenty 
years  of  peace  were  guaranteed  to  the  republic ;  but  it 
reversed  the  position  of  parties,  and  the  vanquished  of 
Lepanto  now  figured  as  victors.  The  Turks  in  fact  were 
audaciously  exacting,  but  their  negotiations  were  ably  con- 
ducted and  were  completely  successful.  The  one  place 
which  they  had  lost,  Sopoto,  was  restored  to  them,  and 
Venice  also  consented  to  the  definitive  cession  'of  Cyprus, 
which  had  temporarily  fallen  into  her  hands  before  Lepanto. 
Nor  was  this  all  :  it  was  not  fort'otten  that  Venice  was 
tributary  to  the  sultan  ;  her  dues  were  doubled  and  a  war 
indemnity  of  300,000  ducats  was  stijiulated  for.  On  the 
other  hand,  the  commercial  privileges  hitherto  enjoyed  by 
the  republic  were  confirmed,  and  the  freedom  of  the  seas 
was  guaranteed. 

The  epoch  of  Lepanto  is,  however,  the  most  brilliant  in 
Venetian  history  as  regards  the  efflorescence  of  the  arts  and 
of  literature ;  it  was  at  this  time  that  the  artistic  glory  of 
the  city  was  seemingly  most  brilliant  and  most  developed, 
and  exercised  the  greatest  attraction  for  strangers.  More 
closely  viewed,  the  15th  century  had  attained  in  Venice 
and  the  subject  cities  of  the  mainland  a  higher  degree  of 
culture ;  architecture,  painting,  sculpture,  and  the  minor 
arts  were  inspired  by  a  sentiment  deeper,  more  sincere, 
more  elevated  both  in  form  and  in  idea ;  but  the  artists 
who  arose  between  the  middle  of  the  15th  and  the  close 
of  the  16th  century  had  a  natural  disposition,  with  a  touch 
of  the  sensual,  better  corresponding  with  the  tastes  of  the 
people  and  with  its  artistic  ideal,  which  aroused  a  greater 
enthusiasm  and  made  their  names  more  famous. 

In  literature  and  art  Venice  was  the  link  between  Italy  Art,, 
and  Greece.      Its  Eastern   colonists    learned    the   Greek '"'"' 
tongue  ;  and  the  fall  of  the  Greek  empire  brought  to  them  '"'^'" 
its  banished  men  of  science  and  letters,  who  taught  in  their 
university  and   introduced   to   the  Venetians  the  works 
of  the  ancients.     Guarino  of  Verona  opened  to  them  Xeno- 
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phon,  Slrabo,  Lucian.  Orplieus,  Arrian.  Dio,  Procopius, 
Diodorus  of  Sicily,  and  Plato.  At  the  same  time  they 
made  Oriental  architecture  their  own.  impressi.ng  on  it  the 
«tamp  of  their  special  needs  and  national  genius.  The 
Arabs  cave  them  the  manufacture  of  gunjjowder  and  glass, 
<uid  taught  them  decorative  art ;  and  from  Persia  they 
learned  to  weave  costly  tissues ;  while  their  plastic  arts 
retained  a  reflexion  of  the  sunny  lands  which,  for  geo- 
graphical reasons,  were  the  source  of  their  riches  and  the 
chief  object  of  their  preoccupation.  The  architecture,  the 
painting,  and  the  sculpture  of  Venice  are  separately  treated 
(see  oelow).  Nor  must  it  be  forgotten  that  the  city  wel- 
comed from  the  first  the  art  of  printing,  and  stamped  it 
with  its  own  individuality.  A'enice,  more  than  any  other 
tonn,  has  the  credit  of  havinc  rescued  from  oblivion,  by 
editions  and  translations,  the  masterpieces  of  Greek  litera- 
tme.  The  work  of  the  elder  Aldus  in  this  direction  from 
'495  to  1515  has  been  spoken  of  in  the  article  Maxttics 
//.('.).  The  literary  talent  of  Venice  did  not  shine  in  works 
of  imagination  ;  but  on  the  utilitarian  side  it  was  really 
gieat  and  original.  In  Venice  history  was  written  to  order, 
and  so  is  oi)en  to  suspicion.  In  poetry,  if  we  may  cite  Pietro 
Uembo,  Molza,  Berni,  Lodovico  Dolce,  Doni,  JCiccolo 
Franco,  Rucellai,  Sperone  Speroni,  and  L.  Aretino,  whom 
liis  conteni|)orarie3  called  //  Dii-ino,  as  all  Venetians  or 
refugees  claiming  the  greater  freedom  of  thought  which 
Venice  then  afforded,  we  must  yet  admit  the  lack  of  a  name 
of  world-wide  significance,  a  Dante  or  a  Moliere.  But 
the  library  of  St  Mark's  shows  the  respect  of  the  republic 
for  letters;  the  building  that  housed  the  MS.  collections 
,  bequeathed  by  Petrarch  and  Cardinal  Bessarion  is,  i)erhaps, 

the  moat  perfect  model  of  ICth-century  architecture ;  and 
the  librarian  of  the  Marciana  was,  in  virtue  of  his  office, 
so  high  a  personage  that  he  had  a  title  to  be  voted  on  by 
the  .senate  and  the  great  council  for  the  ducal  crown. 
Goifdi-  .  Such  was  Venice  at  the  close  of  the  16th  century,  when 
tion  ai  iorac  clearness  of  vision  was  still  needed  to  foretell  the 
JJI^  approaching  decay.  She  still  had  colonies,  but  their  pre- 
qgatajr  servation  became  moic  difficult  with  the  declinini;  resources 
ol  the  state.  The  customs  were  less  productive,  and  the 
senate  vainly  sought  to  improve  them  by  instituting  at 
this  period  the  "consuls  of  the  merchants,"  the  "provisors 
of  commerce,"  the  five  '"experts  in  exchanges."  Manner.", 
too,  were  degenerating  into  indolence  and  luxury,  and  the 
courtesans  of  Venice  were  more  famous  than  those  of 
Rome.  The  provrdifori  alU  jxjmjye  were  designed  to  check 
the  dilapidations  of  young  patricians  on  the  wealth  their 
incestors  had  gained  by  trade,  and  the  like  wastefulness 
of  plain  citizens,  who  consoled  themselves  for  their  exclusion 
from  public  charges  and  honours  by  squandering  in  idle 
]>rofusion  the  money  gained  by  trading  commissions  and 
illicit  pursuits. 

If  the  old  senators  who  had  known  ausfcrer  times  were 
privately  exercised  by  the  i)cril3  approaching  the  state, 
they  were  careful  in  public  to  conceal  its  weakness  and 
dazzle  strangers  by  the  splendour  of  their  pomps  and 
reception.",  and  the  Oriental  gorgcousness  of  their  palaces, 
churchc.i,  and  processions,  as  was  seen  in  the  magnificent 
fitcs  given  in  1574  to  Hcnrj-  III.  on  his  way  to  assume  the 
throne  of  France.'  They  desired  to  make  the  king  an 
ally  as  well  as  a  guest,  and  some  time  later  favourably  en- 
tertained his  projiosal  for  a  loan  of  100,000  crowns  of 
gold.  In  I.'iT.')  the  city  was  vLsitcd  by  the  plague,  the 
almost  incvitnlilp  consequence  of  such  constant  communi- 
cation with  the  K«.st.  Forty  thousand  Venetians  fell,  and 
the  scourge  pa.ssid  on  to  the  mainland,  which  it  ravaged 
for  four  iiiMiittii.  N".  \t  ^'  .r  tin-  ibaT  Moccnigo  died,  and 
the  el'  aslian  Vcnicri,  the 
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hero  of  Lei)anto,  wiio  already  reckoned  three  ■•  most  serene 
princes"  in  his  family.  He  ruled  but  two  jears,  and  his 
la.st  days  were  marred  by  the  conllasi-ation  of  the  <.ucal 
palace.  His  successor  was  Xicolo  da  Ponte.  a  gie\beaid 
of  eighty-eight  years,  whose  age  showed  that  in  the  doge 
the  Venetians  sought  rather  the  symbol  than  the  reality 
of  authority.  Yet  he  reigned  for  seven  years,  full  of 
peace  and  useful  jjublic  works  :  the  ducal  palace  rose  from 
its  ruins ;  the  procurazie  or  offices  for  the  guardians  of 
noble  orphans  were  completed ;  Palladio  fulfilled  the  vow 
of  the  senate  on  the  occasion  of  the  late  plague  by  erect- 
ing the  marble  bridge  of  the  Eialto  to  rejilace  the  old 
wooden  structure,  and  began  the  church  of  the  Redeemer ; 
and  Corfu  and  the  Friulian  frontier  were  fortified. 

The  peace  of  Italy  had  been  mainly  due  to  the  religiuus 
wars  of  France ;  but  the  senate  had  wisely  sought  ami 
maintained  the  friendship  of  Henry  III.,  and  after  his 
death  in  15S9  had  been  sagacious  enough  to  be  the  first 
of  European  powers  to  recognize  Henry  of  JCavarre.  thus 
securing  a  vigorous  ally  against  Spain,  which  had  turned 
against  the  republic  since  the  battle  of  Lepanto.  The 
Frenoh  alliance  proved  durable ;'  Henry  IV.  mediated  be- 
tween Venice  and  the  duke  of  Savoy,  and  on  his  marriage 
with  Marv  de'  Medici  his  name  was  inscribed  in  the  Bool, 
of  Gold. 

The  doge  Pasquale  Cicogna,  elected  in  1585,  wa.s  stic- Ri>i'j| 
ceeded  in  1595  by  Marino  Grimani,  whose  rule  was  marked  l)et»e«, 
by  grave  dissensions  between  the  senate  and  the  Vatican.  'P"^ 
The  house  of  Este  came  to  an  end  in  1597,  Pope  Clement  ,^,„ 
VIII.  declaring  Csesar  d'Este,  the  nephew  of  Al|>honso  II., 
duke  of  Ferrara,  incapable  of  succeeding  him.  But  Venict 
supjiortcd  his  claims  and  was  ready  to  enforce  them  by 
war,  when  he  ceded  Ferrara  to  the  pope,  contenting  him- 
self with  the  dukedom  of  Modcna  and  Reggio.  Thi> 
solution  brought  the  Vatican  into  a  permanent  rivalry 
with  Venice, — a  grave  matter,  since  at  the  beginning  of 
the  century  Caesar  Borgia  had  seized  the  Romagna  in 
the  name  of  Alexander  VI.,  and  Julius  II.  had  occupied 
Bologna,  so  that  the  Estates  of  the  Church  bordered  on 
those  of  the  republic.  There  were  other  causes  of  di.- 
scnsion  also  :  Venice  had  never  been  on  cordial  terms  with 
the  Papacy ;  the  recognition  of  Henry  of  Xavarre  had  giveh 
umbrage  at  Rome  ;  and,  though  peace  was  made  for  a  lime, 
the  quarrel  recommenced,  and  in  1C06  Paul  V.  launched 
an  interdict  at  the  republic.  Venice  affected  the  greatest 
formal  respect  for  the  holy  see  ;  the  legate  sat  by  the  side 
of  the  doge  and  took  precedence  of  princes  as  well  as 
ambassadors ;  but  under  all  the  forms  of  respect  the  ex- 
travagant pretensions  of  the  popes  were  constantly  repelled 
with  inflexible  firmness  and  energy.  The  ambassadoi?  of 
Venice  at  Rome  were  always  cho.scn  from  the  most  ex- 
perienced and  active  men  of  affairs,  and,  though  the  pope 
had  nearer  relations  with  Venice  than  any  other  friendly 
sovereign,  churchmen  were  constantly  excluded  from  all 
political  and  civil  posts  in  the  republic.  A  man,  it  was 
held,  could  not  serve  two  masters.  Nay,  in  all  di.scussions 
bearing  on  relations  with  Rome,  whether  in  the  senate  or 
the  great  council,  the  usher's  call  "  Fuori  i  Pa|>alisli  "  ex- 
cluded from  the  deliberations,  not  only  patricians  whose 
tie.i  of  family  or  interest  Vionnd  them  to  the  sacred  sec,  but 
nil  who  even  held  what  would  now  bo  called  ultramontane 
opinions  The  Venetian  clergy  made  no  contribution  to 
public  burdens  ;  the  tithes  required  in  time  of  war  could 
i>e  rai.scd  only  by  a  special  papal  brief,  and  this  privilege 
the  senate  claimed  the  right  to  suppress.  To  this  Siitus 
V.  hkd  consented;  but  his  successor  was  less  complai.sant. 
In  face  of  the  new  pretensions  of  the  Vatican  the  Venetians 
multiplied  restrictive  measures  against  the  clergy,  and  the 
conflict  grew  hotter  on  both  sides,  till' Paul  V.  laid  the 
republic  under  th*' interdict, — a  step  that  still  struck  terror 
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into  nttions.  The  liostilo  Spaniards  were  not  without  their 
»liar«  in  this  measure.  But  the  supple  Venetians  made  no 
api>eal  to  temporal  arms  :  they  left  the  negotiation  of  the 
diiliculty  to  theologians,  and  Paolo  Sarui  made  ueace  be- 
tween Konie  and  the  senate. 

Scarcely  was  this  trouble  ajipeasea  when  the  Uskok 
pirates  of  the  Adriatic  coast  and  the  Quarnero  Islands 
recommenced  their  hostilities,  and  for  ten  years  (1607-17) 
no  merchant  fleet  could'sail  eastward  without  a  convoy. 
The  pirates  were  supported  by  Austria,  which  coveted  Istria 
and  Dalmatia,  and  the  conflict  was  ended  in  1617  by  the 
treaty  of  Madrid  between  Venice  and  that  power.  Next 
yeartfie  Sjianish  conspiracy,  originated  by  the  Spanish 

^■"^  ambi\ssador,  the  marquis  of  Bedmar,  broke  out  in  the  city 
itself,  but  was  detected  in  time  by  the  vigilance  of  the  ten. 
The  Spaniards  meant  to  seize-  the  arsenal  by  the  help  of 
some  of  the  most  influential  senators.  In  1022  Antonio 
Foscarini  was  disgraced  because  ho  was  suspected  of 
plotting  with  the  Spanish  ambassador  ;  the  Catholic  king 
carried  on  his  intrigues  everywhere.  But  the  republic  on 
its  i>art  was  not  inactive  and  had  stirred  up  against  Spain 
a  formidi^ble  enemy,  the  duke  of  Savoy,  to  whom  in  one 
year  (1617)  it  lent  more  than  a  million  crowns  of  gold. 
From  1627  to  1631  the  two  enemies  were  again  face  to 
face  in  the  war  of  the  Mantuan  succession ;  but  this  ti.me 
it  was  the  duke  of  Savoy  who  made  a  peace  to  which 
Venice  merely  assented. 

LoMof        Peace  was  unbroken  from  1631  to  1645.     But  in  the 

Cr«t«  to  latter  year  the  Turks  suddenly  fell  on  the  island  of  Crete ; 

'^"''""  and  for  twenty-four  years  the  whole  forces  of  the  republic, 
and  every  thought  of  the  people  and  the  nobles,  were  con- 
centrated on  the  preservation  of  this  colony,  which  had 
been  purchased  from  the  marquis  of  Montferrat  at  the  date 
of  the  fifth  crusade,  and  in  course  of  time  had  become  a 
place  of  the  first  importance  both  as  a  trading  station  and 
a  naval  port.  Surprised  by  the  suddenness  of  the  attack, 
the  senate  appealed  to  Eurojfe  for  aid,  and  the  Vatican, 
Florence,  Xaples,  and  the  knights  of  Malta  came  to  their 
succour ;  but  after  an  alliance  of  thirty-seven  days  all  the 
helpers  regained  their  ships  and  left  the  Venetians  to  con- 
front the  enemy  alone.  The  struggle  was  valiantly  main- 
tained, and  cost  Venice,  between  16-15  and  1669,  no  less 
than  -l,392',0OO  ducats.  The  siege  of  Candia  alone  lasted 
twenty-two  years,  and  for  three  successive  years  the  combats 
were  continual.  At  length,  on  6th  September  1669,  the 
Turks  were  masters  of  the  island.  Europe  had  looked  on 
impassively  at  a  struggle  which,  disastrous  as  was  the  issue, 
bore  the  highest  testimony  to  the  valour  and  patriotism  of 
the  generals  of  the  republic.  Biagio  Giuliani,  Tommaso 
Morosini,  Jacopo  Riva,  Alvisio  and  Lazaro  ilocenigo, 
Giuseppe  Dolfin,  and  Lorenzo  Marcello  surpassed  one 
another  in  exploits  worthy  of  the  heroes  of  antiquity. 
Between  May  and  September  1667  thirty-two  as-saults  were 
delivered  and  repulsed  before  Candia,  and  seventeen  sorties 
were  made  by  the  besieged.  The  glory  of  such  a  resist- 
ance did  not  compensate  for  the  disaster,  which  reduced 
the  public  treasure  of  Venice  from  6,000,000  sequins  to 
-WO.OOO.     (See  also  Greece,  vol.  xi.  p.  121.) 

The  troubles  excited  all  over  Europe  by  the  ambition  of 
Louis  XIV.  gave  an  interval  of  rest  and  recovery  to  the  re- 
public, which  knew  how  to  preserve  its  neutrality  ;  and  the 
yc-ars  from  1674  to  1684  were  a  period  of  profound  peace. 
But  ,the  enmity  of  the  Turk  still  counted  on  the  visible 
weakness  of  his  rival,  and  imposed  on  her  humiliations 
which  her  isolation  and  the  exhaustion  of  her  finances  com- 
pelled her.  to  submit  (b.  Venice  was  only  saved  by  the 
diversion  produced  by  the  siege  of  Vienna  and  the  inter- 
vention of  John  .Sobieski ;  but  even  then  their  repulse  in 
central  Europe  sent  back  the  Turks  mo^e  determined  than 
ever  to  be  done  with  Venice  and  strip  her  of  her  whole 


possessions.  At  this  cri.«is  the  senate  called  Francesco 
Morosini  to  the  command  of  the  fleet,  a  post  in  which  ho 
covered  himself  with  glory  by  his  bold  ort'ensive  operations 
in  the  Pelo|ionn£sus.  For  fourteen'  years  the  contest  was 
bravely  maintained  on  both  sides,  but  the  fortune  of  war 
was  against  the  Turks.  The  Venetians  occupied  the  Morca 
and  laid  siege  to  Athens,  Morosini  bombarding  the  Parthe- 
non, which  had  been  made  a  powder  magazine.  The  cam- 
imigns,  renewed  every  spring,  were  marked  by  a  series  of 
victories :  PrevesaJ  Navariiio,  Modone,  Argos,  Lepanto, 
Corinth,  all  added  glory  to  tho  name  of  Morosini  "il  Pelo- 
ponesiaco."  He  failed,  however,  in  his  attack  on  Negro- 
pont,  after  he  had  been  raised  (1688)  to  tho  dignity  of 
doge.  Coraro,  who  followed  him  in  the  command  of  tlio 
fleet,  died  suddenly;  and  then  Domcnico  Mocenigo,  the  new 
commander,  formed  the  bold  project  of  retaking  Crete, 
and  was  already  before  tho  port  of  Canea  when  the  news 
of  a  Turkish  attack  on  the  Morea — really  no  more  than  a 
feeble  diversion — induced  him  to -raise  tho  siege  and  lose 
his  opportunity.  The  error  cost  him  dear  :  he  was  removed 
from  his  command,  and  the  old  doge  Morosini  again  took 
the  field  in  spite  of  his  seventy-five  years,  but  soon  suc- 
cumbed to  fatigue  (1694),  when  Sylvester  Valieri  succeeded 
to  tho  ducal  throne.  The  war  continued  undx-  tho  leadei- 
ship  of  Antonio  Zeno.  Scio  was  taken  and  lost  again  ;  re- 
vei'ses  followed  on  victoijes ;  and  the  stern  senate  removed 
the  captain  and  the  proveditori.  But  the  peace  of  Carlowitz 
(1699)  between  Austria  and  the  Porte  brought  with  it  the 
end  of  -the  war  between  Venice  and  the  suHan,  and  the 
Turks,  whose  humiliation  dates  from  this  epoch,  were  com 
pelled,  besides  their  concessions  to  Austria,  Poland,  and 
Russia,  to  recognize  tho  authority  of  Venice  in  the  Morea 
and  in  Dalmatia  as  far  as  the  Bosnian  frontier. 

The  first  thirteen  years  of  tho  18th  century,  when  almost 
all  Europe  was  involved  in  the  War  of  the  Spanish  Succes- 
sion, were  a  time  of  repose  for  Venice,  which  remained  neu- 
tral ;  but  hardly  was  tho  peace  of  Utrecht  concluded  when 
the  Turks  resumed  the  offensive  against  the  republic,  which 
now  had_  no  allies.  One  after  the  other  tho  islands  and 
colonies  ceded  by  the  peace  of  Carlowitz  wore  retaken ; 
the  Morea  again  became  Turkish  ;  Dalmatia  was  saved  only 
by  the  interposition  of  Austria,  which  had  need  of  the 
friendship  of  Venice  to  checkmate  tlio  projects  of  Philip  o( 
Spain  against  the  Italian  duchies.  But  soon  the  emperor 
found  it  necessary,  in  view  of  tho  struggle  with  Spain,  to 
come  to  terms  with  the  sultan ;  and  his  allies,  the  Venetians, 
were  included  in  the  peace  of  Passarowitz  signed  between 
Austria  and  Turkey  on  21st  July  1718.  From  this  mo- 
ment Venice  ceased  to  have  any  influence  on  European 
politics  :  she  had  no  more  wars,  if  she  still  had  enemies, 
signed  no  more  treaties,  and,  in  a  word,  had  abdicated  her 
place  in  Europe.  Not  even  the  dispute  of  1731  as  to  the 
succession  to  the  duchy  of  Parma,  which  brought  Fraiice, 
Austria,  Spain,  and  Savoy,  into  conflict  at  her  very  doors, 
stirred  her  to  action;  she  was  indeed  no  longer  a  useful  ally. 
Her  navy  had  fallen  behind  the  times ;  her  commerce  had 
been  in  decadence  since  the  way  to  the  East, by  the  Cape 
of  Good  Hope  was  ojjened ;  she  could  scarcely  repulse  the 
Barbary  pirates  from  her  shores ;  and  she  had  to  treat  with 
Algiers,  Tunis,  auv.  Morocco  to  put  an  end  to  their  inroads, 
daily  repeated  from  1760  to  1774.  Yet,  the  Tunisians 
failing  in  their  engagements,  she  decided  on  a  war  with 
them,  which  was  closed  by  a  fresh  treaty. 

The  government  meanwhile  went  on  in  tho  old  form. 
The  successive  doges  were  still  tied  by  tho  restrictive  laws 
which  made  them  crowned  prisoners ;  but  rivalries  sprang 
up  between  the  great  powers  of  the  state :  the  senate 
attacked  the  institution  of  the  mvii,  tho  ministers  dele- 
gated to  each  branch  of  the  administration,  and  -n  turn 
the  magistrates  known  as  tho  quarantie  proposed  to  reform 
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the  senate  -while,  lastly,  the  council  of  ten  was  threatened 
by  the  great  council.  In  the  midst  of  these  reforms, 
which  were  calculated  to  make  a  great  change  in  the 
institutions  of  Venice,  the  French  Revolution  broke  out. 
Ludovico  Manin  had  just  become  doge  (1788),  but  was  a 
mere  cipher  in  the  councils  of  the  state.  No  heed  was  paid 
to  the  information  supplied  by  the  ambassadors  of  Venice 
at  the  court  of  France ;  nothing  was  foreseen,  nothing 
decided  on,  for  neither  senate  nor  council  understood  the 
N-ip-:^  vast  sweep  of  the  new  movement  in  Europe.  Soon  the 
onii.  Venetians  were  called  on  to  recognize  the  French  republic; 
l-nai  jjjgy  refused,  but  did  not  join  the  coalition  against  it. 
\Mien  Bonaparte  was  at  the  gates  of  Mantua,  they  at  length 
decided  to  treat  with  him  ;  but  it  was  too  late.  Mantua 
capitulated  on  2d  February  179";  the  Venetian  envoys 
presented  themselves  before  Bonaparte  on  25th  March ;  and 
on  18th  April  the  Austrians  signed  the  peace  of  Leoben, 
which  left  Venice  without  an  ally  at  the  feet  of  the  victori- 
ous invaders  of  Italy.  On  8th  May  the  great  council 
decided  to  offer  no  resistance  to  the  French ;  the  doge 
abdicated  on  the  1 2th ;  and  Napoleon  entered  the  city  on 
the  16th,  and  proclaimed  the  end  of  the  republic.  On  1 7th 
October  following  '  Bonaparte,  by  the  treaty  of  Campo 
Formio,  abandoned  the  territory  of  Venice  to  Austria. 
Venice  was  buffeted  to  and  fro  between  France  and 
Austria  from  1798  to  1814,  when  the  new  coalition 
assigned  her  to  .\ustria.  Till  1866  Venice  remained 
Austrian,  save  for  a  few  hours  in  the  insurrections  of 
1848-49  ;  but  her  people  never  acknowledged  tlje  rights 
of  those  who  had  bought  and  sold  them  like  a  flock  of 
sheep.  The  war  between  Austria  and  the  allied  Prussians 
and  Italians  in  1866  gave  Venice  her  freedom,  and  the  unity 
of  Italy  was  at  length  accomplished  under  the  sceptre  of  the 
house  of  Savoy  (see  Italy,  vol.  xiii.  p.  490).        (c.  y.) 

Pabt  II. — Aet. 

Ardiilecture. 
Ijirly  For  some  c«itnries  Venice  must  ha%-o  consisted  mainly  of  a  few 

»Uu  groups  of  wooden  huts  scattered  among  the  many  smal'i  grassy 
islets  that  lav  off  the  coast  of  Vonctia.  At  first  the  mnin  oecupa- 
tionsof  the  i'l  '  •     ■■i-rc  fishing  and  prci.arinp  salt  by  evapora- 

tion,    liut,  .-,  richer,  especially  through  the  possession 

of  large  nuint  ng  vessels,  in  which  they  transported  the 

merchandise  or  troOite  of  foreign  rices  at  what  were  frequently  very 
remnneratiTo  rates,'  they  became  cij>osed  to  the  inroads  of  Dal- 
,n   •  '   i ;  and  strongly  defended  ca.tle-liko  houses  began  to 

I  ne  or  brick,  with  towers  at  the  angles  and  battlements 

-,  ,    walls.      Though  no  example  exists  of  those  early 

Venotiaii  castles,  a  very  inten^sting  survival  of  their  general  form 
i,  still  fn  be  traced  in  the  11th  and  12th  century  palaces,  of  which 

^  ■      ..     -     -  . ..  1...  ............  t]..,  5  below).     As 

,  \ngc5  were  made 

I  ..»  .  1  in  the  network 

of  salt-»aicr  .  l.ai.tuli  wl.lJ.  diridcl  ll.c  yMnW.:  islands  from  one 
another.     In  the  13th  and  14th  centuries  many  dccroes  of  the  great 

I  .    .  .    .   r  _  .1       1 ..  ,     f  .,;.,;„,.  ranals,  for  filling 

I  ;;round  by  bring- 

,,  ,  and  for  driving 

piirs  I.',  f.itii.  s<.uicr  gii.uiid  f..r  l,.ii.>ling.  The  shallow  salt 
|.,-.nrjri.  which  surrouml  the  islanrls  of  Venice  fonn  a  long  band,  4 

I  '  '  '   -  -  to  Iho  Uom-v  '■'  ■  ■  -f  Ravenna  on 

north.'      ':  .   a%-eraging 

«cpirnti'd  1  1'  »ea  by  a 

,rrp  .  ..I  i  .T,r.  -."iy  iHlai.l  lor'.  Tli'.-.-  vW.'s.  f-.wii  the  natural 
l.mli\\  .Vr  '.J  \^I.l  n  irr'  nll'-'l  Ma'-iiiM-^'O  and  I.ido. 

BrUces  ^  '' '  •'  ' turcs  ;  even ''■■-i 

'^    ,  till  the  p, 

t  .  inil'-d  on  1 

•  i'Uiit  ill  kluiio  was  tiiAi 

.  ■  ■,    railed    the    Ponfa   •! 

f.,r    ;     ;  .-     .  ■■  "■•'       '       '  " 


due  to  the  fact  that  it  was  built  with  money  from  the  tax  OD 
straw,'  large  (quantities  of  which  were  used  to  thatch  tl.e  early 
houses  of  Venice.  Till  about  the  middle  of  the  19th  century  the 
Rialto  was  the  only  bridge  across  the  Grand  Canal. 

.\ccording  to  tradition,  the  first  church  built  in  Venice  T\as  S.  Eaily 
r.iacnmo  del  Rialto  (founded  in  432}.*  The  legendary  history  of  ahurcheft 
the  founding  of  some  other  early  churches  is  given  in  the  ChivnicU 
of  .\ndrea  Dandolo,  written  c.  1350.  In  the  5th  century  St  Magnus 
bishop  of  Altinum,  who  included  in  his  see  the  Rialto  and  adjac«.nt 
islands,  had  the  following  series  of  visions.  (1)  St  Peter  api>eareil 
and  bad.*  him  found  a  chaioa  on  t-;at  island  where  he  should  find 
oxen  and  sheep  gi-azing  ;  and  on  the  little  island  of  Olivolo,  at  th« 
extreme  east  of  Venice,  he  accordingly  built  the  church  of  S.  Pielro 
di  Castcllo,  which  from  1091  till  1S07  was  the  cathedral  chuicli  of 
the  Venetian  patriarch.  (2)  The  church  of  S.  Raffacllo  in  doi-sr- 
duro  was  founded  in  obedience  to  the  archangel,  who  bade  St 
JIaTOUs  build  a  church  at  the  place  where  he  should  see  a  largo 
flock  of  birds.  (3)  St  Salvador  was  founded  at  the  place  nhero 
Christ  told  th«  bishop  he  would  see  a  red  cloud  rest.  (4)  S.  Maria 
Formosa  was  erected  at  the  command  of  the  Virgin,  at  the  j'-laca 
where  St  Magnus  saw  a  white  cloud  resting,  (5)  S.  Giovanni  in 
liragola  (or  Bragora)  and  S.  Zaccaria  were  built  in  obedience  to  the 
Baptist,  who  told  the  bishop  to  raise  churches  to  himself  and  hii 
father.  (6)  The  twelve  apostles  ordered  a  church  to  be  built  at 
the  place  where  Bishop  JIagnus  should  see  a  flight  of  twclv 
cranes.  (7)  S.  Giustina,  in  the  last  vision,  bade  the  bishop  build 
a  church  in  her  honour  at  the  place  where  he  should  see  A  incs 
laden  with  grapes.  Other  early  churches  were  those  o<  S.  Gemini* 
ano  and  St  Theodore,  both  on  the  island  of  Rialto  (see  below,  "  S' 
Mark's  church"). 

Jrehilcdural  5/yI«.— Owing  to  its  isolate<l  position  on  the  verge  Atchitec- 
of'ltaly,  and  its  constant  intercourse  with  the  eastern  shores  and  t,ural 
islands  of  the  Mediterranean,  Venetian  architecture  was  an  inde-  atjrUs. 

fiendent  development,  though  with  many  Oriental  characteristics, 
laving  a  character  of  its  own  quite  unlike  the  styles  employed  in 
other  Western  countries.  It  was  a  very  complex  growth,  in  which 
the  most  divei-so  styles  were  absorbed  and  blended  together  in  t 
very  beautiful  way.  The  various  strands  which,  woven,  as  it  were, 
together,  combined  to  form  the  magnificent  web  of  Venetian  aivhi* 
tecture  were  chiefly  these, — (1)  the  Byzantine,  itself  a  most  complex 
mixture  of  older  styles,  blended  together  and  vivified  with  new  life 
in  the  hands  of  the  skilful  builders  and  craftsmen  of  Justinian's 
time  ;  (2)  the  Moslem  as  developed  in  the  gorgeous  mosques  and 
palaces  of  Persia,  Syria,  and  Egj-pt ;  (3)  the  Gothic  of  northern 
Europe,  and  es]>ecially  of  France,  with  a  secondar)'  strain  of  Floren- 
tine influence,  which,  however,  was  more  marked  in  the  sculpture 
than  in  the  architecture.* 

In  the  lull  and  12th  centuries  the  Byzantine  style  was  nniver-  Byux 
sally  employed  by  the  Venetians.  The  arches  of  this  i>erio<l  are  tine, 
aemicircular,  usually  much  stilted.  The  sculptured  ornament  is 
of  very  great  beauty,  and  is  applied  freely  round  arclle^  along 
string-courses,  and  in  panels,  with  which  the  external  fafadcs  were 
often  thickly  studded.  According  to  the  peculiar  Venetian  system 
of  decoration,  the  walls  were  built  in  solid  brick-work  and  then 
covered  with  thin  slabs  of  rich  and  costly  marbles.  The  columns, 
with  their  capiuls  and  bases,  were,  as  a  nile,  the  only  places  wliera 
solid  blocks  were  placed.  This  constant  method  of  facing  with  thin 
slabs  necessitated  the  use  of  si>ecial  forms  of  mouldings  and  div- 
ings, and  thus,  except  in  the  solid  capitals,  no  deep  cutting  could 
be  employed  ;  therefore  the  mouldings  of  this  jvriod  consist  of 
small  rolls,  cavfUot.or  flutings  contrived  to  enrich  the  surface  with 
the  least  amount  of  cutting  into  the  thin  mnrbl\'  In  the  tamo 
way  the  sculptured  bands  are  shallow  in  treatment,  but  full  of  the 
most  vigorous  grace,  combined  with  the  utmost  spirit,  in  every  line 
and  curve,  and  rich,  with  an  extreme  delicacy,  in  all  the  dttailt. 
Flowing  scroll-work  of  aemi- conventional  foliage,  mingled  with 
grotesque  animals,  birds,  or  dragons,  is  most  commonly  used,  A» 
purely  decorative  sculpture,  nothing  could  surpass  the  beauty  of 
these  early  bands  and'i>anel«.  The  muiid  or  archshajied  or  rect- 
ni  i;ular  aiuliitured  panels,  used  to  stud  the  faj.ides  like  rows  of 
jewelH,  are  of  peculiar  Iwauty  and  interest.  Many  of  the  drsi^:ni 
are  derived  from  tli"  fir  Fi't.  and  ni'i^nr  tr>  bf  "f  .".isaiiian  origin  ; 
ravniirilo  motiv.  ■  '  other 

animals,  and  r-  ''  '"')'> 

■■■■':    ,',■■   -' ^    ; :  „-       -    1    to  the 

1       Many  of  nrc  derived  from  the  v-ry 

■     \       ■   ui  iubjecl  cf  liee  Wtwrrn  two  piisiiilun 

:  .  ,.r  I'li'is;  n  common  v.mrly  td  tl.i*  has  i  I'» 

•Iriiiking  from  a  cup  pLired  on  a  tall,  pill'^  ' 
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•n  R,T,ni,.  »nd  ut  probaWv  of  the  Mine  <bte,  though  mcd 

aiv  is  a  ricli  »U)rvhonsc  of  the«<  cxsniplcs 

■■.of  fWL-tlv  similar  stylo,  which  exist  in 

1  -,iul  othtr  Enstorn  .itios,  In-ar  witness 

■:,.  art  ana  its  wi.U-  t;,-o;;r»i'hi>'al  ranK« 

,  I  .,  l\i.-;vrn  cmi'ire.     One  striking  leattire  ni 

re  of  all  dates  down  to  tl»  15th  century  is  the 

■..  ,.  dentil  moulding.     This  consists  of  a  simple 

u...,«,  at  once  the  ea-.iost  and  the  most  ''r'-"^:«  ^»X 

he  thin  facing  slabs  when  thoir  ..?;,«  were  i.llowed 

or  example,  in^hose  which  lined  the  soffits  of  crche^ 

■,«  of  Moslem  art  is  seen  in  the  occas.onal  use  of  the 

,rch,  in  the  very  common  ogee  form  which  was  a  t.  os 

!;,..>•  all  the  chief  palaces  of  \enice  in  the  Hth  and  the  lain 

r^\.ir     "The'isth  conturr  was  the  time  of  transition  from  the  round 

^^       .reW  Bv«nt  n'  stvle  to  the  pointed  arch  with  ti^.cry,  which  m 

Li^.rrivc.ldrK-tlv  from  the  Gothic  of  noitliern  countne.-. 

T'"[^rrsicil  ly  inThetw^g^at  chuKl.es  of  the  Dominican 
T:  ;.  i»  seen  "P«5\«">  '^^   ci„yj„^,j  «  Paolo  and  S.  Jlarla  Glonosa 

,    V     c  is    he  way  in  which  tracerj-  is  used  to  fill  rccUngular  and 

■     I   r  Jli^^,      The  result  of  this  is  that  the  tracery  itself 

C  .ri^porT^^^ass  oVw'IlT.bove  it.  whereas  in  the  Gothic  of 

"     .runWa  the  tracery  is  merely,  as  it  were,  a  pu-rced  screen 

■    n  a  constmctional  arch,  which  carries  the  whole  we.ght  of 

.-^rim^  wall  and  roof.     Hence  the  Aenenan  tracery,  of 

„h  ch^haT^he  npper  story  of  the  ducal  palace  is  a  typical  ex- 

.mi,;.,   is  much  thicker  and  heavier  in  construction. 

E„l,  1*^  tl  "htur  mrt  of  the  IMh  century  Venetian  architecture  began 

S^     to    oseiu  distinctively  local  character,  though  very  beautiful  ex- 

"^     iLp^  o^E^r  V  RenaiLnce  were  built  by  the  Lom Lard,  family 

^'oOier  architects,  largely  under  the  influence  of  Fra  Giocondo 

CUssk.  ^"in^heTflth  century,  under  the  later  development  of  the  Renais- 
^^  JL  the  Pseudo-Clakic  style  was  paramount  in  \  enice  and  Sanso- 
"^rWladio,  and  others  "designed  many  costly  buildings  winch 
hiS^'nothne  specially  Venetian  in  their  style.  This  magn.Bcent 
S^  dull  and  Sastic  form  of  architecture  reached  its  highest 
development  in  Venice,  where  it  was  later  in  degenerating  into 
tLteK^adence  thai  was  generally  the  case  else«;l.ere.  Even 
^he^7th«ntu^  good  models  of  the  Revived  Classic  style  w^re 
built,  «J«ill"y^&'na  i^"  P-  155  below),  /fter  hat  the 
Tg^^iCn  of  architecture  and  sculpture  took  place  with  great 

"Irhe'i^eriods  of  these  styles  may  be  ^o»#y '^^^V'^J^f  *'j"VfTiil! 
BTzan.ine.  7th  to  end  of  13th  centui," ;  »• )  G°tluc.  ^^^f^'^Jf  ^' 
to'  c  U60  ;  (Ui.)  Early  Renaissance,  c.  14501520  ,  (iv.)  Uassic,  c 
1520  1620  •  (v  )  Extreme  Decadence,  c.  1600  downwards. 
ro«d^  M<^^riaUand^"h^o/Co,^lruclum.-ln,pite  of  its  position 
r^  on  a  nnm^r  of  small  sandy  islands  in  the  lagoons^^  ^"Tousc 
built  upon  firm  and  solid  foundations,  so  that  veo'  fj''  J'"""" 
li^ve  suKred  seriously  from  settlement  At  a  'Upth  of  10  to  IG 
feet  there  U  a  firm  bed  of  very  stiff  clay,  and  below  this  a  bed  of 
«nd  and  gravel,  and  then  a  thin  layer  of  peat  Recent  bonngs 
for  Artesian  wells  to  a  depth  of  about  1500  feet  have  shown  a 
„™tar "Session  of  these  Lds-clay  gravel,  and  peat-repeatcd 
n^  and  again  as  far  down  as  the  bonngs  have  cached.  The 
?!^  ^mnl^  in  this  geological  formation  seems  still  very  s  owly 
r^ng  oT  and  the  presint  level  of  the  square  of  St  Mark  has 
Ln  S  artificially  about  20  inches  above  the  old  bnck  paving 
been  raisca  ""T-"?  ,^  ■■  .,:.,„„  of  1496.  A  good  example  of  the 
l';"etW  oaSf-XtiZ  U  sU-n  in  tLt  of  the  great 

^  if  s t  iurV  t  900  (see  fig  1).  Here  the  builders  dug  down 
Ttttd  o  '^  cl^SoTer  the  whole  area  of  the  footings  of 
the  tow„  droved  piles  of  white  popUr,  10  to  U  inches  m  diameter^ 
»e^rly  touching  one  another.  On  the  top  of  these  a  level  pla  form 
""formed  by  two  layers  of  oak  trees  (<?«erc.«ro6«r),  each  roughly 
L^arTthe  upper  layer  being  laid  cross-rise  upon  the  lower  one. 
Xoak  111  "Zxlr  bith  grew^long  the  shores  dose  to  Vemce  ;  in 
later  times,  when  the  Venetian  territory  was  extended,  the  Ti.a 
U^cL  r.^^  ii^)  of  Cadore  and  the  Euganean  Hills  was  large  y 
S  alfoTexample,  in  the  foundations  of  the  ducal  f'^ce-  " 
ms  he  foundatFon's  of  the  campanile  were  «-™"^^.-,-^X 
ik.  „,v  -nrl  flip  winlar  were  found  to  bo  perfectly  sound.  un  me 
'^:^t  ^Utflr^CtwIf^tings  ar.  Uirconsisting  of  five  course^ 

1  Comp   S    Maria  SovclU  an*  8.  Cro«  li.  Rorcnee  and  S.  Maria  .opra 


of  large  blocks  of  trachyte  and  other  granitic  or  porphyritie  rocks 
from  the  Euganean  Hills.  Above  thc^se  are  six  coum-s  of  similar 
..tone  arranged  in  step-like  oflscU,  forming  a  base  or  plinth  to  the 


DUCAL 
PALACE. 


!..„   ,     T,,  ,     foundations,  one  With  piles,  the  other  Mith 

no.  I.— 1"  cxcmBlilled  In  the  campanile  and  thp  ducal 

Wider  footi"«'  »':'  "  , ' '';t%Jl.ltc  l"o? lar.  cl..»e  driven  into  the  stiff  clay 

outside.  , 

tower  •  owing  to  the  raising  of  the  pavement  level  only  two  and  a 
haK  of  thesroffsets  are  now  visible.  Another  way  of  forming 
foundations  which  was  used  in  rather  later  times,  w-as  to  oniit  the 
Xs  altogether  and  build  footings  with  a  wider  spvead.  Fi^,'.  1, 
Mch  ahfsl  ows  the  foundations  of  the  ducal  palace  dating  loni 
el4tl  century,  is  a  typical  example  of  this  fcond  method  in 
hich  the  oak  i^l'atform  is'laid  immediately  on  the  f  f  ^-'^y-,  Jl^^ 
use  of  trachyte  for  foundations  was  soon  superseded  by  that  of 
?strian  Sne  tone,  a  very  beautiful  cream-coloured  stone,  extremely 
fine  and  lo  in  textureind  capable  of  receiving  a  very  '"flM'oU^h^ 
T^m.^h  not  crvstalline  in  grain,  and,  technically  speak  ng,  not  a 
?nie  marble  this  1  rian  stone  has  for  most  architectural  purposes 
lu  the  beauty  of  the  finest  white  --ble,  and  receives  Irom  age  a 
beautiful  golden -russet  patina,  very  much  like  that  assumea  1^ 
Penteli"  marble.    -From  the  11th  century  onwards  it  was  used  ve^r 

i„.;^t  wnrk  was  seldom  left  visible,  the  whole  nall-suuace  ueiug 
in  d  with  thTn  s  absTf  marble  in  the  more  magnificent  buildings 
or  elsl  coated  with  stucco,  on  which  diapers  and  other  decorative 

•'il:fo,;r405T'm;rtar  used  in  Venice  was  made  of  tl-.-hit^^o^- 
lime  from  the  Istrian  limestone,  which  .PO^^essed  no   hjd.au he 

'"v.*  •  °  r,  rtt  from  the  q-^rries,  bnt  from  older  buUdings,  either 
obtained  'i''^f '  f?"'^ ',an  ine  da  e.'     Immense  quantities  of  nch 

"^  u™'lre  bTouehUrom  ">:  uined  cities  of  Heiaclea,  Ravenna, 
mM-bles  were  brought  iron.  ^^^   ^^^^^   ^^ 

Altinum,  and  especially  ^qmieia^  mamiificent  buildings,  deco- 
Aquileia  contained  great  """f.!,""'  "^g™,,  Numidia,  Egypt, 
ra  ed  with  marbles  and  P°fpl'y"^tf'™,  "f '?"';  ^f  the  B yzant  ne 
and  Arabia.     The  gorgeous  churches  and  palaces  ol  tn       )       ^^ 

emperors,  <^^^<=^''\''fK'"?^^"^lll  ;„  their  t^rn  stripped  of 
Roman  buildings  of  d'f'^tX^„:3"wti.e  victorious  Venetians, 
tlir-ir  coitlv  columns  and  wall-linings  ny  w-  »'>-'-"        „>,:.>,    _,p™ 

S^;^;fee^=r:s3£^H^^^ 
;.ret:fVnrr-fcd'pX'^™;s^ 

tL^toTavcbLli;  taken  from  older  buUdiu«  oUawh-™. 
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porphTTT  of  Mount  Taygetiis,  red  and  grey  Egyptian  granites,  the 
oeantiful    lapis  Atracios  (verde  antico),   Oriental  alabaster  from 
Kumidia  and  Arabia,  the  Phrygian  pavonaxzetto  »ith  its  pnrple 
mottling;,  cipoUino  from  Carystas,  and,  in  great  quantities,  the 
alabaster  like  Proconnesian  marble  with  bluish  and  amber-coloured 
Btriations.'     Till  the  Hth  or  15th  century  the  white  marbles  used 
in  Venice  were  from  O.eek  quarries — Parian  or  Pentelic — being  all 
(like  the  coloured  n;irbles)  stolen  from  older  buildings,  while  in 
later  times  the  nauve  mirble  of  Carrara  was  imported.     Large 
qoantities  of  red  \*rona  marble  were  used  to  form  moulded  frames 
round  panels  of  white  sculptured  marble.    The  greater  part  of  these 
costly  marbles  seems  to  have  been  imported  in  the  form  of  columns, 
immense  numbers  of  which  were  sawn  up  lengthways  into  long 
thin  slabs  for  use  as  wall-facings.     Other  columns,  usually  those 
of  the  most   precious  marbles,  were  sawn  across,  and  thus  the 
roundels  were  produced  which  stud  like  jewels  the  facades  of  many 
of  the  palaces  (see  fig.  6).     Thin  slices  sawn  from  the  same  column 
were  reversed  and  placed  side  by  side,  so  that  the  natural  mottlings 
formed  a  regular  sort  of  pattern.    Very  rich  and  complicated  designs 
were  prodaced  by  placing  four  slalis  together  to  form  one  large 
pattern,  repeating  from  one  centre.    The  whole  interior  of  St  Mark's 
IS  decorated  in  this  magnificent  way,  very  large  areas  being  covered 
with  the  same  pattern  recurring  again  and  again.     Thus  no  attempt 
was  made  to  disguise  the  fact  that  the  marble  was  only  a  thin 
surface  decoration  of  no  constructional  importance.     The  fact  that 
many  slabs  hod  been  cut  from  one  block  was  frankly  Acknowledged 
by  the  formation  of  these  "  cut  and  reversed  "  patterns,  nor  is  there 
any  attempt  to  conceal  the  bronze  clamps  which  hold  the  slabs  in 
their  places. 
Gold  and      The  facades  of  the  chief  palaces  of  Venice  down  to  the  end  of 
colour       the  15th  century  were  wholly  covered  with  the««  magnificently 
daeora-     coloured  marbles.     But  that  was  not  all ;  a  still  greater  splendour 
tion.         "t  effect  was  given  by  the  lavish  use  of  gold  and  colour,  especially 
the  costly  ultramarine  blue.     Very  frequently  the  whole  of  the 
sculpture,  whether  on  capitals,  archivolta,  or  frieze-like  bands,  was 
thictly  covered  with  gold  leaf,  the  flat  grounds  being  coloured  a 
deep  ultramarine  so  as  to  throw  the  reliefs  into  brilliant  prominence. 
The  less  magnificent  palaces  were  decorated  in  a  simpler  way.    Tlie 
brick  surfaces  between  the  windows  and  other  arches  were  covered 
with  fine  hard  stucco,  made,  like  that  of  the  ancient  Romans,  of  a 
mixture  of  lime  and  marble  dust.     The  whole  of  this  was  then 
decorated  with  minute  diapers  or  other  geometrical  ornament  in 
two  or  three  earth  colours,  especially  red,  yellow,  and  brown  ochres. 
Very  few  examples  of  this  form  of  decoration  still  remain,  owing  to 
the  corrosive  action  of  the  sea  air.     One  notable  example,  dating 
from  the  14th  or  15th  century,  has  a  rich  pattern  formed  by  a  series 
of  adjacent  quatrcfoila,  with  half-figures  of  cherubs  in  the  intermedi- 
ate space*,  covering  the  whole   flat  surface  of  the  wall.     A  few 
faded  patches  are  now  all  that  is  left 

With  the  early  years  of  the  16th  century  and  the  later  develop- 
ment of  the  Renaissance  totally  different  methoda  of  architectural 
decoration  supcneded  the  ua«  of  precious  marbles  and  delicate 
repeated  ornament  in  colour.      The    Pseudo  -  Classic  buildings  of 
Sanaovino,  Palladio,  and  their  schools  were  cither  built  of  white 
•tone  or  marble,  quite  unrelieved  by  colour,  or  else  stuccoed  facades 
Ficieoi.    "ere  treated  simply  as  a  ground  on  which  to  |>.Tint  large  fresooa 
•  with  figure  intijccta,  not  designed  with  any  jensc  of  the  true  prin- 

ciples of  arthitectnral  decoration.     These  frescos,  which  covered 
the  otherwise  unomamental  fai^dcs  of  many  of  the  16th-century 
p«la''es,  were  often  the  work  of  the  grcatrst  painters,  from  Giorgiono 
to   Tintoretto ;   but  the  pictures,   though   no  doubt  beautiful  in 
themselves,  were  obviously  quite  out  of  place  on  the  facade  of  a 
house  :  the  rolosaaf  groups  dwarfed  the  building  they  were  painted 
on,  and  were  far  inferior  in  decorative  effect  to  Ino  simplir  ])atterns 
of  earlier  times.    These,  too,  have  mostly  perished  :  on  the  fi-ndato' 
of  tK,.  (;,  rT,,it.<.^  once  covcrcfl  with  frescos  pnintr<l  jointly  I'y  Titian 
ail  .  only  traces  of  two  figures  now  remain.     One  of  llio 

•.'ri''s  nf  th'sfl  exterior  tri-vnt  is  that  inside  the 
■    ■  '      1       ■         ■ ,  which  has  naturally 
.  the  (inind  Canal. 
i....    ..„:   i.  .:-...  I-  'luitc  alone  among  the 

•f  til"   world   in    respect  of  its  nnequalled  richness  of 
..|  .i,,..,Ti;„n    „„,\  ,|m  from  the  fart  that  it  h.«  been 
lutlrjai  oth^'r  btiilclings,  aU'l  there- 
of the  inrrtt  varied  kind,  nearly 

f.i     I)..-     llti.f     It.li.lls'^llir..     Iw'ing 
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During  the  early  years  of  Venetian  history  the  site  of  the  present  Site, 
church  and  square  of  St  Mark  was  a  Urge  grassy  field. with  rows 
of  trees,  divided  by  a  canal  (which  no  loDger  exists^  and  containing 
two  churches.  One  of  these,  dedicated  to  St  Theodore,  the  old 
patron  saint  of  Venice,  stood  on  the  site  of  the  present  church  of 
St  Mark.  The  other,  that  of  S.  Geniiniano,  was  a  little  to  the  north- 
west of  the  great  campanile.  Fig.  3  (below)  shows  its  position,  and 
also  the  site  on  which  it  was  rebuilt  by  Sebostiano  Ziani  (1173-79), 
when  he  pulled  down  the  original  church  in  order  to  extend  the 
square  westwards.  In  the  ICth  century  it  was  again  rebtiilt  by 
Cristoforo  del  Legname  and  Sansovino,  and  was  destroye<l  in  1805 
by  Naixileon  I.,  to  make  room  for  a  new  block  to  unite  the  two 
palaces  of  the  procurators.  The  grassy  campo  where  these  churchea 
stood  was  the  property  of  the  abbey  of  S.  Zaccaria.  At  its  eastern 
extremity  a  small  palace  was  built  for  the  doge  about  810,  when 
Venice  first  became  the  chief  ducal  place  of  residence  under  Angelo 
Partecipazio. 

According  to  the  chief  early  chronicles,  the  body  of  St  Mark  was  Original 
secretly  brought  away  from  Alexandria  and  earned  to  Venice  in  cbapeL 
828,  the  church  where  he  was  buried  having  been  pulled  down  by 
the  Moslems  in  order  to  build  with  its  materials  a  palace  at 
"  Babylon,"  as  old  Cairo  was  then  called.  After  the  arrival  of  bis 
relics,  St  Mark  became  the  patron  saint  of  Venice  in  place  of  St 
Theodore,  and  his  bones  were  laid  in  the  "confessio"  of  the  small 

firivate  chapel  of  the  ducal  palace.'  This  chajiel,  honxver,  soon 
ost  its-private  character  and  became  the  chief  chunh  of  Venice, 
though  not  the  cathedral  church  of  the  patriarch.  The  small  ducal  Older 
chapel  of  St  Mark  was  burnt  in  976,  together  with  the  rest  of  the  church, 
palace,  during  the  insurrection  against  Doge  Candiano  IV, :  it  was 
rebuilt  on  a  larger  scale  by  his  successor,  Pictro  Orseolo,  and  the 
c         A  N  '        A  L 
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f.>llowing  dogea,  the  work  being  carried  on  for  about  •  c«nlurj-. 
An  Inscription  now  lo«t  rrwnlc.1  iU  completion  in  1071,  but  it 
was  not  conwy-ratwl  till  108.1,  In  the  rfign  of  \  iUlo  Faliero  (10?»- 
li>P«\   wli^n  II  »«•  d«.li<-«led  "to  flod,  the  glorious  ^  Irgin  Anniin- 
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cut*,  and  ta  ilie  protector  St  Mark."    Tbc  form  of  the  church  «s 

-  '  m  quiie  different  fmin  its  prfsent  a9|H'ct,  both  in 
;u  al^sctK*  of  rieh  deooraHyii.  Fig.  -  shows  the 
■mh,  «hii*h  was  origiiiAlly  of  the  sinipio  Uisilica 
1  .;:,  \..  ,.  ;,..,  .  .u.tern  ap-k's  anil  no  transepts.*  One  very  interost- 
u:^  :•  I.  >:  li:  •-''■  i  IuoaI  |*l.icv  still  exists,  namely,  the  lower  part 
It  Liie  of  lis  U'WvtN  witli  walls  11  feel  thick  ;  this  was  made  into 
ill-  treasury  of  St  Mark  when  the  church  was  cnlar^d  so  as  to 
i:;  hiJi?  it  in  its  plan,  at  the  west  corner  of  the  south  transept 
K  nt  processes  of  "restoration"  have  shown  the  external  design 
of  ili:-*  early  church,  which  was  of  plain  red  brick,  undecomteJ  by 
ni.irM<  or  mosaics,  and  onlv  relieved  by  very  simple  blank  arcadine, 
u::Ii  round  arvhes,  not  unlike  those  on  some  early  Xorman  build- 
i:i,->  in  Eni;land.' 

Uy  decrees  the  church  was  enlarged  :  first  of  all  transepts  were 
added,  then  the  baiitisterj*  on  the  south  and  the  atrium  extending 
ai-Mi,'  the  west  and  north  of  the  nave,  about  1150-1200.  Next 
t"  i;  •  h  were  added  north  and  south  of  the  two  transepts  :  that  of 
Ji:  1-.  lor«  was  built  and  finished  in  1354  by  Andrea  Dandolo.  In 
the  15lh  century  the  sacristy  at  the  east  end  was  added,  the  altar 
of  St  Peter  in  the  north  a(vie  being  removed  to  nifikc  a  passage  to 
it ;  anothrr  way  to  the  sacristy  for  the  use  of  the  clerg>'  was  cut 
through  the  massive  wall  of  the  main  apse.  ^During  the  long  period 
from  its  dedication  in  10S5  till  the  overthrow  of  the  Venetian  re- 
public by  Xa|x>leon  every  doge's  reign  saw  some  addition  to  the 
rich  decorations  of  the  church — mosaics,  sculptui*e,  wall  linings,  or 
columns  of  precious  marbles.  Bv  degrees  the  whole  walls  inside 
and  outside  were  completely  faced  either  with  glass  mosaics  on  gold 
grounds  or  with  precious  coloured  marbles  and  jwrphyries,  plain 
w  bite  marble  Iniing  only  used  for  sculpture,  and  then  thiciily  covered 
with  gold.  It  is  impossible  here  to  give  an  adequate  notion  of  the 
splendour  of  the  whole  effect ;  nothing  short  of  the  eloquence  of 
Mr  Ruakin  can  do  justice  to  the  subject.*  Unfortunately  the  whole 
wall  surface  of  the  interior  is  so  stained  and  caked  with  dirt  that 
much  of  the  gorgeous  etTect  of  the  marbles  is  lost. 
TKon-  The  general  scheme  of  decoration  is  the  following.  The  whole 
fiin.  of  the  domes  and  vaults,  and  the  upi>er  part  of  the  walls  down  to 
the  level  of  the  floor  of  the  triforium,  are  completely  covered  wit^ 
mosaics  of  brilliant  glass  tesscrse,  the  ground  being  in  most  cases 
of  gold.  Below  this  every  inch  of  the  surface  of  the  walls  and 
arehes  is  covered  with  richly  coloured  marbles,  porphyries,  and 
alabaster,  relieved  by  pure  white  marble,  sculptured  in  panels,  string 

tcourse.%and  the  like.     The  various  marbles  are  arranged  in  broad 
upright  bands,  alternating  so  that  one  colour  enhances  the  effect 
*  of  that  next  to  it.     For  example,  the  nave  wall  in  the  north  aisle 

is  face\l  thus,— {1)  venle  antico,  (2)  Proconnesian,  (3)  red  broc- 
catello  of  Verona,  (4)  Proconnesian,  (5)  magnificent  Oriental  ala- 
Ixister,  (6)  Proconnesian,  and  (7)  verde  antico;  below  these  is  a  narrow 
band  of  red  Verona  marble,  and  then  a  plinth-moulding  of 'Athenian 
white  marble,  which  rests  on  the  seat  of  panelled  red  marble  that 
runs  all  round  the  interior  of  the  nave  and  transepts.  The  large 
columns  between  the  brick  piers,  six  in  the  nave  and  eight  in  the 
transepts  (see  fig.  2),  are  monoliths  of  fine  Proconnesian  marble, 
veined  with  greyish  blue  and  amber,  and  the  great  brick  piers  are 
faced  with  thin  sUbs  of  the  same  material.  Ihis  facing  and  most 
of  that  throughout  the  church  are  made  of  ancient  columns  sawn 
into  slices. 
Cyp^'  "^^^  eastern  crypt  or  confessio  extends  under  the  whole  of  tli^ 
choir  bcdiind  the  rood-screen,  and  has  three  apses  like  the  upper 
church.  The  body  of  St  Mark  was  originally  placed  here,  but  is 
now  within  the  high  altar  of  the  upi>er  church.  Below  the  nave 
is  an  older  cr\T»t,  the  existence  of  which  has  only  recently  been 
discovered  ;  it  is  not  accessible,  having  been  filled  in  with  earth 
and  rubbish  at  a  very  early  perio^l. 
Clioir  The  choir,  which  is  raised  about  4  feet  above  the  nave,  is  sepa- 

and  rateil  from  it  by  a  marble  rood-screen,  formed  of  ancient  columns, 

rood-        bearing  a  straight  architrave  surmounted  by  fourteen  statues,  viz., 
•cretD.      St  Mark,  the  Blessed  Virgin  Mary,  and  the  twelve  apostles.     It 
extends  across  the  aisles,  forming  a  north  apsidal  chapel  of  St 
Peter  and  a  southern  one  to  St  Clement.    The  rood-screen  b  signed 

1  T.  O.  Jackaon,  In  hii  work  on  Daimatia  and  Istria  (Oxfonl,  1887),  vol,  ill., 
girn  an  int^D-tting  aecmnt  and  valuable  lIltutrationB  of  tb«  early  churclien 
at  Parenio,  Gra-lo,  and  Aqaflpia,  which  In  their  sculptured  capitaU,  mosaics, 
and  othfir  d'tAili  clo«fly  rwi«mb!ed  thp  early  portions  of  8t  Mark's.  I^rge 
ctantitic*  -^.f  tfio  iculptnre  and  rich  marbl«g  m»o<l  in  Venice  were  broupht  from 
Crado,  Aqailria,  and  other  citica  in  t*ic  name  district,  the  balldin'Ks  of  which 
were  to  a  gnxt  exltnt  the  prototypes  of  thoae  built  in  Venice  before  the  13th 
century.  In  later  tlmea  the  fl^jod  of  influence  paMcd  In  the  opposite  direction, 
•nd  dunnjc  the  Uth  and  15th  c^nturie*an  Immenfle  nnmber  of  palaces  and 
churches  were  built  in  the  Venetian  style,  by  architect*  from  Venice,  nil  along 
the  eastern  shores  of  th*?  Adriatic.  The  result  Is  that  In  these  Istrian  cities 
examples  are  to  t>e  seen  of  wliat  appears  to  be  the  architecture  of  Venice  during 
kfi  whole  oonnM  of  development  from  the  12th  to  the  15th  century. 

<  The  exterior  of  the  church  of  St  Demetrius  at  Thcasalonica  is  covered  with 
lltnple  brick  arca/llnp,  very  like  that  which  stfll  exists  In  many  places  behind 
Ibe  marble  linlnc  >,t  .St  Mark's. 

'  The  flnrt  e-Ii'.i--.ii  of  the  Sfonet  of  Venice,  tostethcr  with  an  unfinished  series 
\of  folio  plaUs,  III',*',  of  them  exquisitely  drawn  by  Mr  Ruskin  him»elf,  was 
publuhe<i  In  \>i',2;  a  carefully  executed  reprint  of  both  was  Issued  In  18S6.  Ttila 
IS  one  of  the  noblest  mottographs  on  any  arcbltectaral  subject  that  has  ever 
ten)  written. 


ns  the  work  of  the  Venetians  JacobcUo  and  Pietvo  Paolo,  sons  of 
Antonio  dellc  Masegne,  1H04-97.  The  rood  itself  is  of  silver,  dated 
1S94  and  signed  "Jacobus  Magi>tri  Maivi  Benato  de  Vem-tiis." 
Tlie  workmanship  botli  of  the  silver  crucifix  and  of  the  fourteen 
statues  is  of  no  great  excellence.  In  front  of  the  soroen  stand  two 
very  largo  amboncs  or  pulpits,  one  of  ]>oriihyry  nnd  the  other  of 
vorile  antioo.  In  the  uortnern  anibo  is  a  lofty  patriarch's  throne 
under  a  metal  domed  canopy,  curiously  like  a  pulpit  in  a  Moslem 
mosque.  There  ai-e  fine  marble  baldacchini,  supported  on  columns 
of  precious  marbles,  over  the  liigh  altar,  two  in  the  transepts,  and 
one  on  tlie  north  side  of  the  nave.  No  less  tlmn  live  hundred 
columns  of  porphyry  and  costly  marbles  are  used  to  decorate  tlio 
ciiurch,  especially  on  tlio  west  front.  Some  of  those  inside  tlio 
atrium  have  no  constructional  use,  but  arc  only  set  against  the 
wall  for  the  sake  of  their  beauty  and  value. 

A  whole  volume  miglit  bo  written  on  the  sculptured  capit.ils,  Colnmu 
panels,  screens,  and  other  features  of  the  church.  A  great  part  of  and 
tlicso  are  the  spoils  of  other  churches,  especially  from  the  Knst ;  capital*, 
much  of  the  sculpture,  as,  f.j?.,  the  parapets  along  the  triforium 
gallerv,  dates  from  the  6th  century  or  even  earlier.*  In  the  riclily 
carved  capitals  every  stylo  from  the  -Ith  to  the  12th  ceiiturv  is 
represented,  many  of  thorn  being  marvels  of  dt-licacy  combined  with 
extreme  spirit  of  execution.  Some  of  the  larger  capi-  are  partially 
covered  with  a  rich  basket-work  pattern  completely  under-cut  vitli 
great  technioal  skill  ;  others  have  vine  or  acanthus  foliage  treatcil 
with  vigorous  realism  ;  and  a  large  number  have  the  revived  Byzan- 
tine treatment  of  the  classic  Corinthian  or  Ionic  capitals,  with 
variations  shaving  the  richest  power  of  invention  and  originality. 
In  addition  to  the  elaborate  sculpture,  some  of  the  capitals  are  de- 
corated with  inlaid  patterns  ;  and  many  of  the  mouldings,  such  as 
the  capping  of  the  triforium  screen,  are  also  ornamented  iu  the 
same  way.  This  use  of  inlay  is  almost  peculiar  to  St  Mark's,  as  is 
also  the  method  ofenriching  sculptured  reliefs  with  backgrounds 
of  brilliant  gold  and  coloured  glass  mosaics,  producing  an  elfect  of 
extraordinary  magnificence.* 

The  exterior  is  no  less  magnificent  than  the  inside,  the  whole  Exterior. 
facades  being  covered  witli  sculpture,  mosaic,  or  slabs  of  rich  marble. 
The  west  fai;ade  especially  is  a  marvel  of  lavish  expenditure  both 
of  labour  and  of  costly  material.  The  design  consists  of  two  main 
stages,  the  lower  one  being  formed  by  the  atrium,  a  12th-century 
addition,  in  front  of  the  older  facade.  Each  sta^o  is  divided  into 
five  great  arches,  decorated  with  richly  sculptured  archivolts  and 
with  tympana  filled  in  with  mosaic  pictures.  Only  one  of  the 
original  mosaics  now  exists  on  this  front  ;  all  the  rest  have  been 
destroyed  and  replaced  by  others  of  very  inferior  style  in  the  17th 
and  18th  centuries.  The  one  original  mosaic  is  over  the  northern- 
most of  the  four  doorways  into  the  western  atrium  ;  its  date  is 
about  or  soon  after  1220.  It  i&  of  great  decorative  beauty,  and  its 
subject — the  translation  into  the  church  of  the  body  of  St  JIark — 
is  of  great  interest  from  its  careful  representation  of  tlie  west  facade 
of  the  church  as  it  was  at  the  beginning  of  tho  1.3th  century.  It 
shows  the  original  form  of  the  upper  part  of  tlie  facade  beTttre  the 
addition  in  the  14th  century  of  the  large  ogee  gables  with  elaborate 
crockets,  alternating  with  statues,  and  intermediate  pinnacled 
canopies  placed  between  the  five  great  arches  of  the  upper  story. 
It  also  shows  the  marble  screen-work  which  once  filled  the  great 
central  west  window,  the  whole  of  which  is  now  missing,  only  the 
columns  which  supported  it  being  left."  Similar  fiUing-in  still 
exists  in  some  of  the  large  side  windows.  The  lower  or  atrium 
story  is  enriched  with  a  wonderful  collection  of  columns  of  precious 
marbles  and  porphyries  arranged  iu  two  tiers.  The  sculptured 
archivolts,  with  foliage  mixed  with  figures  or  subjects  in  relief,  are 
of  great  beauty  and  variety.  They  are  all  carved  in  fine  white 
Athenian  marble,  and  were  once  gilt,  as  appears  to  have  been  the 
case  with  nearly  all  the  sculptured  ornaments  of  St  Mark's.  This 
extensive  use  of  gold  is  clearly  sliown  in  Gentile  Bellini'^  picture. 
Tlie  top  of  the  atrium  fonns  a  wide  upper  gallery  communicating 
with  the  interior  at  tho  triforium  level.  In  the  centre  of  this 
gallery  stand  the  four  colossal  bronze  horses,  from  some  Grreco- 
Ronian  triumphal  quaiiriga,  which  were  brought  to  Venice  after  the 
connuest  ofJUonstantinople  by  Enrico  Dandolo  in  1204.' 

The  roofs,  including  the  five  gi-eat  external  domes  over  the  nave.  Roofs. 
choir,  transepts,  and  crossing,  are  all  covered  wi'-h  thick  sheets  of 
lead.     The  internal  domes,  like  the  rest  of  the  vaui'^9,  are  of  brick, 
tho  external  domes  being  of  wood.     The  di-ums  on  \s'nch  the  outer 
domes  rest  are  bound  round  with  strong  iron  bantU,  which  were 


*  Tlie  church  of  St  Demetrius  at  Tliessalonica  contmns  mn  %  ulntured 
panels  and  other  decoratioiis  exactly  similar  in  style  to  those  «.  ^i  Mark's: 
and  other  churches  in  Thessalonicji  ftn<l  Treblzond  have  Minsalc  ■  ri^in;,'  and 
plasa  wall-mosaics  closely  rrHtunbliiig  those  iu  St  Mark'n.  Even  t.  "*  Vl^"*  "^ 
the  \Vnetian  l>a.HiIica  is  Orientol  in  origin. 

*  Tlie  most  notable  examples  are  over  tjic  doorways  of  ttio  western  i-triuin. 

«  This  tracer>',  or  rather  srrecn-work,  was  removed  before  14M.  vhen  Oen'll» 
Bellini  painted  his  picture  of  the  Piazza  and  West  Front  of  8t  Mark'«  ■,  Tli* 
very  interesting  picture  shows  the  lost  mosaics,  the  subjects  of  which  npeur 
to  have  Iwen  the  same  as  those  now  existintr. 

"  Tliese  bronze  horses  were  carried  off  to  pans,  with  mnnyofherarttT*"''- .  i-ea. 
by  Napoleon  In  1797 ;  they  were  restored  to  their  place  in  IS\'<  by  franci '  of 
Austria,  as  is  recorded  In  a  large  inscription  on  the  arch  below  them.  t 
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added  by  Jac  Sansovino  in  tho  16th  century.  The  round-headed 
windows  in  the  drams  were  once  filled  in  with  pierced  screen-work 
of  marble,  some  examples  of  which  still  exist  in  the  western  atrium, 

an  interesting  relic  of  the  method  of  filling  windows  employed  at 

a  time  when  glass  was  but  little  used. 
Hosaica.  The  mosaics  in  the  interior  are  among  the  finest  and,  from  their 
variety  of  date,  the  most  interesting  series  in  the  world  ;  those 
dating  bom  the  12th  and  13th  centuries  are  of  special  beauty. 
The  earliest  appear  to  be  those  on  the  five  great  domes,  probably 
executed  before  1150.  On  the  nave  dome  the  subject  is  the  Descent 
of  the  Holy  Spirit :  tongues  of  fire  radiate  upon  colossal  figures  of 
the  apostles,  and  below  them,  on  the  drum  of  the  dome,  is  a  second 
series  of  figures  representing  the  various  naltions  of  the  world  who 
were  converted  through  the  inspired  teaching  of  the  apostles.  On 
the  dome  over  the  crossing  is  tnc  Ascension  of  Christ,  with  bands 
of  large  figures  of  the  Apostles,  and  below  them  the  Virtues.  On 
the  choir  dome  are  a  half  figure  of  Christ  and  a  series  of  the  Prophets. 
In  the  main  apse  is  Christ  in  llajesty.  The  transept  domes  have 
series  of  Saints  and  Doctors  of  the  Churt:h.  All  have  explanatory 
inscrijitions.  The  whole  of  the  rest  of  the  vaults  and  the  upper 
]x>rtiou  of  tho  walla  are  covered  with  mosaic  pictures,  of  which  a 
mere  catalogue  would  occupy  many  pages.  In  the  atrium  the  sub- 
jects are  taken  from  tlie  Oil  Testament ;  these  date  from  f.  1200- 
1300.  In  tho  baptistery '  are  the  life  of  St  John  the  Baptist  and 
scenes  from  the  life  of  Christ ;  on  the  first  dome  (westwards)  is 
Christ  in  Majesty  over  a  aeries  of  baptismal  scenes  and  the  Greek 
Doctors ;  on  the  second  dome,  Christ  surrounded  by  An^ls.  On 
the  barrel  vault  of  the  chapel  of  St  Isidore  is  a  very  beautiful  series 
of  mosaics,  with  scenes  from  the  saint's  life  and  other  subjects,  exe- 
cuted in  1355,  soon  after  the  completion  of  the  chapel.  In  the 
sacristy  ia  a  fine  scries  of  15th-century  mosaics,  and  in  other  parts 
of  the  church  there  are  mosaics  of  still  later  date,  some  of  them 
from  cartoons  by  Tintoretto  and  other  Venetian  painters  of  the 
decadence.  These  later  mosaics  are  not  designed  with  any  real 
sense  of  the  special  necessities  of  mosaic  work,  and  are  all  very  in- 
ferior in  decorative  effect  to  the  simple  Byzantine  style  from  the 
12th  to  the  nth  century. 

Slost  of  tho  existing  mosaics  of  the  earlier  periods  have  suflered 
very  c:riou8ly  from  " restoration, "  a  process  which  is  still  going  on, 
with  most  fatal  results  to  tho  interest  and  real  value  of  the  mosaics. 
The  exterior  marble  facing  and  much  of  tho  sculpture  have  within 
recent  years  been  completely  renewed  in  tho  most  tasteless  way, — 
the  fine  slabs  of  rich  Oriental  marbles  having  been  largely  replaced 
bv  cheap  greyish  Carrara  marble  of  tho  worst  nuality,  quite  devoid 
of  the  fine  colours  and  rich  vcinin^  of  the  original  slabs.  The 
Pave-  same  fate  now  threatens  tho  magnificent  mosaic  pavement  of  St 
ncnt.  Mark's,  the  surface  of  which  has  sunk  into  a  succession  of  wavy 
hollows,  owing  to  tho  settlement  of  the  vaulting  of  the  crjpt  below 
on  which  tho  nave  paving  rests.'  Tho  original  part  of  the  mosaic 
floor  probably  dates  from  about  tho  middle  of  tlio  12th  centurj-. 
Tho  navo  pavement  of  tho  cathedral  at  Murano,  which  is  exactly 
similar  in  style,  materials,  and  workmanship,  haa  an  inscription 
datid  1140.  The  pavement  of  St  Mark's  consisU  partly  of  opus 
Alexandrinura  of  red  and  green  porphyry  mixed  with  some  marble, 
and  partly  of  teaaelated  work,  made  both  of  glass  and  of  marble 
tcssenr.  The  two  methods  aro  obviously  of  the  same  date,  as  in 
some  cases  both  proceasea  are  used  in  the  same  design.  The  opus 
Alexanilrinum  ia  very  similar  in  atylo  to  that  in  some  of  the  basilicas 
cf  Th'Maloiiica,  and  also  those  in  Rome,  most  of  which  aro  of  about 
the  iamo  date,  the  12th  ccnturj-.  The  designs  executed  in  mosaic 
tessene  are  of  several  different  stylos,  some  being  taken  from  tho 
mosaics  of  Roman  classical  times,  while  othera,  with  largo  panels  of 
l<>a'' w^kn  on  each  side  of  a  vase,  eagles  or  lions  devouring  their  prey, 
ami  th"  like,  are  copiwl  from  Byzantine  reliefs  of  much  earlier  date 
than  th-?  12th  century.'  Tho  originals  of  many  of  t^ese  are  to  b« 
teen  in  tho  urulpturcd  roundels  which  stud  tho  facades  of  Ityzantino 
imIocfs  in  Venice.  A  great  part  of  tho  pavement  of  St  Mark's  has 
\-*:fu  lejiaircd  and  renewed  at  various  times,  from  tho  14th  century 
down  to  the  present  time  ;  conw'iurntly  a  .great  variotyof  style* 
and  mnterials  occurs  mixed  with  tho  original  parts.  The  pavo- 
mrnt  in  tho  north  aialo  was  renewed  in  tha  most  clumsy  and 
Rpirttl*-**  fiv«Hion  rhnut  twntv  year*  ago,  and  it  ia  much  to  bo 
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again  repaired  and  enlarged  by  Doge  Pietro  Ziani ;  and  finally  in 
1345  Andrea  Dandolo  reset  the  enamels  in  new  framework,  and 
added  some  minute  gold  canopies  and  other  decoration  of  Gothic 
style.  In  tho  19th  century  it  was  thoroughly  repaired  and  tho 
stolen  gems  replaced  by  new  ones,  easily  distinguisliable  from  tho 
origLnal  jewels  by  being  cut  in  facets,  not  "  en  cabochon  "  after  tlis 
old  fashion.  This  marvellous  retable  is  made  up  of  an  immense 
number  of  microscopically  minute  gold  cloisonne  enamel  pictuns, 
of  the  utmost  splendour  in  colour  and  detail.  The  enamels  aro 
partly  translucent,  allpwing  the  brilliant  gold  backing  to  shins 
through  the  coloured  enamel.  The  subjects  are  Christ  in  Majesty, 
figures  of  Archangels  and  Angels,  and  a  verj-  large  number  of  sin^lo 
figures  of  Prophets  and  Saints,  as  well  as  many  scenes  from  the  lifo 
of  Christ  and  of  St  Mark.  No  description  can  do  justice  to  tho 
splendour  of  effect  produced  by  this  gleaming  mass  of  gold,  jewels, 
and  enamels  ;  the  delicacy  of  workmanship  of  the  latter  is  only 
equalled  by  two  Textus  covers,  also  in  gold  cloisonne,  now  pre. 
served  in  the  treasury  of  St  Mark,  which  also  iiossesses  a  magni- 
ficent collection  of  church  plate  of  all  sorts,  such  as  largo  chalices 
and  patens  in  crystal  and  agate,  reliquaries,  candlesticks,  altar 
frontals,  and  otherkinds  of  church  furniture,  all  of  the  most  precious 
materials  and  workmanship.*  Two  silver  frontals  of  the  Hth 
century,  now  used  for  the  high  altar  of  St  Mark,  originally  belonged 
to  the  cathedral  of  Venice,  S.  Pietro  di  Castello. 


Pio.  8.— Sqaan  of  8t  Hark  and  sunonmiinj;  bulldmp*.  The  onKinai  oim|m 
wu  bounded  on  the  w«at  by  the  cmn«l  D,  with  tbf  6ih«ntiiry  cbuieh  of  S. 
GemlnUDO,  C,  on  lt«  west  bank.  The  tlr»t  enUrfenunt  of  tin  squan  was 
clr^cted  l>y  Dog<  Stlotiano  Ziial  In  117<,  iThen  lii  flllnl  up  the  canal  and 
rebuilt  the  chureh  on  a  new  site  at  D,  thus  lic«rly  doublins  the  itn  of  the 
■quare.  Lastly,  the  •quare  wai  extended  touthwartli  In  the  leth  ccnturr, 
when  the  new  paUce  of  the  procut»tor«,  K.  wa»  built  by  Srainoul.  Gentile 
Bellini's  plctuiT  shows  a  line  of  houses  alonp  FF.  reschlDK  up  to  the  great 
campanile.  A.  Ns|vil<»n  I.  in  leOi-lO  pulled  down  the  churvh  ot  8.  Genii- 
hUno  and  built  a  new  block  at  the  west  end  of  the  st^utre.  I*  The  dates  of 
the  Tttious  parts  of  the  ellstlnc  ducal  palsee  are  indicsted  on  the  plan  ;  the 
tebuildltiK  w»s  Carrie.!  on  in  the  followlnc  onler,  V,  Q.  R.  8,  T,  I',  V.  At 
Z  is  tlie  trrasury  of  8t  Msrk.  which  w*«  oriffinsll/  one  of  the  towers  belongina 
to  the  old  dueal  palace;   E,  sit*  of  old  houses;  O,  cU-.ck-lower ;   U.  old 

Klace  of  prr»cur«tors ;  J,  oM  libniry ;   M,  two  columns;   N,  Tonts  delta 
{(lla  ;  O.  Brldgs  of  Sighs  ;  W,  GlanU'  Staircase ;  i,  sacristy  of  St  Mark  ; 
Y,  riauella. 

77.e  Dueal  ralaee,— Tha  original  doge's  palace,  probably  a  small  Ducal 
strongly  fortifwl  castle,  was  built  early  in  the  9tli  century,  lOon  palace, 
after  the  transference  of  the  seat  of  government  from  the  island  of 
Malamooco  to  that  of  Rialto.     In   tho  eariy  troublous  perio.!  of  Early 
Venetian  liintorv  tho  ducal  |iaUco  waa  freouontly  doatroyed  and  re-  history. 
built     It  was  (.urnt  in  970,  and  again  in  1106  ;  by  1116  it  had 
been  rebuilt     At  the  end  of  the  12th  centur>-  Stl  •'    in 

(1173.79 1  reatond  and  enlarged  it.     Of  his  work  tho  ■  '.^ 

now  in  existence  are  some  richly  acnlptiired  Iwnds  1  u' 

in  at  intervals  along  the  14th-c«nlury  Rio  facade,  by  the  w.ulh- 
ea.t  angle  of  the  i«laco  (neo  P  on  fig.  3).  Tlie  prvsent  magnificent 
iMlaro  K^s  a  slow  growth  extending  over  nearly  thrt-c  centuries, 
the  ol  1.  r  building  of  Ziani  l>eing  gradually  pulled  down  aa  room 
ua«  rcimreil  for  the  now  work. 

The  cii.ting  palace  waa  begun  in  1300-1  by  Doge  Pietro  Oranenipo.  Ptvecnt 
who  built  the  facade  (Pon  fig.  S)  along  the  Kio,  in  which  arr  in-  or'— 
K-rtc.l  tho  lithcenturv  friejca  of  Ziani.     About  1.109  the  arrade.1 
facaile  along  the  »ea  fmnt  wan  Kgun  at  the  »oulh-ea«l  angle  by. 
111..  r.„,!.  ,1,  !Ia  I'l  ■;i,i  (N  on  fig.  3),  and  tho  doaign  which  waa  then 
V  fnllowe.1  along  the  whole  external  facade, 
...-oit|iie«l  almiit  arenturv  andahalf.     Towanls 
„„  .,,,,,  ^ ■.!„„gth. 
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,  ^  -Virh  i«  firved  with  b.«keU  of  different  kiiuU  of  fruit 

,"•1  >  >  .■vilui.   • ;  this  ««  called  the  oUl  l«la«  to  disimpmh 
'^         .K    liih  «n  urv  new  p»Uc«.     The  Voi.ction  council  had 

';j;n  h  t .  6nrc7"s.r^irduc.t.  shouu  b*  "■'■>-"' »» 7,5 

'*''■.,      s".   fnJ  it  »"s  .pent  as  a  contribution  to«arvU  the  re- 
I  '  '  h  w.    wtmTn    v:i  :  in  a  few  yc.r^  the  remamder 

::t;;,:::r:h^^  'z  z^^^ti  "^£^1^ 
^^^^"u?^f^^.£^«:-£:^b 

ThU 'iLri'^  thr:;;^/of' d"^'  i'^^tmo  Barbango.  1482  (U  on 
'«Th^- two  main  fc^de^  those  towards  the  ^^^^-^^^  J^^^fJ::^ 
"°.r'  "'k*  "i;^'or?hfll'h  c""rurv!''?he'nlfof  thraSc" 
"h^U^L'tU  wo  k  and  hus  fixed  the  design  of  the  whole  is  .>ot 
«rUinlfknown%ut  it  must  have  been  »  man  of  an  ear  her  genera- 
?oT  ban  tb°rof  FilipiK.  Calendario.  who  is  olten  stated  to  have 
ven  "he  chkf  .rchit«Vof  the  older  portion.  Calonduno  was  an 
1:..  ;„  ♦!,«  ^nT^cnirflcv  of  Jklaniio  f  alK 
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i^Vplice  in  th?  conspiracy  of  Marino  F-"'">,^"f  "'.^  "T^^^ 

S^:i-^;?:t^i^Ll^'i:^^i^»^^--- 

1  the  world.     It  consists  of  two  ^!«=^ 

>tories  with  open  colonnades,  form- 
ing a  long  loggia  on  the  ground 
jnd  first  floors,  with  seventeen 
arches  on  the  sea  front  (sec  fig.  4) 
and  eighteen  on  the  other  facade. 
Above  this  is  a  lofty  third  story, 
pierced  with  a  few  large  windows, 
with  pointed  arches  once  filled 
with  tracerv,  which  is  now  lost. 
The  columns  of  the  middle  story 
support  bearv  tracery  of  the  char- 
acteristic Venetian  form,  which 
was  copied  with  more  or  less 
modification  in  a  very  large  num- 
ber of  private  palaces  built  in 
Venice  during  the  14th  and  15th 

centuries.  The  ground  story  has  p,o.  4._Section  throucU  sea-front  of 
loldly  moulded  pointed  arches,  dacalp«l«ce  (sec  P,  Qjn_ng^3).  A. 
the  spandrels  of  which  were  in- 
tended to  be  decorated  with  geo- 
metrical patterns  in  thin  pieces 
of  marble  inlay.  Ouly  two  of 
these  were,  however,  completed. 
The  main  walls  are  wholly  of 
brick  ;  but  none  was  left  visible 


Lower" l"g^ia  towartls  avn.  B.  Upper 
loggia  townras  sea.  C,  D.  Logpio 
towanJs  inner  court.  E.  Private 
apartmenuofdoce.  F.  Offices.  O. 
Modem  level  of  ijavcment  wliicli 
kidca  the  old  stylobate  of  three 
Btepa  (see  fig.  1). 


,«rt  near  St  Mark's.  In  many  cases  the  Lllh-ceiitury  sculptors 
lave  ainiplv  copied  the  older  capitals.  A  strong  1  loreiu.no  ...I  uenco 
is  appar..nt  in  'all  this  sculpture  .".  great  part  ot  which  was  p.obably 
the  iork  of  Florentines, "  Unhappily  "ithiii  recent  veais  about 
half  the  old  capitals  have  been  removed  and  replaced  by  copies, 
which  in  some  cases  are  not  even  accurate  reproductions  of  the 
ori-iiials.  A  verv  wholesale  and  needless  "restoration  is  still  in 
pn.rL.ress,  not  onh'  of  the  sculpture,  but  also  of  the  co  umns,  arches 
ind  traceries,  which  in  many  cases  have  been  wholly  renewed 
without  any  excuse  whatever.  ,  .        i 

TreKreat  internal  court  is  surrounded  with  arcading  of  very  Internal 
similar  stvle  ;  even  in  the  16th-centiiiy  portion  the  same  main  out-  c^-^t; 
line  has  been  followed,  though  the  detail  is  dillerent.  1  rom  the 
interior  of  the  court  access  is  given  to  the  upper  loggia  by  a  very 
beautiful  staircase  of  early  Renaissance  style,  built  in  the  middle  of 
the  15th  century  by  the  Veuetian  architect  Antonio  Kicci.  l«o 
colossal  statues  "of  Neptune  and  Mars  at  the  top  of  these  stairs  were 
executed  by  Fran.  Sansovino  in  1554-henco  the  name  '  giants 
staircase";  they  are  very  clumsy  and  badly  designed.  Owing  to 
a  fire  which  gutted  a  gi-eat  part  of- the  mlaco  in  15".  tl'"  ,',"" 
ternal  appearance  of  the  rooms  was  completely  changed,  and  he 
line  series  of  early  Paduan  and  Venetian  paintings  which  decorated 
the  walls  of  the  chief  rooms  was  lost.'  At  present  the  magnihcent 
council  chambers  for  the  different  legislative  bodies  of  the  \  eietian 
republic  and  the  state  apartments  of  t>>e  doges  are  richly  decor- 
ated with  gilt  carving  and  panelling  in  the  style  of  the  Later  Heiiais. 
"tnce  On  the  walls  of  the  chief  council  chambers  are  a  magnihcent 
"s'cries'of  oil  paintings  by  Tintoretto  and  other  less  able  \  enetians  - 
among  them  Tintoretto's  masterpiece.- Bacchus  and  Anadne- 
and  his  enormous  picture  of  Paradise,  the  largetst  oil  painting  in 
the  world.  All  have  suffered  much  from  restoration.  Some  of  the 
scenes  of  important  Venetian  naval  victories  are  of  great  historical 

interest   thoush  of  little  merit  as  works  of  art. 

In  the  imh  century  the  state  prisons,  which  till  then  were  on  State 
the  ground  floor  of  the  ducal  palace,  were  removed  to  "  °J"  1^»|  J>»§  P"^<>°»- 
oa  tte  opposite  side  of  the  narrow  canal  on  the  east  of  the  Rio  del 
Palazzo  (sie  fig.  3).  A  bridge,  usually  known  as  he  Bridge  of  Sighs, 
was  bui  t  to  connect  the  two  buildings.  This  l>";^g^,f' ''^  ">^  "f.™ 
prisons"  were  designed  by  a  Venetian,  who  also  built  the  Rulto 
Iridce'in  1583-91,  and  hence  was  nicknamed  Antonio  da  Ponte 

Owing  to  the  raising  of  the  level  of  the  Piazzetta  and  the  Riva 
de»li  Schiavoni,  the  ducal  palace  has  lost  its  stylobate,  consisting 
of  three  steps,  the  level  of  tke  pavement  outside  being  now  the  same 
Z  that  of  the  lower  loggia  of  t\ie  palace  ;  and  thus  a  serious  injury 
^a  b'en  done  to  the  a"rd,itecturaf  beauty  of  the  facades  (see  figs  1 
and  4).    As  the  columns  of  the  lower  story  hava  no  bases,  a  stylobate 

"fylhe'sidfofthe  sea  in  the  Piazzetta,  on  to  which  the  west  Piazzetta 
facade  of  the  ducal  palace  faces,  stand  two  ancn^ntco  umns  of  columns. 
Egyptian  granite,  one  red  and  the  other  grey  (see  M,  fig.  3  These 
great  monoliths  were  brought  as  trophies  to  Venice  by  Doge 
Domenico  Michieli  in  1126,  after  his  victories  in  S  ■  a  In  USO 
thev  were  set  up  with  their  presem  fine  capitals  and  bases  b)  a 
Cba  d  engin  er,  Niccolo  <le'  Barattieri.  The  grey  column  is 
M^rmounted  by  a  fine  bronze  lion'  of  Byzantine  sty  e  cast  in  \  enice 
for  Doge  Ziani  about  1178  ;  and  in  1329  a  marb  o  statue  of  S 
Theodore,  standing  upon  a  crocodile,  was  placed  on  the  othei 
column.' 


brick  •  but  none  was  le.v  vu.,u.c.    The  who  e  surface  of  the  nppei 
.lory  U  faced  with  small  blocks  of  fine  Istnan  and  red  ^  erona 
mariles,  arranged  so  as  to  make  a  Urge  diaper  pattern,  with 
Tn  the  centre  of  each  lozenge,  a  cross  made  oi  verdo  a"tico  and 
other  costly  marbles.    The  colonnades,  stnng-courses,  and  other 
det^rative  features  are  bnilt  in  solid  Istrian  stone.     Very  beautifu 
s-ulptore,  executed  with  an  ivory-like  minuteness  of  finish,  is  used 
,o  .fecoraU  the  who.-,   building  with  wonderful   profusion.     At 
eich  of  the  three  free  angles  is  a  largo  group  immediately  over 
the  lower  column.      At  the  south-east  angfe  is  the  Drunkenness  of 
Noah   at  the  south-west  the  Fall  of  Man,  and  at  the  north-west 
the  Judgment  of  Solomon.     Over  each  at  a  much  higher  level  is  a 
colossal  figure  of  an  archangel.- Raphael,   Michael,  and  Gabriel. 
The  sculpture  of  all  the  capiuls,  especially  of  those  on  the  thirty- 
six  lower  columns,  is  very  beautiful  and  elaborate,  a  great  variety 
of  subiecu  being  introduced  among  the  decorative  foliage,  such  as 
the  virtues,  vicSs,  months  of  the  vear,  age  »/. -"f  •  """P^''";"? ' 
Kierice^  animals,  nations  of  the  world,  and  the  like.3     On  the  w^.olo 
the  sculpture  of  the  H'.h-centur}-  part  is  finer  than  that  of  the  later 

1  So  named  b»»a«!  public  deereM  and  other  papera  were  amxed  ';; jt^  , 

1  Tbe^lct  for  farther  rebuUdIng  In  Ui2  name,  rfaaeggio ..  being  the  original 

dniener  of  the  nth  century  portion  of  the  PJlace.  tin,l<in 

I  in  .leellent  acconnt  of  &e«  aeulpturwl  ?«P"»'»  i"  ^'f" Jjl  ^Hcn  b? 

h.  hU  S;»n«  0/  Ken.a.  vol.  II.     A  treatiae  on  the  «me  anbjcct  "",?";«"  "^ 

bil«d  to  rtcogniie  the  true  datea  of  the  different  p«rt«  of  the  palace. 

•u— s» 


The  great  campanile  (see  A,  fig.  3)  of  St  Mark  in  tl'^^f  "^^^^^f ,    «  fampa- 
west  of  the  church  was  founded  about  900  by  Doge  P.etro  Tnbuno  mle. 
and  finished  in  1131  or  soon  after.     It  is  a  very  massive  squa  o 
?ower  of  brick,  325  feet  high  by  42  square,  on  a  stone  base,  simply 
decorated  with  slight  pilaster.,.    The  ascent  to  the  top  is  made  bj  a 
serTes  of  inclined  iSanes  instead  of  stairs.     The  upper  part   an  oi«n 
antern  vi  h  a  pyramidal  roof,  was  added  in  the  16th  century  ;^u         . 
the  anex  is  a  fine  colossal  statue  of  an  angel,  fornied  of  Hates  of  gilt 
b:Zon  a  wooden  core.-a.work  of  the  end  of  the  1   th  centuiy 

Oih,r  Churches —TU  anc  cut  cathedral  church  of  b.  1  ictro  ai  tathe- 
CaS^^wl^Uyre^ 
[r^n^nt'resJii^g'lttrof^l'i:  usual  Pseudo-CIassi^al  klladian 

^'^lft;;'s?  Trk-f  tl™  t.™ -finest  churches  in  Venice  are  thos«  of  amrches 
tbe^Lminican  and  Franciscan  friars^^^^^^ 

The? tpom^    f  a'  ;■  chit'irs   l"h  :s  S.  Maria  i-ovella  and  e  Paolo 
S  Crocejgio?"nce,  with  a  large  nave,  aisles,  transepts,  and  two  a^nd^he 
.  According  to  Znnotll,  the  capital  at  the  north-west  angle  was  signed  "  Duo 

ilpiisiiiliigp 

was  no  DOOK.  Y"^'TV    20 
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OT  more  chapels  opening  from  the  east  of  each  transept.  In  the 
Venetian  examples  the  choir  and  all  the  transept  chapels  have 
a[>sidal  terminations.  Both  churches  are  built  of  brick,  with  rich 
uarble  traceried  windows,  and  simple  raalting  throughout  The 
details  of  the  interior  are  plain,  but  the  scale  is  large  ana  the  general 
design  verj-  noble  and  effective,  showing  a  strong  infusion  of 
northern  Gothic  influence,  which  is  one  of  the  characteristics  of  the 
friars'  churches  throughout  Italy.  The  Dominican  church  of  SS. 
Giovanni  e  Paolo  was  used  as  the  chief  burial  place  of  the  doges  and 
other  chief  members  of  the  Venetian  republic  ; '  it  was  built  about 
the  middle  of  the  ]3th  centurj'.*  There  is  no  foundation  for  Vasari's 
statement  that  Xiccola  Pisano  was  the  architect  of  this  or  of  any 
other  building  in  Venice,  although  the  influence  of  the  Pisano 
school  of  sculpture  was  certainly  very  strong  during  the  14th  cen- 
tury. The  magnificent  collection  of  tombs  in  this  church,  of  all 
dates  from  the  13th  century  downwards,  is  one  of  the  finest  in  the 
world.  Some  of  the  recumbent  effigies  of  the  Hth  century,  and  the 
reliefs  and  statuettes  on  the  sarcophagi,  are  works  of  very  great 
beauty,  distinctly  Florentine  in  character.  The  later  monuments 
of  the  16th  and  17th  centuries  are  in  many  cases  very  large,  costly, 
and  pretentious,  of  the  worst  possible  taste,  in  striking  contrast  to 
the  quiet  simplicity  of  the  14th-centun'  tombs.  A  remarkable 
feature  in  the  Franciscan  church  is  its  ^ne  marble  rood-screen  of 
the  nth  century,  one  of  the  very  few  which  still  eiist  in  Italy  ;  it 
is  surmounted  by  two  ambones  or  pulpits.  The  choir  stalls,  which 
extend  rather  more  than  one  hay  westwards  of  the  crossing,  are 
richly  decorated  with  reliefs  and  tarsia  work,  executed  in  the  later 
years  of  the  ISth  century.  Thia  church  is  the  largest  in  Venice, 
even  exceeding  St  Mark's  in  size  ;  it  also  contains  a  number  of  fine 
tombs,  some  of  them  with  large  equestrian  statues  of  A'enetian 
generals.  The  tomb  of  Doge  Francesco  Dandolo  in  this  church, 
now  mutilated  and  removed  from  its  place,  is  a  very  noble  example 
of  14th-century  sculpture.  The  sacnsty,  on  the  south  of  the  south 
transept,  still  possesses  over  its  altar  one  of  Giovanni  Bellini's  finest 
pictures,  signed  and  dated  14S5,  representing  the  Madonna  En- 
throned between  Standing  Figures  of  Saints,  a  picture  of  most  ex- 
traordinary beauty  and  perfect  preservation,  in  its  original  richly 
carved  retable-frarne.*  This  church,  though  very  similar  in  style, 
was  built  about  half  a  century  later  than  that  of  the  Dominicans, 
and  was  not  completed  till  after  1300. 

The  influence  of  the  chief  orders  of  friars  in  the  style  of  ecclesi- 
astical architecture  is  strongly  shown  in  many  other  churches,  such 
as  that  of  S.  Stefano,  especially  in  the  frequent  use  of  the  ape  as  a 
termination  both  for  choirs  and  side  chapels.  This  churcti,  built 
about  1360  by  a  monaster}'  of  Austin  friars,  has  a  rich  west  front, 
decorated  with  very. delicate  terra-cotta  ornaments.  The  eastern 
apse  extends  over  a  small  canal  and  is  supported  on  a  wide  bridge- 
like arch.  Of  the  same  type  are  the  church  of  S.  Grcgorio  and  that 
of  S.  Maria  della  Caritit,  Doth  now  desecrated.  S.  Gregorio  has  a 
very  beautiful  cloister,  dated  1342,  the  columns  of  which  support, 
not  a  series  of  arches,  but  flat  wooden  lintels.  On  the  capital  of 
each  column  rests  a  moulded  wooden  corbel  to  diminish  the  bear- 
ing of  the  lintel  ;  this  is  a  very  characteristic  Venetian  mode  of  con- 
struction, used,  not  ouly  for  cloisters,  but  also  for  ground  floors  of 
houses,  upper  loggias,  and  other  places,  especially  during  the  14th 
and  16th  centunes.* 

One  of  the  most  interesting  early  churches  is  that  of  S.  Giacomo 
dair  Orio,  built  in  the  early  part  of  the  13th  century,  with  a  com- 
plicated many-columned  plan,  the  aiilca  being  carried  along  the 
transepts  aa  well  as  the  nave.  The  roof  is  a  very  good  example  of 
the  wooden  cove^l  type,  of  which  the  finest  are  at  Verona  Iq.r.). 
One  of  the  columns  in  the  south  transept  ia  a  monolith  of  the 
iTccious  venlo  antico,  of  wonderful  aizo  and  beauty,  probably 
'•rnught  from  some  Byzantine  church. 

Venice  contains  some  very  beautiful  ecclesiastical  architecture  of 

.1 .  i..'..y. 1  nee,  about  1450  to  1500.  with  very  delicate  and 

li  OS  was  designe<l  by  Fra  Giocondo  of  Verona 
-t  -  rs  of  the  Venetian  Lombanlo  family.     The  most 

•  .v.iii.}.i-'  <>i  this  stylo  is  the  little  church  of  S.  Maria  dei 
!i,  »•'  cnll'd  bccaufte  it  was  built  to  contain  a  miraculous 
'  •'     ^'  -  '  Tina.  ^  Very  rich  and  variwl  marbles  were  used  in 
'i<l   it  is  lavishly  dc<-orate<l  with   sculpture  of 
t  and  Iwauty  of  detail  ;  it  was  built  in  1481-89 
'  I'irtro  Lombardo.     l*he  court  of  the  guild  of  St 
'  i>  another  fine  example  of  the  same  style. 

•■   -■  '   '-'rr  some  verv  stately  churches 

built  in   Venice   ny  jacopo 
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beginning  of  the  19th  century  in  order  to  complete  the  west  tide  of 
the  square  of  St  Mark  (see  fig.  3).  The  large  church  of  S.  Giorrio 
Maggiore,  on  an  island  opposite  the  ducal  palace,  was  built  hy 
Palladio,  and  is  a  good  example  of  the  faults  and  merits  of  his 
style.  S.  Maria  della  Salute,  built  by  Baldassarc  Longhena  in  1632, 
as  a  thank-offering  of  the  Venetian  senate  for  the  cessation  of  the 
great  plague  in  1630,  is  one  of  the  most  conspicuous  churches  in 
Venice  owing  to  its  magnificent  site  near  the  mouth  of  the  Grand 
CanaL  Though  dull  and  heavy  in  detail,  it  has  a  well-designed 
dome,  and  the  general  mass  of  the  building  is  very  skilfully 
arranged.  Most  of  the  ITth  and  18th  century  churches  in  Venice 
are  in  the  worst  possible  taste,  and  extravagantly  pretentious  in 
style.  A  lar^  number  still  possess  fine  campanili, — lofty  square 
brick  towers,  in  general  form  not  unlike  the  l'2thcentur)-  campanili 
of  Rome.  These  in  Venice  range  from  the  11th  to  the  16th  century, 
those  of  the  14th  century  being  specially  beautiful 

Palaces. — In  the  beauty  and  interest  of  its  domestic  architecture  Palaces. 
Venice  ranks  before  any  other  city  in  the  world.     Fine  examples 
of  all  dates  from  the  12th  centun*  downwards  still  exist,  and  many 
even  of  the  earlier  palaces  are  still  externally  in  a  very  perfect  state 
of  preservation.      Tbi   most  notable   sjwcimens   of  12th-century  12thcen- 
Byzantine  palaces  are  those  of  Loredano  (now  municijial  offices),  tury  By- 
Farsotti,  and  Da  Mosto,  all  on  the  Grand  Canal.     The/ondaco  of  lantine 
the  Turks  (now  the  Correr  Museum)  was  once  the  finest  of  this  date,  palace' 
but  it  has  been  ruined  first  by  neglect  and  then  by  wholesale  restora- 
tion.'    The  general  design  of  these  Byzantine  palaces  appears  to 
have  been  ver>'  similar  in  all  cases ;  fig.  5  shows  a  typical  example. 


Fin.  i. — Tjrplral  fACad^  antl  )>laD  of  a  IStfa-ccDtiinr  Bftsntlne  ptiacf,  with  • 
tower  at  Mch  cn<l.  No  perfect  example  now  rxi»t«.  owing  to  Itie  rebuilding 
of  the  upjxr  at'Tlra  with  central  part  e<iual  In  t)ftj;t)t  to  tlie  CD<la ;  but  In 
many  cooea  traces  of  Uila  arrangement  can  b«  iilstUi^l>ti«<l.r 

The  canal  facade  usually  had  a  tower  at  each  end,  with  a  row  of 
arches  in  the  centre  opening  into  a  long  vestibule  or  porch,  behind 
which  was  a  largo  hall.  Along  the  first  tloiir  a  long  range  of  winilow 
arches  extended  from  end  to  end,  forming  a  continuous  arcade  ; 
in  the  fondaco  of  tho  Turks  this  uiii>er  range  consisted  of  no  leas 
than  twenty-six  arches.  Very  beautiful  vulpture  was  used  to 
decorate  all  tliow  arches,  which  were  of  stilted  semicircular  form, 
and  also  the  capitals  on  which  thev  rested.  Mr  Ruskin  has  shown 
how  those  round  arches  developeu  into  other  fonns,  first  a  siaiplo 
pointed  ogee,  and  then  a  cusjm*"!  ogee  of  several  dilTorrnt  varietica. 

In   tho    I3th  century  the  introduction  of  window -tracery  led  Vantllan 
gradually  to  the  dovolonmeut  of  a  special  form  of  arrhitocturo.  OotMo 
usually  called  Venetian  Gothic,  which  was  unrivalled  for  combined  palaces, 
magnificence  of  material  and  design.     The  design  of  about  tho  year 
1300  adopted  for  tho  facade  of  tho  ducal  palace  had  a  very  txtsn- 
siro  and  proloncod  influence  on  the  jirivato  |>alaces  of  Venice,     A 
very  largo  number  of  tho«o,  built  in  the  14tn  and  first  half  of  tho 
l.'ith  cenlur)-,  still  exist  and  are  among  tho  most   beautiful  and 
wellpro«er>od  examples  of  mo<li(rTal  nrchitocluro  which  can  any- 
whoto  l>o  aeon.     The  climax  of  this  magnificent  atylo  was  towards 
the  on  1  of  the  14th  century,  to  which  ilato  Iwlongi  the  wonderful 
C«'   :  ■  blon  houoo,"  as  it  is  usually  called,  from  tho  pro- 

fu»!  •  which  once  covered  its  orulplurra  and  mouldings. 


|«|«r.t   •l.rt.-   ^r-   •Ml.'l'    ^»t,*ti     t,i   in  \hT  «.  Ill,   .  I  »'    •!     li'. 
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4  Or  J. 


Ko  vonll  c«a  describe  the  mtRnificenco  of  tins  pnUco  on  the  Grnini 
CauI,  itj  whole  fif»de  faced  with  the  most  costly  varifgntcd 
Orient*]  mirblea,  once  picked  out  with  gold,  vermilion,  and  ultra- 
muine,  the  walls  pitrveJ  with  elaborate  traccried  windows  and 
enriched  with  bands  and  panels  of  delicate  carving,— in  combined 
richness  of  form,  and  wealth  of  colour  giving  an  effect  of  almost 
daxxUnjc  splendour.^ 
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r.eoAis- 
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ReoAU* 
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Ai  origioftlly  bullL 

Some  ol  the  16tti-c^--ntui y  fiaiaccs  of  Early  Renaissance  or,  as  Mr 
Riukin  calls  it,  Giocondesque  style  are  scarcely  inferior  in  beauty  to 
those  of  the  Gothic  period.  Fra  Giocondo,  the  Lombardi,  and 
other  architects  of  this  era  (1460-1510)  still  used  with  great  skill 
and  efTect  the  rich  Oriental  marbles,  which  were  wholly  neglected 
by  the  architects  of  the  Pseudo-Classic  revival  On  the  Grand  Canal 
the  Comer-Spinelli.TrevLsan,  and  Dario  Palaces  are  Bpecially  beauti- 
fal  examples  of  the  style  ;  the  richest  of  all  is,  however,  the  small 
Guisetti  Palace  in  the  narrow  Rio  della  Fava,  faced  with  purple 
Phrygian  pavonazzetto  and  other  coloured  marbles,  and  lavifdily 
decorated  wi*h  delicately  sculptured  pilasters,  friezes,  and  corl>el8 
of  the  most  exquisite  design  and  workmanship.  This  architectural 
gem  is  now  quite  neglected,  and  used  as  a  mere  warehouse. 

Among  the  16th-century  palaces  of  later  style  are  many  of  great 
size  and  magnificence,  though  designed  in  a  somewhat  dull  and 
scholastic  fashion.  The  influence  of  these  Venetian  buildings  on 
the  l^th-centiiry  architecture  of  Europe  generally  has  been  very 
great.* 

In  most  of  the  Venetian  palaces  of  the  Later  Renaissance,  such  as 
the  magnificent  Grimani  Palace  by  Sammichele,  and  in  the  library 
of  St  Mark  by  Sansovino,  the  main  motive  of  the  facade  is  taken  from 
the  arcading  with  entablature  over  engaged  columns  which  was 
universally  used  for  the  theatres  and  amphitheatres  of  ancient 
Rome.  In  many  cases  the  entire  fai^ado  of  the  palace  consisted  of  a 
■cries  of  columns,  arches,  and  cornices,  so  that  no  plain  wall  surface 
was  left  it  any  part  of  the  front,  and  the  whole  effect  is  too  laboured 
and  restless,  and  far  less  pleasing  than  the  rather  earlier  examples 
of  the  same  stvle,  such  as  the  Vendramint  Palace  on  the  Grand 
Canal  and  the  Camerlcnghi  near  the  Rialto  bridge,  finished  in  1525, 
in  which  some  Gothic  feeling  still  survives.     One  of  the  noblest 

S laces  of  the  Later  Renaissance  is  that  of  Pesaro,  on  the  Grand 
nal,  built  by  Longhena,  one  of  the  chief  VenetlLr  irchitccts  of 
the  17th  century,  who  in  this  case  has  followed  the  style  of  iS-^nso- 
Tino  or  other  architects  of  the  previous  centuir,  using  the  Colosseum 
arcade  for  the  two  upper  stones.  In  general  mass  and  in  the  pro- 
{>ortions  of  the  parts  tnis  palace  is  a  work  of  great  merit,  far  superior 
to  the  usually  aegraded  style  of  the  17th  century. 

Otfur  Public  Buildings. — Much  of  the  splendour  of  Venice  in  her 
days  of  greatest  glory  was  due  to  the  wealth  and  religious  zeal  of 
the  various  trade  guilds  or  confraternities,  called  scuoU  by  the 
Venetiana.  The  members  of  each  guild  were  united  for  both  secu- 
lar and  religious  purposes  ;  their  meeting  places  and  chapels  were 
often  buildings  of  the  great^  architectural  mognificencc,  and  were 
decorated  with  sculpture  and  painting  by  the  chief  artists  of  the 

'  Sfgnor  Olacomo  Bool  hu  given.  In  Pnx.  InsL  Brit.  Arch,  for  Febniary 
I^^T,  *  T«nr  interextinK  account  oT  the  decorations  of  this  palacA,  anrl  of  t)ic 
aiMitlon  of  it*  eUborat«  cornice  (now  dcitroyed)  In  1424  by  Bart.  Bon,  who 
WW  Mi'l  210  gold  dacatA  for  hi*  work. 

*  In  I^ndon  the  facade*  nf  inao/  of  the  principal  pnbllc  buddings  have  been 
coplM  with  bat  little  alteration  frriin  Venetian  onglnaU,  as,  t.g.,  th>-  Army 
and  Nary  Club  m  Pall  Mall  fpfin  Jtc.  8«n»nvino'a  Or.rnaro  PaUre  (1&82)-  wfith 
tb«  ouiiaaion  of  the  ni'Ml'-  "t  >ry.  au-i  U"<  Piccadilly  School  of  Midc4  !ron>  th* 
i&iMr  court  of  th«  df>tf<r'»  i4Ia><*. 


ill .. 


a.  begun  In 


time.  The  Kuola  of  St  Mark,  near  the  great  Dominican  church 
haa  a  magnificent  facade  designed  in  14t»5  by  Pietro  Lombardc 
A  beautiful  series  of  pictures 
by  Vittoro  Cari»aeoio  was 
]<ainted  for  the  Slavonian 
guild,  and  still  exists  in 
thcij-  chapel  dedicated  to  St 
George  and  St  Trj-phonius. 
The  scHola  of  St  Rocco  pos- 
sesses a  wonderful  collection 
of  noblo  pictures  by  Tinto- 
retto, and  the  other  chief 
guilds,  such  as  those  of  St 
Ursula,  Della  Misericordia, 
Della  Carita,  and  St  John 
the  Evangelist,  possessfd 
very  beautiful  and  richly 
decorated  bmldings. 

One  of  the  most  import- 
ant public  buildings  of 
Venice  was  the  arsenal,^ 
including  large  docks  and 
yards  for  building  sliips  (see 
p.  143,  above).  The  en- 
trance gateway  is  an  ela- 
borate work,  built  in  1460 
by  the   Lombardi  ;    and  in  ^^'^'^' 

front  of  it  stand  four  ancient  marble  lions,  brought  as  tropniea 
from  the  Pirseus  in  1687."*  The  arsenal  is  still  an  important  naval 
depdt,  and  contains  a  museum  of  historically  interesting  objects. 

A  stately  series  of  public  buildings  surrounds  the  square  of  St 
Mark  (see  fig.  3).  The  north  side  is  occupied  by  the  old  palace 
of  the  procurators,  designed  by  Bart.  Bon  towards  the  end  of  the 
15th  century.  Near  it  to  the  east  stands  an  elaborate  clock-tower 
built  by  Pietro  Lombardo  in  1496.  On  the  south  of  the  square 
is  the  newer  palace  of  the  procurators,  designed  in  1584  by  Scamozzi", 
now  used  as  jjart  of  the  royal  paliw».  The  west  end  is  occupied  by 
an  extension  of  the  public  offices  built  by  Napoleon  1.  in  1805-10, 

Krtly  over  the  site  of  the  church  of  S.  Geminiano.  The  adjoining 
azzetta  is  bounded  on  the  east  by  the  ducal  palace  and  on  the 
west  by  the  magnificent  library*  of  St  Mark,  built  by  Jacopo  Sanso- 
vino  in"  1636.  The  mint  occupies  part  of  the  same  block.  The 
fa9ade  of  the  library  is  shown  in  fig.  7. 

In  front  of  the  west  facade  of  St  Mark's  are  three  large  flagstaffs, 
originally  used  to  display  the  gorgeous  silk  and  gold  banners  of  the 
subject  kingdoms  of  the  Morea,  Cyprus,  and  Candia.  Their  elabo- 
rate bronze  sockets  were  cast  in  1505  by  the  Venetian  sculptor, 
Alcssandro  Leopardi,  who  has  inserted  fine  medallion  portraits  of 
the  reigning  doge  Lorenzo  Loredano. 

The  academy  of  tine  arts,  now  in  the  Delia  Carita  guild-house, 
contains  a  very  large  and  valuable  collection  of  pictures  of  the 
Venetian  school  With  one  exception.  Carlo  Crivelli,  all  the  chief 
Venetians  are  well  represented  here,  and  in  many  cases  far  better 
than  in  any  other  collection  in  the  world.  Venetian  art,  in  fact, 
can  only  be  completely  studied  in  Venice.  The  academy  is  very- 
rich  in  elaborately  carved  retables  of  the  early  Venetian  painters, 
works  of  great  decorative  splendour,  though  not  equal  in  drawing 
or  composition  to  the  work  of  the  14th  and  early  15th  century 
painters  of  Florence  or  Siena.  The  Vivarini  family,  the  BelUni, 
with  Carpaccio  and  others  of  the  BelUni  school,  Cima  da  Conegliano, 
Titian,  Tintoretto,  and  Paul  Veronese  are  all  represented  by  a  large 
number  of  their  finest  works.  The  Correr  Museum,  now  moved 
from  the  Correr  palace  to  t\\Qfoiidaco  of  the  Turks,  ia  the  property 
of  the  city.  It  contains  some  fine  Venetian  pictures,  and  an  inter- 
esting collection  of  early  majolica  and  other  inedifeval  works  of  art 
The  GiovanelU  Palace  in  the  Rio  8.  Felice  possesses  a  fine  specimen 
of  Giorgione,  the  rarest  of  Venetian  masters  :  it  is  a  noble  woody 
landscape  mth  two  fij^res  in  the  foreground,  fho  portraits  by 
Titian  and  Tintoretto  m  the  same  collection  are  very  fine. 

The  churches  of  Venice  are  still  marvellously  rich  in  pictures  by 
the  chief  Venetian  painters  of  all  dates.  Almost  every  church  con- 
tains some  notable  painting  ;  and  some  of  them,  such  as  S.  Sebas- 
tiano,  S.  Giovanni  in  Bragora,  and  S,  Giorgio  Ma^giore,  possess  a 
very  great  number  of  important  works.  Many  private  palaces  con- 
tain fine  collections  of  pictures  ;  but  great  numbers  ot  these  were 
Bold  to  foreign  purchasers  during  the  19th  century. 
Painting. 

For  an  account  of  Venetian  painting  the  reader  is  referred  to 
the  separate  articles  on  the  varioc*  painters  and  to  Schools  op 
Paintixg. ^ 

3  Dante,  /n/er.,  xxl.  7-1&,  describes  the  variomi  operotionB  in  the  aweiial  a(  ' 
Venice. 

4  On  the  largest  of  theae  tions  la  cut  a  runic  inscription  recording  a  aucces*- 
ful  atUckon  the  Piraeus  In  the  1  lib  century  oy  r  t«»rty  of  Norse  warriors  of  the 
Varangian  guard,  under  Harold  Hanlrndo,  who  afterwanls  (in  lOiT)  Iwcan-e 
klnir  of  Norway  isec  Arch.  Journ..  xvi.  pp.  lS8-lfl2). 

"  "^'z  Itbrarv  muTnins  alwmt  *)r>.000  volumes,  with  5000  MSS..  amc-<7  which 
*re  some  very  \aiual>l«  uuU  *iciBticclly  iiia^iiitlctu:  c(jan;e». 
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Sailplun. 
Till  the  14tli  centnry  Venice  continued  to  adhere  to  the  old 
Byzantiue  stvle  of  sculprare,'  which,  though  often  delicate  in  exe- 
cution and  decorative  in  etfect,  slowly  lost  spirit  and  vigour,  and 
frcni  continually  copying  older  forms  gradually  degenerated  into 
>  dull  and  mechanical  formalism.  Early  in  that  century  the  influ- 
ence of  Xiccola  Pisano  an'd  his  school  be^n  to  awaken  a  new  artistic 
life  among  the  archaistic  sculptors  of  A  enico  ;  but  the  progress  of 
this  renaissance  was  very  slow,  and  in  much  of  the  Venetian  sculp- 
ture the  degenerate  Bj-zantine  formalism  sunived  till  nearly  the 
close  of  the  Hth  century.  Other  works  of  the  same  period  were 
txecuted  with  much  of  the 'grace  and  almost  realistU  beauty  for 
which  the  contemporary  Florentines  were  so  famous,  and  thus  one 
may  see  in  Venice,  and  in  Venice  only,  two  reliefs  of  the  same  date 
of  which  one  is  several  centuries  earlier  in  stylo  than  the  otiicr.= 
This  want  of  originality  was  probably  partly  caused  by  the  immense 
qnantity  of  older  sculptured  reliefs  which  was  iraTX>rted  to  adorn 
the  walls  of  the  churches.  In  the  early  part  of  the  Hth  century 
Florentine  influence  rapidly  gaincl  ground,  and  many  sculptors 
from  Florence  came  to  work  on  the  richly  carved  capitals  of  the 
ducal  palace  and  other  places,  and  especially  produced  a  large 
number  of  very  beautiful  tombs  with  recumbent  clligies.     One  very 

fraceful  type,  the  general  motive  of  which  was  first  used  by  Aniolfo 
el  Cambio  (see  Orvieto),  was  frequently  repeated:  at  the  head 
and  foot  of  the  efiigy  an  angel  is  represented  drawing  a  curtain  so 
IS  to  expose  the  figure  of  the  dead  man.*  The  sarcophagus,  on 
which  the  efiigy  lies,  has  reliefs  of  the  Virgin  aud  the  Angelof  tlie 
Annunciation,  with  the  Crucifixion  or  some  other  sacred  subject  be- 
tween. In  later  times  these  subjects  were  usually  replapctl  by 
allegorical  figures  of  the  virtues,*  and  the  simple  curtain  drawn  by 
angels  gradually  became  a  large  tent-like  canopy,  of  rather  clumsy 
and  tastelesa  form.  In  most  churches  the  sculptured  dtcoratiun, 
af>art  from  that  on  the  tombs,  was  concentrated  on  the  west  facade, 
the  tympaaum  of  the  central  doorway  being  often  filled  with  a  ver)* 
fine  relief,  such  as  that  from  the  church  of  the  guild  Delia  ^liscri- 
cordia,  now  in  the  South  Kensington  Museum. 

In  domestic  architecture  sculpture  was  but  little  used  afterthe 
Byzantine  period,  the  splendour  of  the  facades  depending  mostly 
on  their  ricn  coloured  marbles,  and  on  moulded  tracery  and  string- 
courses. Nevertheless,  even  as  late  as  the  15th  century  it  was  not 
uncommon  to  insert  11th  or  12th  century  pieces  of  sculpture  in 
new  work  ;  manv  examples  of  this  practice  are  still  to  be  sten.  The 
■cnlpturs  of  the'Early  Kcnaissance  is  very  abundant  and  extremely 
delicate  and  refined,  especially  that  of  the  Giocondo  and  Lombardi 
schools  ;  S.  Maria  dei  Miracoli  contains  some  of  the  most  beauti- 
ful examples. 

Though  not  the  work  of  a  Venetian,  Venice  possesses  what  is 
perhaps  the  most  magnificent  equestrian  statue  in  the  world,  the 
colossal  bronze  portrait  of  the  Venetian  commander-in-chief,  Uarto- 
lomeo  Colleoni  (figured  in  vol  ixi.  p.  5G9,  fig.  IS),'  which  stands 
in  the  square  at  the  west  end  of  SS.  Giovanni  e  Paolo.  It  was 
modelled  by  the  Florentine  VerroccIIIi}  (j.r.),  and  was  cast  after 
his  death  by  Alessandro  Lcopardi,  who  also  designed  the  pedestal  ; 
the  whole  was  completed  in  1495. 

With  the  later  development  of  the  Renaissance,  sculpture  rapidly 
declined  ;  in  domestic  architecture  it  was  but  little  used,  except 
for  the  deep  frieze  under  the  top  cornice,  and  »ith  the  Palladian 
achool  it  became  still  rarer,  and  very  mechanical  in  style.  In  the 
17th  century  it  was  again  used  in  the  most  lavish  way  as  archi- 
toctural  decoration,  but  was  coarse  in  execution  ana  violently 
awkward  in  outline.  As  Venice  in  her  best  days  Imd  produced 
some  of  the  finest  decorative  sculpture  in  the  world,  so  in  her  ex- 
treme decadence  an  almost  nnenualled  depth  of  degradation  was 
reache<l,  and  this  continued  till  the  fall  of  the  republic.  The 
Ven'  *  ■ 
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r  Canova  was,  on  the  whole,  8Uj*rior  to  his 
Hsors,  and  was  one  of  the  Icidors  of  the  revival 
0  which  flourished  during  the  first  half  of  the 


Minor  Artt. 
f  of  the  mediftval  period  the  Venetians  had 
no    -  :  work.     Home  of  the  bronro  doors  in  the 

wos'  :    ,  ]'_      .  i  are  im[>ortations  from  Byzantium.     That 

on  the  riK'nt,  winch  has  rude  fii^ires  of  saints  inUi<l  in  silver,  was 
brought  to  Venire  in  1204 ;  »nnth>>r  with  s  I.itin  in>-rit>tinn  npp<'sr« 
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very  coarse  pieco  of  work.  The  silver  alur  fronuls  from  the  old 
cathedral,  now  in  St  Mark's,  with  sacred  siibjects  and  figuics  of  saints 
repousse  in  each  panel,  made  in  the  14  th  century,  arc  no  less  rude 
in  design  and  feeble  in  execution.  As  in  the  case  of  marble  sculp- 
ture, Venice  was  chiefly  dependent  on  foreign  importations  for  ita 
rich  stores  of  treasures  in  the  precious  metals.  In  the  latter  part 
of  the  15th  century  Venetian  skill  in  bronze-work  had  preatlv  in- 
creased. Lcopardi,  who  cast  Verrocchio's  sutue  of  Colleoni,  was 
a  bronze-worker  of  great  eminence  ;  and  in  the  following  century 
the  bronze  doors  and  the  font  cover'  in  St  Mark's  by  Jacojio 
Sansovino  are  models  of  technical  excellence,  though  showing  sonio 
decadence  of  taste  in  their  design.  The  great  bronze  lion  on  th« 
west  fafi'de  of  St  Mark's,  cast  by  Gaeuno  Ferrari  in  the  first  half 
of  the  19th  century,  is  a  really  fine  work.  A  great  deal  of  beauti- 
ful metal-work,  especially  in  copper  and  bronze,  such  as  largo 
salvers,  ewers,  and  the  like,  was  made  during  the  15tli  and  10th 
centuries,  partly  by  iloslem  workmen  and  partly  by  native  Vene- 
tians who  adopted  Oriental  designs.  A  large  colony  of  Jloslem 
craftsmen  seem  to  have  settled  in  Venice,  and  had  much  influence 
on  the  designs  used  in  many  of  the  minor  arts. 

Sloslcm  influence  was  especially  strong  in  the  case  of  woven  TrxtQes. 
KtuH's,  for  which  Venice  became  very  celebrated  in  the  15th  century. 
Its  damasks  and  other  silk  stuffs  with  patterns  of  extraordinary 
beauty  surpassed  in  variety  and  splendour  those  of  the  other  chief 
centres  of  silk  weaving,  such  as  Florence  and  Genoa.  Fig.  7  in  the 
article  Textiles  (vol.  ixiii.  p.  209)  gives  a  beautiful  example  of 
15th-centur>'  Venetian  silk  designed  under  Oriental  influence.  In 
addition  to  the  native  stuffs,  an  immense  quantity  of  costly  Oriental 
carpets,  wall-hangings,  and  other  textiles  was  importtd  into  Venice, 
partly  for  its  own  use,  and  f«rtly  for  export  throughout  western 
EuroiK\  Thus  in  wealth  of  gorgeous  stuflfs  and  embroideries  Venice 
suipas-scd  all  other  cities,  and  on  occasions  of  festivals  or  pageanta 
the  balconies,  the  bridges,  the  boats,  and  even  the  facades  of  the 
houses  were  hung  with  rich  Eastern  carpets  or  patterned  textiles  in 
gold  and  coloured  silk.  The  glass  manufactory  of  Mvbano  (7. r  ),  Glass- 
a  small  island  about  1^  miles  to  the  north  of  Venice,  was  a  great  working, 
source  of  revenue  to  the  republic  ;  the  glass-workers  enjoyed  special 
privileges  and  great  f>ains  were  taken  to  preserve  the  secrets  of  the 
craft.  Glass  'dri:ikiiig  cups  and  ornamental  vessels,  some  decorstcd 
with  enamel  painting,  and  "silvered"  mirrors  were  produced  in 
great  quantities  O'om  the  14lh  century  downwards,  and  cxporte^l 
to  other  Buropoan  countries,  where  they  were  sold  for  high  i»rices. 
Much  beautiful  glass-work  is -still  produced  in  Murano,  but  the 
workmen  have  lo^t  all  power  of  original  design,  aud  do  little  but 
copy  the  forma  invented  in  the  15lh  or  16th  cenlurj-.  Like  many 
other  arts  in  Venice,  that  of  glass-making  appears  to  have  beet* 
imported  frodi  iloslem  countries,  an'd  the  influence  of  Oriental 
design  can  be  traced  in  much  of  the  Venetian  gla».  The  art  of 
making  stained  glass  windows  was  not  practised  by  the  Venetians  ; 
almost  the  only  fine  glass  in  Venicn  is  that  in  a  south  transept 
window  in  the  boininican  church,  which,  though  designed  by  able 
Venetian  painters,  is  obviously  the  work  of  foreigners. 

Linninst— <1)  C'ii'tiI  IKurlrj:— S«bflllcni,  IK  Vtitlm  I'rtit  .'Its,  Vfulee, 
H»S;  BcmlX),  H(jt  VtmlM,  liil ;  Sanwvino,  Vrniiia  DttcrWa,  Vtnlee,  1«04', 
n«ni,  Hcrt.  <f<  r»it  .  r™..<l.,  1>  -  :  Oir.ui.OII,  r-V-  .V^r,.  IVn,.  Vcnle»,  ITM; 
Mirhirll,  Orl^filf   -      -  .  ''  '  i.n.Vrnlcr, 
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■SBtxr  of  lSlb-«BttirT  rlrtair*  by  llw!  C«iuilclil  «n.l  by  Gusnli  irprcifnt 
c«iu)  %  ^v%^  The  One  wrjo^Iout  Unl  ••*>c  vi»w  of  Iho  cay  lu  Uy7,  phwiwvt^I  l»y 
J««oUi  tW'  Oartttrl,  U  about  to  be  puUt»lic%i  m  fac»iULlle  nitli  deecilptive  text 
b\  tiUtetmo  Uonit 

Part  IIL — Modebx  Citv. 

Tbe  modern  city  ttanils  on  U"  islands,  soiuratoil  by  150  canals 
(rw!  and  unittnl  by  SSO  bridges  ;  all  the  main  tralfic  [msscs  along 
the  c«nal<.  The  usual  range  of. tide-level  is  aliout  20  UK-hoa  ;  hut 
under  e.t(.epnvuial  ^-irvunisiaiices  there  is  a  dilteieuce  of  nearly  0 


feet  bclwoon  lowest  and  highest  water.  Tito  name  "  gondola  "  given 
to  the  ivisseiif;er  boats  does  not  occur  earlier  than  tlio  14lh  century. 
As  shown  iu  Carjuiccio's  and  Goniilu  hellmi's  pictures  (c,  KiOO),  the 
gondola  of  that  ilate  was  unite  unliko  the  present  boat  with  its  heavy 
black  cabin  ttntl  absence  of  any  colouring:  the  older  form  had  an 
awning  of  rich  stutTs  or  gold  embroideries,  sirjiportcd  on  a  light 
arolu'd  framework  open  at  both  cnils.*  Tho  peculiar  method  of 
rowing  with  one  oar  at  tho  stern  is  tlio  same  now  as  it  was  in  the 
l.'»th  century,  and  probably  much  earlier.  Since  1880  "omnibus" 
steuunrs  have  been  introduced  on  the  Gnnd  Canal,  which  has  also 


Map  of  the  islands  of  Venice. 


been  dishgured  in  the  19lh  century  by  the  addition  of  two  hideous 
/ron  bridges,  over  one  of  which  passes  the  railway  that  connects 
Venice  with  the  mainland.  Before  the  Venetian  republic  was  sup- 
pressed  by  Napoleon  1.  the  population  amounted  to  nearly  200.000  ; 
in  1830  it  had  sunk  to  about  100,000  :  but  since  then  it  has  in- 
creased,  and  in  1881  amounted  to  132,826  (communo  145,637). 
The  city  has  grown  rapidly  in  prosperity  since  its  restoration 
to  the  kingdom  of  Italy,  and  it  is  now  second  only  to  Trieste 
among  the  seaports  of  the  Adriatic.  Tho  climate  is  mild  but  some- 
what rainy,  owing  to  the  water-surrounded  site.     The  jtrincipal 


manufactures  of  the  city  remain  what  they  were  in  the  l^liddle 
Ages,  namely,  gold  and  silver  work,  glass,  and  velvet  and  silk, 
to  which  must  now  bo  added  cotton,  iu  all  of  which,  as  well  as  in 
grain,  oils,  wino  and  spirits,  fruits,  drugs,  fish,  and  hides  and 
leather  an  active  trade  is  carried  on.  In  18SG  the  total  value  of 
the  exports  from  Venice  to  foreign  countries  amounted  to  £7,239,479 
and  that  of  tho  itnports  to  £^,788,012.  During  the  same  year 
there  entered  2595  vessels  of  714,642  tons  (Italian  1565  vessels  of 
222,217  tons)  and  cleared  2597  of  724,740  tons  fltalian  1665  vessels 
of  227,021  tons).  (J.  H.  M.) 


VENLO,  a  frontier  town  of  Holland,  in  the  province  of 
Limbtirg,  on  tlie  right  bank  of  the  Meuse  (here  crossed  by 
a  bridge),  is  an  important  railway  junction  ;  Cologne  lies 
60  miles  to  the  south-east  and  Maestricht  43  miles  to  tho 
south-west.  The  population,  which  is  somewhat  closely 
packed,  was  8494  in  1876  and  10,.5.50  in  18S7.  None  of 
the  ]mblic  buildings  has  any  special  interest  attaching  to 
it.  The  leading  industries  are  distilling,  brewing,  tanning, 
spinning,  needle-making,  and  tobacco  manufacture.  There 
is  considerable  trade  by  river  witli  Rotterdam.  Venlo  was 
at  one  time  a  place  of  strength,  but  the  fortifications  were 
dismantled  in  1868. 

VEXTILATIOX  is  the  process  of  changing  the  air  of 
rooms  and  other  closed  places  so  that  a  certain  standard 
of  purity  may  be  preserved  notwith.standing  the  vitiation 
which  the  air  undergoes  from  the  breath  of  inhabitants, 


the  products  of  combu.stion  of  illuminating  agents,  and 
other  causes.  In  estimating  the  amount  of  air  to  be 
sujiplied,  account  must  bo  taken  of  tho  standard  of  purity 
which  is  aimed  at  and  of  the  rate  at  which  vitiation  occurs. 

Of  tho  various  impurities  that  aro  found  in  the  air  of  Carbotrfe 
inhabited  rooms  carbonic  acid  forms  the  most  ready  index  aciil  in 
of  the  ventilation.      Tho  open  air  of  London  and  other  "'■■• 
large  inland  towns  contains  about  four  parts  by  volutne  of 
this  gas  in  10,000  of  air.     In  tho  country  and  in  towns 
near  tho  sea  two  or  throe  and  a  Half  parts  in  10,000  is  a 
more  usual  proportion.     Authorities  on  ventilation  usually 
take  four  parts  in  10,000  as  tho  standard  for  pure  air,  and 
u.se  the  e.\cess  over  that  quantity  in  e.stiniating  the  adequacy 
of  the  air  supply.     But  they  differ  as  to  the  proportion 

*  The  use  of  black  was  maile  coinpulsory  by  a  sumptuary  .edict  ot 
the  great  coinicil  in  the  16th  century. 
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to  which  the  carbonic  acid  may  be  allowed  tq  rise  in  good 
ventilation.  It  b  generally  admitted  that  the  air  in  which 
people  dwell  and  sleep  should  not  under  any  circumstances 
be  allowed  to  contain  more  than  ten  parts  in  10,P00.  This 
has  been  accepted  as  the  permissible  proportion  by  Car- 
nelley,  Haldane,  and  Anderson,  after  an  extensive  examin- 
ation of  the  air  of  middle  and  lower  class  dwellings.^  De 
Chaumont,  judging  by  the  rough  and  unsatisfactory  test 
afforded  by  the  sense  of  smelJ,  concluded  that  the  air  of  a 
room  ceased  to  be  good  when  it  contained  eight  volumes  of 
carbonic  acid  in  10,000  of  air,-  and  recommends  that  six 
parts  in  10,000  be  taken  as  the  maximum  permissible  in 
good  ventilation.  Parkes,  in  his  ifanual  of  Hygiene,  quotes 
observations  which  point  to  an  eqtially  exacting  standard 
as  desirable. 

The  rate  at  which  an  adult  respires  carbonic  acid  varies 
widely  with  his  condition  of  repose,  being  least  in  sleep, 
greater  in  waking  rest,  and  very  much  greater  in  violent 
exercise.  As  a  basis  on  which  to  calculate  the  air  necessary 
for  proper  ventilation  we  may  take  the  production  of 
carbonic  acid  by  an  adult  as  0'6  cubic  feet  per  hour.' 
Hence  he  will  produce  per  hour,  in  6000  cubic  feet  of  air, 
a  pollution  amounting  to  one  part  of  carbonic  acid  in 
10,000  of  air.  If  the  excess  of  carbonic  acid  were  to 
be  kept  down  to  this  figure  (1  in  10,000),  it  would  be 
necessary  to  supply  6000  cubic  feet  of  fresh  air  per  hour ; 
if  the  permissible  excess  be  two  parts  in  10,000,  half  this 
supply  of  fresh  air  will  suffice ;  and  so  on.  We  therefore 
have  the  following  relation  between  (1)  the  quantity  of 
air  supplied  per  person  per  hour,  (2)  the  excess  of  carbonic 
acid  which  results,  and  (3)  the  total  quantity  of  carbonic 
acid  present,  on  the  assumption  that  the  fresh  air  that  is 
admitted  contains  four  parts  by  volume  in  10,000  : — 


Air  fopplled  p«r 
Adnit  per  Hoar. 

Carbonic  Add 
(Futa  \>r  Volame  In  lO.OOOX 

Cable  Fett. 
1000 
1200 
1500 
2000 
3000 

Escea*  doe  to 
RetplnitloD. 

ToUl  . 
<)iiaiitlt]r. 

6 
5 

4 
3 
2 

10 
9 
8 
7 
6 

Thus,  to  preserve  the  lowest  standard  of  purity  tolerated 
by  sanitarians,  ventilation  must  go  on  at  the  rate  per 
person  of  1000  cubic  feet  per  hour,  and  3000  cubic  feet 
per  hour  are  required  to  preserve  the  higher  standard  on 
which  some  authorities  insist.  Parkes  advises  a  supply 
of  2000  cubic  feet  of  air  per  hour  for  persons  in  health 
ilnd  3000  or  4000  cubic  feet  for  sick  persons.  The  Engli.<ih 
Barracks  Improvement  Commissioners*  rctjuire  that  the 
supply  be  not  less  than  1 200  cubic  feet  per  man  per  hour. 
I'cttcnkofcr  recommends  2100  cubic  feet,  and  Morin '  con- 
siders that  the  following  allowances  are  not  too  high  : — 


IIotTiitAlj  (onliniry) 

Do.       '■■•'1- ■   

Workaho]  

Do.  ..  tradei) 

friaoni 

Tlicatrra    

Meeting  halU  

Srhoola  (por  i  hild)  

Do.      (p»r  a.hilt) 


2000  to  2400  cubic  fact  per  hour. 

6000 

2000 

8500 

1700 

1400  to  1700       „  „ 

1000  to  3000        ,,  „ 

400  to  £00  „  „ 

800  to  1000 


'  /**a.  Tram.,  18S",  vol  clirrtli.  B,  p.  61.  In  achool-rpoma  wall 
▼anlllata*!  »■»  r' -  i -• — i  ^.,,.^,.  t»....„  -■<*>>'^— fonnd  IS  parta  of  car- 
bonlo  acid  .  .  limit  parmlaaibia  In 

lootna  of  t)  . 

•  /"roc.  n  y.  ,^  •-.  1-:;.,  t-I.  ulu.  y.  1^7. 

'  Tbta  ritimala  la  buad  oo  lb*  obaanratioDi  of  Pttttnkofar,  Aj|(iu 
hnlth,  and  Tarkra. 

•  Ripnrt,  IMl. 

•  8m  tlwUt  nr  la  rmOalicn,  Piria,  1863  ;  (Uo  Pne.  Iml.  Jtrek. 
£>.].,  1K7,  p.  «3. 


Gas  lights  add  to  tha  vitiation  of  the  air  of  rooms  at  a  Vitiation 
rate  which  may  be  roughly  estimated   by  treating  oiie )  >  '"«"'• 
cubic  foot  of  gas  burnt  per  hour  as  nearly  equivalent  to  '"^  ^*'" 
one  adult  person,  so  far  as  the  production  of  carbonic  acid 
is  concerned.     Thus  an  ordinary  burner,  giving  a  light  of 
about  twenty  candles  and  burning  four  cubic  feet  of  gas 
per  hour,  uses  the  air  of  three  or  four  men. 

The  purity  of  the  air  of  a  room  depends,  of  course,  to  CnVio 
some  extent,  on  the  proportion  of  its  cubic  capacity  to^'P*^-*!" 
the  number  of  inmates.  The  influence  of -capacity  jg,  "'"'<"''• 
however,  often  overrated.  Even  when  the  allowance  of 
space  is  very  liberal,  if  no  fresh  air  be  supplied,  the  atmo- 
sphere of  a  room  quickly  falls  below  the  standard  of  purity 
specified  above ;  on  the  other  hand,  the  space  per  inmate 
may  be  almost  indefinitely  reduced  if  suflScient  means  are 
provided  for  systematic  ventilation.  Large  rooms  are 
good,  chiefly  because  of  their  action  as  reservoirs  of  air  in 
those  cases  (too  common  in.  practice)  where  no  sufficient 
provision  is  made  for-  continuous  ventilation,  and  whert 
the  air  is  changed  mainly  by  intermittent  ventilation 
such  as  occurs  when  doors  or  windows  are  opened.  I' 
must  be  borne  in  mind,  too,  that  no  room  is  hermeticall} 
sealed.  In  the  absence  of  proper  inlets  and  outlets  casua 
ventilation  goes  on  through  every  chink  and  cranny,  an( 
even  by  diffusion  through  the  plaster  of  the  walls.  Thi 
ventilation  given  in  this  way  is  generally  most  inade 
quate  ;  but  a  large  room  has  at  least  the  advantage  ove: 
a  small  one  that  it  offers  more  chances  for  the  casual  en 
trance  of  fresh  air,  as  well  as  a  larger  wall-surface  through 
which  diffusion  may  occur.  It  has  also  the  advantage 
that  a  greater  volume  of  air  may  more  easily  be  passed 
through  it  than  through  a  small  room  in  a  given  time, 
without  causing  disagreeable  draughts.  A  general  idea 
of  the  cubic  capacity  per  inmate,  allowed  by  law  or  by 
custom  in  certain  cases,  is  given  in  the  table  below  r^ — 


1200  cubic  feet  (and  upwards). 
1000 

600 

500 

ISO 

300 

240 

212 

Middle  class  houses 

Barracks     

Good  secondary  schools   ... 

Workhouse  dormitories 

To  realize  the  need  of  provision  for  ventilation,  it  is  only 
necessary  to  compare  these  figures  with  those  already 
given  for  the  rate  of  consumption  of  air.  Taking  the 
lowest  permissible  degree  of  purity  (10  ]>arts  of  carbonic 
acid  in  10,000),  wo  see  that,  if  no  fresh  air  were  allowed 
to  enter,  the  dweller  in  a  middle-class  house  would  m.ike 
the  atmosphere  of  his  room  unfit  for  breathing  after 
occupying  it  for  1  hour,  and  that  the  sleeping  room?  of 
the  poor  would  fall  below  the  standard  in  13  minutes. 

The  atmos])hcrc  of  /ooms  is  changed  rartly  by  diffusion,  Ventlla- 
but  chiefly  by  actual  currents  of  air.     The  cxperimcnt.s  of'""  ^1 
Pettenkofcr  liavc  shown   that  air  jvasscs  to  a  very  sensible  J.^  {,.?" 
extent  through  the  substance  of  brick  walls.      In  houses  ^ur^gt^ 
built  of  stone  tlio  movement  of  air  through  the  walls  must  rf  air. 
lie  insignificant ;  but,  OS  regards  individual  rooms,  what 
is  chiefly  im|K)rtant  in  this  connoxici  is  the  |>crcolation 
through  dry  plaster,  causing  an  cxchnnpo  of  atmo.«phpr« 
to  occur  between  the  inside  of  the  room  and  the  si>«c« 
within  the  lining  of  the  wall,  which  is  generally  in  cum- 
municntion  with  other  pnrt.s  of  the  building  and  with  th« 
external   air.     In  order   that   the  atmosphere  of  a  nom 
should  bo  changed  by  means  of  nir  currents,  three  thing! 
are  ncccasary, — (l)an  inlet  or  inlcta  for  the  air,  (2)  an 
outlet  or  outlet*,  and  (3)  a  motive  force  to  produce  and 
maintain   tho  current.     One  might  think  it  needles*  to 

*  Maaa  of  29  maasurtmanta  bjr  Camallajr,  Ualdaaa,  and  ADdtrwn, 
Ice.  eil. 
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cTWimtraic  snch  obvious  roquircmcnts  were  it  not  that,  in 
jiToviJing  appliftnccs  which  are  inlemled  to  act  as  rcnti- 
Utors,  one  or  other  o!  the  three  essentials  is  not  unfre- 
quently  overlooketl.  In  systems  which  are  distinguished 
by  the  ^'eneraJ  name  of  tufchttnictil .or  ortiriritii  ventilation 
s|'»ccial  provision  is  made  for  driving  the  air,  by  fans,  or 
by  furnaces,  or  by  other  contrivances  to  he  described  more 
fully  l^low.  In  what  is  called  naturai  ventilation  no 
^l*ccial  appliance  is  used  to  give  motive  force,  but  the 
forces  are  made  use  of  which  are  supplied  by  (I)  the  wind, 
(2)  the  elevated  temperature  of  the  room's  atmosphere, 
and  (3)  the  drau-ht  of  tires  used  for  heating.  A  careful 
distinction  should  bo  drawn  between  cases  in  which  these 
motive  forces  arc  skilfully  taken  advantage  of,  by  the  use 
of  proper  inlets  and  outlets,  to  give  the  best  result  attain- 
able irithout  special  apiHianccs  for  driving  the  air,  and 
other  cases,  unfortunately  too  common  in  practice,  where 
the  ventilation  is  left  to  take  care  of  itself.  In  a  fair 
comparison  of  a  mechanical  with  the  natural  system  we 
should  exclude  examples  in  which  the  ventilation  is  haj)- 
haiard,  or  in  which  as  near  an  approach  to  no  ventilation 
is  reached  as  the  conditions  of  modern  architecture  will 
permit. 

LoiMStic  l'€Htit,itioii.—Th<f  chief  agent  in  domestic  ventilation 
is  the  irhimucy  ;  when  a  bri^ilit  fire  is  burning  in  nn  open  grate,  it 
rareh-  happens  that  any  other  outlet  for  foul  air  from  a  room  necil 
In  prondeiL  The  column  of  hot  air  and  burnt  j^ascs  in  the  chimney 
U  k»5  heavy,  because  of  its  lii^h  tcniiKTature.  than  an  equal  column 
of  air  outside  ;  the  pressure  at  the  base  is  therefore  less  tliau  the 
pressure  at  the  same  level  outsiile.  This  suj'plies  a  motive  force 
compelling  air  to  enter  at  the  bottom  through  the  grate  and  throuKh 
the  o[>ening  over  the  gralo,  and  cau^sing  a  current  to  ascend.  Tlie 
motivtr  force  which  the  chimney  sujiplics  has  not  only  to  Jo  work  on 
the  column  of  air  witliin  the  chimney,  in  setting  it  in  motion  and 
iu  overcoming  frictional  resistance  to  its  flow  :  it  has  also  to  set  the 
air  entering  the.  room  in  motion  and  to  overcome  frictional  resist- 
ance at  the  inlets.  In  many  cases  tlio  latter  part  of  the  cliimney's 
work  is  the  more  cousiilci-able  of  the  two.  i-'roni  want  of  j)roper 
inlets  air  has  to  be  dmsgcJ  in  at  a  high  velocity  and  against  much 
lesistance,  un<lcr  the  doors,  between  the  window  sashes,  and  throufjh 
n  hundred  other  chinks  and  crevices  for  which  wc  have  to  thank 
imperftrt't  carpentry  and  half-seasoned  timber.  Under  tliese  con- 
ditions the  air  cuturs  in  small  streams  or  narrow  sheets,  ill-distri- 
butevl  and  moving  so  fast  as  to  fonn  disagreeable  draughts,  the 

firessure  in  the  room  is  kept  so  low  that  an  opened  door  or  window 
ets  in  a  deluge  of  cold  air,  and  the  current  up  the  chimney  is  much 
reduced.  If  the  attempt  is  made  to  stop  draughts  by  applying 
und-bags  and  listing  to  the  crevices  at  which  air  streams  in,  matters 
only  become  worse  in  other  respects  ;  the  true  remedy  of  course  lies 
in  providing  proper  inlets.*  The  discharge  of  air  by  an  ordinary 
open  fire  and  chimney  varies  widely,  depending  on  the  rate  of  com- 
bustion, tlie  height  and  section  and  form  of  the  chimney,  and  the 
frctdum  with  which  air  is  entering  the  room.  About  10,000  cubic 
feet  jK-r  hour  is  probably  a  fair  average,  about  enough  to  keep  the 
air  fresh  for  half-a-dozcn  persons.'  Even  when  no  fire  is  burning  the 
chimney  plays  an  important  mrt  in  ventilation  :  the  air  witliin  an 
inhabited  room  being  generally  warmer  than  the  air  outside,  it  is 
only  necessary  that  an  up-current  should  be  started  in  order  that 
the  chimney  should  maintain  it,  and  it  will  usually  be  found  that 
a  current  is,  in  fact,  passing  up.' 

When  a  room  is  occupied  for  any  considerable  length  of  timo  by 
more  than  about  half-a-dozen  persons,  the  chimney  outlet  should 
Ijc  supplemented  by  others,  which  usually  take  the  form  of  gratings 
in  tl^  ceiling  or  cornices  in  communication  with  flues  leading  to 
the  oj»en  air.  Frequently  these  openings  arc  protected  from  down- 
draught  by  light  flap  valves  of  oiled  silk  or  sheet  mica,  opening 
cutwards.  To  increase  the  efficiency  of  the  ventilating  action  of 
the  chimney,  Dr  Amott  advocated  {in  1849)  that  an  opening  shouM 

*  The  absence  of  proi»er  inlets  for  air  in  a  house  where  several  fires 
are  bumini^  idtoIvu  a  danger  that  is  much  more  serious  than  other 
effects  of  bad  ventilation.  When  the  air  which  is  required  to  lake  the 
place  of  that  discharged  by  the  chimneys  can  only  struggle  in  lliroiigh 
■mail  openings,  the  pressure  within  the  house  falls  considerably  below 
that  of  the  outer  air,  the  water  traps  under  basint  and  closets  arc 
liable  to  be  force*!,  and  foul  air  is  drawn  in  from  every  leak  in  soil-pipe 
or  drain.  Tlie  writer  hxs  found  a  house  drawing  what  seemed  to  be  its 
main  supply  of  "  fresh  "  air  from  the  public  sewer,  through  a  defective 
joint  betveen  the  soil-pipe  and  the  CuDtrapped)  house-drain. 

*  lieport  of  the  Barracks  Commii^ioners,  1861, 

*  See  observations  by  I;c  CbaumoDt,  in  Pvkes's  Uygxtiu^  6th  ed., 
p.  173. 
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bo  made  near  tho  ceiling,  into  the  chimney,  guarded  by  a  flan  valv** 
of  this  type,  with  the  object  of  providing  a  direct  exit  for  the  foul 
warm  air  that  gathers  in  the  upper  region  of  a  room,  especially 
when  pas  is  burnt  To  make  Arnott's  valvo  of  nuicli  service  it 
should  be  larger  than  the  sizo  usually  supplied  ;  even  then  it  has 
the  drawback  tliat,  notwithstanding  tho  jn-otoction  given  by  tho 
valve,  enough  back-flow  may  occur  to  blacken  U»o  wall  and  ceil- 
ing with  soot  near  the  opening.  If  a  valve  near  the  ceiling  bo  pro- 
vided, it  is  probably  belter  in  most  cases  to  lead  its  outlet  shaft  direct 
to  the  open  air  than  to  lead  it  into  the  chimney. 

With  regard  to  inlets,  a  first  care  must  be  to  avoid  such  currents  InleUi. 
of  cold  air  as  will  give  the  disagreeable  and  tlangcrous  sensation  of 
ilraught.  At  ordinary  temperatures  a  t^urreiit  of  outer  air  to  whieli 
tho  body  is  exposed  will  be  felt  as  a  draught  if  its  velocity  exceeds 
2,  or  at  most  3,  feet  per  second.  Tho  current  entering  a  rooui  may, 
however,  bo  allowed  to  move  with  a  speed  much  greater  than  this 
without  causing  discomfort,  jirovidcd  its  direction  keeps  it  from 
striking  directly  on  the  persons  of  tho  inmates.  To  secure  this,  it 
should  enter,  not  horizontally  nor  through  gratings  on  the  floor, 
but  vertically  through  openings  high  enougli  to  carry  the  entering 
stream  into  tlie  up]>er  atmosphere  of  the  room,  where  it  will  mix  as 
completely  as  pos.sililc  with  warm  air  before  its  presence  can  be  felt 
A  favourite  form  of  inlet 
is  Sheringham's  (see  fig. 
1).  When  opened  it  forms 
a  wedge-shaped  projection 
into  the  room,  and  admits 
air  in  an  upward  stream 
through  the  open  top.     It  *''«■  l.-Sl'^rinyl.am  air  inkt 

is  usually  placed  near  the  ceiling  ;  but  a  lower  place  in  tlie  wnil 
would  be  better.  Other  inlets  are  made  by  using  hollow  ])eifoiated 
blocks  of  earthenware,  called  air-bricks,  built  into  the  wall  ;  tliesu 
arc  often  sha])ed  on  the  inner  side  like  an  inverted  louvre-boaid 
or  Venetian  blind,  with  slots  that  slope  so  as  to  give  an  upward  in- 
clination to  the  entering  stream. 

In  another  and  most  valuable  form  of  ventilator,  the  introduction  Tol.in 
of  TN'hich  is  due  to  Mr  Tobin  of  Leeds,  tho  fresh  air  enters  verti- tube, 
rally  upwards.  The  usual  arrangement  of  Tobiu's  tube  (shown  in 
front  elevation  and  section  in  fig.  2)  " 

is  a  short  vertical  shaft  of  metal  plato 
or  wood  which  leads  up  the  wall  from 
the  floor  level  to  a  height  of  5  or  6 
feet  Its  lower  end  communicates- 
with  the  outer  air  through  an  air- 
brick or  built  opening  in  tlie  wall  ; 
from  its  upper  end,  which  is  freely 
open,  the  current  of  fresh  air  rises 
in  a  smooth  stream,  clinging,  as  it 
were,  to  the  wall,  and  scarcely  chang- 
ing its  direction  until  it  has  passed 
far  above  the  level  of  tho  opening. 
Various  forms  of  section  may  be  given 
to  the  tube  :  if  placed  in  a  corner 
it  will  be  triangular  or  segmental; 
against  a  flat  wall  a  shallow  rect- 
angular form  is  most  usual ;  a  lining 
of  wood  forming  a  dado  may  even  be 
made  to  serve  as  a  Tobin   tube   by 

setting  it  out  a  little  way  from  the  wall.  The  tube  is  often  furnished 
with  a  regulating  valve ;  but  tliis  is  a  doubtful  advantage,  as  it  temi)t3 
the  inmates  to  stop  tlie  ventilation  for  no  better  reason  than  that  tho 
room  is  cold  ;  in  exceptional  circumstances,  such  as  the  presence  of 
an  invalid,  the  opening  may  be  stopped  or  reduced  by  laying  a  board 
over  it.  Contrivances  are  occasionally  added  for  cleansing  the  enter- 
ing air.  A  muslin  or  canvas  bag  hung  in  the  tube,  or  a  screen 
stretched  diagonally  across  it,  may  be  used  to  filter  out  dust ;  tho 
same  object  is  served  in  some  degree  by  forcing  the  air,  as  it  enter.'* 
the  tube  at  the  bottom,  to  pass  in  close  contact  with  the  surface  of 
water  in  a  tray,  by  means  of  a  deflecting  jdate.  These  complications 
have  a  double  drawback  :  tliey  require  freqncnt  attoiition  to  keep 
tliem  in  order  and  by  jmtting  resistance  in  the  way  of  the  stream  they 
arc  apt  to  reduce  the  etficiency  of  the  ventilation."*  Tlic  air  entering 
by  a  Tobin  tube  may  be  warmed  by  a  coil  of  hot  pipes  within  tho 
tube  or  by  a  small  gas-stove  (provided  of  course  with  a  flue  to  dis- 

*  Wlien  the  air  Ls  not  filtered,  and  when  it  has  been  warmed  befor? 
entering,  the  vertical  direction  of  the  stream  it  readily  traced  by  dust 
which  is  dc]>ositett  on  the  wall  u>  a  nearlj  upri^'lit  column,  spreading 
slightly  fau-wisc  as  it  rises.  Will'  cold  air  the  dejtosit  of  dust  is  com- 
paratively slight.  Tlie  difference  is  clue  to  the  fact  noticed  and  ex- 
]daincd  by  Mr  Jolm  Aitl;en,  that  air  quickly  deposits  any  suspended 
particles  when  it  is  brought  into  contact  with  a  surface  colder  than 
itself,  but  retains  tlieiii  in  suspension  if  the  .-surl'ace  be  warmer  thair 
the  air  {Tfana.  hoy.  Hoc.  Edx.x..  vol.  xxxiii..  18S4.  p.  239).  Another 
domestic  illustration  of  the  same  fact  is  given  by  the  greater  dustiness 
of  walls  and  Ciiruitute  in  3.  )-4ove-beatcd  room  than  iu  a  room  heated 
W  an  oj>*':  fi/'e- 


Tobin  tube. 
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cl.aree  outside  the  product*  of  combustion) ;  or  the  tube  may  araw 
its  supply,  not  directly  from  the  outer  atmosphere,  but  from  a  hot- 
air  flue  or  from  a  room  or  corridor  where  the  air  has  f  » 
Deen  alreidv  warmed.     The  opening  should  always  be     ^^_L' 
about  the  level  of  a  man's  held,  but  the  tube  need  not 
extend  down  to  the  floor :  all  that  is  essential  is  that 
it  should  have  sufficient  Icnjrth  to  let  the  air  issue  in 
a  smooth  vertical  current  without  eddies  (fig.  S). 

These  inlets  are  at  once  so  simple  and  ■efl'ective  that 
1.0  hesitation  need  be  felt  in  introducing  them  freely 
in  the  rooms  of  dwelling-houses.     AVhen  no  special 

p^o^•ision  is  made  for  them  in  the  walls,  the  advantage     _   

of  a  current  entering  verti(plly  may  still  be  in  some  FioS.— Short 
degree  secured  by  help  of  certain  makeshift  contriv-  "''"'  '"'*• 
anccs.  One  of  these,  suggested  by  Dr  Hinkes  Bird,  is  to  open  one 
lash  of  the  window  a  few  inches  and  fill  up  the  opening  by  a  board  ; 
air  then  enters  in  a  zig-zag  course  through  the  space  between  the 
sashes.  Another  plan  13  to  ha%-e  a  permanent  vertical  slot  between 
the  sashes  by  making  the  top  of  the  lower  sash  stand  out  a  little  from 
the  bottom  of  the  upper  one.  Still  another  plan  is  to  have  a  light 
frame  of  wood  or  metal  or  gl.iss  made  to  fit  in  front  of  the  lower 
Bash  when  the  window  is  opened,  forming  virtually  a  Tobin's  tube 
in  frout  of  the  window  (see  fig.  4,  where  a  portion  of  the  frame  is 
broken  away  to  sliow  the  position  of  tho  window  sash).  This  last 
contrivance  allows  the  f«sh  air  as  ready  access  as  may  be  wished ; 
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FIjt.  4.  Fig.  1. 

Fio.  4. — Ventilating  inlet  fitted  to  window. 
.  Fia  5.— VentiUtiiif;  inlet  at  foot  of  door.    The  arrows  Indicate  the  direction 
of  the  airrenl  of  air  when  the  door  U  cloeed 

and,  unlike  the  others,  it  is  still  effective  when  the  blind  is  drawn 
down.  A  Tobin's  tube,  ho^vever,  is  better  placed  against  a  dead  wall 
than  below  a  window,  for  the  ascending  current  is  liable  to  be  broken 
by  the  window  recess  and  by  the  down-draught  which  a  window 
cauaea  by  its  cooling  action  on  the  air  of  the  room.  The  principle 
of  giving  entering  currents  an  upward  direction  i«  turned  to  useful 
account  in  a  simple  contrivance  (see  fig.  5)  for  preventing  the 
iliaagreeable  cold  draught  which  comes  along  the  coor  of  a  room 
from  the  chink  beneath  the  door.  The  clearance  under  the  door 
is  made  a  little  greater  than  usual,  and  a  thin  piece  of  wood  is 
set  on  the  inner  side  as  close  aa  possible  to  the  floor  and  at  a  dis- 
tince  of  half  an  inch  or  so  from  the  surface  of  the  door ;  the  air 
then  enters  in  a  vertical  stream. 
Arraiine-  Aa  an  example  of  the  systematic  ventilation  of  dwelling-rooms 
menta  in  on  a  Urge  scale,  the  following  particulars  may  be  quoted  of  arrange- 
barracks ;  nients  that  have  been  successfully  used  in  English  barracks  for 
more  than  twenty  years.  One  or  more  outlet-shafts  of  wood  are 
•arricd  from  the  highest  part  of  the  room,  discharging  some  feet 
nbove  tho  roof  under  a  louvre  ;  the  number  and  size  of  these  shafts 
are  niKh'  as  to  give  about  12  square  inches  of  sectional  area  per  bead, 
and  the  chimney  gives  about  6  square  inches  more  per  bead.  About 
half  the  air  enters  cold  through  air-bricks  or  Shenngham  valves  at 
a  hcif^ht  of  about  9  feet  from  the  floor,  and  the  other  naif  is  wsrmcd 
by  jiatain^  tjirongh  fluss  behind  tho  grate.  The  inlets  taken  to. 
(■  '  in  arra  of  about  11  sqnnre  inches  jx-r  hea'l.     A  fairly 

1  ition  of  some  1200  cubic  frot  per  hcAti  jx-r  hour  is  found 

<     '        ,        .  and  the  proportion  of  carbonic  acid  ranges  from  7  to 
10  t«ru  in  10,000.' 
Ifl  publlo       In  the  nst)in%1  v«ntilatirtn  of  chufhe^,  hsll*.  anH  oth*T  large 
boildiogt.  rooms  we  of>.  ;   '     '     '  "  *      ,  '      '      '  ■  •  ir  it, 

— snoffenai'-  lion- 

able  draug).'  ....        _  ..   [  ^  .litctl. 

The  inl««ts  ihnuM  rnnnat,  iike  loitin'a  tulips,  of  upnght  flues  rising 
loaheiirht  of  al>out  Affx^t  nimvc  th''  floor,  from  which  thesir  prorec<la 
i-  "      '   -.!re«ma.     If  the  air  ia  to  In*  narmed  l>efore  it  entem, 

!  ay  be  drawn  from  a  chamber  warmed  by  hot-water 

,  J '  ^  or  by  a  store,  and  the  leuiperaturi}  of  tho  room  may 
!■  :  .■  iiate.l  hy  allnwinK  part  of  the  air  to  cine  from  a  liot  chamber 
fti.  i  :  trt  ffnm  outaide,  the  two  currenta  miiini/  m  the  ahafl  from 
whirh  the  inlets  to  t)ie  room  draw  th'  If  a  liaaement  or 

>   \H  (>   i,ii...n<.  In  t^rkea'a  )'  p    ITl. 


Story  below  the  room  to  be  ventilated  is  available,  a  good  plan  is 
to  carrj-  the  inlet  tubes  vertically  down  through  it  and  warm  the 
air  in  them,  so  that  the  height  of  the  warm  column  assists  the 
flow.  Outlets  usually  consist  of  gratings  or  plain  of-enings  at  or 
near  the  ceiling,  preferably  at  a  considerable  distance  from  points 
vertically  above  the  inlet  tubes.  One  of  the  chief  difliculties  in 
natural  ventilation  is  to  guard  them  against  down-draught  through 
tlie  action  of  the  wind.  Numberless  forms  of  cowl  have  been  de- 
vised with  this  object,  and  often  with  the  further  intention  of 
ttirning  the  wind  to  useful  account  by  making  it  assist  the  npKrurrent 
of  foul  air.  Some  of  these  exhaust  cowls  are  of  the  revolving  class  :  Exhaust 
a  hood  or  trumpet-shaped  mouth,  opening  horizontally  and  sup-  cowls, 
ported  about  a  vertical  axis  so  as  to  be  free  to  turn,  is  kept  facing 
away  from  the  wind  by  means  of  a  large  vane.  To  make  the  wind 
help  the  up-current,  a  horizontal  conical  tube  is  fixed  within  the 
cowl,  pointing  towards  the  wind  and  discharging  through  the 
fmmpet-mouth  of  the  cowl,  where  it  exhausts  by  suction,  on  the 
principle  of  the  jet-pump.  Revolving  cowls  are  liable  to  fail  by 
slicking,  and,  apart  from  that,  when  the  wind  blows  in  shifting 
gusts  they  cannot  respond  quickly  enough  to  its  changes  of  direc- 
tion to  prevent  it  from  occasionally  

blowing  down.  Fixed  cowls  are  to 
be  preferred  ;  they  arc  designed  in 
many  forms,  of  wliich  Mr  Buchan's 
may  be  cited  as  a  good  example. 
Fig.  6  shows  this  ventilator  in 
horizontal  section  :  aa  is  the  ver- 
tical exhaust  flue  through  which  e 
the  foul  air  rises ;  near  the  top  this 
e^:pand3  into  a  polygonal  chamber, 
Ihbb,  with  vertical  sides,  consisting 
partly  of  perforated  sheet -metal 
plat^ ;  outside  of  these  are  fixed 
vertical  cun'ed  guide-plates,  r,c,c,c ; 
the  wind,  blowing  between  these 

and  the  polvgonal  chamlwr,  sucks  Fio.  6.— Sectional  plan  of  Buchan's 
uir  from  the  centre  through  the  per-  exhatutcowL 

forated  sides.  Perhaps  no  form  of  cowl  is  entirely  free  from  liability 
to  down-draughts.  The  most  complete  safeguard  is  to  place  in  the 
exhaust  flue  a  set  ^^ 

of  flap-vah'es  open- 
ing only  outwards. 
Fig.  7  shows  the  ar, 
rangement  of  exit- 
valvcsemployed  by 
Mr  Buchan  ;  the 
valves  a,  a,  a  are 
flaps  of  oiled  silk  1^11^,,., 
working  on  a  wood- 
en grid  bb,  which  is 
inclined  enough  to  let  them  hang  free  of  it  when  no  current  is 
passing ;  beyond  them  is  a  door  closing-valve  c,  worked  by  hand  by 
the  cord  d  ;  and  the  whole  is  enclosed  ui  a  box,  with  glass  sides  a, 
through  which  the  action  of  the  vslves  may  be  seen.  When  the 
outlets  are  guarded  by  valves  of  this  type  they  may  dischtrgs 
through  a  plain  box  with  louvred  sides  ;  an  exhaust  cowl,  however, 
may  still  be  used  with  advantage  to  assist  the  ventilation  under 
favourable  conditions  of  the  wind.' 

The  two  things  tbst  supply  motive  force  in  automatic  ventila- 
tion—the difl'erence  bf  temperature  between  iuuer  and  outer  air 
and  the  wind — are  so  variable  that  even  the  best  arrangements  ol 
inlets  and  outlets  give  a  sonicwbst  uncciiain  result  To  secure  s 
strictly  uniform  delivery  of  air,  unsffected  by  changes  of  season  or 
of  weather,  tho  influence  of  these  irregular  motive  forces  must  be  as 
far  as  possible  minimised,  and  recourse  must  be  had  to  an  artificial 
method  of  driving  the  air. 

Artificial  or  Mtchnnical   VcntilatioK. — Tliis  finds  application  on  Art'Aclal 
the  largest  scale  in  the  ventilation  of  collieries,  by  methods  which  ventlla- 
are  fully  descrilwd  under  Coal  (vol.  vi.  pp.  70-71)  and  Mining  (vol.  tion. 
xvi.  p.  460).     Motive  force  is  supplied  to  the  up-cast  shaft  either 
by  a  funiaco  at  the  base,  which  Iieats  the  ri-^iiig  rolnnin  of  air,  or 
(in  more  motlem  practice)  by  a  centrifugal  fnn,  .luch  as  Guiltal's, 
exhaunting  air  from  tho  top.      The  long  galleries  and  workings 
through  which  tho  air  has  to  lie  driven  oppose  so  much  reilstancs 
that  the  preasuro  required  to  move  a  sufficient  volume  of  air  ia  im- 
meinely  greater  than  is  over  necessary  or  desirable  in  the  artificisl 
ventilnlion  of  building*. 

A  broad  distinction  may  1h>  drawn  between  what  are  someHmes-Vactmin 
rallol  vacunm  and  plenum  melhoils  of  srtificial  ventilation.     In  and 
the  former,  as  In  colliery  ventiUlion,  the  motive  fore*  i«  applied  at  picnnm 
the  outlets  :  sir  ia  drawn  from  the  room*,  ai  d  tho  pi.  '    '    ir  method* 

Atmo«pher*  is  lean  than  the  pre««iiro  outaitle.      In  '  ^ 

1,1. .•!(.'  for.  e  i«  .11. I'll.  I  at  the  inlru  :  air  i%  pujhri  ii 

■  greater  than  i.utaide.     1  1 

:   it  make*  llie  air  raraj.  ,; 


Fio.  r.— Exit  valves  in  exhaost  flue. 


>  r»r  an  a^c.unt  ul  Ueta  of  varlnua  fonna  of  vrntlUllBj  cow  A,  •««  S.  ft. 
Il'llrtr,  n<  n^mUr  oxf  Ssallarir  ffeaw,  4tti  ri.,  IM*. 
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in  u  •  cold  dnnght  at  trtty  cnrin  and  casual  opening  to  tha 
oater  air  ;  it  aroiiln  drawing  foul  and  mouldy  air  fruin  sewers  and 
basement ;  and  niih  it,  nior«  rasily  than  with  the  other,  ono  lu.iy 
l^ard  against  tho  disturbing  intluenco  of  wind.  In  tho  plciiuni 
method  the  air  is  dtiveu  by  pumps  or  by  fins  ;  in  tho  vacuum 
nietho^l  pumps  aro  rarvly  if  ever  used :  suction  is  produced  by  fans 
^  (,..  1,.  .,..  .  .»,(,  column  of  air  in  a  long  vertical  shaft  through 
wl^  irge  tAkes  place.     Water  jets  and  steam  jeta  have 

al^  yed  to  ini|H.M  the  air. 

r.\*-i:-         K'   .  .  ;..;:i  by  a  hot-.nir  sliafl  is  a  common  mode  of  ventilating 
1  -.    :}      !.        ■  .'^  ai;J  other  public  buildings.*     Heat  is  applied  by  a  furnaco 
twt-air     or  >iove  at  the  bottom  of  the  shaft,  or  by  coils  of  hot-water  or 
shaO         steam  pi|>es,  which  should  not  eiteuil  up  the  shaft  farther  than 
can  be  helped.     In  the  lecture  Iheatrv  of  tho  Paris  art  conservatory, 
ventilated  by  Morin,  where  this  moans  of  extraction  is  employed, 
fresh  air  enters  through  tho  ceiling  and  foul  air  is  drawn  otf  tiirouijh 
the  floor  from  under  the  seats  :  this  reversal  of  the  natural  direction 
of  the  current  is  of  course  onlv  possible  when  a  sutficiont  e.\teriial 
motive  force  is  applied.     The  House  of  Commons  furnishes  another 
example  :  there  tlie  air,   after  being  warmed  and  moistened,    or 
eoolevl  by  water  spray,  as  tho  state  of  tlie  atmosphere  may  require. 
is  admitted  through  largo  gratings  in  tho  tloor,  which  aro  covered 
by  porous  matting  to  prevent  draughts ;  outlota  from  the  top  of 
the  House  lead  by  flues  to  tho  Victoria  tower,  where  a  furuaco 
maintains  the  current  in  an  up-cast  shaft.*     In  theatres  and  other 
buildings  lighted  by  clusters  of  gas  jots  or  sun-lights  at  tho  ceiling 
the  lights  may  bo  turned  to  account  as  ofTcctive  ventilating  agents 
by  letting  the  foul  air  escape  through  shafta  placed  over  tliem, 
which  they  heat  at  the  base.'    What  is  known  in  America  as  tho 
Buttan  or  Smead  system  of  ventilation,  successfully  applied  in 
many  schools  there,  employs  a  hot-air  shaft  to  fumisn  motive 
power.     In  warm  weather  a  stove  at  tho  hasp  of  tho  shaft  is  used 
to  heat  tho  column  ;  in  cold  weather  the  exhaust  air  from  tho 
rooms  is  so  much  warmer  than  tho  atmosphere  outside  that  the 
np-cast  shaft  acta  without  additional  heating.     This  is  in  fact  an 
example  in  which  tho  classification  of  systems  into  natural  and 
artiflcial  br2aks  down.     The  supply  of  fresh  air  is  warmed  as  it 
enters  by  passing  through  chambers  containing  tubular  metal  stoves ; 
the  outlets  aro  at  or  near  the  floor  levoL     A  curious  feature  in  the 
arrangements  is  that  tho  foul  air,  in  passing  to  the  up-cast  shaft, 
b  drawn  through  the  privies,  where  it  desiccates  all  discharges. 
Eztrac-         Extraction  by  fans  presents  no  features  requiring  special  remark, 
tion  by     A  favourite  fan  for  tno  purpose  is  the  Blackman  propeller,  the 
(ana.         nearly  flat  form  of  which  allows  it  to  be  readily  placed  in  walls 
and  partitions.     One  of  these  fans,  4  feet  in  diameter,  when  driven 
At  a  speed  of  about  330  revolutions  per  minute,  is  said  to  discharge 
15,000  cubic  feet  of  air  per  minute  with  an  expenditure  of  one-horse- 
power.    Though  this  ia  a  good  performance,  it  should  be  observed 
that  for  ventilating  purposes,  where  air  has  to  be  driven  in  large 
volume  with  Idw  velocity  ond  under  low  pressure,  fans,  while  they 
have  tho  advantage  of  being  less  bulky,   are  less  efficient  than 
pumps,  for  they  require  that  the  air  in  passing  through  them 
flhould  movo  much  faster  than  in  other  parts  of  its  course,  and 
much  of  the  energy  of  this  motion  is  wasted  in  eddies.     When 
fans  are  used  to  blow  air  into  buildings,  they  should  ueliver  into  a 
chamber  of  considerable  size,  that  the  air  may  become  nearly  §till 
before  it  passes  into  the  distributing  flues.     Loss  of  power  may  be 
avoided  to  some  extent  by  receiving  the  air  in  a  channel  which 
gradnallv  enlarges  as  it  leaves  the  fan. 
Faai  is       The  plenum  method,  with  fans  to  drive  the  air,  is  exemplified 
pleaom    on  a  large  scale  in  tho  ventilation  of  St  George's  Hall,  Liverpool,* 
'eotila-    where  there  are  four  largo  fans  in  the  basement,  driven  by  a  10- 
t;oa.         horse-power  steam-engine.     The  building  is  heated  by  passinjj  the 
lir  through  chambers  containing  coils  of  hot-water  and  steam  pipes ; 
after  the  air  ia  warmed  it  is  moistened  by  injecting  steam,  and  pro- 
vision is  made  for  waahing  it  by  water-spray  before  it  reaches 
the  faiu. 

When  fans  are  used,  either  with  suction  or  with  pressure,  the 
amount  of  the  current  is  not  strictly  independent  of  those  variable 
motive  forces  which  are  the  sole  agents  in  natural  ventilation  ; 
the  case  ia  analogous  to  that  of  an  electric  circuit  in  which  several 
aonrcea  of  electromotive  force  are  at  work,  assisting  or  opposing 
one  another.  The  fan  may  bo  the  main  agent  in  circulating  the 
air  ;  but  diflerences  of  temperature,  and  at  times  tho  action  of  the 
wind,  may  make  largo  variations  in  the  resultant  effect.  The  case 
ia  dilTcrent  when  pumps  are  used.  A  certain  quantity  of  air  is 
delivered  at  each  stroke,  and  the  only  eflect  of  these  irregular  forces 
ia  to  make  the  power  required  to  drive  the  pump  sometimes  greater 
and  sometimes  less.  Provided  there  are  no  casual  inlets  and  outlets, 
tho  amonnc  of  air  supplied  ia  known  with  certainty  ;  tho  ventila. 

J  Jjor  txtmj>\rt,  Kc  Morin,  op.  cU.,  or  f roc.  /lui.  Mech.  En}.,  :867,  p.  61. 

*  Tae  arrangiimenta  ore  limllar  to  tho««  Introduced  by  Dr  Reld  in  the 
temfojyj  House,  of  ParlUment,  and  described  In  his  TrealUe  on  ytnlUalion 
and  Warmlnj;  ttx  also  Tomlliuoa'a  ITanntn;  oiut  Ventilation,  p.  265.  In 
recirnt  yean  pompe  have  been  added,  through  which  air  may  be  forced  Into 
tne  building :  bat  the  hot  shaft  Is  generally  used. 

•  Bf,  lor  example,  Morio'i  aecouDt  of  tho  ventllatinn  of  the  Tbdltre  Lyrlquc, 
"»ria.  4  proc  IjuL  ilcch.  Eng.,  1803,  p.  164. 


tion  under  thoae  conditions  ia  sometimes  described  as  positive.  PosItiTC 
Good  recent  exaniplea  of  positive  plenum  ventilation  aro  to  bo  plenum 
founii  in  Dundee  University  College  and  in  a  number  of  schools  vontila- 
in  Dundee  and  Aberdeen,  where  tho  arrongenients  have  been  do-  tion. 
signed  by  Jlr  W.  Cunningham.     Some  of  these  are  ordinary  double- 
acting  reciprocating  pumps,   driven  generally  by  water  engines. 
Tho  pumps  aro  rectangular  wooden  boxes,  stilfcned  by  iron  ribs,  and 
provided  at  top  and  bottom  with  inlet  valves,  consisting  of  a  number 
of  short  waterproof  cloth  flaps  working  against  a  vertical  wooden 
grid.     Tho  piston,  which  is  also  of  wood,  has  a  vertical  travel ;  it 
is  held  in  place  and  worked  by  wire  roiws  above  and  below,  which 
lead  over  pulleys  to  the  water  motor  ;  and  tho  piston  is  balanced  by 
a  counterweight  on  the  descending  blanch  of  tho  upper  rope.     A 
piston  5  feet  square,  with  a  stroke  of  5  feet,  works  at  'iO  strokes  per 
minute  and  dcliveis  150,000  cubic  feet  per  hour. 

In  other  instances,  where  tho  volume  of  air  is  greater  than  could 
easily  bo  dealt  with  by  common  pumps,  Mr  Cunningham  uses  re- 
volving ])umps  of  the  Root's  blower  typo  (shown  in  transverse  vertical 


section  through  the  revolving 
Dundee  College  a  battery  of  five 
ing  over  150,000  cubic  feet  of 
a  gas  engine  of  two-horse-power, 
coils  of  I'dkins's  high 
pressure  hot  -  water 
pipes  in  tho  main  dis- 
tributing flues.  Tho 
inlets  are  flat  upright 
tubes  extending  up 
the  side  walls  to  a 
height  of  nearly  6 
feet,  and  open  at  tho 
top.  Ample  proof  of 
tho  advantage  that 
results  from  giving  a 
vertical  direction  to 
the  entering  current 
is  supplied  by  tho 
success  of  Mr  Cun-'V 
ningham's  aiTange-  ^^ 
meuts,  v.'hcre  this 
form  of  inlet  is  ex- 
clusivelyadopted.  Al- 
ternative outlets  aro 
generally  provided  in 
the  end  walls,  one 
group  near  the  ceil- 
ing, another  a  few 
feet  from  the  foot. 
They  aro  fitted  with 


pistons"  in  fig.  8).  At  tlie 
of  these  blowers,  each  discharg- 
air  per  hour,  is  driven  easily  by 
The  rooms  are  heated  by  haWng 


Flo.  8. — Eevolving  punii  for  veutilatioa. 


doors  which  allow  one  or  other  to  be  closed  ;  tho  high-level  outlets 
are  used  in  warm  weather,  when  tho  fresh  air  that  comes  in  is  com- 
paratively cool ;  tho  low-lovcl  ones  are  used  in  cold  weather,  when 
tho  fresh  air,  having  been  heated  before  it  enters,  would  tend  to 
rise  and  pass  out  too  directly  if  the  outlets  near  the  ceiling  were 
open.  The  outlet  shafts  communicate  with  a  louvred  tower  or 
turrets  on  tho  roof.  Each  room  receives  a  volume  of  air  equal  to 
its  cubic  capacity  in  about  12  minutes,  so  that  tho  atmospliero  is 
completely  changed  five  times  in  an  hour.  Tho  inlets  are  propor- 
tioned to  do  this  without  allowing  tho  velocity  with  which  air  enters 
to  exceed  ^  feet  per  second. 

The  "  -ffiolus  '  water-spray  ventilator  of  Kind  and  llestern  is  an  Water- 
example  of  a  mechanical  ventilator  using  a  jet  of  water  to  impel  the  spray 
air.     A  nozzle  at  tho  top  of  a  circular  air-shaft  delivers  a  conical  venti- 
slieet  of  water,  which  impinges  on  tho  sides  of  tho  shaft  a  little  way  lato-. 
below  and  carries  down  with  it  a  considerable  stream  of  air.     This 
ventilator  is  used  either  to  force  air  into  rooms  or  to  draw  it  out ;  in 
tho  former  case  a  small  gas-stovo  is  often  added  to  heat  the  supply. 

For  tho  ventilation  of  greenhouses  and  hot-houses,  see  vol.  xi 
p.  231. 

The  advatitaga  of  ample  and  systematic  ventilation  is  Organi: 
not  to  bo  measured  only  by  the  low  proportion  of  carbonic  niattor 
acid   it  secures.     Carbonic  acid  is  not  the  only  test  of°"'' 
vitiation ;   it  is  not   even  the  mcst  dangerous  impurity.  I!""°r.™. 

Ail.  'l     •  f  ii      f      1  1.     .  .     .       ,        ^  -     organisnis 

nother  criterion  of  the  foulness  of  close  air  is  the  amount  in  air. 

of  oxidizablc  organic  matter  it  contains;  still  another, — and 
a  most  valuable  one, — is  the  number  of  micro-organisms, 
especially  of  bacteria.  The  micro-organisms  may  be  de- 
termined by  Hesse's  method  of  slowly  passing  a  given 
volume  of  the  air  to  bo  examined  through  a  tube  coated 
in.side  with  beef  jelly;  tho  germs  are  deposited  on  the 
nutrient  jelly  and  each  becomes  in  a  few  days  the  centre 
of  a  very  visible  colony.  In  outside  air  the  number  of 
micro-organisms,  as  tested  in  this  w.ay,  varies  greatly :  it 
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is  often"  less  than  1  per  litre  (61  cubic  inches);  in  well- 
ventilated  rooms  it  ranges  from  1  to  20 ;  in  close  school- 
rooms as  many  as  600  per  litre  have  been  found.  The 
elaborate  researches  of  Carnellcy,  Haldane,  and  Anderson' 
on  the  air  of  dwellings  and  schools  illustrate  well  the  value 
of  .^his  test  One  of  the  uses  to  which  they  have  put  it 
has'  been  to  compare  schools  known  to  be  well  ventilated 
(by  mechanical  means)  with  schools  ventilated  at  haj)- 
hazard  or  not  ventilated  at  all.  A  large  number  of  trials 
were  made  in  each  case ;  in  fhe  mechanically  ventilated 
sthoolrooms  the  average  number  of  micro-organisms  was 
17  per  litre,  and  in  the  others  152.  Results  of  great  in- 
terest were  obtained  by  the  experiment  of  stopping  the  me- 
chanical ventilators  for  a  few  hours  or  days.  Tested  by 
the  proportion  of  carbonic  acid,  the  air  of  course  became 
very  bad ;  tested  -by  the  niunber  of  micro-organisms,  it 
remained  comparatively  pure,  the  number  being,  in  fact, 
scarcely  greater  than  when  ventilation  was  going  on,  and 
far  less  than  the  average  in  "  naturally  ventilated  "  schools. 
This  proves  in  a  striking  way  the  advantage  of  systematic 
ventilation.  The  bad  effect  of  a  foul  stagnant  atmosphere 
is  cumulative.  An  habitually  close  room  acts  as  a  nursery 
of  micro-organisms,  which  a  casual  flushing  with  fresh  air 
will  not  remove ;  an  habitually  well-ventilated  room  is  kept 
in  great  measure  clear  of  these  dangerous  inmates,  and  its 
atmosphere  may  bo  occasionally  overtaxed  without  causing 
the  numhier  of  them  to  be  seriously  increased,    (j.  A.  E.) 

VENTNOR,  a  watering-place  in  the  south-east  of  the 
Isle  of  Wight,  is  finely  situated  in  the  Undercliff  district, 
at  the  foot  of  St  Boniface  Down  (784  feet),  12  miles  south- 
south-west  of  Ryde  and  10  south-south-east  of  Newi)ort, 
with  both  of  which  there  is  communication  by  coach  as 
well  as  by  rail.  The  town  is  finely  and  picturesquely  built 
on  a  succession  of  terraces  sloping  towards  the  sea,  and 
from'  its  sheltered  situation,  equable  temperature,  and  com- 
paratively dry  atmosphere  is  regarded  as  one  of  the  best 
resorts  in  England  for  consumjitive  invalids.  About  fifty 
years  ago  it  was  only  a  small  fishing  hamlet ;  now  it  ex- 
tends along  the  shore  for  a  distance  of  about  2  miles,  in- 
cluding Bonchurch  to  the  east.  It  possesses  assembly 
rooms  and  a  literary  and  scientific  institution.  An  espla- 
nade was  constructed  in  1848,  and  a  pier  (645  feet  in 
length)  in  1872,  which  was  greatly  improved  in  1887. 
Tiicre  are  extensive  recreation  grounds.  The  churches 
are  all  modern  and  without  special  architectural  features. 
The  church  of  St  Boniface  at  Bonchurch  is  ]>erhnps  the 
oldest  in  the  island.  Among  the  benevolent  and  charit- 
able institutions  are  the  royal  national  hospital  for  con- 
sumptives (begun  in  1869),  the  seaside  homo  of  the  London 
city  mission,  the  St  Catherine's  home  for  consumptives, 
and  the  convalescent  home  of  the  Royal  Hants  Hospital. 
An  Act  for  establishing  a  market  was  pns.'^cd  in  1844. 
The  town  is  governed  by  a  board  of  eighteen  members, 
cstabli.ihcd  in  1858.  Tlic  population  of  the  urban  sanitary 
district  (area  215  acres)  was  4841  in  1871  and  5504  in 
1881  ;  but  there  is  a  considerable  jKjpulation  outside  the 
district. 

VENUE  (from  Lat.  vieerulum)  denotes  in  English  law 
the  ]>laco  from  which  a  jury  must  l>o  brought  for  the  trial 
of  a  casc.^Tlio  word  occurs  early  in  constitutional  docu- 
ments, fi>r  it  was  fnr  a  long  time  one  of  the  essentials  of 
trial  by  jury  that  tlio  jury  nhould  belong  to  the  ncighI>our- 
hood  in  whi'h  the  rnuw  of  action  arow  or  the  alleged  crime 
WM  CQmmittcd  {»pc  .Irnv).  •  The  phrase  diioihrim  Itijitlft 
Kr,min<t  tir  \vrnri.,  or  its  cquivalont  is  found  in  the  Con- 
utitnllo'uA  of  Clarendon  (1161),  tlio  Aiuizo  of  the  Forest 
(1184),'andMnfil(invill.*  In  civil  matters  vcnntf  became 
after  a  time  divided  into  local  and  transitory,  tho  former 
vh-  re  the  cauwi  of  iw-tion   could   only  liovo  nrl»cn  in  a 

»  J'hil.   Tnini  ,  1S37,  tul.  clliriii.   II,  j,.  01. 


]>articular  county,  such  as  trespass  to  land,  the  latter  where 
it  might  have  arisen  in  any  county,  such  as  debt.  In  the 
latter  case  the  ))laintiff  might  lay  the  venue  where  he 
)ileased,  subject  to  the  power  of  the  court  or  a  judge  to 
diange  it.  The  law  on  the  subject  is  now  only  of  anti- 
quarian interest  (unless,  perhaps,  in  certain  actions  on; 
penal  statutes),  for  it  is  enacted  by  the  Rules  of  the 
Supreme  Court,  1883  (Ord.  xxxvi.  r.  1),  that  there  shall 
be  no  local  venue  for  the  trial  of  any  action,  except  where 
otherwise  provided  by  statute.  The  plaintiff  may  name 
his  place  of  trial ;  where  no  place  of  trial  is  named  the 
place  is  to  be  the  county  of  Middlesex.  The  court  or  a 
judge  has  discretion  to  alter  the  place  of  trial.  In  criminal 
practice  venue  is  still  of  imiiortance,  though  not  as  much 
so  as  formerly  since  the  large  f>owers  of  amendment  of 
indictments  given  by/  recent  legislation.  The  venue  is 
named  in  the  margin  of  an  indictment  in  this  form, 
"Middlesex  to  wit."  By  14  and  15  Vict.  c.  100  it  is  un- 
necessary to  state  any  venue  in  the  body  of  an  indicttaent, 
and  no  indictment  is  to  be  held  bad  for  want  of  a  proper 
perfect  venue. 

Numerous  Acts  jirovidc  for,  inter  alia,  the  laying  of  the  renne 
in  the  case  of  offences  committcJ  partly  in  one  comity  and  jortly 
in  another,  or  on  the  bi;;h  seas,  or  abroad,  and  of  si>ecial  offences, 
such  as  those  under  tlie  Post  Olticc,  Merchant  Shipping,  Slave 
Trade,  and  Foreign  Enlistment  Acts.  The  place  of  trial  may  be 
clianged  by  the  Queen's  Bench  Division,  chiefly  where  it  is  rendered 
probable  that  a  fair  trial  conld  not  be  had  in  the  county  of  the 
veuue. 

In  Scotch  law  venue  is  not  used  as  a  technical  term  ;  but  there 
are  statutory  pmisions  for  changing  the  place  of  trial  in  both  civil 
and  criminal  cases. 

In   the  United  States  venue  may  generally  b*  changed  by  the 
courts  ;  but  in  sonte  States  it  is  j^rovided  by  their  constitutions 
tliat  provision  for  change  of  venue  is  to  be  made  by  the  legislature. 
In  other  States  the  passing  of  local  or  eiKcial  laws  for  change  of 
veuue  is  forbidden. 

VEXUS.     See  Aphrodite. 

VERA,  Avc.jfsro  (1817-1885),  the  chief  representative 
of  Hcgelianism  in  Italian  philosophy,  was  born  at  Amelia 
in  the  province  of  Perugia  on  4th  May  1817.  He  com- 
l)leted  his  education  in  Paris,  and,  after  teaching  classics 
for  some  years  in  Switzerland,  was  apjiointed  professor  of 
philosophy  in  connexion  with  the  university  of  France. 
Attaching  himself  to  Hegel's  system  with  the  enthusiasm 
of  a  disciple,  Vera  (who  wrote  fluently  both  in  French 
and  English  as  well  as  in  Italian)  became  widely  influen- 
tial in  sjircading  a  knowledge  of  tho  Hegelian  doctrine. 
Without  any  marked  originality,  his  writings  are  distin- 
guished by  tho  lucidity  of  their  exposition,  and  by  their 
genuine  philosoiihic  spirit.  Among  his  numerous  works 
may  be  mentioned  Introduction  A  In  Philosnj>/ii(  (T/fojtl 
(1853,  2d  cd.  1864);  I'rohlhne  dt  la  Cerliludt  (1861); 
Melanriet  I'/iilojin/Mquti  (1862);  £>iait  de  Philo$o]>}iie 
J/fr/rlifiine  (1864);  i<trniifs,  I'Aneimne  tl  lit  i'ounlle  Foi 
(1873),  an  attack  ui«on  Strauss 's  last  "confession,"  written 
from  the  standjioint  of  an  orthcnlox  Hegelian  ;  and  a  com- 
jirehensive  work  in  Italian,  //  ProblniKi  Hrir  Annluta,  be- 
longing to  his  later  years.  ■.  His  English  works  arc  an 
In^juiry  into  Spfculatiit  and  Erj>rn'mrntal  Scimft  (1856), 
more  recently  an  Introductton  to  Sjtri-nlatire  Lopif  and 
I'hilnmphy,  and  a  translation  of  Bretschncider's  Jfittory 
of  lielitjion  and  of  t/ie  Chrittian  Churdi.  Vera  also  trans- 
lated a  numl>er  of  Hegel's  works  into  French,  with  intro- 
ductions and  commentaries,  including  tho  Lo(iii;  tho 
J'liilotnphy  of  Xatiirf,  the  I'liihitoiJiy  of  Spirit,  and  the 
J'lnloto/i/iy  of  Rtliriinn.  In  1860  Vera  returned  to  Italy, 
where  ho  wos  nmilo  I'rofessor  of  philo-iophy  in  the  royal 
ncailemy  of  Milan.  In  tho  following  year  ho  was  trans- 
ferred to  Naple.(  as  profcMor  of  philosophy  i*  the  university 
there.  His  Pmlutiimi  alln  Sloria  driln  Filntnfa  and 
I.r:inn%tulla  /V/.>*in".i  drila  Storia  connect  themselves  with 
the  Work  of  his  chair,  which  was  specially  dovotcd  to  tlio 
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history  of  philosophy  anil  the  philosophy  of  history.  }le 
bel-l  this  ]>o<>t  till  his  death,  nhich  took  )>lnce  at  Naples 
in  the  autumn  of  1SS5. 

A  L'/t  of  Vfn.  in  two  rolomes,  hu  b«n  published  by  Signer 
Miriano,  a  frirntl  aiul  follotrfr. 

VERA  CRUZ,  a  fortified  town  and  seaport  of  Mexico, 
formerly  capital  of  the  state  of  Vera  Cruz,  is  situated  in  19° 
11  ■  50  '  X.  lat.  and  96"  20'  W.  lonij.,  at  the  south-west  corner 
of  the  Gulf  of  Mexico,  on  a  low  and  exposed  seaboard, 
partly  sandy  partly  marshy,  where  the  true  yellow  fever  is 
endemic,  prevoiling  throughout  the  summer  and  occasion- 
ally breaking  out  even  in  winter.'  The  town,  which  in 
1SS4  had  a  jtopubtion  of  16,S40,  is  distant  2G3  miles  by 
rail  from  Mexico  and  60  from  Jala[>a,  the  summer  residence 
of  the  upi>er  classes.  It  has  few  buildings  of  interest, 
except  a  superb  cathedral  decorated  in  the  Moorish  style. 
Most  of  the  streets,  which  are  laid  out  at  right  angles, 
are  paved  with  cobble-stones  and  have  a  kennel  or  open 
gutter  in  the  middle.  A  characteristic  feature  of  the  place 
are  the  tiirkey-buzzjrds,  who  do  the  scavangering,  and 
are  consequently  protected  by  law.  The  oi)cn  roadstead, 
althoTTgh  partly  protected  by  the  neighbouring  islets  of 
Los  Sacrificios  and  San  Juan  do  UUoa,  is  greatly  exposed 
to  the  fierce  "  nortes "  (northers),  which  sweep  over  the 
Gulf  at  intervals  from  October  to  March.  A  French  com- 
pany, which  contracted  with  the  Mexican  Government  to 
form  a  harbour  by  constructing  a  breakwater  between  the 
islands,  has  lately  suspended  operations.  Vera  Cruz  is, 
however,  the  largest  seaport  In  the  republic.  In  18S6  over 
one-half  of  the  exports  of  Mexico  (£3,002,000  altogether) 
were  shipped  from  this  place  (£1,625,000  to  Great  Britain). 
0(  these  exports  £2,180,000  represented  the  precious 
metals,  the  other  chief  items  being  coffee  (£207,000),  hides 
and  skins  (£99,000),  mineral  ores  (£84,000),  tobacco 
(£68,000),  broom  root  (£25,000),  and  .sugar  (£12,000). 
In  the  same  year  the  imports  amounted  to  £1,941,000 
(£496,000  from  Great  Britain),  and  487  vessels  of  295,000 
tons  cleared  from  Vera  Cruz.  In  1887  the  exports  from 
Vera  Cruz  amounted  to  £1,047,000  (coffee  £407,000  and 
minerals  £208,000),  and  the  imports  to  £2,159,000. 

The  present  town  of  Villa  Rici  dc  Vera  Cruz  ("  Rich  City  of  tho 
True  Cross"),  which  lies  several  miles  south  of  the  original  town 
fonniled  by  Cortes  in  1520,  was  built  by  tlio  viceroy  .Monterey  at 
the  end  of  the  16th  century,  and  received  the  title  and  privileges 
of  a  city  from  Philip  III.  in  1615. 

The  state  of  Vera  Cruz  has  a  seaboard  of  450  miles  on  the  Gulf 
of  Mexico,  with  a  mean  breadth  of  55  miles.  Its  area  is  24,  "(lO 
square  miles,  and  its  total  population  was  CjO.OOO  in  1SS7,  nearly 
all  native  Mexicans. 

VER.\TRUM.  The  Greek  physicians  were  acquainted 
with  a  poisonous  herb  which  they  called  white  hellebore, 
and  which  has  been  supposed  to  represent , the  existing 
Yfmlrum.  Be  this  as  it  may,  in  modem  times  the  namo 
has  been  applied  to  a  genus  of  herbaceous  plants  closely  al- 
lied in  their  structure  to  Cohhicum,  but  differing  greatly 
in  general  appearance.  Veralrum  is  a  tall-growing  herb, 
having  a  fibrous  root-stock,  an  erect  stem,  with  numerous 
broad,  plicated  leaves,  placed  alternately,  and  terminal 
much-branched  clusters  of  grecni.sh  or  purplish  polygam- 
ous flowers.  Each  perfect  flower  consists  of  six  regular 
8Cgment.s,  03  many  stamens,  whoso  anthers  open  outwardly, 
and  a  three-celled  superior  ovary ;  this  last  ripens  into  a 
three-celled,  many-.seeded  capsule.  Tlie  genus  is  included 
in  the  order  iftlantlutcex,  otherwise  called  C okhicarese,  and 
comprises  a  small  number  of  spccie-s,  natives  of  the  tem- 
perate regions  of  the  northern  hemisphere,  generally 
growing  in  pastures  or  woods.  Some,  and  presumably 
all,  contain  a  violently  poisonous  alkaloid  called  veratrin  ; 

'  "The  character  and  extent  of  yellow  fever  at  Vera  Cruz  has  been 
very  much  eiaf^iated  by  interested  parlies — by  those  established  in 
the  port,  who  do  not  wijh  competition  on  the  part  of  intending  settlers, 
ind  by  those  interested  io  the  trade  from  Vera  Cruz  to  El  Paso  in 
the  north  of  the  republic"  (H.  Baker,  Com.  Rep.,  1486,  p.  2). 


but,  given  in  small  doses  and  under  careful  su[x;rvision, 
some  of  the  preparations  yielded  by  Veratnim  are  valu- 
able medicinal  agents,  their  elTect  being  to  lower  the  pulse 
and  tho  heat  of  tho  body.  Sabadilla  seeds  also  furnish  a 
drug  once  in  more  frequent  use  than  at  present.  V.  album 
and  v.  riride  are  commonly  grown  in  gardens  as  orna- 
mental perennials,  but  their  poisonous  qualities  should  be 
kei>t  in  mind,  jiarticularly  as  they  bear  a  considerable  re- 
semblance in  foliage  to  the  harmless  (lentiana  lutea. 

VERBEX.\.  The  vervain  genus  gives  its  name  to  tlio 
natural  order  ( Vcrbenacea)  of  which  it  is  a  member.  The 
species  are  herbaceous  or  somewhat  shrubby,  erect  or 
|)rocumbent,  with  opposite  or  whorled  leaves,  generally 
deeply  cut.  The  sessile  flowers  originate  in  the  axils  of 
bracts,  and  are  aggregated  into  close  spikes.  Each  flower 
has  a  tubular,  ribbed  caly.x,  a  more  or  less  irregular  tubular 
two-lipped  corolla,  with  two  or  four  (didynamous)  stamens 
springing  front  the  centre  of  tho  corolla  tube.  Tho  anthers 
are  two-celled,  with  or  without  a  gland-like  appendage  at 
tho  apex.  Tho  ovary  is  entire  or  four-lobed,  and  always 
four-celled,  with  a  single  ovule  in  each  cell ;  tho  two  .styles 
are  free  at  tho  apex  only,  being  elsewhere  undivided.  , 
Tho  fruit  consists  of  four  hard  nuts  within  the  persistent 
calyx.  There  are  about  eighty  species  known,  mostly 
natives  of  tropical  and  subtropical  America.  V.  ojicinalis, 
according  to  Bentham,  is  also  widely  dispersed  in  the 
temperate  and  warmer  regions  of  the  eastern  hemisphere. 
V.  lonariensU  occurs  in  Africa  and  in  Asia,  while  V.  snpina 
is  indigenous  only  in  the  Mediterranean  and  Canarian 
regions.  TJ:e  vervein  or  verviin,  V.  officinalis,  a  common 
wild  plant  on  limestone  soils  in  England,  was  the  oliject 
of  much  superstitious  veneration  on  the  part  of  our  pag^n 
ancestors,  who  attributed  marvellous  properties  to  it,  pro- 
vided it  were  gathered  in  a  particular  manner  and  witli 
much  complex  ceremoniaL  The  plant  is  now  but  lightly 
esteemed,  and  its  medicinal  virtues,  if  it  have  any,  are 
entirely  ignored.  Tho  garden  verbenas,  once  so  i)oi>ular 
for  "bedding  out,"  are  derivatives  from  various  South- 
Americaii  species,  such  as  V.  leucrioides,  a  native  of 
southern  Brazil,  and  V.  chamadri/olia  from  Uruguay. 
The  range  of  colours  extends  from  pure  white  to  rose- 
coloured,  carmine,  violet,  and  puri)le.  Striped  forms  also 
are  cultivated ;  but  of  late  years  the  cultivation  of  these 
beautiful  flowers  has  been  partially  abandoned,  owing  to 
the  prevalence  of  some  ill-understood  disease,  probably  of 
fungous  origin,  which  has  debilitated  the  plants.  The 
lemon-scented  verbena  of  gardens,  so  much  valued  for  the 
fragrance  of  its  leaves,  was  once  referred  to  this  genus 
under  the  name  V.  triphylla,  subsequently  called  Aloysia, 
but  now  referred  by  Bentham  to  the  genus  Lippia  ;  it 
differs  from  Verbena  amongst  other  matters  in  having 
two,  not  four,  nuts  to  tho  fruit. 

VERCELLI,  a  town  of  Italj-,  in  tho  province  of  Novara, 
lies  14  miles  to  the  south-west  of  that  town,  on  the  river 
Sesia  (here  crossed  by  a  bridge),  at  its  junction  with  the 
Cantcrana.  The  walls  by  which  Vercclli  was  formerly 
surrounded  have  been  demolished,  and  their  place  is  non- 
occupied  by  boulevards,  from  which  a  fine  view  of  the  Alps 
(especially  the  Monte  Rosa  grouji)  is  obtained.  The  streets 
are  for  the  most  part  tortuous  and  narrow  ;  there  is  a  large 
market-place  (Piazza  Cavour)  with  a  statue  of  Cavour 
(18G1).  The  cathedral  is  a  large  building  dating  from 
tho  IGth  century;  its  library  contains  a  number  of  rare 
ancient  MSS.,  especially  the  Cwlex  Vercellensis,  one  of  the 
most  important  MSS.  of  tho  old  Latin  version  of  the 
Gospels,  written  in  the  4th  century  by  Eusebius,  bishop 
of  Vercelli.  The  churches  of  St  Andrew  (a  Romano- 
Gothic  building  dating  from  1219-24),  St  Paul,  St 
Catherine,  and  St  Christopher  possess  valuable  examples 
of  tho  work  of  Gaudenzio  Ferrari,  one  of  the  principal 
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ornameiits  of  the  Vcrcelli  school  of  painting,  which  flour-  I 
ished  in  the  15th  and  ICtb  centuries,  and  to  which  belonged  I 
also  Giovenoni,  Defendente  Ferrari,  Lanini,  and,  one 
may  almost  add,  Bazzi,  who  was  a  native  of  the  town.  Of 
the  two  hospitals  of  Vercelli  one  has  a  museum  and  bota- 
nical gardens ;  the  town  also  has  a  lyceum,  a  gj'mn'asium, 
a  technical  school,  and  a  seminary.  The  leading  industry 
is  silk-spinning;  and  there  is  an  active  trade  in  the  products 
of  the  surrounding  district  (silk,  hemp,  flax,  and  rice). 
The  population  in  1881  was  20,165  (commune,  21,169). 

VcrcfUet  was  originally  the  chief  city  of  the  Libici,  and  afterwards 
became  a  Roman  mnniciplum.  In  the  neighbourhood  (near  Rotto 
on  the  Sesia)  are  the  Raudii  Campi  where  Hannibal  won  his  first 
victory  on  Italian  soil  (218  B.C.),  and  where  in  101  E.C.  Marius  and 
Catulus  routed  the  Cimbri.  From  about  1228  till  1372  Vercelli 
was  the  seat  of  a  nnii-crsity  (see  U.s'IVersities). 

YERD  ISLANDS,  Cape.    See  Cape  Verd  Islands. 

^'ERDUN,  a  town  of  France,  chef-liiu  of  an  arrondisse- 
ment  in  the  department  of  Meuse,  an  episcopal  see,  and 
a  first-class  fortress,  is  situated  on  the  Meuse,  174  miles 
east-north-east  of  Paris  by  the  railway  to  Metz,  at  the 
junction  of  the  line  from  Lirouville  to  Sedan  by  the 
Meuse.  The  enceinte  is  pierced  by  four  gates ;  that  to 
the  north-east  consists  of  two  crenellated  towers,  and  is 
an  interesting  specimen  of  the  military  architecture  of  the 
15th  century.  On  the  left  bank  of  the  river  is  the 
citadel,  on  the  site  of  the  old  abbey  of  St  Vannes  (10th 
century),  the  remaining  buildings  of  which  are  used  as 
barracks.  On  all  sides  the  approaches  to  the  place  are 
guarded  by  an  important  line  of  defensive  works,  including 
five  redoubts  and  six  forts.  From  afar  can  be  seen  the 
square  towers  of  the  cathedral,  the  exterior  of  which  still 
recalls  the  original  building  of  the  11th  century.  It  was 
bunit  in  1047,  and  reconsecrated  in  1147  by  Pope 
Eugenius  III.  Some  interesting  buttresses  of  the  12th 
century  and  a  crj-pt  of  the  11th  are  worthy  of  notice. 
The  three  naves  of  the  interior  have  Gothic  vaults,  sepa- 
rated by  modern  arches.  The  town-hall  (17th  century) 
contains  a  library  (22,500  volumes)  and  a  museum  of  art, 
archa;ology,  and  natural  history.  One  of  the  public  squares 
has  a  statue  of  General  Chevert,  a  native  of  Verdun.  The 
town  is  famous  for  its  confectionery,  sugar-plums,  and 
liqueurs.  In  1881  the  population  was  15,682  (commune 
16,053),  and  in  1886  17,282  (commune  17,755). 

Verdun  (V^erodiinum),  an  important  town  at  the  time  of  i.he 
Roman  con<]oest,  was  made  a  i>art  of  liclgica  Prima.  It  was  de- 
stroyed during  the  period  of  the  barbarian  in\-asions,  and  did  not 
recover  till  towards  the  end  of  the  6th  century.  Cloris  seized  the 
town  in  S02,  and  it  afterwards  belonged  to  the  kingdom  of  Austruia. 
Ill  843  the  famous  treaty  was  signed  here  by  the  sons  of  Louis  tlio 
I'ious  (see  Fra.nce,  toI.  ix.  p.  S34,  and  Oermasv,  vol.  x.  p.  480). 
In  the  10th  conturj*  Verdun  was  definitirelj  conquered  by  Germany 
and  put  under  the  temporal  authority  of  its  bishop*.  In  tho  11th 
cntufT  the  burghers  of  the  now  free  and  imi>crial  town  licgan  a 
stnigglo  with  llicir  bishops^  wMrh  ended  in  their  obtaining  cer- 
tain rights  in  the  12th  crntury.  In  15S3  Henry  II.  of  France 
look  poiaesaion  of  Verdun,  which  finally  became  French  by  tho 
treaty  of  Westphalia.  In  17}2,  after  some  hours  of  bombardment, 
the  ciii/rhs  opened  their  gat***  to  the  rniSAians, — a  weakness  which 
the  ReTr.Iutinnary  ffOTemmrnt  punished  by  the  execution  of  some 
young  girls  who  had  ofTrred  flowers  to  the  king  of  Prussia.  In 
1870  the  Pruaiiians,  unable  to  sci/e  the  town  by  a  txntp  tit  main, 
inreated  and  bomlnnled  it  three  dilTercnt  times,  till  it  capitulatol 
io  11,    '  'T  XoTemlxT. 

V I  >.      Soo  ViBOIL. 

VI...    .   ,,.,1    D,       PlFKRE       VlCTDRNIKW       (1753-179.1), 

French  orator  and  Rovolutionist,  was  l)orn  on  31«t  May 
1753  at  Limoj^rs.  He  was  tho  son  of  a  merchant  of  that 
town,  who  lost  the  greater  part  of  his  means  by  specula- 
tion. Tho  boy  was  early  sent  to  tho  college  of  the  Jesuits 
■t  Limoges,  and  soon  achieved  distinction.  Turgot  was 
then  intcndant  of  Limoiuin.  In  his  presence  young 
Vergniaud  on  ono  occasion  recited  somo  verses  of  his  own 
com|>o*ition.  Turgot  was  struck  with  tho  talent  they 
displayed,   and    by  virtue   of   his   patronage   Vergniaud, 


having  gone  to  Paris,  was  admitted  to  the  Coflege  of 
Plessis.  It  is  impossible  to  read  the  speeches  of  Vergniaud 
without  being  convinced  of  the  solidity  ol  his  education, 
and  in  particular  of  the  wide  range  of  his  knowledge  of 
the  classics,  and  of  his  acquaintance — familiar  and  sym- 
pathetic— with  ancient  philosophy  and  history. 

Duputy,  president  of  the  parlement  of  Bordeaux,  with 
whom  Vergniaud  became  acquainted,  conceived  the  greatest 
admiration  and  affection  for  him  and  ajipointed  him  his 
secretary.  Vergniaud  was  thereafter  called  to  the  bar 
(1782).  The  influence  of  Duputy  gained  for  him  the 
beginnings  of  a  practice ;  but  Vergniaud,  though  capable 
of  extraordinary  eflforts,  too  often  relapsed  into  reverie, 
and  was  indisposed  for  study  and  sustained  exertion,  even 
in  a  cause  which  he  approved.  This  weakness  appears 
equally  in  his  politicaf  and  in  his  professional  life :  he 
would  refuse  practice  if  his  purse  were  moderately  well 
filled ;  he  would  sit  for  weeks  in  the  as,sembly  in  listless- 
ness  and  silence,  while  the  policy  he  had  shaped  was  being 
gradually  undermined,  and  then  rise,  Irilliant  as  ever,  but 
too  late  to  avert  the  calamities  which  he  foresaw.  In 
1789  Vergniaud  was  elected  a  member  of  the  general 
council  of  the  department  of  the  Gironde.  Being  deeply 
stirred  by  the  best  ideas  of  the  Revolutionary  epoch,  he 
found  a  more  congenial  sphere  for  the  display  of  his  great 
powers  in  his  new  position.  About  this  period  he  was 
charged  with  the  defence  of  a  member  of  the  national 
guard  of  Drives,  which  was  accused  of  provoking  disorders 
in  the  department  of  La  Corri;ze.  Abandoning  all  reserve, 
Vergniaud  delivered  one  of  the  great  orations  of  his  life, 
depicting  the  misfortunes  of  the  peasantry  in  language  of 
such  combined  dignity,  pathos,  and  power  that  his  fame 
as  an  orator  spread  far  and  wide. 

By  the  self-denying  ordinance  of  the  constituent  assembly 
France  was  deprived  of  the  whole  talent  and  experience  of 
its  members  in  that  new  body — the  legislative  assembly — 
for  which  they  were  declared  ineligible  ;  and  the  election 
of  new  men  was  proceeded  with.  Vergniaud  was  chosen  a 
representative  of  the  Gironde  in  August  1791,  and  he  forth- 
with proceeded  to  Paris.  The  legislative  assembly  met  on 
Ist  October.  For  a  time,  according  to  his  habit,  he  re- 
frained from  speaking  ,  but  on  25th  October  he  ascended 
the  tribune,  and  he  had  not  spoken  long  before  the  whole 
assembly  felt  that  a  new  power  had  arisen  which  might 
control  even  the  destinies  of  France.  This  judgment  was 
re-echoed  outside,  and  ho  was  almost  immediately  elected 
president  of  tho  assembly  for  the  usual  brief  term.  Be- 
tween the  outbreak  of  tho  Revolution  and  his  election  to 
the  legi.ilativo  assembly  the  [wlitical  views  of  Vergniaud 
had  undergone  a  decided  change.  At  first  ho  had  lauded 
a  constitutional  monarchy ;  but  the  flight  of  Louis  filled 
him  with  distrust  of  the  sovereign,  and  his  views  in  favour 
of  a  republic  were  ra|>kily  developed.  Tho  sentiments  and 
|>a.ssions  which  his  eloquence  aroused  were,  however,  watch- 
fully utilized  by  a  more  cxtrcmo  |i«rty  It  happened 
thus  even  with  his  first  assembly  speech,  on  tho  hnigrtt. 
}Iis  proposal  was  mainly  that  a  treble  annual  contribution 
should  bo  levied  on  their  projierty  ;  but  tho  assembly  con- 
fiscated their  goods  and  decreed  their  dcoths.  One  great 
blot  on  his  reputation  is  that  step  by  step  ho  was  led  on 
to  palliate  violence  and  crime,  to  tho  cxcc«scs  ol  which 
his  eyes  were  only  opened  by  tho  mas.sacrcs  of  Sc|itembcr, 
and  which  ultimately  overwhelmed  tho  party  of  Girondists 
which  ho  led.  The  disgrace  to  his  name  is  indelible  that 
on  19th  March  1792,  when  the  i>eri)etr«tor8  of  tho  ma»- 
snrro  of  Avignon  had  been  introduced  to  the  a.«cmbly  by 
C<illot  d'IIcrl>ois,  Vergniaud  »i>oko  indulgently  of  their 
crimes  and  lent  tho  authority  of  his  voice  to  their  amnesty. 
In  language,  sometimes  turgid,  but  nearly  always  of  pure 
and  {towcrful  eloquence,  ha  worked  at  toe  theme  u(  tho 
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,'-.i  ■-'<,  .15  it  JovelopoU  into  that  of  tlio  counter-revolution; 
i\T..l  ;:i  his  occasional  a|<j>caranccs  in  the  tribune,  as  well 
:\<  in  the  project  of  an  ailJress  to  the  French  people  which 
he  presente*!  to  the  assembly  on  27th  December  1791,  he 
ahook  the  heart  of  France,  and,  especially  by  his  call  to 
arms  on  l!?th  January,  shaped  the  policy  which  culmi- 
nated in  the  declaration  of  war  against  the  king  of  Bohemia 
and  Hungary  on  20th  April.  This  policy  in  foreign  aflairs, 
which  he  pursued  through  the  winter  and  spring  of 
1791-92,  he  combined  with  another, — that  oi  fanning  the 
«uspicions  of  the  people  against  the  monarchy,  which  ho 
idcntitie<l  with  the  counter-revolution,  and  of  forcing  on 
a  change  of  ministry.  On  10th  March  Vergniaud  delivered 
a  j>owerful  oration  in  which  he  denounced  the  intrigues  of 
the  court  and  uttered  his  famous  apostrophe  to  the 
Tuiler'es :  "  In  ancient  times  fear  and  terror  have  often 
issued  from  that  famous  palace,  let  them  reenter  it  to-day 
in  the  name  of  the  law!"  The  speech  overthrew  De 
Lcssart,  whose  accusation  was  decreed  ;  and  Roland,  the 
nominee  of  the  Girondists,  entered  the  ministrj'.  By  the 
month  of  June  the  opposition  of  Vergniaud  (whoso  voice 
still  commanded  the  countr)-)  to  the  king  rose  to  fever 
heat.  On  29th  May  Vergniaud  went  so  far  as  to  support 
the  disbanding  of  the  king's  guard.  But  ko  appears  to 
have  been  unaware  of  the  e.xtent  of  the  feelings  of  animo- 
sity which  he  had  done  much  to  arouse  in  the  people, 
probably  because  he  was  wholly  unconnected  with  the 
practices  of  the  party  of  the  Mountain  as  the  instigators 
of  actual  violence.  This  party  used  Vergniaud,  whose 
lofty  and  serene  ideas  they  applauded  and  travestied  in 
action.  Then  came  the  riot  of  tke  20th  of  June  and  the 
invasion  of  the  Tuilcries.  He  rushed  among  tlie  crowd, 
but  was  powerless  to  quell  the  tumult.  Continuing  for 
yet  a  little  longer  his  course  of  feverous,  almost  frenzied, 
opposition  to  the  throne,  on  3rd  July  he  electrified  France 
by  his  bold  denunciation  of  the  king,  not  only  as  a  hypo- 
crite and  a  despot,  but  as  a  base  traitor  to  the  constitution. 
His  speeches  breathe  the  very  spirit  of  the  storm,  and  they 
were  perhaps  the  greatest  single  factor  in  the  development 
of  the  events  of  the  time.  On  the  10th  of  August  the 
Tuileries  was  stormed,  and  the  royal  family  took  refuge 
in  the  assembly.  Vergniaud  presided.  To  the  request  of 
'  the  king  for  protection  he  replied  in  dignified  and  respectful 
language.  An  extraordinary  commission  was  appointed  : 
Vergniaud  wrote  and  read  its  recommendations  that  a 
national  convention  be  formed,  the  king  be  provisionally 
suspended  from  office,  a  governor  appointed  for  kis  son, 
and  the  royal  family  be  consigned  to  the  Luxembourg. 
Hardly  had  the  great  orator  attained  the  object  of  his 
aim,  the  overthrow  of  Louis  as  a  sovereign,  when  he 
became  conscious  of  the  awful  forces  by  which  he  was 
surioanded,  and  his  eyes  we-e  opened  to  the  infamy  of 
their  regime. 

The  terrible  revelation  silenced  him  for  a  time.  But 
the  massacres  of  September  again  unchained  his  eloquence. 
He  denounced  the  mas-sacres — their  inception,  their  horror, 
and  the  future  to  which  they  pointed — in  language  so  vivid 
And  powerful  that  it  raised  for  a  time  the  spirits  of  the 
Girondists,  while  on  the  other  hand  it  aroused  the  fatal 
opposition  of  Robespierre  and  of  his  followers  within  and 
without  the  convention. 

The  questions  whether  Louis  XVI.  was  to  be  judged,  and 
if  80  by  whom,  were  the  subject  of  protracted  debate  in 
the  convention.  They  were  of  absorbing  interest  to  Paris, 
io  France,  and  to  Europe ;  and  upon  them  the  Girondist 
leader  at  lost,  on  31st  December  1722,  broke  silence, 
delivering  one  of  his  greatest  orations,  probably  one  of  the 
greatest  combinations  of  sound  reasoning,  sagacity,  and 
eloquence  which  has  ever  been  displayed  in  the  annals  of 
Vrei^-h  politics.     He  pronounced  in  favour  of  an  appeal  to 


the  people.  He  pictured  the  consequences  of  that  temper  of 
vengeance  which  animated  the  Parisian  mob,  and  was  fatally 
controlling  the  policy  of  the  convention,  and  the  prostra- 
tion which  would  ensue  to  Franco  after  oven  a  successful 
struggle  with  a  European  coalition,  which  would  sjiring 
up  after  the  murder  of  tho  king.  The  great  ett'ort  failed  ; 
and  four  days  afterwards  sonvething  happened  wliicli  still 
further  endangered  Vergniaud  and  his  whole  party. 
This  was  the  discovery  of  a  note  signed  by  him  along  with 
Gaudet  and  Gensonn6  and  presented  to  tho  king  two  or 
three  weeks  before  tho  10th  of  August.  It  contained 
nothing  but  sound  and  ])atriotic  suggestions ;  but  it  was 
greedily  seized  upon  by  the  enemies  of  the  Gironde  as 
evidence  of  treason.  On  IGth  January  1793  the  vote  began 
to  be  taken  in  the  convention  upon  tho  punishment  of  tho 
king.  Vergniaud  voted  early,  and  voted  for  death.  The 
action  of  tho  great  Girondist  was  and  will  always  remain 
inscrutable  ;  but  it  was  followed  by  a  similar  verdict  from 
nearly  tho  whole  party  which  ho  led.  On  the  17th  Ver- 
gniaud presided  at  the  convention  and  it  fell  to  him, 
labouring  under  tho  most  painful  excitement,  to  announce 
the  fatal  result  of  the  voting.  Then  for  many  weeks  he 
sank,  e.xhausted,  into  silence. 

When  the  institution  of  a  revolutionary  tribunal  was 
proposed  by  the  Eobespierrists,  Vergniaud  vehemently ' 
opposed  the  project,  denouncing  tho  tribunal  -as  a  mare 
awful  inquisition  than  that  of  Venice,  and  avowing  that 
his  party  would  all  die  rather  than  consent  to  it.  Their 
death  by  stratagem  had  already  been  planned,  and  on  10th 
>rarch  they  had  to  go  into  hiding.  On  the  13th  Vergniaud 
boldly  exposed  tho  conspiracy  in  tho  convention,  taking 
occasion  to  discuss  the  profanation  by  tho  extremists,  of 
the  name  of  liberty,  and  distinguishing  between  a  true  and 
spurious  equality,  employing  with  reference  to  the  latter 
his  famous  simile  of  the  bed  of  Procrustes.  The  antagonism 
caused  by  such  an  attitude  had  reached  a  significant  point 
when  on  10th  April  Robespierre  himself  laid  his  accu.sa- 
tion  before  the  convention.  He  fastened  esiiecially  upon 
Vergniaud's  letter  to  the  king  and  his  support  of  the 
ap[x;al  to  the  people  as  a  proof  that  he  was  a  moderate  in 
its  then  despised  sense.  Vergniaud  made  a  brilliant 
extemporaneous  reply,  and  the  attack  for  the  moment 
failed.  But  now,  night  after  night,  Vergniaud  and  his 
colleagues  found  themselves  obliged  to  change  their  abode, 
to  avoid  assassination,  a  price^being  even  put  upon  their 
heads.  Still  with  unfaltering  courage  they  continued 
their  resistance  to  the  dominant  faction,  till  on  tho  2d  of 
June  1793  things  came  to  a  head.  The  convention  was 
surrounded  with  an  armed  mob,  who  clamoured  for  the 
"twenty- two."  In  the  midst  of  this  it  was  forced  to 
continue  its  deliberations.  Tho  decree  of  accusation  was 
voted,  and  the  Girondists  were  pro.scribed. 

Vergniaud  was  offered  a  safe  retreat.  He  accepted  it 
only  for  a  day,  and  then  returned  to  his  own  dwelling. 
lie  was  kept  under  surveillance  there  for  nearly  a  month, 
and  in  the  early  days  of  July  was  imprisoned  in  La  Force. 
He  carried  poison  with  him,  but  never  used  it.  His  tender 
affection  for  his  relatives  abundantly  appears  from  his 
correspondence,  along  with  his  profound  attachment  to 
the  great  ideas  of  tho  Revolution,  and  his  noble  love  of 
country.  On  one  of  the  walls  of  the  Carmelite  convent, 
to  which  for  a  short  time  the  prisoners  w'ere  removed, 
Vergniaud  wrote  in  letters  of  blood — "  Potius  mori  quam 
foedari.''  Early  in  October  the  convention  brought  forward 
its  indictment  of  the  twenty-two  Girondists.  They  were 
sent  for  trial  to  the  Revolutionary  tribunal,  before  which 
they  appeared  on  the  27th  of  October.  The  procedure  was 
a  travesty  of  justice.  Conscious  of  innocence,  but  certain 
of  death.  Vergniaud  preserved  silence,  and  his  example 
was  largely  followed  by  his  comi,anicn3.     Ry  the  end  of 
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the  fourth  day  of  trial  it  became  evident  that  the  demean- 
our of  the  prisoners  was  touching  the  hearts  of  the  people 
and  making  them  relent.  Then  suddenly  came  the  order 
from  the  alarmed  committee  of  safety  to  bring  the  pro- 
ceedings to  an  end.  Gensonne  demanded  to  be  heard  in 
defence  of  the  prisoners.  This  was  refused  ;  a  verdict  of 
guilty  followed,  and  a  sentence  of  death.  Valaz^  stabbed 
himself  to  the  heart  and  fell  dead  among  his  comrades. 
They  were  conducted  to  the  conciergerie,  which  they 
entered  singing  the  Marseillaise.  Early  on  the  following 
morning,  31st  October  1793,  they  were  conveyed  to  the 
scaffold,  a^in  singing  on  the  way  the  national  chant,  and 
keeping  up  the  strain  till  one  by  one  they  were  guillotined. 
Vergniaud  was  executed  last.  (t.  s.) 

VERKHXE-URALSK,  a  district-town  of  Orenburg, 
Russia,  at  the  eastern  base  of  the  Ural  Mountains  and  on 
the  upper  Ural  river,  380  miles  north-east  of  Orenburg, 
is  rapidly  becoming  an  important  centre  of  trade  with  the 
Bashkirs  and  Kirghiz  in  honey,  wax,  wool,  hides,  horses, 
and  sheep.  The  population  (10,354  in  1882)  has  doubled 
within  the  last  twenty-five  years. 

VERMIGLI,  PiETEO  Maetikb  (1500-1562),  commonly 
inown  as  Petbr  Maetyb,  a  Reforming  theologian  of  the 
16th  century,  came  of  a  good  Tuscan  family,  and  was  bom 
it  Florence  on  8th  September  1500.  In  1516  he  entered 
the  house  of  the  Augustinian  canons  regular  at  Fiesole, 
and  from  1519  onwards  studied  at  Padua,  where  he  heard 
lectures  on  the  Aristotelian  philosophy  and  taught  himself 
some  Greek.  In  his  twenty-sixth  year  ho  was  sent  out  as 
a  preacher,  in  which  capacity  he  visited  various  Italian 
cities, — among  them  Bologna,  where  a  Jewish  physician 
gave  him  lessons  in  Hebrew.  While  prior  of  St  Peter  ad 
Aran,  in  Naples  he  was  introduced  to  Juan  de  Valdes's 
circle,  and  also  became  intimate  with  Bernardino  Ochino. 
At  Lucca,  whither  he  had  gone  to  be  prior  of  San  Frediano, 
the  "  evangelical  "  tone  of  his  preaching  attracted  the  atten- 
tion of  the  Inquisition,  and  he  was  compelled  to  quit  Italy 
(15(2).  After  short  halts  at  Zurich  and  Basel  he  settled 
in  Strosburg  as  professor  of  Old  Testament  exegesis,  and 
in  1547  he  removed  to  England,  mainly  at  Cranmer's  in- 
stance. During  the  next  six  years  he  taught  exegesis  as 
a  professor  in  Oxford,  conducted  public  disputations,  took 
part  in  the  adjustment  of  the  Book  of  Common  Prayer, 
and  was  generally  active  in  the  theological  discUMlons  of 
the  time.  The  accession  of  Queen  Mary  in  1933  obliged 
him  to  leave  England,  and  he  resumed  bis  former  duties  at 
Strosburg.  From  1555  till  bis  death  in  the  autumn  of 
1^62  ho  taught  in  Zurich.  He  took  a  prominent  part  iji 
the  abortive  conference  of  Poissy  in  1561. 

nuOxfordlocturcion  latCorinthiani  voro  publUhoJtt  Znrich  In 
15S1  «n>l  thoM  on  the  Romana  in  \biS.  In  1559  appoarod  hia  Dt- 
ftntio  doelrinm  veltris  •<  apo$U>licm  d4  S.  Ewharittia  tacramtnto,  and 
also  hia  Dt/emio  ad  R.  SmyOtmi  duct  UMtot  d4  calibalu  nctrda- 
turn  It  volit  monattieit.  Tba  Diatogut  d4  utra/jut  C/irUli  natura 
datta  fiom  1S61  ;  and  after  hia  daatb  a  numborof  hia  commontarioa 
on  )>ool(a  of  th«  Old  Tcatamcut  wera  publiahed  hj  hia  frionda.  In 
1575  K<ib«rt  MaM<^>n,  a  Frnnch  proachcr  in  London,  pnbliihrd  a  folio 
Tolumo  of  loci  commune*  from  Martyr'a  writing*,  <ligr«tod  according 
to  tha  inathod  of  Colrin'a  thaological  ayatom.  Tnia  ia  a  work  of 
great  Talua  to  atadonta  of  th«  Reformation  thsology.  A  numbrr 
of  intoroating  lattara  bj  llartyr  to  prominant  th<>olng(.ina  aro  alao 
•xtant 

Rm  HchloMn-a  U>n  ria  TV  tkn  «.  <Ua  f>.  V.  r>r«i<«(l  (n«ldalWr-.  lt£T)  an.I 
C.  ttchmul'a  t«&v«  dir  t'ayr  «.  aear6*4tr  dn  r^/brturUn  XlrcA«,  \U.  alL  (tlUr- 

VEUMILION  in  a  brilliant  scarlet  pigment  eompo^d 
of  the  sulphide  of  mercury,  HgS.  To  a  small  extent  it 
i«  obtiined  direct  from  pure  and  bright-coloured  portions 
of  the  native  ore  Cimnabar  (7.r.);  but  it  iji  chiefly  an 
artificial  preparation.  The  proccaa  of  manufacture,  as 
conducted  princi[iolly  in  HolUnH,  conaiata  in  mnking  nn 
intimate  mixture  of  mercury  with  alxiut  on<>-«ixth  of  il,i 
weight  of    aulohur.  ami   thrao    under  the  influp:icc  of    a 


gentle  heat  combine  to  form  the  black  sulphide  of  meicury 
called  aethiop's  mineral.  In  sa  ccessive  portions  pieces  of 
this  compound  are  thrown  into  ta  U  s^'t/ta  pots  the  lower 
parts  of  which  are  kept  at  a  red  heat,  and  the  mass  sublimes, 
depositing  a  coating  of  artificial  cinnabar  on  the  iron  covers 
and  over  the  upper  part  of  the  pots  themselves.  At  the 
end  of  the  subliming  process,  the  pots  are  broken,  the  de- 
posit of  cinnabar  is  scraped  off,  ground  in  a  mill,  levigated, 
and  when  dry  it  is  ready  for  use  as  vermilion.  The  pig- 
ment is  also  prepared  by  the  wet  method  (see  Mercxjey, 
vol.  svi.  p.  34),  and  it  is  said  that  Chinese  vermilion  owes 
its  superiority  to  being  made  in  this  way.  In  addition  to 
its  brilliance,  vermilion  is  a  pigment  of  great  intensity  and 
durability,  remaining  unaffected  by  acid  fumes.  Being 
costly,  it  is  much  subject  to  adulteration ;  but  the  fraudu- 
lent additions  may  easily  be  detected  by  v.olatilization, 
which  in  the  case  of  pure  vermilion  leaves  no  residue. 
For  antimony  vermilion,  see  Pigments,  vol.  xix.  p.  87. 

VERMONT,  one  of  the  New  England  States  of  thePUUV. 
American  Union,  lies  between  42°  44'  and  45'  C  43"  N. 
hit.  and  71'  38'  and  7S°  25'  W.  long.  It  is  bounded  on 
the  N.  by  the  Canadian  province  of  Quebec,  on  the  E.  by 
New  Hampshire,  from  which  it  is  separated  by  the  Con- 
necticut river,  on  the  S.  by  Massachusetts,  and  on  the  W. 
by  New  York,  from  which  it  ia  separated  for  more  than 
100  miles  by  Lake  Champlain.  The  Canadian  boundary 
is  90  miles  long  ;  but  from  this  the  width  of  Vermont  con- 
tinually grows  less  towards  the  southern  border,  where  it 
is  41  miles.  The  length  is  158  miles.  The  boundary  be- 
tween Vermont  and  New  York  passes  through  the  western 
side  of  Lake  Champlain,  so  that  three-fourths  of  the  lake 
and  most  of  its  islands  belong  to  the  former.  The  area  of 
the  State  is  10,212  squarn  miles. 

Tlie  surfAco  is  greatly  diversified,  so  that  the  scenery  is  Phyalett 
everywhere  attractive  andoft«n  grand.  The  Green  Moun-  '"ton* 
tains,  following  a  south-westerly  trend,  divide  the  State 
into  nearly  equal  portions.  Near  Canada  there  are  two 
ranges,  the  western  being  the  larger ;  but  near  the  forty- 
fourth  parallel  they  unite  and  continue  through  western 
New  England  as  a  single  range.  The  highest  mountain  is 
Mansfield  (4430  feet),  and  there  are  five  others  over  4000 
feet  and  twelve  over  3500  feet.  Except  upon  the  loftiest 
summits,  the  whole  range  is  densely  covered  with  forests 
of  spruce  (Abift  niffra),  mingled  with  which  are  other  ever- 
green and  deciduous  trees,*  Many  of  the  streams  flowing 
west  unite  to  form  five  rivers  which  enter  Lake  Champloin. 
Eleven  smaller  rivers  flow  into  the  Connecticut,  which 
drains  about  one-third  of  the  area  of  Vermont.  Threo 
streams  run  north  and  enter  Lake  Meni]>hrcmagog,  about 
one-fifth  of  which  is  within  the  State,  and  two  flow  south 
to  join  the  Hudson  river.  Most  of  the  larger  streams  pass 
through  wide,  fcrtilo  valleys.  Small  lakes  and  ponds  are 
abundant. 

Tlie  rocks  of  Vermont  aro  largely  metamorphic.  TIicirO«^>a. 
ogo  has  long  brcn  disputed  among  geologists  ;  it  ap]>ears 
now,  however,  to  bo  clearly  established  that  mo»t  of  th«m 
ore  Policoroic,  although  there  ore  o  few  small  areas  which 
limy  prove  to  bo  Archajan.  Along  Lake  Clianiplain  there 
are  many  outcrops  of  unaltered  fossilifcrous  i>lratft,  which, 
from  the  Lower  Cambrion  through  the  Hudson  River  or 
Cincinnati  formotions,  lie  in  a  regular  conformable  acrieo, 
ond  u|>on  thoae  rest  Quaternary  dejiosits.  The  strata  havo 
a  northerly  strike  and  a  dip  5'-90'  K.  Tliey  form  frc-iucnt 
headlands  and  din's  u|)on  the  shons  of  Lake  Clinmiilein, 
whore  they  can  bo  moat  cosily  st-idiod.  The  Camtirian 
beds,  nowhere  more  than  a  few  miles  broad,  extend  froiu 
Canada  aouthwanls  for  nl)out  90  miles,  having  %  total  Uiick- 
ncvi  of  prol«l.ly  not  less  than  10.  XX)  feet.  "VTiey  consia* 
of  limestor.o,  sandstone,  shnlo,  sl.-\tc,  quttrtiito,  and  .xnglo- 
Otcuc*  the  old  Krauch  Daiiio  Vrrd  MchI.  • 


V  E  R  in  O  IS  T 


167 


oirnio.  The  limestone  is  often  arenaceous  and  dolomitic, 
sometimes  ma^Ticsian.  There  are  great  masses  of  reddish, 
silieious  limestone,  the  Kcd  Sandrock  of  geologists,  whicli, 
often  destittite  of  fossils,  contains  here  and  there  species 
of  t^Vfho/Htnit.  Olrnflliis,  Oii/iisina,  OMus,  Saltrrflln,  A'c. 
Included  in  these  beds  are  thick  layers  of  a  l>eautifully 
mottled  red  and  white  dolomite,  the  "  Winooski  marble," 
long  used  for  architectural  purposes.  Similar  fossils  occur 
in  the  "Georgia  shales"  and  elsewhere.  Above  the  Cambrian 
«rc  small  [mtches  of  Calciferous  and  Quebec,  then  larger 
areas  of  Chazy,  Trenton,  Utica,  ajid  Hudson  River.  In 
the  Chazy  and  Trenton  there  are  extensive  quarries  upon 
Isle  la  Mottc,  and  these  formations  arc  finely  exhibited 
in  many  localities  near  the  lake.  The  rocks  nro  mostly 
limestones  and  shales  of  a  black  or  dark  grey  colour,  and 
frequently  affonl  Silurian  fossils  in  great  abundance. 
AVithiu  a  few  miles  of  Lake  Champlain  the  sedimentary 
rocks  arc  replaced  by  schists,  quartzitcs,  and  other  meta- 
morphic  rocks,  which  continue  beyond  the  mountains  to 
Connecticut  river.  In  the  southern  part  of  A'ermont  there 
are  Lower  Helderberg  strata,  and  in  thb  northern,  about 
Lake  Mcm|)hremagog,  Upper  Helderberg.  These  occupy 
but  limited  areas  and  are  unconformable  with  the  under- 
lying rocks.  Rev.  A.  AVing  determined  the  age  of  tho 
great  marble  beds  of  Rutland  county  to  be  mostly,  if  not 
wholly,  of  the  Chazy  epoch.  He  then  extended  his  ob.ser- 
\alions  to  the  rocks  of  the  Green  Mountain  mass ;  and  by 
means  of  the  results  thus  gained,  as  well  as  by  his  o«ti 
long-continued  independent  researches.  Prof.  J.  D.  Dina 
seems  to  have  substantially  settled  the  ago  of  the  rocks 
which  compose  the  mountauis  as  Lower  Silurian,  and  show  u 
that  the  uplift  ending  in  the  range  took  place  after  the  close 
of  the  Hudson  River  and  before  the  Helderberg  period.  In 
the  Champlain  valley  the  rocks  are  traversed  by  dykes  of 
trap  and  iK5rphyry,  which  in  some  instances  have  spread 
over  the  strata.  In  tho  L^tica  and  Hudson  River  shales 
there  is  most  beautiful  veining :  innumerable  seams  of 
white  calcite,  from  tho  finest  line  to  several  inches  in 
Aidth,  cross  and  recross  the  black  strata  in  every  direction. 
fn  a  narrow  strip  from  Canada  to  Bennington  there  are 
Tertiary  bed.s,  which  are  well  seen  at  Brandon.  In  this 
formation  there  are  great  masses  of  lignite,  containing 
fossil  fruits,  also  bog  iron,  manganese,  kaolin,  and  vari- 
ously  and  often  brightly  coloured  clays.  The  entire  sur- 
face of  Vermont  shows  the  effects  of  glaciation.  Some  of 
the  Silurian  ledges  arc  striated  and  polished  most  beauti- 
fully. Drift,  boulders,  sands,  clays  occur  everywhere ; 
every  stream  is  bordered  by  terraces ;  remains  of  mam- 
moth, mastodon,  beluga,  are  found  in  the  drift  deposits, 
as  well  as  ilt/a,  Saxkaia,  Mi/dlu^,  and  other  marine 
ilnllusca.  Sea-beaches  over  2000  feet  and  terraces  over 
1000  feet  above  the  present  sea-level  testify  to  movements 
of  the  surface.  From  the  early  Cambrian  to  the  late 
Quaternary  epoch  Lake  Champlain  was  an  arm  of  the  tea, 
and  for  a  portion  of  this  time  it  was  connected  with  the 
ocean  at  each  end,  so  that  a  current  flowed  from  what  is 
now  New  York  Bay  to  St  Lawrence  Gulf,  converting  New 
England  into  an  island. 
AlaomU.  Orci  of  copper,  silver.  leaJ,  gold,  manganese,  and  iron  occur ; 
but,  although  numerous  attempts  at  mining  have  been  made,  verv* 
few  have  continued  or  ever  been  {iiofitable.  A  large  amount  of  copper 
is  obtained  at  the  Ely  mines,  where  the  ore  is  chalco-pyrite  ;  and 
goM  has  been  found  in  paying  quantity  in  river  gravel,  and  also  in 
▼cins,  and  is  still  sought  in  one  or  two  places.  The  cjiief  mineral 
wealth  of  tho  State  is  in  its  quarries,  ho  other  State  in  the  Union 
produces  so  great  a  variety  or  quantity  of  marble.  The  annual  pro- 
duction is  nearly  2,000,000  cubic  feet,  and  is  increasing.  Kooling 
and  other  slate  is  obtained  in'  very  large  quantities  and  of  line 
quality.  Most  excellent  granite  is  quarried  in  increasing  aniount. 
and  there  are  large  beds  of  8oa{>-stone.  which  are  worked.  Besides 
wiiat  TT.ay  be  called  useful  minerals,  the  State  afl'orda  a  larL'e  varictv 
of  species,  e.g..  rutile.  actinolite.  talc,  serpentine,  whicli  are  of 
interest  to  the  mineralogist.     The  State  has  many  mineral  springs, 


some  ofwhii-h  have  long  heeii  places  of  popular  resort.     Most  of 
them  are  sulphurous,  some  chalyht^atc,  carbonate,  or  alkaline. 

Tho  climate  of  Vermont,  like  that  of  ?»ew  Kngland  gcnerallv,  is  Climate, 
subject  lo  cvtrcmes  and  to  sudden  changes.  In  summer  the  tein- 
pcraiure  varies  from  t)6'  to  75'  pahi.,  sunictiincs  using  to  9u* ;  in 
winter  it  ranges  from  18"  to  50',  sometimes  falling  to  -  10'  or  rarely 
-50'.  At  Hurlington  the  mean  annual  teniperaluro  is  45'.  Tho 
climato  is  milder  iu  the  Chanipluiri  valley  that*  east  of  tho  Green 
Mountains.  During  the  winter  there  is  often  much  snow,  which 
in  the  colder  parts  of  the  State  covers  tlie  ground  for  three  mouths. 
The  average  annual  rainfall  is  33  inches.  The  air  is  clear  and  pure. 
Notn  ithstauding  the  changeable  climate,  tho  death-rate  is  low  and 
tho  people  robust 

Most  of  the  largo  mammals  fornieily  common, — the  panther,  Fauna, 
wolf,  lynx,  bcavci,  ottei,  moose. — have  either  disappeared  or  are 
very  rare  ;  othei's,  as  the  black  bear,  red  deer,  mink,  and  marten, 
are  found  only  in  certain  localities.  More  common  are  the  red  fox, 
raccoon,  skunk,  jKireupine,  woodchuck,  rabbit,  squirrel,  and  otlicr 
siuallei  species,  llii-ds  have  changed  less  ;  but  tho  wild  turkey, 
golden  eagle,  mven,  &c.,  have  become  very  rare,  and  tho  white- 
headeil  engle,  large  hawks,  owls,  herons,  bitterns,  and  the  like  are 
far  fn>m  common.  The  lakes  are  visited  at  certain  seasons  by  great 
numbers  of  ducks,  gtcse,  and  other  water-fowl.  Thrushes,  blue- 
birds, titmice,  sparrows,  swallows,  warblers,  vireos,  blackbirds, 
crows,  and  woodpeckers  nro  coiiiiurtn,  as  .well  as  many  otli>.r  small 
birds.  In  Lake  Champlain  and  tiielmge  streams  which  (low  into 
it  aiu  found  sturgeon,  garpiko,  muskalonge,  bass,  pike,  pickerel, 
shad,  as  well  as  many  smaller  ajiecies.  Trout  abound  iu  the  moun- 
tain streams  and  in  some  of  tho  ponds.  Ke]»tile3  and  batrachiani 
aio  not  numerous  either  in  species  or  individuals. 

The  flora  is  of  great  beauty  and  of  unusual  botanical  interest.  Flora. 
Stuci/ra/ja  AJzooix,  J'oa  laj-n.  Armaria  grtenlandica,  and  other 
alpine  plants  arc  found  on  the  higlier  mountains.  Lathyrus  mari- 
timua,  Jlutisonia  tomeniusa,  and  other  maritime  species  recall  the 
time  when  Lake  Cliamidain  was  salt.  A  number  of  western  species 
lind  their  eastern  limit  in  tho  Champlain  valley,  and  a  greater 
number  of  Canadian  plants  have  ended  their  southward,  migrations 
in  northern  Vermont.  Over  1300  species  of  phanerogams  and 
higher  cryptogams  grow  wild  in  the  State.  About  50  of  theij  are 
found  nowhere  else  in  Kew  England,  and  a  few  nowhere  else  in  the 
United  States.  Ferns  giow  luxuriantly  in  many  mountain  forests 
and  ravines,  where  50  species  may  be  collected,  including  such^vcry 
rare  forms  as  Asjileniuta  viridc,  I'cltiea  gracilis,  U'oodsia  fjlahcUa 
and  hifperhorca,  Asjudiinn  L'raunii,  kc.  Orchids  are  also  abund 
ant.  Of  the  108  families  found  in  the  State  tho  most  numerous  ar 
tlie  ranunculus,  saxifrage,  ruse,  composite,  heath,  lily,  grass,  and 
sedge.  The  onco  prevalent  forests  are  now  chiefly  confined  to  the 
mountains.  There  are  nearly  100  sjiecies  of  trees  and  large  shrubs  ; 
the  forests  and  groves  consist  chiefly  of  11  species  of  oak,  C  of  maple, 
17  of  willow.  6  of  birch,  8  of  poplar,  3  of  elm,  17  of  conifers,  besides 
beech,  ash,  walnut,  butternut,  &c.  No  single  species  forms  so 
characteristic  a  feature  of  the  landscape  as  the  American  clin,  which 
with  great  variety  of  form,  always  elegant  and  beautiful,  grows  singly 
or  in  small  groups  in  every  meadow  and  upon  many  uplands.  Th« 
sugar  maple  is  a  common  and  conspicuous  tree.  (G.  H.  P.) 

The  population  was  estimated  in  1777  at  30,000.  The  first  con-  Popuia- 
sus  taken,  in  1791,  gave  85,425.  The  dift'erent  enumerations  froni  t'ou. 
1800  to  1880  inclusive  have  been  as  follows  :— 154,465  ;  217,895; 
235,961)  ;  280,052  ;  291,948  ;  314,120  ;  315,098  ;  330,551  ;  332,286. 
Tho  very  slight  gain  in  the  decades  succeeding  1850  is  accounted 
for  by  the  largo  emigration  from  Vermont  to  the  western  portions 
of  tho  country.  Of  tho  total  population  iu  1880  291,327  wcro 
natives  and  40,959  foreign -born.  Of  the  latter  class  liritish 
America  furnished  the  largest  contingent,  24,620;  Ireland  11,657  ; 
other  parts  of  Great  IJritain  3773.  Tho  number  of  coloured  was 
1057  ;  the  cxcessof  males  over  females  1488.  The  number  gathered 
in  towns  of  from  4000  to  12.000  inhabitants  was  37,800.  Tho 
largest  towns  arc  Rutland,  12,149  (iu  18S0  two  new  towns  were 
formed  from  it)  ;  liurlington,  1I.3C5  ;  St  Albans,  7193  ;  Benning- 
ton, 6333  ;  Biattlcboro,  6880  ;  St  Johnsbury,  5800.  Montpelier, 
the  capital,  has  3219.  Tho  average  density  of  population  is  36'4 
per  square  mile.  Tho  insane  numbered  1015  ;  idiotic,  803  ;  blind, 
486  ;  paui)crs,  1564  ;  inmates  of  prisons  and  reformatories,  261. 
The  births  in  1885  were  6592,  or  22-1  per  1000  of  population,  and 
the  deaths  5358  (average  age  as  reported,  41'95  years  ;  jierccntage 
of  deaths  to  population,  I'Ol),  Tho  number  of  divorces  in  1860 
was  94,  one  to  every  23  marriages  ;  in  1860  tho  number  was  12S 
(one  to  20  marriages);  and  in  1885  it  was  94  (one  to  28'7  marriages). 

Agriculture  is  the  chief  occupation  of  the  State.  The  35, 522  Agricul- 
farms  make  up  a  total  of  4,882,588  acres,  of  which  3,286,461  are  ini-  ture 
proved  land.  The  western  portion  of  tho  State  contains  tho  iinest 
tracts  of  arable  land  ;  tho  climate  as  well  as  the  soil  of  the  Chain  plaiu 
valley  IS  especially  adapted  to  fruit-raising,  the  surface  of  the  lake 
being  but  90  feet  above  sea-level  The  averaeo  size  of  farms  in 
Vermont  is  137  acies  ;  the  total  estiniatcu  value  of  tho  farms  in 
1880wasS109,346.010.  andofthe  total  products  in  1879  £22,082,666. 
Subjoined  are  the  figures  relating  to  the  leading  crops: — wheat, 
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337,257  bushels,  averaeins  16-28  bashcls  per  acre  ;  w^ts,  3  ,42  .8. 
bushels,  averaging  37-6  bushels  per  acre  ;  Indian  corn  2,0U  2,1  . 
pSut<«s,  4.«8  172  bushels  ;  hay,  1,051,183  tons  The  wool  cUp 
waj' 55  113  n. ;  and  there  were  21 7,033  cows,  producing  20,215,826 
ft  orbutter  (12,137,960  lb  in  1850)  and  6,121  130  lb  of  cheese 
(S  72CrS34  in  1850).  The  value  of  orchard  products  amounted  to 
WlO  942.  Of  maple  sugar  Vermont  produces  more  than  any  other 
State  -in  1880  li;261,077  lb,  or  308  per  cent  of  the  whole  pro- 
duction of  the  United  States,  besides  128,091  gallons  of  moUsses^ 
In  18S0  the  Sure  possessed  75,215  horses  283  mules  and  asses 
18  868  working  oxen  and  167,204  other  cattle  (exclusive  of  milch 
cows)  439,870  sheep,  and  76,384  pin.  Much  attention  13  given 
to  the  rai;ing  of  improved  stock,  ^he  rearing  of  fine  breeds  of 
sheen  for  eiporution  is  a  lucrative  business.       -  „      ^      ■ 

Ske  ChampUin  abounds  in  fish  of  various  kinds.  Great  pains 
have  been  Uken  of  late  years  to  stock  the  numerous  ponds  and 
streams  of  the  State  with  salmon,  trout,  carp,  and  bass.  Both  fish 
andpme  are  protected  by  stringent  laws,  uid  to  somo  .extent  by 

'Tu^lSrO  there  we're  2874  manufacturing  and  mechanical  estabUsh- 
ments  the  average  number  of  operatives  17,540,  and  the  value  pro. 
?uced  i"  1S79  w=S  $31,354,366.  ^Eight  firms  "'»""/''"""f  ""7- 
4rwoolIen  goods,  227  flour  and  gnst-mill  producU,  56  furniture 
?7  leather,  95  tin-ware,  copper.ware.  ic,  35^"  "'"' '^'I'gfi^. 
688  lumber.  The  State  rates  as  nineteenth  in  value  (»3,258  816) 
of  luX?  products,  while  Burlington  ranks  third  in  importance 
among  Vhe  lumber  Markets  of  the  United  States.  Eighteen  marble 
quam^es  produced  a  value  of  SI, 340,050  ;  there  ai,,  also  granite  and 
JatTquaVries.-ei  quarries  in  all.  with  a  toUl  production  in  18,9 

"^Buriinrton'is  the  only  port  of  entry.  The  SUte  has  9  steam 
vc^Is  aigregating  23S0  tons,  12  saiUng  vessels,  and  14  unngged 
veS^b  tKtotal  tonnage  being  4594.  The  imports  for  the  year 
IXk  3Ut  December''  1887  were  $5,959,813  and  the  exporU 
81  433  564  :  the  value  of  the  pine,  spruce,  and  hemlock  lumber  im- 
jo'rted'was  $1,084,599.     Most  of  this  foreign  ttaae  is  earned  on 

'"'lllikra^cinstruction  was  begun  in  1846,  and  by  December  1849 
two  lines  were  completed  from  the  Connecticut  nvcr  to  ^^'^'°S^°^- 
Ulks  the  working  mileage  had  risen  to  493  mUes,  and  in  1886 
t  was  944  mUes.  mainly  of  trunk  lines.  A  State  board  of  lhr.o 
commissioners,  appointed  by  the  governor  and  «;naU.  exercises 

«1«li  :?rrc"i:fwere  issued  as  «rly  a,  1781,  and  "".  f  faithMly 
Jeem..  J.  The  first  SUto  bank  was  chartered  in  1806  but  closed 
in  unsuccessful  career  in  1814.  In  1818  l^nks  «"«^^'«';;';^«^. »' 
Vin.Uor  and  Burlington.  In  1841  there"  were  17  incorporated 
bl  kn;ins?itutionrwith  a  capiUl  "fSl.^^.OOO  In  October 
J«S7  there  were  49  national  banks,  with  an  agmgate  capital  of 
f;"  0.000,  a  surplus  fund  of  $1,571,864.  and  $6^.329  undivi.  cd 
;  Li.u  The  circulation  was  $3,478,100  secured  by  bonds  to  the 
Lcunt  of  $3,891,000.  The  loan.  «»*  f'«»»"'^7  »r"'i'^^8^^ 
812,879,705.  and  the  indindual  deposits  to  $6,627,090  Inlaw 
0  e  e  were  12  institution,  for  savings,  with  deposits  to  the  amount 
of  «1  111  532.  In  Juno  1887  there  were  2S  saviuRS  banks  and  trust 
c'.mAni".,  with  $15,587,051  to  the  credit  of  63,810  de|K>s.tor,,  and 
'  ■"-■■113.    Dei>osiUp«ysstaUtaiof,VFf"°.'-    The 

,Mlij'ts  have  197  churches,  186  minister*.  20.271 
■  ,^.,.,.n    ■.A'.aO  pupils  in  Sunday  .chool..  and  13,,  48  families 
r..,"n  - '.  '  to  the  cingregation..     tU  BaptisU  have  1 05  church.. 
,.„"  ,1    _   S922  pupils  in  Sunday  schools.     The 
■  S   161    ministers.    16,067  members, 
1  -  hools.     The  F.piwopnlisns  report  36 

mmi.t»r.inchargcofi2i.ari»hc».  with  3926  CO,,,  ■ 

Kr  ,f  fimlli««,  1789.     Tlio  Free  Baptists  and  i 
1  '     i  .ind  4000  members;  the  Ad-.   : 

r.       The  Kom».i  Catholirs  have  3il  pnesU  in 
I.  ,  nnd  numW  aV-ut  2.^.00«, 
I,,  f'.r  the  supi- 

c.f  t.  1761.     U  ■ 

--.-inal  t-... 

:.  in   every  town«hip,  a  grsmiuar  or 
I  .  iin  1   on-   unir^t^itv.      Tnwn.   were 
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is  exercised  through  a  superintendent  elected  by  the  general  assem- 
bly  The  SUte  university  at  Burlington,  chartered  in  1,91,  was 
inaugurated  in  ISOO  ;  it  provides  instruction  in  arts,  engineering, 
chei^try.  agriculture,  and  medicine,  with  a  teaching  sUtf  of  15  in 
the  academi?and  26  in  the  medical  faculty  ;  in  188,  there  were  189 
students  in  medicine.  148  in  arU  and  sciences,  and  ">  all  denary 
menu  487.  The  library  conUins  35,300  volumes.  Middleburjr 
CoUege  (CongregaUonal),  chartered  in  1800,  has  a  teaching  staff  of 
9  with  63  students,  and  a  library  of  16,000  vols,  horwich  umver- 
sitT  (Episcopalian)  at  Northfield  is  organized  as  a  miliUry  school ; 
there  are  10  instructors  and  56  students.  The  State  librarj-  contains 
18  600  vols.,  the  free  public  library  of  Buriington  18,000  vols.,  that 
of  St  Johnsbury  12,000,  and  that  of  Lunenburg  (free  but  not  public) 
14,000.     In  all  75  libraries  were  reported  in  1880.  42  having  over 

'"^e'^vt^nor  and  chief  executive  officers  are  elected  by  direct -Mrnmi. 
vote  of  the  male  citizens  twentj-one  years  old  and  upwards  who  Iralion. 
have  resided  within  the  State  for  one  whole  year  preceding  the 
election.     The  general  assembly,  or  legUlaUye  body,  is  composed 
of  a  senate  of  30  members  apportioned  among  the  14  counties  accord- 
ing  to  population,  and  a  house  of  represenUtives  consisting  of  one 
mfmbeVfrom  each  organized  township  (244)      The  sessions  of  the 
le«"kture  have  been  biennial  since  1870.     The  State  election  occurs 
in  September  in  the  even  years.     The  jadiciary  is  elecuve  through- 
out, the  chief  justice  and  6  assistant  justices  of  the  supreme  court 
being  chosen  bv  the  senate  and  house  in  joint  assembly.    The  tenn 
of  sen-ice  is  usually  a  long  one.  by  virtue  of  repeated  "-''"tions. 
The  assisUnt  judges  of  county  courts  are  chosen  by  the  freemen 
of  the  counties,  and  justices  of  the  peace  by  the  several  town^ 
The  countv  courts  hold  two  terms  annually,  a  justice  of  the  supremo 
court  presiding.     A  general  session  of  the  .upreme  court  is  held  at 
?he  capkl  in  October  or  November.     Probate  courU  are  held  m 
each^ountv.  six  of  the  counties  being  divided  each  into  two  proba  o 
Sstricts.     The  SUte  is  represented  In  the  Federal  Government  by 
two  senators  and  two  represenUtives,  and  has  four  votes  in  th* 
electrral  college.     Since  1852  the  policy  of  the  SUU  in  regard  to 
intoxicating  liquors  has  been  that  of  prohibition.  HlrtOTT. 

/^«/ory. -Vermont  first  became  known,  to  European,  m  1609.  HiStoiJ. 
when  Champlain  explored  the  lake  since  known  by  his  name. 
Crng  the  next  cent'ury  the  lake  and  its  larders  wcr.  a  horougV 
fare  for  various  military  expeditions  in  the  Indian  •"'l  ;;°''^'"^ 
wars,  and  several  poinU  along  the  lake  were  «'»i;'"'"  ™»"^'^" 
military  posts,  by  both  French  and  English  ;  but  the  first  perma- 
™e„l "^.remeit  ias  made  in  1724  at  Fort  Dummer  in    he  l..mu  of 


i^l,"{r''rl■^";i;;;:-;;n;t^;;.^,J^  300  iniiabu.^^ 

cattered  along  the  Connecticut  river  within  50  mi  es  of  the  south- 
ern border.  Both  New  Hampshire  and  New  York  claimed  j,m> 
diction  over  the  territory  under  royal  grants  (see  vol.  xuL  p.  .uaX 
By  763  New  Hami»hire  had  chartcred_l_3S  to»ns^,>p,  wes  of  Ik 
Connecticut,  and  between  1765  and  1776  New  \ork  had  issued 
Xu  of  land,  covering  in  all  2,413,700  acres,  often  ^l'"'-.".':  .th. 
Cio  territory's,  the  h^y,  "«™P'l'ire  charters  The  claim,  of  .,- 
York  were  always  sloutlv.  and  sometin.es  forcibly,  resisted  b)  th« 
gl^t  majority  of  the  settlers.  In  1776  the  \  ermon  er.  «>ught 
S^  «Ton  to  the  provincUl  Congress,  but  through  the  influence  of 
New  York  were  fefused.  In  January  1777  they  proclaimed  tl  eir 
independence,  framed  a  SUte  """titution^.d  .gain  applied  for  a 
placeln  the  confeden«:y.  Congress  hesitated  "  b'for^  '»  ^'f' 
british  general,  made  overtUKs  to  the  little  republic.  V-ut  with  „o 

^Lder  Ethan  Allan  and  Seth  v/.rner  had  c.ptu.od  T'com  eroga  and 
SX!^ineTla:^^?V:rStpl^;w^i^;U^:^S 

:^o^!^^:li;^r::.::?^.:c;f  p:;:|;:f  £ 

,        1  w.,  „f   ;  ■  >ird  morv  than  lis  du« 

I  1"  "-  S'\''  ^^"  °[  '  ,.o,,uUtion  (I860)  of 

I  qunu  of  troop..  3.T  .,'„/ l,„t  one  regiment, 

^  men.     The  uuo.K.uiMd  miUlU  numb.r.a 


t^ii  ,„  11,,,.  11  t  •  I  • 


■:■  IS 


illl.  rsTrntio  l>  d.livoj 
It  fblrfly  from  town  and 

I  1...  .,,> 


VFKNET  Uio  nnnio  of  three  eminent  Frcncn  painter.. 

I  Claudk  Jo«nii  Ykk.vkT  (17U  1789).  who  was  bom 
at  Avignon  on  14.h  Augtist  17H,  when  on  y  fourteen 
"',,*;  ^    ■    r,  R  skilful  decorative  painter, 

?     "    ,  of  his  wjrk.     But  the  i«noU 
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cf  «f<lan  chairs  could  not  satisfy  his  ambition  and  he 
started  for  Rome.  The  sight  of  the  sea  nt  Marseilles 
and  his  voyage  thenco  to  Civita  Vecchia  made  a  deep  im- 
pression on  him,  and  immediately  after  his  arrival  he 
intercd  the  studio  of  a  marine  painter,  Bernardino  Fergioni. 
S!  A  !y  but  surely  Claude  Joseph  made  his  way  and 
•i:  ■  1.  ted  notice.  With  a  certain  conventionality  in  do- 
^i;.'^..  ir.';>or  to  his  day,  he  allied  the  results  of  constant 
and  livi.tst  ol>servation  of  natural  cfTects  of  atmosphere, 
which  ho  rendered  with  unusual  pictorial  art.  Perhaps 
no  painter  of  landscapes  or  sea-pieces  has  over  made  the 
human  figure  so  completely  a  part  of  the  scene  depicted 
or  so  imiHjrtant  a  factor  in  his  design.  "  Others  may 
know  better,"  ho  said,  with  just  pride,  "how  to  jmint  the 
sky.  the  earth,  the  ocean  ;  no  one  knows  better  than  I  how 
to  paint  a  picture."  For  twenty  years  Vernet  lived  on  in 
Rome,  producing  views  of  seaports,  storms,  calms,  moon- 
lights, lire,  when  he  was  recalled  (1753)  to  Paris,  and 
executed,  by  royal  command,  the  remarkable  series  of  the 
seaports  of  France  (Louvre)  by  which  he  is  best  known. 
On  his  return  he  became  a  member  of  the  academy,  but  he 
had  previously  contributed  to  the  exhibitions  of  17-lG  and 
following  years,  and  he  continued  to  .exhibit,  with  rare  ex- 
ceptions, down  to  the  date  of  his  death,  which  took  place  in 
his  lodgings  in  the  Louvre  on  3d  December  1 789.  Amongst 
the  very  numerous  engravers  of  his  works  may  bo  specially 
cited  Le  Bas,  Cochin,  Basan,  Duret,  Flipart,  and  Le  Veau 
in  France,  and  in  England  Vivares. 

11.  AsToi.vE  Charles  Horace  Veknet  (1758-1835), 
commonly  called  Carle,  the  youngest  child  of  the  above- 
named,  was  born  at  Bordeaux  in  1758,  where  his  father 
was  painting  the  view  from  the  ch&teau  of  La  Trompetto 
(Louvre).  He  showed,  at  the  age  of  five,  an  extraordinary 
passion  for  drawing  horses,  but  went  through  the  regular 
academical  course  as  a  pupil  of  L6pici6.  Strangely  enough, 
on  arriving  in  Italy  after  carrying  off  the  great  prize(1782) 
he  lost  all  ambition  and  interest  in  his  profession,  so  that  his 
father  had  to  recall  him  to  France  to  prevent  his  entering 
a  monastery.  In  Paris  Carle  Vernet  became  himself  again 
and  distinguished  himself  at  the  exhibition  of  1791  by  his 
Triumph  of  Paulus  .(Emilius,  a  work  in  which  he  broke  with 
reigning  traditions  in  classical  subjects  and  drew  the  horse 
with  the  forms  he  had  learnt  from  nature  in  stables  and 
riding-schools.  Bui  the  Revolution  drew  on  and  Carle 
Vemet's  career  for  awhile  seemed  to  end  in  the  anguish  of 
his  sister's  death  on  the  scaffold.  When  he  again  began  to 
produce,  it  was  as  the  man  of  another  era  :  his  drawings 
of  the  Italian  campaign  brought  him  fresh  laurels;  his  vast 
canvas,  the  Battle  of  Marengo,  obtained  great  succe.S3  ;  and 
for  his  Morning  of  Austerlitz  Napoleon  bestowed  on  him 
the  Legion  of  Honour.  His  hunting- pieces,  races,  land- 
scapes, and  work  as  a  lithographer  (chiefly  under  the 
restoration)  had  also  a  great  vogue.  From  Louis  XVIII. 
!ie  received  (he  order  of  St  Michael.  In  1827  he  accora- 
/>anied  his  son  Horace  (see  below)  to  Rome,  and  died  in 
Paris  on  his  return,  17th  November  1835,  having  pro- 
duced but  little  during  the  last  years  of  his  life. 

lU.  £.Mii..E  Jean  Horace  Vernet  (1789-1863),  born  in 
Paris,  30th  June  1789,  was  one  of  the  most  characteristic, 
if  not  one  of  the  ablest,  of  the  military  painters  of  France. 
He  was  just  twenty  when  he  exhibited  the  Taking  of  an 
Entrenched  Camp — a  work  which  showed  no  depth  of 
observation,  but  was  distingubhed  by  a  good  deal  of  char- 
acfer.  His  picture  of  his  own  studio  (the  rendezvous  of  the 
Liberals  under  the  restoration),  in  which  he  represented  him- 
self painting  tranquilly,  whilst  boxing,  fencing,  drum  and 
lorn  playing,  ic,  were  going  on,  in  the  midst  oi  a  medley 
of  visitors,  horses,  dcgs.  and  models,  is  one  of  his  best 
■works,  and,  together  with  his  Defence  of  the  Banier  at 
ClicTiy  (Loavre),  won  for  him  an  immense  popuJarilj 


Etyoying  equal  favour  with  the  court  and  with  the  opposi- 
tion, he  was  most  improperly  appointed  director  of  the 
school  of  France  at  Rome,  from  1828  to  1835,  and  thither 
ho  carried  the  atmosphere  of  racket  in  which  he  liabituallyj 
lived.'  Aft«r  his  return  the  whole  of  the  Constautine  room 
at  Versailles  was  decorated  by  him  in  the  short  space  of  three 
years.  This  vast  work  shows  \'ernet  at  his  best  and  nt 
his  worst :  as  a  picture  it  begins  and  ends  nowhere  and 
the  composition  is  all  to  pieces  ;  but  it  has  good  qualities  of 
faithful  and  exact  representation.  He  died  at  Paris  on  1 7th 
January  18G3.  The  twenty  works  which  were  exhibited 
after  his  death  confirmed  his  reputation  for  extraordinary 
facility  ;  he  had  tried  every  sort  of  subject,  showing  affinity 
for  all  that  was  anecdotic  rather  than  dramatic,  failing 
most  wherever  most  was  demanded  of  him,  and  never 
reaching  either  beauty  of  colour  or  dignity  of  line.  Vernet 
was  in  short  a  brilliant  off-hand  sketcher  of  all  he  saw,  as  he 
said  himself, "  from  his  window,"  and  even  in  this  work  there 
was  a  good  deal  of  affectation  of  the  impromptu. 

See  Lagrange,  Joseph  VemH  et  la,  Peinture  au  XVIII.  SiecU; 
C.  Blanc,  Hist,  de  VEcoU  Fraw;aise  j  and  T.  Sylvestre,  Peintra 
Contemporains. 

VERNIER,  Pierre  (c.  1580-1637),  inventor  of  the 
instrument  which  bears  his  name,  was  born  at  Ornans  (near 
Besan^on)  in  Burgundy  about  1580.  He  was  for  a  con- 
siderable time  commandant  of  the  castle  in  his  native  town. 
In  1631  he  published  at  Brussels  a  treatise  entitled  Coii- 
struction,  usaije,  et  proprietes  du  quadrant  nouveau  de  mathe- 
matiques,  in  which  the  instrument  associated  with  his  name 
is  described  (see  Navigation,  vol.  xvii.  p.  256,  and  Survey- 
XNG,  vol.  xxii.  p.  718).     He  died  at  Ornans  in  1637. 

The  instrument  invented  by  A'eruier  is  frecjuently  called  a  nonius ; 
but  this  is  incorrect,  as  the  contiivauce  described  by  Pedro  Nuiiez 
in  his  \7ork  Dc  crcpusctilU  (1542)  is  a  difTereut  one.  Nufiea  drew 
on  the  plane  of  a  quadrant  44  concentric  arcs  divided  respectively 
into  89,88,  ...  46  equal  pai-ts  ;  and,  if  the  alidade  did  not  coincide 
with  one  of  the  divisions  on  the  principal  arc,  it  would  fall  inore 
or  less  accurately  on  a  division  line  of  one  of  the  auxiliary  arcs, 
from  which  the  value  of  the  measured  angle  could  be  made  out. 
This  instrument  was,  however,  very  difficult  to  make,  and  was  but 
little  used.  Vernier  proposed  to  attach  to  a  quadrant  divided  into 
half  degrees  a  movable  sector  of  a  length  equal  to  31  half  degrees, 
but  divided  into  30  equal  parts,  whereby  single  minutes  could  be 
read  otf  by  seeing  which  division  line  of  the  *'6ector"  coincided 
with  &  division  lino  of  the  quadrant.     This  movable  arc  was  in 

other  words  divided  into parts,  and  the  divisions  were  gradu- 
ated in  the  direction  opposite  to  that  of  the  graduation  of  the  piiii- 

11  -\ 
cipal  arc.     It  is  now  usual  to  divide  it  into narts,  the  two 

graduations  going  in  the  same  direction.  The  idea  had  been 
mentioned  by  Christopher  Clnvius  (1537-1612)  in  his  Opera  mathe- 
maiica,  1612  (vol.  ii.  p.  6  and  iii.  p.  10),  but  he  did  not  propose  to 
attach  permanently  an  arc  divided  in  this  way  to  the  alidade  , 
this  happy  application  of  the  principle  at  all  events  belongs  to 
Vernier. 

VERNON,  Edward  (1684-1757),  English  admiral,  was 
born  in  Westminster,  on  12th  November  1G84,  and  is  said 
to  have  been  descended  from  the  ancient  family  of  Ve-non, 
long  resident  at  Hanbury  in  Staffordshire.  His  father, 
James  Vernon,  secretary  of  state  from  1697  to  1700,  is 
best  remembered  by  three  volumes  of  his  letters  to  the 
duke  of  Shrewsbury,  which  were  published  in  1811  ;  and 
his  mother  was  Mary,  daughter  of  Sir  John  Buck  of 
Lincolnshire.  Edward,  their  second  son,  was  sent  to 
Westminster  school,  but  his  heart  longed  for  the  roving 
life  of  the  sea,  and  his  stay  in  that  "  seed-plot  of  learning  " 
.was  but  brief.  Outside  its  walls  he  studied,  with  a  view 
to  his  future  profession,  such  branches  of  knowledge  as 
geometry,  geography,  and  the  construction  of  military 
weapons.  He  entered  the  navy  in  1701  and  from  that 
time  until  1707  took  part  in  many  expeditions  in  the 
Mediterranean  and  the  West  Indies.  He  served  with  Sir 
George  Rooke  at  the  taking  of  Gibraltar  in  July  1704; 

'  See  a  letter  of  Mendelssohn's  cited  Ijv  C.  Blanc. 
XXiV.  —  '-:^ 
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and  on  his  return  to  England  Queen  Anne  acknowledged 
his  gallantry  with  the  present  of  two  hundred  guineas. 
He  next  went  to  the  West  Indies  as  rear-admiral  to  Sir 
Charles  Wager,  a  brave  seaman,  who  afterwards  rose  to 
the  highest  position  at  the  admiralty  in  the  Whig  ministry 
of  Walpole,  and  was  pitted  against  Vernon  both  in  the 
House  of  Commons  and  at  the  polling-booth.  In  1715, 
and  again  in  1726,  Vernon  assisted  in  the  naval  operations 
in  the  Baltic,  supporting  Sir  John  Xorris  in  the  first  enter- 
prise, and  on  the  latter  serving  imder  his  old  chief.  Sir 
Charles  Wager.  During  the  long  supremacy  of  Walpole 
little  opportunity  arose  for  distinction  in  warfare,  and 
Vernon's  energies  found  relief  in  politics.  At  the  general 
election  of  1722  he  was  returned  for  both  Dunwich  in  Suf- 
folk and  Penryn  in  Cornwall,  but  chose  the  latter  constitu- 
ency. In  the  succeeding  parliament  of  1727  he  was  again 
chosen  member  for  Penryn  ;  but  he  failed  to  retain  his  seat 
after  the  dissolution  in  1734.  At  this  period  the  English 
people  regarded  the  Spaniards  as  their  legitimate  enemies, 
and  the  ill-feeling  of  the  two  countries  was  fanned  both  in 
poetry  and  in  prose.  The  political  antagonists  of  Walpole 
charged  him  with  pusillanimity  to  Spain.  With  Pulteney 
and  most  of  his  associates  this  battle-ground  was  selected 
rather  from  expediency  than  from  principle ;  but  Vernon 
represented  the  natural  instincts  of  the  sea-captain,  and 
with  the  sailor  as  with  the  soldier  the  motto  was  "  No 
peace  with  Spain."  In  debate  he  spoke  often,  and  fre- 
quently with  effect,  but  his  language  always  savoured  of 
extravagance.  He  pledged  himself  in  1739  to  capture 
Porto  Bello  with  a  squadron  of  but  six  ships,  and  the 
minister  whom  he  had  assailed  with  his  invectives  sent 
him,  as  vice-admiral  of  the  blue  and  commander  of  the 
fleet  in  the  West  Indies,  to  the  enterprise  with  the  force 
which  he  had  himself  called  suflBcient.  Vernon  weighed 
anchor  from  Spithead  on  23d  July  1739  and  arrived  off 
Porto  Bello  on  20th  November.  Next  day  the  combat 
began  with  a  bombardment  of  an  outlying  fort  which 
protected  the  mouth  of  the  harbour,  and  on  22d  November 
the  castle  and  town  surrendered  with  a  loss  on  the  English 
side  of  only  seven  men.  The  joy  of  the  nation  knew  no 
bounds.  Vernon's  birthday  was  celebrated  in  1740  in 
London  with  public  illuminations,  and  130  medals  were 
struck  in  his  honour.  In  February  1741  in  a  bye-election 
at  Portsmouth  Vernon  was  again  sent  to  parliament.  At 
the  general  election  in  the  following  May  he  was  returned 
for  Ipswich,  Rochester,  and  Penryn,  and  all  but  succeeded 
in  winning  Weetminster.'  A  larger  squadron  was  placed 
under  Vernon's  command  at  the  close  of  1740,  and  with 
this  force  he  resolvod  upon  attacking  Cartagena.  After  a 
fierce  struggle  the  castle,  which  stood  at  the  harbour's 
entrance,  was  gained  ;  but  in  the  attack  upon  the  city  the 
troops  and  sailors  failed  to  act  in  concert,  and,  with  the 
niimlwrs  of  his  forces  thinned  by  combat  and  by  disease,  the 
British  admiral  retired  to  Jamaica,  The  incidents  of  this 
disastrous  attempt  are  described  in  Smollett's  RotUrUk 
Rnrviom,  chap,  xxxi.,  kc.  A  similar  enterprise  in  July 
1741  against  Santiago  in  Cuba  mei  with  a  similar  reverse, 
and  Vernon  attributed  the  defeat  to  the  divided  command 
of  the  British  forces.  He  landed  at  Bristol,  Gth  January 
1743,  and  on  2  Ith  January  received  the  freedom  of  the  city 
of  London.  When  the  country  dreaded  the  march  of 
Prince  Charles  to  Londnn,  the  fleet  in  the  Downs  was  phiced 
under  the.  command  of  Vernon  ;  but  his  jealous  disposition 
brooked-no  interference  from  tho  Admiralty,  lad  on  1st 
Janu&ry  1746  ho  struck  his  flag  and  banded  over  tho 
oommand  to  another.  His  next  art  was  to  doacribe  his 
grievances  In  a  couple  of  angry  pamphlets,  revealing  tho 
ootnmtuiicatinm  of  hi»  oflirial  rhirf«,  and  for  this  indis- 
cretion ho  ■  '  '  •  officers  (1 1th 
~  '  Orr;'.  •  /  .  j'l".  I»S-1U«. 


April  1746).  He  continued  to  represent  the  borough  of 
Ipswich  until  his  death,  but  with  this  proceeding  his 
public  services  practically  ceased.  He  died  suddenly  at 
Nacton  in  Suffolk,  30th  October  1757,  and  was  buried  in 
the  chiu'ch  of  the  village. 

Vernon's  gallsntry  was  unquestioned  ;  but  his  valour  not  infre- 
quently degenerated  into  foolhardinesa,  and  he  dwelt  more  often 
than  is  usual  with  British  seamen  on  the  merits  of  his  own  exploits. 
His  politics  were  those  of  the  Tory  party,  and  his  differences  with 
the  Whigs  and  with  his  collea^es  in  the  services  led  to  his  pub- 
lishing several  pamphlets  on  his  political  conduct.  A  Memorial  of 
Admiral  Vernon  from  ConUmporary  AuthorUie»  was  nrint'^d  by 
W.  F.  Vernon  for  private  circulation  in  1861. 

VERONA,  an  important  city  of  northenTltaly,  in  the 
province  of  Venetia,  situated  (45'  26'  8"  N.  lat.  and  10' 
59'  4"  K  long.)  in  a  loop  made  by  the  winding  of  the  Adige 
(ancient  AthtsU).  It  lies  at  the  junction  of  the  Adige 
valley  railway  and  that  from  Mantua  with  the  Milan, 
Vicenza,  and  Venice  line,  25  miles  north  of  Mantua  and 
30  south-south-west  of  Vicenza. 

Modem  City. — The  basilica  of  S.  Zeno  (an  early  bishop  Choiili 
of  Verona  who  became  its  patron  saint),  which  stands "'  S 
outside  the  ancient  city,  is  one  of  the  most  interesting  "°''' 
churches  in  Italy,  but  has  been  recently  much  injured  by 
"restoration."  The  church  was  remodelled  in  the  12th 
century,  to  which  period  most  of  the  existing  structure 
belongs,  including  the  richly  sculptured  west  front  and  the 
open  "  confessio "  or  crypt,  which  occupies  the  eastern 
half  of  the  church,  raising  the  choir  high  above  the  nave, 
— a  plan  adopted  in  S.  Miniato  near  Florence,  the  cathe- 
dral of  Parma,  at  Coire  in  Switzerland,  and  elsewhere. 
This  arrangement  was  prol»bly  introduced  by  the  northern 
invaders  of  Lombardy.  The  cloisters  of  S.  Zeno,  rebuilt 
in  1123,  are  an  interesting  example  of  brick  and  marble 
construction.  Like  many  other  churches  in  Verona,  S. 
Zeno  is  mainly  built  of  mixed  brick  and  stone  in  alternate 
bands :  four  or  five  courses  of  fine  red  brick  lie  between 
bcinds  of  hard  cream-coloured  limestone  or  marble,'  form- 
ing broad  stripes  of  red  and  white  all  over  the  wall.  A 
similarly  variegated  effect  in  red  and  white  is  produced  by 
building  the  arches  of  windows  and  doors  with  altematiug 
voussoirs  in  brick  and  marble.'  The  cathedral,  consecratc-J 
in  1187  by  Pope  Urban  III.,  stands  at  the  northern  ex- Ctih*. 
tremity  of  the  ancient  city,  by  the  bank  of  the  Adige ;  dral. 
it  is  inferior  in  size  and  importance  {o  S.  Zeno,  but  has 
a  fine  12th-century  west  front  of  equal  interest,  richly 
decorated  with  Lombardic  sculpture.  The  rest  of  tho 
exterior  is  built  in  bands  of  red  and  white,  with  slightly 
projecting  pilasters  along  tho  walls ;  it  has  a  noblo 
cloister,  with  two  stories  of  arcoding.  Its  baptistery,  re- 
built early  in  the  1 2th  century,  is  a  quite  separate  build- 
ing, with  nave  and  apse,  forming  a  church  dedicated  to  S. 
Giovanni  in  Fonte.  Pope  Lucius  III.,  who  held  a  counci' 
at  Verona  in  1184,  is  buried  in  tho  cathedral,  under  the 
pavement  before  the  high  altar.  Tho  Dominican  church  Ointcb 
of  S.  Anastasia  is  a  mine  of  wealth  in  early  examples  of  <>^  ^ 
painting  and  sculpture,  and  one  of  the  finest  buildings  in  ^^' 
Italy  of  semi-Oothic  style.  It  consists  of  a  nave  in  six 
bays,  aisles,  transepts,  each  with  two  eastern  cha|>ol8,  and 
an  apse,  all  vaulted  with  simple  quadripartite  brick  groin- 
ing.* It  dates  from  the  latter  part  of  tho  13th  century, 
and  is  specially  remarkable  for  its  very  beautiful  and  com- 
plete sdieme  of  coloured  decoration,  much  o(  which  it 

'  The  nfl|ihbottrhoo<l  of  Vrrona  U  Miirrlallr  rich  In  llDt  limMtonw 
and  raarblM  of  many  difTorrnt  kiD'la,  r«p4>ctatl]r  a  clo*v-iniio«d  ortani- 
colouTwl  marhU  and  a  nrh  molllial  r>d  marlilt,  which  an  lanttly  uaad, 
;iol  only  In  Ven?na,  but  aUo  in  Vooic«  and  olhpr  z\Um  of  the  protinc*. 
Tb«  iania  quarry  producM  both  kinds,  and  Indaad  tha  aaisa  block  U 
•ometlmM  half  r*d  and  half  whit*. 

•  Hm  BtTMt,  Brvk  and  ilrrU4  Art/i.  i»  Ilalf,  LoDdon,  Itbi,  p. 
■5»7. 

•  This  typ*  of  church  wo  ipKUlly  adoptwl  by  lh»  Danlnleaas  la 
Italji 
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contemporary  witli  the  building.  The  vaults  arc  very 
gnicefully  paint«d  with  floreatod  bands  along  the  rilw  and 
reotnJ  patterns  in  caoh  "cell,''  in  rich  soft  coloura  on  a 
white  plastered  ground.  The  eastern  portion  of  the  vault- 
ing, including  the  choir  and  one  bay  of  the  nave,  has  the 
older  and  simpler  decorations ;  the  rest  of  the  nave  has 
more  elaborate  painted  ornament, — foliage  mixed  with 
figures  of  Dominican  saints,  executed  in  the  ITith  century. 


Plan  of  Verom 


On  the  walls  below  are  many  fine  frescos,  ranging  from  c. 
1300  to  the  15th  century,  including  Pisanello's  beautiful 
painting  of  St  George  (mentioned  below).  This  church 
also  contains  a  large  number  of  fine  sculptured  tombs  of 
iie  14th  and  loth  centuries,  with  noble  effigies  and  reliefs 
af  saints  and  sacred  subjects.  It  is  mainly  built  of  red 
brick,  with  fine  nave  columns  of  red  and  white  marble 
and  an  elaborate  marble  pavement  inlaid  in  many  different 
patterns.      Its   general   proportions   are   specially  noble. 

csnrch    The  church  of  S.  Fermo  Maggiore  comes  next  in  interest. 

"f  ^  With  the  exception  of  the  crypt,  which  is  older,  the  erist>- 
*"'  ing  edifice  was  rebuilt  in  the  14th  century.  Its  plan  is 
Tery  unusual,  consisting  of  a  large  nave  without  aisles, 
the  Bpan  being  between  45  and  50  feet ;  it  a'so  has  two 
shallow  transepts  and  an  apsidal  east  end.  The  roof, 
which  is  especially  magnificent,  is  the  finest  example  of  a 
class  which  as  a  rule  is  only  found  in  Venetia  : '  the  fram- 
ing is  concealed  by  coving  or  barrel-vaulting  in  wood,  the 
surface  of  which  is  divided  into  small  square  panels,  all 
painted  and'  gilt,  giving  a  very  rich  effect.  In  this  case 
the  14th  and  15th  century  painted  decorations  are  well 
preserved.  Delicate  patterns  cover  all  the  framework  of 
the  panelling  and  fill  the  panels  themselves ;  at  two  stages, 
where  there  is  a  check  in  the  line  of  the  coving,  rows  of 
half-figures  of  saints  are  minutely  painted  on  blue  or  gold 
grounds,  forming  a  scheme  of  indescribably  splendid  de- 
coration. A  simpler  roof  of  the  same  class  exists  at  S. 
Zeno ;  it  is  trefoil-shaped  in  section,  with  a  tie-beam  joln- 
ing  the  cuspe.  The  church  of  S.  Maria  in  Organo,  rebuilt 
'  Or  in  rhtircbM  bailt  by  Venetian  architectt  in  Istria  ao'l  other 
fvbject  prOTincee, 


by  Sanmichele,  contains  paintings  by  various  Veronese  Ot'icr 
masters.  Though  not  built  till  after  his  death,  the  church  cburclioj, 
of  S.  Giorgio  in  Braida,  on  the  other  side  of  the  river,  was 
also  designed  by  Sanmicliele,  and  possesses  many  good  pic- 
tures of  the  Veronese  school.  There  are  several  other  fine 
churches  in  Verona,  some  of  early  date.  One  of  the  14th 
century  is  dedicated  to  Thomas  a  Becket  of  Canterbury. 

The  strongly  fortified  castle  built  by  the  Delia  Scala  Bridges 
lords  in  the  14th  century  stands  on  the  lino  of  the  Roman  "'"' 
wall,  close  by  the  river.  A  very  picturesque  battlemented  «''^""- 
bridge  leads  from  it  to  the  other  show ,  sloping  down  over 
three  arches  of  different  sizes,  the  largest  next  to  the  ca.stle 
and  the  smallest  at  the  other  end.  There  are  four  other 
bridges  across  the  Adige;  one,  the  graceful  Ponte  di  Pietra, 
was  designed  by  Fra  Giocondo.  The  IGth-century  lines 
of  fortification  enclose  a  very  much  larger  area  than  the 
Roman  city,  forming  a  great  loop  to  the  west,  and  also 
including  a  considerable  space  on  the  left  bank  of  the  river. 
In  the  latter  part  of  the  city,  on  a  steep  elevation,  stands 
the  castle  of  St  Peter,  originally  founded  by  Theodoric, 
mostly  rebuilt  by  Gian  Galeazzo  Visconti  in  1393,  and 
dismantled  by  the  French  in  1801.  This  and  the  other 
fortifications  of  Verona  were  rebuilt  or  repaired  hy  the 
Austrians,  but  are  no  longer  kept  up  as  military  defences. 
Verona,  which  is  the  chief  military  centre  of  the  Italian 
province  of  Venetia,  is  now  being  surrounded  with  a  circle 
of  forts  far  outside  the  obsolete  city  walls. 

The  early  palaces  of  Verona,  before  its  conquest  liy  Palaces, 
Venice,  were  of  very  noble  and  simple  design,  mostly  built 
of  fine  red  brick,  with  an  inner  court,  surrounded  on  the 
ground  floor  by  open  arches  like  a  cloister,  as,  for  example, 
the  Palazzo  della  Ragione,  an  assize  court,  begun  in  the 
12th  century.  The  arches,  round  or  more  often  pointed 
in  form,  were  decorated  with  moulded  terra-cotta  enrich- 
ments, and  often  with  alternating  voussoirs  of  marble. 
The  Scaligeri  Palace  is  a  fine  example,  dating  from  the  14th 
century,  with,  in  the  cortile,  an  external  staircase  leading 
to  an  upper  loggia,  above  the  usual  arcade  on  the  ground 
floor.  It  has  a  very  lofty  campanile,  surmounted  by  a 
graceful  octagonal  upper  story.  This  palace  is  said  to 
have  been  mainly  built  by  Can  Signorio  (Delia  Scala)  about 
1370.  After  the  conquest  by  Venice  the  domestic  build- 
ings of  Verona  assumed  qi^ite  a  different  type.  They 
became  feeble  copies  of  Venetian  palaces,  in  which  one 
form  of  window,  with  an  ogee  arch,  framed  by  the  dentil 
moulding  is  almost  always  used.  The  monotony  and  utter 
lifelessness  of  this  form  of  architecture  are  shown  in  the 
meaningless  way  in  which  details,  suited  only  to  the  Vene- 
tian methods  of  veneering  waUs  with  thin  marble  slabs, 
are  copied  in  the  solid  marbles  of  Verona.  From  the  skill 
of  Fra  Giocondo  (see  below),  Verona  was  for  many  years 
one  of  the  chief  centres  in  which  the  most  refined  and 
graceful  forms  of  the  early  Renaissance  were  developed. 
The  town-hall,  with  its  light  open  loggia  of  semicircular 
arches  on  the  ground  floor,  was  designed  by  Fra  Giocondo 
towards  the  end  of  the  15th  century;  its  sculptured  en- 
richments of  pilasters  and  friezes  are  very  graceful,  though 
lacking  the  vigorous  life  of  the  earlier  mediajval  sculptured 
ornamentation.  Verona  contains  a  number  of  handsome, 
though  somewhat  uninteresting,  palaces  designed  by  San- 
michele in  the  16th  century.  The  finest  are  those  of  the 
Bevilacqua,^  Canossa,  and  Pompei  families.  The  last  of 
these  is  now  the  property  of  the  city,  and  contains  a  gallery 
with  some  good  pictures,  especially  of  the  Verona,  Padua, 
and  Venice  schools.  As  in  Venice,  many  of  the  16th-cen- 
tury palaces  in  Verona  had  stuccoed  fai;ades,  richly  deco- 
rated with  large  fresco  paintings,  often  by  very  able 
painters.     One  of  these,  the  house  of  the  painter  Niccolo 

^  The  valuable  collection  of  works  of  art  once  preserved  in  the 
Bevilacqua  Palace  haa  long  since  been  dispersed. 
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Giolfiuo,  still  has  its  frescos  in  a  good  state  of  preservation, 
and  gives  a  vivid  notion  of  what  must  once  have  been  the 
effect  of  these  gorgeous  pictured  palaces.  The  episcopal 
palace  contains  '.he  ancient  and  valuable  diapter  library, 
of  about  1 2,000  volumes  and  over  500  5ISS.,  among  them 
the  palimpsest  of  the  Instiluiiones  of  Gaius  which  Xiebuhr 
Sqrire?.  discoverei  The  Piazza  delle  Erbe  (fruit  market)  and  the 
Piazza  dei  Signori,  both  in  the  oldest  part  of  the  city,  are 
very  picturesque  and  beautiful,  being  surrounded  by  many 
fine  mediaeval  buildings.  In  the  former  of  these  a  copy 
of  the  lion  of  Venice  has  recently  been  erected. 

Verona  had  a  population  of  67,080  in  1S71,  which  by 
18S1  had  increased  to  68,7-il.  In  spite  of  its  pleasant 
and  healthy  site,  ^Verona  is  in  winter  liable  to  be  cold  and 
rainy,  like  other  places  which  lie  along  the  southern  spurs 
of  the  Alps.  The  Adigc,  a  rapid  but  shallow  river,  shrinks 
to  an  insignificant  stream  during  the  summer.  Verona 
possesses  some  silk,  linen,  arid  woollen  manufactures,  and 
carries  on  a  considerable  trade  in  these  goods  and  in  grain, 
hides,'  flax,  hemp,  marble,  drugs,  ic.  Amongst  the  public 
institutions  of  the  place  may  be  mentioned  the  public 
library  (1802),  the  agricultural  academy  (1768),  the 
botanical  garden,  various  good  schools  and  colleges  (in- 
cluding a  theological  scmirary,  a  lyceum,  and  gymnasia), 
and  numerous  hospitab  and  charitable  organizations. 

Honan  Remains. — The  most  conspicuous  of  tlio  existing  Roman 
remains  is  the  great  amphitheatre,  a  building  of  the  2d  or  3d  cen- 
tury, which  in  general  form  closely  resembled  the  Colosseum  in 
Rome.  Almost  the  whole  of  its  external  arcades,  with  three  tiers 
of  arches,  have  now  disappeared  ;  it  was  partly  thrownj  down  by  an 
earthf^uake  in  1184,  and  aabsequently  u3ed  as  a  stone-quarry  to 
supply  building  materials,  llany  of  its  blocks  are  still  risible  in 
the  walls  of  various  meditevftl  buildings.  The  interior,  with  seats 
for  about  20,000  people,  has  been  frequently  restored,  till  none  of 
the  old  seats  remain.  Traces  also  exist  of  extensive  baths  and 
of  a  Roman  theatre,  the  latter  outside  the  most  ancient  line  of 
-walls,  close  to  the  left  bank  of  tho  river.  In  1SS5  jKirtious  of  a 
cumber  of  fine  mosaic  pavements,  dating  from  the  3d  century,  were 
•liscovered  extending  over  a  very  large  area  under  the  cloister  and 
other  parts  of  the  cathedral,  about  5  feet  below  the  preseut  floor 
level.  A  hirge  number  of  different  patterns  exist  in  a  good  state 
of  prcsen'ation,  elaborate  in  style,  but,  like  all  late  Roman  mosaics, 
ratlior  coarsely  executed  with  large  Usuree.  Tho  Museo  Lapidario 
contains  a  fine  collection  of  Roman  and  Etruscan  inscriptions  and 
sculpture,  mostly  collected  and  published  by  Scipiono  MalTci  in  tho 
18th  century. 

Artktic  Importance. — In  many  respocta  tho  resemblanco  between 
Verona  AnA  Florence  is  very  striking :  in  both  casoa  wo  have  a 
itrongly  fortiticd  city  built  in  a  fertile  valley,  on  the  banks  of  a 
rinding  river,  with  suburbo  on  higher  ground,  rising  close  above 
the  main  city  In  architectural  magnificence  and  in  wealth  of 
sculpture  and  painting  Verona  almost  rivalled  tho  Tuscan  city, 
and,  like  it,  gave  birth  to  a  very  large  niiml>er  of  artists  who  du- 
tingtiished  themselves  in  all  braaches  of  tho  fino  arta. 
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r^intiug  in  Verona  may  bo  divided  into  four  periods.  (L)  Tho 
first  p«*rio(I  is  rliaractorize^l  by  wall  paintings  of  pundy  native  stylo, 
closely  resembling  the  early  Christian  picture*  in  the  catacombs  of 
Rome.  Examrilcs  dating  Irnm  the  lOtb  to  tho  11th  century  have 
)  '  ' 'iiden  by  whitewash  on  the  oldest  i«rt«  of  the  navo 

ii  of  .**.  Zeno,    Tliey  arc  a  very  interesting  survival 
ir-al  Roman  stylo  of  painting,  ontl  apftear  to  Imj 
iiuit*F  ifrv  from  tho  generally  prevalent  Rvzantino  influence,     (ii.) 
llie  nyanlino  period  s««ma  to  nave  lasteil  during  the  12th  and  IStJi 
'      '  'T'     '      '■  ;         '  '  <>i)trm]M}ranoously 

■\\\7-\,  whose  chief 

!  the  1 4th  rentur)*. 

These  !»(•  jdinttrs  were  amung  ihoabltsl  uf  (.■intlo's  follawen,  and 

adorned  Verona  and  I'adua  with  a  number  of  very  beautiful  fro«cos, 

'    '  .     -      1  >      .  l.jur,  nml  rrmnrkable  for  their 

(iv. )  To  the  fourth  period 

fisflnrllo  or  Vittoie  Tisano 

'  charuiiiig  |mrit<-r  smt  iJie  greatest  medallist  of  Italy, 

V  a  pofiil  tif  Altirbiem  1     Mn«t  of  his  frearna  in  Vernna 


»f**ne  r,qir«-«'  hi*  .• 
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'  T 

was  s  ' 


tnn   rnnrriM  ntter  the  Conquest  uf 
-^ires.  thn  tea,  a  mountainous  land- 

■ari'i  •taleraent  that  rissncllo 


scape,  and  an  elaborately  painted  city  in  the  backeronnd.  Ths 
only  other  existing  fresco  by  Pisancllo  is  an  Annunciation  in  i 
Fcrmo  Maggiore.  For  Pisanello's  jiupils  and  other  painters  of  sub- 
sequent date,  sec  Schools  OF  Paintino,  vol.  xxi.  p.  443.  Domenico 
del  Riccio,  usually  nicknamed  Brusasorci  (1494-1567),  was  a  pro- 
lific painter  whose  works  are  very  numerous  in  Verona.  Paolo 
Cagliari  or  Paul  Veronese  (j.  r. ),  though  a  native  of  Verona, 
belongs  rather  to  the  Venetian  school. 

Verona  is  specially  rich  in  early  examples  of  decorative  sculpture.  Sculp- 
(L)  Tho  first  period  is  that  of  northern  or  Lombardic  influence,  ttin, 
exemplifieil  in  the  verj'  interesting  series  of  reliefs  which  cover  the 
western  facades  of  the  church  of  S.  Zeno  and  tho  cathedral,  dating 
from  the  12th  century.  These  reliefs  represent  both  sacred  sub- 
jects and  scenes  of  war  and  hunting,  mixed  with  grotesque  monsters, 
such  as  specially  delighted  the  rude  vigorous  nature  of  the  Lom- 
bards ;  tlicy  are  all  richly  decorative  in  effect,  though  strange  and 
unskilful  in  detail.  Part  of  the  western  bronze  doors'  of  S.  Zeno 
are  especially  interesting  as  being  among  the  earliest  important 
examples  in  Italy  of  cast  bronze  reliefs.  Thoy  represent  scenes 
from  the  life  of  S.  Zeno,  arc  rudely  modelled,  and  yet  very  dramatic 
and  sculpturesque  in  style.'  Many  of  the  12th-century  reliefs  and 
sculptured  capitals  in  S.  Zeno  are  signed  by  the  sculptor,  but  thesa 
merely  constitute  lists  of  names  about  whom  nothmg  is  known, 
(ii. )  In  the  13th  century  the  sculpture  seems  to  have  lost  the  Lom- 
bard vigour,  without  acquiring  any  qualities  of  su|)erior  grace  or 
refinement.  The  font  in  the  baptistery  near  the  cathedral  is  au 
early  example  of  this.  Each  side  of  the  octagon  is  covered  with  a 
largo  relief  of  a  Biblical  subject,  very  dull  in  style  and  coarse  in 
execution.  The  font  itself  is  interesting  for  its  early  form,  on« 
common  in  the  chief  baptisteries  of  northern  Italy  :  like  an  island 
in  tho  centre  of  tho  great  octagonal  tank  is  a  lobed  marble  recep- 
tacle, in  which  tho  officiating  priest  stood  while  he  immersed  the 
catechumens.  A  movable  wooden  bridge  must  have  iKien  used  to 
enable  tho  priest  to  cross  tho  water  in  the  surrounding  tank,  (iii.) 
The  next  period  is  that  of  Florentine  influence.  This  is  exemplified 
in  tho  magnificently  sculptured  toml>s  of  the  Delia  Scala  lorJ.s, 
designed  with  steadily  growing  splendour,  from  the  simple  sarco- 
phagus of  Martiiio  I.  down  to  the  elaborate  erection  over  the  tomb 
of  the  fratricide  Can  Signorio,  adorned  with  statuettes  ol  tho 
virtues,  to  the  ^>osscssion  of  which  ho  could  lay  so  little  claim.* 
The  recumbent  effigies  ami  dccorativo  details  of  these  tombs  are 
very  beautiful,  but  the  smaller  figures  of  angels,  saints,  and  virtues 
aro  rather  clumsy  in  proportion.  Tho  latest  tomb,  that  of  Can 
Signorio,  erected  during  his  lifetime  (c.  1370\  is  signed  "Boninus 
do  Campigliono  Mediolauensis  Dioscesis. "  This  sculptor,  though 
of  Milanese  origin,  belongs  really  to  the  school  of  tho  Florentim 
Andrea  Pisano.  One  characteristic  of  tho  14th  and  l.Stli  centurie; 
in  Verona  was  tho  custom,  also  followed  in  other  Lombanlic  cities, 
of  .'Siting  largo  equestrian  statues  over  the  tombs  of  |>ow-erful  mili- 
tary leaders,  lu  somo  cases  above  the  recumlicnt  efligy  of  tho  dead 
man,  as  if  to  represent  him  in  full  vigour  of  life  as  well  ss  in 
death.  That  which  crowns  the  canopy  over  the  tomb  of  Can 
Grande  is  a  very  noble,  though  somewhat  quaint,  work,  (iv.)  In 
tho  15th  century  the  influence  of  Venice  became  |>arainount,  though 
this  was  really  oirly  a  further  development  of  the  Florculins 
jnanncr,  Venice  itself  having  been  directly  influenced  in  the  14th 
century  by  many  able  sculptors  from  Florence. 

The  architecluro  of  Verona,  like  its  sculpture,  passed  through  Arclill«<» 
Ivombard,  Florentine,  snd  Venetian  stages,  Ci-l  The  church  of  S.  tur% 
Zsno  and  tho  cathedral,  lioth  of  which  were  mainly  rebuilt  in  the 
12lh  century,  ore  ver)*  noble  examples  of  tho  Lombardic  style,  with 
few  single-light  wind'ows,  and  with  the  walls  decorated  externally 
by  series  of  pilasters  and  bv  alternating  funds  of  reil  and  white, 
in  stone  or  brick.  Tho  arches  of  this  (wriod  are  semicirrular  and 
rest  on  round  columns  and  capitals,  richly  carved  with  grotesque 
figures  and  foliage.  Most  of  the  external  ornamentation  is  usually 
concentrated  on  the  western  front,  which  often  has  a  lofty  arched 
f-orch  on  marble  columns,  resting  on  griftins  or  lions  devouring 
their  i.rey.  (ii.)  Tho  Florentine  period  (c.  1250  to  1400)  is  rept»- 
sentoJ  by  tho  church  of  S.  Anaslaaia,  and  by  many  more  or  les» 
mutilated  palaces,  with  fino  courts  surrounded  by  aivades  in  one 
or  more  stories.  The  arches  are  mostly  pointed,  ami  in  other 
respects  tho  influence  of  northern  Gothic  was  more  direct  in  Verona 
than  in   Florence.     Solidity  of  msM  and  simplicity  of  detail  are 

among  lb'     '        '  ''       '  (his  period,     (iii.)  Tho  \  enelian  i-erioO 

(f.  14110  :  '   little  oriiiinality  or  vigonr,  the  build- 

ingsofllii  ,  r.itbi-r. lull  copies  of  tb">e  at  Venire, 

(iv.)  Tho  early  I  |-e'l  into  yet\  v 

in  Verona,  msii  uisofFral. 


•  Tliey  ar»  froqiionlly  slatwl  to  bo  of  Iwlen  liponse,  but  tuey  ate 
nn\\T  r-i-tln^T'.  nrT'''"''''^v  br  the  cir*  ftertiys  pfnccM. 

•  1  verxKl  wfth  bmnio  reliefs  of  seenn  fniio 
(hr  rllcr  date,  snd  were  proUbljr  brougli'.  to 
Vet .  ■■    I i^i's. 

•  Bee  an  eloqutst  Urecrlpllon  bjr  Ruskln,  Strntt  tif  J'oiioe,  lU.  p. 

"0  M. 
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,  . ,-  r-  ■'  v--"i,  »ho  *••  at  fir»t  <  frUr  in  th»  mnnn^tory  of 
>.  Ho  n>H'  to  prc4l  celebrity  am  nn  arviiitrct,  anJ 
.1  •  'ful  4Ril  richly  •culpturt^i  huiMing*  iu  Yenico, 
Koiutf,  uiii  «vvu  lu  Franco  ;  he  hwhI  clawical  fortn*  with  ^oAt  tasto 
•nJ  tkill,  and  vilh  nuich  of  the  freedom  of  tho  oUer  mcdia'val 
■  rchitecta,  and  vxa  ttx^rially  roiuarkable  for  hit  rich  and  di-licato 
■calptur««t  decoration*.  The  Roman  gateway  of  Gallit>nna  (men- 
tioned belowV  aupplieU  a  6{iecial  form  of  window,  with  a  cirouUr 
Bich  on  pilaatera,  aurmounted  by  a  cornice;  this  waa  copied  by  Fra 
Giocondo,  antl  haa  been  naod  by  countless  architocta  down  to  tho 
pieaeot  day  without  any  alteration  whatever,' — a  remarkable  his- 
torr  for  a  design  :  it  w-as  invented  in  the  3d  centurv,  revived  in 
the  15th,  and  again  copied  in  tho  l»th.  Another  of  the  leading 
architecta  of  tho  next  atago  of  tho  Renaiuanoo  waa  the  Veroneao 
llkhele  Saxjiicuele  ■ /.p.  ',  a  great  military  enjjinccr,  and  designer 
of  an  immenw  namber  of  magnificent  palacoa  in  Verona  and  other 
citiea  of  Venetio.  Hia  buildings  art)  stately  and  graceful  in  pro- 
portion, bnt  ahow  a  tendencv  towards  that  dull  scholastio  clasHicism 
wIk  'i  in  the  bunds  of  Fallaiio  put  an  end  to  all  real  life  in  tho  art 
BiitOk).  Ji.-.j.-f. — Xothing  ia  certainty  known  of  tho  history  of  Verona 
nr.l;i  it  b«came  a  Homan  colony  with  tho  titlo  of  Auijusta,  together 
with  tho  rest  of  Venetia  (Tac,  i7iV.,  iiL  8,  and  Strabo,  p.  213). 
Ita  fertile  anrronnding^,  its  control  position  at  tho  junction  of 
several  great  roads,  and  tho  natnral  strength  of  ita  jiosition,  de- 
(fnded  by  a  river  along  two-thirds  of  ita  circumference,  all  com- 
bined to  make  Verona  ono  of  tho  richest  and  most  important  cities 
in  northern  Italy,  although  ita  extent  within  tho  walls  waa  not 
large.  The  existing  remains  of  wall  and  gates  aro  shown  by  in- 
•criptiona  on  them  to  date  from  the  3d  century  ;  tho  ancieut/cs^ 
•till  exists  as  an  open  canal,  so  that  tho  old  jvirt  of  the  city  U 
wholly  surrounded  by  water.  Ono  very  handsome  gateway  inside 
the  Roman  city,  now  called  tho  Porta  do'  Borsari,  waa  restored  ill 
283  by  Gallienua.  Thei«  are,  however,  tracea  of  a  more  ancient 
circuit  wall  and  gates  on  tho  old  line.  Tho  omf^ror  Constantino, 
vhile  advancing  towards  Rome  from  Gaul,  besieged  and  took 
Terona  (312) ;  it  waa  hero,  too,  that  Odoacer  was  defeated  (-189}  by 
Tbeodoric  tho  Goth,  who  built  a  palace  at  Verona  and  froqnontly 
lesided  there.     Verona  waa  tho  birthplace  of  Catullus. 

la  the  Middle  Ages  Verona  gradually  gr'»w  in  si^o  and  import- 
ance. In  early  times  it  '^aj  ono  of  tho  chief  residences  of  tiio 
Lombard  kings  ;'  and,  though,  Hko  other  cities  of  northern  Italy, 
it  suffered  much  during  tho  Guelf  and  Ghibelline  struggles,  it  roro 
to*  foremost  position  both  from  tho  political  and  the  artistic  point 
of  view  ander  ita  rulers  of  tho  Scaligor  and  Delia  Srala  families. 
The  first  prominent  member  of  tho  latter  family  and  founder  of 
his  dynasty  was  Martiuo  I.,  who  ruled  over  the  city  from  1260 
till  his  death  in  1277.  Verona  had  previously  fallen  under  tho 
po-ver  of  a  less  ablo  despot,  Ezzolino  da  Romano,  who  died  in  1259. 
Alberto  delta  Scala  (died  in  1301)  was  succeeded  by  hia  oldest  eon 
Bartolomeo,  who  was  confirmed  as  ruler  of  Verona  by  tho  popular 
Tote,  and  djed  in  1304.  Alboino,  the  second  son,  succeeded  hia 
brother,  and  died  in  1311,  when  the  yoangost  son  of  Alberto,  C^in 
Grande,  who  sinco  1303  had  been  joint. lonl  of  Verona  with  his 
brother,  succeeded  to  tho  undivided  powtr.  Can  Grande  (Francesco 
delU  Scala,  died  in  1329)  waa  tho  best  and  most  illustrions  of  his 
line,  and  ia  specially  famous  as  tho  hospitable  i«atron  of  Damb 
(o.e.).  Other  princes  of  this  dynasty,  which  lasto.!  for  rather  more 
than  a  century,  were  Giovanni  (d.  1360),  Jlartino  11.  (d.  1351\,  Can 
Grande  II.  [d.  1359),  and  Can  Signorio  (d.  1375).  In  1339  Giaa 
Galeazzo  Visconti,  duko  of  Milan,  became  by  conquest  lord  of 
Verona.  Soon  after  his  death  the  city  fell  by  treacherous  means 
into  tho  hanrls  of  Francesco  II.  di  Carrara,  lord  of  Padiia.  In 
1404-5,  Verona,  together  with  Padua,  was  finally  conquered  by 
Venice,  and  remained  subject  to  tho  Venetians  till  the  ovcrthrov/ 
of  tho  republic  by  Napoleon  in  1797,  who  in  tho  sanio  year,  after 
tho  treaty  of  Campo  Formio,  ceded  it  to  the  Austriins  with  tho 
rest  of  Vtnetia  ;  and  since  that  time  its  political  history  has  boon 
link'd  I'j  tl;i;  of  Venice. 

»>c  tl.  •  »i.  -K  workH  by  8clplone  Maffol  (Vrrana  Ittuilnla,  1728 ;  ituaua 
rtrr,r.f:>,  i:r<:  iri'l  La  AntUa  Conduion  ell  Virona,  171(»);  aluo  Panvlnlan 
A»t  ,  J  ■  i;-,  r.  r-jii»,  Ps'liu.  Iiyis  ;  IJ«  Portico,  Dtt-rliione  dl  Vrrona,  nXI ;  and 
for  v.u.-;  ..f  t:iy  older  bnUdltj^  mrect,  Brhk  and  Uarbli  Archftecturt,  l^ntlon, 
I&JS-  (J.  U.  M.) 

VERONESE,  Paolo  (1528-1588),  the  name  ordinarily 
given  to  Paolo  Caliari,  or  Caoliaei,  the  latest  of  the 
great  cycle  of  paintera  of  the  Venetian  echool,  was  born 
in  Verona  in  1528  according  to  tho  best  authorities  (Zan- 
etti  and  others),  or  in  1532  according  to  Ridolfi.  His 
father,  Gabriele  Caliari,  a  sculptor,  began  to  train  Paolo 
to  hia  own  profession.  The  boy,  however,  showed  more 
propensity  to  painting,  and  waa  therefore  transferred  to 

'  A«,  for  example.  In  Sir  Gilbert  Scott's  Oovemmont  olBcos,  White- 
hall, and  many  other  recent  baildiDgs  in  London. 

'  Verona  is  the  **  Bom  "  of  early  Gorman  legendary  history,  and  of 
the  i-^emt  which  celebrate  the  achievements  of  Charlemagne. 


his   nncle,    tho   pninfcr   Anfonio   Pi.tililc.      According  to 
Vnanri,  ho  waa  the  pupil  of  Giovanni  Carolto,  a  painter 
proficient  in  architecture  and  perspective  ;  this  statement 
remains  unconfirmed.     Paolo,  in  his  early  years,  applied 
himself  to  copying  from  tho  engravings  of  Albert  Diircr 
and  tho  drawings  of  Parmigiano  ;  and,  having  in  a  singular 
degree  the  gifts  of  facility,  retentivencss,  and  amenity,  he 
made  rapid  progress.     He  did  some  work  in  Ve|;otm,  but 
found  there  little  outlet  for  his  abilities,  tho  field  being 
pretty  woU  occupied  by  Ligozzi,  Brusasorci,  Batti.sta  dal 
Moro,  Paolo  Farinato,  Domenico  Riccio,  and  other  artists. 
Cardinal   Ercole   Gonzapa   took   him,   when    barely  past 
twenty  years  of  age,  to  Mantua,  along  with  tho  three  last- 
named  painters,  to  execute  in  tho  cathedral  a  picture  of 
the  Temptation  of  St  Anthony;  here  Caliari  was  considered 
to  excel  his  competitors.     Returning  to  Verona,  he  found 
himself  exposed   to  some  envy  and  ill-will.      Hence   he 
formed  on  artistic  partnership  with  Battista  Zelotti,  and 
they  painted   together  in  the  territories  of  Vicenza  and 
Treviso.     Finally  Paolo  went  on  to  Venice.     Iu  this  city 
his  first  pictures  were  executed  in  1555  in  tho  sacristy 
and  church  of  St  Sebastian,  an  uncle  of  his  being  i)rior  of 
tho  mona.stery.     The  subjects  on  tho  vaulting  are  taken 
from  tho  history  of  Esther ;  and  these  excited  so  much 
admiration  that  thenceforward  Caliari,  aged  about  twenty- 
eight,  ranked  almost  on  a  par  with  Tintoretto,  aged  about 
forty-five,  or  with  Titian  in  his  eightieth  year,  and  his  life 
became  a  series  of  triumphs.     Besides  the  Esther  subject:} 
these  buildings  contain   his  pictures  of  the   Baptism  O 
Christ,  the  Martyrdom  of  St  Marcus  and  St  Marcellinuk 
tli9  Martyrdom  of  St  Sebastiin,  &c.     As  regards  this  last 
named  work,  there  is  a  vague  tradition  that  Caliari  paintec. 
it  at  a  time  when  he  had  taken  refugo  in  tho  monastery, 
for  some  reason  now  unknown.     Ho  entered  into  a  com 
petition  for  painting  the  ceiling  of  tho  library  of  St  Mark 
and  not  only  obtained  the  commission  but  executed  it  will 
60  much  power  that  his  very  rivals  voted  him  tho  goldeii 
chain  which  had  been  tendered  as  an  honorary  distinction 
At   one   timo  he   returned   to   Verona,   and    painted    th> 
Banquet  in  the  House  of  Simon  tho  Pharisee,  with  Jesua 
and  }iary  Magdalene,  for  the  refectory  of  St  Mazzaro, — a 
picture   now  in   Turin.      In    1560,   however,   he   was   in 
Venice  again,  working  partly  in  the  St  Sebastian  buildings 
and  partly  in  the  ducal  palace.     He  visited  Rome  in  1563 
in  tho  suite  of  Girolamo  Grimani,  tho  Venetian  ambassadoi 
and  acquired  enhanced  elevation  of  style  by  studying  tho 
works  of  Raphael  and   Michelangelo,  and   especially  tha 
antique.     Returning  to  Venice,  he  was  overwhelmed  with 
commissions,  almost  transcending  the  re.sources  even  of 
his  own  marvellous  assiduity,  fertility,  and  promptitude,— 
qualities  in  which  no  painter  perhaps  has  ever  surpassed, 
him.      He  was  compelled  to  decline  an  invitation   from 
Philip   II.  to  go  to  Spain   and  assist  in   decorating   thb 
Escorial.     One  of  his  pictures  of  this  period  is  the  famous 
Venice,  Queen  of  tho  Sea,  in  tho  ducal  palace.     He  diet) 
in  Venice  on  tho  20th  (or  perhaps  19th)  of  April  1588, 
and  was  buried  in  the  church  of  St  Sebastian,  a  monument 
being  set  up  to  him  there  by  his  two  sons,  Gabrielo  and 
Carlo,  and  his  brother,  Benedetto,  all  of  them  painters. 

Boyond  his  magnificent  performances  as  a  painter,  tho  known 
incidents  in  the  lifo  of  Paul  Veronesa  aro  (as  will  bo  perceived  from 
tho  above  account)  very  few.  That  ho  was  prosperous  is  certain, 
and  that  ho  was  happy  is  an  almost  necessary  inforcnco  from  tho 
charocter  of  his  pictures,  on  which  tho  joy  of  living  is  inofTaccably 
stamped.  Ho  was  honoured  and  loved,  being  kincl,  aniiable,  gener- 
ous, and  an  excellent  father.  Hia  person  ii  well  known  from  tho 
portraits  loft  by  himself  and  others  :  ho  was  a  dark  man,  rather 
good-looking  than  otherwise,  somewhat  bald  in  early  middle  age, 
and  with  nothing  to  mark  an  exccptionnl  energy  or  turn  of  char- 
acter. In  his  works  tiro  first  quality  which  strikes  ono  is  tho  palatini 
splendour — grand  architoctiiro,  stately  vistas,  personages  of  easy 
and  affable  dignity  in  sumptuous  costumes,  tho  crowded  assemblies, 
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the  laxnry  of  environment,  the  air  and  light,  the  gracefal  and 
abundant  poise  of  action  and  of  limb,  the  rhythmic  movement,  the 
sweet  and  lordly  variegation  of  tint.  The  pictorial  inspiration  is 
entirely  that  of  the  piercing  and  comprehensive  eye  and  the  magical 
hand — not  of  the  mind  ;  for  Veronese  yields  none  but  negative 
results  to  the  touchstone  either  of  exalted  and  profound  imagina- 
tion or  of  searching  and  constructive  common-sense.  The  human 
form  and  face  are  given  with  decorous  comeliness,  often  with  beauty. 
He  conatantly  painted  bis  figures  and  faces  from  the  life,  thus 
securing  range  and  precision  of  character  ;  but  of  individual  apposite 
expreasion  there  is  next  to  none,  and  of  reasoned  realistic  contact 
with  the  professed  subject  matter — whether  in  general  disposition, 
in  costnme  and  accessory,  or  in  attitude  and  effort  of  mind — there 
is  frequently  no  trace  at  all.  In  fact,  Paolo  Veronese  is  pre- 
eminently a  painter  working  pictorially,  and  in  no  wise  amenable 
to  a  literary  or  rationalizing  standard  :  yon  can  neither  exhibit  nor 
vindicate  his  scenic  apparatus  by  any  transcription  into  words.  He 
•njoys  a  sight  much  as  Ariosto  enjoys  a  story,  and  displays  it  in 
form  and  colour  with  a  zest  like  that  of  Ariosto  for  language  and 
Terse.  As  we  have  already  indicated,  he  was  supreme  in  represent- 
ing, without  huddling  or  confusion,  numerous  figures  in  a  luminous 
and  diffused  atmosphere,  while  in  richness  of  draperies  and  Irans- 

farency  of  shadows  ne  surpassed  all  the  other  Venetians  or  Italians. 
n  gifts  of  this  kind  Rubens  alone  could  be  pitted  against  him.  In 
the  moderation  of  art  combined  with  its  profusion  ho  far  excelled 
Bubens  ;  for,  dazzling  as  is  the  first  impression  of  a  great  work  by 
Veronese,  there  is  in  it,  in  reality,  as  much  of  sobomoss  and  serenity 
as  of  exuberance.  By  variety  and  apposition  he  produces  a  most 
brilliant  effect  of  colour  ;  and  yet  his  hues  are  seldom  bright.  He 
boards  his  primary  tints  and  bis  high  lights,  like  a  rich  miser  who 
knows  how  to  play  the  genial  host  on  occasion.  A  colossal  spon- 
taneity, to  which  a  great  result  is  only  a  small  effort  of  faculty,  i» 
the  chief  and  abiding  impression  derived  from  contemplating  his 
works.  He  very  rarely  produced  small  pictures :  the  spacious  was 
)iii  element. 

Of  all  Veronese's  paintings  the  one  which  has  obtained  the 
greatest  world-wide  celebrity  is  the  vast  Marriage  at  Cana,  now  in 
the  Louvre.  It  contains  about  a  hundred  and  twenty  figures  or 
beads — those  in  the  foreground  being  larger  than  life.  Several  of 
them  are  portraits.  Among  the  personages  specified  (some  of  them 
probably  without  sufficient  reason)  are  the  Marquis  del  Vasto. 
Queen  Eleanor  of  France,  Francis  I.,  Queen  Mary  of  England,  Sul- 
tan Soleyman  I.,  Vittoria  Colonna,  Charles  V.,  Tintoretto,  Titian, 
the  elder  Bassano,  Benedetto  Caliari,  and  Paolo  Veronese  himself 
(the  figure  playing  the  viol).  It  is  impossible  to  look  at  this  picture 
without  astonishment ;  it  enlarges  one's  conception  of  what  pic. 
torial  art  means  and  can  do.  "Tne  only  point  of  view  from  which 
it  fails  is  that  of  the  New  Testament  narrative  ;  for  there  is  no 
more  relation  between  the  Galilean  wedding  and  Veronese's  court- 
banc^not  than  between  a  true  portrait  of  Lazarus  and  a  true  portrait 
of  Divea.  This  stupendous  performance  was  executed  for  the  re- 
fectory of  the  monastery  of  S.  Giorgio  Maggiore  in  Venice,  the  con- 
tract for  it  being  signed  in  Jnne  1562  and  the  picture  completed  in 
September  1563.  Ita  price  was  324  silver  ducats  (  =  £1 60),  along  with 
the  artist's  living-expenses  and  a  tun  of  wine.  Tlicre  are  five  other 
great  banquet-picture*  by  Caliari,  only  inferior  in  scale  and  excel- 
lence to  this  of  Cana.  One  of  them  is  also  in  the  Louvre,  a  Feast 
in  the  House  of  Simon  the  Pbariioc,  painted  towards  1570-75  for 
the  refectory  of  the  Servit«s  in  Venice.  A  different  version  of  the 
same  theme  is  in  the  Brer*  Gallery  of  Milan.  The  Feast  of  Simon 
the  Leper,  1570,  was  done  for  the  refectory  of  the  monks  of  St 
Sehailian,  and  the  Feast  of  Levi  (St  Matthew),  1573,  now  in  the 
Venetian  acadeniv.  for  the  refectory  of  the  monks  of  St  John  and 
St  Paul.  In  cacn  instance  the  pnc«  barely  exceeded  the  cost  of 
the  materials,  so  different  were  the  conditions  under  which  an 
artist  even  of  the  first  celebrity,  as  VeroncM  then  was,  worked  in 
Italy  in  the  16th  century  from  the  conditions  prevailing  at  the 
pr<fi«nt  day.  The  Louvre  contains  ten  other  specimens  of  V  eroneae, 
notably  the  Susanna  and  the  Elders,  and  the  Supper  at  Emmaua. 
In  the  London  National  Oallory  are  six  examples.  The  moat 
bcauiiful  is  St  Helena's  Vision  of  the  Cms,  foundivl  upon  an  on- 
graving  by  Marrantonio  after  a  drawing  soppoanl  to  bo  the  work 
of  Raphael.  Far  more  famous  than  this  is  the  Family  of  Darius 
at  the  Feet  of  Alexander  the  Great  after  the  Battle  of  laana— the 
•-aplivea  having  misUken  Hephnation  for  Aleian.ler.  It  was 
•■ought  for  £l.t.5«ip,  ond  has  even  be«n  tenned  (very  unreanonably) 
the  most  c»le>iralr.l  of  all  Veronese's  works.  The  principal  figure* 
are  |«rtr»il«  of  iho  I'iMni  fsmily.  It  ia  said  that  Caliari  was  ac- 
HilrnUllv  deUlni-l  at  the  1'i.ani  villa  at  Fjit*,  and  th*re  painted 
lhl«  work,  and,  on  quitting,  told  the  family  that  he  had  lofl 
Uhind  him  sn  ixjulvali-nt  for  hii  conrt»ou»  ent<Tl*uimrnt.  Another 
nirtiire  in  the  National  nailery,  Kumn*  and  the  Hull,  1»  a  study 
for  the  largo  [painlinff  in  the  imperial  gallery  of  Vianna,  and  r«- 
a«mMe*  one  in  th«  ducal  p«lar«  of  Venire,  The  Vanetian  ar*- 
demy  conuina  foiirtoen  works  by  VeronnM-.  On»  of  the  finest— it 
l«  inde«d  *  singular  and  rhoiro  maaterpin-r  _  ia  a  roniparatiTrly 
small  pictnn  of   th*  llattis  of   L*p*nto,   with  Christ   in  httvcn 


pouring  light  upon  the  Christian  flee*  and  darkness  on  the 
Turkisn.  In  the  Uffizi  Gallery  of  Florence  are  two  specimens  of 
exceptional  beauty — the  Annunciation  and  Esther  Presenting  her- 
self to  Ahasuerus  ;  for  delicacy  and  charm  this  latter  work  yields 
to  nothing  that  the  master  produced.  In  Verona  St  George  and 
St  Julian,  in  Brescia  the  Martyrdom  of  St  Afra,  and  in  Padua  the 
Martyrdom  of  St  Justina  are  works  of  leading  renown.  The  draw- 
ings of  Veronese  are  very  fine,  and  he  took  pleasure  at  times  in 
engraving  on  copper. 

The  brother  and  sons  of  Paolo  already  mentioned,  and  Battista 
Zclotti,  were  his  principal  assistants  and  followers.  Benedetto 
Calia'ri,  the  brother,  who  was  about  ten  years  younger  than  Paolo, 
is  reputed  to  have  had  a  very  large  share  in  designing  and  execut- 
ing the  architectural  backgrounds  which  form  so  conspicuous  a 
feature  in  Paolo's  compositions.  If  this  is  not  overstated,  it  must 
be  allowed  that  a  substantial  share  in  Paolo's  fame  accrue*  to 
Benedetto ;  for  not  only  are  the  backgrounds  admirably  schemed 
and  limned,  but  they  govern  to  a  large  extent  the  invention  and 
distribution  of  the  groups.  Of  the  two  sons  Carlo  (or  Carletto), 
the  younger,  is  the  better  known.  He  was  bom  in  1570,  and  was 
the  favourite  of  his  father,  who  sent  him  to  study  under  Bassano. 
He  produced  various  noticeable  works,  and  died  young  in  1596. 
Gabriele,  boru  in  1568,  attended,  after  Carlo's  death,  almost  en- 
tirely to  commereial  affairs  ;  his  works  in  painting  are  rare.  All 
three  were  occupied  after  the  death  of  Paolo  in  finishing  his 
pictures  left  uncompleted. 

8m  Ridolfl,  Lf  ^ftTtlriglu  cUW  Artt,  4c,;  Dal  Poizo,  Tift  dt'  Pittt^ri  rmnrti, 
Ac;  Zanetti,  Drlta  PiUur-a  Vtnexiana,  &c,;  anil  Lanzi.  (W,  M,  R,) 

VERONICA,St.  AccordingtotheBollandisU(4thFeb.), 
Veronica  or  Berenice  was  a  pious  woman  of  Jerusalem  who, 
moved  with  pity  as  Jesus  bore  His  cross  to  Golgotha,  gave 
Him  her  kerchief  that  He  might  wipe  the  drops  of  agony 
from  His  brow.  The  Lord  accepted  the  offering  and  after 
using  it  handed  it  back  to  her,  bearing  the  image  of  Hi.s 
face  miraculously  impressed  upon  it.  According  to  various 
forms  of  the  legend,  Veronica  is  identified  with  the  niece  of 
Herod  the  Great,  with  the  woman  whom  Christ  healed  of 
an  issue  of  blood  (Mark  t.  25  tq. ;  Matt.  ix.  20  tq.),  with  a 
woman  who  afterwards,  along  with  fifty  others,  young  men 
and  maidens,  suffered  martyrdom  at  Antioch,  and  with  the 
beloved  of  one  Amator,  who  is  described  as  "  famulus  S. 
Virginis  Marise  et  Jcsephi,  et  Domini  bajulus  ac  nutricius,*' 
who  afterwards  became  an  ascetic  and  died  at  Roquemadore 
(Rupes  Amatoris)  near  Bordeaux.  Current  tradition  in 
the  Roman  Church  has  it  that  Veronica  was  able  to  heal 
Tiberius  of  a  grievous  sickness  with  her  napkin,  and  that 
the  emperor,  thus  convinced  of  the  diviiiity  of  Christ,  forth- 
with sent  Pilate  into  exile.  This  napkin  (tuiiarium)  was 
in  the  time  of  Pope  John  VII.  (705)  in  the  church  of  S. 
Maria  Maggiore  in  Rome,  but  is  now  in  St  Peter's,  though 
possession  of  it  is  indeed  claimed  also  by  Milan  and  Jacn 
(Spain).  The  Bollandist  form  of  the  story  cannot  be  traced 
further  back  than  to  about  the  second  quarter  of  the  15th 
century  ;  but  in  a  MS.  of  the  8th  century,  now  in  the 
Vatican,  Veronica  is  said  to  have  painted,  or  caused  to  be 
painted,  the  portrait  of  Christ  after  she  had  been  healed 
by  Him.  In  the  13th  century  wc  find  the  miraculous 
picture  itself  spoken  of  as  "  figure  Domini  quio  Veronica 
dicitur,"  and  this  has  suggested  to  archaeologists  the  ques- 
tion whether  the  legend  of  the  woman  Veronica  may  not 
have  arisen  by  confusion  out  of  a  totally  distinct  legend 
as  to  a  vera  icon  (tinut),  such  as  that  which,  according  to 
Greek  tradition,  Josus  sent  with  an  autograph  letter  to 
Abgarus  of  Edesso.  St  Veronica  is  commemorated  on 
Shrove  Tuc.vlay,  but  her  festival  is  not  of  obligation. 

See  Karl  Pearson's  Pu  /Vwiim,  ^in  Pritrag  twr  QtnekiekU  tU» 
ChritlutbUdtt  in  MiUelalttr  (Slnuburg,  1897),  which  contains  a 
diacuaaion  of  the  evolution  of  the  story  and  mnch  intrreating  matter 
relating  to  the  hymnologiral,  liturgical,  and  artistic  aap<K>ts  of  tha 
subje<-t. 

VKHRKS  (r,  1 1 2-43  B,c,),  wbow  name  haa  liccn  branded 
with  everlasting  infamy  by  the  specchea  of  Cicero,  was  the 
bad  son  of  a  liod  father.  The  elder  Vcrres  was  an  old  hand 
at  joV>l>cry  and  briUry,  and  •oino  of  his  »e>n»  iUpoltcn 
gains  found  their  way  into  hi*  (wckct.  Ho  had  some  sort 
of  ronnoxion  with  the  dictator  Snlla,  and  it  was  tiirough 
this  prol>ably  that  he  roso  to  bo  a  acnator ;  poiwililv.  tlinngb 
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this  is  very  doubtful,  ho  may  have  belonged  to  some  branch 
of  the  Cornelian  family,  or  have  been  adopted  into  it.  The 
younger  Yerres  held  his  first  important  appointment  about 
33  B.C.  as  quwstor  of  the  consul  Carbo  in  Cisalpine  Gaul. 
This  implies  that  he  was  then  of  the  democratic  party 
of  Marios  ;  but  ho  left  it  the  same  year,  after  having 
deserted  and  betrayed  Carbo  and  embezzled  the  public 
money*  of  which  as  quKstor  ho  had  the  handling. 
JLs  a  reward  for  his  treachery  ho  got  out  of  Sulla  a 
»lic«  of  the  landed  property  of  some  of  the  proscribed 
citizens  of  Beneventum,  and  Sulla  probably  screened  him 
in  the  following  year  when  he  was  threatened  with  an 
action  by  the  treasury  officials  for  his  peculations  umdcr 
Carbo.  Next  year,  80  b.c.,  he  was  in  Asia  on  the  staff  of 
Dolabella,  governor  of  Cilioia,  where  he  again  acted  as 
qiuestor.  The  governor  and  his  subordinate  plundered  in 
concert,  till  in  78  B.C.  Dolabella  had  to  stand  his  trial  at 
Rome,  and  was  convicted,  mainly  on  the  evidence  of  Verres, 
who  thus  secured  a  pardon  for  himself.  In  7-t  B.C.  he 
was  elected  pr:etor,  bribing  heavily,  it"  was  said,  and  ho 
had  what  was  termed  the  city  prietorship,  which  gave  him 
all  the  powers  of  an  English  lord  chancellor,  with  but  in- 
adequate checks  on  their  abuse.  Verres,  as  a  creature  of 
Sulla's,  in  several  of  his  judicial  decisions  turned  them  to 
political  ends  for  the  advantage  of  himself  and  his  party. 
After  his  year  of  praetorship  Verres  went  as  governor  to 
Sicily,  the  richest  and  most  attractive  of  the  Roman  pro- 
vinces, with  its  treasures  of  Greek  art,  its  Greek  civiliza- 
tion, and  its  many  noble  and  beautiful  cities.  Rome  had 
recognized  the  claims  of  Sicily  to  a,  kindly  and  indulgent 
rule,  and  the  people  were  for  the  most  part  comfortable 
knd  contented.  But  under  Verres  the  island  experienced 
more  utter  misery  and  desolation  than  it  had  felt  amid  the' 
horrors  of  that  long  and  fierce  struggle,  the  First  Funic 
War.  The  corn-growers,  and  the  revenue  collectors  or 
"  publicans,"  were  ruined  by  exorbitant  imposts  or  by  the 
iniquitous  cancelling  of  contracts;  temples  and  private 
botues  were  robbed  of  their  works  of  art,  which  to 
the  Sicilian  Greek  were  even  dearer  than  his  money ; 
and  to  all  this  were  added  insult  and  outrage.  Men 
who  had  the  Roman  franchise,  which  was  now  beginning 
to  be  widely  diflfused,  were  among  the  victims  of  Verres : 
one  was  scourged  publicly  at  Messana  on  an  unproved 
charge.  Verres  returned  to  Rome  in  70  B.C.,  with  plunder 
which  he  boasted  would  enable  him  to  live  in  ease  and 
luxury,  even  if  he  had  to  surrender  two-thirds  of  it  to 
bribe  a  Roman  jury.  The  prosecution  which  he  antici- 
pated was  commenced  the  same  year  by  the  provincials  of 
Sicily,  and  was  at  their  request  undertaken  by  Cicero. 
Verres  entrusted  his  defence  to  the  most  eminent  of  Roman 
advocates,  Hortensius,  and  he  had  the  sympathy  and 
support  of  several  of  the  leading  Roman  nobles.  The 
court  before  wWch  he  was  to  be  tried  was  composed 
exclusively  of  senators,  some  of  whom  might  be  his 
personal  friends.  But  the  presiding  judge,  the  city  praetor 
Acilius  Glabrio,  was  a  thoroughly  honest  man,  and  his 
assessors  were  at  least  not  accessible  to  bribery.  Cicero 
took  care  that  the  evidence  should  be  overwhelming,  and 
he  had  a  host  of  witnesses  in  readiness,  not  only  from  the 
ill  used  towns  of  Sicily,  but  from  every  part  of  the  Greek 
world.  The  trial,  one  of  the  most  memorable  in  antiquity, 
began  early  in  the  August  of  70  B.C.,  after  an  unsuccessful 
attempt  by  the  counsel  for  Verres  to  get  it  adjourned  to  the 
following  year,  when  Hortensius  would  himself  be  consul 
and  the  presiding  judge,  Metellus,  one  of  his  political 
friends.  Cicero  opened  the  case  with  a  comparatively 
brief  speech  (Actio  Prima  in  Verrem),  following  it  up  with 
the  examination  of  witnesses  and  documentary  evidence, 
and  convincing  Hortensius  that  his  client's  cause  was 
ikopeless.  ^  Before  the  expiration  of  the  nine  days  allowed 


for  the  prosecution  Verres  was  on  his  way  to  Marseilles ; 
there  ho  lived  in  exile  to  the  year  43  B.C.,  with  abundant 
incans  of  enjoying  life  in  his  own  way.  The  story  went 
(Fliny,  iV.  J/.,  xxxiv.  2)  that  his  name  was  on  the  pro- 
scription list  of  Marcus  Antonius,  and  that  iu  fact  he  owed 
his  death  to  the  murderer  of  Cicero. 

Ytrrcs  may  not  have  been  quite  so  black  as  he  is  painted  by 
Cicero,  on  whose  speeches  wo  dcpeml  entirely  for  our  knowledge  of 
the  man,  but  then)  can  hardly  bo  a  doubt  that  ho  stood  pre-eminent 
among  the  worst  specimens  of  Roman  provincial  governors.  It  is 
cruelly  unjust  to  the  memory  of  Warren  Hastings  to  suggest  a 
comparison  between  him  and  Verres,  though  between  tno  two 
trials,  between  the  charges  made,  and  the  general  character  and 
circumstauces  of  the  proceedings  there  aro  points  of  striking  re- 
semblance. But  there  is  a  cleurly  marked  dillerenco.  Verres  cared 
simply  for  himself ;  Hastings  thought  much  of  the  greatness  and 
glory  of  his  country.  For  ono  thing  indeed  we  have  to  thank 
Verres, — for  the  detailed  description  of  Sicily  and  its  Greek  art 
treasures  which  we  have  iu  Cicero's  famous  Vcrrine  orations. 

VERROCCHIO,  Andrea,  del  (1435-1488),  one  of  the 
most  distinguished  Florentine  artists  of  the  15th  century, 
equally  famed  as  a  goldsmith,  sculptor,  and  painter,  was 
born  at  Florence  in  1435.  He  was  the  son  of  Michele  di 
Francesco  de'  Cioni,  and  took  his  name  from  his  master, 
the  goldsmith  Giuliano  Verrocchi.  Except  through  his 
works,  little  is  known  of  his  life.  As  a  painter  he  occupies 
an  important  position  from  the  fact  that  Leonardo  da  Vinci 
and  Lorenzo  di  Credi  worked  for  many  years  in  his  bottega 
as  pupils  and  assistants.  Only  one  existing  painting  can 
be  attributed  with  absolute  certainty  to  Verrocchio's  hand, 
the  celebrated  Baptism  of  Christ,  originally  painted  for  the 
monks  of  Vallombrosa,  and  now  in  the  academy  of  Flor- 
ence. The  figures  of  Christ  and  the  Baptist  are  executed 
with  great  vigour  and  refinement  of  touch,  but  are  i-ather 
hard  and  angular  in  style.  As  Vasari  says,  Verrocchio  ■ 
"ebbe  la  maniera  alquanto  dura  e  crudetta."  The  two 
angels  are  of  a  much  more  graceful  cast ;  the  face  of  one 
is  of  especial  beauty,  and  Vasari  is  probably  right  in  say- 
ing that  this  head  was  painted  by  the  young  Leonardo. 
Other  pictures  from  Verrocchio's  bottega  probably  exist,  as, 
for  example,  two  in  the  National  Gallery  of  London  wrongly 
attributed  to  Ant.  Pollaiuolo — Tobias  and  the  Angel  (No. 
781)  and  the  very  lovely  Madonna  and  Angels  (No.  296), 
both  very  brilliant  and  jewel-like  in  colour.  One  of  the 
angel  faces  in  the  latter  picture  strongly  recalls  the  expres- 
sion of  Leonardo's  heads,  while  the  whole  scheme  of  pure 
glowing  colour  closely  resembles  that  employed  by  Di  Credi 
in  his  graceful  but  slightly  weak  pictures  of  the  Madonna 
and  Child.  This  exquisite  painting,  one  of  the  gems  of 
thejN^ational  Gallery,  may  possibly  have  been  painted  from 
Verrocchio's  design  by  Lorenzo  di  Credi  while  he  was 
under  the  immediate  influence  of  his  wonderful  fellow-pupil 
Da  Vinci.' 

In  examining  Verrocchio's  work  as  a  sculptor  we  are 
on  surer  ground.  One  of  his  earliest  works  was  the 
beautiful  marble  medallion  of  the  Madonna,  over  the  tomb 
of  Leonardo  Bruni  of  Arezzo  in  the  church  of  Santa  Croce 
at  Florence,  executed  some  years  after  Brum's  death 
(1443).  In  1472  Verrocchio  completed  the  fine  tomb  of 
Giovanni  and  Piero  de'  Medici,  between  the  sacristy  and 
the  lady  chapel  of  San  Lorenzo  at  Florence.  This  con- 
sists of  a  great  porphyry  sarcophagus  enriched  with 
magnificent  acanthus  foliage  in  bronze.  Above  it  is  a 
graceful  open  bronze  grill,  made  like  a  network  of  cord- 
age. In  1474  Verrocchio  began  the  monument  to 
Cardinal  Forteguerr^  at  the  west  end  of  Pistoia  cathedral. 
The  kneeling  figure  of  the  cardinal  was  never  completed, 
and  now  lies  in  a  room  of  La  Sapienza,  but  the  whole 
design  is  shown  in  what  is  probably  Verrocchio's  original 
clay  sketch,  now  in  the  South  Kensington  Museum  (see 

~^ 

'  See  Crowe  and  Cavalcaselle,  Fainting  in  Italy,  London,  1864,  ii*  1 

p.  400  sq. 
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6g.;.      Though   this  work  was  designed  by  Verroccbio.     the   strongly   marked   features   of   the   general,    so   that 

nothing  of  its  powerful  effect  is  lost  by  the  lofty  position 
of  the  head.'  According  to  Vasari,  Verrocchio  was  one  of 
the  first  sculptors  who  made  a  practical  use  of  casts  fronl 
living  and  dead  subjects.  He  is  said  also  to  have  produced 
plastic  works  in  terra-cotta,  wood,  and  in  wax  decorated 
with  colour.  As  a  sculptor  his  chief  pupil  was  Franceses 
di  Simone,  the  son  of  that  Simone  whom  Vasari  ^\ioiigiy 
.Us  a  brother  of  Donatello.  Another  pupil  was  Agnolo 
!  Polo  (Paolo),  who  worked  chiefly  in  terra<otta. 

Verrocchio  died  in  Venice  in  l-tSS,  and  was  buried  in 
the  church  of  St  Ambrogio  in  Florence.  (j.  n.  si.) 

YERS.\ILLES,  a  town  of  France,  chef-lieu  of  the 
department  of  Seine-et-Oise  and  an  episcopal  see,  lies 
1 1  miles  west-south-west  of  Paris,  with  which  it  is  con- 
nected by  railways  on  both  banks  of  the  Seine  and  by 
a  tramway.  The  town  owes  its  existence  to  the  palace 
(460  feet  above  the  sea)  built  by  Louis  XIV.  The  fresh 
healthy  air  and  the  nearness  of  the  town  to  Paris  have 
attracted  many  residents,  and  the  interest  attaching  to  tho 
place  draws  crowds  of  visitors.  The  population  in  1881 
^^as  48,012;  in  1886  it  was  49,514  (commune  49,852), 
including  about  10,000  military. 

The  thrco  avenues  of  St  Cloud,  Paris,  and  Sccaux  converge  in 
the  Place  d'Armes.  Between  them  stand  the  former  stables  of 
the  palace,  now  occupied  by  the  artillery  and  engineers.  To  tho 
south  lies  the  quarter  of  Satory,  the  oldest  part  of  Versailles,  with 
the  cathedral  of  St  Louis,  and  to  the  north  the  new  quarter,  with 
the  church  of  Notre  Dame.  To  the  west  a  gilded  iron  gate  and 
a  stone  balusti^do  shut  off  the  great  court  of  the  palace  from  th« 
Place  d'Armes.  On  cither  skle  are  allegorical  groups,  besides 
statues  of  the  statesmen  Suger,  Sully,  Richelieu,  and  Colbert,  the 
soldiers  Dugucsclin,  Bayaru,  Turenoe,  and  Conde,  the  sailors 
Duquesne,  Tourvillo,  Duguay-Trouin,  and  Suffren,  and  the  marshals 
Jourdan,  Massena,  Lannes,  and  Morticr.  At  the  highest  point  of 
the  court  there  is  an  equestrian  statue  in  bronze  of  Louis  XIV., 
and  to  the  right  and  left  of  this  stretch  the  long  wings  of  the  palace, 
while  behind  it  stand  the  central  buildings  one  behind  the  other 
as  far  as  the  Marble  Court  Hero  all  tne  linos  of  construction 
meet,  and  here  were  the  rooms  of  Louis  XIV.  To  the  north  th» 
Chapel  Court  and  to  the  south  the  Princes  Court,  with  vaulted 
passages  leading  to  the  gnrdens,  separate  the  side  from  the  central 
puildings.  On  the  latter  is  the  inscription  "  A  toutes  les  gloire* 
de  la  Franco."  which  Louis  Philipjw  j'lstified  by  forming  a  collec- 
tion of  live  thousand  works  of  art  (valued  at  £1,000,000),  com- 
memorating the  great  events  and  persons  of  French  history.  The 
palace  chapel  (1896-17I0),  the  roof  of  which  can  be  seen  from  afar 
rising  above  the  rest  of  the  building,  was  the  last  work  of  Mansard. 


the  actual  execution 
the  Florentine  Lor- 
enzetto.     In  1476 
Verrocchio   model- 
led   and    cast    the 
fine  but  too   real- 
istic bronze  statue 
of   David,  now  in 
the  Bargello  (Flor- 
ence) ;  and  in  th? 
following   year    1. 
completed    one    of 
the   reliefs  of   the 
magnificent    silver 
altar-frontal  of  the 
Florentine    baptis- 
tery,   that     repre-  Ip 
seuting     the     ?■•  -  ^' 
headingof  St  Johi!. 
Verrocchio's   other 
works   in  the  pre- 
cious   metals    are 
now   lost,  but  Va- 
sari records  that  he 
made     many     ela- 
borate    pieces      of  day   skoU.i    i\.r    iht    uioimmeat    of   Cardinal 
plateand jewellery,      Forteguerra,  showing  the  kneeling   portrait 
such  as  morses  for 
copes,    as   well   as 
a    series   of    silver 


of  the  cardinal,  which  is  not  in  the  actual 
monument ;  a  very  poor  modem  figure  oc- 
cupies its  place. 


statues  of  the  Apostles  for  the  pope's  chapel  in  the  Vatican. 

Between  1478  and  1483  he  was  occupied  in  making  the 

bronze  group  of  the  Unbelief  of  St  Thomas,  which  still 

stands  in  one  of  the  external  niches  of  Or  San  Michele 

(Florence).     He  received  800  florins  for  these  two  figures, 

which  are  more  remarkable  for  the  excellence  of   thfeir 

technique    than   for    their    sculpturesque    beauty.      The 

attitudes  are  rather  rigid,  and  the  faces  hard  in  expression. 

Verrocchio's    chief    masterpiece    was    the    colossal   bronze 

equestrian   statue   of   the   Venetian    general   Bartolomeo 

CoUeoni,  which  stands  in  the  piazza  of  SS.  Giovanni  e 

Paolo  at  Venice.     Verrocchio  received  the  order  for  this 

statue  in  1479.  but  had  only  completed 

the  model  when  he  died  in  1488.     In 

spite   of    his    request    that    the    casting 

should  bo  entrusted  to  his  pupil  Lorenzo 

di  Crcdi,  the  work  was  given  to  Alcs- 

sandro  Lcopardi  by  the  Venetian  senate. 

and  the  statue  was  gilt  and  unveiled  in 

1496. '     There  appears  to  be  no  doubt 

that  the  raotlcl  was  completed  by  Vcr 

rocchio  himself,  and  that  nothing  more 

than  its  reproduction  in  bronze  should 

be  attributed  to  the  much  feebler  hand    ^ 

of  Lcopardi,  who,  however,  has  set  his   ji 

own  name  alone  on  the  belly-band  of  the   f( 

horse— ALEXANDER  •  LEOPARDVa  V 

F.   OPD8. 

equestrian  itat 

•omo  respects   superior   to   tuo  nntiq 

bronze  of  .Marcus  Aurclius  in  Bnnio  and 

to  that  of   Gnttamclata  nt    I'ndiia   by   Donatello.      The 

borso    is    designed    with    wonderful    nobility    and    spirit, 

and  the  cosy  poso  of  the  great  general,  combining  perfect 

bounce  with  absrduto  case  and  security  in  the  saddle,  is  a 

marvel  of  sculpturcsquo  obility.'     Moat  rcmnrkablo  skill 

ia  shuwn  by  tho  way  in  which  Vcrrorrhio  has  oxagj^cratcd 

~  '  8m  Oay,  Cart.  InM.,  I.  p.~3'!7] 

*  8m  ScCLmTBl,  ToL  uL  p.  608,  fl(.  11. 


This  is  perhaps  tho  noblest   ^ 
■tatuo  in  tho  world,  being  in   ^J,'g3g 
cts   superior   to   tho  antique  IsJOl 


I'lau  of  Vcniatllc*. 

Opposite  tho  altar  is  the  king's  gkllery,  which  commnnicatM  with 
the  rooms  on  th"  first  floor  of  the  palace.  The  ground-floor  of  th* 
north  wing  on  the  garden  siilo  rnntains  cloven  halls  of  luRtorical 
pictures  from  rioris  to  I.oui«  XIV..  and  on  tho  side  of  the  interior 
courts  a  gallery  of  tomlw.  ilatuos.  hu»l»  of  kings  and  coleliritica 
of  Kranre  for  tho  same  |ieriod.     The  Halls  of  the  Crasadej  oi>en  off 

•  Sm  Selratleo,  Arc^.  «  Smll.  <m  rnuiin.  1847:  Cicognara,  Fab- 
bridu  piu  CctpieM  di  Kaunia,  ISiS;  udUilaawl'i  «1.  of  Vaaari,  til. 
p.  3(7  f. 
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thM  ^l«rr,  and  aK  dccontcKl  with  the  arms  of  ciusaders,  kings, 
J.  .  ...   I.,..!.    ,n.)  ki.i  •!.»«,  and  with  those  of  tho  grand  •masters 
V  religious  onlcrs.     Ou  tho  first  floor  of 
[  rn  side  ar«  ten  halls  of  pictures  com- 

Mi  ■>  from  1795  to  1S55;  on  tho  court  side 

t-  ■  "hich  contains  tho  Joan  of  Arc  of  tho 

}  i:„.       ." i'and    then)   are    seven    lialla   chiefly 

iltToted  to  French  camiviigns  and  gonerals  in  Africa,  Italy,  the 
Crimea,  and  Mexico,  with  some  famous  war  pictures  hy  Horace 
TtioeL  TTjo  sccoud  story  has  a  ix)rtrait  galUry.  .  In  the  north 
wli.g  is  also  the  theatrv  built  under  Louis  aV.  by  Gabriel,  which 
w»s  first  used  on  the  16th  of  May  1770  on  the  marriage  of  tlio 
^AQphin  (iftorwarvls  Louis  XVI.)  and  Marie  Antoinette.  Hero, 
•n  ^i  Ootolvr  17S9,  the  celebrated  banquet  was  given  to  the 
Gaidr<i  du  Corps,  tlie  toasts  at  which  provoked  the  riots  that 
4rove  the  royal  family  from  Versailles;  and  here  tho  national 
assembly  met  from  10th  Majvh  1871  till  the  proclamation  of  the 
tonstitution  in  yS75,  and  the  senate  from  8th  March  1S70  till  tho 
return  of  the  two  chambers  to  Paris  in  1S79.  Tho  central  build- 
ings of  the  palace  project  into  the  garden.  On  tho  ground  floor  aro 
the  hills  of  celebrated  warriors  (once  the  anteroom  of  Madame 
4c  ro:iipttdoiir),  marshals,  constables,  and  admirals.  The  Grcit 
Dau)>hin  (son  of  Louis  XIV.),  tho  duke  and  duchess  of  Berri,  the 
rfanphin  (son  of  Louis  XV.),  Madame  de  .Montespan,  Madamo  do 
ruuiiu.loar,  and  the  daughters  of  Louis  XV.  all  lived  in  this  part 
of  liio  pilace.  The  gallery  of  Louis  XIII.,  decorated  with  nis- 
loii.il  ]  i.turcs  of  his  and  Louis  XIV.*8  time,  leads  to  the  halls 
fcMrrouu  iiiig  the  Marble  Court.  Ono  of  these  contains  many  plans 
of  la::'. z^,  and  at  its  door  Louis  XV.  was  wounded  by  Damiens  in 
1757.  The  lobbies  of  the  ground  floor  arc  full  of  busts,  statues, 
Lud  tombs  of  kings  and  celebmtcd  men.  Tho  famous  state  rooms 
are  on  the  first  floor.  On  the  garden  side,  facing  tho  north,  are  a 
*«riesof  seven  halls, — among  them  that  of  Hercules,  till  1710  tlic 
«]  per  half  of  the  old  chapel,  where  the  dukes  of  Chartres,  Maine, 
and  Burgundy  were  married,  and  Bossuet,  !Massillon,  and  Bourda- 
loue  preachc J  ;  the  Hall  of  Mercury,  where  tho  coflin  of  Louis 
Xn  .  stood  for  eight  days  after  his  death  ;  and  the  Hall  of  Apollo, 
cr  llii\>ne  room.  To  the  front  of  the  mlace,  facing  tho  west,  are 
tlic  Ga'.U'ries  of  AVar  and  Peace,  with  allegorical  pictures,  and  tho 
tilass  Gallery,  built  by  Mansard  in  1678  (240  feet  long,  34  wide, 
&ud  43  high),  having  34  arches,  17  of  which  are  filled  with 
windows  louking  on  the  gardens  and  17  with  largo  mirrors.  The 
g.  Ilery  i*  overloaded  witii  ornament,  and  tho  pictures  by  Lebrun, 
lite  iiojliics  and  figures  of  children  by  Coysevox,  and  the  inscrip- 
tions a:tnbuted  to  Boilcau  and  Racine  all  glorify  Louis  XIV. 
This  gallery  was  used  by  him  as  a  throne  room  on  state  occasions. 
Here  the  king  of  Prussia  was  proclaimed  emperor  of  Germany  on 
l€th  January  1871.  Connected  with  the  Gallery  of  Peace  is  tho 
queen's  ro'>m,  occupied  successively  by  Mario  Theivsc,  JIurie  Lcc- 
aiuska,  and  Marie  Antoinette,  where  the  duchess  of  Angoultmo 
vas  born,  the  duchess  of  Burgundy  died,  and  Marie  Antoinette 
was  almost  assassinated  on  6th  October  1789.  The  Coronation 
Hall  is  so  called  from  David's  picture  of  Napoleon's  coronation, 
which  is  regarded  as  the  artist's  masterpiece.  This  hall  opens  on 
tlie  marble,  or  queen's,  staircase.  Behind  the  Glass  Gallery  on 
the  side  of  the  court  are  the  rooms  of  Louis  XIV.  The  (Eil  do 
&euf,  named  from  its  oval  window,  was  the'  anteroom  where  the 
rourtiers  waited  till  the  king  rose.  In  it  is  a  picture  repieseuting 
Louis  XIV.  and  his  family  as  Olp'mpian  deities  ;  and  it  leads  to 
the  bedroom  in  which  Louis  XIV.  died,  after  using  it  from  1701, 
and  which  Lonis  XV.  occupied  from  1722  to  1738.  .  To  tho  north 
of  the  Marble  Court  are  the  "petits  appartements  "  of  Louis  X'' 
and  to  the  south  those  of  Marie  Antoinette.  Among  the  former  is 
the  Porcelain  Gallerj',  where  e%*ery  year  under  Louis  XVI.  tho  b^st 
work  made  at  Sevres  was  displayed.  On  tho  second  floor  of  the 
buildings  surrounding  the  Sugs  Court  Madame  du  Barry  lived, 
and  Louis  XVI.  afterwards  worked  at  lockmaking.  Marie  Therese 
and  Marie  Leczinska  had  previously  used  the  "pctits  apparte- 
ments" of  Marie  Antoinette,  one  of  the  rooms  of  which  is  orna- 
mented with  woodwork  of  her  time.  In  this  part  of  the  palace 
Madame  dc  Maintenon  and  the  duke  of  Burgundy  had  rooms, 
those  of  the  latter  being  afterwards  occupied  by  Cardinal  de  Fleury 
and  the  duke  of  Penthievre.  In  the  south  wing  of  the  palace,  on 
the  ground  floor,  arc  the  Imperial  Galleries  (tho  first  rooms  of 
which  were  used  by  the  duke  and  duchess  of  Bourbon  under  Louis 
■XIV.)  and  the  rooms  occupied  by  the  president  of  congress  when 
the  two  legislative  bodies  meet  together  at  Versailles.  A  sculpture 
^Uery  conUins  bu.sts  of  celebrated  scholars,  artists,  generals,  and 
public  men. from  the*  time  of  Louis  XVI.  onwards.  In  the  south 
wing  is  also  the  room  where  the  chamber  of  deputies  met  from 
1876  till  1879,  and  where-  the  congress  has  since  sat  to  revise  tho 
constitution  of  1875  and  to  elect  the  president  of  the  republic.  The 
first  fl<yor  is  almost  entirely  occupied  by  the  Battle  Gallery  (394 
fcet  long  and  43  wide),  opened  in  1836  on  the  site  of  rooms  used 
by  Monsieur  the  brother  of  Louis  XIV.  and  the  duke  and  duchess 
of  Chartres.  It  is  lighted  from  above,  and  the  walls  are  hung 
with  pictures  of  French  victoiics.    In  the  window  openings  are  the 
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names  of,  soldiers  killed  while  fighting  for  Franco,  with  tlio  namci 
of  the  battles  in  which  they  fell,  and  there  are  more  than  eighty 
busts  of  princes,  admirals,  constables,  marshals,  and  celebrated 
warriors  who  met  a  simitar  death.  Another  room  is  given  up  to 
the  events  of  1830  and  tho  accession  of  L<ouis  Philippe,  and  a  gal- 
lery contains  tho  statues  and  busts  of  kings  and  celebrities  from 
Philip  VI.  to  Louis  XVI.  In  the  rooms  of  tho  second  story  are 
portraits  (mostly  modern),  sea-pieces,  pictures  of  royal  residences, 
and  9ome  liistorical  pictures  of  the  time  of  Louis  Philippe. 

Tho  gardens  of  Versailles  were  planned  by  Lo  NOtro.  The  best 
view  is  obtained  from  a  balcony  of  tho  Glass  Gallery.  The  ground 
falls  away  on  every  side  from  a  terrace  adorned  with  ornamental 
basins,  statues,  and  bronze  groups.  Westwards  from  the  palace 
extends  a  broad  avenue,  planted  with  large  trees,  and  having 
along  its  centre  the  grass  of  tho  **  Tapis  Vert "  ;  it  is  continued  by, 
the  Grand  Canal,  20u  feot  wide  and  1  mile  long.  On  the  south  two 
splendid  staircases  of  103  steps,  66  feet  wide,  lead  past  tho 
Orangery  to  tho  Swiss  Lake,  1312  feet  long  and  460  wide,  beyond, 
which  is  the  wood  of  Satory.  On  tho  north  an  avenue,  with 
twenty-two  groups  of  three  children,  each  group  holding  a  marble 
basin,  from  whicn  a  jet  of  water  rises,  slopes  goutly  down  to  the" 
Basin  of  Neptune,  remarkable  for  its  flue  sculptures  and  abundant 
water.     The  Orangery  (built  in   16S5  by  Maireavd)  is  the  finest 

f>iece  of  architecture  at  Versailles  ;  tho  central  gallery  is  508  feet 
oug  and  42  wide,  and  each  of  the  side 'galleries  is  375  feet  long. 
There  are  twolvo  hundred  orange-trees,  one  of  which  is  said  to  bo 
465  years  old,  and  three  hundred  other  kinds  of  trees.  The  alleys 
of  the  i>arks  are  ornamented  with  statues,  vases,  and  regularly-cut 
yews,  and  bordered  by  hedges  surrounding  tho  shrubberies.  Be- 
tween tho  central  terrace  and  tho  Tapis  Vert  is  the  Basin  of  Latona 
or  tho  Frogs,  with  a  white  marble  group  of  Latona  with  Apollo  and 
Diana.  Beyond  the  Tapis  Vert  is  tho  large  Basin  of  Apollo,  who 
is  represented  in  his  chariot  drawn  by  four  horses  ;  there  are  three 
jets  of  water,  one  60,  the  others  50  feet  in  height.  The  Grand 
Canal  is  still  used  for  nautical  displays  ;  under  Louis  XIV.  it  was 
covered  with  Venetian  gonilolas  and  other  boats,  and  the  evening 
entertainments  usually  ended  with  a  display  of  fireworks.  Around 
the  Tapis  Vert  are  numerous  groves,  the  most  remarkable  bein*  the 
Ballroom  or  Rockery,  witli  a  waterfall ;  the  Queen's  Shrubbery, 
the  scene  of  the  intrigue  of  the  diamond  necklace  ;  that  of  the 
Colonnade,  with  thirty-two  marble  columns  and  a  group  of  Pluto 
carrying  off  Proserpine,  by  Girardon  ;  the  King's  Shrubfeery,  laid 
out  in  the  English  style  by  Louis  Philippe  ;  the  beautiful  Grove  of 
Apollo,  with  a  group  of  that  god  and  the  nymphs,  by  Girardon  ; 
and  the  Basin  of  Enceladus,  with  a  jet  of  water  .75  feet  high. 
Among  tho  chief  attractions  of  Versailles  are  the  fountains  and 
waterworks  made  by  Louis  XIV.  in  imitation  of  those  be  had  seen, 
at  Fouquet's  chateau  of  Vaux,  Owing  to  tho  scarcity  of  water  at 
Versailles,  the  works  at  Ma::ly-I-e-Roi  (q.v.)  •weva  constructed  in 
order  to  bring  water  from  the  Seine  ;  but  part  of  the  supply  thus 
obtained  was  diverted  to  the  newly-erected  cnateau  of  Marly.  Vast 
sums  of  inoney  were  spent  and  many  lives  lost  in  an  attempt  to 
bring  water  from  tho  Euro,  but  the  work  was  stopped  by  the  wai 
of  1688.  At  last  the  waters  of  the  plateau  between  Versailles  and 
Rambouillet  were  collected  and  led  by  channels  (total  length  9b 
miles)  to  the  gardens,  the  soil  of  which  covers  innumerable  pipes, 
vaults,  and  aqueducts.  The  total  volume  of  water  annually  brought 
to  Versailles  is  about  175,000,000  cubic  feet,  of  which  two-fifths 
6upply  the  town  and  the  rest  tho-park. 

Beyond  the  present  park,  but  within  that  of  Louis  XIV.,  are  the 
two  Trianons.  Tho  Grand  Trianon  was  originally  erected  as  a 
retieat  for  Louis  XIV.  in  1670,  but  in  1GS7  Mansard  built  a  new 
palaco  on  its  site.  Louis  XV.,  after  establishing  a  botanic  garden, 
made  Gabriel  build  in  176G  the  small  pavilion  of  tho  Petit  Trianon, 
where  the  machinery  is  still  shown  by  which  his  supper-table  cams 
up  through  tho  floor.  It  was  a  favourite  residence  of  M^rie 
Antoinette,  who  had  a  garden  laid  out  in  the  English  style,  and 
lived  au  imaginary  peasant-life.  The  Grand  Trianon  is  a  one-storied 
building  with  two  wings,  and  has  been  occupied  by  Monsieur 
(Louis  X I  V.'s  brother),  by  the  Great  Dauphin,  the  duke  of  Burgundy, 
tho  duchess  of  Orleans,  Napoleon  I.,  and  Louis  Philippe  and  his 
court.  Tho  duke  and  duchess  of  Orleans  lived  in  the  Petit  Trianon. 
The  gardens  of  the  Grand  Trianon  are  in  the  same  style  as  those 
of  Versailles,  and  there  is  a  museum  with  a  curious  collection  of 
state  carriages,  old  harness,  &c. 

,  Apart  from  the  palace,  there  arc  no  buildings  of  interest  in 
Versailles,  the  church  of  Notre  Dame,  built  by  Mansard,  the 
cathedral  of  St  Louis,  built  by  his  grandson,  the  Protestant  church, 
and  the  English  chapel  being  in  no  way  remarkable.  The  cele- 
brated tennis-court  is  now  used  as  a  museum.  Tho  large  and 
sumptuous  palaco  of  the  prefecture  was  built  during  the  second 
empire,  and  was  a  residence  of  the  president  of  the  republic  from 
1871  to  1879.  The  library  consists  of  60,000  volumes;  and  the 
military  hospital  formerly  accommodated  2000  people  in  the  service 
of  tho  palace.  There  are  a  statue  oi  General  Hoche  and  ono  of 
Abbe  de  1'  Epcc  in  the  town.  A  school  of  horticulture  was  founded 
in  1874.  attached  to  au  excellent  garden,  near  the  Swiss  Lake. 
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Vemilles  U  the  seat  of  a  school  of  artillery  and  of  a  school  for 
ooD-commissioned  officers  of  the  artillerv  and  engineers. 

Miatory. — Louis  XIII.  often  hunted  is  the  woods  of  Versailles, 
and  bnilt  a  small  pavilion  at  the  comer  of  what  is  now  the  Rue  de 
Lia  Pompe  and  the  avenue  of  St  Cloud.  In  1627  he  entrusted 
l^mercier  with  the  plan  of  a  chateau,  and  in  1632  bought  the  land 
from  Francois  de  Gondi,  first  archbishop  of  Paris,  for  £2610.  In 
1661  Lerau  made  seme  additions,  and  in  1682  Louis  XIV.  took  up 
Iiis  residence  at  Versailles,  and  gave  Mansard  orders  to  erect  the 
^reat  palace  in  which  the  original  buildings  disappeared.  Fabulous 
sums  were  spent  on  the  palace,  gardens,  and  works  of  art,  the 
accounts  for  which  were  destroyed  by  the  king.  Till  his  time  the 
town  was  represented  by  a  few  houses  to  the  south  of  the  present 
Place  d'Armes  ;  but  land  was  given  to  the  lords  of  the  com*  and 
new  houses  sprang  np,  chiefly  in  the  north  quarter.  Under  Louis 
XV.  the  parish  of  St  Louis  was  formed  to  the  south  for  the  increas- 
ing population,  and  new  streeta  were  built  to  the  north  on  the 
meadows  of  Clagny,  where  in  1674  Mansard  had  built  at  Louis 
XIV. 's  orders  a  chiteau  for  Madame  de  Mcotespan,  which  was 
now  pulled  down.  Under  Louis  XVI.  the  town  extended  to  the 
«ast  and  received  a  municipality  ;  in  1802  it  gave  its  name  to  a 
bishopric  In  1783  the  peace  by  which  England  recognized  the 
independence  of  the  United  States  was  signed  at  Versailles.  The 
£tates-gencral  met  hero  (in  5th  May  1789,  and  on  20th  June  took 
tht  solemn  oath  by  which  they  bound  themselves  never  to  separate 


till  they  had  given  France  a  constitution,  and  which  led  to  the 
riots  of  5th  and  6th  October.  Kapoleon,  Louis  XVIII.,  and 
Charles  X.  merely  kept  np  Versailles,  but  Louis  Philippe  restored  its 
ancient  splendour  at  the  cost  of  £1,000.000.  In  1870  and  1871  the 
town  was  the  headquarters  of  the  German  army  besieging  Paris. 
After  the  peace  Versailles  was  the  seat  of  the  French  national 
assembly  while  the  commune  was  triumphant  in  Paris,  and  of  tha 
two  chambers  till  1879,  being  declared  the  official  capital  of  France. 
Versailles  was  the  birthplace  of  Uoche,  Abbe  de  I'Epee,  Philip  V.  of 
Spain,  Louis  XV.,  Louis  XVI.,  Louis  XVIII.,  Charles  X.,  Count  de 
Maurepas,  Prince  de  Polignac,  Marshal  Berthier  ( Prince  of  Wagram), 
Houdon  the  sculptor,  Ducia  the  poet,  Callet  the  mathematician, 
and  Ferdinand  de  Lesseps.  ME.) 

■ST;RSECZ,  a  royal  free  town  in  the  county  of  Temes, 
Hungary,  40  miles  south  of  Temesvir.  ^t  jg  partly  for- 
tified and  is  the  seat  of  a  Greek  bishop.  Amongst  its 
principal  institutions  are  a  high  college  for  girls,  a  gym- 
nasium, and  a  real  school.  Versecz  is  one  of  the  principal 
wine-producing  centres  in  the  kingdom,  its  yearly  export 
amounting  to  an  average  of  five  and  a  half  million  gallons. 
There  is  also  a  good  trade  in  rice  and  silk.  The  popula- 
tion numbered  22,329  in  1880. 
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"V7ERTEBRATA.  the  name  of  a  great  brancn  or  phylum 
V  of  the  Animal  Kingdom  which  comprises  those  ani- 
mals having  bony  "  vertebrae  ",  or  pieces  of  bone  jointed 
so  &s  to  form  a  spinal  column.  The  first  recognition  of 
the  group  is  due  to  Lamarck  (1797),  who  united  the  four 
highest  classes  of  Linnaeus's  system  as  "animaux  i  verti- 
brcs,"  whilst  distinguishing  the  rest  of  the  animal  world  as 
"animaux  sans  vertibres."  The  same  union  of  the  four 
Llnna^n  classes  had  been  previously  made  by  Batsch  in 
1788,  who,  however,  proposed  for  the  great  division  thus 
t»n8titutcd  the  namo  "  Knochenthiere."  The  significance 
of  Lamarck's  classification  was  materially  altered,  and  the 
foundation  laid  of  our  present  attempts  to  represent  by 
our  classifications  the  pedigree  of  the  animal  kingdom, 
when  Cuvier  propounded  his  doctrine  of  "  tj-])es,"  and  re- 
cognized the  Tertebrata  as  one  of  four  great  types  or  plans 
of  slrurture  to  be  distinguished  in  the  animal  world  (/).' 

The  VerUl/rata  of  Lamarck  and  Cuvier  included  beasts, 
'birds,  reptiles,  and  fishes,  and  until  recently  the  group 
was  considered  as  one  of  the  most  sharply  limited  in  the 
animal  kingdom.  The  progress  of  anatomical  studies 
▼eiy  soon  rendered  it  clear  that  all  VcrUbrala  did  not 
poouas  bony  vertebrjE ;  for,  besides  the  commoner  sharks 
and  skates,  with  their  purely  cartilaginous  skeletons,  natu- 
ralists became  aci|uainted  with  the  structure  of  fishes,  such 
as  the  sturgeons  and  the  lampreys,  which  possess  no  verte- 
■bnc  at  all,  but  merely  a  continuous  clastic  rod  (the  noto- 
•cbord)  in  the  place  of  the  jointed  epinal  column.  The 
niuclcs  and  their  skeletal  septa  were  seen  in  these  fishes 
to  be  arranged  in  a  series  of  segments  attached  to  the  sides 
«f  this  continuous  rod  ;  and  hence  the  structural  character 
of  bony  vertcbrtr,  as  distinguishing  the  Yrrtrl/rata,  gave 
place  to  the  character  of  segmental  arrangement  of  the 
muscles  of  the  body-wall,  such  muscles  being  supported 
\>j  A  skeletal  axis  which  might  be  itself  unscgmcnted 
(iiot'Thord),  or  replaced  by  segmental  cartilaginous  or  bony 
Ual  vtrtol.rir.  The  studies  of  embryologisLa  furnished  a  sound 
foundation  for  this  conception  by  demonstrating  that  in 
the  embryos  of  Vrrtrhrc/a  with  true  vertebnc  these  struc- 
tures are  preceded  by  an  unscgmcntwl  continuous  noto- 
chord.  The  in'piiry  inVo  •.ho  structural  characteristics  of 
frrtrlrrata  led  further  l<>  the  recognition  of  several  addi- 
tional points  of  iilnirtiiro,  the  combination  of  which  was 
present  only  i      '  i.h   \m\i\  been  recognized  by 

I^inarck   nn  ...l-s.      It  was  found   that  nil 

'^IwM  Dttmmls  i*<w  Iw  Ua*  l<ibli<j(raplij  at  Ui*  anii  s(  tb*  artkU. 


Tertehrata  possess  laterally-phiced  passages  leading  from 
the  pharynx  to  the  exterior,  serving  in  the  aquatic  forms 
as  the  exits  for  water  taken  in  by  the  mouth,  and  provided 
with  vascular  branchial  processes,  whilst  in  the  embryoa 
of  the  higher  air-breathing  classes  they  appear  only  as 
temporary  structures.  It  was  further  established  that  the 
great  mass  of  nervous  tissue  lying  dorsally  above  thi 
spinal  column,  and  known  as  the  cerebro- spinal  nerve- 
ctfntre  or  brain  and  spinal  cord,  is  in  all  cases  a  tube, 
and  originates  as  part  of  the  dorsal  surface  of  the  embryo, 
which  becomes  depressed  in  the  form  of  a  long  groove  and 
finally  closed  in  by  the  adhesion  of  its  opposite  edges,  thus 
forming  a  tube  or  canal.  The  three  structures, — nolo- 
chord,  gill-slits,  and  tubular  dorsal  nerve-cord, — were  more 
than  twenty  years  ago  recognized  as  characterizing,  together 
wilh  the  metameric  segmentation  of  the  musculature  of 
the  body-wall,  all  Vtrtebrata  at  some  one  or  other  period 
of  their  existence. 

The  establishment  by  Darwin  of  the  doctrine  of  organic 
evolution  in  1859  led  naturalists  consciously  to  make  the 
attempt  to  determine  the  genetic  affinities  and  the  probai)le 
ancestry  of  the  various  groups  of  animals,  and  enabled 
them  to  recognize  in  the  classifications  by  "  type ",  and 
other  such  conceptions  of  earlier  systcmatists,  the  uncon- 
scious striving  after  genealogical  representation  of  the 
rclation-shipa  of  organic  beings.  The  question  naturally 
arose  in  regard  to  the  VerUbrata,  as  in  regard  to  other 
great  divisions  of  the  animal  kingdom.  What  were  the 
characters  of  the  earliest  form.t,  the  ancestors  of  those  now 
living!  Then  came  the  further  questions  as  to  whether 
any  surviving  Verlebrata  closely  resemble  the  ancestral 
form,  and  whether  any  animals  are  still  in  existence  whicii 
retain  the  general  characters  of  those  primeval  forme 
which  were  the  common  ancestors  at  once  of  Vertebrates 
and  of  other  large  and  ciually  well-marked  phyla  or 
branches  of  the  animal  kingdom,  such  as  the  Mollu.<c.«,  the 
Annulate*,  Ac.  This  fosrinating  subject  of  inquiry  received 
its  most  imi>ortant  impulse  from  the  cuibryologicol  invcsti 
gations  of  the  Ilu-wian  naturalist  Kownlewaky,  ond  h«« 
twcn  for  nearly  a  quarter  of  a  century  the  fertile  soiirco  of 
speculation  and  its  indi.ipcnsablo  accomiMinimenU,  new 
observation  and  reJiearch.  Kowalcwsky  publi.'.hrd  in  ISGfi 
on  account  of  the  embryologj  of  the  li>wc.'«t  ond  Kimplest 
of  then  recognized  Vcrtcbrntr*,  the  lancclct  {Amp/iiojrtu 
l<itwf(Jntu»),  in  which  he  ottomj.led  to  Imrr.  cell  (or  cell 
from  the  fertilized  egg-cell,  the  urigia  of  the  characteristic 
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Vertcbrtite  organs  of  this  animal  (j).  Tliis  work  alono 
would  not  have  acquired  historic  importanco,  nithouph  it 
U  t!io,starting-iK>int  of  what  may  bo  called  strict  cellular 
cni'rTulog)-,  as  compared  with  tho  less  severely  histological 
wi'rks  of  previous  students.  But  it  was  acoom|ianied  by 
an  account  (_,')  of  tho  development  of  AsciJia  mamillata, 
one  of  the  so-called  Tunicate  Molluscs,  in  which  it  was 
demonstrated  by  Kowalewsky,  liot  only  that  this  supposed 
XoUusc  possesses  when  first  hatched  from  its  cgg-cnvolopo 
a  notochord,  pharyngeal  gill -slits,  and  a  tubular  dorsal 
nerve-cord  and  brain,  but  that  these  three  characteristic- 
ally Vertebrate  features  of  organization  originate  from  the 
same  ccll;layer3  of  the  embryo,  and  in  essentially  the  same 
way  as  in  Amphiorus,  whilst  tho  cell-layers  themselves 
originate  from  the  egg-cell  in  the  two  animals  by  precisely 
A     .        n        3        C  D 


'ic.  1.- ■  ■  6riJ  -1  .'Tijj.'t  ;j:^xj.    o,  b'.ast^ii<irc  ;  i»,  neural 

gxoove  ,  .9cd  portion  of  neural  tul)e;  f,  commencing 

rrai  f-  .j  of  A.9ctdlan  tAilpole  ;  /,  hgbt  and  left  doacal 

A    .1  \-A  t.-i'lfole;  Q,  anterior  opening  of  neural  tube  of 

'-i'icnt  with  the  later  devtlope*!  ollactory  pit;  A,  wall  of  one 

'.   jiatred  outgrowths  of  archenteron  or  ca-lomic  pouches  of 

toderm;  k,  endodenn  (of  djblastula  phaac);  I,  notochord, 

•loderm  ;  »,  carfty  of  gut ;  n.  cavity  of  nerve-tube ;  o,  wall 

'  'rmed  by  upgrowth  and  union  of  neural  folds ;  p,  mesoblast 

...    .lian  tadpole,  derived  frtm  endodenn;  q,  lumen  of  c«lomic 

>'U.i>r«  K,l  AmjiAovu^  ODCe  continuoua  with  m,  but  nipped  off  in  the  courao 

of  dev.-^)pment. 

A.  n.  C.  D.  Poor  itagea  in  development  of  AvAAia,  surface  %iew8  showing 
prajltixl  euc]o«ure  of  neoial  area.  E,  F,  G.  Three  similar  stages  in  develon- 
mfi.tff  .^sipAionu.  AA.  Vertical  antero-postcrior  median  section  of  A.  BB. 
Hirriilar  Section  of  B.  DD.  Similar  section  of  a  stage  a  little  earlier  than  D. 
EE.  -Similar  vrction  of  E(j<mpA(ana).  GO.  Similar  section  of  embryo  repn)- 
sente-l  iri  G.  H.  Trnnsveme  sectloQ  of  diblastula  sta^e  of  jImpAiorui,  with 
wi-Hj-  oj.eri  h!;l'.^.l■  ,re  (earlier  than  A  or  E>  I.  Transvcnie  (right  and  left) 
section  ab^mt  tht-  iiii-ldle  of  F,  allowing  neural  area.  R.  Transverse  n*ction 
about  middle  of  0,  showing  nerv«.tobe,  notochord,  and  c<Elomic  pouches  or 
meaoblastic  aomites  q.  L.  Transrerae  section  of  a  much  further  a^lvanced 
ambryo  of  jlmpftioruj,  showing  nerve-tube,  notochord,  and  gut :  the  wl'.Is 
of  the  oalomic  pouches  art  now  converted  into  muscular  tissue  and  tho 
pooch  cavity  (^  compressed.     (All  the  t^axt*  after  Kowalewsky,  /;,  l8^ 

siinilar  movements  of  cell  division  and  invagination  (see 
figs.  1  and  2).  Kowalew.skVa  discoveries  established  once 
for  all  that  the  Ascidian  tadpole  is  identical  in  three  very 
special  and  distinct  features  of  structure  with  the  frog's 


tadpole.     No  classification  which  pretended  to  set  fortk 
the  genetic  affinities  of  animals  could  henceforth  separate 
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Fio.  2.— Diagram  illustrating  relationship  of  tadpolea  of  Frof;  and  Ascidian. 
Tlie  two  upper  fi>.'Ul-e8  represent  surface  views  of  the  tadpoles ;  tlic;  two  louor 
ones  show  In  place  the  chief  Vertebral^  «i-gans,  viz.,  notochord,  glll-Blita, 
nerve-tube,  and  myelonic  eye.    (From  Lankestei's  VttQOumUon,) 

the  Ascidian  from  the  Vertehrata,  and  with  it  the  Ascidian 
brought  the  whole  scries  of  Tunicata. 

The  admission  of  Tunicata  as  a  group  of  Vertehrata  was  Ailaio- 
proposed  by  tho  present  writer  as  long  ago  as  1877  (■f);^"'^!^ 
but  it  required  the  intermediate  proposition  by  Balfour  of  ^'y^.,- 
a  group  Chordata,  to  comprise  tha  two  divisions  Tunicata  bratea 
and  Vertehrata,  in  order  to  render  the  final  admission  of 
Tunicata  to  their  proper  association  with  the  V-ertebrata 
of  Cuvier  palatable  to  systematists.  As  an  objection  to 
the  simple  inclusion  of  Tunicata  in  the  great  phylum  Verte- 
hrata it  has  been  urged  that  T'unicata  do  not  possess  verte- 
bra;,— a  proposition  which  is  equally  true  of  Amphioxus 
and  of  some  Fishes.  Shifting  the  objection,  some  writers 
have  maintained  that  the  vertebration  of  the  Vertehrata 
may  be  understood  as  having  reference  to  the  segmenta- 
tion of  the  muscles  of  the  body-wall,  which  is  exhibited 
by  all  Cuvier's  Vertehrata  without  exception,  inclusive  of 
Amp/iioxus,  though  not  by  Tunicata.  To  this  it  may  be 
replied  that  the  Ascidian  tadpole,  and  more  clearly  the 
free-swimming  Tunicate  Appendicularia  (see  fig.  9),  do  ex- 
hibit a  segmentation  of  the  muscles  of  the  hinder  part  of 
the  body-wall  similar  to  and  identical  with  that  of  Amphi- 
oxus, whilst  no  such  strict  application  of  a  name  in  its 
original  descriptive  sense  is  desirable  in  systematic  nomen- 
clature. All  Gastropoda  (it  has  been  pointed  out)  are  not 
gastropodous ;  a.\\  Arthropoda  are  not  arthropodous ;  and 
many  Echinodemia  are  not  echinodermous.  It  is,  in  the 
present  writer's  opinion,  better  to  retain  an  historic  and 
familiar  name  for  the  great  branch  of  the  animal  pedigree 
to  which  it  has  become  necessary  to  admit  forms  whose 
affinities  therewith  -were  at  one  time  unsuspected  rather 
than  to  sacrifice  historical  significance  to  a  futile  striving 
after  etymological  accuracy. 

The  admission  of  Tunicata  to  association  with  Cuvier's  Incla- 
Vertehrata  has  been   followed  by  a  further   innovation.  ^<™  °' 
The  remarkable  marine  worm  Balanor/lossut — originally  J^^' 
described  by  Delia  Chiaje  at  the  end  of  the  18th  century —  in  Vorte 
was  shown  in  18G6  by  Kowalewsky  (5)  to  possess  a  series  brate 
of  pharyngeal  gill-slits  similar  to  those  of  Tunicata  and  ohvloip 
Amphioxus.      Later  researches  by  Bateson  (6)  have  de 
monstrated  that  £a!anogloseu3  develops  in  embryonic  life 
a  short  notochord,  whibt  its  nerve-cord  is,  in  part  at  least, 
tubular,  and  similar  in  position  and  relations  to  the  median 
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epidermal  tract  by  the  infolding  of  which  the  nerve-tube 
of  Tunicata  and  the  other  Vfrtfbrata  is  formed.     Hence 
it  seems  impossible  to  exclude  Balanofflossits  from  a  place 
in  the  phylum  TfrtebraJa.     The  possession  of  pharyngeal 
gill-slits  alone  might  not  justify  the  association :  but,  when 
this  is  combined  with  the  presence  of  the  notochord,  though 
rudimentary  and  with  a  special  condition  and  position  of 
the  main  nerve-centre,  it  becomes  impossible  to  ignore 
Balanoglossjis  in  our  conception  of  the  Vertebrate  phylum. 
The  recent  discoveries  of  Harmer  (7)  with  regard  to  Cephalo- 
discus  will  hereafter  render  it  necessary  to  associate  that 
form,  and  in  all  probability  Ehabdoplevra  aIso,\N'ith  Balano- 
glonus  in  the  Vertebrate  phylum.      The  further  conse- 
quences of  such  an  association  in  regard  especially  to  the 
affinities  of  Polyzoa  and  of  Gephyraa  open  up  a  large  field 
of  speculation  and  of  consequent  embryological  and  ana- 
tomical research, 
inces-         The  Cuvierian    Vertehrata,   Amphioxus,    Tunicata,   and 
ti«l  form  Balanoglossui  being  thus  indisputably  connected  by  a  re- 
f^^^  '  markable  combination  of  structural  points,  which  admit  of 
no  explanation  consistent  with  the  principles  of  evolutional 
morphology  except  that  of  the  genetic  relationship  of  the 
forms  thus  enumerated,  we  are  at  once  confronted  by  those 
questions  as  to  the  ancestral  history  of  YerUbrata  which 
have   been   already  mentioned   above   as   stimulated   by 
Kowalewsky's   discoveries.      Undoubtedly  Amphioxus  is 
lower  and  simpler  in  structure  than  any  Fish,  Tunicata  as 
low  as  or  lower  than  Amphioxus,  and  Balanoglossus,  in 
some  respects,  more  archaic  than  either  Amphioxus  or  the 
Ascidian  tadpole.     The  first  tendency  arising  from  the 
discovery  of  the  affinities  of  these  simpler  forms  with  the 
Cuvierian  Vtrtebrata  was  to  see  in  them  the  representatives 
of  the  ancestors  of  all  Fertebrata.     Amphioxus  has  been 
pointed  to  by  authorities  in  morphology  as  the  living 
presentation  of  our  common  Vertebrate  ancestor ;  a  similar 
position  corresponding  to  an  earlier  stage  of  development 
has  been  admitted  by  no  less  an  authority  than  Darwin 
for  the  Ascidian.     It  appears,  nevertheless,  that  all  such 
simple  solutions  of  the  problem  of  Vertebrate  ancestry  arc 
without  warrant.     They  arise  from  a  very  common  tend- 
ency of  the  mind,  against  which  the  naturalist  has  to 
guard  himself, — a  tendency  which  finds  expression  in  the 
very  widsspread  notion  that  the  existing  anthropoid  apes, 
and  more  especially  the  gorilla,  must  bo  looked  upon  as 
the  ancestors  of  mankind,  if  once  the  doctrine  of  the  descent 
of  man  from  ape-like  forefathers  is  admitted.     A  little  re- 
flexion suffices  to  show  that  any  given  living  form,  such  as 
the  gorilla,  cannot  possibly  be  the  ancestral  form  from 
which  man  was  derived,  since  tx  hypotJusi  that  ancestral 
form  underwent  modification  and  development,  and  in  bo 
doing  ceased  to  exUt.     The  same  considerations  ap|)ly  to 
the  question  of  the  ancestry  of  Vertehrata.     Probably  no 
existing  low  form  of  Vertebrate  closely  repre.'ients  the  an- 
cestral form  by  the  modification  of  which  higher  forms 
have  been  developed.     We  have  no  justification  for  assum- 
ing that  such  low  forms  do  more  than  present  to  U3  a  col- 
lateral branch  of  the  family,  and  that  collateral  branch 
must,  in  all  probability,  have  experienced  its  own  special 
Ar((n-      (leries  of  modifications  of  structure.     Not  only  this,  but 
"""•«      we  have  no  sufficient  ground  for  assuming  that,  even  in 
I'J"      1  rcflpcct  of   the  simplicity  of   their   structure,   any  given 
gtr^,      animal  fnrms  at  present  existing  exhibit  a  mere  survival 
««r.         of  a  corresponding  degree  of  simplicity  in  their  remote 
anccitom.     Such  an  assumption  was  almost  universally 
nude,  until  a  more  correct  view  was  prciwed  on  the  ottcn- 
tion  of  natumli.its  by  Dr  Anton  Dohrn,  the  founder  of  the 
Mological  station  of  Naples  (S).     Ko  far  from  its  being 
the  OMO  that  ximplicity  of  organi/Ation  necessarily  implies 
the  continuous  hnrcditar}-  trnnamiiuiion  of  a  low  stage  of 
■tnictunil  development  from  remote  ancestors,  there  are 


numerous  instances  in  which  it  is  certain  that  the  existing 
simplicity  of  structure  is  due  to  a  process  of  degeneration, 
and  that  an  existing  form  of  simple  structure  is  thus  de 
scended  from  ancestors  of  far  higher  complexity  of  orcani- 
zation  than  itself.  Such  are  various  parasitic  worms  and 
Crustacea.  The  evidence  in  favour  of  the  occurrence  of 
progressive  simplification  of  structure  or  degeneration,  in 
place  of  progressive  elaboration,  depends  (1)  upon  the  com- 
parison of  the  adult  structure  of  the  degenerate  organism 
with  that  of  its  nearest  allies,  by  which  it  is  often  rendered 
clear  that  the  ensemble  of  the  organization  of  the  simpler 
organism  cannot  be  explained  on  the  hypothesis  that  it 
represents  an  ancestral  or  archaic  condition  common  to  it 
and  its  more  elaborate  congeners,  and  (2)  on  the  direct 
evidence  of  individual  development  or  life-history.  The 
latter  evidence  is  conclusive,  when  we  find,  as  in  the  case 
of  Cirrhipede  Crustaceans  and  of  Ascidian  I'unicates,  that 
the  embryo  on  its  way  to  the  adult  condition  passes  through 
stages  of  development  presenting  a  higher  degree  of  or- 
ganization than  that  ultimately  reached,  so  that,  as  in  the 
Cirrhipede  larva  and  the  Ascidian  tadpole,  the  young  form 
resembles  allied  organisms  of  a  higher  stage  of  develop- 
ment, and  subsequently  degenerates  from  the  point  of 
progressive  elaboration  to  which  it  had  attained,  and  be- 
comes greatly  simplified  in  the  final  stage  of  its  growth. 
Conclusive  as  such  evidence  is,  there  is  no  law  of  develop- 
ment which  necessitates  its  preservation.  If  it  be  an 
advantage  to  the  organism,  the  full  force  of  heredity  has 
play,  and  what  are  called  the  " recapitulati-e  phases "  of 
ancestral  development  are  pa.sscd  through  by  the  indi- 
vidual in  the  course  of  development  from  the  egg.  But 
with  remorseless  thoroughness  all  such  hereditary  tenden- 
cies may  be  removed  when  such  removal  is  an  advantage 
to  the  organism,  and  the  development  from  the  egg  may 
proceed  directly  to  the  adult  degenerate  form.  Such  is 
the  case  with  many  Tunicata,  the  young  of  which  never 
exhibit  notochord  and  tadpole  form ;  indeed,  were  it  not 
for  the  preservation  of  a  few  exceptional  cases,  like  that 
of  the  Ascidian  section  of  the  group,  we  should  have  no 
direct  evidence  of  the  degeneration  of  Tunicata  from  tad- 
pole-like ancestry. 

The  general  result  of   the  considerations  which  have  Hyp.- 
been  urged  with  regard  to  degeneration  is  this,  that  it  is  ""^'-'"  '• 
prima  facie  as  legitimate  an  hypothesis,  that  any  existing  "'(-■"">• 
animal  has  developed  by  progressive  simplification  from 
more  elaborate  ancestors,  as  it  is  that  such  an  animal  has 
developed   by   a   continuous   and   unbroken   progress   ii 
elaboration  from  simpler  ancestors ;  and  we  are  spccialb 
called  upon  to  apply  the  hypothesis  of  degeneration  when 
the  animal  under  consideration  is  likely  from  its  mode  o: 
life  to  have  undergone  that  process.     Such  modes  of  life 
tending  to  degeneration,  ore  i>arasitism,  sessile  or  adhercn 
habit,  burrowing  in  the  sea-bottom,  and  diffuse  feeding 
The  animal  which  pursues  living  prey,  and  contends  witl 
other  organisms  for  the  dominion  of  the  regions  of  earth  am 
wafer  that  arc  flooded  with  light  and  richly  su)>plied  witl 
oxygen  gas,  is  the  animal  which  represents  the  outcome  o 
a  longer  or  shorter  j>criod  of  progressive  elalwration,     1' 
i.H  worth  while  noting  in  porcnthesis  that  in  all  cases  thi 
"whirligig  of  time"  has  prol>obly  brought  its  rvvengm 
anil  that  the  ancestry  of  a  form  evolved  through  ft  lonj 
period  of   progressive  claborotion  was  at  on  anteccdon: 
period  subject  to  simplification  and  degeneration,  whil.-l  ii 
the  post  records  of  the  prcwnt  excniplnm  of  the  lattci 
process  there  must  certainly  have  been  long  stretches  o 
continuous  elalioration. 

Applying  those  considerations  to  the  conslruction  of  llic  0»n«. 
genealogical  tree  of  VrHebrala,  we  find  that  the  task  i.i  :>)  '"f"''*' 
no  means  oimplified.     Wo  cannot  with  the  earliest  ovolu-  '"* 
tionista  odout  a  i-ale  or  ladder  like  scries,  placing  the 
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um|>Ie4t  I'orm  on  the  lowc.ot  step;  nor  can  we  bo  SAtisAcJ 
Willi  a  tr«tf-Ukc  arnin^i.-ment,  in  which  the  forms  at  the 
«nils  of  the  branches  nr«  always  more  elnlwratc  than  those 
nearer  the  trunk.  Our  genealogical  tree  will  more  strictly 
conform  to  that  of  a  {^rveuu  human  family,  if  wo  take 
nocl.lly  prosperity  in  the  latter  case  as  corresponding  to 
tl.i'forAtiou  of  structure  in  the  former.  Tho  strict  family 
gi:-...i!>'^Mst  will  incluJo  in  tho  successive  ramifications  of 
ti.i'  tiL'o  the  fire  sous  of  the  founder  of  tho  family,  one  of 
n-hom  remained  an  agricultural  labourer,  whilst  two  bo- 
om* brewers  r.tid  two  emigrated.  Tho  cousins  in  the 
ocit  generation  will  bo  set  forth  in  place,  the  sons  of  one 
brewer  becoming  paupers,  whilst  those  of  the  other  advance 
to  the  position  of  Government  emplovis,  and  one  to  the 
i«erage.  Thus  in  succciisive  branchings  of  pniRtjioKii, 
the  family  history  there  may  bo  alternate  pro-  sacsasuts. 
gress  and  degeneration.  And  so  it  must  bo  «  Ku4ia«.  — , 
in  the  genealogical  trees  constnictctl  by  the  b.  »j. 
iiaturali.^t :  the  fact  that  a  branch  is  later  in 
origin  will  not  imply  that  it  is  higher  in  ela- 
boration than  those  bclo<>'  it,  and  accordingly 
we  must  not  expect  to  diaw  our  tree  so  as  to 
bo  able  to  trace  all  sim^iler  forms  to  lower 
off-sets  of  tho  tree. 
teMiou  The  structural  features  of  those  animals 
tt  VcTt.  vrhich  must  be  admitted  to  tho  Vertebrate 
pUyl'ira  in  consequence  of  possessing  noto- 
chord,  pharyngeal  gill-slits,  and  dorsal  nerve- 
plate,  tubular  or  unrolled,  are  such  as  enable 
us  very  readily  to  group  them  in  four  great 
divisions,  which  appear  to  be  equally  distinct 
from  one  another.  As  to  what  may  be  the 
genetic  relations  to  one  another  of  these  four 
groups  we  will  inquire  sub.-*equcntly ;  for  the 
present  we  term  these  groups  "  branches." 
They  ai-e  as  follows  : — 

Phylum  Vertebrata. 
Btvnch  o — Craiiinta  (Cuvierian  Vertebrata}. 
,,       6 — Crphntochorda  (Amphioxiu). 
,,       c — C'rocJutrda  (Tunicaia). 
,,       d — llcmkhorda  {Balanoylossus). 
The  Vertebrata  thus  limited  may  be  defined  as  Coeloraate 
Entrrozoa  (M<tn:oa)  with  well-developed  ccelom.      In  all, 
with  the  exception  of  the  more  degenerate  members  of 
Crofhorda,  an  elastic  skeletal  ro<i — the  notochord — is  de- 
veloped dorsally  by  an  outgrowth  of  cells  forming  the  wall 
of  the  primitive  archenteron  ;  the  notochord  may  or  may 
not  persist  in  adult  life.     Pharyngeal  gill-slits,  which  may 
or  may  not  persist  in  adult  life,  are  developed  in  all  Verte- 
brates.    In  all,  except  in  certain  Urcxhorda,  the  chief  nerve- 
centre  has  the  form  of  a  dorsal,  median,  elongate  tract, 
derived  from  the  epiblast,  which  becomes  sunk  below  the 
surface  and  invaginated  so  as  to  form  a  tube.     In  all  there 
is  a  tendency  to  metameric  repetition  of  parts,  which  may 
find  its  eifjression  in  a  strongly-marked  segmentation  of 
the  mtisculature  of  the  body-'.vall  and  its  skeleton,  or  may 
be  recognizable  only  in  a  limited  degree,  as  exhibited  by 
the  successive  gill-slits  or  successive  gonads. 

We  shall  now  examine  the  distinctive  features  ol  each 
of  these  large  groups,  and  form  an  estimate  of  their  rela- 
tions to  one  another,  and  of  their  probable  ancestry,  this 
being  the  task  to  which  wo  must  limit  ourselves  in  the 
brief  space  here  afforded. 

TUE  CaAXIATA. 

The  Craniala  are  Vertebrata  in  which  the  tubular  ccrcbro-spinal 
nerve-maAa  ia  swollen  anteriorly  to  form  a  brain,  consisting  primarily 
of  three  successive  vesicles,  in  connexion  with  the  anterior  of  which 
the  special  nerves  of  the  olfactory  organs  and  of  the  eyes  originate. 
The  notochord,  whilst  extending  posteriorly  to  the  extremity  of  tho 
body,  does  not  reach  quite  so  far  lonvard  anteriorly  as  tho  termina- 
tion of  the  nen'e-tube.  A  cartilairinous  cranium  or  brain-case  dc- 
velojis  rounu  the  anterior  extremity  of  the  nervc-ct-.-U.  and  rises  up 


laterally  so  as  to  enclose  and  pi-otcct  tlie  brain  (hcnro  Craiiiata). 
Cai'tilngo  is  dcVflo|>ed  in  other  parts  of  the  body  as  a  skeletal  sub- 
stanco,  though  it  may  bo  subsequently  replaced  in  llio  cranium,  us 
elsewiiero,  by  bone.  The  longitudinaJ  muscles  of  the  body-wall  ara 
divided  by  tmnsverso  fibrous  septa  into  a  scries  of  aognients,  vary- 
ing in  tho  adult  from  ten  to  ono  hundred  or  more  in  number. 
Cartil.ipinous  neural  arches,  corresponding  in  number  and  position 
to  tho  librous  septa,  and  resting  on  tho  notochord,  are  developed 
so  as  to  ^uolect  tho  nerve-cord.  Cartilaginous  bars  also  pass  out- 
wards, with  a  diieclion  at  first  horizontal  and  then  ventral,  from 
the  sides  of  tlio  notochord  into  tho  intermuscular  librous  septa. 
Very  generally,  but  not  always,  a  tubular  cartilaginous  sheath 
forms  round  tho  notochord  ;  this  sheath  wit)>  rate  excc]itions  be. 
comes  segmented  to  fomi  a  series  of  vertebral  bodies,  wliich  lie  in 
tho  pianos  of  tho  fibrous  intersegnientul  septa,  and,  increasing  in 
thickness  by  encroaching  upon  tho  substauco  of  tho  notochord, 
finally  obliteruto  il  almost  cutiiely. 
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Fio.  3.— Thrvc  dinprams  allowing  clianict«ris*ic  dispoaition  of  giD-slitsi,  skeletal  arclics,  vascular 
arch*s,  anil  fui-cal  ncivt-j  in  a  primitive  ideal  Craniate.  Tlio  following  abLreviationa  requim 
explaimlion;— proj.,  proicnrephalop  ;  Owl.,  tlialaniencephalon  ;  mcs.,  iiuscncoptialoii  ;  wwf.,  met- 
cncvphalon  ;  aud.,  otocyst  or  auditory  aac  ;  tni.  art.,  truricua  arteriosus.    (Original.) 

The  pharyngeal  slits  follow  closely  upon  the  mouth,  and  ia  ex- 
isting uraniata  never  number  more  than  tight  pairs  (see  fig.  S). 
They  are  separated  from  one  another  and  their  apertures  strengthened 
by  a  series  of  cartilaginous  hoops,  the  first  of  whicli,  that  between 
the  mouth  and  the  first  gill-slit,  forms  the  primitive  upper  and 
lower  jaw  in  all  but  the  small  and  degenerate  group  Cyclostoina. 
The  gill-slits  when  functional  are  generally  protected  by  an  opercular 
fold  of  the  body-wall,  whicli  overhangs  them  and  corresponds  to 
tho  epipleural  fold  of  Atnphiojrus,  the  collar  of  Balanoglossiis,  and 
doubtfully  to  the  wall  of  the  atrial  chamber  of  Urochorda.  Th« 
extension  of  this  fold  along  the  sides  of  the  middle  third  of  tbo 
body  (between  the  pharj-ngcal  region  and  the  anus)  acquired  in 
ancestral  Craniuta  tho  function  of  a  continuous  right  and  left  lateral 
tin  (see  fig.  4).     At  the  same  time  a  continuous  median  fin,  corre- 
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Fio.  4.— A.  FlypotlieticAl  primitive  Fisli,  with  continnonn  lateral  fins  8,  S  (paire* 
rifiht  and  left),  confluent  with  mftdian  azygog  fln  {An),  the  po^it-anal  part  ol 
which  13  roarkod  S',  whilst  its  dorsal  part  is  marked  D.  B.  Actual  Fish. 
showing  relation  of  isolated  lateYal  and  median  llns  to  original  liyi>othctical 
Tin?  of  tho  upper  figure.  BrF,  left  ptctoral  (In  (paired);  BF,  left  pelvic  Kh 
(paired);  AF,  anal  (i>ost-anal)  arygofi  lin  ;  SF,  caudal  azygos  fin;  RF  and 
FF,  anterior  and  poateriorazygoa  dorsal  lins  ;  An,  anus.  (From  WicderaheiiuJ 

Spending  to  the  dorsal,  caudal,  and  anal  fins  of  existing  Fishes,  wns 
developed.  In  both  lateral  and  median  fins  a  cartilaginoBs 
skeleton  was  dfivcloped,  consisting  of  a  basal  longitudinal  bar, 
supporting  a  number  of  rods  like  the  teeth  of  a  cojnb.  Th» 
primitive  form  of  fin  skeleton  is  retained  in  tho  median  fins  of 
some   8bark3 ;   the    primitive    lateral   fin   has  ia  all  cases   either 


182 


V  E  R  T  E  B  R  A  T  A 


entirelv  disapf-parcd  {Cyclosicnna :  tas  has  their  anifrior  extension. 
the  operculum,  in  many  cnsos)  or  it  lias  become,  together  with  its 
skeletal  elements,  concentrated  in  two  regions — forming  the  pectoral 
and  the  pelvic  |aiied  appendages  or  limbs,  vith  their  respective 
girdles. 

Th<:  cercbro-spinal  nerve-centre  and  the  disposition  of  the  nerves 
v««uiiig  from  it  present  a  remarkable  complexity,  and  at  the  same 
time  uniforuiity.  of  stnicture  in  all  Craniata  (see  fig.  5).  The  fore- 
wost  of  t)ie  three  prim- 
ary cerebral  vesicles  '  ^^^  ^  A 
gives  rise  to  ixiired  an- 
terior outgrowths,  the 
prosencephala,  to  a 
icediau  dorsal  out- 
growth, the 
<^:.-'.l'-:  of  the 
;  ,:.  .1  eye 
,  r.i  l::r.cnlaiy 
so  all  exist- 
ing Craninirt\ 
and  to  a  me- 
diaa  ventral 
outgrowth, 
which  is  met 
by   an    inva- 
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The  modifications  of  the  hindmost  of  the  three  prim- 
ary Tesicles  arc  also  extremely  definite  and  persistent  throughout 
Um  group:  its  anterior  dorsal  surface  enlarges  and  becomes  the 
cerewUum  (iho  metencephalon),  whilst  the  canity  of  its  hinder 
part  (the  medulla  ohlongata  or  the  cpenccphalon)  becomes  compara- 
tively wide,  and  is  covered  dorsolly  by  a  thin  membrane  only,  in 
which  nervous  tissue  does  not  take  a  part.  The  iDtcrmcdiato 
jiriniary  cerebral  vesicle  (the  mesenccpbafoD)  docs  not  give  rise  to 
outgrowths. 

In  all  Craniata  nerves  are  given  off  from  the  cerebro-srtinal  cord 
or  tube  with  great  regtilarity,  one  right  and  left  in  each  success. 
JVC  myomere  or  segment  of  the  body-wall.  Each  ncr\'e  has  two 
rtiots.  a  dorsal  (sensory)  and  a  \*cutral  (motor).  A  commissure 
between  each  8ucces*ivf  y>i!r  of  deep  or  intestinal  branches  of  the 
spinal  nerves  form  Iltd  sympathetic  nerve-cord.",  one  on 

r^h  side  of  the  ^  nin.     Serves  similar  to  the  spinal 

nerves,  but  not  il.: tln-m,  arc  given  off  from  Iho  brain, 

and  perforate  the  cranial  box  riglit  and  left.  In  all  Craniata  there 
are  t^-Ti  piir*  ^f  nerv*^  whif^h  oriirinst^  thn*.  snd  in  the  higher 
r  •  those 

:   isal). 

"i .  _ _.....;:...: ,.  .         _ in  all 

CranuUa.  The  tirst  (oifactoryj  and  the  second  ^optic;  arc  nnliko 
spin"*!  nTT**^  in  both  distribution  and  origin.  At  wc  piM  l^ick- 
\   ,    '      "  '  "       1  vesare  fuuti-l  ■ 
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inferior,  and  internal  rectus,  and  the  inferior  oblique  muscles  repre- 
sent the  first  cranial  myomere,  the  superior  oblique  re]«resent 
the  second,  and  the  external  rectus  r'^present  the  third  ciauial 
myomere. 

The  olfactory  sacs  are  paired  in  all  except  Cycloatoma,  in  whiclj 
they  are  represented  by  a  single  sac  which  may  or  may  not  W 
archaic  in  its  azygos  character.  The  auditor^-  sacs  are  ]>airetl 
organs  which  develop  as  invaginations  from  the  surface, — the  orifice 
of  invagination  closing  up, — at  the  hinder  part  of  the  cranial  region. 
They  present  a  gradually  increasing  complexity  of  form  as  we  j»a«s 
from  aquatic  to  terrestrial  forms,  but  are  identical  in  essential  struc- 
ture throughout. 

All  Craniata^  except  some  Fishes,  possess  a  muscular  process  on 
the  floor  of  the  oral  cavity  which  may  carry  teeth,  or  act  as  a  lick- 
ing organ,  or  assist  in  suction.     This  is  the  tongue. 

All  Crania/a,  with  degradational  exceptions,  possess  an  outgrowth, 
single  or  paired,  of  the  post-pharyng^  region  of  the  alimentary 
canal,  which  is  filled  with  gas.  In  many  Fishes  this  becomes  shut 
off  from  the  gut ;  in  others  it  remains  in  communication  with  the 
gut  by  an  open  duct.  In  Fishes  it  functions  as  a  hydrostatic  app.'r- 
atus.  In  terrestrial  Craniata  it  is  subservient  to  the  gas-exchange 
of  the  blood  and  becomes  thfi  lungs. 

All  Craniata  have  a  large  and  compact  liver  ;  and  a  rancreas  i$ 
also  uniformly  present,  except  in  Cydostoma^  some  bony  rishes,  and 
the  lower  Amphibia. 

All  Craniata  have  a  thick-walled  muscular  heart,  which  a]>pear» 
first  as  an  "atrium,"  receiving  the  great  veins,  attached  to  & 
"  ventricle  "  by  which  the  blood  received  from  the  atrium  u  pro- 
pelled through  a  number  of  arteries,  right  and  left,  corresponding  ic 
namber  to  the  pharyngeal  gill-slits  between  which  they  pass. 
A  pncatrial  chamber  (the  sinus)  and  an  extra- ventricular  chamber 
(the  coiius)  are  added  to  the  primitive  chambers  ;  but  the  most 
iinjwrtant  modifications  arise  in  consequence  of  the  derelopnient 
of  pulmonar)-  respiration  and  the  gradual  separation  of  the  cavities 
of  the  heart  by  median  septa  into  a  double  series,  a  right  and  a  left. 
The  i>lan  of  the  great  arteries  in  all  Craniata  is  in  origin  the  same, 
and  \^  determined  by  the  primitive  existence  of  a  branchial  circula- 
tion in  the  gill-slits,  whicn  is  obliterated  in  higher  forms.  Simi- 
larly the  plan  of  the  great  veins  is  identical,  the  primitive  posterioi 
vertebral  veins  of  lower  Craniata^  though  persistent  in  higher 
members  of  the  group,  having  their  function  gradually  nsuq»ed  b^ 
the  excessive  development  of  the  renal  vein,  and  of  renal-portal  nnd 
ultimately  of  iliac  veins 

All  Craniata  have  a  lymphatic  system  or  series  of  channels  by 
which  the  exudation  from  the  capillary  blood-vessels  is  returned 
to  the  vascular  system.     It  includes  in  its  space-system  tlie  ccelom 
and  a  variety  of  irregular  and  canalicular  spaces  in  the  connective 
tis-HUes.     iFa-sscs  of  spongy  tissue  (adenoid  tissue,  lymphiti-  phnds) 
exist,  through  which  the  lymph  filteni,  and  there  «• 
cular  elements  as  well  as  chemical  elalK>ration.     At  \ 
in  various  Cnmiata  pulsating  or  Finiplc  communicat;... .  ...  ■    ;... 

Hshcd  between  the  lymphatic  system  and  the  veins.  A  sj^eciaf 
and  chamoteristic  communication  is  established  in  the  s]>leen,  an 
organ  whirh  Is  found  in  all  Craniata.  either  as  a  nincle  inaas  or  ••» 
scattcn-d  itkoxscs  of  spongy  tissue  in  which  blood-vcssclb  and  lymph- 
Atics  unite. 

Tlic  renal  ori^ns  of  Craniata  are  primilivelv  a  series  of  nephridij 
corrt5|K)udin:;  in  number  to  the  myotonies  of  the  mid-.-cgiiU  of  the 
body  in  which  they  exist      They  are  connect<yl  in  the  Mniplf»l 
Craniata  by  a  right  and  a  left  arcliinepbric  duoi,  which  appear  to 
l>o  in  origin  lateral  grooves  of  the  epidermal  surface.     'Th'.%  i.riMii. 
live  renal  svitem  has  been  modifietl  in  some  lower  for: 
fin-l  T'l'^ottean  Fishes)  by  the  atrophy  of  its  antcrioi 
>  1    Craniata  it  acquim  relations  to  i 
'.  so  that  an  anterior  portion  of  th- 

,    ..  ling  longitudinal  tract  of  the  duct  '; ,  ..  ..    . 

servo  as  oviduct,  a  mldillo  [wrtion  to  serve  a«  spcrm-durt.  while  a 
jirt.f^ri'tr   j»ortion    r^'tnin^  ex*'l'i'iv*»ly   or  •hsm*   with   the  n»i»MI« 
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CUiu&catioo  of  CaAMUTA.' 

Ormk  J.  OtcLOtToux. 

CUu  I.  JVyrtnaioot. 
II.   Pttromysontia 
Ormdi  B.  Gnatbostoma. 

^^  Oradta.  Br«nchl»U  heterodactyla. 

CIass  I.  Pix"- 
II.   Dipnoi. 
Oradi  h.  Br»n£h'.»ta  p«nUdactyla. 

C'.\-^.   Arnvhibia. 
Gr:iU  f.  Peatadaclyla  Upobranchia. 

SnwcA  ..  -J^--    .  ■•  ^;^ ., .^  Class,  .tfammai^^ 

A.«^         If  wt  no:.  britflrclTd'er  what  must  have  been  tne  common 

^•t^anlLSa  form  ["V^^^i^/^'^-J'Xi^ltru^rurSt'Ms:  ^0"!! 

iT"'-  Sltt^g^-  n'^Vunher'wkThru  th  :r.nimal  as  .vouM  fit  tl. 

■^  V^""!^  ■  .vo    K.-th  the  exception  that  wo  should  be 

'.';..  V:  :'.ing.in  the  ancestor  a  pair  of  continuous 

U-'  ■.•   ■         -  -.b-like  cartilaginous  skeleton,  in  place  of  the 

tl'o'«in  of  hns^oV  their  total  defect,  «>en  in  living  Cramata  ^N  0 
«tnrc"ar  suction  from  the  study  of  Crania/a  themselves  as 
£  the  ■  ia^-ng^he  curious  shape  of  the  brain  and  its  out^owths 
ftholVh  The  pineal  outgrowth  has  recently  been  expla.nea  a.,  an 
„e'  n.r  «  to  the  original  genesis  of  the  notochord  -fte  should 
7oweT.rU  justified  In  representing  that  region  which  now  cor- 
«3s  W  the  hinder  part  of  the  skull  anJ  brain  a^  more  fully 
~T^op^  and  segmentedTso  as  to  give  a  senes  of  separate  ■nyot<>mes 
A^d  St«  seArato  nerves  corresponding  to  the  severaJ  furcal 
SucWFthrv^  :  «.d  We  may  very  wefi  suppose  that  the  num- 
W^^f  phar^KeaTgil  sUts  was  larger  in  the  ancestral  than  in  any 
iting  C?Th^ugh  it  seems  improUle  that  in  any  true  Craniate 
did  4ch  gUl-slit  correspond  to  a  distinct  muscular  segment. 

ATattS^pt  to  go  further-  than  this  has  been  made  by  Dr  Anton 
Doh^n  by  the  method  of  hypothesis  and  subseqaent  ~rroborahve 
^qu^  into  lacu  of  minute  structure  and  embrj-ological  history 
M^ine  use  of  the  principle  of  degeneration,  Dohrn  star  ed  with 
Sfelt^te  hypothesU  that  thf  branches  of  rcjlcbratu  other 
SL  Ivan^to-viT,  Ccphalochorda,  Urochorda.  and  (though  at  the 
^  he  comLiced  hijwork  their  structure  was  «ot  fulTy  undei- 
SS^)  J«n.-oA<.rrfa-were  not  to  be  regarded  as  permanent  records 
rfsteps  in  the  evolution  of  Craniata,  but  ratlier  as  neatly  de- 
leniw  offshoots  from  the  ancestors  of  that  group,  wliich  could 


cenente  offshoots  from  tna  ancestors  ui  lui.  group, 
fSJow  but  Uttle  light  on  the  character  0    l^eir  non -degenerate 
incMtors.     A  second  fundamental  assumption  which  led  Dohrn  to 
Ss^rion  was  that  the  segmenUtion  of'the  Oan.ates'  body-wa 
iiV^itive  and  essential  feature  in  their  structure,  and  be  om  3 
■or,  and  more  fully  expressed  instead  0   less  developed  the  further 
«  «  back  in  their  ancestry.     Dohrn,  in  fact,  assumes  that  what 
J  Sled  metameric  segmentation  is  a  phenomenon  f  5'™'='";° 
wh"h  has  occurred  once  only  in  the  hUtory  of  animal  form,  and 
That  all  segmented  animals  are  genetically  related  and  descended 
frlm  a  coifmon  segmented  ancestor.     Assuming  this,  he  pointed 
to  the  existing  Chatopod  Worms  as  most  nearly  representing  at 
the  present  day  the  common  ancestor  of  segmented  animals.    Ihey 
kav^  as  he  pointed  out,  a  high  organization,    ittlc  infenor  to  that 
of  the  lowest  Craniata;  they  possess  a  weU-developed  co^lom 
blood-vessels  with  red  blood,   a  segmental  senes  of  nephridia 
(modified  in  some  as  gonaducta),  segmental  branchis,  and  lateral 
locomotive  organs;  not  a  few  develop  cartilage  as  a  skeletal  sup- 
port •  and  many  show  a  concentration  and  fusion  of  segments  to 
fcrm  a  complex  head,  which  resembles,  so  far,  that  of  CramaU,.. 
The  ventral  in  place  of  the  dorsal  position  of  the  nerve-cord  led 
Dohrn  to  accept  De  Blainville's  conception  that  the  dorsal  and 
ventral    mrfaces  are   reversed  in    rerUbraia    as   compared  with 
Annelids,  CrusUceans,  and  Insects,  so  that  the  Vertebrate  is  com- 
rared  to  an  Insect  walking  with  its  ventral  surface  upward.      Ihis 
U  further  to  the  notion  that  the  mouth  of  the  Chatopod  or 
Annelid,  which  penetrates  the  nerve-cord,  or  rather  passes  between 
it3  two  divaricata  lateral  constituents  in  those  animals,  has  in 
Cranuilo  disappeared. 'its  pbce  being  taken  by  a  new  mouth  de- 
rived from  the  modification  of  a  pair  of  gill-sUts.     The  remnant  of 
the  old  mouth,  which  should,  if  the  comparison  instituted  holds 
KOod.Ue  in  Craniala  somewhere  on  the  dorsal  surface  of  the  cranial 
Region,  was  sought  by  Dohrn  in  some  of  the  pecuhar  and  hitherto 
nn.xphin.  1  rr.-!hn  structures  of  the  brain:  at  one  tune  the  fourth 
T«n*''       -vi-'  r-  1.  Sclent  roof  was  suggested  as  thus  to  be  explaineU, 

^1,  ),[  ^./ .,    ■.  ;,  the  carious  median  structures,— the  pineal  and 

pituiuri-  bodies. -were  called  in  as  possibly  thus  significant. 

^'ithout  pursuing  further  the  elaboration  of  Dohrn  s  views,  it 
must  b^  at  onte  noted  that,  whilst  the  legitimacy  of  the  assumption 
of  degeneration  must  be  admitted,  the  second  assumption,  viz., 
that  meumeric  segmentation  is  a  character  bnnging  all  forms 
showing  it  into  a  special  genetic  continuity,  cannot  be  accepted^ 
'TYbTaimai  ber-i  enomerit/.l  .r«  de>eril«4  In  «ep.r»te  urticlM.  whilst 
C»dM»«ii  and  Dir^  are  ioclucltJ  In  1I.1:  »ilicl«  ICBiuYolooy. 


The  property  of  repeating  units  of  structure,  so  as  to  build  up  a. 
m«Tmany  si  nilar  parU  united  to  form  one  individual,  is  a 
ver?gener.l  one  in  organic  form^  and  is  exhibited  in  various  con- 
d  t?o,»  by  both  animals  and  planls.     Its  simplest  expre^.on  1. 
foun     in  cell-structure  and  the  binary  division  of  colls.     It  shows 
itlu  as  atfccting   larg«r  masses  of  structure  in  tho  arborescent 
clnic^  o    c"u:,Ura^in  tho  radial  or  antimeric  composition  of 
Ecliinodorms  and  of  Compound  Asc.d.ans.  and  in  t'-  l';'^^"  ° 
metameric  segmentation  of  Worms,  Artliropods,  and  \  ertebr.tcs. 
There  is  abundant  evidence  that  this  property  is  a  general  one 
which  may  assert  itself  at  any  period  in  tho  history  of  a  group  of 
animals,  and  does  not  imply  special  unity  of  origin  in  forms  whicli 
exhibit  it     As  pointed  out  in  tho  article  Hydrozoa    merogene.sis 
—tho  name  applicable  to  this  phenomenon  generaUy— may  take 
an  extreme  and  complete  character,  leading  to  the  separation  and 
independence  of  the  units  of  structure  produced  ;  in  that  case  it     . 
may  be  termed  euiuerogenesis.    Or  the  process  may  be  very  partial, 
occurring  only  during  a  period  of  embryonic  growth,  and  snbse- 
qnently  ceasilig,  so  that  later  growth  obscures  or  obliterates  it 
^together  (dysmerogenesis).      There  is  no  ground   for  assuming 
that  either  one  of  these  extremes  is  fundamental  or  original.     Any- 
mechanical  or  nutritional  condition  may  lead  to  raerofjenesis  in  aB 
organism  in  which  the  tissues  have  a  certuin  reproductive  canacity^ 
or  have  not  acmiired  final  differentiation  ;  and  it  inll  depend  upon 
the  balance  of  advantage,  determined  by  natural  selection,  whethei- 
the  segmentation  (supposing  the  merogciicsis  to  take  ^e  linear 
form)  results  in  the  separation  of  segment-buds,  or  lu  tho  formation: 
of  an  annulate  body,  or  leaves-traccs  of  its  occurrence  only  in  certaia 
tissues  and  organs.     The  Cestoid  Worms  present  withm  tie  ranga 
of  a  single  group  almost  every  grade  of  eumerogenesis  and  dysmero- 
genesis (CarwA;/"*'".  ^iC'l"-  Tmiia).     In  the  otherwise  amero- 
|enericVJc«,  Chiton  and  the  p.arly  NautJus  show  dysmer^- 
lenesis  in  certain  organs,  whilst  the  Planarian  Worms  frequently 
f'hibit  eumerogenesis  in  their  bud-scgmentition  (to  be  compare* 
with  that  of  the  Annelid  CUmdrilus  described  by  Zeppelin,  9)  and 
the  elongated  Nemertines  only  slight  traces  of  dysmerogenesis. 

If  weSeny  Dohrn's  assumption  with  reference  to  segnientatioD 
we  are  no  longer  led  in  the  direction  of  the  Annelids  (Cha^topods) 
in  our  search  for  the  ancestry  of  the  Craniate  VcHcln-ata. 

The  fact  that  tho  uotocluird  is  the  forerunner  of  the  segniented 
vertebral  column,  and  is  itself  never  segmental  instead  of  being  a 
d  fficulty.  acquires  directive  significance.  The  fac  that  the  nor,« 
tube  is  dorsal  and  not  ventral,  no  longer  requires  the  large  assump- 
tion that  animals  have  reversed  their  habitual  carriage,  but  su.ggesU 
that  the  Craniates'  ancestor  had  a  dorsal  median  nerve,  whicn  has 
increased  in  size  and  importance  so  as  to  become  the  nervc-tubo 
of    existing    forms.  " 


The  explanation  of 
tho  curious  struc- 
ture of  the  brain 
will  have  to  be 
fouud  otherwise 
than  in  the  assump- 
tion of  a  perforating 
pharynx, — an  as- 
sumption which  the 
recent  discovery  of 
the  true  nature  of 
the  pineal  body  has 
rendered  untenable 
in  tho  latest  form 
advocated  by  its 
ingenious  author, 
whoso  speculations, 
nevertheless,  de- 
serve the  fullest  re- 
cognition as  having 
stimulated  inquiry 
and  guided  observa- 
tion. 

Balfour  (/o)  in 
1878  refused  to  a- 
dopt  Dohrn's  views 
and    considered     ' 


Q-  AMPHIOXUS 

"  Flo.  6.— Comparison  of  neri'ous  systcics  of  a  Kcmertine, 


'alirimilTve'Ci-aniate,  and  Amphioxus.  m,  Median  doc- 
sal  nerve,  which  beoonics  the  myclon  In  the  Croniate 
and  AmphHiim,  acquirini;  an  anterior  enlarginii-iit  in 
the  former ;  (.  lateral  nerve  (right  anil  left),  alu-iit  by 
degeneration  in  Amrhiojrus ;  Iri,  ganglia  of  lateral 
ner>-<-,  funning  s  single  large  lobe  on  each  side  in 
the  Mcniortine,  and  broken  intoa  iiiut;inieric  aenuj  ii« 
the  Craniate  ■,  v,  roota  of  vagus  ncrvij  of  the  Craniate; 
dr,  doi-sal  roots  of  nerves  given  off  from  niyolon  or 
median  dorsal  nerve ;  vr,  ventral  roots  of  these  nerves, 
hero  represented  as  separate  nencs ;  0,  mouth.  (Alter 
Hilbrecht) 


probable  that  th 
dorsal  position  of 
tho  nerve -cord  in 
VeHcbrata  coulil  be 
accounted  for,  with- 
out any  assumption 
of  a  substitution  of 
apair  of  gill-slita  for 
the  original  mouth, 

bv    assuming     that  .         ,         ,        3  ..*. 

primitively  the  nerve-cord  consisted  of  two  lateral  cords,  as  seen  at 
he  present  time  in  the  Nemertine  Worms,  and  that  these  corda 
have  coalesced  dorsaJhj  in  VcrUbmta,  just  as  it  is  clearly  demon- 
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strable  that  two  originallj  lateral  cords  have  coalesced  vfniraUy  to 
form  the  Annelid's  ventral  nerve-chain. 

The  comparison  of  the  Vertebrates'  nervous  system  with  that  of 
the  Xemertines  had  already  been  made  by  the  present  writer,  as 
cited  by  Hubrecht  (//)  in  connexion  with  the  latter's  discovers*  of 
a  complete  sub-epidermal  nerve-tunic  in  those  worms.  Hubrecht 
has  more  recently  on  two  occasions  (/^  and  jj)  developed  an  In- 
teresting and  important  com[>arison  of  Kemertine  and  Vertebrate 
Etmcture.  He  has  in  the  first  pbce  suggested  that  the  notochord 
of  VertebrrUa  is  nothing  more  than  a  modified  survival  of  the  pro- 
boscidean sheath  of  the  Xcmertines,  whilst  the  oral  invagination  of 
the  epiJeruiis,  in  connexion  with  the  hypophysis  ceiebri  of  the 
Vertebrate,  may  be  a  last  remnant  of  the  proboscis  itself.  More 
conclusively  he  has  drawn  attention  to  the  median  dorsal  nerve  of 
Nemertines  as  corresponding  to  the  Vertebrate  cerebro-spinal  nerve- 
'  "  the  great  lateral  nerve-cords  of  Nemertines,  and  the 
J. '-.3.  in  which  they  expand  anteriorly,  are  compared  to 
;;inglia  of  the  cephalic  region  of  CranLite  VcrUbrata 
aiid  ilie  nerve  of  the  lateral  line  {see  fig.  6).  The  comparison  is 
strengthened  by  the  existence  of  a  metameric  series  of  transverse 
nerves  in  the  Nemertine,  which  correspond  in  respect  of  their  meta-" 
mcrism  and  their  connexion  with  a  dorsal  median  trunk,  with  the 
ipiual  nerves  of  Craniala.  Hubrecht  is  careful  to  insist  that  ho 
docs  not  regnrd  the  Nemertines  as  representing  the  direct  ancestry 
of  ferUbratn  ;  but  he  points  out  that  from  the  primitive  condition 
of  an  elongate  animal,  with  a  plexiform  nerve. tunic,  it  is  readily 
conceivaVjle  that  a  form  was  dcvelojied  in  which  the  nervous  ti.ssue 
was  concentrated  in  three  cords,— a  tuedian  dorsal  and  two  lateral, — 
and  from  such  a  form  we  can  derive  the  Oraniates'  condition  by 
cxccsaive  development  of  the  median  tract  and  relatively  small 
develojiment  of  the  lateral  cords,  whilst  the  Nemertines"  conililion 
would  be  attained  by  the  converse  process.  The  tubular  condition 
of  the  cerebro-spinal  nerve-cord  of  VertfbraUt^  it  may  here  bo  re- 
marked, is  now  ver^-  generally  regarded  as  being  in  ita  origin  a 
purely  developmental  feature.  It  was  primitively  scp.aratcd  from 
the  epidermis  by  delamination  and  in. sinking,  and  the  mode  of 
formation  by  invagination  of  a  canal  has  bcpn  substituted  in  accord- 
ance with  a  general  embryolcgieal  law  of  growth,  which  is  that 
balky  structures  originating  beneath  a  surface  from  the  cells  form- 
ing that  surface  take  up  their  position  in  embryonic  growth  by  in- 
vagination of  the  parent  surface.  The  tubular  form,  having  thus 
ttartcd,  sterns  to  have  been  utilized  during  one  phase  of  Vertebrate 
evolution  for  the  respiration  of  the  nervous  tissue,  by  the  introduc- 
tion through  an  anterior  unclosed  pore  of  a  current  of  water,  wbioh 
cs<aped  by  the  ncuranal  canal  (as  m  lan'al  Amphioxus\ 

There  is  a  wide  gap  between  any  form  presenting  an  approach  to 
a  Nemertine  Worm  and  the  most  simple  Craniate  Vertebrate  which 
can  be  imagined  still  provided  with  the  organization  characteristic 
of  all  Craniala.  To  pass  from  such  a  Worm-like  animal  to  a  Craniate, 
we  have  to  account  for  and  introduce,  amongst  other  new  develop- 
ments, (1)  a  greatly  increased  metamerism,  showing  itself  in  the 
segmentation  of  the  muscles  of  the  body-wall  and  in  the  repetition 
of  the  nephridia  ;  (2)  the  characteristic  sense  organs;  (3)  the  lateral 
and  median  longitudinal  folds  or  continuous  fins  ;  <4)  the  carti- 
laginous rods  and  bars  of  the  skeleton  ;  (5)  the  gill-slits,  even  if 
we  admit  the  notochord  to  be  represented  by  the  proboscidean 
sheath. 

It  remains  to  inquire  whether  the  structure  of  the  other  Vertt- 
brata  throws  light  on  this  long  hypothetical  passage  from  the 
simple  Worm  phase  to  the  cbboratc  Craniate,  or  suggests  any  other 
ancestry 

TUE  CErBAI.OCIIOKt>A. 

Q:»r-  Ccyhnlochorda   tn    Verttbrata    in    which    there   is   no   anterior 

»e\x^  of  dilatation  of  the  nerve-tube  to  form  a  brain  (see  fig.   6)  and  no 

Ctpluuti-  sp,Y-iiUzed  skeletal  brain-case.     The  notochord  extends  from  one 

«*<"■*'•     extremity  of  the  elongate  body  to  the  other  as  a  tapering  uncon- 

siricted  rod,   po-uing   anteriorly   »omo   distance   in    front  of  the 

n'-rvecord      Th"  longitudinal  muscles  of  the  body-wall  are  divided 

'  •■  fibrous  septa  into  a  series  of  segments  (sixty-two  in 

'  inceolaiuM)t  the  more  anterior  of  which  are  in  front 

'■'■'  and  not  in  any  w.iy  fused  to  form  a  head  or  cranial 

■  ire.     Dense  connective  tisane  (dilTering  but  little  from  car. 

firms  an  unscgmented  sheath   to   the   notochord    and  an 

^'■n    neural  ranal   sIkivo   it,  in  which    the    nerve-cord    lies. 

-itne  tiune  firms  a  senea  of  metamerirjilly  rcfw^ated  fin  rays, 

^  ^n..T-.rt  the  baM  of  a  median  fin  extending  along  the  entire 

'■  The  fin  is  cnntinu'-d  ventrally  from  the  caudal  ex- 

'  '  ir  firxnrrl  a«  the  anii^,  but  without  fin  rays.     Two 

1  ■    '    lio<ly.wall  'the  ppipleiira)  extend  one  on 

'■  •»  far  l«ck  as  the  anua.     Each  of  these 

'  'in  anterior,  which  forms  the 

I  '  f'inns  the   wall  of  the  great 

'  '  ''np  "Hf  nTir,th*-r  and  coales- 

a  |>oiter1or 
'  r.il  prn'anal 

.,      - ,    .- ,.....■  h  i»  formed 

by  the  complttt  co*le«e«nc«  o(  the  two  (olds  beliind  the  atrioport. 
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FlO.  7. —  .^"ipAiiTVj  /nnercuifw*,  fftrrcll  {^ir\^'^cKu>t^o*^A  tuhrie^m.  ro«t#V 
(')ri(flniil  drawintcs  )  (I)  I.*tpr*l  %iew  of  Bflult,  to  ihow  gcnrral  fnnn.  Ui« 
myomem,  fln  r^y^,  and  f^>^Md«.  A.  onti  tritUclPi  (1ft  to  S3  Id  full -i;ro«ii 
AiilrnaU,  20  to '.M  Id  hi1f-£Town  ni^rcmftii) ;  B,  pnroral  hfvxl  or  rnMril  #im. 
plfur ;  C,  plicated  v«ntrm)  tiirfAco  of  atrial  chauilvr  ;  D'.  I)'?.  I)»,  iri)Da4». 
twpDty-ali  pairt,  roincldrnt  »llh  R)fotonipa  10  to  5ft :  K.  mrtAi  Ui^r  or  lat*^ 


rtflgo  oo  atrial  cplplrur  ;  F,  alnoponi,  colDcldrnt  wlti 
OM,  double  vi<nti«l  no  raya,  rxt«ndtng  from  m^v 
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M  and  t'l ;  I,  n(>r 
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,  f,  atrlopcr*  ;  f.  b^ r»Uo  cir<um :  r,  tnt4wtinr ;  $,  cucloin  ;  I. 
bttWMti  sllintatAry  c»ual  *uU  ihMth  of  notuchiKU  :  r.  aUl&l 


MSklaof  nrUplMUV  *'xp^>«<^  by  cutting  .  K.  rr\<W  i  v'^int;  throaj;h  atrlo- 

ItufAMia  brhtml  the  ttrlL^p^To,  luto  oArrvwcr  ^ncutvnc  cirlum  of  jirw* 
•lrpp^>c«l  rrc^oiL 

(3)  INxtioo  of  (2)  cBUrs«^  to  »how  atrio-colomto  oanftb  ("  brown  ftumeU 
U  LAJtkMterV     1  .^!t. nu^  u  In  (SV 

(4)  S««UL'a  -  r»«l>-  through  pncotml  rv{H<>a  tiCAT  tenuliuiUoD  of 
••TT*  tQiM.  :  -tc--l  (Mt  L1Q  aaliiul  a  Irft  siJi*,  lU  wkll  contluont 
vttta  sut«U:-  <■ ;  \  p4?menl  aiwt  (ruJlmeuUry  rye)  on  autcrtor 
tvrmln&tlon  vi  n- rv^  tut^  ;  c,  flnt  p&ir  of  Derves  In  teotton ;  tt,  flu  ray ;  f, 
wctoOM  : /,  Botochonl :  9,  tpAce  round  myotome  (T&rtitRCt  or  coeloin);  k, 
Mbchoni&l  canal  (T  Uood-ves«el):  i>  >  tynimetzical  epiplcura  of  prRoiml  hood. 

Th«  oriffin&lly  double  character  of  tbi$  part  of  the  ventral  fin  is 
indicated  by  the  double  series  of  metameric  fin  ravs  which  support 
il.  It  is  probjblo  that  these  "epipleural "  foltls  of  Amphivxus 
correspond  to  t;ie  opercular  folds  and  latcml  fius  of  Craniaia,  No 
cartilaginous  fin  rays  aru  develo(>fd  in  tho  atrio-pleural  (opercular) 
region  of  the  epiplcura  ;  but  a  longitudinal  unsogmented  bar  of 
oartilaginoas  consistency  strengthens  its  side  and  bounds  a  lymph- 
holding  canal  {t  in  t^g.  S). 

The  gill-vliCs  iu  AmphiiXcuj  are  very  numerous  (one  hundred  or 
Borv*.  and  hare  no  numerical  relation  to  the  metameres  of  the 
muscular  body-wall^  though  tho  first  few  which  appear  in  the 
embryo  correspond  at  the  time  to  successive  myomeres, — a  relation 
whi>.!h  they  suWirquently  lose.  The  Aides  of  the  gill-slits  are  sup- 
ported by  chitinius  (!)  bars,  and  each  slit  is  divided  into  two  equal 
portions  by  a  loogitudina]  tongue  or  bar,  which  grows  out  from 
;he  dorsal  margii  of  the  slit  soon  after  its  first  formation.  Tbo 
iiafflber  of  ffill-«lits  increases  continually  throughout  tho  life  of 
jimphiaxus  by  tbi  formation  of  new  ones  at  the  posterior  border  of 
he  pharmx.  whi  at  the  myomeres  do  not  increase  in  number  after 
•vly  em&r^'onic  1  fe. 

The  nerves  git  n  off  from  the  dorsal  nerve-cord  of  Amphioxits  are 
'f  two  kinds, — .'  >rsal  and  ventral.  The  dorsal  nerves  corresjwud 
m  number  anl  I  sition  to  the  myomeres,  right  and  left,  except  in 
.ke  mo6t  art**  ^ 'i  region  of  tho  body,  where  two  larger  pairs  of 
*or»ii  viT*is  xi  given  off  from  near  tho  extremity  of  the  nerve- 
•onl,  wnt*  p'-iv  'orward,  supplying  tho  region  which  lies  in  front  of 
'h*  te'iii'  ^'«on  of  the  musculature.  The  ventral  nerves  are 
oin*"-:*,  xrl  are  given  off  numerously,  right  and  left,  from  tho 
*errc-'.jbi.  thnnighout  its  length.  The  dorsal  and  ventral  nerves 
of  u  sirgle  myomere  appear  to  correspond,  respectively,  to  the 
«iorul  and  veutral  roots  of  a  si>inal  nerve  of  a  Craniate. 

There  is  a  single  ouactory  pit  in  Ampkioxus^  which  rests  upon 
%he  left  side  of  tne  anterior  termination  of  the  nerve-cord  (sec  tig. 
7,  4).  Within  the  cavity  of  the  nerve-cord  at  the  same  point  a 
patch  of  brown  pigment  is  present  (eye-spot).  There  are  no  repre- 
sentatives of  the  lateral  eyes  ol  Craniaia  and  no  otoeysts. 

There  is  no  representative  of  the  Craniates'  swim-bladder  in 
.  imphioxtu.  A  single  wide  diverticulum  of  tho  alimentary  canal 
represents  the  liver  of  Craniata  ;  the  pancreas  is  unrepresented. 

The  vascular  system  is  singularly  incomplete :  large  trunks 
tadst,  but  few  branches  and  no  heart,  whilst  the  blood  itself  is 
eolourltas,  and  communicates  (as  in  Craniata  by  the  lymphatic 
"hearts")  with  the  ccelomic  fluid  at  various  points.  A  contractile 
▼eotral  trunk  runs  alone  the  lower  face  of  the  slit  pharynx,  and 
tends  vessels  ri^ht  and  left  up  the  successive  bars  ;  these  vessels 
unite  above,  as  in  Craniaia,  to  form  a  double  "dorsal  aorta,"  which 

rteriorly  becomes  a  single  vesseL  A  portal  system  of  veins  can 
traced  in  connexion  with  the  hepatic  ciecum. 

Ko  system  of  lymphatic  vessels,  ncr  lyniphatic  "glands,"  nor  a 
spleen  exist ;  but  tne  ccelom,  and  certain  other  spaces  in  tho 
connective  tissue,  contain  coagulable  lymph,  and  correspond  to  the 
Jjmph  spaces  of  Craniaia, 

Tnere  is  no  aeries  of  nephridia,  nor  a  renal  organ  formed  by  the 
coalescence  of  nephridia,  nor  are  gonaducts  present.  The  "brown 
Jonncls,"  a  pair  of  funnel-shaped  tubes  discovered  by  Lankester 
(yy).  place  trie  cxlomic  space  of  the  opercular  (epipleural)  down- 
(Towthi  of  the  V>ody-wall  in  communication  with  the  space  which 
tiieae  fohU  enclose.  They  appear  to  be  identical  with  the  "collar- 
pores"  of  Bah  It  Of}  hssus,  ana  it  is  doubtful  whether  they  represent 
Btphridio. 

In  the  larval  Amphioxus  there  is  developed  from  the  left  ant«rior 
ccElomic  pouch  a  glandolar  tube  and  a  aense-orj^n,  which  are  o- 
presented  in  the  adult  by  the  structures  marked/in  fig.  8,  B.  Quito 
*Halin«:t  from  the  foro;(oini;  is  a  nephridial  tube  lying  on  the  left 
fide  U'hind  the  mouth  of  tlie  larval  Amphioynis.  This  tube  is  prob- 
ably liie  same  thing  as  the  subneural  gland  of  Ascidians  and  aa 
Ihe  proboscidean  gland  and  p->re  of  Balanoff!os9us.  All  are  probably 
«f  the  nature ijf  uepbridii.  !n  the  o^lult  Amphioxus  the  nephridial 
tabe  is  in  an  atrophied  condition,  though  large  and  active  in  a  late 
**nal  Btflge,  wh*m  the  olfactor\'  pit  opens  into  the  neural  canal. 
HatK-hek  f/_fj  deacribea  this  condition  in  ^^ausgcbilddr"  but  not 
in  -uinU  examples. 

'  ii- ;;onadH  are  distinct  ovaries  and  testers  ;  they  are  developed 
Hi  distinct  male  and  female  individuals  in  correaponding  positions, 
lit,  in  that  yiart  of  the  rn-lom  which  is  carried  downwards  in  tho 
.1-  li^ 


H/QHT 

Fro.  S.— TranHverse  Bcctiona  of  jlmpAtoasuj.  (Original.)  A- Section  through  re- 
gioD  of  atrio-ooBlomic  canala.  B.  SectioD  In  front  of  mouth  ;  the  ri^lit  nii<l 
left  bidca  ore  transpoacd.  a,  Cavity  eurroundiriK  lln  niy ;  a',  fin  ray;  fe, 
muscular  tiunue  of  myotome  ;  c,  nervo-cord  ;  (/,  notochortl ;  0,  left  uorta ;  /, 
thickened  ridges  of  epithelium  of  pra-oral  chamber  (Rader  organ);  g,  coilfU 
tube  lying  in  a  ccelomic  space  on  right  side  of  pneoral  hood,  apjiartittly  an 
artery ;  i,  cuticle  of  notochoid  ;  t,  connective-tisBuo  sheath  of  notocliurd ;  t, 
mtdian  ridgo  of  skeletal  canal  of  nerve-cord;  X,  skeletal  canal  prntvctiiig 
nervo-cord  ;  m,  intcr-aegracDtal  skeletal  septum  of  myotome  ;  n,  subcutaneous 
skeletal  connective  tiHsne;  0,  ditto  of  mctapleur  (tliis  should  be  relatively 
thicker  than  it  is) ;  17,  aubcutaneous  connective  tissue  of  ventral  surface  of 
atrial  wall  (not  a  canal,  as  supposed  by  Stioda  and  othcm) ;  r,  epiblastic  epi* 
thelium  ;  s,  gonad-sac  containing  ova;  t,  pharyngeal  bar  in  section,  one  of 
the  "  tongue  "  bam  alternating  with  the  main  barH  and  devoid  of  pharyngo- 
pleural  fold  and  ccelom  ;  w,  no-called  "dorsal"  cccloni  ;  x,  lymphatic  fipac« 
or  canal  of  metapleur;  y,  aub-pliaryngeal  vascular  trunk;  ?,  blood-vessel 
(iK)rtal  vein)  on  wall  of  hepatic  ccecum  ;  aa,  space  of  atiial  or  brnncliial 
cnambcr ;  fcb,  ventral  groove  of  pharynx  (anteriorly  this  takes  the  form  of  a 
ridge);  cc,  hyi>erbranchial  groove  of  pharynx;  dd,  lumen  or  f;]>acc  of  l«'patic 
caecum;  «,  narrow  toelomic  space  aunrounding  hepatic  crncum  ; //,  lining 
cell-layer  of  hepatic  cincum;  gg,  inner  face  of  a  pharyngeal  bar  clothe  1  with 
hypoblast,  the  out«r  face  covered  with  epiblaat  (represented  black);  hh,  a 
main  pharyngeal  bar  with  projecting  jiharyngeal  fnld  (on  which  the  reference 
line  rcif.^>  in  section,  showing  ccelomic  space  beneath  the  black  epiblast;  f(, 
tranavcrsc  ventral  muscle  of  epipleura ;  kk,  raphe  or  plane  of  fu.sion  of  two 
down-grown  epipleura;  II,  8[>ace  and  nucleate'!  cells  on  doraal  faccofnoto* 
chord  ;  vim,  similar  space  and  cells  ou  its  ventral  face. 

icsccnding  rif;lit  and  left  outgrowth  (epipleura,  opercula;  of  tho 
body-wall,  which  encloses  the  atrial  or  branchial  chamber.  Tln^ 
gonads  are  twenty-six  pairs  in  number,  corresponding  to  tho  10-Sli 
myomeres.  They  are  devoid  of  ducts,  and  discharge  their  pro- 
ducts by  dehiscence  'iiln  Mi<>  atrial  chamber,  whence  they  paas  to 
tho  exterior,  either  by  the  atrioporo  or  by  entering  the  pharynx 
through  its  slits,  whtn  they  are  ejected  by  the  month. 

In  many  respects  Amphioxus,  the  only  representative  of  C<:phalo- 
chorda,  bears  e  rid'nce  of  being  derived  from  a  more  liighly  organized 
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kUtion-  ancestry.    Its  mode  of  life  (barrowiog  in  the  sand  in  shallow  water, 
ibip  of     whilst  its  general  build  is  that  of  a  swimming  animal)  and  the 
Cephaio-  nature  of  its  food  (diatoms,  tc,  carried  into  the  pharyni  by  ciliary 
eA«r<ta  to  correots)  in   themselves  suggest  such   a  history.      The  vascular 
Craniata  system  is  elaborate  in  plan  yet  incomplete  in  detail,  suggesting  an 
asd  the    atrophy  of  its  finer  branches,  which  is  consistent  ivith  the  small 
■Vert«-      eiza  of  Amphioxus  and  the  general  principle  that  a  complex  vascular 
,\mte        system  can  only  be  developed  in  an  animal  which  has  attained  to 
Wocestiy.  a  certain  bulk.     The  absence  of  well-developed  sense  organs  and  of 
**  cephalization  **  in  an  animal  which  has  attained  to  such  elabora- 
tion of  structure  as  is  shown  by  the  pharynx  and  atrial  chamber, 
and  wjiich  has  such  well-developed  muscles  to  the  body-wall,  is  an 
inconsistency  best  explicable  by  degeneration  ;  so,  too,  the  existence 
of  the  elaborat3  scries  of  fin  rays,  which  are  out  of  proportion  to 
Ih;  mc.-hanical  requirements  of  so  small  a  form. 

De.;enerate  tliough  Amphioxus  must  be,  the  ancestor  from 
which  it  started  on  its  retrogressive  course  was  probably  a  long 
way  l^jhind  any  living  Craniate.  There  is  no  reason  to  suppose 
;L2t  this  ancestor  had  a  cranium,  or  that  the  muscular  segments 
ind  s<-gmental  nerves  in  its  cephalic  region  were  fused  and 
jT^Id-rL  Amphioxus  has  probably  lost,  as  compared  with  that 
iD'jos'.or,  lateral  eyes  and  otocysts,  nephridia,  and,  above  all,  size. 
riie  epiplcural  folds  which  now  form  oral  hood,  branchial  opercula, 
i!.d  coalesced  ventral  fin  were  probably  originally  less  developed 
jteral  ridges,  protecting  the  gill-slits  anteriorly  and  posteriorly, 
icrving  by  their  undulations  to  assist  in  locomotion,  whilst  the 
n.edian  fin  and  its  rays  were  large  and  functional. 

One  of  the  most  ourions  features  in  the  structure  of  Amphioxua 
is  its  asymmetry.  The  anus  is  on  the  animal's  right  side,  the 
r;isal  pit  upon  its  left ;  the  myomeres  on  the  two  sides  of  the  noto- 
;honl  do  not  coincide  ;  and  the  right  and  left  dorsal  spinal  nerves 
do  not  arise  vii-A-ria  to  one  another.  There  is  no  conclusive  reason 
fur  regarding  this  as  an  ancestral  feature,  although  the  early  larval 
Ibrm  is  as  curiously  asymmetrical  as  the  adult.  Amphioxus  habitu- 
ally rests  upon  the  sand,  lying  upon  one  side  of  the  body,  and  it  is 
possible  that  the  distortion  is  related  to  this  habit,  as  in  the  case 
of  the  Pleuronectid  Fishes. 

However  we  may  estimate  Amphiox\u,\,e  are  not  led  by  it,  thongh 
its  muscular  metamerism  is  so  well  marked,  a  single  step  in  tne 
direction  of  the  Annelids,  neither  are  we  led  directly,  it  is  true,  in 
the  direction  of  Kcmcrtina  in  connexion  with  those  points,  as  to 
xelatioaship  of  notochord  with  proboscis  sheath  ana  nerve-cord 
.  with  median  dorsal  nerve,  insisted  on  by  Hubreclit.  But  it  will  be 
seen  below  that,  by  the  agreement  of  Amphioxus  with  Balanoglossus 
in  the  structure  of  the  perforations  of  the  pharynx,  in  the  possession 
of  collar  pores,  and  in  the  praoral  glandular  body,  we  do  arrive  at 
ivn  important  connexion  with  Kemertine-like  forms. 

The  URocnoBDA. 
(  +ar  Vrochorda  are  FertebnUa  which,  with  the  exception  of  the  group 

1  "w*  Larmlia  (Appmdieularia,  Fritillaria,  Oikopleura),  have  receded 
M  Pro-  Tery  lar  indeed  from  the  characteristic  Vertebrate  structure,  show- 
ed/ da,  ing  neither  notochord  nor  nerve-cord,  and  gill-slits  only  of  the 
most  highly  modified  and  aberrant  form  ;  some,  however  (certain 
Ascidians),  pass  through  a  larval  condition  in  which  these  struc- 
tures are  present  in  the  normal  form.  It  is  neccssar}-  for  the  pur- 
poaea  of  the  present  article  to  confine  our  attention  to  Larvalia  and 
to  the  larval  forms  which  retain  ancestral  charactera.  (For  a  de- 
•cription  of  the  whole  group,  see  the  article  TfNICATA.)  In  (fro- 
thardn  thus  »ignali»d  the  notochord  never  reaches  fonvard  into  the 
anterior  part  of  the  body,  but  ia  confined  to  the  tail  (hence  £^ro- 
ehorda).  Tlio  longitudinal  muscles  of  the  region  traversed  by  the' 
T)ntj>rhnr«1  dhow  traces  of  metameric  segmentation,  which  are  prob- 
a'  '  i'h  of  a  more  complete  dcrelopmcnt  of  myomeres  in 

:iij  (/tf).     There  is  no  trace  in  Larvalia  of  fin  rays 
,  ■  ■  l.-tal  structure.     Corresponding  to  the  opercular  folds 

and  epipieura  of  Craniata  and   Cephalodwrda  are  ridges  of  the 
body-wall,  which  protect  the  pharyngeal  gill-slits,  and  may  give 
risf,   as  in    Cephalochorda^   to  an   enctosea   atrial    chamber  with 
«triopore.     Tlic  gill-slits  in  these  larval  forms  are  few  in  number 
fon'  "t  t«o  |»ain*j,  but  in  many  of  the  aberrant  CrtxJwrda  (by  far 
of  the  group)  they  become  excessively  numerous  and 
in   strut-ture,   and    arc  supported   by  a  cbitinoua  (T) 
'  ■'   '^x.     It  has  been  suggrsted  that  the 
iryngeal  wall  in  Tuni^/ita  does  not 
^nt  a  iinglo  pair  of  slits  subdivided. 
.  of  further  considrration. 
vo-coni  li  tubular  and  preeenti  itaelf  as  a 
f.   .  .  .  f  .1.,,  notochord,  and  asanarTDWer 
"f  the  notochonl. 
rv.-  with  pignirtit  and  lens, 
Tiio  mouth  is 
'trrnitnal  in  Lar. 

ly  a  narrow  wao- 

tiot  oficn  ventrally  but 

1  '1  hav«  a  rudiniontary 

*    >i;  AiA  I  '  m^''*t  systciu,  - 1  iic  ^^uucctei]  with  their  diminu- 


tive size.  For  the  same  reason  no  vascular  system  develops  in  tho 
Ascidian  tadpole  unti.  it  has  ceased  to  be  locomotive  and  has  entered 
upon  its  later  development ;  but  in  the  larger  adult  I'rochordt  a 
contractile  heart  and  a  r'ell-developed  vascular  system  ars  present. 

Ko  undeniable  nephridi\  are  present  in  Larvalia  nor  in  the  larval 
Ascidian,  and  no  structure  comparable  to  the  collar  pores  of  Ealaixo- 
glossiLS  or  the  atrio-ccelomic  funnelsof  .(4m7i/iiaj-usiskno^vn  in  them. 

The  subnenral  gland,  however,  a  glandular  tube  opening  anterioi  ly 
near  the  mouth  of  the  pharj-rx,  appears  to  be  identical  with  i'ta 
prsEoral  larval  gland  of  Amphia^-u,-  and  the  proboscis  pore  and  g1a:id 
ot  Balanoglossus.  It  is  probablf  to  be  regarded  as  a  nephridiura, 
and  has  been  compared  by  Jnlin  and  Van  Bcneden  to  the  pituitary 
body  of  Craniata.  with  which  it  ccresponds  in  positioa  and  r'e- 
velopment. 

The  gonads  of  Larvalia  are  develope-l  in  irregular  masses  on'^.e 
walls  of  the  ccelom,  ovaries  and  testes  it  the  same  individual. 

As  above  indicated,  there  is  a  small  6cc*ion  of  Vrochorda  whi'h  Classi- 
retain  in  adult  life  the  tadpole-like  form  ard  the  essential  Vert  t-  Ocatioo 
brate  organs  which  are  exhibited  by  the  lai  »r  only  of  other  Urv-  o'  Vro- 
chorda,  and  by  a  few  only  of  these.  This  nocessi^tes  a  prima*  v  i-f.»"^o. 
division  of  tho  branch  into  two  grades. 

Gradt  A. — Lakvaiia  {Appmdieularia,  FritilUcHa,  Oih^iiUurj  . 

Onade  B. — Saccata. 
Class     I. — Ascidim  [Simiilices,  SoeiaUs,  CompcHliK,  fffru"  • 

viiidca). 
Class    II. — Salpi/ormia  (Salpiidai,  Dolioliidca). 


Fio.  t.—TrUUlaHaiAtrrtidleHlarla^fiirmUx, 
drmwlnKi.)    A,  L«t«ral  nrfkr*  vtow.  ..- 
•t  rliilit  •ii(Im  to  "  lall."     a  Orgin 
1*1.  ral  il.'w  ..r  l--1r  "ll^  '"ll  In  <'"'•'' 

It,.  1 


f,  mnuUi. 

Vrochorda  are  to  extremely  abemnt.  and  »how  so  llttli'  mon' 
Ihsn  a  transient  dcvrK.|m.rntAl  itj 
brnle  organs  that  we  ranriot  lii>pr  ; 

fr.im  Ihi-m  ou  111"  ■'  '   ■    '     '  Vrrl' ! 

-■(/•/»-iirfi<ii//iri/r  tain  Ihe  Vertebrate  slnirture  thr.uigh 

lile.  and  they  ar-  .  .in  account  of  Ihclr  minute  «i.-c,  r\. 

tr'.'&ioly  degenerjtc.     11  u  |>oniblc  to  make  hy|>othPMS  as  to  tlie 


Rebtinn* 
.1.1  io 


I 'raw 
aac««uy. 
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(£i<*t«r  or  lot  elaboration  of  th«  ancostore  of  Uroehorja,  ami  to 
,. —  •..»  ...„  tlut  their  tocestry  had  ntoliod  as  high  a  condition 
t  by  Cr<iniiUa  ;  on  th«  othor  Iiand,  it  duos  not  Mvm 
IT  point  of  divergonct)  from  the  main  an''e3tral  lino 
;  .iN'a^i  was  lower  tbnn,  or  even  so  low  as,  that  at 

\'  nu  branchetl  off.     The  differentiation  of  trunk  and 

t-.       nitatiou  of  Iho  notochord  anteriorly  is  a  nearer  ap- 

I'l.vi-ii  to  lVaiu  i*.e  structure  than  that  shown  by  Aniphiortu^, 
wlul'i  the  .I.-rr''f--  deTclopment  of  a  brain  of  considerable  relative 
sire  y\  't  nearer  to  :'      ''  "  m  is  Amjjhicxus. 

The  u.  :ueros  so  ->•:  in  this  last  are 

sot  aS  '.'rifT,  as  i<  I,   but  exist  in  a 

radiuieolary  form,  indicating  that  tliey  bad  onc«  n  fuller  derclop- 
■ent. 

Tbe  Qf.micuoiisjl. 
Ckar-  Hniiekorda  comprise  the  single  gonns  Salanoglotsus — formerly 

Kten  of  cliasified  by  Gcgenbaur  as  Enttropntusta,  an  independent  phylum 
Mtwu-      of  tbe  animal  kingdom.    They  aro   t'erltbrata  of  worm-liko  form, 

dUrxU. 


Fia  la— itrtJi>oyfo«nu.  tnttomy  »nd  derelopmeot.  (Modified  rrom  Bat«AOD.) 
A.  BataneglemuM  kevaUumkU^  Bat««OQ;  from  the  coast  of  Virginia,  U.S.; 
Dfttaral  liza ;  a,  proboacls ;  b,  colUr ;  c,  mrfonte  region  ;  d,  flattened  digest- 
Ire  re^on  ;  «,  cylindrical  hind  region.  B.  Diagram  of  dorsal  view,  showing 
certain  organa  at  though  the  body^wall  were  traniparent  C.  DiAgrain  of  a 
rertleal  antcro-poeteiior  eectJon.  D.  Diagram  of  a  dorsal  view  to  show 
▼eaecla  and  nenrea  hy  tranaparency.  E.  Diagram  of  a  transverse  section 
throogh  the  collar.  F.  Larva  of  B.  kowaUujtkii ;  diagram  of  horizontal  sec- 
tion. O.  Vertical  longitudinal  section  of  an  older  larva  of  the  same.  Letter- 
ing B-0  :— fl,  proboecli ;  6,  collar ;  /,  nerve-tunic  of  proboecls  ;  g.  proboscis 
pore  (ciliated  orlAce) ;  K,  notochord  (llniited  to  a  small  tract  of  tnodiDed  tissue 
derived  from  praoni  extension  of  alimentary  canal);  i,  dorsal  nerve-plate  ; 
k,  colUr-pore  (right  and  leftX  opening  to  exterior  from  collar  coelom  just  be- 
neath tbe  collar;  I,  continuation  of  dorsal  nerve-plate  as  a  nerve-cord ;  m, 
pharrngcal  perforation  teill-sUta) ;  n',  cuelom  of  proboscis  (anterior  azygos 
primlUve  ooelomie  pouch);  n^.  eoUar  ccelom  (right  and  left  middle  coelomlc 
poQchet  of  embryo) ;  »»>,  body  ccelom  {right  and  left  po8t<;rior  ccelomlc  pouches 
of  embryo);  o,  month;  p,  ventral  nerve-tunic  of  bod  y- wall ;  q,  proboscis 
gUnd  ;  r,  ttr^win  connecting  domal  ner^'c-platc  with  outer  wall  of  collar ;  $, 
cavity  of  pharynx  In  front  of  perforate  region  ;  (,  dilated  part  (heart)  of  dorsal 
reaael  wit nlif  proboscis-gland  ;  f »  dorsal  vessel ;  u,  blood-vessels  of  body-wall 
fn  McUoti ;  w,  paired  nerves  of  collar  region  In  transverse  section ;  x,  peri- 
hcmal  ocelom,  turroanding  donal  vesael  in  collar  region ;  y,  digestive  region  of 

ftit  (to  emnryo) ;  «,  mesoblast.  H.  Larva  of  another  species  of  Baiano^loteus, 
□own  as  the  Tomaria  larva  of  Johann  MUUer,  tad  resembling  an  Echinoderm 
larva,  an,  pneoral  ciliated  bond  of  Tomaria  ;  bb,  post-oral  diiio ;  cc,  terminal 
ditto ;  ddy  month :  ce,  apical  plate  and  sense  oi^an ;  //f  canal  system  and 
pon  :  77.  gQt ;  hh,  anna. 

elongate  and  somewhat  flattened  from  above  downwards.  In  front 
of  tbe  mouth  is  a  lon^  cvlindrical  proboscis,  and  behind  it  a  collar, 
the  £ree  mar^n  of  which  is  tamtd  backwards,  and  corresponds  to 


the  opercular  epiploural  fohU  of  Cfphalochorda  and  Craniala. 
This  a^t*oment  is  supported  by  the  existence  of  a  pair  of  collar 
pores  opening  into  the  ciclom  of  the  collar,  as  the  "  brown  fuuuels" 
of  Amphioxus  Q\tv\\  into  the  epiplcural  ca-lom  of  that  animal.  A 
proboscis  jwre,  opening  on  the  left  side  into  the  piu'oral  co.'Joui  of 
the  prolwjscis  (pairud  in  B.  kuyfcri),  is  exactly  representative  ol 
the  ^^iniiliirly  plnced  pore  which  tn  the  young  Amphioxus  (according 
to  Hatschek,  //)  U-aJs  into  the  tubular  organ  derived  from  the  loft 
ccrlomic  chamber  of  the  prtcoral  lobe  of  that  animal.  The  whoJc 
surface  of  tlio  body  is  ciliated,  as  in  Nolnertincs  and  Ediinoderms, 
and  as  in  no  other  Vertebrates.  Following  the  colhir  is  a  perforatoJ 
region  of  the  body, — gill-slits  opening  from  the  outer  surface  int'i 
the  pharynx.  In  the  young  form  there  is  for  a  time,  as  in  Ap 
pi'iuiicularim  and  the  Ascidian  tadpole,  only  one  pair  of  gill-sliU, 
but  th(n'  suUaequcntly  increase  in  number  as  tlio  animid  grow-, 
in  length.  They  resemble  in  form  and  structure  those  of  Amphi- 
0XH3.  The  notochoi-d  (h  in  fig.  10)  arises  at  the  anterior  end  ol 
tlio  hypoblast  in  llio  young,  and  grows  forward,  forming  a  8Upi>ort 
for  the  base  of  the  proboscis.  It  is  limited  to  this  viry  small 
re^on.  The  cerebro-spiual  nervo-cord  originates  by  a  dolamination 
of  a  solid  cord  of  opiblast  in  the  mid-dorsal  line  of  the  middle  third 
of  the  body  ;  then  by  invagination  of  ita  two  ends  it  extends  a^  a 
tube  both  anteriorly  and  posteriorly.  A  general  network  of  nerve- 
tlbres  (and  cells?)  exists  beneath  tlie  ejddermis  all  over  the  i>ody. 
The  blood-system  is  peculiar,  consistitig  of  an  anterior  heart  and 
a  dorsal  and  ventral  vessel ;  these  are  united  by  a  plexus  of  sub- 
cutaneous vessels.  The  musculature  of  tlie  body-wall  is  not  broken 
into  successive  myomeres ;  but,  on  tlio  other  hand,  the  gonads 
(ovaries  or  testes)  aro  sac-like,  and,  as  in  Amphioxux,  are  repeated 
in  a  series  throughout  a  great  length  of  the  body.  In  the  pharyn- 
geal region  the  gonad  sacs  agree  in  number  with  the  gill-slits. 
There  are  no  nephridia  (unless  proboscis  pore  and  collar  pores  are 
to  bo  so  regarded);  bjat  the  connective-tissue  cells  of  the  body-cavitj 
are  active  as  excreting  agents,  as  in  Echinoderms  and  in  C'rochordii, 
aad  a  large  glandular  organ  in  the  proboscis  attached  to  the  end 
of  the  notochord  appears  to  have  to  do  with  this  function.  Not 
the  least  remarkable  fact  about  Hemickorda  \a  the  nature  of  their 
larvffi.  No  other  VerUhrata  present  larval  forms  which  indicate 
the  nature  of  the  early  ancestral  history  in  what  we  may  call 
prffi-chordal  times  ;  however  interesting  the  Ascidian  larva,  or  th« 
young  AmphioxuSy  and  the  embryo  dog-fish,  they  do  not  tako  us  out 
of  the  Vertebrate  area.  Some  $,^qq\q^o\  Balanoglossns{l  B,  minutus), 
however,  pass  through  a  banded  ciliate  larval  condition,  which 
was  known  as  Tomaria^  and  was  considered  to  be  an  Echinoderm 
larva  allied  to  Bipinnaria,  before  its  relation  to  Balanoijlossus  was 
discovered.  It  is  not  possible  to  view  the  Tornaria  larva  of  Balano- 
gJossus  as  otherwise  than  identical  with  Echinoderm  larva,  and  it 
results  that  Balano'jjubsus  and  the  Echinoderms  have  remote  genetic 
affinities  of  a  special  kind. 

No  classification  of  Homichorda  is  possible  beyond  an  enumera- 
tion of  the  species  : — 

1.  B<^anogtoss%ts  davi^erus  (Delia  Chiaje),  Kaplea. 

J.  B.  m(nu^»;5  (Kowalewsky),  „ 

3.  B.  l:oioaUu-skii  (AL  Agassiz),  east  coast,  United  States. 

4.  B.  hrookiii  (Bateaon), 

5.  B.  salmondu  {GitLTd),  Brittany. 

6.  P.  robinii  (GlardX  „ 
It  seema  that  in  Balaiioglossics  wo  at 
though  no  doubt  specialized  for  its 
and  possibly  to  someeitentdegenerate, 
e-Tteut  fallen  from  an  ancestral  emin- 
derrais,  the  long  "Wonu-likc  form,  and 
segmentation  of  the  body-muscles  lead 
Nemertinea.  The  great  pro- 
may  well  be  compared  to  the 
larly  placed  in  the  Nemertinea. 
The  collar  is  the  first 
commencement  of  a 
structure  destined  to  as- 
sume great  import- 
ance in  Cephalo- 
chorda  and  Crani-  ^^\ 
cUa,  and  perhaps  pro-  \^ 
tective  of  a  single  gill-  ^^_^ 
slit  in  Balanoglos»u3  befcro  NJ 
the  number  of  those  aper-  ^>  ph^um 
turea  had  been  extended.  Bor-  X  ''«'-« 
rowing,  as  we  may,  the  nephridia 
from  tbo  Nemertines,  and  tne  lateral 
in  addition  to  the  dorsal  nerve,  we 
find  that  Balanoglossua  gives  the  most 
hopeful  hypothetical  solution  of  the 
pedigree  of  Vertebrates,  Space  has  not 
permitted  us  to  go  so  fully  into  pros  and 
con.t  as  the  speciHative  nature  of  the  subject  requires ;  but  wo  give 
the  final  conclusion  to  which  our  consideration  of  the  structure  at 
the  four  great  branches  of  the  ^ertebra/a  leads  in  the  fo/m  of  tiw 
accompanying  genealo^cal  tree. 


last  find  a  form  wbich, 

burrowing  sand  -  life, 
yet  has  not  to  any  large 
cnce.  The  ciliated  epi- 
the  complete  absence  of 
us  to  forma  like  the 
boscis  of  Balanoglossus 
tnvaginable  organ  sirai- 


Species 
of  Hfmiir- 
chorda. 


Relations 
of  Hevii- 
oho-rda 
to  Verte- 
brate 
ancestry. 
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V  E  R  —  V  E  b 


BmiOfnjAy.—{/)  Cnrwr,  "Snr  un  >'oaTe«a  Rapprochement,'  4c.,  in  Ann. 
dm  UuMte,  lsl2.  vuL  xix.  p.  73;  (?)  Kowftlewskjr,  "DeveL  of  Ainjii\ioxus,"  in 
ifm,  rf<  VAcnii.  Imp.,  Et  Fetersborg,  Tth  series,  voL  ivi..  No.  12,  ISW;  (j) 
/d. ,  '*  l>eTel.  of  Atcidia"  ibid. ;  (/)  Lankester  (E.  Ray),  "  Notes  on  Embryology 
•  od  Classification,"  in  Quirt,  .'osm.  Micr.  Set.,  voL  xvii.,  1S77;  (j)  Koira- 
Icvsky,  " BatanoytcMS'ui,"  Inl  il<m.  dt  tA^ad.  Imp.,  St  Petersburg,  ToL  X.,  No. 
>.  1866;  (d)  Bateson,  "  Salanojloisus,"  in  yuflrt.  Joum.  iticT.  Sei.,  April  1SS4: 
*W.,  supplement  nomber  ISS-i,  ibid.,  June  18S6 ;  (7)  Harmer,  "  Cepfialodiarus," 
in  OiallenyeT  Rtportx,  voL  iviii.;  (J)  Dohra,  Vrtpntug  dtr  H'irbtlthitrt,  1875; 
(0) Zeppelin,  "Budding  ia  CVnotfri/m,"  in  Z<iUc\r,  win.  Zoologit,  vol.  xixii.; 
</o)  fialfotir,  ir»isOf  ropA  ok  Dextliypment  of  ISamobnnA  fitJia,  1S78 ;  (//) 


HuVecht,  "Nerre-Tnnir  of  N eit^rtlDfltT -In  .9«o-^  Jivnt,  fn^.  Su  TXSr 
IX.,  ISSO;  (H)  and  (/j)  lu  ,  '  I  .Lpanson  of  KcnicitllKa  ana  VcrMbi»tt»;  !;• 
Cvart.  .foiira.  ificr.  Sri.,  vol  xjiiu,  isSS,  and  toL  xirii  ,  183'  0^1  l«nkestir 
(E.  Ray),  '*  Brotro  Funcel«  of  A  ipiu«i»a."  ;s  Qiuirt.  ,/ount.  ^'i:r.  JtC,  *oi-  rv.' 
p.  S:>7,  1S7S;  {/J)  Hatschek.  "  ::tanna^m  Gland  of  Am^tor^  and  Otfec.tf^rL 
Pit,"  In  Zoof.  AmtigtT,  p.  417,  18g4 ;  (/»)  Lankesler  (E.  Ray),  "\tt:tU^V,i,a 
of  the  Tail  of  App<ndicutaria,''  in  Quart,  /owm.  .Vicr.  .Scteurt,  ToL  xxil.,  ;»2; 
(/7)  Kowalewaky,  "Later  Researehea  on  Aacidian  Develop:ocnt,"  in  AtcAiff 
fur  vtiknskopisctu  Anatomit,  toL  tU.,  1871 ;  (/5)  Id.,  "Later  Researches  ua 
AiipkioTua  DeTelopment,"  In  ArAiv  fur  aiiitrostopischa  Anattmit,  vol.  xibw 
1870  (E.  R.  iS' 


^'ERTUE,  George  (1684-1756),  engraver  and  anti- 
qnarj',  was  bom  in  St  Martin's-in-the-Fields,  London,  in 
16S4.  At  the  age  of  thirteen  he  was  apprenticed  to  an 
heraldic  engraver,  a  Frenchman,  who  failed  in  three  or 
four  years.  Vertue  then  studied  drawing  at  home,  and 
afterwards  wo'ked  for  seven  years  as  an  engraver  under 
Michael  Vandergucht.  He  was  patronized  hf  Sir  Godfrey 
Knel'<!r,  and  was  one  of  the  first  members  of  the  Academy 
of  Painting  which  that  artist  instituted  in  1711.  His 
plate  of  Archbishop  Tillotson,  after  Kneller,  commissioned 
by  Lord  Somers,  established  his  reputation  as  an  engraver; 
and  he  was  soon  in  an  excellent  practice,  engraving  por- 
traits after  Dahl,  Richardson,  Jervas,  and  Gibson.  In 
portraiture  alone  he  executed  over  five  hundred  plates. 
Tn  1717  he  was  appointed  engraver  to  the  Society  of 
Antiquaries,  and  his  burin  was  employed  upon  many 
interesting  statues,  tombs,  portraits  and  other  subjects  of 
an  antiquarian  nature.  He  died  on  the  2-ith  of  July  1756, 
and  ''as  buried  in  the  cloisters  of  Westminster  Abbey. 

From  tho  year  1713  Vertue  had  been  indefatigablo  in  his  re- 
fccarches  on  ail  matters  connected  with  the  history  of  British  art, 
and  had  accumulated  about  forty  volumes  of  memoranda  on  tho 
subject.  These  were  purchased  by  Horace  Walpolc,  and  form  the 
baau  of  that  author's  Atucdota  of  Painting  in  England,  where  will 
be  found  an  account  of  Yertuc's  life  and  a  catiloguo  of  his  en- 
gravings. Vertuc's  own  literary  works  include  t>j»  JJolUin  atid 
Gerard's  Pictures  (1740) ;  Medals,  Coins^  Great  Seals,  Impression.^, 
from  the  Elaborate  H'orks  of  Thermos  Simon  (1753) ;  Catalogue  and 
Description  of  King  Charles  the  First's  Capital  Collection  of  Pictures, 
Limnings^  Statues,  kc.  (1757) ;  Catalognu  of  the  Collection  of  Pictures 
belonging  to  King  Ja-<nes  II,,  to  vhicA  it  added  a  Catalogtu  of 
Pidures  and  JJrawings  in  the  Closet  of  Queen  Caroline  (1758) ; 
Catalogue  of  the  Curious  Collection  of  Pictures  of  George  Villicrs, 
Duie  of  Buckingham  (175S) ,  Description  of  the  It'orks  of  that 
Ingenious  Delineator  and  Engraver,  fV.  Hollar  (1745). 

VEHUS,  M.  AcEEi.ifs.    See  Acrelius.voI.  iii.  pp.  86-87. 

VERVIERS,  a  to«-n  of  Belgium,  in  tho  province  of 
Li^e,  is  situated  on  the  Vesdrc,  15i  miles  by  rail  east  by 
south  from  Liego  and  19  miles  south-west  from  Aii-la- 
Chapelle.  It  is  divided  into  an  upper  and  a  lower  town, 
but  Ilia  no  striking  architectural  features.  Tho  staple 
commodity  is  cloth,  which  is  manufactured  here  and  in 
the  immediate  environs  to  tho  value  of  £3,200,000 
annually.  Other  manufactures  are  soap,  chemicals,  con- 
fectionery, and  machinery ;  dyeing,  tanning,  and  iron 
and  copper  founding  are  aUo  carried  on.  The  town  is  a 
modern  one ;  its  manufacturing  prosperity,- the  beginning  of 
which  dates  from  the  18th  century,  ia  partly  attributed  to 
the  waters  of  tho  Vcsdre,  which  are  said  to  be  peculiarly 
well  ad.ipted  to  tho  purposes  of  the  dyer.  Tho  population 
in  1«76  was  37,828. 

VESALIUS,  ANOERA9  (ISH-l.-ie-J).  Sco  Anatomy, 
▼ol.  i.  [I]!.  807-8  ;  also  Vascular  Svhtkm,  p.  95  above. 

Vf>;i('AL  DISEASE.S.  Tho  urinary  bladder  is  tho 
t«ni>orjiry  reservoir  of  the  renal  secretion,  and  as  such 
eonlains  tho  urine  for  longer  or  shorter  periods.  In  recent 
years  diflin.<i:s  of  tho  bladder  have  como.mnro  than  formerly 
within  the  iw-ii]>ii  tif  operative  surgcrj',  owing  especially  to 
great  advanci-n  in  tho  mctho<ls  of  examining  tho  inner 
wall'Of  tho  blaildcr  both  by  sight  and  touch, — by  sight  in 
virtue  of  the  cnflo<ro]>c,  an  in.'itninipnt  which  when  inlro^ 
c<ircd  into  tho  bladder  enables  a  visual  examination  of  the 
interior  to  )>«  made .  and  by  touch,  as  lurifcons  do 
But  no-v  boitatr  tr.  ni^kc  iiici'<i(.r  v  nHo  the  bladder.  oi*hrr 


from  the  perinsum  or  suprapubically,  for  purely  diagnostii 
purposes.  Further,  more  careful  and  improved  chemical 
and  microscopical  examination  of  the  urine  enables  the 
surgeon  to  judge  better  than  formerly  what  the  condition 
of  the  bladder  is.  Diseases  of  the  bladder  may  be  con- 
veniently divided  into  two  groups, — (1)  those  which 
involve  recognizable  organic  structural  change,  and  (2) 
those  which  do  not  necessarily  involve  obvious  organic 
structural  change  (Sir  H.  Thompson).  The  more  imjiort- 
ant  diseases  of  the  first  class  are  inflammation  or  cystitis, 
calculi,  and  neoplastic  growths ;  but  there  are  also  others 
of  less  importance,  such  as  hypertrophy,  dilatation,  and 
tuberculosis.  The  diseases  of  the  second  group  in  which 
no  organic  structural  change  can  be  recognized  in  the 
bladder-wall  are  numerous.  In  many  cases,  however,  thcj 
can  scarcely  be  considered  as  diseases  of  the  bladder  pure 
and  simple,  but  rather  as  concomitants  or  results  of  other 
diseases.  Moreover,  in  many  casea  they  give  rise  sooner 
or  later  to  diseases  which  are  accompanied  by  structiral 
changes.  Thus  "  irritable  bladder,"  although  at  first  it  may 
be  independent  of  any  such  change,  soon  gives  rise  to 
inflammation  of  the  bladder-wall,  or  cystitis ;  and  many 
surgeons  describe  it  from  tho  beginning  as  simple  cystitis, 
while  cystitis  as  described  in  this  article  they  call  catarrhal 
cystitis.  In  this  division,  however,  we  may  describe  para- 
lysis, atony,  incontinence  of  urine,  stammering  micturition, 
and  retention  of  urino. 

Cystitis. — Inflammation  of  the  bladder  may  be  acute  or  chronic  Atu'V 
It  is  duo  in  most  cases  to  the  presence  of  irritating  matters  in  the  cjsljwh 
urine,  produced  by  decomposition  of  the  urino  itaelf  or  by  morbid 
admixture.  Tho  inflamniaiion  may  result  also  from  trauiuatic 
injury,  from  cold,  or  in  cases  of  gonorrhoea  from  extension  of  llie 
inQammation  alont;  the  urethra  into  the  blailder  (through  continuity 
of  tissue).  Although  frequently  ushered  in  by  rigors,  tho  chief 
symptoms  of  nciito  iiillanimation  are  local*  there  is  pain  over  the 
region  of  tho  bladder  and  frequent  mlcluiition.  Tlie  desire  to  pa«» 
water  is  often  incontrollable,  even  before  more  than  one  or  t^o 
ounces  of  uiinc  hare  been  secreted.  The  urine  is  much  changtsl  in 
its  character,  being  cloudy  from  tho  presence  of  epithelial  sca!e», 
pus,  nt'jcus  cells,  and  often  blood.  At  this  stage  also  it  may  be 
ammoniacal,  though  this  usually  romei>  on  later,  and  is  probably 
caused  by  soptic  decomjKisition  of  the  urino  due  to  the  entrance  or 
intro<luction  of  organisms  into  the  bladder.  The  quantity  of 
blood  varies,  but  may  be  so  largo  as  to  give  the  utine  a  diatiiict 
reddish  tinge.  As  a  rulo.  the  mucous  membrane  at  the  neck  of  the 
bladder  is  tlio  first  part  to  l>«como  inflamed,  but  tho  whole  of  the 
mucous  membrane  may  be  atfected  ;  resolution,  honercr,  usiuUy 
takes  place  before  more  than  a  portion  has  been  attsrkeil.  Chronic  cbroMc 
cystitis  is  one  of  the  most  common  alTections  of  the  bladder,  and  ej»irti» 
its  causes  are  very  various.  It  sometimes  remains  after  an  acute 
attack  has  jiassed  off,  but  more  commor.Iy  it  results  from  long- 
continued  irritation,  such  as  may  bo  produced  by  a  urinary  calf  :lui 
in  or  by  atony  of  tho  bladder.  The  symptoms  arc  not  so  seriM-e  as 
in  acute  cystitis  :  the  urino  contains  mor<^  niurus,  but  le»>  j  u"  a  4 
blooil,  anil  there  is  much  leas  tcndcnrv  to  fn  .|uc-nt  mirtv?  ii<  i 
the  irrilabilityof  tho  bladder  being  greatly  diminished.  Kreqii.iii  / 
very  largo  quantities  of  mucus  are  sccretetl,  and  the  condition  ,4 
then  termed  ' '  catarrh  of  the  bladder. "  t'hronic  inflammation  is  1  I 
in  itaelf  dangerous  ;  but  the  ]«tient,  so  long  as  it  r'  '  ■'    I 

toan  allnrk  of  acutec'-«titis,  which,  superadded  to  :  J 

condition  of  tho  blaiblrr,  may  Ixj  verv  serious.     An  1 

fibrous  elementa  of  the  coats  of  the  bladder  and  hyiwTtro|.liy  of  the 
muscular  fibres  sr*i  a  rommnn  result  of  rhronie  eyatitis. 

Thet:.  '  '■       ■  ■  ■       ■■•'*"• 

rest  to  1  ,1  or 

b.iths  r  ,-  ;-:iV.'. 

a  quarter  of  an  hour  at  a  time  :  and,  if  tlie  laiin  W  very  s^ieie,  hul 
fomentations  with  lincttire  of  opium  should  !•«  applied  to  the  pen- 
nir.iin'  of  hviNiffsstrii'm   or  a  hot  douche  msv  l«c  u»*-d  j«-r  rectum. 


VESICAL       DISEASES 


189 


■  itiV*  %Tt  eittn,  tnd  tincloro  of  hTO»cyanini  maj   bo 
t  tua  A  rtry  •oothint;  iuHuenc*.     It  m«y  Iw  iioco»Mry 
l^,  !.  but  c»n«r«UT  the  |^in  cad  S*  aIUvcJ  without  ita 

•K.  In  .hrviiu-  cystitis  lb*  tVcatnuut  tlciTcn.ia  very  much  on  the 
mvM,  which  mu»t  if  ivasiMo  l»e  rcuiovoJ.  Th«^,  if  the  cvatitia  ia 
iuo  to  a  c*lculu5  in  tlic  blaJitfr,  llio  treatment  is  to  remove  the 
•aIouIus  (•»  Iwlow).  Vory  often,  however,  special  remwliea  are 
mu'loyetl  to  relieve  the  intlammatory  comtition,  and  one  of  the 
»r- :  :»  wuhing  out  the  Madder.  This  is  a  simple  operation,  based 
<n  :hc  principle  of  siphon  action  with  a  head  of  water,  and  is  earned 
.ut  jt  follows.  A  catheter  is  introduced  throujjh  the  uivthra  into 
iie  bUdder»  and  to  it  the  stem  of*  T-shapod  tube  is  tixed  ;  to  each 
nd  of  the  horuontal  {art  a  piece  of  rubber  tubing  is  attached, 
»ne  piec*  terminating  in  a  vessel  which  contains  an  aseptic  warm 
^::  <n  and  is  placed  at  a  higher  level  than  the  bladder,  while  the 
•:li?r  is  lt\\  into  a  receptacle  placed  lower  than  the  bladder.  Sit 
>r  eij;ht  ounces  of  tli^  lotion  are  allowed  to  flow  into  the  bladder  ; 
hen  the  flow  is  chccketl,  and  the  fluid  ibises  out  from  the  bladder 
Jirough  the  other  tube.  Each  tulMj  ahould  have  a  stop-cock,  so 
:bit  the  surgeon  can  open  or  closo  it  as  he  desires.  Occasionally 
>Udder  drainage  is  resorted  to,  and  is  carried  out  on  the  principle 
>r siphon  action.*  Internal  remedies  have  to  be  administered,  one 
of  the  most  valuable  Win;;  l-enzoate  of  aoda.  The  bonzoato  in  its 
passage  through  the  blood  is  chanced  into  hippuric  acid,  and  thus 
tends  to  render  the  urine  leas  alkaline.  Attention  to  the  diet  of 
the  i>atient  is  of  great  importance  in  Iwth  acute  and  chronic  cystitis  ; 
it  fchonld  be  very  light,  easily  digested,  and  nutritious.  Diluents 
>rt  often  of  much  value,  IcMening  tlio  irritability  of  tho  bladder. 
&I1  wines  and  stimulants  should  be  avoided 

CnhnU. — Important  information,  as  wo  ha'^e  already  said,  is 
derived  both  by  the  surgeon  and  physician  from  a  careful  examina* 
tii'^n  of  the  urine,  whether  this  be  done  chemically  or  inioioscopic- 
ally.  Kot  infre<iuenlly  on  such  examination  crystals,  varying  in 
their  rhtnticalind  physical  chaiacters,  are  found,  and  if  thcso  be  in 
Urge  amonut  distinct  urinary  dejHisits  are  got  from  the  urine  after 
it  has  been  kept  in  a  vessel  for  a  timo  Tho  cause  producing  theao 
cr}'st4ls  or  their  pre»enc<»  alono  may  give  rise  to  disease,  as,  for 
instance,  oxaUiria,  a  condition  in  which,  in  addition  to  oilier 
frvmiitoms,  we  6nd  oxalate  of  lime  crystals  jiresent  in  the  urine. 
\Ve  navo  here  to  deal,  however,  with  more  than  tho  mere  presonco 
of  a  few  crystals  disseminated  in  the  urine,  viz ,  with  those  con- 
ditions in  which  an  amalgamation  of  cr)'stals  has  occurred,  giving 
ris*  to  a  concretion  of  such  de^xisita  into  a  mass,  forming  a  cal- 
culus or  stone.  When  such  concretions  are  bo  small  that  they  can 
l-e  ]»asaed  with  tho  urine  through  the  urethra  they  are  known  aa 
grnxel ;  but  when  they  are  prevented  by  their  suo  from  passing 
^long  tlie  urethra  tliey  are  termed  calculi,  and  the  patient  is  said 
to  HuflVr  from  stone  or  calculus.  Calculus  of  the  bladder  constitutes 
a  most  formidablo  and  important  disease,  and  its  treatment,  either 
medical  or  surgical,  has  probably  attracted  more  attoution  than  that 
of  almost  any  other  disease.  IJrinary  calculi  occur  in  all  ]'art3  of 
iho  world  aud  affect  both  sexes.  They  are  much  more  common, 
liowever,  in  some  regions  than  in  others.  Thus,  in  India  tlicy  aro 
rerj*  common,  wliile  in  Great  Britain,  although  many  persons  sufTor 
fioin  calculns  in  Norfolk  and  the  north  of  Scotland,  very  few  cases 
«»rcur  among  people  who  live  on  the  western  s,de  of  the  island. 
From  the  above  facts  many  have  attributed  the  formation  of 
calculi  to  special  climatic  or  geological  influences,  but  it  is  jnobablo 
that  diet  acts  as  a  chief  factor  in  tluir  production.  Calculi  are  much 
Tarer  in  females  than  in  males,  and  this  may  perhr.ps  be  •xplaiiied 
by  the  shortness  and  more  vertical  poiitiou  of  the  urethra,  so  that 
the  contents  of  the  bladder  can  bo  more  ca.sily  evacuated,  aud  by 
the  fact  that  the  habits  of  tho  female  with  regard  tc  diet  aro  more 
legulor  than  those  of  the  male.  The  cause  of  the  formation  of  a 
calculos  may  bo  (a)  a  tendency  in  the  kidneys  to  preciidtato  salts 
lo  an  abnormal  degree,  the  urine  being  concentrated  and  small  in 
imonn^  or  (&)  some  abnormal  state  of  the  urine  in  the  Vdnddor,  or 
[c]  thef  nrcscnce  of  a  foreign  body  in  the  bladder.  Probably  tho  last 
if  the  most  common  cause  ;  for  very  frequently,  when  a  section  of 
I  calculus  is  made,  it  is  found  that  some  form  of  foreign  body  has 
ictcd  as  the  nucleus  round  which  urinarj*  deposits  have  become 
agglutinated.  Such  foreign  bodies  may  exist  in  tho  bladder  or 
may  be  introduced  from  without.  Occasionally  clots  of  blood  have 
been  found  as  the  nucleus ;  but  one  of  the  commonest  is  a  small 
uric  acid  stone,  which,  having  been  formed  in  the  kidney,  has 

Itaased  down  the  ureter  into  the  bladder  and  there  been  surrounded 
»T  deposits  of  phosphate  of  lime,  &c  Calculi  vary  much  in  their 
physical  characters  and  chemical  constitution.  Most  frequently 
only  a  single  stone  ia  present ;  but  very  large  numbers  have  been 
removed  from  one  bladder.  Tlie  shape  of  the  stone  depends  on 
whether  it  be  movable  or  fixed,  and  whether  there  be  only  one  or 
more  in  the  bladder  A  sinclo  stone  is  usually  spherical  or  ovoid, 
but  may  be  smooth  or  tuberculatcd  or  spinous,  this  last  point  bcini; 
determined  chiefly  by  the  composition  of  the  stone  ;  when  there 
are  a  nomher  of  stones  present  they  are  usually  faceted  or  many- 

'  8^  "The  Btsd<l«r  Dnlaage,"  by  PtoL  Chieoe.  to  Edin.  Sttd.  Journ..  vol. 
STVL,  port  L.  IftaO-ai. 


sidod.  Some  atones  are  hard  :  others  aro  soft  In  size  and  weight 
thoy  varv  very  much  :  wo  find  them  a«  small  as  a  pea  atid  as  larsce 
as  a  child's  head.  Tho  largest  Ktone  found  in  the  bladtUr  o(  a 
human  being  is  in  tho  Royal  College  of  Surtroons'  museum  of  Enjj- 
laml  ;  aud  in  tho  Kdinbun;h  univorHity  sunrical  museuju  there  is 
a  htone  of  very  lart:o  size.  Tho  weii;ht  di'ptnds  not  only  on  the 
si/o  but  also  ou  tho  composition,  and  varies  from  a  fow  grains  to 
tho  heaviest  on  record,  which  weighed  6  lb  3  oz. 

Sovon  ditfercnt  kinds  of  calculi  aro  described,  but  only  three  are  Varietj*. 
very  common.      Vesical  calculi  aro  classified  according  to  their  of  cal- 
composition,  and  five  diflferent  forms  aro  very  generally  ivoognized  ;  cilL 
but  layers  of  dilTorent  salts  may  bo  found  in  tho  same  calculus. 

(1)  The  first  class  embraces  uric  acid  and  uratic  calculi.  Pure  uric 
acid  stones  are  small  and  haixl,  and  usually  vary  in  colour  from  a 
reddish  orange  to  a  brown  tint  They  aro  frequently  rough,  but 
may  be  smooth.  Uratic  stones  are  seldom  pure.  They  frequently 
form  the  nucleus  of  calculi  tho  outer  layers  of  which  arc  phosphatic. 

(2)  Phosphatic  and  calcareous  calculi  consist  chiefly  of  calcium 
phosphate  ;  stones  formed  purely  of  the  carbonate  of  calcium  ar« 
rare.  The  stones  of  this  group  are  white,  soft,  and  friable,  cspeciallj 
those  composed  of  phosphate  of  lime.  They  frequently  attain  to  s 
large  size,  and  most  commonly  occur  in  persons  whose  general  healti 
has  run  down  to  a  low  ebb.  (3)  Oxalate  of  Zi'»i«  calculi  are  excess- 
ively hard  and  dense,  of  a  dark  brown  colour  and  lubcrculated  oi 
spinous  on  their  surface  ;  hence  they  aro  often  called  mulberry 
calculi  This  is  a  form  which  gives  rise  to  great  pain  and  inita- 
tion,  so  that  they  are  generally  removed  bofuro  they  become  very 
large.     (4)  Cystine  and  (5)  xanthin  calculi  arc  rare. 

Wlien  a  stone  is  present  in  the  bladder,  whatever  ita  nature,  it  Diagno* 
acts  similarly  to  any  other  foreign  body,  and  usually  gives  rise  to  a  ing  for 
scries  of  detinito  symptoms.  The  partient  complains  of  pain  in  the  calcaU 
end  of  tho  penis  at  the  completion  of  micturition.  Rough  or 
jolting  movements  give  rise  to  pain  in  tho  region  of  tho  bladdar. 
Occasionally  there  is  a  sudden  stoppage  of  the  flow  of  urine,  which 
is  overcome  by  a  change  in  position.  He  8ufl"ers  from  frequency 
of  micturition,  just  as  in  any  other  irritrble  condition  of  ths 
bladder  If,  in  addition  to  these  symptoms,  tho  patient  states  that 
at  varying  intervals  he  has  passed  "gravel,"  the  surgeon  is  almost 
certain  that  a  calculus  is  present ;  but  even  with  all  these  symp- 
toms there  is  only  one  certain  diagnostic  sign  of  tho  presence  of  a 
stone,  and  that  is  to  feel  it  This  is  done  by  "sounding"  the 
bladder  with  a  sound,— an  instrument  resembling  a  bougie,  but 
made  of  steel  and  with  a  shorter  curve.  It  can  bo  easily  turned 
from  side  to  side  within  the  bladder,  tho  whole  of  which  must  be 
systematically  examined,  and  not  only  enables  tho  surgeon  to 
ascertain  the  presence  of  a  stono  but,  when  judiciously  used,  assists 
him  in  determining  tho  size,  mobility,  situation,  number,  and  hard- 
ness of  the  calculi.  This  additioMal  infonnation  is  of  the  utmost 
importance  in  guiding  tho  surgeon  to  the  best  method  of  treatment. 
In  the  child  the  stone  can  bo  occasionally  felt  by  passing  one  finger 
into  tho  rectum,  laying  the  other  hand  abovo  the  pubes,  and 
prcssinc  ,  the  stone  lies  between  the  l\vo  hands.  In  other  cases  the 
sizo  can  bo  gauged  with  the  lithotrite,  by  observing  the  distance  to 
which  tho  blades  are  separated  when  tho  stono  is  grasped. 

Tho  treatment  of  calculi  by  other  means  than  operative  surgery  Tr*.t« 
has  been  found  to  bo  of  very  little  value.  Attempts  have  beeu  madfl  mehL 
to  dissolve  calculi  by  internal  remedies  or  by  tho  injection  of 
chemical  agents  into  tho  bladder,  but,  although  many  such 
methods  have  been  used,  and  have  for  a  timo  in  many  cases  boon 
oi)paiently  successful,  they  h.ivo  without  cxce])tion  bcon  found 
in  tho  long  run  to  be  practically  worthless  for  removing  calculi 
onco  actually  formed.  Furtlter,  the  improvements  in  opera- 
tive means  for  tho  removal  of  calculi  have  advanced  to  such  a  degre« 
that  it  is  probably  better  for  a  patient,  in  our  present  state  of  kuow- 
Icdge,  to  be  treated  by  some  ono  of  them  rather  than  undergo  any 
altemi>t  at  their  removal  by  other  means.  Nevertheless  much  can 
be  done  towards  preventing  the  formation  of  calculi  in  those  who 
have  a  tendency  to  their  formation,  by  attention  to  diet  uid  by  the 
internal  administration  of  drugs. 

Urinar)'  calculi  arc  removed  bv  one  of  three  methoas. — (I. )  litho-  Ren^oval 
tomy  or  cutting  for  stone,  (iL)  lithotrity  or  crunhinrr  tho  stone,  of  talcuJI 
and  (iiL)  litholapaxy,  a  modification  of  lithotrity,  and  the  method  hy  opera- 
now  most  commonly  adopted.     In  about  nine  cases  out  of  every  tion. 
ten  the  stone  may  be  crushed  ;  but  occasionally  there  are  some 
circumstances  wliich  render  the  operation  of  lithotomy  preferable 
to  lithotrity.     Thus,  where  the  un-thra  is  constricted,  as  in  crganio 
stricture  or  enlarged  prostate,  or  where  the  stone  is  very  large  or 
extremely  hard,  it  is  right  to  cut  for  the  stone  instead  of  making 
any  attempt  to  crush  it     Again,  in  children  lithotomy  is  safer  than 
litjfiotrity. 

Lithotomy. — Cutting  for  stone  has  been  very  long  kno\\'n  and  LItho- 
practised  by  surgeons  ;  but  up  to  the  commencement  of  the  19tb  *'«nr. 
century  it  was  performed  onlv  bv  a  few  men,  who,  bolder  than 
their  contomiioraries,  had  sjwcially  worked  at  it  and  had  attained 
celebrity  as  skilful  lithotomists.  Patients  went  very  long  distan'^.* 
to  bo  oj>erated  on  by  them,  and  certain  of  the  older  surc'eonft,  a-i 
Ohpiifllden.  performed  a  largo  number  of  oijcrations  witli  very  auc 
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reasfol  rftsults.  The  operation  is  nsnally  performed  by  an  incision 
from  the  perinaPBm  ;  but  sometimes  it  is  necessary  to  adopt  the 
high  or  snpiapubic  incision.  The  former  method  is  termed  perineal 
lithotomy,  and,  as  the  incision  most  commonly  made  by  the  snrgeon 
is  a  lateral  one,  it  is  ordinarily  spoken  of  as  laUral  lithotomy, 
lateral  lithotomy  consists  of  two  distinct  stages,— (i.)  cutting  into 
the  bladder  and  (ii.)  removing  the  stone.  The  patient  is  placed  on 
a  table  and  brought  under  the  influence  of  an  anesthetic.  A  grooved 
staff  is  passed  along  the  urethra  into  the  bladder  to  act  as  a  guide 
for  the  knife,  and  the  patient  is  then  "  tied  up  in  the  lithotomy 
position."  An  assistant  holds  the  staff  in  the  middle  line  of  the 
body  and  the  surgeon  makes  an  incision  an  inch  and  a  half  in 
length  deeply  into  the  perinaeum,  until  the  knife  enters  the  groove 
ef  ihe  Stan,  and  then  passes  it  along  the  groove,  thus  making  an 
opening  through  the  bladder-walL  The  bladder  having  been  thus 
out  into,  a  pair  of  lithotomy  forceps  is  introduced  by  the  perineal 
vound,  and  the  stone  is  caught  and  removed  by  gently  withdrawing 
the  forceps  by  a  rotatory  movement.  A  lithotomy  tube  is  now  passed 
through  the  wound  into  the  bladder  and  fixed  in  position  ;  the 
patient  is  untied  and  carried  b^k  to  bed.  The  operation  of  litho- 
tomy is  not  a  difficult  one  to  perform,  nor  is  it  in  itself  dangerous  ; 
sometimes,  however,  there  is  a  fatal  termination,  due  commonly  to 
one  or  other  of  the  .following  causes — haemorrhage  (either  primary 
or  secondary),  organic  disease  of  the  urinary  organs,  or  blood 
poisoning.  Hremorrhage  may  be  the  result  of  unskilful  operating, 
the  incision  having  been  incorrectly  made  ;  or  one  of  the  larger 
Tessels  in  this  neighbourhood  may  have  bad  an  abnormal  distribu- 
tion,  so  that,  lying  in  the  line  of  the  inci.<)ion.  it  was  divided  and 
gavo  rise  to  the  bleeding  which  proved  fatal.  If  the  stone  be  a 
very  large  one,  or  the  perinaeum  very  naiiow,  it  is  necessary  to 
perform  the  suprapubic  operation. 
Litbo-  Litholapaxy. — Lithotrity  too  can  be  best  described  if  considcied 

kpax}.  under  two  headings,— {L)  the  crushing  of  the  stone  and  (ii.)  the 
removal  of  the  detritus.  The  two  stages  are  now  carried  out  at 
"one  sitting,"  instead  of  allowing  an  interval  to  elapse  between 
!bem,  as  was  formerly  the  practice,  and  tlio  term  hffiolapaj-ij  is  used 
to  designate  this  method.  The  patient  having  been  ana-sthetized, 
ihe  urethra  is  dilated  by  the  passage  of  largo-sized  bougies.  Then 
a  few  ounces  of  a  warm  neutral  aseptic  fluid  are  injected  into  the 
bladder,  and  the  crushing  instrument,  the  lithotritc,  is  jMissed  along 
the  urethra  into  the  bladder.  The  lithotrito  has  two  blades, — a 
"male"anda  "female," — the  latter  fenestrated,  the  formei  solid 
with  its  surface  notched  ;  these  bladea  can  be  approximated  both 
by  a  sliding  and  a  screwing  movement.  The  sliding  movement  is 
used  to  gi^sp  the  stone  ;  but  when  the  stone  is  fixed  between  the 
blades  the  screw  action  is  tised,  as  it  enables  great  pressure  to  be 
applied  evenly,  gradually,  and  continuously.  The  lithotrite  is 
made  of  very  tough  steol,  so  that  even  very  hard  stones  may  be 
crushed  i\ithout  any  danger  of  the  instrument  breaking.  It  is 
passed  into  the  bladder  with  its  blades  closed  ;  they  are  then 
opened  and  an  attemnt  made  to  grasp  the  stone.  1*ho  stone  having 
been  fixed  between  the  blades  by  the  sliding  movement,  it  is  then 
(Tush'jd  with  the  screw  action,  great  care  being  taken  not  to  catch 
the  bl.vdder-wall  with  the  lithotrite.  This  danger  is  avoided  by 
raising  the  point  of  the  lithotrite  immediately  after  griping  the 
stone  and  before  crushing  is  begun.  The  stone  breaks  into  two 
or  more  pieces,  and  these  fragments  must  next  be  caught  and 
noshed  one  by  one,  until  they  -ire  all  reduced  to  a  very  small  size. 
if  the  stone  be  largo  and  hard,  half  sn  hour  or  longer  may  bo 
rcquif'-d  to  crnah  it  suflicicntly.  When  the  surgeon  fails  to  catch 
any  more  large  portions  of  stone,  the  presumption  is  that  it  has 
been  broken  up  into  small  enough  pieces  ;  Uio  lithotrite  is  then 
witiidrawn  and  the  nccond  stage  of  the  operation  murt  bo  begun. 
Tl.ia  consists  in  removing  the  detritus  by  means  of  an  aspirator, 
the  h'-^t  form  of  which  u  that  invented  and  uied  by  Sir  Henry 
Thompson.  It  con^int*  of  an  elastic  bag  connected  with  a  tiap, 
into  which  fngmcnts  of  stone  will  fall  and  not  pass  out  ognin  on 
the  in^tniment  being  used  at  later  periods  in  the  ojM^ration.  A 
lar»;e  fatlieter.  with  llio  cvo  very  neat  the  distal  end  of  the  short 
r-  •      *     -'"! '.r;  the  ftjipimtor,  full  r/  -■--'■  •- 
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which  go  on  favourably  the  patients  are  much  sooner  able  to  per- 
form their  ordinarj*  duties.  Fatal  terminations,  however,  do  now 
and  ajrain  occur,  sometimes  as  a  result  of  ii^ury  to  the  bladder* wall 
setting  up  inflammation,  which  extends  to  the  kidneys,  soinetin.e» 
from  suppression  "of  urine.  Those  cases  in  wliich  there  has  btcn  a 
fatal  result  most  frequently  hare  been  complicated  with  old-st;  nl- 
ing  kidney  disease. 

Seoplastic  Growths. — The  commonest  neoplasms  found  in  the  Xes- 
bladder  are  vascular  fibromata  (often  called  villous  cancers)  and  plastic 
epitheliomata  ;  more  rarely  malignant  growths  occur.  The  symj^toms  gro^  th^ 
produced  by  tumours  vary  ;  but  they  may  cause  qbstiuction  to  the 
flow  of  urine  and.  chronic  cystitis,  with  more  or  less  severe  pain. 
The  most  important  signs  are  the  passage  of  blood  and  the  prestnc* 
of  tumour  cells  in  the  urine.  Frequently,  however,  microscopical 
examination  of  the  urine  fails  to  discover  the  presence  of  tumour 
cells.  The  passage  of  blood  may  be  very  intermittent  and  small  iu 
amount ;  but  tltis  intermittent  bleeding  is  one  of  the  most  chaiacter* 
istic  signs  of  the  existence  of  a  tumour.  When  the  presence  of  a 
tumour  is  suspected,  the  sound  is  passea  and  an  attempt  made  to 
feel  it.  Sometimes  it  can  be  felt,  but  moro  oflen  doubt  remains  as 
to  whether  a  tumour  does  really  exist  or  not.  In  such  cases  the 
endoscope  may  be  had  recourse  to ;  but  the  information  derived  from 
its  use  IS  not  always  satisfactory,  and  a  diagnostic  incision  must 
then  be  mide  into  the  bladder  to  verify  the  diagnosis.  When  such 
a  diagnostic  incision  i«  made,  the  surecon  must  be  prepared  to 
remove  the  tumour,  should  one  be  present  and  capable  of  removal. 
Usually  the  diagnostic  Incision  is  perii.eal ;  but,  if  the  bla.lder  is 
capacious,  or  if  the  perimeum  is  deep  and  nari'ow,  a  moro  complct'* 
examination  can  be  made  by  a  suprapubic  opening.  The  treat- 
ment of  neoplasms  is,  as  a  rule,  unsatisfactory.  If  the  gi*owth  lo 
pedunculated,  it  can  be  removed  without  great  risk  to  the  patient ; 
more  commonly  howevei,  the  tumour  cannot  be  removed,  and  then 
only  palliative  measures  can  be  adopted,  such  as  allaiing  the  pain 
andcnecking  the  hcemorrhage.  Great  relief  is  often  gi\en  by  wash- 
ing out  the  bladder  ;  but  this  must  be  dono  with  very  great  care, 
a  soft  flexible  cathetei*  oeing  used,  if  it  can  be  passed  into  thi, 
bladder,  in  preference  to  a  rind  one. 

Utjpfrtrophy   and  Dilatation^ — \Vhcn  there  is  long-continued  H}] «. 
obstruction  to  the  flow  of  urine,  as  in  stricture  of  the  urethra,  en-  trop'  \ 
laiged  prostate,  Jkc,  the  bladder-wall  becomes  much  thickened,  the  sod  'il 
muscular  fibres  increa.sing  both  in  size  and  number  ;  the  interstitial  talic. 
fibrous  tissue  is  also  increased.    The  wall  on  its  inner  surface  becomes 
rugose,   and  the  condition  is  technically  known  as  hypcrtrovh  »\ 
Ilypcrtiophy  may  be  accompanied  by  dilatation  of  the  blsadcr, 
a  condition  x^hich  tho  bladder  may  assume  when  from  any  caiise  the 
evacuation  of  its  contents  is  interfered  with  for  a  length  of  time. 

Paralysis  of  the  bladder  is  a  want  of  contractile  power  in  tho  Paialv*^ 
muscular  fibres  of  the  bladder-wall.     It  moy  result  from  injuries  of 
whereby  the  spinal  cord  is  lacerated  or  pressed  upon  at  or  below  bb-l.l<T, 
tho  raicturitory  centre  situated  in  the  lumbar  region.     The  result 
may  be  either  retention  or  incontinence  of  urine  :  sometimes  there  is 
at  first  retention,  which  loter  on  is  followed  by  incontinence,  while 
in  other  cosoa  incontinence  results  in  the  first  place  and  then  reten- 
tion.    Toralysis  is  also  produced  in  certain  nervous  diseases  as  in 
locomotor  ataxia,  and  in  various  cerebral  lesions,  es  in  apoplexy. 

Atony  of  tho   bladder  differs   from   paralysis  in  being  only  a  At--:     "^ 
paresis  or  partial  paralysis.     It  is  due  to  a  want  of  tone  in  the  bU  i  ■  i. 
muscular  fiorcs,  and  is  most  frequently  tho  result  of  habitual  over- 
distension of  tho  bladder,  such  as  may  occur  in  cases  of  enlarge- 
ment of  the  prostate.     Tlio  patient  is  unable  to  empty  the  bladder, 
and  the  condition  of  atonr  gets  increasingly  worse. 

lu    both    paralyMia  an<l    atonv    tho  indicatinn    U    to  carefully 
prevent  ovcr-distonMon  of  tho  bladder  b\  th--    *  '  retains! 

too  long,  and  at  tho  same  time  to  trrat  by  .n  '  ans  tho 

CAU.-«e  whirh  h.ns  produced  or  is  keeping  up  tl ... 

]nc',nti:\fnfr  ,Y  urine  may  occur  in  tho  odult  or  in  lh(*  child,  but  Inc 
is  due  to  wid-ly  different  cause*  in  tho  two  cases.     In  tho  child  it  II: 
may  Iw  simply  a  bad  habit,  tho  child  not  baring  been  properly  cf         r 
trained  ;  but  more  frequently  there  seems  to  bo  a  want  ot  control 

;-   ■' *  ■•  •  —      ■  ■'"    %n  thot  tho  child  pfMcs  its  water  un- 

*.he  night     In  adults  it  in  not  so  much 
in   the  erti*''   rf  wnvr  W\r\p  \^»*rA 
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the   bladder,  A^., 
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attrinpt  mu«t  I .,.,.,...      

b_v  the  use  of  l^'lla.lonna  or  utryrhma  intomaiiT  and  of  a  blister  or 
frtradl»m  itxtrrnallv  ovrr  the  lumber  To^rion.  «»d  ev*»rr  rffrtrt  •hmiM 
be  mado  to  tr*in   ilu*  child  to  pi  -    .  ^    j 

pnifiilAf  lnterrali.      lii  th»  ^iuU  :  '■  - 

di«trii«iun  muit  tw  rrtnorwl  If  t-  -  ■  ■  n& 

ha*  lo  I*  pfo»ld«l  uttb  a  catb»tor.  wh  ch  b«  can  j»*«  into  hla 
bUdd*i  ao'i  thus  tboiou({hly  «mpiy  it  befora  it  has  filled  lo  over- 
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Ko^'r.:  A  «  ft  flrtfMf  M*hr;fr  s>-onM  V'  f'»«n  in  pi»fe«nfO  to  & 
J  "  ■  r.X'Nttjlwr  cathetor. 

fc^u^.  'ri:i-xt -itij  tni<ttiritwtt 

.,  ^ ;:i  chilclrtH  »nil  aJults. 

.  snparalus  is  itn«lo:^>ui  to  sp«ch 

.  1  ttioso  whoara  nervous  and  easily 

■;  .!;ie  to  incoorvliuition  of  th*  sphincter 

:.  tho  former  not  rfl.ixinL:  synchronously 

i :.: :..•  detrusor,  or  vice  tvr.^ix,  aivJ  is  soruwiimca 

c*:^  1  ry  •zternil  irritition,  such  as  preputial  aJhosions.  Occa- 
»io:iillv  not  a  (!roM  of  urme  can  b«  pas^,  or  a  litllo  passes  and" 
ihiti  1  *nMc:;  .'  tlio  flow  occurs,  and  the  more  tho  patient 

»tniin«  the  ti  s  until  at  last  there  is  complete  retention 

of  urine.     Vi: ,  ;h  errors  in  micturition  can  bo  cured  by 

the  removal  of  irntating  causes,  if  they  exist,  and  in  these  cases,  as 
well  as  in  those  in  vhich  no  such  cause  can  bo  discovered,  great  caro 
(hould  b«  taken  to  avoid  those  difficulties  which  have  civen  rise 
to  the  patient's  worst  failures.  If  at  any  time  he  should  fail  to 
ptrfomi  the  act  of  micturition,  ho  ought  not  to  strain,  but  should 
quietly  wait  for  a  little  before  making  any  further  effort,  after 
which  h»  will  often  succeed.  Regularity  in  tho  times  of  making 
\-  '  '  f  much  iinjKtrtance. 
tutMu-  urine  cannot  l-c  called  a  disease  of  the  bladder,  but 

Uaa  of     r  .  ise  of,  or  result  from,  bladder  disease.     It  may  occur 

mfue.  r.>  i  i.iivsis  of  tho  bladder,  or  in  couditions  where  tho  patient  is 
St;  '  :.M:;  from  an  illness  which  blunts  tho  nervous  sensibility,  t.r/., 
ty^!i  ■;■!  fever.  It  is,  however,  much  moro  commonly  duo  to  ob. 
strj::;o[i  in  some  part  of  tho  urinary  passage  anterior  to  the  bladder, 
as  in  slricturo  of  the  urethra  or  enlargement  of  the  prostate.  Tho 
|«tieut  can  asually  tell  when  be  last  p.'\sse<l  any  unne  ;  but,  even 
vfaea  no  such  information  can  bo  obtaineel,  there  are  signs  which 
lea  1  the  surgeon  to  a  correct  diagnosis.  Thus,  tho  bladder  if  much 
•Ua:on;i..d  can  bo  felt  as  a  rounded  swelling  abovo  the  pubes,  and 
it  :my  even  have  jxisscd  to  tho  level  of  the  umbilicns.  Percussion 
of  tlie  hyT>-->:,'aslriuni  gives  a  dull  note.  "When  retention  of  nrino 
occui"^  aui  tiie  bladder  is  over-distended,  it  is  necessary  to  evacuate 
its  cjntcuts  as  soon  as  possible.  If  tliero  is  no  obstruction  to  the 
flow  of  urine,  the  retention  being  duo  merely  to  atony  or  paralysis 
of  tho  bladder,  a  flexiblo  soft  catheter  is  passed  into  tho  bladder 
and  the  water  drawn  olV.  But,  when  there  is  an  obstniction  which 
cannot  bo  cvercome,  aspiration  of  the  bladder  has  to  be  resorted  to, 
the  needle  of  tho  aspirator  being  pushed  through  tho  abdominal 
wall  into  tho  bladder.  The  point  of  puncture  in  tho  abdominal 
wall  is  in  tho  middle  lino  just  abovo  tho  symphysis  pubis.  Tho 
bladder  has  been  aspirated  in  this  way  very  many  times  in  tho 
same  person  without  any  evil  result.  But  in  all  cases  strict  anti- 
septic ]>recautions  must  be  adopted.  (J.  C. ) 

VESOUL,  a  town  of  France,  clief-lieu  of  the  department 
of  Haute-Saone,  is  situated  147  miles  south-east  of  Paris 
lijr  the  railway  to  Miilhausen,  at  the  junction  of  branch 
lines  to  Gray  and  Besamjon,  on  the  river  Durgcon,  whicli 
here  receives  two  tributaries.  The  isolated  conical  hill  of 
La  Motte  (H83  feet),  which  shelters  the  town  on  the  north, 
affords  fine  views  of  the  Jura  and  the  Vosges  Jlountains. 
On  the  siunmit  is  a  votive  chapel  (1854).  Tho  chief 
features  of  Vcsoul  are  the  palace  of  justice,  the  churcli  of 
St  George  with  a  fine  altar,  tho  promenade  with  a  monu- 
ment to  tho  gardes  mobiles  of  the  department  who  fell  at 
lielfort  in  1S70  and  1871,  a  library  of  20,000  volumes, 
and  an  archaeological  museum.  The  pofjulation  in  1881 
was  9131  (commune  9553),  the  corresponding  figure.?  for 
1886  being  9602  and  9733. 

Vcsoul,  which  is  first  mentioned  in  the  10th  century,  was  origin' 
ally  a  fief  of  the  church  of  Besan^on.  It  afterwards  passed  to  tho 
lioUM  of  Burgundy,  and  was  fortified.  The  castlo  was  destroyed 
i:i  th-  17th  century.  The  town  suffered  much  during  the  Wars  of 
K'li.'ion  and  the  Thirty  Years'  War.  Vcsoul  belonged  temporarily 
I  I  >  ]aii"e  after  the  deatlvof  Charles  the  Bold,  was  returned  to  tlie 
empire  when  Charles  Vlil.  broke  off  his  marriage  .with  the  daughter 
of  the  emiieror  ilaiimilian,  and  again  l«came  part  of  Franco  tuider 
Loois  XIV.  after  the  peace  of  Kimeguen. 

VESf.A.SIAX.  Titus  Flavius  Vespasiaktjs,  the  tenth 
of  the  ,twelve  Caesars,  was  Koinan  emperor  from  70  to  79 
in  succession  to  Vitellius.  He  was  bom  in  the  year  9,  in 
the  Sabine  country  near  Reate.  His  father  was  a  ta.\- 
coUector  and  money-lender  on  a  small  scale ;  his  mother, 
however,  was  a  lady  of  pretty  good  family,  -with  a  brother 
a  senator.  She  encouraged  her  son  to  look  up  in  the 
world.  After  having  ser\ed  with  the  army  in  Thrace  and 
been  a  quastor  in  Crete  and  Cyrene,  Vesiwisian  rose  to  be 


icdilo  and  prtctor,  having  meanwhile  taken  to  wife  the 
daughter  of  a  Roman  knight,  Flavia  Domitilln,  by  whonn 
ho  had  two  sons,  Titus  and  Domitian,  both  of  whom  suc- 
ceeded him.  Having  already  served  in  Germany,  iu  the 
years  -13  and  41,  in  the  reign  of  Claudius,  ho  had  the  com- 
mand of  a  legion  in  Britain  under  Aulus  Plautius,  and 
saw  much  hard  fighting,  reducing  to  subjection  the  Isle  of 
Wight  and  penetrating  very  possibly  into  Devonshire  and 
the  neighbourhood  of  Exeter.  He  proved  himself  a. 
thoroughly  able  soldier,  while  in  his  habits  he  was  simple 
and  frugal ;  in  short,  says  Tacitus  (Jlist.,  ii.  f>),  "  but  for 
his  avarico  ho  was  equal  to  tho  generals  of  old  days." 
In  51  ho  was  for  a  brief  space  consul;  soon  afterwards 
ho  went  as  governor  to  Africa,  where,  according  to  Tacitus 
(ii.  97),  liis  rule  was  "infamous  and  odious,"  according  to 
Suetonius  {Vesp.,  4),  "upright  and  highly  honourable," 
though  lie  admits  that  there  was  a  serious  local  disturbance 
in  which  the  governor  was  ])clted  with  turnips.  On  leaving 
Africa  there  was  a  story  (Suet.,  Vesp.,  4)  that  ha  got  his 
livelihood  as  a  dealer  of  some  sort,'  which,  if  true,  shows 
that  he  did  not  turn  his  provincial  governorship  to  profit. 
Ho  went  with  Nero's  suite  to  Greece,  and  in  67  was  ap- 
pointed to  conduct  tho  war  in  Judxa,  which  was  threaten- 
ing general  commotion  throughout  tho  East,  owing  to  a 
widely  spread  notion  in  those  parts  that  from  Judaea  were 
to  come  the  future  rulers  of  tho  world.  Vespasian,  who 
had  a  strong  vein  of  superstition,  was  made  to  believe 
that  he  was  himself  to  fulfil  this  expectation,  and  all 
manner  of  omens  and  oracles  and  portents  were  applied 
to  him.  He  also  found  encouragement  in  Mucianus,  the 
governor  of  Syria;  and  he  had  a  soldiery  thoroughly  devoted 
to  him,  although  he  was  at  the  same  time  a  strict  disciplin- 
arian and  reformer  of  abuses.  A'cspasian  had,  however, 
plenty  of  practical  good  sense,  and  ho  knew  well  how  to 
strike  down  a  foe.  All  eyes  in  tho  East  were  now  upon 
him  ;  Mucianus  and  the  Syrian  legions  were  eager  to  back 
liiin  up ;  and  on  1st  July  GO,  while  ho  was  at  Caisarea,  he 
was  proclaimed  em])cror,  first  by  the  army  in  Egypt,  and 
then  by  his  troops  in  Judaja.  Tho  legions  of  the  East  at 
once  swore  to  him  the  customary  oath  of  allegiance. 
Nevertheless  Vitellius  had  on  his  side  tho  veteran  legions 
of  Gaul  and  Germany,  Rome's  best  troops.  But  the  feel- 
ing in  Vespasian's  favour  quickly  gathered  strength,  and 
the  armies  of  Mcesia,  Pannonia,  and  lllyricum  soon  declared 
for  him,  and  made  him  in  fact  master  of  half  of  the  Romaa 
world.  They  entered  Italy  on  the  north-east  under  the 
leadership  of  Antonius  Primus,  defeated  the  army  of  Vitel- 
lius at  Bedriacum,  sacked  Cremona,  and  advanced  on 
Rome,  which  they  entered  after  furious  fighting  and  a. 
frightful  confusion,  in  which  tho  Capitol  was  destroyed 
by  fire.  The  new  emperor  received  the  tidings  of  his 
rival's  defeat  and  death  at  Alexandria,  whence  ho  at  once 
forwarded  supplies  of  corn  to  Rome,  wliieh  were  urgently 
needed,  along  with  an  edict  or  a  declaration  of  policy,  in 
whicli  he  gave  assurance  of  an  entire  reversal  of  the  laws 
of  Nero,  especially  those  relating  to  treason.  While  in 
Egypt  he  became  more  and  more  imbued  with  supersti- 
tion, consulting  astrologers  and  allowing  hinjself  to  be 
flattered  into  a  belief  that  he  possessed  a  divine  power 
which  could  work  miracles.  Leaving  the  war  in  Judaia 
to  his  son  Titus,  he  arrived  at  Rome  in  70,  where  he  re- 
stored the  Capitol,  rebuilt  a  great  part  of  the  city,  enforced 
discipline  in  the  army,  which  under  Vitellius  had  becofee 
utterly  demoralized,  and  with  the  co-operation  of  the 
senate  put  the  government  and  the  finances  on  a  sound 
footing.  By  his  own  example  of  simplicity  of  life,  he  put 
to  shame  the  luxury  and  extravagance  of  the  Roman 
nobles  and  initiated  in  many  respects  a  marked  improve- 
ment in  the  general  tone  of  society.  As  censor  he  raised 
*  Ad  mantjonicoa  quKsttta  (lescemt^vitt. 
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the  character  of  the  senate,  removing  unfit  and  unworthy 
members,  and  promoting  good  and  able  men,  among  them 
the  excellent  Julius  Agricola.  In  70  a  formidable  rising 
in  Gaul,  headed  by  Claudius  Civilis,  was  suppressed ;  the 
Jewish  War  was  brought  to  a  close  by  Titus's  capture  of 
Jerusalem,  and  in  the  following  year,  after  the  joint 
triumph  of  Vespasian  and  Titus,  memorable  as  the  first 
occasion  on  which  a  father  and  his  son  were  thus  associ- 
ated together,  the  temple  of  Janus  was  closed,  and  the 
Roman  world  had  rest  for  the  remaining  nine  years  of 
Vespasian's  reign.  The  peace  of  Vespasian  passed  into  a 
proverbial  phrase.  In  78  Agricola  went  to  Britain,  and 
both  extended  and  consolidated  the  Roman  dominion  in 
that  province,  pushing  his  arms  into  North  Wales  and  the 
Isle  of  -Anglesey.  In  the  following  year  Vespasian  died, 
in  his  70th  year. 

The  araricc  with  which  both  lacitua  (J?irf.,  iL  5)  and  Suetonius 
{Vap.,  16)  stigmatize  Ves}iasian  seems  really  to  have  been  an  en- 
lightened economy,  xliich,  in  the  disordered  state  of  llio  Komau 
fiuances,  was  an  absolute  necessity.  Vespasian  could  be  liberal  to 
impoTerislied  senators  and  knichts,  to  cities  and  towns  desolated 
by  natural  calamity,  and  especially  to  men  of  letters  and  of  the  pro- 
fessor class,  several  of  whom  he  pensioned  with  salaries  of  as  much 
as  £S00  a  year.  Quintilian  is  said  to  have  been  the  first  public 
teacher  who  enjoyed  this  imperial  favour,  Vesi^asian  may  be  fairly 
credited  with  doinc  his  best  to  improve  and  elevate  the  tone  of  the 
age  by  spreading  those  intellectual  tastes  with  which  personally  he 
was  not  much  in  sympathy.  Pliny's  great  work,  the  S'atural  Jlis- 
tortj^  was  WTitten  during  Vespasian's  reign,  and  deilicated  to  his  son 
Titus,  who  almost  shared  the  emperor's  throne  (see  Titus).  Some 
of  the  philosophers,  pedants  in  reality,  who  talked  idly  of  the  good 
old  times  of  the  republic,  and  thus  indirectly  encouragcil  conspiracy, 
provoked  him  into  reviving  the  obsolete  penal  laws  against  this 
class,  but  only  one,  Helvidius  Priscus,  was  put  to  death,  and  he 
had  affronted  the  emiicror  by  studied  insults.  "  I  will  not  kill  a 
dog  that  barks  at  mo  '  were  words  honestly  expressing  the  temper 
of  Vesjiasian.  Much  waa  spent  on  public  works  and  the  reatonng 
and  beautifying  of  Rome  during  his  rcigu, — anew  forum,  the  splendid 
temple  of  Peace  (symbolizing  the  sentiment  of  the  age),  the  public 
baths,  and  the  vast  Colosseum  being  begun  under  Vaspasian. 

To  the  last  Vespasian  was  a  plain,  blunt  soldier,  with  decided 
strength  of  character  and  ability,  and  with  a  steady  purpose  to 
establish  good  order  and  secure  the  prosperity  and  welfare  of  his 
subjects.  In  his  habits  he  was  punctual  and  regular,  transacting 
his  btisiness  early  in  the  morning,  and  enjoying  his  siesta  after  a 
drive.  He  had  not  quite  the  distinguished  bearing  looked  for  in 
an  emperor.  He  was  fre«  in  bis  conversation,  and  his  humour,  of 
wlach  he  had  a  good  deal,  was  apt  to  take  the  form  of  rather  coarse 
jokes.  He  could  jest,  it  was  said,  evrn  in  his  last  momenta. 
"Methinks  I  am  becoming  a  god,"  ho  whispered  to  tI.-)so  around 
liim.  Tliere  U  something  very  characteristic  in  the  exclamation 
he  is  said  to  have  uttcreil  in  his  last  illness,  "An  emperor  ought 
to  die  standing," 

T>.>  //i  ■;  r>r[  r,t  Tacitus  and  tba  Lloftrmnhy  of  Sostonlai  srv  oar  rhitf  orl^nal 
p  >    ii«iUn.     1>M0  Mfnvsfi,,  In  liia  lUiiorf  t/Uit  /tonasi  muddr 

£.  a  Trry  cotnplaU)  acrount  of  liltn  (chapa,  &7,  19,  00), 

>  i..-i  i.li.S  (offirium  vetperiinum)  in  the  Uoman  Catholic 
liturgy  is  that  jiart  of  the  daily  otfico  wliich  follows  none 
(nana)  and  precedes  compline  (completorium).  In  it  the 
Pater  N<'<lcr,  Ave  Maria,  Deus  in  Adjutorium,  .tc,  are 
followed  by  five  psalms  and  five  nntipiions,  after  which 
come  the  "  little  chapter,"  the  hymn  and  the  verse,  which 
vary  according  to  the  seo-ion,  the  Magnificat  and  its 
antijilion,  and  the  appropriate  collect.  In  ita  general 
fi.-atiirt;i  the  use  of  thi.i  ofKco  can  bo  traced  back  to  a  very 
early  date  Ijoth  in  the  Kaslcm  and  in  the  Western  Church, 
Ve.tporR  mny  l>c  said  or  sung  at  any  time  after  midday,  and 
in  some  rirniinslanccs  even  before  it, 

VK-SFTC'CI,  AMrRKio  (H51-1M2),  navigator,  was  Ixjrn 
at  Florence  on  0th  March  H!y\.  His  father,  Noatugio  Vc»- 
pacci,  was  a  notac)^  and  lii.i  uncle,  to  whom  ho  owed  his 
c<lucation,  was  a  srhnlarly  I>ominicAn  ami  a  friond  of  Savo- 
narola. As  a  stiiilcnt  Ainvrigo  showed  a  ]ircfcrcnco  f«r 
natural  philosophy,  astronomy,  and  gei>gr.-«phy.  llo  was 
placed  a.*  a  clerk  in  tlio  fcriat  c^mnicrrial  house  of  tho 
Medici,  then  llio  niling  foniily  in  Kli>rcnrc,  Alwut  1490 
'le  waa  sent  by  Ix>rcnzn  do'  Midi'-i  to  S|>ain,  and  in 
'tnoary  1493  ho  waa  at  CaOit,  along  with  an  aaaociatc. 


Donate  Kicolini,  probably  as  an  agent  oi  the  MedicL 
Shortly  after  this  he  seems  to  have  entered  the  service  of 
a  Florentine  merchant,  Juonato  Berardi,  established  at 
Seville,  who  had  fitted  out  the  second  expedition  of 
Columbus^in  1493,  Berardi  had  also  undertaken  to  fit 
out  twelve  ships  for  the  king  of  Spain,  and  on  his  death 
in  December  1495  Vespucci  was  commissioned  to  complete 
the  contract.  There  is  no  proof  that  Vespucci  accompanied 
Columbus  on  either  his  first  or  his  second  voyage,  though 
there  can  be  no  doubt  that  the  two  Italians  were  known 
to  each  other.  As  Ferdinand  had  recalled  the  monopoly 
conceded  to  Columbus,  the  new  passion  for  exploring 
became  widespread  and  adventurers  of  all  kinds  were 
constantly  leaving  Spain  for  the  West.  On  the  authority 
of  Vespucci  himself,  he  sailed,  possibly  as  astronomer,  witk 
one  of  these  adventurous  expeditions  from  Cadiz,  on  lOtk 
May  1497.  After  touching  at  the  Canaries,  the  fotir 
vessels  are  stated  to  have  reached  after  twenty-seven  dajs 
"a  coast  which  we  thought  to  be  that  of  a  continent"; 
from  Vespucci's  account  this  may  have  been  Campeachy 
Bay.  Thence  they  doubled  Cape  Sable  and  may  even 
have  reached  Cape  Hatteras.  Finally,  after  sailing  about 
a  hundred  leagues  to  an  archipelago,  the  chief  island  of 
which  was  called  Iti,  they  made  for  Spain  and  reached 
Cadiz  on  15th  October  1498,  Still  following  Vespucci'a 
own  statement,  he  on  IGth  May  1499  started  on  a  second 
voyage  in  a  fleet  of  three  ships  under  Alonzo  de  Ojeda. 
They  reached  the  coast  of  Brazil  about  Cape  St  Roque, 
sailed  north  to  the  mouth  of  the  Amazons,  round  to  tha 
Gulf  of  Maracaibo,  and  on  to  San  Domingo.  The  expedi- 
tion returned  to  Cadiz  on  Sth  September  1500.  Entering 
the  service  of  Dom  Manuel  of  Portugal,  Vespucci  took  part 
in  a  pew  expedition  to  the  "  Land  of  Parrots  "  (Brazil), 
which  left  Lisbon  on  10th  May  1501,  Capo  St  Roqna 
was  reached  on  16th  August  ;  Rio  Janeiro  Bay  waa  dis- 
covered and  named  on  New  Year's  Day  1502  ;  and  ia 
April  the  expedition  appears  to  have  got  as  far  as  South 
Georgia.  It  reached  Li.sbon  again  on  7th  September 
1502.  Next  year,  on  10th  June,  Vespucci  started  from 
Lisbon  on  his  fourth  expedition,  with  six  ships  under 
Coelho,  the  object  being  to  reach  Malacca  by  sailing  wcet. 
At  the  island  of  Fernando  Noronha  Vespucci's  ship  sejia- 
rated  from  the  others  and  sailed  to  Bahia  and  then  to 
Cape  Frio,  where  he  built  a  fort.  He  returned  to  Lisbon 
on  18th  Juno  1504.  In  1505  he  went  back  to  Spain  and 
re-entered  the  service  of  Ferdinand,  settling  in  Seville. 
According  to  one  account,  A'espucci  made  two  other  voyage* 
to  the  isthmus  of  Panama.  In  1508  ho  was  appointed 
;)i/ofo  mayor.  Ho  died  at  Seville  on  22d  February  1513. 
If  his  onn  account  is  truatworthy,  Vcaj^ucci  reached  the  inaio- 
land  of  America  eighteen  da)s  befors  Cabot.  Vet  ho  waa  allaohol 
to  tho  expedition  only  in  a  subordinate  capacity,  and,  had  it  ni't 
been  tliat  his  name  has  become  attached  to  the  New  World,  it  is 
probable  ho  would  scared}'  hsvo  l>een  heard  of.  It  seems  to  l>« 
credible,  h.)».'vcr,  that  in  a  letter  written  soon  after  l.is  rrtuni 
from  hia  third  voyage  ho  referred  to  tho  newly  diacovored  lands  as 
tho  "Now  World,  '  Voapucci's  claim  to  have  tourhid  tlio  American 
mainland  l-ofort- Cabot  has  been  hntly  ittcputcd.  and  the  controversial 
litonr  '   ■    I  ia  Tolununous.       The  facts,  as  st^ptr  I 

bv  ti  .Ininia,  orst  leaal  hia  good  faith,  are  tlicae. 

Afli  r  •     . ,  that  la  after  lint,  he  wrote  a  diary  cvUed 

l4  Quniirc  Owrmiir.     So  fragment  of  tho  original  eiiata,  and  it  ia 
only  known  br  allusion.    He  alao  wrote  aev^ral  letlera  to  bis  fmrner 
'      '      "  '  rinl,  tho  gnnfalicr  or  chi'f  niagiatrateof  Kliueno. 

remains  and  that  not  in  the  original,  but  in  a 
I  1  printed  at  tho  monaatorT  of  St  Die  iu  lh«  Voagra 

un  ailh  Apiil  1107.  Tho  atatement  is  that  a  French  trantUii.ni 
of  Voapucci's  original  had  liecn  piTen  to  Kinz  Kcne.  who  waa  pitu.n- 

i/ing  tho  coIIeB.  at  8t   I>ie.      Waldaeemi;"' •     "•'■ ''"■     '"'do 

liao  of  (Ilia  Iclirr  in  hia  Ca*MOi;riT/iAi»  /"'  si  .SI 

Ills  In  l.'.fi7.     Hero  il  i>  that  »e  hare  the  i  .  uams 

fnr  the  Kcw  World  in  llio  wonia— "  A  f.MUtU  |aii  uf  tho  ""rid. 
which,  ainco  AmrriK"  found  il,  wo  may  call  Amerigo  or  Anionm"; 
snd  SBsin,  "  now  a  fourth  |«it  haa  l«vu  found  '.y  Amerigo  Voapuoct, 
and   I   do  uol  om  why  ws  should   b*  prmrcutoJ  froui  calling  U 
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Amtriti  ot  Amnica."  Sinr«  Hnmboldt  Jiscnt^il  the  auljict  in 
hU  Jtaan  CrUijut  tit  V HiMoirt  dt  la  Otogmphit  rfu  Xuiivnu 
C^mxKnt,  ToL  ir.  0837\  tht  pcnfr»l  weight  of  opinion  h«»  bocn 
tb4t  Ve«pa<vi  diJ  not  m«k«  the  14S7  Tovage,  «nil  lliat  ho  hud  no 
shu*  in  th»  fint  dutovery  of  the  Aincncin  contiuont,  but  that 
lh«r»  u  not  fUlBcif  nt  cTidencs  to  convict  him  of  dclibcrato  falsilio*- 
tion.  V»rnh»g»n,  howerfr,  in  his  Amrrigif  1'rsputci  (Lima,  1845) 
and  many  other  writers  on  the  subject  maintain  Vespucci's  right  to 
b«  rtgarded  as  a  member  of  the  expedition. 

T\«  wholt  rtUMtJL'D  li  rrrr  thorvufihly  dl»ouM«I  In  vol.  il.  of  th«  .VarTa*iK 
«il  .  -.:i,ii;  ihMt.-r-t  ./.i»»/-V-u,  i>lilM  bjf  Juttiii  Wlii^^r  (1^S«\  where  wlU  ho 
t-'ifid  »mpl«  rvfprencM  to  ill  thi-  suthoritlet  on  the  imlyect.  Bee  also  MiOor'* 
/t4^^  i/<iiry  iJW  y>inj^l.^r  (iJw),  aiitl  a  recent  rr<x«uiln»tion  of  the  evidence 
tot  Uw  tlrst  vovafe  In  *'  Alcune  ConiMerailonl  aul  Prlmo  Vla^o,"  by  L. 
||a(W«,  IQ  the  BeUiIUe  of  the  luUan  Oeogisphlcal  Sccletr,  ISSi. 

VESTA  (Greek  f«m'a),  the  goddess  of  fire  and  the 
domestic  hearth.  The  cults  of  the  Greek  Hcstia  and  the 
Latin  Vesta,  both  of  which  involved  the  guardianship  of 
an  ever-burning  sacred  fire,  are  most  probably  derived  from 
a  very  early  custom,  common  to  a  great  variety  of  races, 
and  practised  during  many  difierent  ages.  Among  people 
in  a  primitive  state  of  development  the  production  of  fire 
is  a  slow  and  very  laborious  process  ;  thus  it  became  the 
ctistom  for  each  village  to  maintain  a  constant  fire  for  the 
general  use  of  the  community,  in  order  to  avoid  the 
troublesome  necessity  of  obtaining  a  spark  by  friction  in 
case  of  the  accidental  extinction  at  one  time  of  all  the  vill- 
age fires.'  This  fire,  the  central  hearth  or  F«nia  of  the  vill- 
age i/ocus  puhlinu),  became  a  sacred  symbol  of  home  and 
family  life,  and  by  degrees  grew  into  a  religious  cult  of 
great  sanctity  and  importance.  The  form  of  the  primitive 
house  in  which  the  fire  was  preserved,  probably  a  round 
but  made  of  wattled  osiers  daubed  with  clay,  appears  to 
have  survived  both  in  the  circular  prytaneum  of  the  Greeks 
and  in  the  .<Edes  Vests  in  Rome.  To  watch  this  fire 
would  naturally  be  the  duty  of  women,  and  especially  of 
those  who  were  not  burdened  with  the  cares  of  maternity, 
and  hence  may  have  arisen  the  Boman  order  of  virgin 
priestesses,  whose  chief  duty  it  was  to  tend  the  sacred  fire. 
A  survival  of  the  prehistoric  method  of  getting  a  spark 
appears  to  have  existed  in  the  rule  which  enacted  that,  if 
ever  the  sacred  fire  of  Vesta  did  go  out,  the  negligent 
vestal  was  to  be  punished  by  scourging  (Livy,  xxviii.  11), 
and  the  fire  rekindled  either  by  friction  of  dry  sticks^  or, 
in  later  times,  by  the  sun's  rays  brought  to  a  focus  by  a 
concave  mirror  (Plut.,  Kuma,  9).  In  the  prytaneum,  which 
existed  in  every  Greek  state,  a  different  form  of  cult  was 
developed,  though  the  essential  point,  the  sacred  fire,  was 
'«.ept  up,  just  as  in  the  Latin  worship  of  Vesta;  and  in 
lK)th  cases  the  fire  was  extinguished  annually  at  the  be- 
gi.ining  of  the  new  year,  and  solemnly  rekindled  by  one 
of  the  primitive  and  hence  sacred  methods.^  In  Rome 
this  was  done  on  the  first  day  of  March,  the  Latin  New 
Year's  Day  (Ovid,  Fast.,  iii.  137-145).  Both  among  Greek 
and  early  Latin  races,  at  the  founding  of  a  new  colony 
fire  was  solemnly  sent  from  the  prytaneum  or  Vesta  temple 
of  the  mother  colony  to  kindle  a  similar  sacred  firo  in  the 
new  settlement.  Thus  we  find  that,  according  to  tradition, 
the  worship  of  Vesta  in  Rome  was  introduSed  frotn  Alba 
Longa  (Liv.,  i.  20,  and  Ov.,  Fast.,  iii.  4C),  which  appears  to 

*  Mr  J.  G,  Frazer,  m  an  interesting  paper  printed  in  the  Journal  of 
PMlolvn  (vol.  xiv.  pp.  115-172),  on  "the  Worship  of  Vesta  and  its' 
Connexion  with  the  Greek  Prytaneum, "  has  given  many  examples  of  a 
similar  custom  still  surviving  among  various  savage  races. 

'  An  allniiion  to  the  earliest  method  of  obtaining  fire  by  rubbing 
two  sticks  together  is  probably  contained  in  the  myth  of  Prometheus, 
wh'i  brought  fire  to  mortaU  hidden  in  a  hollow  wand. 

•  Tire  obtained  in  this  way,  that  is  "pure  elemental  fire,"  was  com- 
monly thongbt  to  possess  a  special  sanctity.  Even  throughout  the 
Middle  Ages  in  Catholic  countries,  at  Easter,  when  the  new  year  be- 
gan, the  old  pagan  rite  still  survived.  On  Holy  Saturday  all  lamps  in 
each  church  were  extinguished,  and  the  Paschal  candlestick  was  lighted 
by  the  help  of  flint  and  steel.  From  this  Ba.'n'e4  source  the  other  lights 
in  the  church  were  kindled,  and  the  various  households  in  the  parish 
took  a  flame  to  relight  their  fires  and  lamps,  all  of  which  bad  been 
MRfnlly  •vHngaished  beforehand. 


have  been  the  oldest  of  the  Latin  colonita  in  Latium. 
This  intimate  connexion  between  the  Greek  prytaneum 
fire,  sacred  to  Hcstia,  and  that  of  Vesta  in  Rome  lias  been 
ably  worked  out  by  Mr  J.  G.  Frazer  in  the  pajicr  quoted 
above.  The  most  generally  received  Latin  legend  attri- 
butes the  founding  of  the  Roman  temple  of  Vesta  to 
Numa,  who  transferred  the  centre  of  the  cult  from  Alba, 
together  with  the  four  vestal  virgins,  its  priestesses  (Tlut., 
A'uma,  10).  One  of  the  later  kings,  either  Tarquin  I.  or 
Servius  Tullius,  is  said  to  have  increased  the  number  to 
six  (Dion.  Hal.,  iii.  67,  and  Plut.,  Xuma,  10),  and  it  is 
not  till  the  Inst  years  of  the  pagan  period  that  we  hear  of 
a  seventh  vestal  having  been  added  (see  Ambrose,  Epi»., 
ed.  Parens,  p.  477  ;  also  Plut.,  Horn,  aud  Cam.). 

The  election  (captiu)  of  the  vestal  during  the  early 
period  of  Rome  was  in  the  hands  of  the  king,  and  in  those 
of  the  pontifei  maximus  under  the  republic  and  empire,* 
subject,  however,  to  the  following  conditions  (AuL  Gell.,  L 
12): — (1)  the  candidate  was  to  be  more  than  six  and 
less  than  ten  years  of  ago ;  (2)  she  was  to  bo  pntriina 
and  matrima,  i.e.,  having  both  parents  alive ;  (3)  free 
from  physical  or  mental  defects;  (4)  daughter  of  a  free- 
born  resident  in  Italy.  Certain  details  of  the  election 
were  arranged  subject  to  the  provisions  of  the  Lex  Papia, 
now  unknown.  The  selected  child  had  her  hair  cut  off, 
and  was  solemnly  admitted  by  the  jiontifex  maximus,  who 
held  her  by  the  hand,  and,  addressing  her  by  the  name 
amala,  pronounced  an  ancient  formula  of  initiation,  which 
is  given  by  A.  Gellius  in  his  interesting  chapter  on  the 
subject  (i.  12).  In  early  times  there  were  certain  rules 
by  which  girls  could  be  excused  from  serving  as  vestals, 
but  the  honour  soon  became  so  eagerly  sougnt  that  these 
provisions  were  practically  useless.  Vows  were  taken  by 
the  vestal  for  a  limited  period  of  thirty  years,  after  which 
she  was  free  to  return  to  private  life  and  even  to  marry — 
a  thing  very  rarely  done  (Aul.  Gell.,  vL  7).  This  period 
of  thirty  years  was  divided  into  three  decades  :  during 
the  first  the  vestal  learnt  her  duties ;  during  the  second 
she  practised  them ;  and  during  the  third  she  instructed 
the  young  vestals.  The  special  dignity  of  chief  of  the 
vestals,  or  inrgo  veslalis  maxima,  was  reached  in  order  of 
seniority.  The  inscriptions  on  the  pedestals  of  statues  of 
various  veslates  maximm  show  that  a  number  of  different 
grades  of  honour  were  passed  through  before  reaching 
the  maxima/tts  or  highest  dignity.^  The  duties  of  the 
vestals,  besides  the  chief  one  of  tending  the  holy  fire 
(Cic,  De  Leg.,  ii.  8),  consisted  in  the  daily  bringing  of 
water  from  the  sacred  spring  of  Egcria,  near  the  Porta 
Capena,  to  be  used  for  the  ceremonial  sweeping  and 
sprinkling  of  the  .iEdes  Vesta;.*  They  also  offered  sacri- 
fices of  salt  cakes — mnries  and  ?«o/«  salsa — and  poured 
on  the  altar  of  sacred  fire  libations  of  wine  and  oil,  as 
is  represented  on  the  reverses  of  several  first  brasses  and 
medallions  of  the  empire  (see  fig.  1).  The  vestals  were 
bound  to  offer  daily  prayers  for  the  welfare  of  the  Roman 
state,  and  more  especially  in  times  of  danger  or  calamity 
(Cic.,  Pro  Font.,  21).  They  were  also  the  guardians  o^ 
the  seven  sacred  objects  on  which  the  stability  of  the 
Roman  p<5wer  was  supposed  to  depend  :'  the  chief  of  tliese 
was  the  Palladium,  a  rude  archaic  statue  of  Pallas,  which 
was  said  to  have  been  brought  by  ^.neas  from  the  burning 

*  From  the  time  of  Augustus  the  emperors  themselves  held  the 
office  of  chief  pontiff,  and  with  it  the  ]>rivilcge  of  electing  the  vestals. 

•  *  These  inscriptions  are  printed  in  .Mid'lleton.  Ancient  Rome  in  1S85. 
pp.  200-6,  and  in  Archwotor/ia,  vol.  xlix.  pp.  414-422. 

•  The  shrine  of  Vesta  was  not  a  tcmplum  in  the  strict  Roman  sense, 
as  it  was  not  consecrated  by  the  augurs,  its  sanctity  being  far  above 
the  necessity  of  any  such  ceremony.  Other  natural  springs  might  be 
used  for  the  daily  sprinkling,  but  it  was  forbidden  to  use  water  brought 
in  a  pipe  or  other  artificial  conduit  (Tac,  Uitt.,  iv.  53  ;  see  also  Guh! 
and  Koner,  Vit.  Or.  et  Rom.,  p.  654). 

'  See  Cancellieri,  1a  Settt  Cose  Fatali  di  Roma  A  nt%ca.  Rome,  1812, 
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Troy.  This  sacred  object  was  never  shown  to  proiane 
eyes,  but  it  is  represented  on  the  reverse  of  a  coin  struck 
by  Antoninna  Pius  in  honotir  of  his  deified  wife  Faustina 


'10.  1. — First  brass  stmck  in  honour  of  Diva  Fanstina  by  her  basband 
Antoninns  Pios,  soon  aA«r  her  death.  On  the  lerene  is  a  vestal 
holding  the  Palladiom  and  pooring  a  libation  on  the  altar  of  the 
sacred  fire. 

(see  fig.  1).  Strict  observance  of  the  vow  of  chastity  was 
one  of  the  chief  obligations  of  the  vestals,  and  its  breach 
was  horribly  punished  by  burial  alive  at  a  place  near  the 
Porta  Collina  known  as  the  Campus  Sceleratus  (see  Livy, 
viii.  15  and  89;  Plin.,  Ep.,  iv.  11  ;  and  Suet.,  Dom.,  8). 
Cases  of  unchastity  and  its  punishment  were  rare ;  and, 
as  the  evidence  against  the  vestal  was  usually  that  of  slaves, 
given  under  torture,  it  is  probable  that  in  many  instances 
an  innocent  vestal  suffered  this  cruel  death.  The  case 
described  by  the  younger  Pliny  (sup.  cit.)  is  one  of  special 
pathos,  as  the  vestal  appears  to  have  been  condemned 
without  any  sufficient  evidence,  simply  at  the  wish  of  the 
emperor  Domitian.  A  fanciful  reason  for  this  fearful 
punishment  is  given  by  Ovid,  Fast.,  vL  459-460. 

The  privileges  of  the  vestala  and  their  influential  position 
were  very  remarkable.  They  were  exempt  from  any  patria 
poUitas,  except  that  of  the  pontifci  maiimus,  their  religious 
father ;  they  could  dispose  by  will  of  their  property,  and 
were  in  most  respects  not  subject  to  the  Roman  laws 
{"  legibus  non  tenetur,"  Servius,  on  Virg.,  .iEn.,  li.  204  ;  cf. 
Gains,  i.  130,  and  Dion  Cass.,  Ivi.  10).  This  involved 
freedom  from  taxes,  and  the  right  to  drive  through  the 
•trects  of  Rome  in  carriages  (ploitrum  and  cun-ut  arcuaiua). 
Some  bronze  plates  have  been  found  which  were  once 
Attached  to  the  carriages  of  vestals  ;  the  inscription  on  one 
of  them  runs  thus,  Flavist  Publicise  v.v.  maximjt  inmunis  in 
ywjo  (see  C.  /.  L.,  vL  2146-2148;  <•/.  also  Pruden.,  Contr. 
Symm.,  \L  1088).  They  were  preceded  by  a  lictor  when 
appearing  on  state  occasions,  and  enjoyed  other  semi-roj-al 
honours  (Pint,  Nilma,  10,  and  Dion  Cass.,  ilvii.  19).  At 
theatres  and  other  places  of  amusement  they  enjoyed  the 
best  seats,  except  at  some  of  the  nude  athletic  contests, 
from  which  they  were  excluded  ;  they  also  took  an  import- 
ant part  in  all  the  grand  religious  and  state  ceremonies, 
such  as  when  the  [>ontifex  maxiroiu  offered  sacrifice  on 
the  occasion  of  a  triumph  before  the  temple  of  Capitoline 
Jupiter,  They  had  power  to  pardon  any  criminal  they 
met  in  the  street  on  his  way  to  execution,  provided  that 
the  meeting  were  accidental.  The  vestals  alone  shared 
with  the  cmjicrors  the  privilege  of  intramural  burial  (Serv., 
Ad  .f'li..  j\  206).  During  life  they  were  richly  dowered  by 
111  '.,  Avy.,  31)  and  hod  public  slaves  uppoinlcd 

to  1  (hco  Tnc,  Jlitt.,  i.  43).     They  wore  also  the 

guardmns  of  the  emperor's  will,  and  of  otlicp  important 
d(M-iin,.i,t,..f  -t..t.('Si..t.,y.  C/r«.,  8.3,  andyfuiT.,  101;  Tac, 
Ai  ''<;  and  Appian,  Ciu., V.73).    Tlicir 

in'  ii-nl  to  many  offices,  Ixjth  religious 

and  Kf'-iil.ir,  ii|;"  im  to  have  been  very  great.  Many  of 
thi)  =t  i"i.  .  r -.  t'  rV.irf  vr,*al;,  wl,i,  1,  were  found  in  the 
/'  lis   inscrilwd  with 

•  '1  :  l"'cn  conferred  on 

the  J'jnor  by  tin  xima.      Laxtiy,  they  lived  in 

a  atyle  of  very  gi    .  <it  :  their  house,'  the  Atrium 

■  for  a  d«*crii)Uoii  of  Ihis,  asii  alM  of  th*  lempU  of  VmU  anl  Ita 


TestoB,  which  stood  close  by  the  .(Edes  Vesta;,  was  very 
large  and  exceptionally  magnificent  both  in  decoration  and 
material.  The  discovery  already  mentioned  of  a  number 
of  statues  of  vestales  masimoe  has  thrown  new  light  on 
the  dress  of  the  vestals.*  With  one  or  two  exceptions  the 
costume  of  these  statues  is  much  the  same :  they  have  a 
long  sleeveless  tunic  > 
or  siola,  girdled  by 
the  :ona  immediate-  ! 
ly  below  the  breast,  i 
One  only  wears  the  I 
diploidion  over  the 
upper  part  of  her ; 
figure.  The  outer 
garment  is  an  ample  I 
pallium,  wrapped  I 
round  the  body  in  a 
great  variety  of  folds, 
and  in  some  cases 
brought  over  the 
head  like  a  hood. 
All  seem  to  have 
long  hair,  showing  i 
that  the  process  of 
cutting  off  the  hair 
at  initiation  was  not 
repeated.  One  figure 
(see  fig.  2)  wears  the 
suffihulum,  a  rectan- 
gular piece  of  white  [ 
cloth  bordered  by  -. 
purple  stripe,  w._ 
over  the  head  and 
fastened  on  the  ^'*^'  ^ — Statue  of  a  vcstalis  maxima  wearing 
1  .1  -1    >    9  ^he  sullibulum  :  time  of  Traian. 

breast  by  a  jibula.'  ^ 

According  to  Festus  (ed.  MUller,  p.  348),  this  sacred  gar- 
ment was  worn  by  the  vestals  only  during  the  act  of 
sacrificing  (see  also  Varro,  De  Lin^.  Lat.,  vi.  21).  This 
is  probably  the  only  existing  statue  on  which  this  rare 
garment  is  represented.  In  all  casea  the  head  is  closely 
bound  by  vitt^t,  rope-Iiko  twists  of  woollen  cloth,  the  ends 
of  which  usually  fall  in  loops  on  each  shoulder  (see  Ser- 
vius, A  J  J^n.,  X.  538). 

The  Rtgia,  or  offici.-vl  fanum  of  the  pontifex  maximus, 
was  adjacent  to  the  vestal's  house  :  — 

"  Hio  locus  est  Vcswp,  qui  Pallada  SfTvat  et  igucm  ; 
Uic  fuit  antiqui  Kegia  parva  Numfc."* 

When  Augustus,  after  his  election  to  the  oftice  of  pontifex 
raaximus  in  12  B.C.,  moved  his  place  of  residence  from  the 
Regia  to  the  Palatine,  ho  built  a  new  .•Edcs  Vcstro  near  his 
palace,  in  the  magnificent  Area  ApoUinis.  This  appears 
to  have  been  a  copy  of  the  older  temple  of  Vesta.  No 
traces  of  it  now  exist;  but  Pirro  Ligorio,  in  the  latter  i*rt 
of  the  IGth  century,  made  some  sketches  of  what  then 
cxi.'iteil  of  this  socoud  temple,  to  illustrate  his  great  MS. 
on  Roman  antiquities,  which  is  now  prcjicrvcd  in  the  royal 
library  at  Turin  (see  Ovid,  Fast.,  iv.  949-954,  and  .l/<fam., 
^v.  864).  The  original  course  of  the  Sacra  Via  was 
supposed  to  have  poKicd  close  to  the  totnpio  of  Vesta;  but 
oxcavaliiins  mode  in  1886  ha.vo  shown   that  this  was  not 

V I-    -.J   Home,   voL    iU.   pp.  813-SH»;  Mi<lJloton,  AncUnl 

i  i-p.  ISl  200i  and  a  paper  by  the  aaraa  author  in  H rcAm- 

■  r-  S91  '!■ 

'  T!.  "  l-ocM  the  work  of  a  privilr^rnl  class 

ofiw'ul:  :    nf  "  flcton»«  vir>pnura  testalliim," — 

an  hoi;.  ,,  ~ ;  .„  .^uie  of  Uio  Jxlkjilorjr  inscriptions  on 

the  I  r.lr»tal«. 

'  Tlie  fonn  of  thf  •nfll'ul.'H  as  shown  on  thb  statue  has  a  curious 
similarity  to  the  amice  wnru  by  tl).^  mr<li«ist  clenny. 

*  Ot.,  Tr%:,  111.  'it.  for  the  hl<tnry  of  the  Iti^a  and  lis  rilstlnf 
remains,  see  Itoita,  vol.  xlx.  p.  i\i.  and  AnhmaUigia,  roL  xllx.  p. 
3Mf 
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th«  rue.  the  suppoud  line  of  tho  road  being  rcollr  blocked 
bv  »  >"ery  c*rly  structure.  Tht-re  is  reason  to  beliovo  that 
this  formed  port  of  tho  original  Rcsjia,  wliiob  was  rvbuilt 
daring  the  reign  of  Augustus  in  a  more  uiagnificcut  way 
by  Domitius  Calvinus,  after  his  Spanish  triumph. 

The  Vfstixha,  or  chief  festival  in  honour  of  VeslA,  was 
Veld  on  9th  June  (Ovid,  f\ist.,  vi.  249),  after  which  tho 
temple  was  closed  for  five  da)-s  for  n  ceremonial  cleansing.* 
la  private  houses  tho  feast  was  celebrated  by  a  meol  of 
ish,  bread,  and  herbs,  eaten,  not  on  the  usual  triclinium, 
hot  by  the  domestic  hearth,  in  front  of  tho  effigies  of  tho 
Uii  Penates  (Ovid,  Fast.,  vi.  309-310).  Tho  feast  inaugu- 
rated by  Augustas  in  honour  of  Vesta  Palatina  was  held 
en  2Sth  April,  the  anniversary  of  its  consecration. 

With  regard  to  statuecs  of  tho  goddess,  though  the  Greek 
Hestia  was  frequently  represented  in  plastic  art,  yet  among 
the  Romans  Vesta  appears  to  have  been  rarely  so  treated. 
The  Athenian  prj-taneura  contained  a  statue  of  Hestia. 
But  there  was  no  effigy  in  tho  Roman  temple  of  Vesta, 
although  one  is  commonly  shown  on  reverses  of  coins 
which  have  a  representation  of  the  temple,  and  it  appears 
to  have  been  commonly  thought  in  Rome  that  a  statuo  of 
Vesta  did  exist  inside  her  shrine, — a  mistake  which  Ovid 
corrects  {Fast.,  vi.  297-300).  No  Roman  statue  now  known 
can  be  certainly  considered  to  represent  Vesta,  though  a 
Tery  beautiful  standing  figure  of  a  female  with  veiled  head 
(in  the  Torlonia  collection)  has,  with  some  probability, 
had  this  name  given  to  it. 

The  worship  of  Vesta  appears  to  have  died  out  slowly 
in  the  4th  century,  after  tho  adoption  of  Christianity  as 
the  state  religion  by  Constantino.  Zosimus  {I/ist  Kov., 
T.  3S)  tells  an  interesting  story  of  a  visit  made  to  tho 
Atrium  Vesta;  at  tho  end  of  the  4th  century  by  Serena, 
(he  wife  of  the  A'andal  Stilicho,  who  took  a  valuable 
necklace  from  'one  of  the  statues,  in  spite  of  tho  remon- 
strances of  an  aged  woman,  tho  last  survivor  of  the  vestal 
virgins.  Soon  after  tliat  time  tho  building  appears  to 
have  fallen  into  decay,  its  valuable  marblo  linings  and 
other  ornaments  having  been  stripped  from  its  walls. 

LUgralure. — For  further  information  the  reader  is  referred,  in 
■ddition  to  the  works  quoted  above,  to  Lipsius,  De  Vesta  ct  resiaii- 
hut Syntapna,  printed  in  Graevius,  Thcs,  Anl.  Jiom.,  vol.  v. ;  Cramer, 
KUine  SchrifUn,  ed.  by  Ratjen,  Leipsic,  1837,  p.  89  sq.;  Klausen, 
^ntus  und  die  Penattn,  iL  p.  624  tq. ;  Nardini,  Roma  Antica,  ed. 
of  1313-20,  ii.  p.  185  tq.;  Brohm,  be  Jure  Virginum  Vcslalium, 
Thorn,  1835;  Preuner,  Eestia-Vesta,  Tubingen,  1864;  Jordan, 
Villa  und  die  Larcn,  Berlin,  1865,  and  more  recent  papers  ;  Macs, 
Vesta  e  Veatali,  Rome,  1883  ;  Lanciani,  L'Atrio  di  Vesla,  Rome, 
1834 ;  and  C.  I.  L.,  yi.  p.  594,  No.  2131  sq.  (J.  H.  M.) 

VESTMENTS,  in  ecclesiastical  law,  are  the  garments 
worn  daring  the  church  service  by  tho  officiating  clergy ._ 
In  England  and  Scotland  before  the  Reformation  the 
vestments  in  use  were  similar  to  those  still  worn  by  the 
Roman  Catholic  clergy, — probably  modifieations  of  the 
dress  of  Roman  citizens  in  their  origin  (see  Costume) — 
and  were  either  sacrificial,  as  the  chasuble,  or  non-sacri- 
ficial, OS  the  surplice.  After  the  Reformation  the  question 
of  vestments  became  of  comparatively  small  importance 
in  the  Church  of  Scotland ;  but  in  tho  Church  of  England 
it  has  in  recent  years  been  tho  cause  of  much  contrDversy 
and  litigation. 

The  "omamenta  mbric"  at  tho  be^inninjf  of  tho  Book  of  Com- 
mon Prayer,  dating  from  1662,  provides  "  tliat  such  ornaments  of 
tho  church  and  of  the  ministers  thereof  at  all  times  of  their  minis- 
tration ahall  be  retained  and  bo  in  use  aji  were  in  this  Church  of 
England  by  the  authority  of  parliament  in  the  second  year  of  the 
T^ign  of  King  E*hvard  VI."  The  reference  in  this  rubric  is  to  the 
veatments  enjoined  by  the  first  prayer  book  of  Edward  VI.  (1549). 
Th»  surplice  (with  tho  addition  of  the  hood  in  cathedrals  and 
collegca,  and  for  preaching)  waa  the  priest's  dress  for  the  service 
other  than  the  communion.  In  the  communion  the  bishop  was  to 
wear,  bwides  a  rochet,  a  surplice  or  alb.  with  a  caye  or  vestment 

^  The  solemn  decade  of  th«  Vettalia  began  OQ  5th  Juue  aud  euded 
M^  the  1 5th,  when  the  temple  was  cloaad. 


(kiso  called  a  ol)asubla),  ami  to  hare  a  pa.itoral  staff  bami  b}  him- 
»<>ir  or  hi.<  chaidain.  _  The  ctlieialing  priest  was  to  wear  a  whit.- 
a)b,  plain,  witn  a  veati.icnt  or  co[>c,  tho  assisting  minisL.;r3  alt. 
with  tuhicles.  The  second  prayer  book  of  Edward  VI.  (155ii 
enjoined  the  uso  of  tho  surplieo  only.  Tho  Act  of  Uniformity  of 
Elizabeth  (1  Eliz.  c^  2)  provided  for  tho  uso  of  tho  1.''49  vestntcnts, 
"until  other  order  shall'bo  therein  taken  by  the  authority  of  tl.o 
queen's  Majesty,  &c."  In  1561  tho  Advertisements  of  Elizabcti> 
wcro  issued,  under  which  the  legal  vestments  wero  fixed  to  bo  tl;» 
copo  worn  by  tho  princi|ial  minister,  with  gospeller  and  cpistoler 
agreeably,  iu  tho  ministration  of  tho  comniuuion,  but  at  ordinary 
services  and  at  prayers  (other  than  those  during  tho  ministratiuu 
of  tho  communion)  said  at  the  communion  tablo  tho  surplice  only. 
Deans  and  prebendaries  were  to  wear  hoods.  Tho  point  which  tho 
judicial  committco  of  tho  ]iri\y  coujicil  has  been  called  upon  more- 
than  onco  to  decide  is  whether  tho  Advertisements  of  Elizabelli — 
coupled  with  tho  Injunctions  of  1559  and  subsequent  visitations — 
wero  such  taking  of  "  other  order  "  as  to  supersede  the  ornaments 
rubric  It  has  been  held  that  they  wero,  and  the  cfTect  of  tho 
decisions  has  been  to  reduce  the  legal  vestments  to  the  surplice 
aud  hood  for  all  ordinary  purjioses,  with  the  addition  of  the  '?opo 
for  tho  administration  of  the  communion  on  high  feast  days  in 
cathedral  and  collegiate  churches,  Tiio  copo  was  also  allowed  by 
the  canons  of  1603-4.  A  bishop  wears  iu  addition  a  rochet.  The 
chasuble,  alb,  and  tunicle  ha*l,  as  has  been  said,  post-Refomiation 
authority,  but  tho  girdle,  amice,  stole,  maniple,  dalmatic,  and 
biretta  wero  never  legally  recognized  since  that  time.  The  stole, 
however,  is  frequently  worn,  by  deacons  generally  arranged  as  a 
scarf  over  tho  left  shoulder.  Much  information  on  tlio  subject 
will  be  found  in  tho  first  JtcpoH  of  the  Royal  Commission  on 
Ritual,  is^jucd  iu  1SG7. 

VESTRY.     See  Parish,  vol.  xviii.  p.  296. 

VESUVIUS,  the  most  celebrated  volcano  in  tho  world, 
rises  from  the  eastern  margin  of  tho  Bay  of  Nai)le3  in 
Italy,  in  the  midst  of  a  region  which  has  been  densely 
populated  by  a  civilized  community  for  more  than  twenty 
centuries.  Hence  it  lias  served  as  a  type  for  the  general 
popular  conception  of  a  volcano,  and  its  history  has  sup- 
plied a  large  part  of  the  information  on  which  geological 
theories  of  volcanic  action  have  been  based.  The  height 
of  tho  mountain  varies  from  time  to  time  within  limits  of 
several  hundred  feet,  according  to  the  effects  of  successive 
eruptions,  but  averages  somewhere  about  4000  feet  above- 


Plan  of  Vesuvius,  together  with  uorth-aud-south  profile, 

the  sea.  Vesuvius  consists  of  two  distinct  portions.  On 
the  northern  side  a  lofty  semicircular  clilT,  reaching  a 
height  of3747  feet,  half  encircles  the  present  active  cone, 
and  descends  in  long  slopes  towards  the  plains  below.  This 
precipice,  known  as  Monte  Somma,  forms  the  wall  of  an 
ancient  prehistoric  crater  of  vastly  greater  size  than  that 
of  tho  present  volcano.  The  continuation  of  the  same  wall 
round  its  southern  half  has  been  in  great  measure  obliter- 
ated by  the  operations  of  the  modern  vent,  which  has  built 
a  younger  cone  upon  it,  and  is  gradually  filling  up  the 
hollow  of  the  prehistoric  crater.  At  tho  time  of  its 
greatest  dimensions  the  volcano  was  perhaps  twice  as  high 
as  it  is  now.  By  a  colossal  eruption,  of  which  no  histori- 
cal record  remains,  the  upper  half  of  tb«  cone  was  blown 
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away.  It  was  around  this  truncated  cone  that  the  early 
Greek  settlers  founded  their  little  colonies. 

At  the  beginning  of  the  Christian  era,  and  for  many 
previous  centuries,  no  eruption  had  been  known  to  take 
place  from  the  mountain,  and  the  volcanic  nature  of  the  local- 
ity was  perhaps  not  even  suspected  by  the  inhabitants  who 
planted  their  vineyards  along  its  fertile  slopes,  and  built 
their  numerous  villages  and  towns  around  its  base.  The 
sagacious  and  observant  geographer  Strabo,  however,  de- 
tected the  probable  volcanic  origin  of  the  coue  and  drew 
fittention  to  its  cindery  and  evidently  fire-eaten  rocks. 
From  his  account  and  other  references  in  classical  authors 
we  gather  that  in  the  first  century  of  the  Christian  era,  and 
probably  for  hundreds  of  years  before  that  time,  the  sides 
of  the  mountain  were  richly  cultivated,  but  towards  the 
top  the  upward  growth  of  vegetation  had  not  concealed 
the  loose  ashes  which  still  remained  as  evidence  of  the 
volcanic  nature  of  the  place.  On  this  barren  summit  lay 
a  wide  flat  depression,  surrounded  with  rugged  walls  of 
rock,  which  were  festooned  with  wild  vines.  The  present 
crater-wall  of  Somma  is  doubtless  a  relic  of  that  time.  It 
was  in  this  lofty  rock-girt  hollow  that  the  gladiator 
Spartacus  was  besieged  by  the  praetor  Claudius  Putcher, 
and  from  which  he  escaped  by  twisting  ropes  of  vine- 
branches  and  descending  through  an  unguarded  notch  in 
the  crater- rim. 

After  centuries  of  quiescence  the  volcanic  energy  began 
again  to  manifest  itself  in  a  succession  of  earthquakes, 
which  spread  alarm  far  and  wide  through  Campania.  For 
some  sixteen  yeare  after  63  these  convulsions  continued, 
doing  much  damage  to  the  surrounding  towns.  At 
Pompeii,  for  example,  among  other  devastation,  the  temple 
of  Isis  was  shaken  into  ruins,  and,  as  an  inscription  records, 
it  was  rebuilt  from  the  foundations  by  the  munificence  of  a 
private  citizen  This  preliminary  earthquake  phase  of 
volcanic  excitement  was  succeeded  by  a  catastrophe  which 
stands  out  prominently  as  one  of  the  great  calamities  of 
human  history.  On  24th  August  79  the  earthquakes, 
which  had  been  growing  more  violent,  culminated  in  a 
tremendous  explosion  of  Vesuvius.  A  contemporary 
account  of  this  event  has  been  preserved  in  two  letters  of 
the  younger  Pliny  to  the  historian  Tacitus.  From  this 
narrative  we  can  gather  a  tolerably  clear  conception  of  the 
general  characteristics  of  the  eruption  :— abundant  and 
increasingly  violent  earthquakes,  followed  by  an  extra- 
ordinary commotion  that  accompanied  the  outburst  of  the 
volcano,  when  chariots  would  not  remain  still  even  on  level 
ground,  when  houses  were  shaken  so  as  to  threaten  destruc- 
tion to  their  inhabitants,  and  when  the  unstcadinest  of 
the  land  gave  rise  to  groat  disturbance  of  the  sco,  which 
in  its  agitation  retreated  from  the  shores  and  left  numerous 
marine  animals  uncovered;  the  well-known  pine-tree-shaped 
cloud  of  steam,  dust,  and  stones  towering  above  Vesuvius 
and  spreading  out  far  and  wide  over  the  surrounding 
country  ;  the  constant  flashes  of  lightning  marking  the 
highly  electrical  condition  of  the  column  of  erupted 
material  ;  the  showers  of  light  cinders  and  a.shcs  that  fell 
at  a  distance  from  the  mountain  and  the  rain  of  hot  ]>umico 
and  pieces  of  black  or  glowing  lava  around  the  centre  of 
eruption  ;  the  total  darkness  for  three  days  produced  by 
the  diduvion  of  the  finer  volcanic  dust  through  the  atmo- 
■phere  ;  the  fiery  glare  that  ovcrsprcod  the  cloud-canopy 
OS  each  explosion  iinrovercd  tho  glowing  surface  of  the 
Uva  column  in  the  chimney  of  the  volcano ;  and  the 
wide  covering  of  a«hca,  which  like  a  mantle  of  snow  was 
found  to  have  \tctn  spread  ovor  tlio  surrounding  country 
when  the  darkncM  clrarod  ow.iy  ami  the  catastrophe  came 
to  an  end.  Tliis  eruption  was  altcn'Kd  with  great  destruc- 
tion of  life  and  jiropcrty.  Throe  towns  are  known  to  hove 
beta  destroyed — Herculanlhim  at  the  western  boM  of  the 


volcano.  Pompeii  on  the  south-east  side,  and  Stabije.  still 
farther  south  on  the  site  of  the  modern  Castellamare. 
The  exhumation  of  Herculaneum  and  Pompeii  in  modem 
times  has  thrown  much  light  upon  the  life  of  Roman 
citizens  in  the  first  century.  There  is  no  evidence  that 
any  lava  was  emitted  during  this  eruption.  But  the 
abundant  steam  given  off  by  the  volcano  seems  to  have 
condensed  into  copious  rain,  which,  mixing  with  the  light 
volcanic  dust,  gave  rise  to  torrents  of  jmsty  mud,  that 
flowed  down  the  slopes  and  overwhelmed  houses  and 
villages.  Herculaneum  is  believed  to  have  been  destroyed 
by  these  "  water  lavas,"  and  there  is  reason  to  suppose  that 
similar  materials  filled  the  cellars  and  lower  parts  of 
Pompeii.  Comparing  the  statements  of  Pliny  with  the 
facts  still  observable  in  the  diitrict,  we  perceive  that  this 
first  recorded  eruption  of  Vesuvius  belongs  to  that  phase  of 
volcanic  action  known  as  the  paroxysmal,  when,  after  a 
longer  or  shorter  period  of  comparative  tranquillity,  a 
volcano  rapidly  resumes  its  energy  and  the  partially  filled- 
up  crater  is  cleared  out  by  a  succession  of  tremendous 
explosions.  The  great  eruption  of  Krakatoa  in  the  Sunda 
Strait  in  1883  is  a  recent  example  of  the  same  stage  in 
the  history  of  a  volcano. 

For  nearly  fifteen  hundred  years  after  the  catastrophe 
of  79  Vesuvius  remained  in  a  condition  of  feeble  activity. 
Occasional  eruptions  are  mentioned,  but  none  that  was  of 
importance,  and  their  details  are  given  with  great  vague- 
ness by  the  authors  who  allude  to  them.  By  the  end  of 
the  17th  century  the  mountain  had  resumed  much  the  same 
general  aspect  as  it  presented  before  the  eruption  described 
by  Pliny.  Its  crater-walls,  some  5  miles  in  circumference, 
were  hung  with  trees  and  brushwood,  and  at  their  bass 
stretched  a  wide  grassy  plain,  on  which  cattle  grazed  and 
where  the  wild  boar  lurked  in  tho  thickets.  The  central 
tract  was  a  lower  plain,  covered  with  loose  ashes  and 
marked  by  a  few  pools  of  hot  and  saline  water.  At  length, 
after  a  series  of  earthquakes  lasting  for  six  months  and 
gradually  increasing  in  violence,  the  volcano  burst  into 
renewed  paroxysmal  activity  on  16th  December  1631. 
Vast  clouds  of  dust  and  stones,  blown  out  of  the  crater 
and  funnel  of  the  volcano,  were  hurled  into  the  air  and 
carried  for  hundreds  of  miles,  the  finer  particles  falling  to 
the  earth  even  in  the  Adriatic  and  at  Constantinople.-  The 
clouds  of  steam  condensed  into  copious  torrents,  which, 
mingling  with  the  fine  ashes,  produced  muddy  streams 
that  swept  far  and  wide  over  the  plains,  reaching  even  to 
the  foot  of  the  .\pennines.  Issuini;  from  the  flanks  of  the 
mountain,  several  streams  of  lava  flowed  down  towards  the 
west  and  south,  and  reached  tho  sea  at  twelve  or  thirteen 
difTcront  points.  Though  the  inhabitants  had  been  warned 
by  the  earlier  convulsions  of  the  mountain,  so  swiftly  did 
destruction  come  upon  them  that  18,000  are  said  to  have 
lost  their  lives. 

Since  this  great  convulsion,  which  emptied  tho  crater, 
Vesuvius  has  never  again  relapsed  into  a  condition  of  total 
quiescence.  At  intervals,  varying  from  a  few  weeks  or 
months  to  a  few  years,  it  has  broken  out  into  eruption, 
sometimes  emitting  only  steam,  dust  and  scoriae,  but  fre- 
quently also  streams  of  lava.  Tho  years  176(5-67,  1779, 
1794,  and  1822  were  marked  by  special  activity,  and  the 
phenomena  olwcrved  on  each  of  these  occasions  have  been 
fully  described. 

The  modern  cone  of  the  mountain  has  been  built  up  by 
successive  discharges  of  lava  and  fragmentary  niatrriaU 
round  a  vent  of  eruption,  which  lies  a  little  south  of  tho 
centre  of  the  prehistoric  crater.  The  southern  segment  of 
the  oncient  cone,  answering  to  the  semicircular  wall  of 
Somma  on  tho  north  side,  has  l>cen  almost  concealed,  bai 
is  still  traceable  among  tho  younger  accumulations.  The 
numerous  deep  ravines  that  indented  the  tides  of  the  pre- 
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kutoric  Tolcano.  ana  which  still  form  so  marked  a  feature 
on  the  outer  slopes  of  Somma,  have  on  the  south  siJc  served 
u  channels  to  guide  the  currents  of  lava  from  the  younger 
cone.  But  they  are  gradually  being  filled  up  there  and 
will  befor«  long  disappear  under  the  sheets  of  molten  rock 
th«t  from  time  to  time  rush  into  them  from  above.  On 
one  of  the  ridges  between  these  radiating  valleys  an  obser- 
Tktory  for  watching  the  progress  of  the  volcano  was  estab- 
lished many  years  ago  by  the  Neapolitan  Government,  and 
is  still  supported  as  a  national  institution.  ,\  continuous 
record  of  each  phase  in  the  volcanic  changes  has  been 
taken,  and  some  progress  has  been  made  in  the  study  of 
the  phenomena  of  Vesuvius,  and  in  prognosticating  the 
occurrence  and  probable  intensity  of  eruptions.  A  wire- 
rojie  railway  (opened  in  the  year  1880)  carries  visitors 
from  the  foot  of  the  cone  up  to  within  150  yards  of  the 
mouth  of  the  crater. 

S«  Ko/cmhivj.  .  by  G.  P.  Scrope,  1872;  Vtsuniu,  by  John 
Phillips,  1S69  ;  Dtr  Ausbriieh  da  J'tsuv  im  April  lS7i,  by  A.  Hoini, 
1873  ;  X'isuvio  c  la  nui  Storin  and  Pontpti  e  hi  Rcpione  SotUrrata  dal 
yinirio  lut  Anno  79,  by  Prof.  Pilmieri,  Naples,  1879 ;  Sludien  iiber 


I'lilkant  und  Erdhthen,  by  J.  F.  Schmidt,  1881  ;  and  "The  Geology 
of  Monte  Soiuma  and  Yejuviu-,"  t»/  H.  J.  Jolmstone-Lavia,  1884. 
in  Quart.  Journ.  Otol.  Soc.,  vol.  xl.  p.  85.  Seo  also  Geolouv,  vol. 
X.  p.  240  nj.    ,  (A.  GE.) 

VESZPREM,  the  chief  town  of  a  county  of  tlio  same 
name  in  Hungary,  lies  between  Lake  Balaton  and  tho 
forest  of  Bakony,  about  65  miles  south-we.st  of  P.iKla- 
Pesth.  Veszprem  is  the  seat  of  a  Roman  Catholic  bi.sliop, 
whose  cathedral  and  palace,  with  the  county  hall  and  the 
gymnasium,  form  the  chief  features  of  the  town.  Vcszpriiu' 
is  a  station  on  the  Western  Railway  system.  Its  four 
annual  fairs  ore  much  frequented  from  all  parts  of  the 
trans-Danubian  district,  and  the  trade  in  giain,  wine,  and 
home  industries  generally  is  considerable.  Tho  town  is 
of  very  ancient  origin,  and  was  known  to  the  Uomans  by 
the  name  of  Cimbria.  The  queens  of  the  Arpdd  dj  nasity 
used  occasionally  to  reside  here,  and  even  now  the  queens 
of  Hungary  are  crowned  by  the  bishop  of  VcszpriSm.  The 
place  suffered  much  during  the  contentions  between  ih.e 
Turks  and  the  Hungarians  and  Austrians  in  the  IGlh  an  I 
17th  centuries.     The  population  numbered  1 -1,800  in  18Sfi. 


VETERINARY     SCIENCE 


THIS  science  comprises  a  knowledge  of  (he  conformation 
and  structure  of  all  the  domesticated  animals,  espe- 
cially the  horse ;  their  physiology  and  special  racial  and 
individual  characteristics ;  their  humane  management  and 
utilization  :  their  protection  fr»m,  and  medical  and  surgical 
treatment  in,  the  diseases  and  injuries  to  which  they 
are  eiposed  ;  their  amelioration  and  improvement ;  their 
relations  to  the  human  family  with  regard  to  communicable 
disorders ;  and  the  supply  of  food  and  other  products, 
more  particularly  those  derived  from  them  for  the  use  of 
mankind. 

History. 
There  is  evidence  that  the  Egyptians  practised  veterin- 
ary medicine  and  surgery  in  very  remote  times ;  but  it  is 
/-.nion^i  not  until  we  turn  to  the  Greeks  that  we  obtain  any  very 
*•>•  definite  information  with  regard  to  the  state  of  veterinary 

^**''    I  a  well  as  human  medicine  in  antiquity.      The  writings  of 
Lfclx)crate3  (460-356  B.C.)  afford   evidence  of   excellent 

ii.veBtigations  in  comparative  pathology.  Diodes  of  Car- 
stu?,  who  was  nearly  a  contemporary,  was  one  of  the 
first'to  occupy  himself  with  anatomy,  which  he  studied  in 
Ar.imals.  Aristotle,  too,  wrote  on  physiology  and  com- 
parative anatomy,  and  on  the  maladies  of  animals,  while 
many  other  Greek  writers  on  veterinaiy  medicine  are  cited 
or  copied  from  by  Varro,  Columella,  and  Galen.  And  we 
must  not  overlook  Mago  of  Carthage  (200  B.C.),  whose 
-work  in  twenty-eight  books  was  translated  into  Greek  and 
*53  largely  used  by  Varro  and  Columella. 
i.inot.gst  >  Until  after  the  conquest  of  Greece  the  Romans  do  not 
tt>«  appear   to   have    known    much    of    veterinary    medicine. 

Romtiis-  Y^j^  (116-28  B.C.)  may  be  con-sidered  the  first  Roman 
uTiter  who  deals  with  animal  medicine  in  a  scientific  spirit, 
in  his  De  He  Ruitica,  in  three  books,  which  is  largely 
derived  from  Greek  writers.  Celsus  is  supposed  to  have 
written  on  animal  medicine ;  and  Columella  (1st  century) 
is  credited  with  having  utilized  those  relating  to  veterinary 
science  in  the  sixth  and  seventh  parts  of  his  De  Re  Rustica, 
one  of  the  best  works  of  iu  class  of  ancienf  times  :  it 
treats,  not  only  of  medicine  and  surgery,  but  also  of  sani- 
tary measures  for  the  suppression  of  contagious  diseases. 
From  the  3d  century  onwards  veterinary  science  had  a 
Kteratnre  of  its  own  and  regular  practitioners,  especially 
in  the  service  of  the  Roman  armies  (mtUomedUi,  veterin- 
arii).  Perhaps  the  most  renowned  veterinarian  of  the 
Roman  empire  was  Apsyrtus  of  Bithynia,  who  in  322 
accompanied   the  ex'>e«lition  of  Constantine  aprainst  the 


barmatians  in  his  professional  capacity,  and  Seems  to  ha\tf 
enjoyed  a  high  and  well-deserved  reputotion  in  his  time. 
He  was  a  keen  oViserver ;  he  distinguished  and  describee' 
a  number  of  diseases  which  were  badly  defined  by  lii* 
predecessors,  recognized  the  contagious  nature  of  several 
maladies,  and  prescribed  isolation  for  their  suppression  ; 
ho  also  made  interesting  observations  on  accidents  an'\ 
di.seases  of  horses'  limbs,  and  waged  war  against  certain 
absurd  empirical  practices  then  prevailing  in  the  treatment 
of  disease,  indicating  rational  methods,  some  of  which  are 
still  successfully  employed  in  veterinary  therapeutics,  sucli 
as  splints  for  fractures,  sutures  for  wounds,  cold  water  for 
the  reduction  of  prolap.scd  vagina,  hot  baths  for  tetanus, 
(tc.  Xot  less  eminent  was  Hierocles,  the  succes.sor  of 
Apsyrtus,  whose  writings  he  largely  copied,  but  with 
improvements  and  valuable  additions,  especially  in  the 
hygiene  and  training  of  horses.  Pelagonius  again  was  a 
writer  of  empirical  tendency,  and  his  treatment  of  disease 
in  general  was  most  irrational.  Publius  Vegetius  (not  to 
be  confounded  with  Flavins  Vegetius  Renatus,  who  wrote 
on  the  military  art)  was  a  popular  author  of  the  end  of  the 
5th  century,  though  less  distinguished  than  Apsyrtus,  to 
whom  and  to  Pelagonius  he  was  to  a  great  extent  indebted 
in  the  preparation  of  his  Mvlomedicina  sive  Ars  Veterinarin. 
He  appears  to  have  been  mtire  of  a  horse-dealer  than  a 
veterinary  practitioner,  and  knew  next  to  nothing  of 
anatomy,  which  seems  to  have  been  but  little  cultivated 
at  that  period.  He  was  very  superstitious  and  a  believer 
in  the  influence  of  demons  and  sorcerers ;  nevertheless  he 
gives  some  interesting  observations  derived  from  his 
travels.  He  had  also  a  good  idea  of  aerial  infection, 
recognized  the  utility  of  disinfectants,  and  describes  some 
operations  not  referred  to  by  previous  writers,  such  as 
removal  of  calculi  from  the  bladder  through  the  rectum, 
couching  for  cataract,  the  extirjiation  of  certain  glands, 
and  several  seriou-s  operations  on  tlie  horse's  foot.  Though 
inferior  to  several  works  written  by  his  predecessors,  the 
Mulomedicitia  of  Vegetius  maintained  its  popularity 
through  many  centuries.  Of  most  of  the  ancient  veterin- 
ary writers  we  know  little  beyond  what  can  be  gathered 
from  the  citations  and  extracts  in  the  two  great  collections 
of  Ilippiatrica  and  Geoponica  compiled  by  order  of  Con- 
stantine  Porphyrogenitus  in  tho  lOth  century. 

It  is  unnecessary  to  dwell  here  on  the  propress  of  the  [n 
veterinary  art   durini  the  ifiddle   Apcm.      Towards  the  -Mid'He 
close  of  the  mediicval  period   the  subject  was  ni'ich  culti-    ^"'' 
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Tated  in  the  cavalrj-  schools  of  Italy ;  and  Sfain  also  had 
an  organized  system  of  good  practitioners  in  the  15th 
century,  who  have  left  many  books  still  extant.  Ger- 
many was  far  behind,  and  literature  on  the  subject  did 
not  exist  until  the  end  of  the  15th  century,  when  in  1492 
there  was  published  anonj-mously  at  Augsburg  a  Pjerde- 
<irzneibiichlnn.  In  the  following  century  the  influence 
of  the  Italian  writers  was  becoming  manifest,  and  the 
works  of  Fugger  and  Fayser  mark  the  commencement  of 
a  new  era.  Fayscr's  treatises.  Von  der  GesiiHerei  and 
Von  der  Zucht  der  Kriegs-  vnd  Biirger-Pferde  (1529-1597), 
are  remarkable  for  originality  and  good  sense.  In  Great 
Britain  animal  medicine  was  perhaps  in  a  more  advanced 
■condition  than  in  Germany,  if  we  accept  the  evidence  of 
the  Ancient  Laws  and  Institutes  of  Wales  (London,  1S41)  ; 
vet  it  was  largely  made  up  of  the  grossest  superstitions.' 
Among  the  Celts  the  healer  of  horse  diseases  and  the  sheer 
were  held  in  high  esteem,  as  among  the  more  civilized 
nations  of  Europe,  and  the  court  furrier  enjoyed  special 
jirivilcges.'  The  earliest  known  works  in  English  appeared 
anonymously  towards  the  commencement  of  the  16th  cen- 
tury, namely,  Propertees  and  Medcynes  for  a  Hortc  and 
Mascal  of  Oxen,  Uorut,  Skeepes,  Hogrjes,  Dogges.  The 
word  "  mascal "  shows  that  the  latter  work  was  in  its  origin 
Italian.  There  is  no  doubt  that  in  the  15th  century  the 
increasing  tasUi  for  horses  and  horseman.'^hip  brought 
Italian  riding-masters  and  farriers  into  England ;  and  it 
is  recorded  that  Henry  VIIL  brought  over  two  of  these 
men  who  had  been  trained  by  Grisone  in  the  famous 
Keapolitan  school.  The  knowledge  so  introduced  became 
popularized,  and  assunied  a  concrete  foim  in  Blundeville's 
Foure  Chiefest  Ojjicet  belonging  to  Horsemanship  (1566), 
which  contains  many  references  to  horse  diseases,  and, 
though  mainly  a  compilation,  is  yet  enriched  with  original 
observations.  In  the  15th  century  the  anatomy  of  the 
domesticated  animals,  formerly  almost  entirely  neglected, 
began  to  receive  attention.  A  work  on  comparative 
anatomy  by  Volcher  Koyter  was  issued  at  Nuremberg  in 
l.O'S  ;  about  the  same  time  a  writer  in  Germany  named 
Copho  or  Cophon  published  a  book  on  the  anatomy  of  the 
pig,  in  which  were  many  original  remarks  on  the  lymphatic 
vessek ;  and  Jehan  Hervard  in  France  produced  in  1594 
his  rather  incomplete  Hippo-Ostiologie.  But  by  far  the 
most  notable  work,  and  one  which  maintained  its  popu- 
larity for  a  century  and  a  half,  was  that  of  Carlo  Ruini,  a 
senator  of  Bologna,  published  in  1598  in  that  city,  and 
entitled  DelF  Anatomia  e  deW  InfiTmilA  dfl  Cavatto,  e 
taoi  Remedii.  Passing  through  many  edttion?,  and  trans- 
lated into  French  and  German,  this  book  was  for  the  most 
jiart  original,  amd  a  remarkable  one  for  the  time  in  which 
it  was  composed,  the  anatomical  f)ortion  being  especially 
1  raiseworthy.  English  books  of  the  17th  century  exhibit 
a  strong  tendency  towards  the  improvement  of  vetorinarj- 
medicine  and  surgery,  especially  as  regards  the  horse. 
Thi.i  is  oven  more  notable  in  the  writings  of  the  18th 
century,  among  which  may  bo  particularized  Gibson's 
farrier's  A'ew  Guide  (1719),  Method  of  Dieting  Horses 
(1721),  and  (l>c«t  of  all)  his  Kexe  Treatise  on  the  Diseases 
■<>/■  Horse;  besides  Brokcn's,  Burdon's,  Bridge's,  and 
Bart  let's  treatises.  Veterinary  anatomy  wa»  greatly  od- 
vBnrod  by  \.ho^ Anatomy  of  an  Horse  (1G83)  of  Snapo, 
farrier  to  Clmrlca  II.,  Ulustmtod  with  copperplates,  and 
by  the  still  more  complete  and  original  work  of  Stublm. 
the  Anatomy  rf  the  }liirsr  ( 1 7CG),  which  decidedly  marked 
n  now  era  in  X\\\%  line  of  sliwly.  Of  foreign  works  it  may 
..  |.  .  •  r.n  that  of  SoUeysol,  Veritable  Parfait 
'!  '• '.    which   pxwd   lliroii(,'h   many  cditinna, 

■  nniii^,  and  ,'ilarcrujt  of  Sarl/f  Knptand^ 
'  i,ct  yu-A.^i,  Ujtu  Mt,<t  and  flarMShoeint,  Looiioa,  1800. 


was  translated  into  several  languages,  and  was  borrowed 
from  for  more  than  a  century  by  different  writers.  Sir 
W.  Hope's  Compleat  Horseman  Q696)  ie  a  translation 
from  Solleysel  by  a  pupil. 

Modem  ScJiools  and  Colleges. 

The  most  important  era,  in  the  historj*  of  modem  vetcrinan'  Teteri»- 
science  commenced  with  the  institntion  of  vcierinaiy  schools,  ary 
France   was  the  first  to  take  the  great  initiative  step  in    this  EchooU. 
direction.     Buffon  had  recommended  the  fomiation  of  voterinan* 
schools,  but  his  recommendations  were  not  attended  to.     Eourgclat,  In 
an  advocate  at  Lyons  and  a  talented  hippologist,  tlirougli  ijis  influ-  Fcaaca. 
ence  with  Berlin,  rrime  minister  under  Louis  XV.,  was  the  first  to 
induce  the  Government  to  establbb  a  veterinary  school  and  school 
of  equitation  at  Lyons,  in  1761.     This  school  lie  himself  directe> 
for  only  a  few  yeare,   during  which  the  great  benefits  that   bs 
resulted  from  it  justified  an  extension  of  its  teaching  to  other  part 
of  France.     Bourgelat,  therefo.'e,  founded  (1766)  at  Alfort,  n«* 
Paris,  a  second  veterinary  school,  which  soon  became,  and  has  n 
mained  to  this  day,  one  of  the  finest  and  most  advanced  vcterinar 
schools  in  the  world.    At  Lyons  he  wa.'i  replaced  by  the  Abbe  Rozie 
a  learned  agriculturist,  who  was  killed  at  the  siege  of  Lyons  after  i. 
very  snccessful  period  of  school  management,  during  which  he  hod 
adiled  largely  to  agricultural  and  phvsical  knowledge  by  the  publi- 
cation of  his  Journal  de  Pl'.ysique  and  Cours  d^ AgricuUure.    Twenty 
years  later  the  Alfort  school  added  to  its  teaching  staff  several  dis- 
tinguished professors  wliose  names  still  adorn  the  annals  of  science, 
such  as  Daubcnton,  who  taught  rural  economy  ;  Vic  d'AzjT,  whe 
lectured  on  comparative  anatomy ;  Fourcroy,  who  undertook  in- 
struction in  chemistry ;  and  Gilbert,  one  of  ita  most  brilliant  £,upilai 
«ho  had  veterinarv  medicine  and  surgery  for  his  department.    The 
last-named  was  also  a  distinguished  agriculturist  and  published 
many  important  treatises  on  agricultural  as  wall  as  veterinary  sub- 
jects.    The  position  he  had  acquired,  added  to  his  profound  and 
varied  knowledge,  made  him  most  useful  to  France  during  the  period 
of  the  Revolution.     It  is  chiefly  to  him  that  it  is  indebted  lor  the 
celebrated  Rambouillet  flock  of  Merino  sheep,  for  the  conservation 
of  the  Tuilerics  arid  Versailles  parks,  and  for  the  creation  of  the  fine 
experimental  agricultural  c.itahlishment  organized  in  the  ancient 
domain  of  Sceaux.     The  Alfort  school  speedily  Iwcanie  the  nursery  of 
veterinary  science,  and  the  source  whcnco  all  similar  institutions 
obtained  their  first  teachers  and  their  guidance.     A  third  Govern- 
ment school  was  at  a  later  period  founded  at  Toulouse  ;  and  tbeao 
three  schools   have  produced   thousands  of  thoroughly  educated 
veterinary  surgeons  and  many  professors  of  high  acientific  repute, 
among  whom  may  be  named  Bouley,  Chauveau,  Colin,  Tonaaaint, 
St  Cyr,  Goubaux,  Arloing,  and  Galtier. 

Soon  after  the  Alfort  school  was  commenced  a  national  school  In  6er- 
for  Austria  was  eatablisbed  at  Vienna  by  order  of  Maria  Tbereaa  ;  many, 
and  this,   remodelled  and  reorganized  by  Joseph  II.,  is  now  the  &c. 
largest  in  the  country.     Prussia  quickly  followed  suit ;  and  aooD 
Government  veterinary  schools  were  founded  in  almost  every  otlier 
European  country,  except  Great  Britain,  mostly  on  a  munificent 
scale.     Probably  all,  bnt  especially  those  of  France  and  Germany, 
were  established  aa  much  with  a  view  to  training  veterinary  surgeons 
for  the  army  aa  for  the  requirements  of  civil  life. 

In  1790  St  Bel  (whose  i«al  name  was  Vial,  St  Bel  being  a  village  In  tb< 
near  Lyons,  where  was  hii  paternal  estate),  after  studying  at  tno  Voited 
Lyoni  school  and  teaching  Iwth  at  Alfort  and  Lyons,  came  to  Eng-  King- 
land  and  published  proposals  for  founding  a  school  in  vhiih  to  in-  doiii. 
struct  pupils  in  veterinary  medicine  and  surger)'.  The  Agri<*u]tural 
Society  of  Odiham,  which  had  been  meditating  aending  t»o  young 
men  to  the  Alfort  school,  electot  him  an  honorary  rorniber,  and 
delegated  a  committee  to  consult  with  him  rrspecting  hii  scheme. 
Some  time  afterwards  this  committee  detached  themselvea  from  the 
Odiham  Socinty  and  formed  nn  institution  styled  the  Veterinary 
College  of  London,  of  which  St  Bel  was  apiwinlod  profoaor.  The 
•chool  was  to  be  commenced  and  maiutained  by  private  aubacrip- 
tion.  In  March  1792  arrangements  were  majo  for  building  tem- 
porary stabling  for  fifty  horwa  and  a  forgo  for  thofiug  at  St  I'ancraa. 
The  college  madn  rapid  progrMs  in  public  oatiuiation,  notwith- 
standing considerable  pecuniary  embarrssainenta.  Aa  soon  as  the 
building  was  ready  for  tne  reception  of  animal  patienta,  pupils  began 
to  be  enrolled  ;  and  among  the  earliest  were  aome  who  aAerwanls 
gnined  celebrity  as  veterinarians,  aa  Illoxam,  Blaine,  R.  I.aii'rcnc«, 
Field,  and  Ilracy  Clark.  On  the  death  of  .St  Bel  in  August  1793 
there  appear*  to  h.-ive  t>een  aonie  dilliculty  ia  prwuring  a  suilabU 
surr«m«nr  ;  but  at  length,  on  the  reconimrndatjon  of  J«»)in  Hunt4r 
and  ("line,  two  niediral  men  were  appointed,  Coleman  and  Moorcroft, 
the  latter  then  practising  aa  a  vetTinnry  wiirgeon  in  I>on'l"n  The 
Aral  taught  anatomy  and  pin  ■  Moorrroft.   .  .: 

tlin  French  arhnolii,  dlrrrte.!  :  |n>rtir>n  of  '. 

I'lifortunalely.  neither  of  the.  I  nnuh  ei|- 

antmals,  nor  were  they  well  with  their  ■ 

C'lliinih  had  aa  a  Muilenl,  '  n  with  a  f' 

I  taftTWards  8ii   Aitlcy  CoO(x;r,.  j-ji!  iiiic<l   many  eziKnmruU  uu 
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im»U  ur.d«r  tho  dirwtion  of  Clii.e.  Moorvr»it,  »ho  romainiJ 
.hcrt  time  »t  l!it  «l!-g».  altorwtrd.  wvnt  to  ludi«  »nd 
^  .  nc»  i'unio-  111  l-ls'  «.v.  .n<iMtr»a  in  TiUt.'  Colom«n.  by  h.. 
^  ■"■  -..u-  rc«iiv!...  au.l  .  i.ci<.  at  ii.»n>K>M>wi>t,  in  a  few  >c»rj  raiwa 
•>'  •>«  10  a  hijjh  stanvl.Mvl  of  uwfulno.-ts  ;  un.lor  his  care  tlio 
'■  .,  if  th.  vM.rindrv  an  »«»  such  ai  to  .jualifv  its  pracliliom-rs 

:      ■ .„    ,,  ,„  ;■  o  army  ;  and  ho  hiiniclf  was  appointed 

.1  to  the  British  cavalry.     Owing  to  tho 

M"  at  tho  collfgo  must  liavo  Won  very 

■  ""       r  tho  lilx-ralitv  of  several  medical 

of  their  theatres  to  iU  pupils  for 

A, lid.  their  professional  knowledge 

ive  been  sadly  den.:ieut.     The  board  of  examiners  was  for 

.,„  .-hi.'llv  composed  of  eminent  members  of  tho  medical 

■       •    -i     -.  1  with  him  di8ai>peai-ed  much 

of  London  took  in  the  pro- 

,e  Roval  Veterinary  CoUcpj 

■KoVal"  duiiuj;  llw  prcsid.uuhip  of  the  duke  of 

«1  to  do  cood  work  in  a  purely  veterinary  direction, 

'     .■         .  ■  ^ft  iiut  it  was  soon  able  to 

.  ven  to  it  by  tho  Government 

;  .  n   the   horse  was  tho   only 

inimal  to  .liicU  much  .lU uu.u  ivii i,-iveu.     But  at  the  instigation 

of  the  Roval  Agricultural  Society  of  England,  which  gave  i-00 

'   -jr  the  purpose,  an  additional  professor  was  appointed 

..  and  teach  the  treatment  of  tho  diseases  of  cattle, 

■her  animals  ;  outbreaks  of  diseasa  among  these  were 

«  inquired  into  bv  tho  oflkers  of  tho  college.     This  help 

nstitulion  was  withdrawn  in  1S75,  but  renewed  in  1866. 

inary  school  his  been  the  parent  of  other  schools  in 

,    one  of  which,  tho  first  in  Scotland.  ViAS  founded  by 

I  student  of  Coleman's  and  a  man  of  great  pcrsever- 

iud  ability.      Commoncing  at   Edinburgh  in   1S19-20  with 

.:,<!  student,  in  threo  years  bo  gained  the  patronage  of  tho 

.nd  and  Agricultural  Society  of  Scotland,   which  placed  a 

=um  of  money  at  the  disposal  of  a  committee  appointed  by 

to  Uko  charge  of  a  department  of  veterinary  surgery  it  had 

'  .       1.     This  patronage,  and  very  much  in  tho  way  of  material 

•    ice  and  encouragement,  were  continued  to  the  time  of  Dick  s 

V    .•:   in  1866.    During  the  long  period  in  which  he  presided  over 

:he  school,  considerable  progress  was  made  in  ditfusmg  a  sound 

knowledge  of  veterinary  medicine  in  Scotland  and  beyond  it     ior 

l:,uv  years  his  examining  board,  which  gave  certiucates  of  pro- 

£    .r  V   under  tho  auspices   of  tho   Highland   and   Agricultural 

^^itty   was  composed  of  tho  most  distinguished  medical  men  in 

Scotland,  .uch  as  Goodsir,  Syme,  Lizars,  Ballingall,  Simpson,  and 

Knot.     By  his  will  Dick  vested  tho  college  in  tho  lord  provost 

and  town  councU  of  Edinburgh  as  trustees,  and  left  a  large  portion 

of  the  fortune  ho  had  made  to  maintain  it  for  tho  purposes  for 

which  it  was  founded.     In  recent  years  another  yetennary  school 

ha.1  been  established  in  Edinburgh,  and  one  m  Glasgow,  both  of 

which  are  doing  good  service. 

In  1841  the  Roval  College  of  Veterinary  Surgeons  (to  bo  care- 
fully dUtinguUhcd  from  the  Royal  Veterinary  College)  obtained 
iU  charter  of  incorporation.  The  functions  of  this  body  were,  until 
a  recent  date,  limited  almort  entirely  to  examining  students  taught 
in  tho  veterinary  schools,  and  bestowing  diplomas  of  membership 
on  those  who  successfully  passed  tho  examinations  conducted  by 
the  boarda  which  sat  in  'London  and  Edinburgh.  Soon  after  the 
Hoval  College  of  Veterinary  Surgeons  obtained  its  charter  of  incor- 
poration a  difference  arose  between  it  and  Dick,  which  resulted  in 
the  latter  seceding  altogether  from  the  union  that  had  been  estab- 
lished and  forming  an  indejwndent  examining  board,  the  Highland 
and  Agricultural  Society  granting  certificates  of  proficiency  to  those 
students  who  were  deemed  competent  This  schism  operated  very 
injuriously  on  the  progreas  of  veterinary  education  and  on  profes- 
lional  idvancement,  aa  the  competition  engendered  was  of  a  rather 
deterioratini;  nature.  After  the  death  of  Dick  the  dualism  in 
Teteiiniry  licensing  was  suppressed:  the  Highland  Society  ceased 
to  give  certificates  and  the  only  mode  of  admission  to  the  profession 
■was  through  tho  Royal  College.  Since  then  the  subjects  taught 
hare  been  increased  in  number ;  conformably  with  the  reijuiremcnts 
of  ever-exUnding  science,  the  period  of  study  has  been  enlarged  so 
as  to  be  nearly  -is  long  as  that  imposed  upon  medical  students ;  the 
teaching  is  more  thorough  and  practical ;  and  tho  examinations  are 
more  freouent  and  searching.  Candidctca  for  admission  to  the 
schools  must  also  give  evidence  of  having  received  a  good  general 
education  Also  since  the  suppression  of  the  dual  system  an  Act 
«f  Parliament  has  been  obtainel  protecting  the  title  of  the  graduates 
of  the  Royal  College  of  Veterinary  Surgeons,  and  conferring  other 
adyanta-cs,  not  the  least  of  which  is  the  jwwer  granted  to  the 
coll-go  to  remove  the  names  of  unworthy  members  from  lU  register. 
In  some  rcsj^cts  the  Veterinary  Surgeons  Act  is  8Ui«nor  to  the 
Medical  Act,  while  it  places  the  profession  on  the  samo  level  as 
oth»r  learned  bodies,  and  prevents  the  public  being  imposcu  upon 


by  empirics  and  im,)ostorfc  The  college  has  instituted  a  higher 
d'egror  that  of  fellow,  which  can  only  bo  obtained  after  the  gradu.ite 
h»»  lieon  five  years  in  practice  and  by  (.assing  a  severe  oxainiiiat.on. 
K-..llows  only  can  be  members  of  council  or  members  of  the  examin- 
ing boards.  The  graduates  of  the  Uoyal  Coliege  of  ^  eterinaiy 
Surgeons  who  havo  been  registered  since  its  foundation  m  1M4 
probably  numlwr  4000.  lu  the  British  army  there  is  a  smaller 
mortality  among  tho  animals  employed,  and  less  los.s  from  con- 
tagious diseases  than  in  any  other  in  Europe  ;  this  result,  as  we  1 
as  tho  high  efliciencv  of  the  horbos,  is  largely  duo  to  the  zeal,  iiitol- 
ligonco,  and  natura'l  aptitude  of  the  yetennary  onicers  for  their 
SMcial  duties.  In  no  other  army  are  they  so  severely  tested, 
physically  and  professionally.— more  than  one-half  of  their  scrvico 
being  foreign  ;  and  in  India  their  skill  has  to  bo  exercised  on 
elephants,  camels,  bullocks,  aittic,  and  sheep,  in  addition  to  horses. 
I)uring  war  tho  strain  ou  army  veterinary  surgeons  is  very  heavy ; 
and,  while  surgeons  are  protected  in  tho  field  by  the  Geneva  Red 
Cross,  being  considered  as  non-belligerents,  veterinary  oflicers  ore 
regarded  as  combatants,  and  thcreloro  run  tho  risk  of  capture, 
imprisonment  or  death  at  the  hands  of  tho  enemy. 

In  India  there  aro  one  or  more  veterinary  schools  in  each  presi-  In  India, 
dency    in  which  natives  aro  trained  as  veterinary  surgeons.     The 
need  for  this  will  bo  percoivcd  when  it  is  stated  that  tlie  loss  in 
India  from  prevcntiblo  animal  diseases  alone  amounts  to  at  least 
£0,000,000  annually.  ...  .     , 

In  tUo  United  States  ol  America  veterinary  science  has  been  an  In  tlio 
exotic  of  very  slow  growth.     There  are  veterinary  schools  in  New  Uuilcd 
York    llinnoapolis,  and  elsewhere,  but  these,  like  those  in  Great  sutca. 
Britain    are  private  institutions.     To  the  Cornell,  Pennsylvania, 
and  Harvard  universitie-  veterinary  schools  or  chairs  have  been 
attached  with  coiniietcut  teachers.     Events  arc  at  present  rapidly 
compelling  the   people  of  the  United  States  to  realize  tho  true 
valu"  and  importance  of  veterinary  science.     For  many  years  tho 
"lung  plague"  has  been  gradually  extending  itself  westward,  and 
it  is  now  causing  heavy  losses.      Long  exempted  from  tho  more 
serious  of  the  contagious  diseases  of  animals  which  have  scourged 
Europe   the  United  States  are  now  invaded  by  all  of  them  except 
two— cattle  plague  and  the  foot-and-mouth  disease  ;  and  an  oxotio 
disorder   of  pigs,  tho   swine   plague   or   fever,  is  thieateuuig   to 
exterminate  these  anima's. 

The  veterinary  literature  of  this  period  affords  striking  evidonoe 
of  the  progress  made  by  the  science:  excellent  text-books,  manuals, 
and  treatises  on  every  subject  belonging  to  it  aro  very  numerous, 
and  aro  published  ii  >yery  European  language,  while  there  is  an 
abundance  of  periodical  literature.  Tho  education— general  and 
technical— of  practitioners  of  veterinary  medicine  has,  of  course, 
been  improving  to  a  corresponding  extent  The  matriculation  test 
for  admission  to  the  best  veterinary  schools  and  the  fixed  period 
for  instruction  in  them  v.iry  but  little  from  those  of  tho  medical 
schools.  In  Germany  the  veterinary  schools  at  Berlin  and  Hanover 
havo  been  raised  to  the  position  of  universities. 

Objects  of  the  Science. 
One  of  the  chief  objects  of  the  science  is  the  treatment  Treat- 
of  disease  in  aniuals.     Veterinary  medi         >._..-...,  r  .  , 


cine  has  been  far  ment  ol 


See  Moorcroft  and  TrcbecU'i  Travels  in  'Jaihmere  axd  ThiUt. 


less  exposed  to  the  vagaries  of  theoretical  doctrines  and 
systems  than  human  medicine.  Tho  explanation  may 
perhaps  be  that  the  successful  practice  of  this  branch  of 
medicine  more  clearly  than  in  any  other  depends  upon  the 
careful  observation  of  facts  and  the  rational  deductions 
to  bo  made  therefrom.  No  special  doctrines  seem,  in 
later  times  at  least,  to  have  been  adopted,  and  the 
dominating  sentiment  in  regard  to  disease  and  its  treat- 
ment  has  been  a  medical  eclecticism,  based  on  practical 
experience  and  anatomico-pathological  investigation,  rarely 
indeed  on  philosophical  or  abstract  theories.  In  this  way 
veterinary  science  has  become  pre-eminently  a  science  o^ 
observation.  At  times  indeed  it  has  to  some  e.'ctent  been 
influenced  by  tho  doctrines  which  have  controlled  the 
practice  of  human  medicine— such  as  those  of  Broussais 
Hahnemann,  Brown,  Ilasori,  Rademacher,  and  others- 
yet  this  has  not  been  for  long :  experience  of  them  when 
tested  upon  dumb  unimaginative  animals  soon  exposed 
their  fallacies  and  compelled  their  discontinuance. 

Of  more  moment  than  the  cure  of  disease  is  its  preven- 
tion, and  this  is  now  considered  the  most  important  object 
in  connexion  with  veterinary  science.  More  especially  is 
this  the  case  with  those  serious  disorders  which  depend 
for  their  existence  and  extension  upon  the  presence  of  an 
infecting  agent,  and  whose  ravages  fci  so  n;any  centunes 
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are  written  largely  in  the  history  of  civilization.  Every 
advance  made  in  medicine  affects  the  progress  of  veterinary 
science,  and  the  recent  remarkable  discoveries,  some  of 
which  have  been  initiated  by  members  of  the  veterinary 
profession,  or  developed  by  them,  must  in  the  end  create  as 
great  a  revolution  in  veterinary  practice  as  in  the  medicine 
of  man.  In  "preventive  medicine"  the  benefits  to  be 
derived  from  the  application  of  the  germ  theory  will  be 
immense  ;  the  sanitary  police  measures  based  on  this  know- 
ledge are  easily  framed,  and,  if  carried  rigorously  into 
operation,  must  eventually  lead  to  the  extinction  of  these 
disastrous  disorders.'  The  medicine  of  the  lower  animals 
differs  from  that  of  man  in  no  particular  so  much,  perhaps, 
as  in  the  application  it  makes  of  utilitarian  principles. 
The  life  of  man  is  sacred ;  but  in  the  case  of  animals, 
when  there  are  doubts  as  to  complete  restoration  to  health 
and  soundness,  monetary  considerations  generally  decide 
against  the  adoption  of  remedial  measures.  This  feature 
in  the  medicine  of  the  domesticated  animals  brings  very 
prominently  before  us  the  value  of  the  old  adage  that 
"prevention  is  better  than  cure."  In  Great  Britain  the 
value  of  comparative  pathology  in  the  relations  it  bears 
to  human  medicine,  to  the  public  health  and  wealth, 
as  well  as  to  agriculture,  has  been  strangely  overlooked 
or  ignored ;  and  in  consequence  but  little  allowance 
has  been  made  for  the  difficulties  the  practitioner  of 
animal  medicine  has  to  contend  with.  The  rare  instances 
in  which  animals  can  be  seen  by  the  veterinary  surgeon 
in  the  earliest  stages  of  disease,  and' when  this  would 
prove  most  amenable  to  medical  treatment ;  delay,  gener- 
ally due  to  the  inability  of  those  who  have  the  care 
of  animals  to  perceive  these  early  stages ;  the  fact  that 
animals  cannot,  except  in  a  negative  manner,  tell  their 
woes,  describe  their  sensations,  or  indicate  what  and  where 
ihey  suffer ;  the  absence  of  those  comforts  and  conveni- 
ences of  the  sick  room  which  cannot  be  called  in  to  amelio- 
rate their  condition  ;  the  violence  or  stupor,  as  well  as  the 
structural  arrangements  and  attitude  of  the  sick  creatures, 
which  only  too  frequently  render  favourable  positions  for 
cure  impossible  ;  the  slender  means  generally  afforded  for 
carrying  out  reommendations,  together  with  the  often- 
times intractable  nature  of  these  diseases ;  and  the  utili- 
tarian influences  alluded  to  above. — all  these  considera- 
tions, in  the  great  majority  of  instances,  militate  against 
the  adoption  of  curative  treatment,  or  at  least  greatly 
increase  its  difficulties. 

For  more  than  forty  years  most  destructive  plagues  of 
animals  have  prevailed  almost  continuously  in  the  British 
islands  without  any  attempt,  worthy  of  the  name,  having 
been  made  to  check  or  extirpate  them  until  within  a  very 
recent  period.  Two  exotic  bovine  diseases  alone  (contagi- 
ons pleuro-pneumonia  or  lung  plague  and  foot-and-mouth 
disease)  are  estimated  to  have  caused  the  death,  during  the 
first  thirty  years  of  their  prevalence  in  the  United  King- 
dom, of  5,5-J9,780  cattle,  roughly  valued  at  £63,616,854  ; 
while  the  invasion  of  cattle  plague  in  1865-6G  was  calcu- 
lated to  have  caused  a  money  loss  of  from  £.5,000,000  to 
£".000,000.  The  depredations  made  in  South  Africa  and 
Austnilia  by  the  lung  plague  alone  are  quite  appalling ; 
and  in  India  the  Iosh  brou^tht  about  by  contagious  diseases 
among  aninmls  lia-i  tK,cn  stated  at  not  less  than  £6,000,000 
annually.  The  damage  done  by  tuberculosis— a  contagious 
disease  of  cattle,  tmn.4miw>iblo  to  several  kinds  of  animals, 
and  fimMy  a\v>  to  man,  by  means  of  the  flesh  nnd  milk 
of  ditcascd  Ixjints- — mnnot  l<o  even  gucBscd  at ;  but  it 
mnit  be  enormous,  wlmn  we  learn  how  widely  the  malady 
in  ilifTiinud.  But  that  terrible  jioAt  of  all  o^es,  the  cattle 
I  in   its  two  r<T(nt  inva-xions  of  V.npland  l>ccn 

, .   .  .  alio;,  yrUnnurji  Suxilur^  Hutiut  uiu'  J'^^.ix,  Ix/uilnii. 


promptly  suppressed  with  comparatively  trifling  loss.  The 
foot-and-mouth  disease,  which  proved  such  a  heavy  inflic- 
tion to  British  agriculture  from  its  introduction  in  183S, 
has  been  completely  extirpated.  Glanders,  which  annually 
caused  the  destruction  of  large  numbers  of  cavalry  horses, 
is  now  unknown  in  the  army,  and  is  rapidly  disappearing 
from  civilian  stables.  Babies  would  soon  be  included  in 
the  category  of  extinct  diseases-  if  the  indications  of 
veterinary  science  were  followed ;  and  so  with  the  other 
contagious  maladies  of  animals.  As  for  such  diseases  as 
depend  for  their  development  upon  germs  derived  from 
the  soil  or  herbage  upon  which  animals  live,  and  which 
cannot  be  directly  controlled  by  veterinary  sanitary 
measures,  the  sj'stem  of  protective  inoculation  with  culti- 
vated virus  introduced  by  Pasteur  will  probably  bring 
about  their  extinction,  or  at  any  rate  greatly  mitigate  their 
effect!!. 

Veterinary  science  can  also  offer  much  assistance  in  the  Rtla- 
study  and  prevention  of  the  diseases  to  which  mankind  t'""* 
are  liable.  Some  grave  maladies  of  the  human  species  '^^' 
are  certamly  derived  from  animals,  and  others  may  yet  be  humau 
added  to  the  list.  In  the  training  of  the  physician  great  luKli- 
benefit  would  be  derived  from  the  study  of  disease  in  «'■''• 
animals, — a  fact  which  has  been  strangely  overlooked  in 
England,  as  those  can  testify  who  understand  how  closely 
the  health  of  man  may  depend  upon  the  health  of  the 
creatures  he  has  domesticated  and  derives  subsistence  from, 
and  how  much  more  advantageously  morbid  processes  can 
be  studied  in  animals  than  in  our  own  species.  Although 
as  yet  no  chair  of  comparative  pathology  has  been  estab- 
lished in  any  British  university,  on  the  Continent  such 
chairs  are  now  looked  upon  as  an  almost  indispensable 
item  ef  every  university.  Bourgelat,  towards  the  middle 
of  the  18th  century,  in  speaking  of  the  veterinary  schools 
he  had  been  instrumental  in  forlning,  urged  that  "leurs 
portes  soient  sans  cesse  ouvertes  k  ceux  qui,  charges  par 
I'dtat  de  la  conservation  des  hommes,  auront  acquis  par  le 
nom  qu'ils  se  seront  fait  le  droit  d'interroger  la  nature, 
chercher  des  analogies,  et  verifier  des  id6es  dont  la  con- 
formation ne  peut  itre  qu'utile  a  I'esp^ce  humaine."  And 
the  benefits  to  be  mutually  derived  from  this  association 
of  the  two  branches  of  medicine  inspired  Vicq  d'Axyr  to 
elaborate  his  Xouvtau  Plan  de  la  Constilulion  de  la  Mcdecine 
en  France,  which  ho  presented  to  the  National  Assembly 
in  1790.  His  fundamental  idea  was  to  make  veterinary 
teaching  a  preliminary  {le  premier  degre)  and,  as  it  were, 
the  principle  of  instruction  in  human  medicine.  His  pro- 
posal went  so  far  as  to  insist  upon  a  veterinary  school  being 
annexed  to  every  medical  college  established  in  France. 
This  idea  was  reproduced  in  the  Jiapport  tur  rinttniction 
Puhliqiie  which  Talleyrand  read  before  the  National 
Assembly  in  1790.  In  this  project  veterinary  teaching 
was  to  form  part  of  the  National  Institution  at  Paris. 
The  idea  was  to  initiate  students  of  medicine  into  a  know- 
ledge of  diseases  by  observing  those  of  aninmls.  The 
sufToring  animal  always  appears  exactly  as  it  is  and  feels, 
without  the  intcr>cntion  of  mind  obscuring  the  symptom- 
atology, the  symptoms  Wing  really  and  tnily  the  rigorous 
expres.sion  of  its  dineascd  condition.  From  this  [xjint  of 
view,  the  dumb  animal,  when  it  is  ill,  offers  the  same 
ditnculties  in  diagnosis  as  does  the  ailing  infant  or  the 
comntoso  adult. 

Of  the  other  objects  of  veterinary  science  there  is  only 
one  to  which  allu»ion  need  hero  bo  made  :  that  is  the 
perfcctioning  of  the  domestic  oiiiniais  in  evcrj-thing  that 
is  likely  to  make  thcni  more  valuable  to  man.  .  This  in  iu 
an  especial  manner  the  province  of  this  science,  the  know- 
liilge  of  the  anatomy,  physiology,  and  other  matters  con- 
nectod  with  these  oniniaU  by  its  students  being  vMcnlitl 
for  such  ioiiirovcmcnt 


VETERINARY     SCIENCE 


201 


Dt«XA<s  or  DojiESTic  Animals. 

Coiuia«nilioni  of  spa«  forbid  a  complete  or  detaiUd  doacription 

«l  »11  tht  divix's,  mclioU  »ud  surcicil,  to  vrhich  th«  dotui-sli.atwl 

.niKvIi  »r«  liaW*.     This  is  to  b«  found  in  the  curn-nt  Totorin.-iry 

teit  books.     Kffmnco  »iU  b«  msdo  hero  only  to  the  more  uui>ort- 

anl  JuorUers  of  uiiuals  which  a«  of  »  oominunicablo  nature,  and 

which  trer«  not  included  in  th»  article  MriiRAIS  (a.c). 

Dixaxs  of  tht  Horse. 

Ertrv  hor«ta»n  should  know  something  of  the  injuric^  lamo- 

u««cs.  and  disca-ies  to  which  tho  hor«  is  liable.     Unfortunately 

not  very  much  c«n  be  done  in  this  direction  by  book  instruction  ; 

iudiAl  'there  is  generally  too  much  doctoring  and  too  little  nursing 

,      .         .    .;,  °  Even  in  slight  and  favourable  cases  of  illness  re- 

"retirded  bv  too  zealous  and  injudicious  medication  ; 

t  ■  be  always  liept  in  riew  in  tho  treatment  of  animal 

-  ii  ;o  place  tlu-m  in  those  conditions  wliich  allow  nature  to 

most  freely  in  restoring  health.     This  can  best  be  rendered 

^   la   .    ■  fom>  of  nursing,    which  sick  animals  git;.aUy  appreciate. 

'  However  indifferent  a  horse  may  be  to  caressing  or  kind  attention 

duriii'  health,  when  ill  he  certainly  appreciates  both,  and  when 

in  !oi°  will  often  apparently  endeavour  to  attract  notice  and  seek 

rvlkf  from  those  with  whom  he  is  familiar.     Fresh  air  and  clean. 

lin.'i.s    -luiet  and  comfort,  should  always  be  s.'cured,  if  possible. 


»r>dfor 

a.'.ck 


The  stable  or  loose  box  should  be  warm,  without  being  close,  and 
fret  frum  draughts.  If  the  weather  is  cold,  and  especially  if  the 
honse  is  suffering  from  inflammation  of  the  air.pssages,  it  may  bo 
netessarv-  to  keep  up  the  ttmiwrature  by  artificial  means  ;  but  great 
c»ie  should  be  taken  that  this  does  not  render  the  air  too  dry  to 
brwithe.  The  surface  of  the  body  can  be  kept  warm  by  rugs,  and 
the  lees  by  woollen  bandages.  Yet  a  sick  horse  is  easily  f^tipued 
and  ainoyed  by  too  much  clothing,  and  therefore  it  is  better  to 
resort  to  artificial  heating  of  the  stable  than  to  overload  the  body 
or  impede  movement  by  heavy  wrappings.  If  blankets  arc  used,  it 
is  well  to  place  a  cottou  or  Unen  sheet  under  them,  should  the  horse 
have  an  irriuble  skin.  For  bedding,  long  straw  should  bo  eniploYcd 
as  little  as  possible,  since  it  hampers  movement.  Clean  old  litter, 
Bwdust,  or  peat-moss  litter  is  the  best.  If  the  hoofs  arc  stron?, 
and  the  horse  likely  to  be  confined  for  some  weeks,  it  affords  relief 
to  Uke  off  the  shoes.  Tying  up  should  be  avoided,  if  possible, 
unless  it  U  nrgcntly  required,  the  horse  being  allowed  to  move 
about  or  lie  down  as  he  may  prefer.  , ,  .     ^        .    ,  . 

When  a  sick  horse  has  lost  his  appetite,  he  should  be  tempted  to 
eat  by  offering  him  such  food  as  will  be  enticing  to  him.     It  should 
b»  given  frequently  and  in  small  quantities,  but  should  not  bo 
for,.^  on  him  ;  food  will  often  be  taken  if  offered  from  the  hand, 
when  it  will  not  be  eaten  out  of  the  manger.     Whether  the  animal 
be  fed  from  a  bucket  or  from  a  manger,  any  food  that  is  left  should 
be  thrown  away,  and  the  receptacle  well  cleaned  out  after  each 
mai.     As  a  rule,  during  sickness  a  horse  requires  laxative  food, 
in  order  to  allay  fever  or  inflammatory  symptoms,  while  support- 
ing the  strength.     The  following  Ust  comprUes  the  usual  laxative 
food   employed :— green    grass,    green   wheat,    oats,    and    barley, 
Inceme,  carrots,  parsnips,  gruel,  bran  mash,  linseed  and  bran  mash, 
boiled  barley,  linseed  tea,  hay  tea,  and  linseed  oiL     Green  grass, 
Incerae,  and  similar  articles  of  food,  if  cut  when  in  a  wet  state 
should  be  dried  before  being  given.     Boiled  gram  should  be  cooked 
with  very  little  water,  so  that  it  may  be  floury  and  comparatively 
iij  when  ready  ;  a  little  salt  should  be  mixed  with  it.     One  gallon 
af  good  gruel  may  be  made  with  a  pound  of  meal  and  cold  water, 
which  should  be  stirred  till  it  boils,  and  afterwards  permitted  to 
simmer  over  a  gentle  fire  till  the  fluid  is  quite  thick.     To  make  a 
bran  mash,  scald  a  stable  bucket,  throw  out  the  water,  put  in  three 
pounds  of  bran  and  one  ounce  of  salt,  add  two  and  a  lialf  pints  of 
boiling  water,  stir  up  well,  cover  over,  and  rllow  the  mash  to  stand 
for  fifteen  or  twenty  minutes  until  it  is  well  cooked.     For  a  bran 
and  Unseed  mash,  boil  slowly  for  two  or  three  hours  one  pound  of 
linseed,  so  as  to  have  about  a  couple  of  quarts  of  thick  fluid,  to 
wKicb  two  pounds  of  bran  and  one  ounce  of  salt  may  be  added. 
The  whole  should  be  stirred  up,  covered  over,  and  allowed  to  steam 
as  before  described.    The  thicker  the  maah  the  more  readily  will  the 
horse  eat  it.     Linseed  tea  is  made  by  boiling  one  pound  of  linseed 
in  a  couple  of  gallons  of  water  until  the  grains  are  quite  soft.     It 
may  be  economically  made  by  using  less  water  to  cook  the  linseed, 
and  afterwards  making  up  the  quantity  of  water  to  about  a  gallon 
and  a  halt     Hay  tea  may  be  prepared  by  filling  a  bucket,  after 
scalding  it,  with  good  sweet  bay,  pouring  in  as  much  boiling  water 
as  the  bucket  wiU  hold,  covering  it  over,  and  allowing  it  to  sUnd 
until  cold,  when  the  fluid  may  be  strained  off  and  given  to  the  horse. 
This  forms  a  refreshing  drink.     Linseed  oil,  in  quantities  of  from 
one  quarter  to  half  a  pint  daily,  may  be  mixed  with  the  food  ;  it 
keeps  the  bowels  in  a  lax  condition,  has  a  good  effect  on  the  skin 
andair.pasaages,  and  is  useful  as  an  article  of  diet.     ^Vhcn  debility 
has  to  be  combated,  as  in  low  fever  or  other  weakening  diseases, 
strengthening  and  other  easily  digested  food  must  be  administered, 
thouSi  some  of  the  foods  already  mentioned,  such  as  boiled  grain, 
answer  this  purpose  to  a  certain  extent     Milk,  eggs,  bread  and 


biscuits,  malt  liquor,  com,  uic,  are  often  prescribed  with  this 
object  Milk  m.iY  be  given  skimmed  or  unskimmed  ;  a  little  sugar 
may  bo  mixed  witli  it ;  and  one  or  two  gallons  may  bo  given  daily, 
according  to  circumstances.  One  or  two  c«fi  may  bo  given  Uatcu 
up  with  a  little  sugar  n^d  mixed  with  milk,  three  or  lour  times  a 
day,  or  more  fi-equenllv  ;  or  they  may  bo  boiled  hard  and  powdered, 
and  mixed  in  the  milk.  A  quart  of  stout,  ale,  or  porter  may  bo 
given  two  or  three  limes  a  day,  or  a  half  to  one  bottlo  of  port  wine 
daily.  Scalded  oats,  with  a  little  suit  added,.aro  very  useful  when 
convalescence  is  nearly  completed.  Aa  a  rule,  a  sick  horse  should 
have  asmuch  water  as  ho  likes  to  drink,  though  it  mov  be  necessary 
in  certain  cases  to  restrict  the  quantity,  and^to  have  the  chill  taken 
off;  but  it  should  never  bo  warmer  than  76°  to  80°. 

As  little  grooining  as  possible  should  bo  allowed  when  a  horse  is 
very  weak  ;  it  shoiud  bo  limited  to  sponging  about  the  mouth, 
nostrils,  eyes,  and  forehead  with  clean  water,  to  whicli  a  little 
vinegar  m.iy  be  added.  Kub  the  legs  and  ears  with  the  hand,  tako 
off  the  clothing,  and  shake  or  change  it  once  a  day,  and  if  agreeable 
rub  over  the  body  with  a  soft  cloth.  Exercise  is  of  coui-so  not  re- 
quired during  sickness  or  injury,  and  the  period  at  which  it  is 
allowed  will  depend  upon  circumstances.  Care  must  be  taken  that 
it  is  not  ordered  too  early,  or  carried  too  far  at  first 

Admiiiislralion  of  J/cdicinc. —Much  cajo  is  required  in  odmin.  How  to 
istering  medicines  in  the  form  of  ball  or  bolus;  and  piactice,  as  give  a 
well  as  courage  and  tact,  is  needed  in  order  to  give  it  without  balk 
danger  to  the  administrator  or  tho  animal.  The  ball  should  bo 
held  between  the  fingers  of  tho  right  hand,  the  tijis  of  the  first  and 
fourth  bein"  brought  together  below  the  second  and  third,  which 
are  placed  on  the  upper  side  of  the  ball ;  tho  riglit  hand  is  thus 
made  as  small  as  possible,  so  as  to  admit  of  ready  insertion  into 
tho  mouth.  The  left  hand  grasps  the  horse's  tongue,  gently  pulls 
it  out,  and  places  it  on  that  part  of  tho  right  s  .le  of  the  lower  iaw 
which  is  bare  of  teeth.  With  tho  right  hund  the  ball  is  placed  at 
the  root  of  the  tongue.  The  moment  tho  right  hand  is  withdrawn, 
the  tongue  should  be  released.  This  causes  the  l>all  to  be  carried 
still  fnrlher  back.  The  operator  thc'll  closes  the  mouth  and  watches 
the  left  side  of  the  neck,  to  note  the  passage  of  the  ball  down  tl>« 
gullet  Many  horses  keep  a  ball  in  tlio  mouth  a  considerable  time 
before'  they  w"ill  allow  it  to  go  down.  A  mouthful  of  water  or  a 
handful  of  food  will  generally  make  them  swallow  it  readily.  If 
this  docs  not  succeed,  the  nostrils  should  bo  grasped  by  the  hand 
and  held  a  few  moments.  A  running  halter  should  bo  used,  so  that 
the  mouth  may  be  quickly  and  securely  closed.  If  the  operator  ha-, 
not  had  much  experience  in  giving  balls,  ho  should  station  an 
assistant  on  the  near  side,  to  aid  in  opening  and  steadying  the 
mouth,  by  placing  the  fingers  of  his  left  hand  on  tho  lower  jaw  and 
the  thumb  of  the  right  on  the  upper  jaw.  Holding  the  mouth 
in  this  manner  facilitates  the  giving  of  tho  ball,  and  save';  the 
operator's  right  hand,  to  a  gnat  extent,  from  being  scratched  by 
the  horse's  back  teeth.  It  is  most  essential  to  have  the  ball  moder- 
ately soft ;  nothing  can  be  more  dangerous  than  a  hard  one. 

To  administer  a  drink  or  dreucli  requires  as  much  caro  as  giving  How  t» 
a  ball,  in  order  to  avoid  choking  the  horse,  though  it  is  unattended  give  a 
with  risk  to  the  administrator.     An  ordinary  glass  or  stone  bottle  drmk  ot 
may  be  used,  provided  there  are  no  sharp  points  around  tho  mouth  ;  drench, 
but  either  the  usual  drenching  horn  or  a  tin  vessel  with  a,""''""' 
mouth  or  spout  is  safer.     It  is  necessary  to  raise  the  horse's  head, 
so  that  the  nose  may  be  a  little  higher  than  the  horizonUl  line 
If  the  horse  is  restless,  his  head  must  be  elevated  by  a  loop  of  corJ 
inserted  into  the  mouth  over  the  upper  jaw,  the  prong  of  a  stabU 
fork  being  passed  through  it,  and  the  handle  held  steady  by  aa 
assistant     The  drink  must  be  given  by  a  person  standing  on  tho 


right  side  (the  assistant  being  in  front  or  on  the  left  side  of  the 
horse),  the  side  of  the  mouth  being  pulled  out  a  little,  to  form  a 
sack  or  funnel,  into  which  the  medicine  is  poured,  a  httlo  at  a 
time,  allowing  an  interval  now  and  again  for  the  horse  to  swallow, 
of  the  fluid  optj)  into  the  wiudnino  (which  it  is  liable  to  do 


If  any  i 


d  gets  into  the  windpipe  (which  it  is 
if  the'  head  is  held  too  high),  it  will  cause  coughing,  whereupon 
the  head  should  be  instantly  lowered.  Neither  the  tongue  nor  the 
nostrils  should  be  interfered  with.  Powders  may  be  given  in  a  litths 
mash  or  gruel,  well  stirred  up.  ••  »,         . 

If  a  wide  surface  i.i  to  \x  fomented  (as  the  chest,  abdomen,  or  Fomentai 
loins)  a  blanket  or  other  large  woollen  cloth  should  bo  dipped  m  tiona  or 
water  as  hot  as  the  hand  can  comfortably  bear  it,  moderately  wrung  bathing, 
out,  and  applied  to  the  part,  tho  heat  and  moisture  being  rctamed 
by  covering  it  with  a  waterproof  sheet  or  dry  rug.     When  it  has 
lost  some  of  its  heat,  it  should  bo  removed,  dipped  in  warm  water, 
and  again  applied.    In  cases  of  acute  inflammation,  it  may  be  ncces. 
sary  to  have  the  water  a  little  hotter  ;  end,  to  avoid  the  incon- 
venience of  removing  the  blanket,  or  the  danger  of  chill  when  it  is 
removed,  it  may  be  secured  round  tho  body  by  skewers  or  twine, 
the  hot  water  being  poured  on  the  outside  of  the  top  uart  of  tho 
bhnket  by  any  convenient  vessel.     To  foment  the  feet,  they  should 
be  placed  in  a  bucket  or  tub  (the  latter  with  tho  bottom  resting 
wholly  on  the  ground)  containing  warm  water  ;  a  quantity  of  moss 
litter  put  in  the  tub  or  bucket  orevents  splashing  and  retains  tno 
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FooUli:^!  Poultices  »re  ns«d  for  ilUying  pain,  promoting  suppuration, 
sorteniog  horn  or  other  tissues,  and  bringing  on  a  healthy  action 
in  wounds.  To  be  beneficial,  they  should  be  lai^ge  and  always 
kept  moist.  For  applying  poultices  to  the  feet,  a  poultice*shoe, 
constructed  as  follows,  may  be  used  with  advantage.  Take  a  cir- 
i*alar  piece  of  hard  wood,  a  little  longer  and  bioader  thau  a  horse- 
shoe, and  about  ono  and  a  half  inches  thick.  Get  one  surface  of  it 
rounded  in  a  lathe,,  so  that  there  may  be  a  rise  of  about  three- 
"inarters  of  an  inch  in  the  centre,  while  the  other  surface  remains 
flat.  Eound  the  circumference  of  the  board  nail  leather,  so  as  to 
form  a  convenient  boot  for  retaining  the  poultice,  similar  to  the 
one  in  ordinary  use,  except  that  tlie  part  which  comes  on  the  ground 
U  rounded.  The  fact  of  its  being  round  will  enable  the  horse  to 
whose  foot  it  is  applied  to  ease  the  affected  spot  by  thromng  his 
weight  on  the  tof,  the  heel,  or  on  either  quarter,  as  he  chooses. 
Poultices  are  usually  made  with  bran,  though  this  has  the  disad- 
vantage of  dr)-ing  very  quickly,  to  remedy  which  it  may  be  mixed 
with  linseed  meal  or  a  little  linseed  oil.  Boiled  carrots  or  turnips 
mashed  make  a  good  poultice,  as  docs  linseed  meal,  when  mixed 
with  boiling  water  (with  a  little  olivo  oil  added)  by  stirring.  A 
charcoal  poultice  is  sometimes  used  when  there  b  a  bad  smell  to 
be  got  rid  of.  It  is  made  by  mixing  linseed  meal  with  boiling  water 
ana  stirring  until  a  soft  mass  is  produced  ;  with  this  some  wood 
charcoal  in  powder  is  mixed,  and  when  ready  to  be  applied  some 
more  ponder  is  sprinkled  on  the  surface.  It  may  be  noted  that, 
in  lieu  of  these  mateiials  for  poultices,  what  is  known  as  spongio- 
piline  can  be  usefully  employed.  A  piece  of  sufficient  siie  is  steeped 
111  hot  water,  applied  to  the  part,  covered  with  a  largo  piece  of  oiled 
oik  or  waterproof  stuff,  and  secured  there.  Even  an  ordinary 
•ponge,  steeped  in  hot  water  and  covered  with  any  waterproof 
material,  makes  a  good  poulticing  medium  ;  it  is  well  adapted  for 
the  throat,  near  the  head,  as  well  as  for  the  space  between  the 
branches  of  the  lower  jaw. 
bOBatt  Enemata  or  clysters  are  given  in  fevers,  inflammation,  constipa- 
«r  tion,  ic,  to  emptv  the  posterior  part  of  the  bowels.     They  are 

clyitert.  administered  by  a  large  syringe  capable  of  conUining  a  qviart  or 
more  of  water,  with  a  nozzle  about  twelve  inches  in  length,  with 
an  ox's  bladder  tied  to  a  pipe,  or  a  large  funnel  with  a  long  nozzle 
at  a  right  angle ;  but  the  syringe  is  twst.  Water  alone  is  nAally 
applied  for  enemata ;  it  should  b«  about  the  temperature  of  the 
body,  not  less,  but  ptrhaps  a  degree  or  two  more.  To  administer 
•n  enema,  one  of  the  horse's  fore-feet  should  be  held  up,  while  the 
operator  pushes  the  end  of  the  nozzle,  smeared  with  a  little  lard  or 
•il,  very  gently  and  steadily  for  a  few  inches  into  the  intestine, 
and  then  presses  out  the  water.  The  amount  injected  will  depend 
upon  the  size  of  the  animal ;  two  or  three  quarts  would  suffice  for 
an  ordinar)'-sized  horse. 

Bpizooiu:  aiid  ContagiouM  Diueues. — The  epizootic  diseases  affect- 
ing the  horse  arc  not  numerous,  and  may  generally  be  considered 
u  specific,  or  infectious  and  contagious,  in  their  nature,  circiun- 
itances  of  a  favourable  kind  leading  to  their  extension  by  propaga- 
tion of  the  agent  upo.i  which  their  existence  depends.  This  agent, 
in  some  of  the  maladies,  has  been  proved  to  be  a  micro-organism, 
and  there  can  be  little  doubt  that  it -is  so  for  all  of  them. 
Iliadert.  Glanders  is  one  of  the  most  strious  diseases  affecting  horses,  not 
only  because  it  is  incurable,  but  because  it  is  very  contagious.  It 
is  known  in  nearly  every  part  of  the  world,  except  in  Australasia. 
The  virulent  principle  ol^  glanders  establishes  itself  most  easily 
among  horses  kept  in  foul,  badly-ventilated  stables,  or  among  such 
u  are  overworked,  badly  fcl,  or  debilitated  in  any  way.  Glanders, 
however,  has  this  in  common  «ith  othrr  contagious  diseases,  that 
it  ii  never  spontaneously  developed,  in  the  absence  of  the  virulent 
agent  Cimivorous  animals — as  lions,  tigers,  dogs,  and  cats — have 
become  infected  through  eating  the  flesh  ofglanaered  horses  ;  and 
Knats,  sheep,  swine,  and  rabbits  have  been  successfully  inocuUtcd 
with  the  virus.  Men  who  attend  on  diseared  hones  are  liable  to 
be  infected,  especially  if  they  have  any  sorca  on  the  exposed  parts 
of  their  bodies  (see  Gla-vdek'^  Though  infection  through  wounds 
is  the  rtailicit  way  of  recti  i.ease,  the  germ  or  bacillus 

may  alio  obUin  access  thro'  .  stomach,  and  thin  mucous 

membranes,  such  as  that  c!   ;  ..so,  and  lips.     Glanders  is 

|>re»»nl/-d  in  two  forms, — one  affecting  the  mucous  membranes  of 
the  bo'ly,  more  particularly  tho»«  of  th»  air-passages  (glander* 
Bvoper).   and  t'  ,•     •  ,•       ',    and   the  •uperflcial 

lymphslic  VM  ;.,  to  the  samo  virus, 

and  both  m-v-  i  ;io  fonn  is  the  more 

contagious  and  virulent,  and  eilhet  deslroya  life  quickly  or  become! 
chronic 
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pustnles,  running  into  deep  ragged-edged  nicers-  The  discharge 
from  the  nostril  adheres  to  its  margin,  because  of  its  glutinous 
nature,  and  straw  and  other  matters  also  stick  to  it,  while  the 
obstruction  to  the  respiration  causes  the  animal  to  snort  frequently 
—a  cause  of  danger  to  men  and  animals,  as  this  nasal  discharge 
13  virulent.  In  addition,  the  lymphatic  vessels  of  the  face  are  often 
involved  and  appear  as  corded  lines  passing  up  the  cheeks ;  they 
are  painful  on  pressure.  In  some  cases  there  is  a  cough.  As  the 
disease  progresses,  the  ulcers  in  the  nostrils  extend  in  size  and 
depth  and  increase  in  number,  often  completely  perforatiug  the 
septum,  and  being  sometimes  covered  with  black  cmsts ;  the  nasal 
discharge  becomes  moie  abundant  and  tenacious,  streaked  with 
blood,  and  foul  smelling,  and  causes  the  animal  the  greatest  diffi- 
culty in  breatlWng,  so  that  it  appears  to  be  on  the  point  of  suffoca- 
tion.    Death  is  due  either  to  this  cause  or  to  exhaustion. 

Chronic  glanders  peuerally  presents  the  snmc  symptoms ;  bnfthe  Chrcalt 
animal  is  not  so  scnously  ill,  and  may  indeed  appear  to  be  in  good  lonu, 
health  and  be  able  to  perform  a  certain  amount  of  work.  In  some 
cases  the  ulceration  may  not  bo  perceptible,  and  only  the  peculiar 
knotty  enlarged  gland  and  slight  discharge  from  one  nostril  be 
evident  There  may  be  uncertainty  in  such  cases  as  to  whether 
the  disease  is  glanders,  owing  to' the  absence  of  ulceration  ;  and,  to 
prove  whether  it  is  that  disease,  recourse  has  to  be  had  to  inocula- 
tion  of  another  animal,  geiKnUly  a  worthless  horse  or  ass,  the  latter 
being  the  best,  as  it  iI»velops  the  characteristic  sj-mptoms  more 
rapidly  and  certainly. 

In  farcy,  instead  of  the  symptoms  being  manifested  in  the  interior  Taef, 
of  the  body  or  head,  they  show  themselves  on  the  skin,  where  the 
lymphatic  vessels  become  inflamed  and  ulcerate.  These  vessels 
appear  as  prominent  lines  or  "cords,"  hanl  and  painful  on  manipu- 
lation, ^d  along  their  course  arise  little  tumours  (the  so-called 
"  farcy  buds  ").  These  tumours  ulcerate,  fonning  sores,  from  which 
is  discharged  a  thin  glutinous  pus.  When  the  skin  of  the  limbs  is 
affected,  these  are  much  swollen  and  the  animal  moves  with  juin 
ond  difliculty.  Karely  large  abscesses  containing  thin  pus  form  on 
the  body.  Farcy  may  ai>i>ear  during  glanders  or  precede  it,  but 
it  generally  terminates  in  it,  though  the  limbs  and  bodv  may  be 
covei-ed  with  ulcers  before  this  occurs. 

Medical  treatment  of  glanders,  chronic  and  acute,  and  of  acute  Tnit- 
farcy  should  not  be  attempted,  as  the  malady  is  incurable,  while  meoV' 
the  danger  of  infection  being  transmitted  to  other  animals  or  men  4c. 
is  always  real  and  imminent.     Horses  which  present  suspicious 
svmptoms,  or  those  wh^oh  have  been  in  contact  or  have  stood  in 
the  same  stable  with  diseased  horses,  should  be  kept  apart  from 
others,  and  their  harness,  clothing,  kc,  left  with  them.     Animals 
which  are  found  to  bo  affected  should  be  immediately  destroyed 
and  buried  with  pro[)er  precautions,  their  hamiss,  clctl.ii.j;,  and 
the  utensils  cniployed  with  them   being  either  destroyed  also  or 
thoroughly  cleansed,  while  stables  and  places  which  thi-y  have  fre- 
quented should  bo  completely  disinfected.     Forage  and  litter  used 
by  glandered  horses  ought  to  be  burned  or  buried. 

'The  venereal  or  coitus  disease  is  a  mnlady  which  occurs  in  Arabia  CollM 
and  continental  Europe,  and  has  recently  been  carried  from  France  d;w 
to  the  United  States  of  America  (Montana  ond  Illinois).  In  some 
of  its  features  it  resembles  human  syphilis,  and  it  is  projugatcd  in 
the  same  manner.  From  one  to  ten  days  af^er  coitus,  or  in  the 
stallion  not  unfro<;uently  after  some  weeks,  there  is  irritation, 
swelling,  and  a  livid  redness  of  the  external  organs  of  gcucntich 
(in  stallions  the  penis  may  shrink),  followed  by  unhealuiy  lilcen, 
which  appear  in  successive  crojw,  often  at  considerable  interval*. 
In  mares  these  are  near  the  clitoris,  which  is  frcqi'^ntly  erected, 
and  the  animals  rub  and  switch  the  tail  about,  betraying  uncaainea. 
In  horses  the  eruption  is  on  tlic  [icnis  and  sheath.  In  the  milder 
forms  there  is  little  constitutional  disturbance,  and  the  |>atients 
may  recover  in  a  |>eriod  varjing  from  two  weeks  to  two  mouths. 
In  the  severe  forms  the  local  swelling  increaw.s  '  .:tcut 

steps.     In  the  mare  the  vulva  is  the  seat  of  a  deep  tion 

ana  extensive  ulceration ;  |>ustules  sp|)ear  on  the  pi  .    ■  ..  and 

between  the  thighs  ;'  the  li|ia  of  the  vulva  are  |.art«U,  niH>wng  the 
irregular,  uo.luUr,  puckered,  ulcerated,  and  lardaceous- looking 
mucous  ujrmbrane.  If  the  mare  hn[  t^  •  ■  '  ■  -rgnant,  abortion 
occurs.     In  all  cases  cma'^iation  rrt-  of  one  or  inor« 

limbs  o<-ciir«  ;  pr'^nt   drbilily  is   ih.ti  tlii?  nius  on  to 

ikaralys  ucs  al*tcr  n  "  of  from 

Inur  cr  v.irs.      h,  il,o  thcath 

may  W  i    :  .,  ,   ,j.  lor  a  1.  ■  ■  >-      Then 

there  may  follow  dark  patches  I'f  i,^ 

of  th«  prni"  :  the  tf'tifl*'^  inji'  m- 
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■1*  for  il.1  supprrMion  »ii.l  cxlinclion  «ro  tliorc- 

■  (\)  to  prevent  JiscMcl  iniiiuU  cominp  into 

ully  per  ro.miiii  with   lioltliy  ones,  (2)  to 

1^  and  iSV"  «"  .vl.lition.l  mctMiitioiury  measure, 

ic.l.M  »IlJ  dlMllfcct  tl.o  »t»bUs,  clotl.uig,  UtOllSlU 


.  iu«0  lor  the  >ack  hone.  ■     ,    ,    i    .„  l  i„ 

■  r»  ncvcral  aiM«»«<  'r*  sometimes  mdiulcj,  «iul  \» 
,   '■  ms  It   m.y  (and  .lonbtlcss  Joes)  nssumo  varying 

,'  I.   .  iv  bo  viul  to  b«  »  vpecific  fever  of  a  low  or  asthenic 

^«  a^^UtU  with  inlbn.mstioa  «f  th.  mucous  membrane  l.n.nK 
rj"^:^^.  .and  .ilso  wmolimcs  with  lh.n  of  other  oiRans.  At 
• .  •  has  i.r««ilcl  extensively  ov«r  diirerent  parts  of  tho 

,  :,*c.allv  durinK  the  ISth  and  19th  "ntur.es       Fcr- 

.  .,,.  ,,  s-'  >M,i>  si.road  outbre.ks  rc^orde.1  was  that  ot 
it-'  "■;,',;  t'  .■  \  •'.  I  "'^  .  ir,...nt.  It  usually  radiates  from  the 
U,',M  t  ...  ■«  I,..h' ..;  ursi  MiHar.  The  symptoms  have  been  emi- 
,«  ;  1  a,  fo  oU:-s.,J.!e„  attack.  ma.kJ  by  extreme  debility 
^ul  •.■',«'.  with  increase.!  bcly-temperature,  qmok  wo>k  P"!^  • 
Ti^rs  .  a  !  .old  extremities.  Th.  head  is  ,«.ident  the  eye  id, 
L^I\'.,  .:  ;  half  closed,  eyes  lustreless,  and  tears  often  Povint; 
k.,;  le  u  c  Then!  il  :;  cat  disinclination  to  move  ;  the  body 
;^  so'  the  animal  at,e,.,rting  to  walk  ;  and  the  limb-jomts  cracky 
n,*^!^  it^  is  lost  and  the  mouth  is  hot  and  dry  ;  the  bowels  arc 
^„'  it-dand  the  urine  sca,.ly  and  high-coluuird ;  there  .snea.lj 
7\"  .  a  deep,  painful,  and  harassing  coush  ;  on  auscultation  o 
tho  c. St  crv,,.u\ion  or  harsh  blowing  sounSs  are  audible  ;  and  he 
memU^ne  Uning  the  evcUls  and  nose  a«umes  either  a  bright  pink 
meuiurane  i.ninK  ye   owish.  or  gieemsh- 

":;;reddl-haLflotr™m  the  nostrils.'  'in  a  few  days  "the  fever 
Tnd  o"herTym"?oms  subside,  and  convalescence  rapidly  seta  in. 
^°t  °fa  ".F^ble\-asea  the  fever  increases,  as  well  as  the  prostrat  on 
:"  •  lecomcs  laboured,  the  coueh  more  painful  and  deep, 

n  and  rcR-ussion  indicate  that  tho  lungs  are  scnously 
-     ',  perhaps  the  pleura  or  the  heart.     Clots  sometimes 
orm  intho' latler  or^n,  and  quickly  bring  about  a  f-'f  '^™'^; 
tio^     When  the  lungs  do  not  suffer,  the  bowels  may,  and  w  ith  thi, 
^plical  on  there  arff  in  addition  to  the  stupor  and  torpor,  tension 
i^"^!  •■]"«;»«  of  th^  aUlominal  walls  when  pressed  upon,  ma,,.- 
r^u  ions  of  colic  great  thirst,  a  coated  tongue,  yellowness  of  the 
„emb«ne^  of  uo«  and  eyes,  high  coloured  urine  constipation,  ami 
dry  f"es  covered  with    mucus.     Sometimes   rheumatic   swelling 
and  t^nderncL  take  place  in  the  muscles  and  joints  of  the   imbs, 
t^^-rnavT-sist  for  a  long  lime,  often  shifting  from  leg  to  leg, 
Tnd  L'oT/in'^Xsl.ezthsof  tendons.    At  other  times  acute  .nllam- 
mation  of  the  eves  supervenes,  or  even  paralysis.        ,,     .      ^        , 
In  th°s  dUeaie  gooi  nui^ing  is  the  chief  factor  in  the  treatment. 
Co„"rorUbIe.  cleaSTna  airy  stables  or  loose-bo.es  ^h""'''/'^  I™, 
ifri    and  the  warmth  of  the  body  and  limbs  mainU.ned      Co  d 
iTd  .lamp,  foul  air  and  uncleanliness,  are  as  ini.uical  to  health  and 
«  amaZ.ist  c  to  recovery  as  in  the  case  of  mankind      In  influen.a 
U  ^  teen  ^nerally  found  that  tlie  less  medicine  the  sick  animal 
1:^«  the  more  likely  it  is  to  recover.     Nevertheless  it  may  be 
«.™  to  adopt  such  medical  measures  as  the  fol  owing.     For 
LSri^ion  adiuinUtereuemataof  warm  water  or  give  a  dose  of 
Ui^foil  or  aloes.    For  fever  give  mild  febrifuge  J'"^'^'"^^.  (^,  ''1"°/ 
ofTeUte  of  anmionia  or.  spirit  of  nitrous  etter),  and,  if  there    s 
cough  or  nervou,  excitement,  anodynes  (such  as  extract  of  bella- 
doimal.     When  the  fever  subsides  and  the  prostration  is  gieat,  it 
lav  be  ueceulry  to  give  stimulants  (carbonate  of  amincnia  nitrous  . 
Ttter    a  rrStt?^.mmonia)   and   tonics,   both   vegetable   (gentian 
Q^ia  calumba)  and  mineral  (iron,  copper,  arsenic)      Some  veter- 
S^  ;  .rKons  administer  largo  and  frequent  doses  of  qu.nmc  from 
STouMt  of  the  disease,  and,  it  is  asserted   with  excellent  effect^ 
If  thL  aWominal   organs  are   chiefly  involved,  demulcents   ma^ 
inonlement  the  above  (linseed  boile.l  to  a  jelly,  to  w^ich  salt  is 
rd'd'ei.  u"h.  most  convenient  and  l«st)  and  druns  ^  »"-y  P-°J- 
•pium  and  hydrocyanic  acid).     Olive  oil  is  ^K"^'^  ^^^'^'^l~; 
Zta.    When  nervous  symptoms  are  manifested,  it  niay  ««  n'^^'^^y 
n^ply  wet  cloths  and  vinegar  to  the  head  and  neck  ;  "jn  bl^st^^ 
to  tVo  neck  have  been  recommended.     Brom.de  of  I«t«s'"'^J'»f 
Wen  beseficUUy  employed.    To  combat  inflammation  of  the  throat 
!r<^tror  aMomen,  eounter.irriUnU  may  be  reso.ted    o,  sucl.  as 
»uturd,  soaplininient.  or  the  ordinary  whito  l'"'"';" 'Xn  f 
S  equal  part^  of  oil  of  turpentine,  liquor  "'""""'•r- ""  '  f  ^V„U 
The  W.ho.ild  be  soft  mashes  and  gruel  of  oatmeal   «''h  carroU 
and  preen  food,  and  small  and  frequent  quantities  of  scalded  oata 
in  addition  when  convalescence  is  established. 

^inin^  an  eTc".i  of  decomiK>Hing.  organic  matter.  OvcrworK  or 
h^ship  predU,«scs  to  an  atueW."  ThU  fever  seems  to  become  "n- 
toriouL  under  <irUin  condition,,  especially  in  badly-ventilated  m- 
^St""  "„,">.?;.     Wholesome  and  weli-atred  sUbles  are  not  indeed 


always  exempt ;  but  in  them  tho  disease  is  less  serious  and  does  not 
aiwa>  s  <•"'  '1  ,    .      „^„,„ca  that  this  fever  is  caused  by  somo 

spread   o  rapid  1.    It  is  ,  ">■;  ^^^~         ,.  i,.<,i„tio,„  „f  ,!,„  malady, 

'i;::^:^^;±JlJii^,W^.  -na  careles,  of  food,    Then  sign. 
0    feverapi  ear.  in  tho  form  of  staring  coat,  shivering,  "lt""ato 
he..t  a'd'oldue'ss  of  th.  surface,  iv-lcssness   a  hot  dry  -"th   ami 
elevation  of  the  internal  tcmpciaturo  of  the  body.      Iho  mmuio 
m.co,s  memb  anes  have  a  yel'low  tinge  ;  constipation  "  F"""]. 
'amirihU  indications  of  colicky  pain  ;  the  abdomen  .,  d^tend  d 
tense  and  sensitive  on  pressure  ;  faeces  are  pa«od  m  tho  shape  o« 
fe  V  h,aid    dark-coloui^d  pellets  covered  with  mucus;   tho  u  ino 
[ncan  y   red  In  colour,  and  after  standing  a  short  tunc  deposits  a 
lelvy  sediment     Somaimes  thei-e  is  sore  throat   with  ...creased 
rwpiratTo     and  a  nasal  discharge.     In  mild  attacks  conva  esceneo 
mlv  occur  in  from  a  week  to  ten  days.     In  serious  cases  the  pulso 
issmaU    feeble    ".d  quick  ;  the  mouth  is  very  hot  and  dry.  and 
exl  Lits  yellow,  brown,  or  ^eeuish  patches;  the  abdomen  is  n.o.o 
"nder  anil  the  bowels  Very^r.itable,  diarrha-a  o    « /-"^  f --'^^ 
«f.,.,.  ensuin"      Prostration  to  an  extreme  degree  .s  a  viry  marKcci 
?el  Sro  "n  tfcso  cases.     The  head  is  maintained  in  a  I«nf  "t  P°»'- 
tion     the  eves  become  sunken  ;  the  expression  is  haggard  and  l.st- 
ess-'wile  the  stupor  may  be  soadvanced  that  pinch.,ig  or  pricking 
thtskln  will  elicit  L  indication  of  sensibility.    A  faUl  tean.nation 
usuallv  occurs  in  from  ten  to  twenty  days.  r.  „„,i 

The  diet  must  be  carefully  attended  to,  and  should  bo  soft  and 
easily  d i'-est"  ,  ™ch  as  maslies  of  bran,  sliced  c.arrots  or    urnips 
,    \%  „,'^=  ,,r  hnriev    freshly  cut  grass,  and  oatmeal  gruel.      Iho 
Seshould  be  ke'^^c  ::»  and  swef t,  fresh  air  being  an  imporUnt 
facto?  in  teatnient  ;  tho  body  of  the  patient  mus    also  bo  made 
SrlaV:  b'yTloth'ing.     QuL  is  necessary      Quinine     as  been 
found  useful  in  lii-ge  and  repeated  doses ;  and  calomel  "as  bee^n 
lecomnTended     A  daily  dose  if  Glauber's  salt  may  be  given  if  there 
s  cons    ™tion;  and,  if  this  is  obstinate,  enemata  of  warm  wate 
houTdb    administered  in  addition.      A  drachm  -^1.  0';'''°-  °  "^ 
nitrate  of  potash  and  muriate  of  ammonia  may  bo  given  three  or 
four  thnes  daily  with  tho  water  drunk  ;  or  in  cases  ot  g.eat  prosUa- 
o"  an  ounce  o'f  oil  of  turpe.itinc,  sulphuric  e'  ■"--'"  /P",  t 
nitre   or  carbonate  of  ammonia  may  be  given  as  well.      11  '""«"» 
much  tenderness  of  the  abdomen,  hot  fomentations  con  inued  fo.  a 
H"  t  me    or  mustard  poultices,  or  the  application  "f  "''^^    "^^ 
mustard  should  bo  resorted  to.    When  convalescence  sets  in     liree 
or  foui  ounces  of  tincture  of  gentian  or  c.n<:hona  may  be  guen 

't^^^lj;  ^'r;;:S:n^t!Z.:ra,^  inSis  .ver  pcci^iar  to  Strangle^ 
nn^la  ?s  and  is  more  especially  incidental  to  young  animals.     It 
Tatlculai".  cL^acterifed  by'tho  formation  o^^^^^^^^^ 

first  it  is  hard,  with  soft,  doughy  margins  ;  but  later  '^.^f™""-.^ 
1ft  i,  the  centre  where  an  abscess  is  forming,  and  soon     points 

I'^rarsfet-sJ,  form  in  various  parts  or  the  ^ 

organs,  as  the  brains  '""f  ;  >  -r,  k    ne J  s   S.      m^    ^^^.^^^^  ^^^_^^_ 

or  "'=^f  ^^^^^fj^-'f  J,;^  ,1    ',  p^uKr  eJ^ ption  accomnanies  tho 
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noisy,  the  animal  may  oe  made  to  inhale  steam  from  hot  wat«r  in 
a  hucket  or  from  bran  mash.  If  the  breathing  becomes  very  difficult, 
the  windpipe  must  be  opened  and  a  tube  inserted.  Instead  of  the 
swelling  being  poulticed,  a  little  blistering  ointment  is  sometimes 
niblxd  oTer  it,  which  promotes  suppuration.  AVhen  the  abscess 
points,  it  may  be  lanced,  though  it  ia  generally  better  to  allow  it 
to  open  spontaneously. 

It  is  very  important  to  distinguish  strangles  from  glanders  ;  the 
character  of  the  nasal  discharge,  the  absence  of  ulcers  from  the 
nostrils,  and  the  diffused  soft  swelling  between  the  branches  of  the 
lower  jaw  establish  the  distinction  between  them. 
Hon.  Korsepoi,  which  is  somewhat  rare,  is  almost,  if  not  quite,  identi-  ■ 

poi.  cal  with  cowpoi,  being  undistinguishable  when  inoculated  on  men 
and  cattle.  It  most  frequently  attacks  the  limbs,  though  it  may 
appear  on  the  face  and  other  parts  of  the  body.  There  is  usually 
slight  fever;  then  swelling,  heat,  and  tenderness  are  manifest  in 
the  part  which  is  to  be  the  seat  of  eniption,  usually  the  heels  ;  firm 
nodules  form,  increasing  to  one-third  or  one-half  an  inch  in  dia- 
meter ;  the  hair  becomes  erect ;  and  the  skin,  if  light-coloured, 
changes  to  an  intense  red.  On  the  ninth  to  the  t\velfth  day  a 
limpid  fluid  oozes  from  the  surface  and  mats  the  hairs  tojjcther  in 
yellomsh  scabs  ;  when  one  of  these  is  removed,  there  is  seen  a  red, 
-aw  depression,  whereon  the  scab  was  fixed.  In  three  or  four  days 
(he  cmsts  Jail  off,  and  the  sores  heal  spontaneously.  Xo  medical 
treatments  needed,  cleanliness  being  requisite  to  prevent  the  pocks 
becoming  sloughs.  If  the  inflammation  runs  high,  a  weak  solution 
of  carbolic  acid  may  be  employed. 

Bihtio^ray\v.— Among  the  numerous  inoflcm  popular  works  In  English  which 
hrat  of  dis«a.Ma  of  the  hoise.  tli<*  following  may  be  uienlioncd :— Robertson, 
Emtitu 3£ediciM (London.  1&S3);  WUUms.  FHneiptaand  FTcctieto/rtteriiiafy 
ilidieiiu  (M  e<L,  London,  1ST4-T9),  and  Prxneijf^a  and  Practict  0/  Tflmnary 
Sitrytry  (2d  ed,,  London,  1872-76);  Courtenaj;,  Manuat  0/  VtUrinary  Mtdicine 
end  Suryery  (Londoo,  ISS^;  Fleming.  Practical  llone-Kteprr  (London,  IS**:); 
GRSSwell,  DitfoM*  and  Dimrden  0/  Ou  Hcm^  (Leeds,  18S6);  Fitzivymm, 
Hona  and  StalUs  (London,  1S69) ;  »n<l  Law,  The  Farm^$  Veterinary  Advixr 
(London,  18T9X 

JHscascs  of  CaUle. 
Tlie  diseases  of  the  bovine  species  are  not  so  numerous  as  those 
of  the  horse,  and  some  of  the  more  serious  have  been  already 
alluded  to  (see'  Mukrai.vI.  AVe  will  notice  a  few  which  have 
not  been  included  among  tncse. 
^ber-  Tuberculosis  is  a  most  formidable  and  widespread  disorder  of 
«nl(Mi«.  cattle;  it  is  assuming  greater  proportions  every  year  in  those 
countries  in  which  it  is  prevalent,  in  consc<^uence  of  no  steps 
being  taken  to  check  or  suppress  it  It  is  infectious  and  con- 
'.tagious.  can  bo  conveyed  to  other  species  of  animals  by  ingestion 
of  the  flesh  and  milk,  as  well  as  of  the  tuberculous  material,  and  by 
inoculation  of  these,  or  inhalation  of  dried  discharges  from  the 
lungs  ;  it  can  also  be  transmitted  from  the  affected  animal  to  the 
f<£tus  in  utero.  Its  infectious  properties  and  re^idy  communica- 
bility  to  other  species  rendet  it  a  serious  danf:er  to  mankind, 
through  consumption  as  food  of  the  flesh  and  milk  of  tuberculous 
cows.  The  disease  owes  its  ori^pn  to  a  bacillui.  The  structures 
chiefly  involved  are  the  lymphatic  glands  and  tissues, — tlie  charac- 
teristic tubercles  or  "grapes'*  varying  in  size  from  thnt  of  a  millet 
Mcd  to  immenio  masses  weighing  many  pounds  ;  they  are  found 
in  all  parts  of  the  body,  hut  generally  in  the  chest  and  on  its  lining 
uerobrane,  as  well  as  in  the  abdominal  cavity.  The  symptoms  - 
resemble  somewhat  the  contagious  plenro-pneumonia  of  cattle  in 
its  chronic  form  (see  Murrain),  thouf^h  tubercles,  sometimes  in 
large  numbers,  arc  oflcn  found  after  <lcftth  in  the  bodies  of  cattle 
which  exhibited  no  sign  of  illness  during  life,  and  which  when 
killed  were  in  excellent  condition.  When  the  lungs  are  involved, 
there  are  a  peculiar  phthisical  cough,  low  fever,  wasting  and  de- 
bility, and  often  enlar^d  throat  glands,  Icm  frequently  enlarged 
joints.  If  the  animal  u  not  killed,  it  pcnsht«  in  a  state  of  maras- 
mn%  from  the  diflliculty  experienced  in  breathing,  or  tho  profose 
frptid  diarrhrra  which  ensues.  MoUcal  trr.itmont  is  of  little  if  any 
fvail.  Trevcntive  measures  aro  of  tho  utmost  importance  Aninmfs 
free  from  tho  tnberculou!i  taint  should  alone  bo  bred  from,  and 
tboM  discovered  to  be  affected  should  \*c  at  once  completely  segrc- 
gatffl,  and  if  convenient  destroyed.  Tlie  milk  of  tuberculous  cowt 
should  not  be  given  to  any  nnimnl  as  foo<l,  not  at  least  unless  well 
boile«L*  Keilher  should  the  flesh  be  eaten  unless  well  cooked 
tbronghout.. 
liUk  or  )l>lk  or  parturient  fever  is  a  specific  malad/  which  appears  after 
fMirtori*  part'irition.  dne  to  tho  absnn>tion  of  septic  matter  from  the  interior 
«ntliVffT.  cf  ■  '  vagina.  tiro<iu('ing  what  is  known  as  "bloo-l-poison- 

in  '  mia.     Th«>  BymptiimB  may  l-o  briefly  summarized  nn 

(•  ■  ■  f'-ver,  rf'ntlrsi,.  .,    iiitrn««  injection  of  the  visible 

m  \nnL,  tymp.1'  rf-ath,  stuiior.  swollru  limlw. 

fcir  1  p»rhiip«  I  ^rfffs  from  tho  vagina,  foul- 

am'  .;m^  'iiirT^  N      in  tiio  early  stage  trvatment 

iji  grnrrally  «<  mr  rjirity  should   bo  thoroughly 

cleaned  out  by     ,  .  wntrr,  and  any  adherent  portions 

of  plsrrnta  trmtitt^l  by  l)»nd.  Then  a  wrak  solution  of  Cohdy's 
flntd  (permanganst*  of  j>ot««h)  mu«t  b«  lnj^tr<{.  Cl^anline «i  ft 
All  LBportaaU     Uiffulbft  stimuUati  in  largv  quantity  should  bo 


given,  with  doses  of  solution  of  euiphate  of  quinine,  percoloridd  Of 
iron,  oil  of  turpentine,  or  carbolic  acid. 

There  is  now  strong  evidence  that  one  form  of  abortion  in  cows  Abor- 
is  due  to  infection,  whenever  a  case  of  abortion  occtirs  in  a  shed,  tioa. 
either  the  cow  should  be  at  once  removed  from  the  others,  if  they 
are  pregnant,  and  cleaning  and  disinfection  immediately  resorted 
to ;  or,  better  still,  the  pregnant  cows  should  be  quickly  moved 
out  of  the  shed,  and  every  care  taken  to  keep  them  away  from  tha 
sick  cow  and  the  discharges  from  it — these  and  the  aborted  ftfttis 
being  burned  or  otherwise  completely  destroyed.. 

(^jwpox  is  a  contagious  disease  of  much  less  frequent  occurrence  Oowj^ix, 
now  than  formerlv,  probably  owing  to  improved  hygienic  manage- 
ment. In  many  localities  the  disease  appears  in  aS  heifers  which 
have  recently  calved  on  certain  farms.  There  is  usually  a  slight 
premonitory'  fever,  which  is  generally  overlooked  ;  this  is  succeeded 
by  some  diminution  in  the  quantity  of  the  milk,  with  some  in- 
creased coagulability,  and  by  the  appearance  of  the  eruption  or 
"  pox  "  on  the  udder  and  teats.  In  well-observed  cases  the  udder 
is  hot  and  tender  on  manipulation  for  a  day  or  two  previous  to 
the  development  of  small  pale-red  nudules  about  the  size  of  peaa  ; 
these  increase  in  dimensions  to  from  three-fourths  to  one  inch  in 
diameter  by  tho  eiphth  or  tenth  day,  when  their  contents  havB 
become  fluid  and  they  present  a  depressed  centre.  This  fluid,  at 
first  clear  and  limpid,  becomes  yellowish  white  as  it  changes  to 
pus,  and  soon  dries  ap,  leaving  a  hard,  button-shaped  block  crust, 
which  gradually  becomes  detached.  On  the  teats,  owing  to  the 
handling  of  the  milker  or  to  the  cow  lying  on  the  hai-d  ground  or 
on  straw,  tho  vesicles  are  early  ruptured  and  sores  are  forme<^ 
which  often  prove  troublesome  and  may  cause  inflammation  of  tha 
udder. 

Actinomycosis,  though  affecting  man  (cf.  vol.  xviii.  p.  270),  horses,  Aetino* 
pigs,  and  other  creatures,  is  far  more  common  in  the  Dovine  species,  aiycosis. 
The  fungus  (Actinomyces)  may  be  found  in  characteristic  nodules 
in  various  parts  of  the  body,  but  it  usually  invades  the  bones  of 
the  jaws,  upper  and  lower,  or  the  soft  parts  in  the  neighbourhood 
of  these,  as  the  tongue,  cheeks,  face,  throat,  and  glands  in  its 
vicinity.  About  the  head  the  disease  appears  to  commence  with 
slight  sores  on  the  gums  or  mucous  membrane  of  the  mouth  or 
with  ulcers  alongside  decaying  teeth,  and  these  extend  slowly  into 
tho  tissues.  If  llio  jaw  is  nffected,  a  large  rounded  tumour  growa 
from  it,  the  dense  outer  bone  becoming  aosorbed  before  the  increas- 
ing soft  growth  within.  Soon  the  whole  becomes  ulcerated  and 
purulent  discharges  take  place,  in  which  are  found  the  minute^ 
nard,  yellow  granules  which  contain  the  fungus.  When  Ihb  ton^^oa 
is  affected,  it  becomes  enlarged  and  rigid  ;  hence  tho  designation 
of  "wooden  tongue"  given  to  it  by  the  Germans.  In  the  courM 
of  time  tho  surface  of  tho  organ  becomes  ulf'eratcd,  and  yellowisU 
masses  or  nodules  may  be  seen  on  tho  surface.  Sometimes  tb« 
entire  face  is  involvca,  the  lips  and  nostrils  becoming  swollen, 
hard,  and  immovable,  often  rendering  respiration  difficult  Around 
tho  throat  there  aro  rounded  dense  swellings,  implicating  th« 
glands.  AVhen  tho  disease  is  well-defined  and  of  slight  extent,  ths 
parts  involved  may  be  removed  by  the  knife,  wholly  or  partiallr. 
If  tho  latter  only,  then  the  remaining  affected  tissues  snould  M 
dressed  ^rith  tincture  of  iodine  or  iodized  'carbolic  acid.  Chromic 
acid  has  also  l>ccn  found  useful. 

Dibtio^fmphf.—J.  H.  Bttel,  Ditiaus  cf  tU  Oi  (LondoD,  19*4):  J.  W.  HIH, 
Borina  Mfdicint  and  ^wryfry  (London,  18*2);  0.  ArmaU^.  Ciater't  OitUi  Doctor 
(London.  1S:0);  J.  DoUou.  On  tA«  Z)i*«u«o/lA*  Or  (London,  IS64);  W.  Youtt, 
0*  Cattl4  (Londr.!!,  ISM);  J.  L*w,  Tht  Farmer  t  Vtterinary  Adriarr  (Loodoa, 
1S79);  O.  FlfmioB.  TubercvUait  from  a  Sanitary  and  PatAoloffuai  Faint  ttf  Vitm 
(London,  \SfJi\  and  infemce  c/  BfndUy  and  ContagUm  on  CJU  Fr^ngatiou  V 
ru^rmiiwU  (London,  16ft3> 

PisniMs  n/ Sheep. 
Tho  contagious  diseases  of  the  sheep  are  comparatively  few,  and 
two  of  tho  more  serious  have  been  described  under  MinBAiH. 

»Tio  formidable  disorder  of  shecp-pox  is  confined  chiefly  to  tho  SI)Mi»- 
continent  of  Europe.  It  is  extremely  contagious  and  fatal,  and  in  pot 
these  and  some  other  characteristics  resembles  human  smallpox. 
From  three  to  twelve  days  after  l>eing  exposed  to  infection  the 
sheep  apjM'ars  dull  and  Iintless,  and  eats  little  if  anything;  tba 
temperature  rises  ;  thoro  arr  frequent  tremblings  ;  tears  flow  from 
the  eyr^ ;  and  tberr  is  a  navil  di^liarge.  Red  patches  appear  inside 
the  limU^and  under  tho  aNiomen  ;  and  on  them,  as  well  as  on  othar 
parts  where  the  tXin  is  thin,  dark  red  spots  show  themselvoa,  which 
soon  become  papules,  with  a  deep  hard  base.  These  are  generally 
conical,  and  the  apex  quirkly  becomes  white  from  the  formation  of 
pus.  This  eruption  is  charartcriitic  and  unmistakable  ;  and  tha 
vrsirlM  or  pu*tnlM  mny  rrmain  i^oUtrd  (ilivrrte  |h>x1  or  coaleaea 
into  Urge  patches  (ronflurnt  pox).  The  l.ittcr  furm  of  the  disMM 
is'scrioua  In  bad  cases  tho  eruption  may  develop  on  tho  eyes 
and  in  tho  respiratory  and  digestive  pasMgrs.  Tho  course  of  tha 
di-cufl  lutji  aUiut  thrro  werku  or  a  month,  and  tho  eruption  pasjrs 
thrniifrh  the  s^nte  staK***  *•  that  of  ro\i  pox.  Tlie  mortality  m*y 
extend  from  10  j>rr  rent,  in  mihl  oulhreAs  to  PO  or  V.^  per  cent. 
in  very  rirulrnl  onts.  iMsfsv^l  snimaU  should  1*  »hrltcrr*l,  ai  ! 
fe»l  on  nourishing  foo«1,  rtp^rially  gnirlii  of  natnieal,  flour,  or  linswj^. ; 
acidulated  water  may  b«  alluwcd.    If  there  Is  sloughing  of  tho  aa.^' 
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•rartnuiT*  tatm,  ozidt  of  tino  ointment  shonld  b«  appliML  But 
lnala«nt  thoold  not  be  adopted  unless  there  is  cenem  infection 
ever  •  wid*  extent  of  country.  All  diseased  animals  should  bo 
deetrored,  as  well  as  those  which  haw  been  in  coataot  with  them, 
•od  thorough  disinfection  resorted  to. 

DtMOtfS  (^  t/l4   Pif. 

9wi^  The  pi^  mar  become  alTectcd  with  foot-and-mouth  disease  (see 

fl^necT  UvuiAIN),  ana  it  also  has  its  o\Tn  particular  variola.  But  the  dis- 
fem;  ^Mse  special  to  it,  and  vhich  causes  enormous  losses,  is  swino  plaguci 
This  scourge,  known  in  America  as  hog  cholera,  is  a  spccino  con- 
tagions ferer,  or  ferera,  for  it  is  extremely  probable  that  two  diseases 
are  included  nnder  this  designation.  It  is  goner&llr  Terr  rapid  in 
its  courae,  death  ensuing  in  a  rer}'  few  days  ;  and  waen  the  animal 
forrivea  recovery  is  protracted.  After  a  period  of  three  or  four 
days  to  a  fortnight  from  exposure  to  infection,  the  animal  exhibits 
signs  of  illness  by  dulness,  weakness,  shiverings,  burying  itself 
nnder  the  litter,  disinclination  to  move,  staggering  gait,  great 
thirst,  hot  dry  snout,  sunken  eves,  loss  of  appetite,  and  greatly 
increased  pulse,  respiration,  and  temperature.  Red  and  brown 
patches  appear  on  the  akin  ;  there  is  a  hacking  cough  ;  nausea  is 
followed  by  vomiting  ;  pressure  on  the  abdomen  causes  extronio 
pain ;  diarrhcea  ensues ;  the  hind  limbs  become  paralysed  ;  stupor 
sets  in  ;  and  the  animal  perishes.  Treatment  should  not  bo  at- 
tempted when  there  is  danger  of  the  infection  extending  to  other 
pigs.  If  treatment  be  used,  nursing  ought  to  be  the  chief  element ; 
sloppy  food,  in  which  small  doses  of  caroolic  acid  and  oil  of  turpen- 
fine  have  been  mixed,  should  be  given,  and  these  should  be  followed 
by  tonics  when  convalescence  sets  in.  To  suppress  the  disease, 
kill  all  affected  pigs,  and  if  necessary  those  \s'lucl)  have  been  in 
contact  with  them  ;  bum  or  bury  deeply  the  carcases  and  litter  ; 
and  disinfect  everything  likely  to  have  been  contaminated  by  the 
vims. 

Diseases  of  the  Dog, 
Dis.  The  contagions  diseases  of  the  dog  are  likewise  very  feV,'  but 

temper,  t^^  one  which  attracts  most  attention  is  common  and  generally 
serious.  This  is  what  is  popularly  known  as  distemper.  It  is 
l^culiar  to  the  canine  species,  for  there  is  no  evidence  that  it  can 
be  conveyed  to  other  animals,  though  the  different  families  of  Car- 
fiivora  appear  each  to  be  liable  to  a  sunilar  disease.  Distemper  is 
a  specific  fever  which  most  frequently  attacks  young  dogs,  its 
effects  being  primarily  developed  in  the  respiratory  passages, 
though  the  brain,  spinal  cord,  and  abdominal  organs  may  subse- 
quentlv  be  involved.  Highly  bred  and  pet  dogs  suiter  more  severely 
than  the  commoner  and  hai-dior  kinds.  It  is  a  most  infectious 
disease,  and  there  Ls  much  evidence  to  prove  that  it  owes  its  ex- 
istence and  prevalence  solely  to  its  virulence.  One  attack  confers 
immunity  from  another.  The  symptoms  are  rigors,  sneezing,  dul- 
Bess,  lo«  of  appetite,  desire  for  warmth,  and  increased  temperature, 
respiration,  and  pulse.  The  eyes  are  red,  and  the  nose,  at  first  dry 
and  harth,  bf^omes  smeared  with  the  discharge 'which  soon  begins 
to  flow  from  the  nostrils.  Suppuration  also  begins  at  the  eyes ; 
vision  is  more  or  leas  imi>aired  by  the  mucus  and  pus,  and  often  the 
eoraca  becomes  ulcerated,  and  even  perforated.  There  is  a  cough, 
which  in  some  cases  ia  so  violent  as  to  induce  vomiting.  Debility 
rapidly  ensces,  and  emaciation  is  soon  apparent ;  diarrhcea  in  the 
majority  of  cases  sets  in  ;  the  body  emits  an  unpleasant  odour  ; 
ulceration  of  the  mouth  is  noticed  ;  the  nostrils  become  obstructed 
by  the  discharge  from  them ;  convulsions  generally  como  on  ;  signs 
of  bronchitis,  pneumonia,  jaundice,  or  other  complications  maniltst 
themselves  ;  and  in  some  instances  there  is  a  pustular  or  vesicular 
eruption  on  the  skin.  In  fatal  cases  the  animal  dies  in  a  state  of 
marasmus.  Many  which  recover  are  aflcctcd  with  chorea  for  a 
long  time  afterwards.  Here,  again,  good  nursing  is  all-important. 
Comfort  and  cleanliness,  with  plenty  of  fresh  air,  must  be  ensured. 
Debility  being  the  most  serious  feature  of  the  disease,  the  strength 
should  be  maintained  or  restored  until  the  fever  has  n:a  its  coarse. 
Light  broth,  beef  tea,  or  bread  and  milk,  or  these  alternately,  may 
be  allowed  as  diet.  Preparations  of  quinine,  given  from  the  com- 
nencement  of  the  attack  in  a  little  wine,  such  as  sherry,  have 
proved  very  beneficial.  Often  a  mild  laxative  is  required.  Com- 
plications should  be  treated  as  they  arise.  The  disease  being  ex- 
tremely infectious,  precautions  should  be  adopted  with  regard  to 
other  dogs. 

The  formidable  affliction  known  as  Eabies  (j.k.)  has  been  treated 
of  nnder  that  name. 

BINI<vr<>7Ay.-J.  H.  Steel,  TrtaXKH  tm  Ou  Dlaeaaa  o/Oe  Doj;  J.  W.  Hill 
tlMOfnunt  and  DImomi  »/  IA<  tK^  (Ixjniioji,  1878) ;  W.  Touatt,  Tht  Dm  (Lon- 
itn,  1851):  D.  Bl»ln^  Caaliu  ealhcloty  (London,  1851);  W.  Mayhew.  Diamxt 
^U4i>oy  (London,  1365). 

Pbfnctpai  Parasites  op  Domestic  Animals.' 
■  hou.  Perhaps  the  commonest  worm  Infesting  the  horse  is  Ascarii 
mtjaioaphala  or  common  lumbricoii  The  males  are  from  8  to  8 
incBes  long,  females  7  to  17  inches.  It  is  found  in  almost  every 
^rt  of  the  intestinal  canal,  but  generally  in  the  small  intestines. 
.Jim  symptoms  produced  la  the  horse  by  this  worm  are  colicky  pains, 


which  occur  intermittonily,  an  unhealthy  conditiun  of  the  skin 
and  staring  coat.  Although  the  animal  feeds  well,  it  does  not  im. 
prove  in  condition,  but  is  very  "tucked  up,"  and  the  visible  mueous 
inembranes  are  very  pale,  lu  some  instances  pouches  are  formed, 
in  the  coats  of  the  intestines.  There  are  many  recipes  for  the 
expulsion  of  lumbricoid  ;  among  the  principal  remedies  is  a  mixtura 
of  einetio  tartar,  oil  of  turpentine,  and  liusccd  oil';  others  are  san- 
tonine,  sulphate  of  iron,  male  fern,  kc.  Slrongylua  armalits  or 
palisade  worm  was  at  first  supposed  to  consist  of  two  varieties,  but 
It  has  boon  proved  that  these  are  simply  ililTurent  stages  (f  growth 
of  one"parasito.  It  is  a  moderate-sized  Ncinatoid  worm,  having  a 
straight  body,  with  a  globular  and  somewhat  flattened  head,— males 
1  to.  IJ  inches  long,  females  li  to  2  inches.  It  is  found  in  tho 
intestines,  especially  tho  double  colon  and  ciccum.  The  embryo  is 
developed  in  tho  interior  of  the  egg  after  its  expulsion  from  the 
host,  and  is  lodged  in  moist  mud,  where,  according  to  Cobbold,  it 
changes  its  first  skin  in  about  three  weeks,  after  which  it  probably 
enters  the  body  of  an  intermediate  bearer,  whence  it  is  conveyed  to 
tho  alimentary  canal  of  tho  horse,  its  ultimate  host,  in  food  or 
water.  _  From  tho  stomach  it  bores  its  way  into  the  blood-vessels, 
where  it  again  changes  its  skin  and  gives  rise  to  aneurisms.  After 
a  time  it  recommences  its  wanderings,  and  passes  into  tho  large 
intestines,  where  it  rapidly  acquires  sexual  maturity.  It  is  a  dung- 
feeder.  Sometimes  it  passes  into  other  tissues  of  the  body  (kidney, 
liver,  &c),  and  occasionally  produces  fatal  resultb.  This  piirasito 
is  most  dangerous  to  its  equine  host  when  it  is  migrating  from 
one  organ  to  another.  It  is  principally  found  at  tho  root  of  tho 
anterior  mesenteric  artery,  but  it  also  gives  rise  to  aneurism  in  the 
cceliac  axis,  the  post-mcsonteric  and  splenic  arteries,  and  even  the 
aorta,  Tho  common  lumbricoid,  tho  palisade  worm,  and  the  four- 
sjiined  strongyle  {S.  Idrcuanthus)  are  princinally  productive  of  colif. 
The  last-mentioned  worm,  of  which  tno  male  and  female  are  about 
the  same  size,  J  to  3  inch  long,  is  Found  in  the  caicum,  colon,  and 
duodenum.  It  is  a  true  blood-sucker,  and  its  development  is  very 
similar  to  that  of  ,S,  armatus,  except  that,  when  in  the  intestines  in 
the  trichonemous  stage,  it  pierces  tho  inner  coats,  encapsulcs  itself, 
and  forms  little  pill-like  masses,  and  then  again  enters  the  tissues 
of  the  intestines  before  becoming  mature.  The  symptoms  of  its 
presence  are  loss  of  condition,  more  or  less  constant  colicky  pains, 
unhealthy  coat,  flabby  muscles,  abdominal  distension,  diarrhoea, 
foetid  and  watery  fajoes,  pale  mucous  membranes,  great  weakness, 
more  or  less  frequent  cough,  and  sometimes  partial  or  complete 
paralysis,  due  to  tlie  formation  of  a  clot  of  blood  causing  thrombosis 
of  one  of  tho  principal  vessels  of  tho  posterior  extremities,  tlius 
interfering  with  the  circulation  of  blood  in  the  part  supplied  by 
the  particular  vessel.  The  treatment  by  which  the  common  lumbri- 
coid is  expelled  will  suffice  to  expel  these  etrongyles,  but  caro  must 
be  exercised  in  administering  oil  of  turpentine,  as  it  very  often  irri- 
tates the  wounds  caused  by  S.  tdracanthus  in  the  coats  of  the  intes- 
tines. Of  course  this  treatment  applies  to  tho  mature  stage  of  these 
worms. 

Oiyuns  eurvida  or  pin  worm  is  fusiform  in  snapo,  -nnth  smooth 
gently  curved  body  (males  IJ  to  If  inches,  females  3^  to  4^  inches 
long).  _  It  is  seated  in  the  cnecum  and  colon  ;  and,  although  not 
found  in  tho  rectum,  it  causes  great  irritation  at  the  anus  by  the 
clusters  of  eggs  which  are  deposited  around  that  part  in  the  form 
of  yellowish  crusts.  This  parasite  is  best  treat(<l  by  means  of  a 
cathartic,  followed  by  sulphate  of  iron,  also  carbolic  ac'd  in  21.  ocr 
cent  solution.! 

The  Cestodes  of  the  horse  are  very  insignificant,  both  as  regards 
their  size  and  tho  symptoms  they  create,  the  two  principal  fe'ing 
Tania  per/oliala  and  T.  plicata.  The  former  is  the  more  coramoi;, 
but  is  only  from  1  to  5  inches  in  length  ;  it  is  found  in  the  ca;cum 
and  colon,  and  is  distinguished  from  T.  plicata,  not  only  by  its 
length,  but  also  by  its  rounder  head.  This  last,  which  has  a  nearly 
square  head,  and  is  from  6  inches  to  3  feet  in  length,  occurs  in  tho 
small  intestines  and  stomach.  Generally  a  horse  may  be  proved 
to  bo  infested  with  tape-worm  by  finding  some  of  the  proglottides 
in  the  fajces.  The  best  remedy  for  tho  removal  of  Teeiiia  is  extract 
of  male  fern,  with  oil  of  turpentine  and  linseed  oil,  given  three  days 
in  succession. 

Gastrus  equi  or  the  common  hot,  though  not  a  true  helminth 
(see  INSECT.S,  vol.  xiii.  p.  150),  is  classed  with  the  parasites  on 
account  of  its  larval  form  living  as  a  parasite.  The  bot-fly  deposits 
its  eggs  on  the  hair  of  horses  in  sucV  a  position  as  to  enable  that 
animal,  when  licking  itself,  to  take  them  into  its  mouth  ;  there  tho 
warmth  and  moisture  of  the  tongue,  combined  with  tho  pressure  of 
licking,  cause  them  to  burst,  and  from  each  egg  a  small  grul 
escapes,  which  sticks  to  the  tongue,  and  then  passes  down  into  tho 
stomach,  where  it  fixes  itself  to  tho  cuticular  lining  of  tho  organ 
by  a  hook  which  it  has  on  each  side  of  its  mouth.  There  it  under, 
goes  no  change  (except  that  of  growth,  being  at  this  time  about  I 
inch  long)  for  about  nine  months,  when  it  detaches  itself,  jpasses 
into  the  food,  and  is  discharged  with  the  fieces. 

Of  tho  parasites  which  infest  cattle  and  sheep  mention -will  only  la  caltl* 
bo  made  of  Fasciola  htpatica  or  common  fluke,  which  gives  rise  to  and 
the  disease  tailed  rot,  and  is  more  frequeutly  met  with  in  sheep  sbee{ 
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than  in  cattlo.     For  a  full  description  of  its  anatomy  and  develop- 
ment, set  Tr.EMATODA,  vol.  xjiii.  p.  535. 

Sirongylns  Miicrtirits  is  the  husk-proJacing  worm  of  cattle.  The 
common  carthwoim  is  the  intermediate  Ijcarer.  S.  ftnria,  or  tho 
common  luug  strong}  le  of  Si'iiecp,  is  distinguislied  from  S,  tnierunts 
by  having  no  piipilire  on  its  lie."!.  The  males  arc  1  inch  to  1  inch 
2  lines  long  and  the  females  nearly  3  inches.  The  development  is 
nuknon-n  ;  but  Cobbold  thought  that  in  its  larval  form  the  creatnro 
iufeatcJ  snails,  4c  The  symptoms  of  its  presence  in  the  sheep 
«re  a  dull  expression,  quickened  breathing,  fcetid  bn;ath,  foaming 
at  the  month  .ind  nostrils,  violent  and  spasmculic  cough,  loss  of 
appetite,  and  emaciation.  Of  various  specific  remedies  the  most 
successful  is  a  mixture  of  oil  of  turpentine,  linseed  oil,  and  sulphuric 
■ether,  administered  two  morning  in  succession,  followed  by  a  third 
4]ose  on  the  fourth  morning.  This  causes  coughing,  and  consequent 
freeing  of  the  tubes  of  the  larva  and  mucns.  Good  results  have 
been  Jerive»l  from  inlialation  of  chlorine  gas,  ic,  which  acts  in  the 
same  way.  The  intratracheal  infection  of  oil  of  tuqKntino  is  said 
to  ki  followed  by  favourable  leaults.  The  system  should  be  supported 
with  as  much  good  nourishing  food  as  possible.  S,  ni/«cf7W,  or 
pordian  strongyle  (males  5  to  6  inches  long,  females  6  to  7  iiichcsX 
is  verj*  often  associated  with  S.  Jilaria. 

The  principal  Cestode  of  niniinants  Is  Tania  cxpansa,  which, 
when  fully  mature,  is  more  frequently  found  in  sheep  than,  in 
cattlo.  Its  body  consists  of  about  one  thons.-ind  segments,  each 
more  broad  than  long.  It  is  the  longest  of  all  tape-worms,  being 
(acconting  to  Cobbohl)  in  sheep  from  3  to  30  feet  and  in  oxen  from 
40  to  100  feet  in  length.  Its  maximum  width  is  f  inch  ;  it  is  found 
in  the  large  and  small  intestines.  Cobbold  thought  its  larval  form 
was  developed  in  the  louse  of  the  ox.  The  svmptoms  arc  emacia- 
tion, with  dysentery,  and  loss  of  appetite  ilale  fern  onght  to  be 
given  in  doses  acconling  to  the  aize  of  th«  animal.  For  a  full 
account  of  the  development  of  Custiccrcxis  lovis^  the  beef  mcasle,  see 
Tape-wokms,  vol.  xxiiL  j>p.  50-52.  C.  Ofit  is  supposed  by  Cobbold 
to  be  the  lirval  form  of  his  so-called  T.  Unutia  of  the  human  subject. 
Another  bladder  worm,  found  only  ill  the  mesentery  of  the  sheep, 
is  C.  Unuieollis,  the  larval  form  of  T.  margiyuita  of  the  dog.  An- 
other important  hydatid  of  niminants  is  CannrM  ccrtlralii,  which 
gives  rise  to  gid  ;  it  is  generally  found  in  the  brain  of  sheep,  cattle, 
goats,  deer,  tc,  and  also  in  tne  soft  structures  of  rabbits.  It  is 
the  larval  form  of  T.  caniurics  of  the  dog.  The  symptoms  of  gid 
are  these.  The  animal  has  a  rotatory  motion  ;  it  does  not  graze 
freely ;  there  is  paralysis  on  the  opposite  side  to  the  vesicle  ;  the 
head  is  elevated  ordepresscil  if  the  hydatid  issiluated  in  the  centre; 
and  the  animal  is  cnsily  frightened.  Jledical  treatment  is  of  no 
avail  ;  but  the  hydatid  may  bo  removed  by  a  surgical  operation. 

Trichovphaliu  nffinit,  the  common  whip-wonn,  sometimes  gives 
rise  to  severe  symptoms  in  rnminants,  p.artic«larly  in  sheep.     The 
males  and  females  are  each  about  2  inches  long. 
ta  the  Th«t helminths  of  the  pig.  although  not  very  detrimenul  to  the 

Big,  animal  Itself,  are  ncvcrthelciS  of  great  importance  in  respect  to  the 

£ntozoa  of  the  human  subject,  being  the  intermediary  bcarert  of 
some  dangerous  human  parasites  in  their  immature  state.  Allusion 
mnst  bo  made  to  TruJiina  tviralit  (see  Pahasitism,  vol.  xviii.  p. 
270).  The  development  of  this  parasite  requires  about  three  weeks 
after  being  taken  info  the  stomach,  where  the  capsule  is  digested  ; 
it  then  passes  into  the  intestines  of  the  pig,  principally  the  duo- 
denum, where  it  takes  two  days  to  become  matnre  ;  then  after  about 
a  n  "  k  the  embrj  os  leave  the  Wly  of  the  female  worm,  and  iiumedi- 
atflv  riMnmeiirepenclrating  the  walls-of  the  intestines  in  order  to 
pau  into  some  voluntary  muscles.  About  fourteen  days  elapse  from 
the  tjmo  they  begin  their  wandering.  Each  is  generally  cnvelojicd 
in  a  capsule,  but  two  or  even  four  have  been  found  in  one  capsule. 
Tlie  male  ia  I't'h,  the  female  Uh  inch  long,  and  the  lar>ra  Vtth  to 
Vith  inch.  Th<y  Imve  been  known  to  livo  in  their  capsules  from 
eightern  months  to  two  yeara. 

drfiiccTciu  celtiilotm  is  tli«  larval  form  of  Txtiia  $oUum  of  man 
(,..  T,*ir-wr,i;Ms,  vol.  xxiiL  p.  62).  "  Measly  pork"  ia  caused  b^ 
I:  in  the  tunnes  of  tli-  pig  of  this  ent^izoon,  which  is 

I  ■\  form.     It  has  also  bei  ii  discovered  in  the  dofj,  ape, 

1  I   deer.      Other  ini|>ortant  parasites  of  the  pig  aro 

,SV';>'t.n.Mrr(i  » f ^ 'I '. i / U.I,  or  crown-tailfd  strong>*Ie,  and  E^hinorhun- 
thtit  II..)  t.  Tl.i«  latter  is  the  only  thoni-headed  or  acanthocepna- 
lous  wi-rm  inff-sltng  the  domesticated  nnimali  (Coblxild). 

The  commonest  of  all  [nrasitet  infesting  the  dog  ia  Atairit  myabiz 


(males  2  to  35  inches,  females  3  to  8  inches  long).     It  is  also  fonnfl  In  lb* 
in  the  cat  and  larger  canines.     The  symptoms  are  wasting,  voracity,  dog. 
irregularity  of  bowels,  short  cough,  and  irritation  at  anus  ;  in  tho 
cat,  more  particularly,  large  quantities  of  niucus,  with  numerous 
parasites,  are  vomited.      The  treatment  consists  of  tho  administra- 
tion of  castor  oil,  with  santonine,  according  to  the  size  of  the  animaL 
Filaria  immitis,  another  Nematode,  infests  the  heart  of  the  do^, 
and  its  larrx  circnlatc  in  the  blood,  giving  rise  to  fits,  which  oftea 
end  in  death. 

Txnia  xrrata  is  a  moderatc-sind  Cestode,  from  2  to  3  foci  ia 
length  ;  it  is  found  in  about  10  i>er  cent  of  all  English  dogs,  moat 
frequently  in  aporting  doga,  oiKicially  grevbounds  and  hairiora, 
owing  to  their  eating  tho  intestines  of  rab\)its,  &c,  in  which  the 
larval  form  {Cysticcrciis  pisiformis)  of  this  parasite  dwells.     It  takes 
two  months  to  pass  through  the  first  stage  and  one  month  to  pass 
through  the  second  when  it  is  artificially  produced,  but  much  longer 
when  produced  naturally  (Cobbold).      T.  eontiirus  gives  rise  to  gtt 
in  sheep,  as  previously  stated.     It  is  18  to  24  inches  long,  and  is 
principally  seen  in  the  small  intestines.     T,  tnarginatn  is  the  largest 
Cestode  infesting  the  dog.     It  varies  in  length  from  5  to  8  feet,  and 
is  found  in  tho  email  intestines  of  about  30  per  cent  of  doga  in  Great 
nritain  ;  its  larval  form,  C.  UnuicoHis,  is  found  in  the  mesentery, 
*:c,  of  sheep.     In  tho  treatment  of  Ce-stodcs  extract  of  male  fern 
has  been  found  the  most  effectual  renicily  ;  aroca  nut  and  a  y\ll 
consisting  of  colocynth  and  jalap,  varying  acconling  to  tho  si2«, 
age,  and  condition  of  the  dog,  have  also  proved  efl&cacions.     Com- 
paratively small  doses  of  any  vermifuge  have  often  been  found  to 
§ive  rise  to  violent  symptoms,  and  all  vermifuges  if  taken  in  larga 
OSes  produce  death  ;  too  much  care  cannot,  therefore,  be  eierciswl 
in  administering  vermifuges  to  young  animals. 

Another  order  of  parasites  which  cause  numerous  di^ases  of  t^ie  Ijn-.iialo' 
skin  in  the  domesticated  animals  may  be  classed  under  two  heads,  aa 
viz.,  animal  parasites  or  Dcmiatozoa  and  vegetable  parasites  or 
Dermalcphyta.    The  animal  parasites  are  those  which  province  scab, 
itch,  mange,  tc,  in  all  animals.     This  class  may  bo  again  dividol 
into  three  varieties,  viz.,  Sarcojples,  which  buiiow  in  the  skin; 
DcrmalodecUs,  which  bite  the  skin  ;  and  Symbiotcs,  which  simply 
pierce  tho  epidermis  (Cerlach)..    All  these  parasites  live  on  serous 
lluids,  produced  by  the  irritation  which  they  excite.     Either  on« 
or  more  of  these  varieties  infest  all  our  domesticated  animals  :  all 
three  varieties  have  been  found  on  the  horse  and  sheep,  the  last 
two  on  the  ox,  and  one  in  the  pig,  dog,  and  cat  respectively.     The 
sarcoptic  variety  of  the  hoi-so  and  dog  is  easily  transmitted  to  man. 
To  distinguish  between  the  dilTerent  varieties,  it  is  only  neccssaiy 
to  place  a  few  fresh  scales  in  the  sun  ;  if  SareopUs  are  present,  they 
will  soon  be  found  on  the  under  surface,  whereas  Dcnuatcdtcla  ar« 
on  tho  upiier  surface.     Again,  tho  Sarcoplcs  are  isolated,  whereas 
the   SijmhioUs  and    Dervtalodaiej    live   in   clusters    or    colonies. 
Thirdly,  the  Sijmhiolcs  do  not  buiTow,  but  merely  bite  the  skin, 
and  principally  invade  the  limbs.    An  elTectual  cure  for  those  which 
intcbt  the  horse  i»a  mixture  of  sulphur,  hellebore,  oil  of  tur]>entine, 
whale  oil,  and  carbolic  acid,  applied  for  three  successive  days,  then 
washed  off  and  applied  again.     For  the  dog  a  very  useful  reme»ly  ia 
made  from  creosote,  olive  oil,  solution  of  |>otassium,  and  sulphur, 
also  train  oil  and  spirits  of  tar.     The  first  is  an  almost  sure  cure 
for  cats.     A  good  remedy  for  destroying  lice  may  be  compounded 
from  alayl.ijMjria  (lowdcr,  soft  soap,  and  hot  water,  applied  wami 
to  the  skin. 

Vrji'Lallo  par.a«ilis  aro  of  two  kinds,  namely,  Tinra  fotuiiniHJ,  Dtmmt^ 
or  the  loimn.Tn  riii;;worm,  ^ecn  in  most  of  our  domesticated  animals,  phfttu 
and  /'<irt(.»,  or  htuK-ycomb  ringworm.     The  latter  is  peldom  seen. 
T.  Imu'iirtxiis  is  due  to  a  cryptogamic  parasite,   'J  nd  is 

lodged  in  the  interior  of  tho  roots  of  the  hairs,  ■•  tini" 

lose  their  elasticity  and  break  olT,  leaving  the  fui  ....  ...  ;..    i  nn  of 

a  greyish  white  Iran  like  incrustation.  In  this  they  diller  from 
faru's,  whieh  is  yellow  and  coveni  the  epidermii.  It  may  alTeot 
any  part  of  tho  bo<ly,  but  occurs  princii>ally  on  the  head,  fao^ 
netk,  and  hindquarteis  ;  it  is  very  prevalent  amongst  young  cattle. 
Kingwonn  is  very  contagious,  ami  may  Iw  comiunnicatol  from  ono 
animal  to  another,  and  from  animals  to  man.  It  mostly  attacks 
badlyfe<l  and  illcared-for  animals.  The  alfeetoil  [wrts  should  bs 
well  washed  with  soft  soap  and  warm  «ater,  removing  as  much  aa 
|>ossiblo  of  the  bran-like  »■  ales,  and  then  with  .Stoikholm  Ur  oint- 
ment, and  finally  with  cither  iodine  (in  liacluro  or  ointment)  o( 
carbolic  acid  (in  solution  or  ointment).  (O.  PU) 


VKTO.     By  thin  cxprcasion  (IM.  vrto,  "  I  forbid  ")  is 

1   in  iiublic  law  tho  cnnstitutional  right  of  tho 

lutbority,  or  in  republics  of  tho  wbolo  people 

•  My,  to  protast  against  a  legislative 

(vml  to  prorcnt  wholly,  or  for  tho 

11.    \..ii  1  itlon  or  execution  of  the  »ainc. 

It  is  generally  aUlcil  that    this  riclit  wa.»  called  Into 

•sistcncc  in  the  Ronuia  republic  by  tbv  (ni^iinKta  jjoU4l(ti, 


in  111 
nr  a< 
time  1 


bccauM  by  lbii»  nutborily  decisions  of  iho  sonata,  and  of 
tlio  consuls  and  other  magistrates,  could  bo  declared  in- 
o|icrativo.  Such  a  stAlcmcnl  niu.'d,  however.  Ins  quali6cd 
by  reference  to  tho  facts  Ihot  iiifcrrfico,  intenlii-imv  were 
the  expressions  used,  and,  in  general,  that  in  oncient  Rorm 
every  holder  of  a  mngistracy  could  check  a  negotiation  sot 
on  if  A  by  a  colleague,  his  e<ivial  in  rank,  by  liis  oi,i|M"itioo 
and  intvrvcQlion.     This  was  a  coDscqucuco  of  tho  potiUoa 
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that  each  o(  the  coUeogUM  possessed  tbo  wUolo  power  of 
th«  migistracy,  and  thu  right  of  intervention  must  have 
come  into  existence  with  the  introduction  of  coUcagucd 
authorities,  •.<.,  with  Uio  commencement  of  the  republic. 
Id  the  Koman  magistracy  a  twofold  jKiwer  mu»t  bo  distin- 
guished,— the  jx)sitivo  management  of  the  affairs  of  the 
state  entrusted  to  each  individual  and  the  jKiwer  of  re- 
itraining  the  acts  of-magistrates  of  equal  or  inferior  rank 
br  his  protest.  As  the  tribuni  jJehis  }K>ssessed  this  latter 
negative  competence  to  a  great  eitcnt,  it  is  customarj'  to 
attribute  to  them  the  origin  of  the  veto 

In  the  former  kingdom  of  Poland  the  precedent  first  set 
in  1652  i«'as  established  by  law  as  a  constant  right,  that 
in  the  imperial  diet  a  single  deputy  by  his  protest  "  Nie 
pozwalam,"  i.t.,  "I  do  not  permit  it,"  could  invalidate 
the  decision  sanctioned  by  the  other  members.  The  king 
of  Franc*  received  the  rightof  a  suspensory  veto  at  the 
commencement  of  the  French  Revolution,  from  the  national 
assembly  sitting  at  Versailles  in  1789,  with  regard  to  the 
decrees  of  the  latter,  which  was  only  to  be  valid  for  the 
time  being  against  the  decisions  come  to  and  during  the 
following  national  assembly,  but  during  the  period  of  the 
third  session  it  was  to  lose  its  power  if  the  assembly  per- 
sisted in  its  resolution.  By  this  means  it  was  endeavoured 
to  diminish  the  odium  of  the  measure  ;»but,  as  is  well 
known,  the  monarchy  was  soon  afterwards  entirely  abo- 
lished. Similarly  the  Spanish  constitution  of  1812  pre- 
scribed that  the  king  might  twice  refuse  his  sanction  to 
bills  laid  twice  before  him  by  two  sessions  of  the  cortes, 
but  if  the  third  session  repeated  the  same  he  could  no 
longer  exercise  the  power  of  veto.  The  same  is  the  case 
in  the  Norwegian  constitution  of  1814. 

In  the  present  French  republic  the  president  has  no 
veto,  except  against  decisions  of  the  general  councillors 
{coiueUs  general}  du  departemerUi),  just  as  the  prefect  pos- 
sesses the  same  power  against  decisions  of  the  communal 
councillors.  The  king  or  queen  of  England  has  the  right 
to  withhold  sanction  from  a  bill  passed  by  both  houses  of 
l)arliament.  This  royal  prerogative  has  not  been  exercised 
since  1692  and  may  now  be  considered  obsolete.  The 
governor  of  an  English  colony  has  the  power  of  veto 
against  a  bill  passed  by  the  legislative  body  of  a  colony, 
t.^.,  Canada.  In  this  case  the  bill  is  fii.aUy  lost,  just  as 
a  bill  would  be  which  had  been  rejected  by  the  colonial 
council,  or  as  a  bill  passed  by  the  English  houses  of  parlia- 
ment would  be  if  the  crown  were  to  exert  the  preroga- 
tive of  refusing  the  royal  assent.  The  governor  may, 
however,  without  refusing  his  assent,  reserve  the  bill  for 
the  consideration  of  the  crown.  In  that  case  the  bill  does 
not  come  into  force  until  it  has  either  actually  or  con- 
structively received  the  royal  assent,  which  is  in  effect  the 
assent  of  the  English  ministry,  and  therefore  indirectly 
of  the  imperial  parliament.  Thus  the  colonial  liberty  of 
legislation  is  made  legally  reconcilable  with  imperial  sove- 
reignty, and  conflicts  between  colonial  and  imperial  laws 
•re  prevented.' 

The  constitution  of  the  United  States  of  North  America 
contains  in  art.  i.,  sect.  7,  §  2,  the  following  order : — 

"  Ever)'  biUVhich  shall  have  passed  the  House  of  Representatives 
find  the  Senate  shall,  before  it  becomes  a  law,  be  presented  to  the 
[cezideDt  of  the  United  States  ;  if  ho  approve,  he  shall  sign  it ;  if 
not,  hd  shall  return  it  with  his  objections  to  that  house  in  which 
it  shall  have  ori;^aated,  who  sliall  enter  the  objections  at  large  on 
their  journal  and  proceed  to  reconsider  it.  If,  after  such  recon- 
sideration, two-thirds  of  that  house  shall  agree  to  pa.s3  the  bill,  it 
ahall  be  seot,  together  with  the  objections,  to  the  other  house,  by 
which  it  shall  liJcewise  be  reconsidered,  and,  if  approved  by  two- 
thirds  of  that  bouse,  it  shall  become  a  law.  Every  order,  resolution, 
or  vote  to  which  the  concurrence  of  the  Senate  and  House  of  Repre- 
•entatircs  may  be  Dece«sary  (except  on  a  question  of  adjournment) 

*  A,  V.  Dicey,  Laclures  Introductory  to  tht  Study  of  the  Law  of  iho 
ConttUutim,  p.  102  tj.,  2d  ed.,  London,  I8S6. 


■hall  ba  preaontud  to  tho  president  of  the  Unitou  Slates,  and, 
Wfore  the  same  shall  take  ctVuct,  shall  bo  approved  b^  him,  or, 
l*cing  disapproved  by  him,  shall  l>o  leiiassod  l)y  two-thirds  of  tho 
Senate  and  House  of  Represt<utatives,  according  to  tho  rules  and 
limitations  prescribed  iu  the  ca^e  of  a  bill." 

In  most  Stat<.'s  of  the  Union  tho  governors,  in  the  same 
manner  or  to  a  modified  extent,  possess  the  right  of  pro- 
testing against  the  laws  and  decisions  of  the  leginliiture. 
Here  therefore  wo  have  again  a  suspensory  veto  winch  is 
frequently  exercised.  According  to  tho  official  rojiort  for 
1886,  the  president  of  the  United  States  exercised  his  right 
ot  veto  in  that  year  115  times  against  bills,  resolutions, 
and  orders  of  tho  most  different  kinds.  Between  1810  and 
1850  tho  Whigs  agitated  for  the  total  abolition  of  tho 
power  of  veto.  Of  late  on  agitation  has  begun  in  the 
opposite  direction." 

According  to  tho  constitution  of  the  German  empire  of 
1871,  the  imjierial  legislation  is  executed  by  tho  federal 
council  and  imperial  diet ;  the  emperor  is  not  mentioned. 
In  the  federal  council  tho  simple  majority  of  votes  decides. 
But  in  the  case  of  bills  concerning  the  army,  tho  navy, 
and  certain  specially  noted  taxe.%  as  well  as  in  tho  case  of 
decisions  concerning  the  alteration  of  orders  for  the  admini- 
stration, and  arrangements  for  the  execution  of  tho  laws 
of  customs  and  taxes,  the  proposal  of  the  federal  council 
is  only  accepted  if  tho  Prussian  votes  are  on  tho  side  of 
the  majority  in  favour  of  the  same  (art.  7,  sect.  3). 
Prussia  presides  in  the  federal  council.  The  state  of  things 
is  therefore  in  fact  as  follows  :  it  is  not  the  German  em- 
peror, but  tho  same  monarch  as  king  of  Prussia,  who  has 
the  right  of  veto  against  bills  and  decisions  of  the  federal 
council,  and  therefore  can  prevent  the  passing  of  an  im- 
perial law.  The  superior  power  of  the  presidential  vote 
obtains,  it  is  true,  its  due  influence  only  iu  one  legislative 
body,  but  in  reality  it  has  the  same  effect  as  the  veto  of 
the  head  of  the  empire. 

The  Swiss  federal  constitution  grants  the  president  of 
the  Confederation  no  superior  position  at  all ;  neither  he 
nor  the  federal  council  possesses  the  power  of  veto  against 
la^v8  or  decisions  of  the  federal  assembly.  But  in  some 
cantons,  viz.,  St  Gall  (1831),  Basel  (1832),  and  Lucerne 
(1841),  the  veto  was  introduced  as  a  right  of  the  people. 
The  citizens  had  the  power  to  submit  to  a  plebiscite  laws 
which  had  been  debated  and  accepted  by  the  cantonal 
council  (the  legislative  authority),  and  to  reject  the  same. 
If  this  plebiscite  was  not  demanded  within  a  certain  short 
specified  time,  tho  law  came  into  force.  But,  if  the  voting 
took  place,  and  if  tho  number  of  persons  voting  against 
the  law  exceeded  by  one  vote  half  the  number  of  persons 
entitled  to  vote  in  the  canton,  the  law  was  rejected.  The 
absent  voters  were  considered  as  having  voted  in  favour  of 
the  law.  An  attempt  to  introduce  the  veto  in  Zurich  iu 
1847  failed.  Thurgau  and  SchafiTiausen  accepted  it  later. 
Meanwhile  another  arrangement  has  quite  driven  it  out 
of  the  field.  For  of  late  years  the  so-called  "referendum," 
— properly  speaking,  direct  legislation  by  the  people, — 
has  been  introduced  into  most  of  the  Swiss  cantons. 
Formerly  in  all  cantons — with  the  exception  of  the  small 
mountainous  districts  of  Uri,  Schwyz,  Unterwalden,  Zug, 
Glarus,  and  Appenzell — it  was  not  a  pure  democracy,  but  a 
representative  constitution  that  prevailed  :  the  great  coun- 
cillors or  cantonal  councillors  periodically  chosen  by  the 
people  were  the  possessors  of  the  sovereign  power,  and 
after  deliberating  twice  passed  the  bills  definitively.  Now 
they  have  only  to  discuss  the  bills,  which  are  j^rinted  and 
Bent  to  all  voters  with  an  explanatory  message ;  then  the 
people  on  a  certain  day  vote  for  the  acceptance  or  rejection 
of  the  law  by  writing  "yes"  or  "no"  on  a  printed  voting- 


^  Ruttimann,  Dtu  KordamerilMnische  Jiundes-Staatsrccht  rcrghdion 
mit  den  politUrJtm  Einrichtunr/en  der  Schtoeiz,  1  244  and  245,  Zurich* 
1867  ;  D.  Wtbiter,  IfV/j,  IL  S37  and  iii.  416,  Boston,  1858. 
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paper,  which  is  placed  iu  an  urn  under  official  control. 
In  some  cantons  important  financial  resolutions  involving 
large  state  expenses  are  also  submitted  to  the  decision  of 
the  people.  In  the  revised  federal  constitution  of  1874, 
under  certain  suppositions  which  have  no  further  interest 
for  us  at  present,  a  facultative  referendum  {i.e.,  the  possi- 
bility of  demanding  a  plebiscite  under  exceptional  circum- 
stances) has  been  introduced  for  federal  laws.  Since  that 
period  it  has  often  been  employed  and  has  operated  like  a 
veto.  It  is  evident  that  by  the  compulsory  referendum  in 
the  cantons  the  mere  veto  is  rendered  superfluous.* 

In  examining  the  question  as  to  what  position  the  veto 
occupies  in  jurisprudence,  we  must  separate  quite  different 
•onceptions  which  are  comprised  under  the  same  name. 

1.  The  veto  Inay  be  a  mere  riyhi  of  intervention  on  the 
part  of  a  magistrate  against  the  order  of  another  official, 
or  against  that  of  an  authority  of  equal  or  inferior  rank. 
This  was  the  case  in  ancient  Rome.  To  this  class  belong 
also  those  cases  in  which,  in  the  present  French  republic, 
the  president  makes  his  "  no  "  valid  against  decisions  of 
the  general  councillors,  and  the  prefect  does  the  same 
against  decisions  of  the  communal  councillors.  The  use 
of  the  expression  here  is  quite  justifiable,  and  this  veto 
is  not  confined  to  bills,  but  refers  particularly  to  adminis- 
trative meastires.  It  affords  a  guarantee  against  the  abuse 
of  an  official  position. 

2.  The  veto  may  be  a  safety-vaive  against  precipitate 
decisions,  and  so  a  preventive  measure.  This  task  is  ful- 
filled by  the  suspensory  veto  of  the  president  of  the  North 
American  Union.  Similarly,  to  this  class  belong  the  above- 
mettioned  prescriptions  of  the  Spanish  and  Norwegian 
constitutions,  and  also  the  veto  of  the  governor  of  an 
English  colony  against  decisions  of  the  legislature ;  for 
this  protest  is  only  intended  to  prevent  a  certain  want  of 
harmony  between  the  general  and  the  colonial  legislation, 
by  calling  forth  a  renewed  investigation.  This  veto  is 
neither  an  interference  with  the  competence  of  an  authority, 
nor  a  division  of  the  legislative  power  among  different 
factors,  but  simply  a  guarantee  against  precipitancy  in  the 
case  of  a  purely  legislative  measure.  The  wisdom  of 
establishing  this  veto  power  by  the  constitution  is  thus 
manifest. 

3.  It  ia  wrong  to  apply  the  term  veto  to  what  is  merely 
the  ntgatiit  side  of  the  tanetioning  of  the  laws,  in  other 
words,  an  act  of  sovereignty.  It  would  not  be  in  accord- 
ance with  the  nature  of  a  constitutional  monarchy  to  de- 
clare the  monarch's  consent  to  a  law  unnecessary,  or  make 
it  a  compulsory  duty ;  the  legislative  power  is  divided 
between  him  and  the  chambers.  The  sovereign  must 
therefore  be  perfectly  at  liberty  to  say  "  yes  "  or  "  no  "  in 
each  single  ca.'^o  according  to  his  opinion.  If  he  says  the 
latter,  we  speak  of  it  as  his  veto,  but  this — if  ho  possesses 
an  absolute  and  not  merely  a  suspensory  veto — is  not  an 
intervention  and  not  a  preventive  measure,  but  the  nega- 
tive side  of  the  exercise  of  the  legislative  power,  and  there- 
fore an  act  of  sovereignty.  That  this  right  belongs  fully 
and  entirely  to  the  holder  of  sovereign  power — however 
he  may  Vjo  called — is  self-evident.  One  chamber  can  also 
by  protest  prevent  a  bill  of  the  other  from  coming  into 
force.  The  "  placet  of  the  temporal  power  for  church 
affairs — when  it  occuni — also  involves  in  this  manner  in 
itself  the  veto  or  non  placet."  Where  in  pure  democracies 
the  people  in  their  a.'wembly  have  the  right  of  veto  or 
referendum,  tho  oxcrciso  of  it  is  also  a  result  of  the 
■OTcrcign  rights  of  Ic^nUturo. 

The  peculiar  power  of  veto  poiaeised  by  tho  (Prussian) 

'  A.  T.  Orttll,  Dot  ftOAttrtM  Jtr  lehwtimrlte^nt  Kutgtnouttuchafl, 
pp.  101  ud  105,  uid  Marqiunlini,  ITamllmeA  <U§  tffntlidttn  RkJiU 
lirr  OtjttKtart  \%  UtmofTBfliim,  toL  It.,  Prdbojg  (ia  Brat^u), 
1-5S. 


[(resident  of  the  federal  council  of  Germany  lies  on  the 
boundary  between  (2)  and  (3).  (a.  v.  o.) 

VLUIEGGIO,  a  coast  town  of  Italy,  in  the  province  of 
Lucca,  13  miles  by  rail  north-north-west  from  Pisa,  had  in 
ISSl  a  population  of  10,190  (commune  12,735).  The 
principal  industry  is  fishing,  and  the  place  is  also  a  favourite 
sea-bathing  resort. 

VIATICUM.  This  word,  which  in  classical  Latinity 
means  "  provision  for  a  journey  "  (Gr.  Ta  «</>dSui),  is  often 
used  by  early  Christian  writers  to  denote  the  sacrament  of 
the  Eucharist,  and  sometimes  even  is  applied  to  baptism. 
Ultimately  it  came  to  be  employed  in  a  restricted  sense  to 
denote  the  last  communion  given  to  the  dying.  The  13th 
canon  of  the  council  of  Nice  is  to  the  effect  that  "  none, 
even  of  the  lapsed,  shall  be  deprived  of  the  last  and  most 
necessary  viaticum  (t<f>o&iov),"  and  that  the  bishop,  on  ex- 
amination, is  to  give  the  oblation  to  all  who  desire  to 
partake  of  the  Eucharist  on  the  point  of  death.  The  same 
principle  still  rules  the  canon  law,  it  being  of  course  under- 
stood that  penitential  discipline,  which  in  ordinary  cir- 
cumstances would  have  been  due  for  their  offence,  is  to  be 
undergone  by  lapsed  persons  who  have  thus  received  the 
viaticum,  in  the  event  of  recovery.  In  extreme  cases  it  is 
lawful  to  administer  the  viaticum  to  persons  not  fasting. 
The  ritual  to  be  observed  in  its  administration  does  not 
differ  from  that  laid  down  in  the  office  for  the  communion 
of  the  sick,  except  in  the  words  of  the  formula,  which  is 
"  accipe,  carissime  frater  (carissima  sorer),  viaticum  corporis 
nostri  Jesu  Christi,  quod  te  custodiat  ab  hoste  maligno, 
protegat  te,  et  perducat  te  ad  vitam  aeternam.     Amen." 

VIATKA.     See  Vyatka. 

VLVU,  or  ViAtTD,  Th£ophtle  de  (1590-1626),  more  com- 
monly called  both  in  his  own  time  and  since  simply  Tnio- 
1>HILE,  a  poet  of  unfortunate  life  and  of  great  but  misused 
powers,  was  bom  at  Clairac  near  Agen  in  1590.  He  went 
to  the  capital  in  his  twentieth  year  and  ingratiated  himself 
with  at  least  one  patron,  the  ill-fated  duke  of  Montmorency, 
who  was  always  constant  to  him.  He  also  became  ac- 
quainted with  most  of  the  literarj-  men  of  the  time,  and  in 
1617  composed  and  produced  with  success  the  tragedy  of 
Pyrame  et  Thisbe.  This  piece,  written  in  tho  extravagant 
Spanish-Italian  manner  which  was  fashionable  in  the  in- 
terval between  the  Pliiade  model  and  the  innovations  of 
Corneille,  was  later  tho  subject  of  much  ridicule,  especially 
directed  to  the  passage  in  which  a  sword,  reddened  with  tho 
blood  of  its  master,  is  said  to  "  blush  for  its  treason,"  no  very 
unpardonable  conceit  in  eyes  less  pedantic  than  Boileau's. 
Th^ophile's  prosperity  was  not  lasting.  Only  two  years 
after  tho  success  of  Pyrame  ho  was  accused  of  blasphcmoua 
and  indecent  writings,  and  was  exiled  to  England.  Re- 
turning in  1621  and  joining  tho  Roman  Church  (he  bad 
been  a  Huguenot),  he  served  in  two  campaigns.  But  he 
wa-H,  rightly  or  wrongly,  associated  with  the  publication  of 
the  Parnasie  Satirique,  a  collection  of  poems  of  tho  same 
character  as  those  which  had  formerly  got  him  into  trouble, 
and  in  1623  was  tried,  condemned  in  his  absence  to  death, 
arrested,  and  imprisoned  in  tho  concicrgerie.  At  length 
the  sentence  of  death  which  hung  over  him  was  reduced 
to  banishmontr  and  tho  influence  of  Montmorency  enabled 
him  to  bide  bimself  in  Paris  till  his  death  on  25th  Sep- 
tember 1626. 

For  his  unguUr  pcrucntion,  which,  even  if  th«  (harR<*  btd  btn 
much  b«tt«r  oitabliihrd  thAn  thpy  are,  would  haro  liwn  •urpriilng 
enough  io  AQ  kf^  of  unutuftlly  lon«o  conduct  and  writinff,  the  machr 
nations  of  tho  .Usnils  srv  noniptimra  hcM  resnoniiil>le.  Dut  if 
Thiopbilo  liAd  hitter  enemies  ho  hiul  wsnn  friends.  Six  ynnmtUt 
his  dMth  Ooorgos  do  Scuderj  e<lit<>d  his  work  with  *  TomltaH 
(cop/  of  obituary  TeraM),  and  a  chsllenpi  in  tho  prefac*  to  any  on«f 
who  might  b<  oflsndfd  bj  tho  editor's  eulogy  of  the  poet.  Thi<| 
was  in  1632  ;  the  year  liefore  had  appeand  a  Iragrdy  entille<l  Piui-' 
pha/,  whero  tlin  awkwardness  of  the  tiiliject  is  not  redeemed  by  any 
mult  of  trwtmoDt ;  but  it  is  by  do  dmuu  oart4inly  or  even  pr.>liv 
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tNT  Th»ophU."i.  »nd  U  not  inclua^J  in  hU  work.,  the  .UnJarJ 
■olltra  ^fition  of  »h.ch  U  th»t  of  AllMume  ...  th.  B.bhothiquo 
Ili#rin«ii.  (JViv  a  ToU,  1««V  Th«M,  »ork»  miiT  .urpnw  tho 
ntAcT  who  onlT  kno\«  Thophile's  mishaps  »ii'l  ill-f»niir ;  lor, 
thoMh  T.ri^  »nou;;h.  thev  .o.u.>:n  in  the  «rl.unly  .uthei.t.c  mrt 
•r  Ihrin  nolhins  J.scrrJ.tllle.  IWsidos  /V™ '«  "  "*"*<'.  "'»  ""'\ 
in  ixuat  .  f  bu'k  is  i  p^niili.aje,  h»lf  vci^o  h»lf  prose,  after  the  odJ 
j^,  ;  the  IhxJj.     Thero  ire  numeruns  French  aliJ 

I  ,  Ls  Apologu  rebutting  the  ai-cuv.tion»  a^^ainst 

^j^  _  „'uent  of  couiio  pr«e  narrative,  an  J  a  larco  col- 

kction'of  oecauouai  xertes,  odes,  elegies,  stanias,  ic.  These  latter, 
bxidaa  being  very  unequal,  are  diatinguished  by  the  faulu  of  taste 
ud  tho  iueUi:s..ce  of  laoguago  which  marked  tho  firat  quarter  of 
the  century.  I>ut  there  ar«  occasionally  bui^ta  of  real  poetry  ;  and 
on  the  whole  Theophilo  i§  the  auperior  of  all  hia  contemporariee 
betWMn  Regnier  and  Comeille.  In  addition  to  Allcaume's  eili- 
tioa,  t  delightful  article  ia  Gautior'e  Grote^jua  ahould  bo  con- 
toltadrapecting  him. 

VIBOKO,  or  WiBORO  (Finnish,  rUpuri),  capital  of  a 
pronnce  or  liiQ  of  the  same  name  in  Finland,  is  situated 
kt  the  head  of  the  Bay  of  Viborg  in  the  Gulf  of  Finland, 
«t  the  mouth  of  the  Saima  Canal  and  on  tho  railway  \vhich 
connects  St  Petersburg  with  Helsingfors.  The  Saima 
Canal  (37  miles  long),  a  fine  engineering  work,  connects 
with  the  sea  Lake  Saima — tho  principal  lake  of  Finland, 
249  feet  above  sea-level — and  a  series  of  others,  including 
Puruvesi,  Orivesi,  Hoytiiinen,  and  Kallavesi,  all  of  which 
ar«  navigated  by  stcamenj,  as  far  north  as  Idensalmi  in 
63*  30'  N.  lat.  A'iborj  is  thus  thoseaport  of  Karelia  and 
eastern  Savolaks,  with  tho  towns  of  Vilmanstrand  (1289 
inhabiunts  in  1880),  St  Michel  (1432),  Nyslott  (1424), 
Kuopio  (C834),  and  Idensalmi,  with  their  numerous  saw- 
mills and  iron-work.--.  Viborg  stands  most  picturesquely 
on  the  glaciated  and  dome-shaped,  granite  hills  surround- 
ing the  bav,  which  is  protected  at  its  entrance  by  the  naval 
station  of  Bjorko  and  at  its  head  by  several  forts.  The 
castle  of  Viborg,  built  in  1 293  by  Marshal  Torkel  Knutson, 
was  the  first  centre  for  the  spread  of  Christianity  in 
Karelia,  and  for  establishing  the  power  of  Sweden ;  it  is 
now  used  as  a  prison.  Its  lofty  and  elegant  tower  has 
fallen  into  decay.  The  court-house  (1839),  the  town-house, 
the  gymnasium  (1041  ;  with  an  excellent  library),  and  tho 
museum  are  among  the  principal  buildings  of  the  city. 
There  are  also  a  school  of  navigation  and  several  primary 
schools,  both  public  and  private,  a  literary  and  an  agricul- 
tural society,  and  several  benevolent  institutions.  The 
population,  14,668  in  1880  and  15,800  in  1884,  consists 
of  three  elements, — Finnish,  Swedish,  and  Bussian  (.see 
FlJiLAXD).  There  is  a  strong  Russian  garrison.  Several 
industrial  establishments,  including  a  foundry  for  the  con- 
struction of  steam-engines,  an  iron-work,  and  several 
candle-works,  match-factories,  and  saw-mills,  have  risen  of 
late  at  Viborg  and  in  its  neighbourhood;  but  the  place  owe-s 
its  chief  importance  to  i^r*  export  trade,  in  which  timber  is 
the  chief  item.     The  coasting  trade  is  also  considerable. 

The  environs  are  moet  picturesque  and  are  visited  by  many 
touriata  in  the  summer.  The  park  of  Monrepoa  (Old  Viborg),  in  a 
bay  dotted  with  dome-shaped  islands,  is  specially  attractive.  Tho 
Bcenery  of  tho  Saima  Canal  and  of  tho  Finnish  lakes  with  tho  grand 
as  of  rungaharju  ;  the  Imatra  rapids,  by  which  the  Vuoksen  dis- 
charges the  water  of  L^ke  Saima  into  Lake  Ladoga,  with  the  castle 
of  Kexholm  at  its  mouth  ;  Scrdobol  and  Valamo  monastery  on  Lako 
Ladoga — all  visited  from  Viborg — attract  many  tourists  from  St 
Petcr-burg  and  from  other  parts  of  Finknd. 

VIC.A.R,  in  ecclesiastical  law,  is,  in  the  words  of  Black- 
stone,  "  a  curate,  deputy,  or  vicegerent  of  the  appropriator, 
and  therefore  called  vicarius  or  vicar."  When  a  benefice 
had  beconoe  appropriated  before  the  dissolution  of  the 
religious  houses  to  a  spiritual  corporation,  usually  with 
the  authority  of  a  licence  from  the  Chancery,  the  vicar 
was  the  person  appointed  by  the  appropriators  for  the 
cure  of  souls  in  the  parish.  He  was  at  first  generally  a 
member  of  the  corporation.  After  the  dissolution  in  the 
reigu  of  Henry  VIII.  these  appropriated  benefices  became 
— as  indeed  they  had  been  in  the  church  in  general  up  to 
■^4—10 


tho  Latcran  council  of  1 179 — vested  in  lay  impropriatora,  • 
but   tho   legal   position   of   tho  vicar  remained   the   same. 
Ho  was  not  a  parson  in  tho  proper  scnso  of   tho  word  (in 
fact  i^arson  and  vic.ir  arc  often  distingui-shed  in  old  statutes), 
and  his  stipend  was  at  the  disciotion  of  tho  improi)riator. 
Where  ho  had  tho  enjoyment  of  tithes,  they  were  in  most 
coses,  apart  from  prescription,  tho  small  as  distinguished 
from  thi  great  tithes,  that  is  such   as  tho  impropriator 
found   it  most   difficult  to  collect.      There  was,  however, 
no  consistent  rule  in  tho  matter:  what  were  rei-torial  tithes 
in  some  jiarishcs  might  bo  vicarial  in  others.    Tho  position 
of  tho  vicar,  at  firet  so  insecure  and  uncertain,  was  gradu- 
ally ameliorated  by  legislation.      15  Ric.  II,  c.  6  provided 
for  the  sufficient  endowment  of  tho  -.icarago.      4  Hen.  IV. 
c.  12  repeated  this  provision,  and  in  addition  enacted  that 
tho  vicar  should  be  a  secular  priest,  not  removable  at  tho 
caprice   of   tho   appropriators,   and   canonically   instituted 
and    inducted.       Among    numerous    other    Acts    may   be 
noticed    29    Car.   II.   c.   8,   making    perpetual    temporary 
augmentations  of  ^icaragcs,  and  3  Geo.  iV.  c.  72,  enabling 
them  to  bo  in  certain  cases  converted  into  rectories.      In 
Scotland  vicarage  teinds  were  tho  subject  of  many  Acts  of 
the    Scottish    parliament.       Until    they    became    z    fixed 
burden  on  the  land  they  were   payable  out  of  minor  and 
accidental  products,  were  established  by  usage,  and   lost 
by  negative  prescription.     27  and  28  Vic.  c.  33  provided 
for  the  commutation  of  those  vicarage  teinds  of  fish  which 
had  not  up  to  then  been  commuted. 

Perpetual  Curate. — Where  a  benefice  was  appropriated  ad  inauam 
monachorum  or  was  from  any  other  cause  without  the  services  of 
a  regular  vicar,  it  did  not  fall  within  the  statutes  relating  to  v'lcars, 
and  was  served  by  a  temporary  curate,  generally  a  regular  ecclesi- 
astic belonging  to  the  appropriating  corporation.  After  tho  dis- 
solution the  curate  in  charge  became  perpetual,  inasmuch  as  b© 
could  not  bo  i-cmoved  ejcept  by  the  bishop.  By  2  and  3  Vict  c. 
49  every  church  or  chajiel  augmented  by  tho  governors  of  Queen 
Anne's  Bounty  and  having  a  district  is  a  perpetual  curacy  ;  so, 
an  a  rule,  are  new  churches  built  under  tho  Church  Building  Acts. 
By  31  and  32  Vict.  c.  117  the  incumbent  of  every  parish  ur  new 
parish  for  ecclesiastical  purposes,  not  being  a  rector,  is  to  bo  styled 
the  vicar,  and  his  benefice  is  to  bo  designated  a  vicarage.  This 
Act  only  confers  a  more  honourable  name  upon  the  perpetual 
curate  ;  it  does  not  in  any  way  alter  his  legal  position. 

Vicar-general  is  tho  deputy  of  the  archDishop  of  (Canterbury  or 
York.  In  hia  court  tho  bi.shops  of  the  province 'iire  confirmed. 
How  far  he  has  any  contentious  jurisdiction  appea»  uncertaiiu 
In  tho  confirmation  of  Dr  Hampden  as  bishop  of  Hereford  in  1843 
the  vicar-general  of  Canterbury  refused  to  hear  objections  to  the 
confirmation  by  tho  dean  and  chapter  of  Hereford,  and  the  Court 
of  Queen's  Bench  was  equally  divided  as  to  whether  such  refusal 
was  good  in  law.  Vicar-choral  is  a  clerk  in  orders  who  assists  at 
cathedral  sorviccs.  See  further  Advowson,  Benefice,  Parish, 
Paiison,  QiT.KN  Anne's  Bounty,  Tithes, 

VICENTE,  Gil  (c  1470-^;.  1536),  Portuguese  dramatist, 
with  an  honourable  position  also  in  the  history  of  Spanish 
literature,  was  born,  most  probably  in  Lisbon,  about  tho 
year  1470.  He  was  of  good  family,  and,  after  studying  law 
at  the  then  university  of  Lisbon,  became  attached  to  the 
royal  court,  in  what  capacity  Is  unknown.  In  June  1502 
he  produced  and  took  tho  leading  part  in  the  performance 
of  his  first  piece,  a  kind  of  dramatic  pastoral,  after  tho 
manner  of  Juan  do  la  Encina,  on  occasion  of  the  birth  of 
an  heir  to  tho  throne  (John  III.).  So  successful  was  this 
appearance  that  he  soon  became  the  recognized  provitler  of 
such  entertainments  at  court,  during  the  reign  both  of 
Emmanuel  and  of  John.  Of  his  domestic  history  nothing  is 
known,  except  that  ho  married  a  lady  named  Branca 
Bezerra,  by  whom  he  had  a  son  and  a  daughter.  His  out- 
ward circumstance.-.,  especially  in  his  later  years,  if  some 
apparently  personal  allusions  in  his  works  are  to  be  literally 
interpreted,  do  not  seem  to  have  been  prosperous.  Almost 
the  only  personal  incident  that  has  come  down  to  us  is  his 
successful  remonstrance  with  tho  clergy  of  Santarem  in 

'  Appropriation  is  the  term  for  the  possession  of  a  benefice  by  a 
spiritual  corporation,  ivtpropriation  for  its  pos-session  by  a  layman. 
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1531,  for  having  taken  the  earthquAses  of  that  year  as  a 
tert  from  which  to  rouse  orthodox  fanaticism  against  the 
Jews  or  ''Xeo-Christians";  the  circumstances  are  related 
bj-  Vicente  in  a  letter  to  the  king.  The  time  and  place  of 
liis  death  are  alike  uncertain ;  most  probably  it  occurred 
at  Erora  not  much  later  than  1536 

Vicente  pablished  Tariou3  of  hu  pieces  during  his  lifetime,  bat 
tKe  first  collected  ediiion  of  his  ^'orks,  edited  by  his  son  Lois,  did 
sot  appear  till  ISCC.  It  is  in  black  letter  folio,  and  only  one  copy, 
that  in  the  Gbttingcn  uaiversity  library,  is  now  known  to  exist, 
A  second  edition,  "  emended  by  the  Holy  Office,"  appeared  in  15S5, 
■of  wLich  also  only  a  single  copy  is  now  extant  (in  Lisbon).  The 
disfavour  with  which  th^  were  Tiewcd  by  the  Inquisition  caused 
'thira  to  fall  into  unmerited  neglect,  and  they  do  not  appear  to 
lia\e  been  again  reprinted  til!  1834,  when  they  were  carefully  edited 
"by  Feio  and  Monteiro  (Hamburg,  3  Tola.).  Ihey  number  forty-two 
in  a!l,  of  which  seventeen  are  written  wholly  in  Portuguese  and  ten 
whoUy  in  Spanish,  while  in  the  remainder  both  languages  are  em- 
ployed. The  principles  determining  his  choice  of  language  are  not 
easy  to  discover,  and  indeed  he  seems  to  have  used  either  indiffer- 
ently, perhaps  in  this  accommodating  himself  to  the  aptitudes  of 
particular  actors.  It  may  be  observed,  however,  that,  while  in  the 
14th  lentury  it  had  been  fashionable  for  all  court  poets  in  the 
western  half  of  the  peninsula  to  use  Galician  or  Old  Portuguese,  the 
practice  had  changed  in  the  days  of  John  II.  of  Castile,  when 
Castilian  became  the  favourite  speech.  In  writing  chiefly  in  Portu- 
guese Vicente  thus  reverted  to  the  older  practice  ;  but,  on  the  other 
hand,  it  is  not  surprising  that  he  should  have  freely  used  Spanish 
at  a  court  which  stood  in  such  intimate  personal  relations  with 
that  of  Castile  (of  Enunanuel's  three  wives  two  were  Castilian  prin- 
cesses and  the  third  was  a  sister  of  Charles  V.),  and  where  he  had 
taken  Encina  as  his  avowed  model.  According  to  their  form  the 
■works  of  Vicente  are  conveniently  divided  into — (1)  cbraj  de 
dtvorflo  or  autca,  (2)  comedies  and  tragi-comcdies,  and  (3)  farces. 
The  6rst  class  includes  twelve  autos  or  sacred  pieces,  intended  for 
performance  at  Christmas,  Epiphany,  and  other  religious  festivals. 
The  plots  are  quaint  and  conceived  entirely  in  the  medisval  spirit ; 
in  their  working  out  many  touches  of  poetical  feeling  and  also  of 
sarcastic  humour  are  introduced.  There  is  a  vein  of  pleasing 
r-omance  in  such  compositions  as  his  Dom  Zhuirdos  and  Ainadis  dc 
Gaula,  while  the  genuine  mirthfulneas  of  his  farces  (/n«  Pmira 
and  others),  as  well  as  their  originality,  well  entitle  bhn  to  be 
spoken  of  by  bis  compatriots  as  their  ' '  father  of  comedy  "  and  the 
national  Plantus. 

Some  tjrplcal  exsmples  of  Vtcentc'i  wnrks  nuij  be  read  In  BAhl  von  FftbeKi 
Ttatro  Eipafiol  anurior  d  Lopt  dt  )>^  (Hamburf!.  Ifi32)  and  in  Ocbca't  '/moto 
dil  Ttatro  EtpaiM  (Parti,  153SX  An  InttirstlDg  e**»T,  with  ftnslrirs  of  many 
of  th*  plsri.  occurs  la  ToL  Ixxlx.  of  the  Qvarttrlji  ArrUv  (1M6-47):  tee  aUo 
rardlunl  Wolfs  arUcla  "OU.VlccDte  "  In  Ench  and  Qruber'i  TacyU.  (sec.  L 
TTOI.  IxTiUX 

\7CENZA,  a  town  of  Italy,  capital  of  the  province  of 
Ticenza,  lie*  at  the  northern  base  of  the  Monti  Berici,  on 
both  sides  of  the  Bacchiglione,  immediately  below  its  con- 
fluence with  the  Retrone,  and  42  miles  by  rail  to  the  west 
cf  Venice.  It  is  surrounded  by  somewhat  dilapidated 
■walls,  about  3  miles  in  circumference,  and  entered  by  sii 
gates.  Though  many  of  the  streets  are  narrow  and  irregu- 
lar, the  town  has  a  number  of  fine  public  buildings,  many 
of  them  the  work  of  Palladio  (q.v.).  Among  these  are 
the  town -hall,  other»'ise  known  as  the  Basilica,  one  of 
the  finest  works  of  the  Renaissance  period,  of  which 
Palladio  himself  said  that  it  might  stand  comparison  with 
the  similar  work  of  antiquity.  The  prefecture  and  the 
Barbarano  and  Chieregati  Palaces  are  also  his  work  ;  in 
the  last-named  the  civic  museum  is  housed.  The  Olj'mpic 
theatre  is  also  noteworthy.  The  cathedral,  which  is  Gothic, 
dating  mainly  from  the  13th  century,  consists  of  a  nave 
■with  cigl'.t  chapels  on  each  tide ;  it  contains  examples  of 
the  Montignos  and  of  Lorenzo  da  Vcnezia.  Several  of 
the  other  churches  contain  noteworthy  paintings ;  thus 
the  Romano-Oothic  church  of  Kan  Ix.rcnzo  has  Montagnos, 
fl.  Corona  Montacnos  and  a  O.  Bellini,  and  8.  Stopbano 
one  of  the  most  important  works  of  Palma  Vecchio.  The 
principal  square  contains  two  columns,  dating  from  the 
Vencti.^^n  period,  and  a  tall  Gothic  campanile.  Of  the 
Pallndian  villas  in  tlio  neighbourhood  La  Rotonda  or  Villa 
Palladiana,  1}  miles  to  tlio  south-cast,  deserves  special 
mention.  Viconzn  is  the  tco  of  a  bishop,  and  contains  two 
gymoMia,  a  seminary,  aa   academy,  a  public   library,  a 


botanic  garden,  and  various  hospitab.  Some  remains  of 
antiquity,  including  ruins  of  a  theatre  and  an  aqueduct, 
have  been  preserved.  The  most  important  manufacture 
is  that  of  silk,  which  employs  a  large  proportion  of  the 
inhabitants.  Great  numbers  of  mulberry  trees  are  grown 
in  the  neighbourhood.  Woollen  and  linen  cloth,  leather, 
earthenware,  paper,  and  articles  in  gold  and  silver  are  also 
made  in  Vicenza,  and  a  considerable  trade  in  these  articles, 
as  well  as  in  corn  and  wine,  is  carried  on.  The  popula- 
tion of  the  town  in  18S1  was  24,331,  or,  including  the 
suburbs,  27,694. 

Vicenza  is  the  Victntia  or  Viceiia  of  the  Romans,  noticed  by 
Strabo  as  one  of  the  minor  towns  of  Venetia,  It  continued  to  he 
a  municipal  town  of  some  importance  till  the  fall  of  the  ^Vestem 
empire,  and  suffered  severely  in  the  invasion  of  Attila,  by  whom  it 
was  laid  waste.  It  was  for  some  time  during  the  iliddle  Ages  an 
independent  republic,  but  was  subdued  by  the  Venetians  in  1405. 
Towards  the  end  of  the  15th  century  it  became  the  scat  of  a  school 
of  painting,  of  which  the  princiiiol  representatives  were,  besides 
Bartolomco  Monta^pa,  its  founder,  Giovanni  Speranza  and  Bene- 
detto Montagus.     Palladio  (151S-S0)  was  a  native  of  Vicenza. 

VICH,  a  town  of  Spain,  in  the  province  of  Barcelona, 
38  miles  by  rail  to  the  north  of  that  to^vn,  'iea  in  a  small 
side  valley  of  the  Ter,  about  1500  feet  above  sea-level.  It 
is  irregularly  built  on  a  hill  slope,  and  has  narrow  ill-paved 
streets ;  there  are  some  quaint  old  houses  in  the  Plaza 
Mayor.  Thop  cathedral,  begun  about  1040,  belongs  chiefly 
to  the  first  half  of  the  14th  centur}-,  but  with  some  mis- 
chievous alterations  of  the  18th.  The  interior,  with  three 
naves  and  a  transept,  is  elegant,  and  the  Gothic  cloisters 
(1340)  are  particularly  fine.  The  industries  include  tanning 
and  the  weaving  of  linen  and  woollen  fabrics  ;  and  sausages 
are  a  speciality  of  the  place.  There  are  mines  of  copper 
and  coal  in  the  neighbourhood.  The  population  within 
the  municipal  boundaries  in  1877  was  12,478. 

Vich,  the  Auxi  of  tlie  ancient  geographers,  was  the  chief  town  of 
mo  Ausetani  ;  in  the  Middle  Ages  it  was  called  Ausona  and  Vicus 
Ausonensis,  hence  Vic  de  Osona,  and  simply  Vich. 

VICHY,  a  town  of  France,  in  the  department  of  AUier, 
is  situated  on  the  right  bank  of  the  Allier,  227  miles  by 


Plan  of  Vlchjr. 

rail  south-south-eaxt  from  Paris  and  6  south  of  Rt  Get- 
maini-do-Foit^  where   (ho  railway  Unci  to   Lyons  an 
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ytan«a  Mpsrata.  Tha  population  ia  1881  ires  8332,  and 
in  15^6  10,073. 

Vichy  owe*  its  imporianco  to  its  mineral  waters,  which 
wer«  celebrated  in  the  time  of  tho  Bomans.  Within  the 
town  or  in  ita  immediate  vicinity  there  are  21  springs, 
12  of  which  are  elate  property  (4  of  these  obtained 
by  boring).  The  waters  of  those  which  are  outside  the 
town  are  brought  in  by  means  of  aqueducts.  Tho  most 
celebrated  and  frequented  arc  tho  Grande  Grille,  L'Hopitnl, 
the  Celestitxs,  and  Lardy.  The  most  copious  of  all,  tho 
Puits  Carri,  is  reserved  for  the  baths.  All  these,  whether 
cold  or  hot  (maximum  temperature,  113'  Fahr.),  are  largely 
charged  with  bicarbonate  of  soda  (seo  Mineral  Waters, 
to).  ivL  p.  435) ;  some  also  are  chalybeate  and  tonic.  The 
iraters,  which  are  limpid,  have  an  alkaline  taste  and  emit 

•  slight  odour  of  sulphuretted  hydrogen.  They  are  re- 
commended in  cases  of  stomachic  and  liver  complaint,  also 
for  diabetes,  gravel,  and  gout.  The  thermal  establishment, 
begun  in  1787,  is  capable  of  supplying  3500  baths  a  day. 
The  company  by  which  the  state  baths  are  farmed  also 
manufactures  pastilles,  barley-sugar,  and  digestive  choco- 
late, as  well  as  salts  for  artificial  baths.  A  considerable 
trade  is  carried  on  in  the  natural  waters.  In  addition  to 
the  principal  establishment,  Vichy  has  a  hospital  bath,  the 
hydropathic  establishments  of  Lardy  and  Larbaud,  and  a 
large  military  hospital,  founded  in  1843.  Cusset  (5356 
inhabitarjis  in  1886),  chief-lieu  of  the  canton,  about  1  mile 
distant,  has  similar  mineral  waters  and  a  bathing  establish- 
ment. Vichy  possesses  a  casino  and  two  public,  parks. 
The  promenade  commands  a  splendid  view  of  the  mountains 
of  Auvergne.  At  Vichy,  Cusset,  and  in  the  neighbourhood 
there  are  cotton  cloth  manufactures  {loiUs  de  Vichy). 

VICKSBURG,  a  city  of  the  United  States  and  the 
county  seat  of  Warren  county,  Mississippi,  tho  largest  and 
most  important  city  in  the  State,  stands  on  tho  bluffs,  on 
the  east  bank  of  the  Mississippi,  nearly  midway  between 
Memphis  and  New  Orleans.  It  is  jituated  in  the  midst 
of  the  most  fertile  cotton  region  of  the  country,  and  is  one 
of  the  principal  inland  shipping  ports  of  that  staple.  Its 
means  of  communication,  besides  the  river,  embrace  three 
important  railroad  systems.  The  city  has  some  manu- 
facturing industries,  particularly  of  lumber  and  cotton-,s»ed 
oil  and  cake.  The  population  in  1880  was  11.8H,  showing 
a  slight  decrease  since  1870  ;  and  in  1888  it  was  estimated 
at  1 8,000.    Nearly  one-half  of  tho  population  were  coloured. 

Prior  to  the  Civil  "War  Vickabarg  ivaa  an  important  river  port, 
hiving  ia  1860  a  population  of  4591.  Its  growth  had,  however, 
"be^n  slow.  Daring  tno  war  it  became  a  very  strong  strtrfegic  point, 
as  it  controlled  the  navigation  of  the  Mis.sissippi,  and  a  conteet  for 
its  posMssion  was  waged  for  several  months  with  heavy  loss  of  life. 
Finally  Generjl  Grant  captured  it  in  1863,  and  with  it  the  Con- 
fedemte  army  of  General  Pcmberton,  numbering  27,000  men.     For 

•  fenr  years  after  the  war  the  city  gained  rapidly  in  population  ani 
imp-irtance. 

VICO,  GiovAK  Battista  (1668-1744),  Italian  jurist 
•and  philosopher,  was  the  son  of  Antonio  Vico,  a  small 
bookseller,  and  was  born  at  Naples  on  23rd  June  1668. 
At  the  age  of  seven  he  had  a  serious  fall  and  severely 
injured  his  head,  which  produced  in  him  "  the  melancholy 
and  sour  temper  suited  to  men  of  talent."  Afterwards  he 
applied  himself  to  the  study  of  scholastic  philosophy. 
At  an  early  age  he  entered  the  university,  and  made  such 
rapid  progress,  especially  hi  jurisprudence,  that  he  is  said 
to  have  won  a  suit  for  his  father  at  the  age  of  sixteen. 
Nevertheless  he  preferre4  the  study  of  history,  literature, 
juridical  science,  and  philosophy.  Being  appointed  teacher 
of  jurisprudence  to  the  nephews  of  the  bishop  of  Ischia, 
G.  B.  Rocca,  he  accompanied  them  to  the  castle  of  Vatolla, 
near  Cilento,  in  the  province  of  Salerno.  There  he  passed 
nine  studious  years,  chiefly  devoted  to  classical  reading, 
Plato  and  Tacitus  being  his  favourite  authors,  because 


"the  former  described  tho  ideal  man  and  the  latter  man 
as  ho  really  is."  On  his  return  to  Naples  he  found  Car- 
tcsianism  in  the  ascendant,  and  this  he  dialikod.  Belong, 
ing  to  no  jjarticulnr  school  or  literary  sect,  ho  languished 
in  neglect  and  obscurity,  until  in  1697  ho  gained  the  pro- 
fossoriihip  of  rhetoric  at  tho  university,  with  a  scanty 
stipend  of  100  ducats.  On  this  he  suj'ported  not  only 
himself  but  his  rapidly  increasing  family ;  for  he  had 
married  a  poor  and  illiterate  girl,  who  was  only  able  to 
put  her  mark  to  tho  nuptial  contract.  Meanwhile  his 
own  studies  were  pursued  with  untiring  zeal,  and  ho  began 
to  write  and  publish  his  works.  Two  modern  authors 
exercised  a  weighty  influence  on  his  mind — Francis  Bacon 
and  Grotius.  He  was  no  follower  of  their  ideas,  indeed 
often  opposed  to  them  ;  but  he  derived  from  Bacon  an 
increasing  stimulus  towards  tho  investigation  of  certain 
great  problems  of  history  and  philosophy,  while  Grotius 
proved  valuable  in  his  study  of  philosophic  jurisprudence. 
In  1708  he  puVilished  his  De  ralione  stvdionim,  in  1710 
De  anliquissiriia  Italorum  sapieniia,  in  1720  De  nniversi 
juris  mio  prinripio  et  fine  uno,  and  in  1721  De  constantia 
jurisprudenlis.  On  tho  strength  of  these  works  he  offered 
himself  as  a  candidate  for  tho  university  chair  of  juris- 
prudence then  vacant,  with  a  yearly  stipend  of  600  ducats. 
But  he  was  rejected  by  the  examiners,  although  all  his 
competitors  have  remained  unknown  to  fame.  Without 
any  sense  of  discouragement,  he  returned  to  his  favourite 
studies,  and  in  1725  published  the  first  edition  of  the 
work  that  fdrms  the  basis  of  his  renown,  Principii  d'una 
Sciema  Nuova.  In  1730  ho  produced  a  second  edition  of 
the  Scien:a  Nuova,  so  much  altered  in  style  and  with  so 
many  substantial  additions  that  it  was  practically  a  new 
work.  In  1735  f',harle3  III.  of  Naples  marked  his  recog- 
nition of  Vice's  merits  by  appointing  him  historiographer- 
royal,  ivith  a  yearly  stipend  of  100  ducats.  But  the 
philosopher  derived  little  enjoyment  from  his  new  post. 
Attacked  by  a  cruel  malady,  mind  and  memory  failed. 
But  during  frequent  iiitcrvuls  of  lucidity  he  resumed  his 
pen  and  made  new  corrections  in  his  great  work,  ot  which 
a  third  edition  appeared  in  1744,  prefaced  by  a  letter  of 
dedication  to  Cardinal  Trojano  Acquaviva.  Vico  expired 
on  20th  January  of  the  same  year.  Fate  seemed  bent  on 
persecuting  hixn  to  tho  last.  A  fierce  quarrel  arose  over 
his  burial  oetween  th€  brotherhood  of  St  Stephen,  to 
which  he  had  belonged,  and  the  university  professors, 
who  desired  to  escort  his  corpse  to  the  grave.  Finally  the 
canons  of  the  cathedral,  together  with  the  professors, 
buried  the  body  in  the  church  of  the  Gerolimini. 

Vico  has  been  generally  described  as  a  solitary  soul,  out  of  h^ir- 
mony  with  the  spirit  of  his  time  and  often  directly  opposed  to  it. 
In  fact,  thou/jh  living  during  tl\c  later  years  of  the  17th  and  tho 
early  part  of  the  18tli  century,  when  Locke  had  already  given  to 
the  world   the  germs  of  the    ideas   afterwards   developed  in  the 

fthilosophy  of  the  Encyclnpxdistt,  lie  followed  an  entirely  opposite 
ine  of  thought.  The  writer  who  was  the  first  to  declare  that  great 
men  are  the  representatives  and  personifications  of  their  times 
Tvould  thus  seem  to  have  been  the  living  contradiction  of  his  own 
theory.  Keverthefcss  a  closer  inquiry  into  the  social  conditions  of 
Vice's  time,  and  of  the  st.idies  then  flourishing,  shows  him  to  have 
jeen  thoroughly  in  touch  with  Hiem. 

Owing  to  the  historical  pastof  Naples,  and  its  social  and  economic 
condition  at  tho  end  of  the  1 7th  century,  the  only  study  that  really 
flourished  there  was  that  of  law  ;  and  this  soon  penetr.ited  from 
the  courts  to  the  university,  and  was  raised  to  tho  level  of  a  science, 
A  great  school  of  jurisprudence  was  thus  formed,  including  many 
men  of  vast  learning  and  great  ability,  although  little  known  to 
fame.  This  school  stood  apart,  as  it  were,  from  tho  rest  of  tlio 
world  ;  the  works  of  its  representatives  were  inelegant,  and  often 
indeed  exaggeratedly  legal  and  scholastic  in  style.  Accordingly 
they  attracted  little  notice  in  upper  Italy  and  wore  totally  ignored 
beyond  the  Alps.  But,  while  outside  Naples  scarcely  anything  w:  ■ 
known  of  ilarcello  ilarciano  tho  younger,  Domenico  Aulisio,  Diii;c 
Gaetano  Argento,  Niccol6  Capasso,  and  many  others,  there  wcro 
three  men  who  rose  to  great  eminence  and  attained  to  an  honour- 
able rank  in  general  literature  both  in  Italy  and  abroad.     By  an 
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exposition  of  the  political  histoiTof  the  kingdom,  based  on  a  stnav 
of  Its  laws  and  institutions  and  of  the  legal  conflicts  between  the 
state  and  the  court  of  Rome,  I'ietro  Ciannone  was  the  first  initbtor 
rf  what  has  been  since  known  as  civil  history.  Giovan  Vincenzo 
Granna,  the  patron  and  preceptor  of  Metastasio,  and  also  noted  as 
a  literary  critic,  vroie  a  history  of  Roman  law,  specially  distin- 
KOished  for  its  accuracy  and  elegance.  While  Gravina  studied  tlio 
successive  and  varjing  forms  of  Roman  law  and  sought  to  give 
them  an  historical  eiplanation,  Yico  raised  the  problem  to  a  higher 
plane,  by  tracing  the  origin  of  Jaw  in  the  human  mind  and  ex- 
plaining the  historical  changes  of  the  one  by  those  of  the  other. 
Thus  he  made  the  original  discovery  of  certain  ideas  which  consti- 
tute the  modem  historic  method,  or  rather  the  psychologico-historic 
metliod.  This  problem  he  proceeded  to  develop  in  various  works, 
until  in  his  ScUnza  .A'uotn  he  arrived  at  a  more  complete  solution, 
which  may  be  formulated  as  follows.  If  the  prinn'-Je  of  justice 
and  law  l>e  one,  eternal,  and  immutable,  why  should  there  be  so 
many  different  codes  of  legislation  t  These  differences  are  not 
caused  by  difference  of  nationality  only,  but  are  to  be  noted  in  the 
history  of  the  same  people.  The  clearest,  most  precise,  and  most 
constant  conception  of  law  was  undoubtedly  that  of  the  Romans  ; 
nevertheless  Roman  jurisprudence  underwent  so  many  transforma- 
tions as  apparently  to  constitute  almost  different  codes.  How  was 
FO  strange  a  fact  to  be  explained  ?  This  question  i£  touched  upon 
in  his  Orations  or  Ijiaugural  Addresses  {Ora^oni  o  Prolusioni)  and 
in  his  Minor  Works  {Scritti  ilinori).  Finally  he  applied  himself 
to  its  solution  in  his  Universal  Law  {Diritto  Universale),  which  is 
divided  into  two  books.  The  first  of  these,  Ve  vno  el  unirtrsi 
juris  principio  ei  fine  iino,  was  subdivided  into  two  parts  ;  so  like- 
wise was  the  second,  with  the  respective  titles  of  De  constantia 
philclojix  and  De  eonstantia  jurisvrudenlis. 

The  following  is  the  general  idea  derived  from  these  researches. 
Vice  held  God  to  be  the  ruler  of  the  world  of  nations,  but  ruling, 
not  as  the  providence  of  the  Middle  Ages  by  means  of  continued 
miracles,  but  as  He  rules  nature,  by  means  of  natural  laws.  If, 
therefore,  the  physicist  seeks  to  discover  the  laws  ofbature  bv  study 
of  natural  phenomena,  so  the  philosopher  must  seek  the  laws  of 
historical  cnarq'  bj  he  investigation  of  human  evcta  and  of  the 
human  mind.  'u.  ding  to  ^  ico,  law  emanates  .  om  1  he  COM- 
sciencc  of  manki.  ',  in  whom  God  has  infused  a  sentiment  of 
justice,  and  is  therefore  in  close  and  continual  relation  with  thp 
liuman  mind,  and  participates  in  its  changes.  This  sentiment  of 
justice  is  at  first  confused,  uncertain,  and  almost  instinctive,  is,  as 
it  were,  a  divine  and  religious  inspiration  instilled  by  heaven  into 
the  primitive  tribes  of  the  earth.  It  is  an  tinconscious,  universal  sen- 
timent, not  the  personal,  conscious,  and  rational  sentiment  of  the 
►  upcrior  few.  Hence  the  law  to  which  it  pves  birth  is  enwrapjicd 
in  religious  forms  which  are  likewise  visible  and  palpable,  inas- 
much as  primitive  man  ia  incapable  of  abstract,  philosophical  ideas. 
This  law  is  not  the  individual  work  of  any  philosonhical  legislator, 
for  no  man  was,  or  could  be,  t  philosopher  at  tiiat  time.  It  i» 
lirst  displayed  in  the  shape  of  natural  and  necessarj-  usages  conse- 
crated by  religion.  The  names  of  leading  legislators,  which  we  so 
often  find  recorded  in  the  history  of  primitive  peoples,  arc  symbols 
and  myths,  merely  serving  to  mark  an  historic  j)crio<i  or  epoch  by 
some  definite  and  pcraonal  denomination.  For  nations,  or  rather 
tribes,  were  then  distinguished  by  personal  names  only.  The  first 
obscure  and  confused  conception  of  law  gradually  becomes  clearer 
•  nd  better  defined.  Its  visible  and  rvligu.us  forms  then  give  way 
to  abstract  formulm,  which  in  their  turn  are  slowly  replaced  by 
the  rational  manifestation  of  the  philosophic  principles  of  law  that 

ains  the  victory  in  the  final  stage  of  dcveloj.mcnt,  designated  by 

j'ico  as  that  of  civil  and  human  law.  This  is  the  period  of  indi- 
vidual and  philosophic  legislators.  Thus  Roman  law  has  passed 
throngh  three  great  periods, — the  divine,  the  heroic,  and  the  human, 
—which  are  likewise  the  three  chief  perio<lsof  the  liistorv  of  Home, 
with  whirh  it  is  intimately  and  intri.isically  ronnictcd.  Never- 
theless, on  careful  ciamination  of  these  three  succovsivo  stages,  it 
Kill  easily  \x  seen  that,  in  spite  of  the  apparent  difhrcnco  between 
them,  all  have  a  common  foundation,  source,  and  purpose.  The 
human  and  civil  philosophic  law  of  the  third  period  ia  assuredly 
vtry  '  ■'  •  -1  form  from  tUe  primitive  law  ;  but  in  substance  it 
U  I:  .frart,  scientific,  and  philosophic  mitiifrst^iUon  of 

the  Tit  of  justice  and  the  »nme  princinl's  v  hich  were 

»agucl>  U'.l  111  primitive  time*.  Hence  one  devilopmint  of  law 
may  be  ca«ily  translated  into  another.     Thus  in  the  varied  mani- 

frstalions  of  law  Vico  wis  able  to  iliscnvrr  t  single  and  enduring 
principle  (/>*  1/nirersi  _/i(rif  ttno/Tinz-i/jio  r/  Aiw  iriie).  On  the^c 
L'rnands  it  haa  lieen  «f  :.■!:•  tn  r«tiMi.)i  a  rln-"  rrlatiin  ["ctwefn 

Vico  and 'irutnis.     Tl  '.     '.  ■    ■        rj  a  p-ml- 

live  law  ditfrring  in  <!  ■  d  on  a 

p-neral  anci  unrhangi:.^    , ,. ;.-:.;,....  I   tlirrrforo 

obligatory  utnn  all.  Itut  \\rit  was  opponctt  to  Urotitia,  rsj-cnially 
at  raganl*  his  fonr^p»ii»i  of  \hf  orijnn  of  »rw-i*>tv,  and  therefor*  of 
law.     Or'  I'H.  hut  humm.  and 

neither  '•  m.    I'lit    jfr^onal, 

rational,  i„^  .  .r  lUit  ottural  law 
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and  positive  law  moved  on  almost  constant  and  immntable  paiW.'e' 
lines.  But  Yico  maintained  that  the  one  was  continuaHy  i>rogi-cssinj 
towards  tiic  ether,  puiitive  Uw  showing  an  increasing  tendency  to 
draw  nearer  to  natural  and  rational  law.  Hence  the  conception 
that  law  is  of  necessity  a  spontaneous  birth,  not  the  creation  of 
any  individual  legislator  ;  and  hence  the  idea  that  it  necessarily 
proceeds  by  a  natural  and  logical  process  of  evolution  constituting 
Us  history.  Yico  may  have  derived  from  Grotius  the  idea  of  natural 
law  ;  but  his  discovery  of  the  historic  evolirtion  of  law  was  first 
suggested  to  him  by  his  study  of  Roman  law.  He  saw  that  the  his- 
tory of  Roman  jurisprudence  was  a  continuous  progress  of  the 
narrow,  rigorous,  primitive,  and  almost  iron  law  of  the  XII.  Tables 
towards  the  wider,  more  general,  and  more  humane  jus  pentiun. 
Having  once  derived  this  ccnception  from  Roman  history',  he  was 
easily  and  indeed  necessarily  carried  on  to  the  next, — that  the  posi- 
tive law  of  all  nations,  throughout  history,  is  a  contijual  advance, 
keeping  pace  with  the  progress  of  ciWlization,  towards  the  philo- 
sopnic  and  natural  law  founded  on  the  principle*  of  human  nature 
and  human  reason. 

As  already  stated,  the  Seienza  Nuova  appeared  in  three  different 
editions.  The  divergences  between  the  second  and  third  are  of  too 
little  moment  to  be  recorded  here.  But  the  iirst  and  second  edi- 
tions are  almost  distinct  works.  In  the  former  the  author  sets 
forth  the  analytical  process  by  which  the  laws  he  discovered  were 
deduced  from  facts.  In  the  second  he  not  only  enlarges  his  matter 
and  gives  multiplied  applications  of  his  ideas,  but  also  follows  the 
synthetic  method,  first  expounding  the  laws  he  had  discovered  and- 
tnen  proving  them  by  the  facts  to  which  tliey  are  applied.  In 
this  edition  the  fragmentary  and  jerky  arr.^ngemcnt,  the  intricate 
style,  and  a  peculiar  and  often  purely  conventional  terminology  seri- 
ously checked  the  diffusion  of  the  work,  which  accordingly  was  littl» 
studied  in  Italy  and  remained  almost  unknown  to  the  rest  of  Europe. 
Its  fundamental  idea  consists  in  that  which  Yico,  in  his  peculiar  ter- 
minology, styles  "poetical  wisdom"  (sapienza poctiea)  and  "occult 
wisdom  "  (sapicjtza  riposta),  and  in  the  historical  process  by  which 
the  one  is  merged  in  the  other.  He  frcanently  declares  that  this 
discovery  was  the  result  of  the  literary  latxturs  of  his  whole  life. 

Yico  was  the  first  thinker  who  asked,  Why  have  we  a  science  of 
nature,  but  no  science  of  history  !  Because  our  glance  can  easily 
be  turned  outwards  and  survey  the  exterior  world ;  but  it  is  far 
harder  to  tarn  the  mind's  eye  inwards  and  contemplate  the  world 
of  tho  spirit.  All  our  errors  in  explaining  the  origin  of  human 
society  arise  from  our  obstinacy  in  believing  that  primitive  man 
was  entirely  similar  to  ourselves,  who  are  civilized,  i.e.,.  developed 
by  tho  results  of  a  lengthy  process  of  anterior  historic  evolution. 
We  must  Icam  to  issue  from  ourselves,  transport  ourselves  back  to 
other  times,  and  become  children  again  in  order  to  comprehend 
the  infancy  of  the  human  race.  As  in  children,  imagination  and 
the  senses  prevailed  in  those  men  of  the  past.  They  had  no  abstract 
ideas ;  in  tneir  minds  all  was  concrete,  visible,  and  tangible.  All  tb« 
phenomena,  forces,  and  laws  of  nature,  together  with  mental  con- 
ceptions, were  alike  personified.  To  suppose  that  all  mythical 
stories  are  fables  invented  by  the  philosophers  is  to  write  history 
backwards  and  confound  tho  instinctive,  impersonal,  poetic  wisdom 
of  the  earliest  times  with  the  civilized,  rational,  and  nlistract  occult 
wisdom  of  our  own  day.  But  how  can  we.  explain  the  formation  of 
this  poetic  wisdom,  which,  allicit  the  work  of  ignorant  men,  has  so 
deep  and  intrinsic  a  philosophic  value  t  The  only  ]"issible  reply 
is  that  already  given  when  treating  of  the  origin  of  law.  Provi- 
dence has  instilled  into  the  heart  of  man  a  scntiinrnt  of  justice  and 
goodness,  of  beauty,  and  of  truth,  that  is  manifested  ditferently  at 
different  times.  The  ideal  truth  within  ns,  constituting  the  inner 
life  that  is  studied  by  pliilosophera,  becomes  transmuted  by  the  facts 
of  history  into  assured  reality.  For  Yico  psj-chologj-  and  history 
were  tho  two  poles  of  the  new  world  ho  discovered.  After  haviiir 
extolled  tho  work  of  God  and  proclaimed  Him  the  source  of  all 
knowledge,  he  adds  that  a  great  truth  is  continually  flashed  on  u» 
and  proved  to  us  by  history,  namely,  "  that  this  world  of  nations  it 
the  work  of  man,  and  its  explanation  therefore  only  to  be  found  in 
tho  mind  of  man."  Thus  poetical  wisdom,  apjicaring  as  a  spontane- 
ous elimination  of  the  human  conscience,  is  almost  the  product  of 
divine  inspiration.  From  thi.^  by  the  aid  of  civiliiation,  rrison, 
and  philosophy,  there  is  gradually  developed  the  civil,  occult  witdoin. 
Tho  continual,  alow,  and  labonous  progress  from  the  one  to  tha 
other  is  that  which  really  constitutes  histoiy,  and  man  Wcomet 
civilized  by  rendering  himself  tlip  consi-imit  and  in»Iepenilpnl 
poasc&tor  of  all  that  in  pv-tical  wisdom  remained  impersonal,  un- 
conscious, came  a*  it  were  from  without  by  divine  ojffatus, 

Vi'-o  gives  rnsny  application*  of  this  funil-imental  ider        Tho 


of  tho  •econd  niition  of  llio  Sfi<nL,t  ^Vuui.i  i>  ilnoli^i  !■•  "  1  he  Uit- 
covery  of  the  True  Homer  "  Why  all  the  cilira  of  (invre  dispute 
the  honour  nf  Iwing  liii  birthplace  is  l>rcauM  the  lluid  and  the 
Od<i$try  arv  not  tin'  work  of  one,  but  of  many  popular  |«>rt«,  and  ■ 
true  creaUcD  of  tho  Greek  |i«oplo  which  it  ia  every  city  o(  CiMdtk 
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And  bccmujt  th» frimiti™  neopln  »r»  unconscious  and  Mlf-ignonnt 
Homtt  a  nfmeated  u  txing  bUn>L  Iii  all  pirts  of  hintory  in 
»hK-h  h«  wm»  brtt  rcrscvl  Vioo  pursues  a  striolcr  anJ  more  scif  ntifio 
BChoJ,  Mil  arrirta  a(  saftr  conclusions.  This  is  the  case  in  Koman 
kiaiorr,  Mjxcially  in  »uch  portions  as  relatcJ  to  tho  history  of  law. 
H»r»  t«  •ometimM  attains,  even  in  details,  to  divinations  of  tho 
truth  afler»aivlj  confirmed  by  new  documents  and  later  research. 
The  ariitoiTitic  origin  of  Rome,  the  struggle  between  the  p-itrioians 
and  the  plebeians,  the  laws  of  tho  XII.  Tables,  not,  as  tradition 
voald  hare  it,  imported  from  Greece  (but  the  natural  and  spon- 
UBCotts  product  of  ancient  Roman  customH\  and  many  other  similar 
tbaoriM  were  discovered  by  Vico,  and  expounded  with  his  usuol 
originality,  though  not  always  without  his  tisual  blunders  and  ci- 
anvntiona.  ,     , .  , 

Vico  mar  b«  said  to  base  his  considerations  on  tho  history  of  two 
nations,  the  greater  part  of  his  ideas  on  poetical  wisilora  were 
derived  from  Greeca.  Nearlvall  the  rest,  more  especially  the  tram- 
ition  from  poetical  to  occuU  wisdom,  was  derived  from  Rome. 
Having  once  formulated  his  idea,  he  made  it  more  general  in  order 
to  apply  it  to  the  history  of  all  nations.  From  tho  savage  state, 
through  the  terror  that  gives  birth  to  religions,  through  tho  crea- 
tion of  families  by  marriage,  through  burial  rites  and  piety  towards 
the  dead,  men  approach  civiliiatiun  with  tho  aid  of  poetic  wisdom, 
and  pass  through  three  periods,— tho  divine,  heroic,  and  human,— 
in  which  they  have  three  forms  of  goTomment,  language,  literature, 
jur;)pruJi-nce.  and  civilization.  The  primary  government  is  aristo- 
cratic. Fi'-ri-ian  tjrranny  rouses  tho  populace  to  revolt,  and  then 
democratic  e.jualitT  is  esublished  under  a  republic.  Democratic 
excesses  cause  the 'rise  of  an  empire,  which,  becoming  corrupt,  de- 
cline* into  barbarism,  and,  again  emerging  from  it,  retraces  tho 
•am*  conns.  This  is  tho  laic  0/  rjcla,  constituting  that  which  is 
designated  by  Vico  as  tho  "eternal  ideal  history,  or  rather  course 
of  humanity,  invariably  followed  by  all  nations."  It  must  not  bo 
htld  to  imply  that  one  nation  imitates  the  course  pursued  by 
another,  nor  that  the  points  of  resemblance  between  them  nro 
transmitted  by  tradition  from  one  to  tho  other,  but  merely  that 
■11  are  subject  to  one  law,  inasmuch  as  this  is  based  on  the  human 
satun  common  to  all  alike.  Thus,  while  on  the  one  hand  the 
Tarious  cyolea  traced  and  retraced  by  all  nations  are  similar  and 
yet  independent,  on  tho  other  hand,  being  actually  derived  from 
homan  history,  they  become  converted  in  the  Scieinci  JN'uom  into 
a  bed  of  Procrustes,  to  which  the  history  of  all  nations  has  to  be 
fitted  by  force.  And  wherever  Vico's  historical  knowledge  failed 
he  was  led  into  increased  error  by  this  artiScial  and  arbitrary  effort. 
It  has  been  justly  observed  by  many  that  this  continuous  cyclical 
movement  entirely  excludes  tho  progress  of  humanity  towards  a 
better  future.  It  has  been  replied  that  these  cycles  are  similar 
without  being  identical,  and  that,  if  one  might  differ  from  another, 
the  idea  of  progress  was  not  necessarily  excluded  by  the  law  of 
cycles,  Vico  undoubtedly  considered  the  poetio  wisdom  of  the 
Middle  Ages  to  be  different  from  that  of  the  Greeks  and  Romans,  and 
Christianity  to  be  very  superior  to  the  pagan  religion.  But  he  never 
investigated  the  question  whether,  since  there  is  a  law  of  progress- 
ive evolution  in  the  history  of  different  nations,  separately  examined, 
there  may  not  likewise  be  another  law  ruling  the  general  lustory 
of  these  nations,  every  ;>no  of  which  must  have  represented  a  new 
period,  as  it  were,  in  the  history  of  humanity  at  large.  Therefore, 
although  the  Soimza  A'ttom  cannot  bo  said  absolutely  to  deny  the 
law  of  progress,  it  must  bo  allowed  that  Vico  not  only  failed  to 
tolve  the  problem  but  even  shrank  from  attacking  it 

He  had  no  followers  or  admirers  even  in  Naples,  where  the  ideas 
of  Tanucci,  Filangicri,  Genovesi,  and  Galiani  prevailed,  men  who 
sometimes  appear  to  be  more  French  than  Italian.  When  at  last, 
with  the  German  reaction  initiated  by  Kant  against  the  sense 
philosophy  of  the  French,  an  entirely  new  philosophy  arose,  and 
many  ideas  started  by  Vico  were  revived  on  a  more  rigorous  method, 
supported  by  more  accurate  research  and  with  a  wider  and  firmer 
grisp  of  knowledge,  the  Dome  of  the  Neapolitan  philosopher  was 
fjrgotten,  and  no  one  recognized  how  much  was  owed  to  him. 
Kei-erthele«  It  may  bo  asserted  that  between  the  close  of  tho  17th 
and  tho  early  part  of  the  18th  century,  when  the  thought  of  the 
world  was  bent  in  a  totally  different  direction,  Vico  was  the  first 
to  discern  and  proclaim  the  course  by  which,  in  tho  present  ago, 
historical,  moral,  and  political  science  was  destined  to  make  such 
great  and  assured  progress. 

flee  Canlonl  C.  B.  Vice,  Sliidil  CrUlcl  I  ComparalM  (Tu.-ln,  1867);  Flint, 
rico  (Edlobonrh  and  London,  IBM),  For  editions  of  Vico'«  own  >vork»,  nee 
Oorn.  od.  OliSeppe  Fenmri  Olllan.  18M-35,  8  vols.),  and  Michrlet,  CBuvrti 
Cigbta  A  VicoiPirU,  1935.  J  volt.).  Mamianl.  Rwimlnl.  Giobertl.  and  many 
other  lUlUn  phllowiphe™  have  tmUi  at  lensth  of  Vico  in  thi-ir  works.  The 
mo.!  detiiled  •cemuit  of  him  U  Fenarli  eMajr,  "  U  Mcnte  do  Vico,"  prj'lMlnS 
hu  cdlUoD  of  the  Optrt.  (F.  >  ■) 

^^CTOR  I.,  St,  bishop  of  Rome  from  a>x)ut  190  to  202, 
succeeded  Eleutheriu  and  was  followed  by  Zephyriniu. 
H's  name  13  chitfly  associated  with  a  display  of  intolerance 
t?":i-  U  '.he  bisfcap:  of  Ar.^  Minor  for  the  view  they  took  in 
♦he  v^uMtodeciman  controversy  (see  Easter  ;  also  Pope- 


hou,  xpl.  xix.  p.  489) ;  he  also  excommunicated  Tlicodotus 
of  f^rantium  on  account  of  his  doctrine  as  to  the  Person 
of  Christ  (see  Mon.vrchianism) 

VICTOU  II.,  one  of  the  serieii  of  Gerumn  pope*  and  the 
successor  of  Leo  IX.,  was  consecrated  in  St  IVter'.s,  Rome, 
on  13th  April  1055.  His  father  was  a  Swabian  baron. 
Count  Hart  wig  von  Calw,  and  his  own  baptismal  name 
was  Gebhard.  At  tho  instance  of  Gebhard,  bishop  of 
Ratisbon,  undo  of  tho  emperor  Henry  III.,  he  had  been 
appointed  while  still  a  young  man  to  tho  see  of  Eichstiidt ; 
in  this  position  his  great  talents  soon  enabled  him  to 
render  important  services  to  Henry,  whoso  chief  adviser 
he  ultimately  became.  His  nomination  to  tlio  papacy  by 
Henry  at  Mainz,  in  September  1051,  was  made  at  the 
instance  of  a  Roman  deputation  headed  by  Hildobrand, 
whoso  policy  doubtless  was  to  detach  from  tho  imperial 
interest  one  of  its  ablest  supporters.  In  Juno  1055  Victor 
met  the  emperor  at  Florence,  and  held  a  council,  which 
anew  condemned  clerical  marriages,  simony,  and  the  aliena- 
tion of  the  estates  of  the  church.  In  the  following  year 
ho  was  summoned  to  Germany  to  tho  side  of  tho  emperor, 
and  was  with  him  when  he  died  at  Botfeld  in  tho  Ilarz  on 
5th  Octobef  1056.  As  guardian  of  Henry's  infant  son, 
and  adviser  of  the  empress  Agnes,  Victor  now  wielded 
enormous  powef,  which  ho  began  to  use  with  much  tact 
for  the  maintenance  of  peace  throughout  the  empiro  and 
for  strengthening  the  papacy  against  the  aggressions  of 
the  barons.  Ho  died  shortly  after  his  return  to  Italy,  at 
Arezzo,  on  28th  July  1057.  His  — ccessor  was  Steohen 
IX,  (Fr.edericlc  of  Lomune), 

VICTOR  III.,  pope  from  24th  May  1086  to  16th  Sep- 
tember 1087,  was  tho  successor  of  Pope  Gregory  YIL 
Son  of  LandoKo  V.,  prince  of  Benevento,  ho  was  born  in 
1027 ;  in  his  thirtieth  year  he  entered  the  cloister  at 
Monte  Cassino,  changing  his  name  of  Dauferius  into  De- 
siderius.  He  soon  became  abbot  of  the  monastery,  and 
in  1059  Nicolas  II.  raised  him  to  the  cardinalate.  He 
rendered  many  important  services  to  Gregory  VII.,  who 
accordingly  on  his  deathbed  indicated  him  to  the  cardinals 
of  south  Italy  as  his  worthiest  successor.  He  was  elected 
on  24th  May  1086,  but  showed  genuine  rcluctance_  to 
accept  tho  embarrassing  honour  thus  thrust  upon  him, 
and  after  his  tardy  consecration,  which  did  not  take  place 
till  9th  May  1087,  he  withdrew  at  once  to  Monte  Cassino. 
The  countess  Matilda  "soon  afterwards  induced  hira  to  re- 
turn to  Romo ;  but,  owing  to  the  presence  of  the  antipope 
Clement  III.  (Guibert  6i  Ravenna),  who  had  powerful 
partisans,  his  stay  there  was  short.  In  August  he  held 
at  Benevento  a  synod  of  some  importance,  at  which  Clement 
HI.  was  excommunicated,  lay-investiture  forbidden,  and  a 
kind  of  crusade  proclaimed  against  the  Saracens  in  Africa. 
During  the  synod  Victor  fell  ill,  and  betook  liimself  to 
Monte  Cassino,  where  he  died  on  16th  September  1087. 
His  successor  was  Urban  II. 

VICTOR  IV.  Two  antipopes  have  claimed  this  name : 
— (1)  Cardinal  Gregorio  Conti,  who  was  chosen  by  a  party 
in  Bucces-iion  to  the  antipope  Anacletus  II.  in  1138,  but 
through  tho  influence  of  Bernard  of  Clairvaux  was  induced 
two  months  afterwards  to  make  his  submission  to  Innocent 
II.;  and  (2)  Cardinal  Octavianus,  the  Ghibellinp  antipope, 
elected  in  1159,  and  countenanced  by  the  emperor  Freder- 
ick Barbarassa.     He  died  at  Lucca  on  20th  April  1164. 

VICTOR,  Claude  Pkrri.n-  (1764-1841),  duke  of  Belluno, 
marshal  of  France,  was  born  at  La  Marche  (Vosges)  on 
7th  D'cember  1764.  In  1781  he  entered  the  army  as  a 
common-  soldier,  and  after  ten  years'  service  lie  received 
his  discharge  and  settled  at  Valence.  Soon  afterwards  he 
joined  the  local  volunteers  and  in  less  than  a  year  had 
risen  to  the  command  of  a  battalion.  He  greatly  distin- 
guished himself  on  the  Italian  frontier,  and  for  his  bravery 
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at  the  siege  of  Toulon  in  1793  he  was  raised  to  the  rank 
of  brigadier-general.  He  afterwards  served  for  some  time 
with  the  army  of  the  eastern  Pyrenees,  and  in  the  Italian 
cam;>iiiTi  of  1795-97  he  so  acquitted  himself  at  Mondovi, 
Rovercdo,  Porto  Lcgnago,  and  many  other  places  that  he 
was  promoted  to  be  general  of  a  division.  After  the  peace 
of  Campo  Formio  he  for  some  time  commanded  the  forces 
in  the  department  of  La  Vendee;  but  in  1798  he  was  again 
in  Italy  and  in  the  battle  of  Marengo  especially  took  a 
very  important  part.  In  1S03  he  became  commander-in- 
chief  of  the  Batavian  army,  and  after  the  peace  of  Amiens 
ho  acted  for  eighteen  months  as  French  plenipotentiary  at 
CoiK-nhagcn.  On  the  outbreak  of  hostilities  with  Prussia 
he  joined  the  fifth  army  corps  as  chief  of  the  general  staff ; 
at  the  battle  of  Friudland  he  commanded  the  first  corps  in 
such  a  manner  that  Napoleon  made  him  marshal  of  the 
empire  on  the  field.  After  the  peace  of  Tilsit  he  became 
governor  of  Prussia,  and  in  1808  he  was  created  duke  of 
Delluno.  In  the  same  year  he  was  sent  to  Spain,  where 
he  took  a  prominent  part  in  military  affairs,  until  his  ap- 
pointment in  1812  to  command  the  ninth  army  corps 
destined  to  operate  in  Russia.  Here  his  most  important 
service  was  in  protecting  the  retreating  army  at  the  cross- 
ing of  the  Berezina.  He  took  an  active  part  in  the  wars 
of  1813-U,  till  in  February  of  the  latter  year  he  had  the 
misfortune  to  arrive  too  late  at  Montereau-sur-Yonne.  The 
result  was  a  scene  of  violent  recrimination  and  his  depriva- 
tion by  the  emperor,  who  transferred  his  command  toGerartl. 
Thus  wound-ad  in  his  amOur  propre,  Victor  now  transferred 
his  allegiance  to  the  Bourbon  dynasty,  and  in  December. 
1814  received  from  Louis  XVIII.  the  command  of  the 
second  military  division.  In  1815  he  accompanied  the 
king  to  Ohjnt,  and  on  .the  second  restoration  he  was 
made  a  peer  of  France  and  major-general  of  the  royal 
guard.  In  1821  he  was  appointed  war  minister  and  held 
this  ofBce  for  two  years.  Aiter  the  revolution  of  1830  he 
retired  altogether  into  private  life.  His  death  took  place 
at  Paris  on  3d  March  1841. 

VICTOR,  Se-Xtcs  Acrelits.  A  person  of  this  name 
was  made  prefect  of  Pannonia  by  Julian  about  360  (.\mm. 
Marc,  xxi.  10),  and  may  be  identical  with  the  man  who 
was  consul  along  with  Valentinian  in  373  and  vath  the 
prefect  of  the  city  of  the  same  name  who  is  mentioned  in 
en  in.scription  of  the  time  of  Thcodosius.  Four  small 
LLstorical  works  have  been  ascribed  to  him  on  more  or  less 
doubtful  grounds — (1)  Oriyo  GfntU  Romani,  (2)  De  Viri- 
lui  JItuttribu*  Jlomit,  (3)  De  Ceuarihut,  (4)  De  Vita  et 
iloahut  Impeiatorum  Romnnorum  excer)>la  ex  Librit  Sex. 
Ai(r.  futorif.  The  four  have  generally  been  published 
together  under  the  name  J/i'loria  RomnruL,  but  the  fourth 
piece  is  a  reehaufi  of  the  third ;  and,  though  all  are  Inte, 
tlicre  is  no  sufficient  reason  to  think  that  they  are  by  one 
hand.  The  second  wa.1  first  printed  at  Naples  about  1472, 
in  4to,  under  the  name  of  Miny  (the  younger),  and  the 
fourth  at  Strasburg  in  1505.  The  first  edition  of  all  four 
was  that  of  A.  Schotlus  (Hvo,  Antwerp,  1579)".  The  De 
Cut'irthut,  which  goes  from  Augustus  to  Constarrtius,  and 
claim*  to  be  by  a  man  of  mean  origin  who  rose  to  distinction 
through  letters,  mny  b«  the  work  of  the  Scxtus  Aorchua 
Victor  known  to  history. 

VICTOR  AMAUEUS,  the  name  of  three  dukes  of  Savoy. 
Sec  Savoy. 

VICT(Jlt  EMMAXl'EL  (1B20.1878),  king  of  Itoly, 
bom  at  Turin  on  14th  March  1820,  was  the  son  of  Charles 
Albert,  prinrc  of  Corignono,  who  in  1831  became  king  of 
Sardinia.  Ue  was  brought  up  with  some  severity  ami  as 
a  strict  Catholic  ;  but  it  was  not  found  possible  to  interest 
him  in  study  or  intcJlectuaj  purixiits.  In  1812  ho  was 
mamed  to  Adrlnidc,  daii^fhter  of  the  Austrian  grnndKlukc 
Baincr,  his  father  at  that  time  dcniring  to  improve  hi* 


relations  with  Austria.  The  young  man  took  no  ^rt  iiJ 
politics,  but  showed  from  the  first  the  characteristics  of 
an  energetic  soldier. .  Aiter  the  Austrian  occupition  of 
Ferrara  in  1847  he  was  among  those  who  pressed  fcr  an 
immediate  declaration  of  war ;  and,  when  a  year  later 
hostilities  broke  out,  he  threw  himself  into  the  struggle 
heart  and  soul.  At  Goito,  where  he  was  wounded,  his 
reckless  bravery  turned  the  tide  of  battle ;  and  in  every 
encounter  he  was  to  be  seen  in  the  thickest  of  the  fight. 
During  the  armistice  tbit  followc<i  the  defeat  of  Custozza 
(25th  July)  he  was  engaged  in  the  reorganization  of  the 
Sardinian  army.  The  abdication  of  his  father  on  the 
evening  of  the  battle  of  Novara  (23d  March  1849)  made 
him  king  of  a  ruined  state.  From  Rr>.lot7.ky  he  obtained 
some  mitigation  of  the  hard  terms  at  firvt  demanded  by 
the  aonqueror,  especially  in  the  withdrawal  of  the  Austrian 
claim  that  the  Sardinian  constitution  should  bo  abolished. 
It  was  the  maintenance  of  this  constitution,  at  a  time 
when  reaction  swept  away  every  other  vestige  of  repre- 
sentative government  in  Italy,  that  gained  for  Victor 
Emmanuel  the  title  of  the  honest  king  (re  gnlanlvtnno)  and 
won  for  him  the  confidence  of  the  Italian  nation,  and 
ultimately  the  Italian  crown.  In  the  bitter  days  that 
followed  Novara,  the  king,  calumniated,  misunderstooil, 
and  charged  like  his  father  with  treachery,  showed  a  noblo 
forbearance  and  a  self-mastery  that  could  hardly  have 
been  expected  from  his  passionate  uncultured  natureJ 
Though  in  D'Aieglio  and  Balbo  he  had  excellent  friends 
and  advisers,  it  was  not  till  1852  that  the  accession  of 
Cavocr  (q.v.)  to  power  gave  him  a  man  of  great  political 
genius  for  his  giiide.  From  that  time  the  career  of  Victor 
Emmanuel  became  what  Cavour  made  it.  Wliile  ecclesi- 
astical reforms,  which  brought  u[X)n  the  king  and  minister 
the  execration  of  the  church,  laid  the  foundation  for  all 
future  social  and  economical  advance,  flio  alliance  of  Sar 
dinia  with  England  and  Franco  in  the  Crimean  War 
secured  for  Italy  the  interest  of  the  Western  powers,  which 
Austria  by  its  inaction  and  its  half-measures  had  forfeited. 
Meanwhile  his  mother,  his  wife,  and  his  brother  died 
within  four  weeks  of  each  other ;  and  the  clericals  exulted 
in  this  manifestation  of  an  offended  Providence.  At  the 
end  of  1855,  while  the  allied  troops  were  still  in  the  East, 
Victor  Emminuel  visited  Paris  and  London.  In  1859 
Cavour's  object  was  attained  and  France  united  with  Sar- 
dinia against  Austria,  the  king,  sorely  against  his  will, 
giving  his  daughter  Clotilda  in  marriage  to  Jerome 
Napoleon.  Victor  Emmanuel  met  Napoleon  III.  at  Genoa 
on  13th  May,  and  on  the  30lh  fought  at  the  head  of  a 
body  of  Sardinians  and  Zouaves  at  the  liattlc  of  Palestro. 
After  the  victory  of  Magenta  (4th  June)  the  allied  monarchs 
entered  Milan,  where  Victor  Emmanuel  for  the  first  time 
saw  Garibaldi.  In  the  crowning  victory  of  24th  June, 
while  the  Fr«nch  were  engaged  at  Solferino,  the  king  with 
his  Italians  carried  the  village  of  San  Marlino.  The  poaco 
of  Villafmnca  loft  Venetia  and  the  Quadrilateral  to  Austria. 
The  extraordinary  events  of  the  next  year  united  all  Il.ily, 
with  the  exception  of  Rome  and  of  what  still  rcmainc«l  to 
Austria,  under  the  )>atriot  king,  who  was  now  cxcommuni. 
cated  by  the  popo  (sec  Italy,  vol.  xiii.  p.  490).  A  srrns 
of  great  Wolcnco  had  jvuvied  between  the  king  and  Cavour 
when  the  peace  of  Villafranca  was  accepted  by  the  former; 
but  their  old  friendship  was  soon  restored,  and  the  death 
of  Ca%-our  in  T'-Gl  plunged  Victor  Emmanuel  in  Vho 
dcepent  grief.  The  Prussian  alliance  of  ISiiS  incorjKjratcd 
Venetia  with  Italy.  The  jwrsonnl  desire  of  tlie  king  to 
assist  Napoleon  III.  in  the  war  of  1870  gnvo  way  bcfi-ro 
tlio  wiser  counsels  of  his  ministers;  and  the  entry  of  hi< 
tronpn  into  Hi>ino  after  the  disasters  of  the  Fron.  Ii  aiiny 
ond  the  withdrawal  of  the  French  garriunn  cnniph  led 
Victor  Emmanuel's  task  and  the  union  of  Italy.     Uc  lived 
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for  eifht  ye4r8  more,  reiening  al\rays  as  ft  constitutional 
kin  •,  anil  preserving  amidst  the  splendours  of  a  great 
CO.. It  th»  simple  tastes  of  his  early  life.  He  died  at  Ivomo 
i:'  a  fcver  on  9th  January  1878,  and  lies  entombed  in  the 
rantheon. 

■*.  Mtt  VI.  V1.CT0RL\,  a  British  colony  occupying  the  south-eastern 
comer  of  Australia:  its  western  boundary  is  the  14 1st 
meridian  ;  on  the  cast  it  runs  out  to  a  point  at  Capo  Howe, 
in  150*  E.  long.,  being  thus  rudely  triangular  in  shape; 
the  river  Murray  constitutes  nearly  the  whole  of  the 
northern  boundary,  its  most  northerly  point  being  in  31° 
S.  lat. ;  the  southern  boundary  is  the  coast-line  of  the 
Southern  Ocean  and  of  Bass  Strait ;  the  most  southerly 
point  is  ^Yilson'3  Promontcy  in  39'  S.  lat.  The  greatest 
length  east  and  west  is  about  4S0  miles;  the  greatest 
width,  in  the  west,  is  about  250  miles.  The  area  is  offici- 
ally stated  to  be  87,SS-t  square  miles. 

r.-acu.  The  coast  line  may  be  estimated  at  about  800  miles. 
It  begins  at  the  141st  meridian  with  bold  but  not  lofty 
sandstone  cliffs,  worn  into  deep  caves  and  capped  by  grassy 
undulations,  which  extend  inland  to  pleasant  park-like 
lands.  Capes  Bridgewater  and  Nelson  form  a  peninsula 
of  forest  lands,  broken  by  patches  of  meadow.  To  the 
east  of  Cape  Nelson  lies  the  moderately  sheltered  inlet  of 
Portland  Bay,  consisting  of  a  sweep  of  sandy  beach  flanked 
by  bold  granite  rocks.  Then  comes  a  long  unbroken  stretch 
of  high  cliffs,  which  owing  to  insetting  currents  have 
been  the  scene  of  many  calamitous  wrecks.  Cape  Otway 
b  the  termination  of  a  wild  mountain  range  that  here 
abuts  on  the  coast  Its  brown  cliffs  rise  vertically  from 
the  water ;  and  the  steep  slopes  above  are  covered  with 
dense  forests  of  exceedingly  tall  timber  and  tree  ferns. 
Eastwards  from  this  cape  the  line  of  cliffs  gradually 
diminishes  in  height  to  about  twenty  :o  forty  feet  at  the 
entrance  to  Port  Phillip.  Next  comes  Port  Phillip  Bay,  a 
plan  of  which  is  given  under  Melbourne,  vol.  xv.  p.  835. 
When  the  tide  recedes  from  this  bay  through  the  narrow- 
entrance  it  often  encounters  a  strong  current  just  outside ; 
the  broken  and  somewhat  dangerous  sea  thus  caused  is 
called  "the  Rip."  East  of  Port  Phillip  Bay  the  shores 
consist  for  fifteen  miles  of  a  line  of  sandbanks;  but  at  Cape 
Bchanck  they  suddenly  become  high  and  bold.  East  of 
tliis  comes  Western  Port,  a  deep  inlet  more  than  half 
occupied  by  French  Island  and  Phillip  Island.  Its  shores 
are  flat  and  uninteresting,  in  some  parts  swampy ;  but  all 
the  land  is  owned  and  most  of  it  occupied.  The  bay  is 
shallow  and  of  little  use  for  navigation.  The  coast  con- 
tinues rocky  round  Cape  Liptrap.  Wilson's  Promontory 
is  a  great  rounded  mass  of  granite  hills,  with  wild  and 
striking  scenery,  tree-fern  gullies,  and  gigantic  gum-trees, 
connected  with  the  mainland  by  a  narrow  sandy  isthmus. 
At  its  extremity  lie  a  multitude  of  rocky  islets,  with  steep 
granite  edges.  North  of  this  cape,  and  opening  to  the  east, 
lies  Comer  Inlet,  which  is  dry  at  low  water.  The  coast  now 
continues  low  to  the  extremity  of  the  colony.  The  slight 
bend  northward  forms  a  sort  of  bight  called  the  Ninety 
Mile  Beach,  but  it  really  exceeds  that  length.  It  is  an 
unbroken  line  of  sandy  shore,  backed  by  low  sand  hills,  on 
which  grows  a  sparse  dwarf  vegetation.  Behind  these 
bills  come  a  succession  of  lakes,  surrounded  by  excellent 
land,  and  beyond  these  rise  the  soft  blue  outlines  of  the 
mountain  masses  of  the  interior.  The  shores  on  the  ex- 
treme east  are  somewhat  higher,  and  occasionally  rise  in 
bold  points.  They  terminate  in  Cape  Howe,  off  which 
lies  Gabo  Island,  of  small  extent  but  containing  an  import- 
ant lighthouse  and  signalling  station. 

6ori?re.  The  western  half  of  Victoria  is  level  or  slightly  undulat- 
ing, and  as  a  rule  tame  in  its  scenery,  exhibiting  only 
thinly  timbered  grassy  lands,  with  all  the  appearance  of 
open  parks.     It  is  here  that  the  merino  sheep  are  de- 


pastured whose  wool  secures  the  highest  price  in  the 
markets  of  Europe  The  north-west  corner  of  the  colony, 
equally  flat,  is  dry  and  sometimes  sandy,  and  frequent ly 
bare  of  vegetation,  though  in  one  part  some  seven  or  eight 
millions  of  acres  are  covered  with  the  dense  brushwood 
known  as  "nmllco  scrub."  Thia  wide  western  plain  is 
slightly  broken  in  two  places.  In  the  south  the  wild 
ranges  of  Cape  Otway  are  covered  over  a  considerable  area 
with  richly  luxurious  but  almost  impassable  forests. 
This  district  has  been  reserved  as  u  state  forest  r"d  its 
coast  forms  a  favourite  holiday  resort,  the  scener;-  being 
very  attractive.  The  middle  of  the  plain  is  crossed  by  a 
thin  lino  of  mountains,  known  as  the  Australian  Pyrenees, 
at  the  western  extremity  of  which  there  are  several  irregu- 
larly placed  transverse  ranges,  the  chief  being  the  Gram- 
pians, the  Victoria  Piangc,  and  the  Sierra  Kange.  Their 
highest  point  is  Jlount  Williams  (3G00  feet).  The  eastera 
"half  of  tlie  colony  is  wholly  different.  Though  there  is 
plenty  of  level  land,  it  occurs  in  small  patches,  and  chiefly 
in  the  south,  in  Gippsland,  which  extends  from  Corner 
Inlet  to  Capo  Howe.  But  a  great  part  of  this  eastern 
half  is  occupied  with  the  complicated  mass  of  ranges 
known  collectively  as  the  Australian  Alps.  The  wholo 
forms  a  plateau  averaging  from  1000  to  2000  feet  high, 
with  many  smaller  tablelands  ranging  from  3000  to  5006 
feet  in  height.  The  highest  peak,  Bogong,  is  G508  feet 
in  altitude.  The  ranges  are  so  densely  covered  with  vege- 
tation that  it  is  extremely  difiicult  to  penetrate  them ; 
only  two  tracks,  impassable  for  vehicles,  intersect  them 
from  north  to  south.  But  several  thousand  square  miles 
of  this  country  are  still  unexplored.  About  fifteen  peaks 
over  5000  feet  in  height  have  been  measured,  but  there 
are  probably  many  more.  Along  the  ranges  grow  the 
giant  trees  for  which  Victoria  is  famous.  The  narrow- 
valleys  aud  gullies  contain  exquisite  scenery,  the  rocky 
streams  being  overshadowed  by  groves  of  graceful  tree- 
ferns,  from  amid  whose  waving  fronds  rise  the  tall  smooth 
stems  of  the  white  gums.  Over  ten  millions  of  acres  are 
thus  covered  with  forest-clad  mountains  too  wild  for  settle- 
ment. The  Australian  Alps  aro  connected  with  the 
Pyrenees  by  a  long  ridge  called  the  Dividing  Eange  (}500 
to  3000  feet  high). 

Victoria  is  fairly  well  watered,  but  its  streams  are  Kiv..ix 
generally  too  small  to  admit  of  navigation.  Tliis,  how- 
ever, is  not  the  case  with  the  Mitrray  River  (q.v.) 
Echuca  is  the  chief  port  of  the  river  traffic,  and  about  250 
vessels  enter  it  every  year,  bringing  down  from  80,000  to 
120,000  bales  of  wool  from  the  interior.  In  the  lower 
portion  of  its  course  the  stream  occupies  only  a  narrow 
winding  channel  in  the  midst  of  its  old  bed,  which  now 
seems  like  a  fertile  valley  hemmed  in  on  either  hand  by 
high  cliffs  of  clay  or  red  earth,  or  sometimes  of  beds  of 
oyster  shells  of  vast  extent.  T-he  navigation  of  the  Murray 
is  greatly  impeded  by" "  snags,"  or  trees  that  have  stuck 
fast  in  the  bed  of  the  river  and  project  a  little  above  or 
below  the  surface.  But  the  removal  of  these  obstacles  is 
constantly  going  on,  and  consequently  the  navigation  is 
becoming  easier.  Of  the  total  length  of  the  Murray  670 
miles  flow  conterminous  with  Victoria.  The  Murray  re- 
ceives a  number  of  tributaries  from  the  Victorian  side 
The  Mitta  Mitta,  which  rises  in  the  heart  of  the  Australiaa 
Alps,  is  150  miles  long.  The  Ovens,  rising  among  the 
same  mountains,  is  slightly  shorter.  Tlie  Goulburn  (340 
miles)  flows  almost  entirely  through  well-settled  agricul- 
tural country,  and  b  deep  enough  to  be  used  in  its  lower 
part  for  navigation.  The  valley  of  this  river  is  a  fertile 
grain-producing  district.  The  Campaspe  (150  miles)  haa 
too  little  volumo  of  water  to  be  of  use  for  navigation  ;  its 
valley  is  also  agricultural,  and  along  its  banks  there  lie  al 
close  succession  of  thriving  townships.     The  Loddon  Cover 
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200  miles)  rises  in  the  Pvrenees.  The  upper  part  flows 
through  a  plain,  to  tlie  right  agricultural  and  to  the  left 
auriferous,  containing  nearly  forty  thriving  towns,  includ- 
ing Sandhurst  and  Castlujiaine.  In  the  lower  part  of  the 
valley  the  rainfall  is  small  and  droughts  are  frequent,  but 
farmers  are  steadily  pushing  out  into  it,  as  the  land  is  very 
fertile.  Recent  legislation  has  provided  for  the  formation 
of  irrigation  trusts  in  these  districts  of  rich  soil  but  small 
rainfall.  To  the  west  of  the  Loddon  is  the  Avoca  river 
(140  miles).  It  is  of  slight  volume,  and  though  it  flows  to- 
nards  the  Murray  it  loses  itself  in  marshes  and  salt  lagoons 
before  reaching  that  river. 

The  rivers  which  flow  southwards  into  the  ocean  are 
numerous.  The  Snowy  ri^cr  rises  in  New  South  Wales 
and  in  Victoria  flows  entirely  through  wild  and  almost 
wholly  unoccupied  territory.  The  Tambo  (120  miles  long), 
which  rises  in  the  heart  of  the  Australian  Alps,  crosses 
the  Oippsland  plains  where  the  land  is  good,  but  only  a 
small  portion  is  occupied.  The  Mitchell  river,  rising  also 
imODg  the  Australian  Alps,  is  navigable  to  a  limited  ex- 
tent. Its  lower  valley  is  being  rapidly  occupied  by  thriv- 
ing hop  plantations.  The  Latrobe  is  a  deep  clear  stream 
flowing  through  level  country.  The  Yarra  rises  in  the 
"  Black  Spur "  of  the  Australian  Alps.  Emerging  in  a 
deep  valley  from  the  ranges,  it  follows  a  sinuous  course 
through  the  undulating  plains  called  the  "Yarra  Flats," 
which  are  wholly  enclosed  by  hills,  on  whose  slopes  are 
some  of  the  lx:st  vineyards  of  Australia ;  it  finds  its  way 
out  of  the  Flats  between  high  and  precipitous  but  well- 
wooded  banks,  and  finally  reaches  Port  Phillip  Bay  below 
Jlelbourne.  Owing  to  its  numerous  windings  its  course 
through  that  city  and  its  suburbs  is  at  least  thirty  miles. 
Kearer  to  the  sea  its  waterway,  formerly  available  for 
vessels  drawing  16  feet,  has  now  been  deepened  so  as  to 
be  available  for  vessels  drawing  20  feet.  The  Barwon, 
farther  west,  is  a  river  of  considerable  length  but  little 
volume,  flowing  chiefly  through  pastoral  lands.  The  Hop- 
kins and  Olcnelg  (280  miles)  both  water  the  splendid  pas- 
toral lands  of  the  west,  the  lowor  course  of  the  former 
passing  through  the  fertile  district  of  ^Var^nambool,  well 
known  throughout  Australia  as  a  potato-growing  region. 
Ukn.  In  the  west  there  are  Lakes  Corangamite  and  Colac,  due 

north  of  Cape  Otway.  The  former  is  intensely  salt ;  the 
latter  is  fresh,  having  an  outlet  for  its  waters.  Lakes 
Tyrrel  and  Ilindmarsh  lie  in  the  plains  of  the  north-west. 
In  summer  they  are  dried  up,  and  in  winter  are  again 
formed  by  the  waters  of  rivers  that  have  no  outlet.  In  the 
east  are  the  Gippsland  lakes,  formed  by  the  waters  of  the 
Latrobe,  Mitchell,  and  Tambo  being  dammed  back  by  the 
sandhills  of  the  Ninety  Mile  Beach.  They  are  connected 
willi  Bass  Strait  by  a  narrow  and  shifting  channel  through 
a  shallow  bar;  the  Oovcmmcnt  of  Victoria  has  done  a 
great  deal  of  late  years  to  deepen  the  entrance  and  make 
it  safer.  The  upper  lake  is  called  Lake  Wellington  ;  a 
narrow  f««.sage  leads  into  Lake  Victoria,  which  is  joined 
to  a  wider  expanse  called  Lake  King.  These  are  all  fresh- 
water lakes,  and  are  visited  by  tourists  tor  the  sake  of 
their  «ccnery,  which,  though  monotonous,  has  a  certain 
imprcMivenoM.  The  surrounding  country  is  being  rapidly 
settled  and  utilized. 

CUjmI*.  Vlrtori*  ciiioj-ia.>ejc«ption»llv  finoclinntc  Ron^hly  ipviking, 
•  bont  on«.b>ir  of  the  il«)ii  in  ifio  year  pn-ncnt  ■  briglit  cIoiuIIcm 
ikr.  with  »  Wtrinj  •ml  .Irv  •Inn^pbrf,  plonjuntly  nami  Imt  not 
titling,     T'         '  .Iv  ill  the  autumn  1111(1  ttpring.     Diir- 

:ng  th^  la*:  •  hare  licen  on  an  avrrnc^  131  ilaya 

tnnually  on  >n  nioic  or  l^«a  (chiefly  in  winter), 

l-ut  rainy  ilaja  .1<>  nul  •icn'<l  thirty  in  the  year.  The  areraifi! 
rmly  rainbll  i>  a><out  38  inchra  The  dlMKreeahlo  tratrm  of  tiie 
VictorUn  cU.nate  i.  thr  '        Mi  win<l»,  which  Mow  on 

so  irerage  aVjunt  «iity  In  Mutter  they  ar«  cold 

•od  dry,  and  haTe  a  •  ■  lfe.t.      I'.iit  in  •nmmer 

tb«T  *n  bet  tad  dry,  aoU  inuciaij/  bnuK  xiih  them  duagrcublo 


clouds  of  dust.  The  winds  themselves  blow  for  periods  of  two  or 
three  days  at  a  time,  and  if  the  suiamer  has  six  or  eight  such  periods 
it  becomes  relaxing  and  produces  languor.  These  winds  cea^e  with 
extraordinary  suddenness,  being  replaced  in  a  minute  or  t^\o  by  a 
cool  and  bracing  breeze  from  the  south.  The  tompcrature  often 
falls  40°  or  50°  Fahr.  in  an  hour.  The  maximum  temperatura 
occurs  in  Febniary,  averaging  lC5°-6  Fahr.  in  the  shade.  The  mini- 
mum is  in  July,  when  the  thermometer  registers  as  low  as  30°.  The 
mean  for  the  whole  year  is  57'3.  The  temjwratun-  never  falls  be- 
low freezing-point,  except  for  an  hour  or  two  before  suniisc  in  th« 
coldest  month.  Snow  has  twice  been  known  to  fall  in  Melbournt 
for  a  few  minutes,  in  1849  and  18S2.  It  is  common  enough,  how- 
ever, on  the  plateau  :  Ballarat,  which  is  over  1000  feet  high,  always 
has  a  few  snow  storms,  and  the  roads  to  Omeo  among  the  Austialian 
AIi«  lie  under  several  feet  of  snow  in  the  winter.  The  general 
healthiness  of  the  climate  is  shown  by  the  fact  that  the  avei«ge 
death-rate  for  the  last  five  yeai-s  hns  been  only  H'37  jier  thousand 
of  the  population.  The  rainfall  of  the  colon)  \arios  considerably. 
On  the  tableland  it  averages  about  40  inches,  at  ilelbourno  25  4  4 
inches,  along  the  Murray  liasin  20  inches,  ai>d  in  the  "  Wim- 
mera  "  or  north-west  corner  not  "more  than  15  inches. 

Victoria  resta  throughout  on  a  brd  of  coaiw  granite,  vbich  is  Geology, 
exposed  in  many  porta  by  the  denudation  of  the  overlying  strata- 
Above  this  lies  a  bed  of  Silurian  rocks,  which  seems  to  have  at  one 
time  extended  over  the  whole  area,  and  still  forms  the  surface  of  a 

freat  portion  of  the  colony,  csjiccially  in  the  north-e.nst.  Other 
'alieozoic  strata  arc  represented  by  only  one  siii.iU  |\itch  of  Devonian 
at  Mount  Tambo  in  the  Australian  Alps,  and  by  small  isolated  b«ds 
of  Carboniferous  strata  along  the  valley  of  the  Mitchell  river. 
The  Mesozoic  strata  overlie  the  Silurian  along  the  coast,  being 
represented  by  beds  of  Upi>er  New  Red  Sandstone  of  considerable 
thickness.  Ihese  extcnu  from  Ca|ie  Otway  as  far  east  as  Comer 
Inlet,  and  sections  of  them  ai-c  prominent  features  where  the  coasta 
are  rocky.  The  other  Mesozoic  strata  ar«  absent.  Jilioceue  boils 
occur  in  iiatches  near  Ballarat,  near  Warrnambool,  and  in  som^^  mrts 
of  Gippsland.  These  ar«  unini]xirtant,  however,  compared  with  the 
Pliocene  formations,  which  coi-er  a  very  large  part  of  the  colony, 
notably  the  great  plains  of  the  Winiincia  and  the  Mumy  valley. 
They  also  occur  in  smaller  areas  over  the  Silurian  rock,  either  aa 
cappings  of  prominences,  that  wer?  left  as  islands  when  the  wa\c« 
of  Post-Tertiary  seas  washed  away  the  rest  of  the  beds  or  else  as 
"leads"  i.e.,  the  beds  carved  out  of  Silurian  strata  by  rivers  of 
Mesozoic  periods,  but  filled  in  during  Pliocene  times  by  deiiosits  of 
debris  from  the  mountains.  Thcso  have  been  protected  by  their 
sunken  jxisitiou  when  the  gnat  bulk  of  the  lliocene  beds  wcro 
washed  away.  It  i.s  from  these  old  river  beds  that  the  alluvial  gold 
of  Victoria  is  got.  This  gold  was  evidently  at  one  time  cont^iue^l 
in  veins  of  auriferous  quartz  which  wem  worn  down  and  canieU 
into  the  streams.  There  the  heavy  jiarticles  of  gold  gatheretl  in  the 
hollows,  forming  those  collections  known  to  miners  aa  iKKkcls.  lu 
some  )iarts  of  Victoria  vast  sheets  of  lava  overlie  the  Pliocene  lieils. 
These  are  most  ])rominent  in  the  south-western  corner.  The  district 
round  AVamiambool  jtoasesscs  eighty-thrco  extinct  volcanoes,  and 
ther«  were  probably  many  more  whoso  cratcis  have  been  completely 
denuded.  The  volcanoes  wens  of  no  grest  height,  but  from  them 
issued  cbeeta  of  glowing  lava,  covering  the  plains  for  liundMsis  of 
square  miles.  At  Ballarat  the  mining  sliafts  descend  through  four 
beds  of  basalt  divided  fi-om  one  another  by  deposits  of  clay.  Tlieao 
represent  four  distinct  outflows  of  lava  in  comiiaratively  recent 
geologic  times. 

During  1889  665,188  oz.  of  gold  were  obtained  of  the  value  of  Milt'  >:•. 
£2,660,780.  Tlie  total  yield  from  1851  to  1886  was  54,3»S,182  oi. 
of  the  ralue  of  about  X217,570,00O.  The  number  of  miners  is  alxiut 
26,0<iO,  of  whom  nearly  5000  are  Chinese.  These  devote  themxrlvrs 
in  nearly  equal  proportions  to  alluvial  mining  and  ounrtz  mining. 
Hut  little  is  now  done  in  the  way  of  merely  surface  alluvial  digging 
The  shafts  are  carried  do«  n  to  tlie  l»«U  of  ancient  rivers,  where  tli  I 
layers  of  what  are  called  "  wash  dirt"  vary  in  thickness  from  1  U 
12  feet,  yielding  from  )  to  3  oz.  i>er  cubic  vsrd.  Quartz  mining  i| 
rnpidly  mcrrnsing  in  extent,  though  the  total  quantity  of  gold  oh- 
tnineti  it  steadily  decreasing  and  the  expense  of  getting  it  is  increas. 
iiig.  for  the  shafts  are  l>econiiiig  of  exceaaive  depth,  tjno  at  Stawrll 
penetrates  2409  feet  Wlow  the  surface  ;  two  others  exceed  2000  j 
and  there  are  in  nil  17  shnfls  each  oyer  1000  fert  in  depth.  The 
avcrnge  yield  of  this  quartz  has  liern  of  late  al>out  10  dnts.  to  tho 
ton.  AlxMit  onetliinl  of  the  area  of  Victoria  is  Bup{>okcd  to  be  auri- 
ferous, but  only  1300  wiuare  miles  have  st  yet  been  worketl.  Be- 
sides gold,  Vi<-toria  pmdiices  a  little  tin,  copper,  and  antimony,  and, 
in  still  kmsllrr  ipiantilieN,  rinr,  load,  coImU,  bismuth,  and  manga* 
nese.  Iron  ore  is  liring  snirlte«l,  but  tho  indnstry  has  not  yet 
rrarhrd  s  ftsying  rnndilion.  (Irent  efTorts  are  being  msdo  to  dts. 
rorer  cnslhelds  or  to  open  up  those  thst  are  known  to  exist.  The 
total  value  of  the  coal  raised  in  the  colony  up  to  dais  (IMS)  is  only 
f  17.000.  A  promising  S-foot  s<-ain  is,  however,  now  being  worked 
in  Oippsland. 

Tlio  nalite  trees  l«loii4{  fhi'fly  to  the  Miiiiaam,  biing  largely  Flora 
ooioponxi  of  Euenli/i/i  or  gum  tree*.     There  ti«  acverml  buudivd 
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p«ci««.  lit  mo»t  notAblc  being  Eiimtyplus  owyjrfn/iHn,  t  tree  with 
ult  vliite  rtcm.  tniootli  »•  »  imrblo  column,  ami  williout  lir»nchc« 
lor  60  or  70  fwl  frum  the  urounJ.     It  U  .iiiKul.irly  Wouliful  when 
wrn  ill  l;Io«r^  for  thc«  hav«  all  tlio  apiwariiice  of  loflv  I'lllarml 
cmihcJiilt.     TliMe  trcT«  are  ainonij  the  taflcst  in  th«  worlJ,  avenR- 
M-i  III  wiiio  Jutricti  about  300  fo«t.     The  longest  ever  mraiuroU 
*ii  foun.l  i-rMtraio  on  the  Dla^k  Spur;  it  mcavirca  470  fi-ct  in 
UniJth  ;  It  naa  81  feet  in  prth  near  tlio  rooL      AVoi.Vdu  ijUmlus 
or  blue  cum  ha«  brvM.l  (jnen  leavei,  which  yield  tluj  eucalyptua  oil 
of  the  pliannacojxria.     EitcaUjplui  rvtirala  a  eiloiuively  ujcU  in 
the  eolonj  a«  a  Iiinbcr.  being  [wpularly  known  ai  r»d  gum  or  hard 
vao>L      It  ia  "luile  uniir^tcvl  by  weather,  and  almost  indeslrucliblo 
when  UJod  aa  pile*  for  piers  or  whirvoi.      Smaller  apecies  of  cuca- 
lyplUJ  form   the  common   "biuh."     MeUleucls,   alw  of  .Vvrlacta 
kind,  are  prominent  object*  along  all  the  coaaU,  where  they  grow 
deiivly  o*  the  landhills,  forming  "litree"  scrub,      i'uni/v/i/uj 
rfmioxi  is  a  species  which  grows  only  6  to  12  feet  high,  but  with  » 
straight  stein  ;  the  trees  grow  to  close  tc^elhcr  that  it  is  dlllicult 
to  |ienelnte  the  scrub  formed  by  them,     klevcn  and  a  half  million 
«Cf«  of  the  Wimmera  distiict  are  covetvd  with  this  "  malice  scrub," 
•a  it  is  called.     Recent  legislation  has  made  this  land  e.-isy  of  acquisi. 
tion,  and  the  whole  of  it  has  been  uken  up  on  pastoral  Icascs.     Five 
hundred  thousand  acres  have  recently  been  Uken  up  as  an  irriga- 
tion colony  on  Ciliforni.-in  principles  and  laid  out  in  40acr«  farms 
and  orchards.     The  UguminosM  are  chidly  renrcscntcd  by  acacias, 
of  which  the  wattle  is  the  commonest     The  black  wattle  is  of  con- 
•iderable  value,  its  gum  being  marketable  and  iU  bark  worth  from 
£S  to  £10  «  ton  for  Unning  purposes.      The  golden  wattle  is  a 
bcantlful  tree,  whose  rich  yellow  blossoms  fill  the  river-valleys  in 
early  spring  with  delicious  scent.     The  Cotuariiia  or  aheoaks  are 
gloomy  trees,  of  little  use,  but  of  frciuent  occurrence.    Heaths,  grisa- 
trees,  and  magnificent  ferns  and  ferntrecs  are  also  noUblo  features 
is  Victorian  forests.      But  European  and  subtropical  vegetation  has 
b»»n  intrwluced  into  the  colony  to  such  an  extent  aa  to  have  largely 
alt.red  the  characters  of  the  flora  in  many  districts. 
I.         The  indigenous  animals  belong  almost  wholly  to  the  Marsupiaha. 
Kangaroos   are  tolerably  abundant  on  the  grassy  plains,  but  the 
process  of  settlement  is  causing  their  extermination.     A  smaller 
•  pxaes  of  almost  identical  appearance  called  the  wallaby  is  still 
numerous  in  the  forest  lands.     Kangaroo  raU,  opossums,  wombats, 
native  heart,  bandicooU,  and  native  cats  all  belong  to  the  same 
claaa    Tbc  wombat  forms  extensive  burrows  in  some  districts.    The 
native   bear   is  a   frugivorous  little  animal,    and   very  harmless. 
Bats  are  numerous,  the  largest  species  being  the  flving  fox,  very 
abundant    in    some    districts.       Eagles,    hawks,    turkeys,    pigeons, 
ducks,  quail,  snipe,  and  plover  are  common  ;  but  the  characteristic 
denizens  of  the   forest  are  vast   flocks  of  parrots,    parakeets,   and 
cockatoos,  with  sulphur-coloured  or  crimson  crests.     The  laugliing 
jackass  (giant  kingfisher)  is  heaid  in  all  the  country  parts,  and 
magi.ics  are  numerous  everjwhere.      Snakes  are  numeioua  ;  but 
less  tlian  one-fourth  of  the  species  are  venomous,  and  they  arc  all 
very  shy.    The  deaths  from  snake-bite  do  not  average  2  per  annum. 
A   great   change    is   rapidly   taking  place    in    the    fauna   of   the 
country,  owing  to  cultivation  and  acclimatization.     Dingoes  have 
nearly  disappeared,  and   rabbits,  which   were  introduced  only  a 
few  yean  ago,  now  abound  in  such  numbers  as  to  bo  a  positive 
.     nuisance.    T>eer  are  also  rapidly  becoming  numerous.     Sparrows 
and  swallows  are  as  common  as  in  England.     The  trout,  which 
has  also  been  acclimatized,  is  taking  full  possession  of  some  of  the 
streama 

In  1878  Victoria  possessed  nearly  eleven  millions  of  sheep.  V  ic- 
c.  torian  sheep  give  an  exceptionally  largo  yield  of  wool,  and  their 
fleeces  obtain  a  higher  price  (on  the  average  6s.  ?d.)  than  any  other 
grown  in  Australia.  The  colony  has  one  and  -'luartcr  millions  of 
cattle,  three  hundred  and  eight  thousand  horses,  and  about  a 
quarter  of  a  million  of  pigs.  _  _ 

fnl-  Tliere  were  in  1887  about  38,000  farms  in  the  colony,  containing 
over  2,417,157  acres  of  land  actually  culti%-ated  ;  in  almost  all 
farms  tliere  is  much  land  that  is  not  actually  tilled.  Every  year, 
however,  a  larger  and  larger  proportion  is  brought  under  the  plough. 
In  the  year  ending  Uarch  1687  the  crops  were  as  follows :— wheat, 
12,l«O,038  bushels;  oats,  1,256,079  bushels;  "barky,  827,852 
bushels;  poUtoea,  170,661  Ions;  and  hay,  -tSS.OlO  tons.  The  aver- 
age produce  per  acrt  of  wheat  crop  was  ui  bushels ;  the  average  per 
acre  of  oats,  23  bushels;  of  barley,  22  bushels ;  of  poUtocs,  3  J  tons. 
There  are  10,300  acres  of  vineyards,  producing  986,011  gallons 
of  wine,  and  this  industry  is  fast  increxsing.  The  hop  plantations 
in  1887  j-iclded  5023  cvrts,  of  hops.  The  following  crops  arc  being 
more  or  less  experimented  with  : — arrowroot,  beetroot,  flax,  mangel 
wurzel,  mustard,  olives,  poppies,  orange^  and  some  other  fruits. 
In  the  same  year  there  were  produced  12,008  cwta.  of  tobacco. 
Almost  every  fruit  is  grown  more  or  less,  but  the  banana  and 
orange  cannot  be  considered  commercially  successful.  Apples, 
rKiars,  peaches,  grapes,  loquaU,  mulberries,  plums,  gooseberries, 
strawberries,  melons,  apricots, raspberries,  ch'emes,  currants,quinccs, 
ilmondj,  figs,  walnuts,  all  grow  well  and  are  in  common  use. 
iiinanas,  pine-apples,  oranges,  and  paasicn  Jruit  are  cheap,  but 
->t_10» 


Ihey  come  from  the  northern  colonics.     TomatoesTJe  plentiful  and 
cheap,  being  easily  grown  in  all  jiarls  of  the  colony. 

The  central  half  of  Victoria  is  well  supplied  with  a  cioso  network  Cora- 
of  railways,  whilst  several  long  linos  branch  out  into  the  less  settled  miinic« 
districts  cast  and  west  A  lino  parallel  to  the  coast,  joining  Mel-  lion. 
bourne  to  Ilairnultle,  is  sufficient  for  the  Gippslaml  trudic.  I'ruin 
Sale  a  nuinU'r  of  short  lines  are  being  constructeil  for  the  con- 
venience of  the  surrounding  district  To  the  west  there  is  a  lino 
270  miles  long  joining  Melbourne  to  Portland,  giving  oil  short 
branches  on  both  sides.  Three  lines  are  being  steadily  pushed 
forward  to  the  northwest  into  the  Wimmera  district.  In  1887 
there  was  a  total  length  of  1880  miles  oiwu  for  traffic.  The 
average  cost  of  tho  lines  now  in  operation  has  been  £11,748  per 
mile,  but  all  tho  more  recently  coostrucled  Kncs  have  not  ex- 
ceeded £5000  per  mile.  Tho  receipts  for  the  year  1886  87  were 
£2,453,078,  and  the  working  exiwnses  £1,427,116.  All  tho  lines 
are'  on  a  uniform  gaugo  of  5  feet  3  inches,  aii<l  they  all  belong  to 
tho  state,  being  managed  by  a  special  board  of  three  coniinissioncra. 
Communication  with  Sydney,  573  miles  distant,  is  elfcctcd  by  rail 
in  19  to  25  hours,  and  with  Adelaide  in  aljout  20  hours. 

Tho  well -settled  parts  of  the  colony  are  excellently  supplied 
with  macadamized  roads,  whiili  are  constructed  and  repaired  bv 
8hir<?  councils,  whoso  chief  function  it  is  to  raise  rcvenucp.  each 
from  its  own  district  to  snpiwrt  tho  roads  in  that  district  Tho 
less  settled  districts  have  tracks  on  which  riding  or  driving  is  ex- 
cellent after  fino  weather,  but  not  after  much  r.iin. 

Victoria  has  420  telegraph  stations,  connected  by  4096  miles 
of  line.  Melbourne  is  connected  with  every  town  or  borough 
in  Australia,  Tasmania,  and  New  Zeoland.  It  is  also  joined  with 
London,  tho  len"tli  of  line  being  13,695  miles.  The  shortest  re- 
corded time  for  tho  traiisniission  of  a  mesBago  along  this  line  is  32 
minutes  ;  tho  average  time  is  about  three  hours.  There  are  about 
1300  telephone  wires  in  use  in  the  colony,  chiefly  in  Melbourne. 

In  1886  the  colony  had  1429  post-oBiccs,  through  which  tlicro 
piKscd  38,392,414  letters  and  postcards,  17,482,190  newspapers, 
and  6,926,525  packets. 

Victoria  is  fully  committed  to  tho  system  of  "  protection  to  native  Trade, 
industry."  In  1886  tho  value  of  its  manufactures  was  £13,370,000, 
of  which  over  £2,250,000  worth  was  exported.  Tho  number  of 
establishments  was  2770,  and  the  number  of  hands  employed  45,770. 
Tho  total  value  of  tho  exports  for  1886  was  £11,795,321,  the  chief 
items  of  which  were  wool,  £5,028,061 ;  gold,  £4,309,635  ;  live  stock, 
£898,000  ;  wheat,  £408,000  ;  flour,  £318,000  ;  sugar  (brought  to  Vic- 
toria to  bo  refined),  £266,779  ;  tea  (brought  to  Melbourne  to  be  re- 
exported), £395,000  ;  machinery,  £184, 135.  Tho  imports  in  188C 
amounted  to  £18,530,575  in  value,  of  which  48,7,41,275  were  from 
tlio  United  Kingdom,  £6,567,403  from  otIiiT  liritish  colonics,  and 
£3,221,897  from  foreign  countries,  the  United  States  heading  tho  list 
with  over  half  a  million,  chiefly  manufactured  goods. 

In  1886  2307  vessels  entered  at  Victorian  ports  (chiefly  Mel-  Shipping 
bourne)  and  2324  cleared,  tho  tonnages  being  1,818,058  and 
1,887,329  respectively.  Of  tho  vessels  that  entered  1084  and  of 
those  that  cleared  1721  were  colonial,  their  respective  tonnage?  being 
958,833  and  983,295.  Of  British  vessels  there  enUred  407  (048,026 
tons)  and  cleared  382  (661,833  tons).  There  is  no  shinbuilding  of 
importance  carried  on  in  Victoria,  only  4  small  vessels  having  been 
built  in  1886,  with  a  total  tonnage  of  420.  But  there  is  a  brisk 
trade  in  repairs,  there  being  several  good  yards,  and  tho  Govern- 
ment possesses  at  Willianistown  a  graving  dock  which  admits 
vessels  500  feet  long,  the  dcjilh  of  water  being  27  feet. 

Eleven  banks  of  issue  in  Victoria  had  in  1886  notes  to  the  extent  Banks. 
of£l, 399,208  in  circulation ;  their  deposits  bearing  interest  amounted 
to  £23,999,791,  not  hearing  interest  (current  accounts),  £7,239,681. 
Tho  totol  liabilities  amounted  to  £33,085,989,  tho  assets  to 
£41,170,989.  The  average  rate  of  annual  dividends  is  12}.  There 
are,  besides,  six  banking  companies  which  do  not  issuo  notes,  and 
two  distinct  sysUms  of  savings  banks.  The  ordinary  savings  banks 
had  in  1880  15  branches  with  111,031  depositors,  who  owned 
£2,322,959  of  deposits.  There  wcro  264  branchc"  of  the  post-oflico 
savings  banks,  with  78,328  dcpositore,  owning  £1,266,957.  But 
perhaps  the  most  popular  institution  for  the  investment  of  money 
among  persons  of  moderate  means  is  tho  building  societies,  of  which 
60  were  returned  in  1886,  with  19,907  members,  holding  £2,910,792 
as  deposits.  These  societies  act  as  banks,  and  members  havo  their 
current  accounts  with  them.  The  total  sums  deposited  in  banks 
and  building  societies  in  1888  amounted  to  forty  millions. 

Victoria  enjoys  almost  absolute  autonomy.  The  practical  govern-  Adminis> 
ment  of  tho  countrj-  rests  with  tho  parliament,  consisting  of  two  (ration. 
houses.  The  legislative  council  contains  42  members  elected  by 
14  electoral  provinces.  Each  member  holds  his  seat  for  six  years, 
a  third  of  them  retiring  every  two  yeara  but  being  eligible  for  re- 
election. To  be  eligible  for  election  a  candidate  must  be  over  thirty 
years  of  age  and  [msscssed  of  freehold  property  to  tho  extent  of 
£100  per  annum.  The  electoral  body  consists  of  all  citizens  over 
twenty-one  yeara  of  age,  either  possessing  property  of  the  yearly 
value  of  £10  or  p.iying  rates  on  property  of  not  less  than  £25 
annual  value.    To  these  are  added  all  graduates  of  universities  atd 
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«11  members  of  the  learned  professions.  Members  of  the  legislative 
council  receive  no  nayincnt.  They  form  a  sort  of  court  of  revision 
of  the  work  done  in  the  lowrr  house.  The  legislative  assembly 
consisU  of  86  members  elected  by  55  electoral  districts  ;  they  are 
paid  at  the  rate  of  £300  a  year.  A  general  election  must  take 
place  every  three  years.  In  all  other  respects  it  resembles  very 
closely  the  British  House  of  Commons.  Every  man  of  the  full 
Bge  of  twenty-one  years  »vho  has  taken  out  his  elector's  right  has 
a  vote  for  the  election  of  a  member  for  the  district  in  which  he 
resides.  All  voting  is  by  ballot  Tho  governor  is  appointed  by 
the  sovereign  of  the  British  empire.  He  has  the  power  of  assent- 
ing to  or  rejecting  bills  sent  up  to  him  from  parliament,  except 
tight  classes,  which  ho  is  bound  f>  refer  to  the  sovereign,  who  can 
disallow  all  bills  by  signifying  disapproval  of  them  within  two 
years  of  their  being  passed  by  the  legisktnre.  The  governor  is 
assisted  by  an  executive  council  consisting  of  the  ministers  and  ex- 
ministers  of  the  crown.  The  cabinet  consists  of  treasurer,  chief 
aecrctary,  minister  of  public  instruction,  commissioner  of  trade  and 
customs,  minister  of  mines,  postmaster-general,  minister  of  lands, 
minister  of  public  works,  minister  of  agriculture,  solicitor-general, 
attorney -general,  and  minister  of  defence.  The  civil  service  of 
Victoria  is  under  tho  control  of  three  commissioners,  who  are  ap- 
pointed for  a  term  of  three  years  by  Government,  but  aro  then 
■wholly  independent.  Their  business  is  to  make  all  appointments, 
determine  aU  promotions,  and  watch  over  the  administration  of  tho 
Civil  Service  Act.  Their  existence  has  effectually  abolished  tho 
evils  of  political  patronage. 
KuDce.  During  the  financial  year  1886-86  the  total  receipts  of  the  colony 
from  all  sources  amounted  to  £6,945,099  and  the  expenditure  to 
£6,513,539.  On  30th  June  1887  the  public  debt  amounted  to 
£33,119,164,  more  than  twenty-three  millions  of  which  have  been 
borrowed  for  the  construction  of  railways. 
Edoca-  Victoria  possesses  a  most  efficiently  organized  system  of  state 
tios.  schools,  where  the  education  given  is  free,  secular,  and  compulsory. 
Tho  schools  number  1826,  with  4050  teachers,  and  189, 037  scholars. 
The  average  arttendance  is  119,488.  Tb"  state  awards  each  year 
for  competition  among  boys  and  girls  of  the  state  schools  eleven 
exhibitions  of  the  yearly  value  of  £35  each,  tenable  for  six  years, 
and  two  hundred  of  the  value  of  £10  each  for  three  years.  Tho 
successful  candidates  of  the  former  must  go  for  two  years  to 
a  college  or  grammar  school  and  then  enter  tho  university  of 
Uelboume  ;  those  of  the  latter  class  attend  the  nearest  grammar 
school  The  Roman  Catholic  Chtirch  supports  130  primary  schools 
■with  18,000  scholars.     Secondary  education  is  quite  unconnected 


with  the  state  and  wholly  un5un|>orted  by  it ;  but  the  churches  and 

f)rivatc  enterprise  provide  all  tliat  is  needed.     Tho  Church  of  Eng- 
and  has  large  grammar  schools  in  Mclbourno  and  Gcelong.     The 


Presbyterians  have  colleges  in  Melbourne,  Gcelong,  and  Ballarat, 
and  a  ladies'  college  in  Melbourne.  Tho  Wesleyans  have  colleges 
for  males  and  females  respectively  in  Melbourne.  Tho  Catholics 
have  also  two  institutions.  Private  grammar  schools  exist  in  all 
important  towns.  The  university  has  four  faculties — arts,  law, 
engineering,  and  medicine — in  which  in  1836  tho  students  num- 
bered respeclivcly  166,  61,  9,  and  212.  There  aro  14  professors  and 
10  lecturers.  About  one  thousand  candidates  present  themselves 
every  year  for  matriculation,  but  only  about  160  actu.illy  enter 
the  university  each  year.  A  considerable  number  of  ladies  have 
matriculated  And  are  pursuing  their  studies  in  the  university.  In 
1886  tho  number  of  persons  who  graduated  was  124  and  the  total 
from  the  beginning  of  the  university  (founded  in  1853)  has  been 
1169.  Tho  compulsory  clause  has  not  been  in  force  more  than  ten 
years,  and  it  has  not  yet  produced  its  full  result  in  raising  tho 
general  standard  of  education.  At  prcsoiit  94  per  cent,  of  Iho 
children  between  the  ages  of  six  and  fifteen  attend  school,  but 
nearly  a  fourth  of  these  fail  to  make  up  40  days  in  tho^uarter. 
Btill  of  persons  above  fifteen  years  of  ago  96  per  cent,  can  read 
and  92  per  cent  cin  both  read  and  write.  These  results  would 
l)e  evtn  more  favourable  hut  for  tho  prcsi'nco  of  13.000  Chineso 
in  tho  i-olony  nearly  all  of  whom  are  returned  as  illiterate,  neither 
rea'lin;r  nor  writing  English. 
Papula-  Iti"  !'>i'ih(i'.n  in  I  ««6  wni  1,003,043(531,452  males  and  471,1191 
liou.         feort'  lilf  were  born  in  the  rolonv  and  rather 

ItA-i  'sh   Isles.     The  estimati'd  pcpulali.in 

at  tl,         .        _  ,'.<0O.     In  religion  a  third  aro  Kpivo- 

naliani,  ■  fourth  Catholics,  a  sixth  Presbyterians,  and  an  eighth 
WesUrani. 

71..'  '       '      •  :">     f  •^■'     '    -Hnes  left;  but  they 

nev. :  '  ttlrd  in  the  colony, 

th«:  '  1  place  thrm  as  low 

as  6u  I.  liito  whu  iiuw  ivhi.t.ii  Ir.c  on  kl.itions  maintained  by 
the  fiovemmont.  They  arc  allowed  grwil  freedom,  with  plenty  ol 
land  In  roam  over,  but  each  lUtion  ia  uniler  the  patorniil  care  of 
a  lur^nntendent.  Nevertheless  they  are  steadily  diminishing  Id 
nnrnVrs.  .       .  ,     „  t, 

BMorr  Th«  r»,t»Tn  ihnr.  of  Victoria  w««  fimt  einlnrod  bv  Surgeon  Bsm, 
who  io  January  17fS  rounded  f'apo  ll"«e  from  .Svdn'y  in  a  what"- 
boat     The  WMUru  half  was  first  cxaminotl  iu  1600.1  by  Lieutcuaut 


Grant,  when  ne  discovered  Port  Ptillip.  In  1802  Flinders  in  charga 
of  a  British  exploring  expedition  and  Baudin  at  the  head  of  one 
sent  out  by  Napoleon  did  exploring  work  in  the  same  waters. 

The  colony  was  at  first  kno«Ti  as  Port  Phillip,  settlement  being 
couGned  to  the  shores  of  that  inlet.  The  earliest  attempt  to 
colonize  this  part  of  Australia  was  made  in  1S03,  when  Collins 
was  sent  out  with  a  number  of  convicts  and  landed  on  the  sandy 
peninsula  to  the  east  of  the  entrance  to  the  bay.  But,  water  being 
scarce,  he  went  across  to  Tasmania.  In  1835  John  Batcmau  and 
John  Pascoe  Fawkner  brought  over  from  Tasmania  rival  pastoral 
companies.  Previous  to  this  the  brothers  Henty  had  formed  a 
whaling  station  at  Portland,  and  had  resided  there  for  two  years. 
But,  as  this  was  a  purely  private  enterprise,  and  not  puljlicly 
known,  the  founding  of  the  colony  is  rightlv  ascribed  to  Bateman 
and  Fawkner.  JUelore  a  year  had  parsed  aKjut  200  persons  had 
followed  in  their  wake.  At  the  end  of  1839  there  were  3000  persons 
on  the  banks  of  the  Yarra  ;  in  1841  these  had  increased  to  11,000. 
In  1842  the  small  community  began  to  agitate  for  separation  from 
New  South  Wales,  and  in  1851,  when  its  desires  were  realized,  it 
numbered  97,000  persons.  In  this  same  year  (1851)  some  of  the 
Australian  colonies  received  constitutions  which  rendered  them 
self-governing,  and  among  these  the  new  colony  of  Victoria  at- 
tained to  the  dignity  of  representative  institutions.  It  was  also  in 
this  year  that  the  discovery  of  gold  totally  altered  the  character 
and  prospects  of  Victoria.  The  discovery  was  first  made  in  New 
South  Wales  in  February  1851  by  Edward  Hargraves  ;  but  a  montli 
or  two  elapsed  before  it  became  generally  known.  So  great  was  the 
exodus  to  New  South  Wales  that  a  committed  of  leading  Melbourne 
citizens  offered  a  reward  for  tho  first  discovery  of  gold  in  Victoria. 
Numerous  parties  scoured  the  colony,  with  the  result  of  finding 
gold  at  Clones.  Six  weeks  later  the  wonderful  field  of  Ballarat 
was  discovered,  and  attention  was  drawn  to  Victoria  as  a  gold- 
producing  country.  In  1852  there  were  70,000  arrivals  in  the 
colony,  nc.irly  all  men.  In  1853  there  were  54,000,  in  1854  there 
were  90,000,  and  so  on,  the  population  in  1861  being  six  times  that 
of  1851.  In  1854  the  severity  with  which  the  licence-fee  of  thirty 
shillings  a  month  was  exacted  from  miners,  whether  successful  or 
not,  led  to  a  serious  riot.  A  number  of  tho  ringleaders  were 
brought  to  trial,  but  tho  juries  acquitted  them.  In  1860  tho  ill- 
fated  expedition  of  Burke  and  Wills  left  Mclbourno  on  its  bold 
dash  across  the  continent  In  1863  tho  colony  was  thrown  into 
much  excitement  over  a  constitutional  struggle  generally  known 
as  tho  "deadlock."  The  democratic  party  wished  to  introduce 
the  fiscal  system  of  protection  to  native  industry,  but,  after  the 
bill  had  passed  the  lower  house,  the  upper  rejecte*!  it  It  was  then 
tacked  to  an  Appropriation  Bill,  whicn  the  upper  house  resolutely 
refused  to  pass.  For  a  year  all  supplies  wcio  stopped,  and  the 
business  of  the  colony  was  carried  on  without  funds.  In  1866  a 
compromise  was  effected  ;  but  then  the  struggle  commenced  anew. 
The  English  Government  recalled  the  governor.  Sir  Charles  Dar- 
ling, for  siding  with  the  democracy  ;  the  lower  house,  thinking 
him  ill-used,  placed  on  tho  estimates  a  grant  of  £20,000  for  Lady 
Darling,  which  tho  upper  house  threw  out.  In  1868  Sir  Charles 
received  a  lucrative  position  elsewhere,  with  £5000  from  the  colony 
as  arrears  of  salary.  The  later  history  of  tho  colony  tells  only  of 
quiet,  orilerly,  ana  unbroken  prosperity.  (A.  9U.) 

VICTORIA,  capital  of  British  Columbia  and  the  iirinci- 
pal  town  of  Vancouver  Island,  in  the  south-east  comer  of 
which  it  is  finely  situated  (48*  25'  20"  N.  lat.,  123*  22'  24" 
W.  long.),  on  a  small  arm  of  tho  sea,  its  harbour,  however, 
only  admitting  vessels  drawing  18  feet.  The  city  has  some 
fine  streets,  Landsomo  villas  and  public  buildings,  Govern- 
ment offices,  and  churches.  There  aro  several  schools,  public 
and  private,  a  free  library,  a  theatre,  a  mechanics'  institute, 
and  a  public  park.  Tho  water  supply  is  good.  The  .town, 
which  is  connected  by  cable  with  tho  mainland,  is  a  favour- 
ite holiday  resort  for  tho  Columbiana.  Till  ISSS  Victoria 
was  a  iio.it  of  tho  Hudson  Bay  Com[)any.  The  city  was 
incorporated  in  I8fi2;  and,  according  to  the  ccn.'us  of 
1H8G,  the  population  was  14,000,  including  Chinese  and 
Indian.s,  spread  over  nn  area  of  4  square  miles. 

VICTOUIA,  a  city  of  I'razil,  capital  of  tho  province  of 
Espirito  Santo,  'JTO  miles  north-east  from  Kio  do  Janeiro, 
in  CO'  1 8'  .S.  lat.  and  40'  20'  W.  long.  Victoria,  which  has 
a  white,  Negro,  and  coloured  population  (1880)  of  12,.')00, 
stands  on  tho  west  side  of  an  ir.land  at  the  head  of  tho  Bay 
of  Eipirito  Snnto,  the  entrance  of  which  is  defended  by  live 
forts,  and  also  rendered  difficult  of  access  by  several  other 
islets  and  rerfs  rising  little  aliovo  high-water  niiirlc.  The 
town  is  regularly  laid  out  and  woll-biiill,  with  ennio  good 
ttrculs,  two  or  three  fine  churches,  a,  substantial  gi'veruoi'a 
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.tsidenee,  and  a  few  other  conspicuons  buildings.  The 
surrounding  district  grows  much  rice,  sugar,  and  manioc, 
which  with  other  produce  ar«  here  shipped,  chiefly  for  the 
oeighbouriog  coast  towns. 

Vir'criA,  originally  E«|>irito  Santo,  is  one  of  th«  oldest  Portuguese 

'.1  the  Bruilian  cotut,  having  been  founded  in  1535  by 

.la  Coutinho  at  a  little  dtstaniN}  from  its  present  site, 

...  side  and  nearer  to  the  entrance  of  the  bay.     It  took 

the  name  ot  Victoria  in  165S  to  commemorate  the  crushing  defeat 

inttioted  br  Fernando  de  Sa  on  the  allied  Indian  tribes  of  the 

Aiiuort\  "fapininguins,  and  Goitaca^es  in  that  year.     The  origin,il 

site  is  still  occupied  by  a  group  of  houses  and  buildings  commonly 

known  as  the  Villa  Velha  or  "  Old  Town,"  which  is  separated  from 

Victoria  by  the  Rio  Santa  Maria  flowing  to  the  sout''  ''est  corner 

of  the  bay. 

VID.A,  MjUIco  GniOLAMO  (c.  U89-1566),  one  of  the 
most  eminent  Latin  poets  and  scholars  of  the  ago  of  Leo 
X.,  was  born  at  Cremona  shortly  before  the  year  1190. 
He  received  the  name  of  Marcantonio  in  bapti.sm,  but 
changed  this  to  Marco  Oirolamo  when  he  entered  the  order 
vi  the  Cnnonici  Regolari  LateranensL  During  his  early 
r.  .-.nhooj  he  acqviired  considerable  fame  by  the  composition 
cf  two  didactic  poems  in  the  Latin  tongue,  on  the  Game 
of  Chess  and  on  the  Siihrorm,  This  reputation  induced 
him  to  seek  the  papal  court  in  Rome,  which  was  rapidly 
becoming  the  headquarters  of  polite  learning,  the  place 
where  students  might  expect  ad%'anceraent  through  their 
literary  talents.  Vida  reached  Rome  in  the  last  years  of 
the  pontificate  of  Julius  II.  Leo  X.,  on  succeeding  to  the 
papal  chair  (1513),  treated  him  with  marked  favour,  be- 
stowed on  him  the  priory  of  St  Sylvester  at  Frascati,  and 
bade  him  compose  a  heroic  Latin  poem  on  the  life  of  Christ. 
Such  was  the  origin  of  the  Vhristiad,  Vida's  most  cele- 
brated, if  not  his  best,  performance.  It  did  not,  however, 
see  the  light  in  Leo's  lifetime.  Between  the  years  1520 
and  152"  Vida  produced  the  second  of  his  masterpieces 
in  Latin  hexameters,  a  didactic  poem  on  the  Art  of  Poelrp. 
Clement  VII.  raised  him  to  the  rank  of  apostolic  proto- 
notary,  and  in  1532  conferred  on  him  the  bishopric  of  Alba. 
It  is  probable  that  he  took  up  his  residence  in  this  town 
soon  after  the  death  of  Clement ;  and  here  he  spent  the 
greater  portion  of  his  remaining  years.  Vida  attended  the 
council  of  Trent,  where  he  enjoyed  the  society  of  Cardinals 
Cervini,  Pole,  and  Del  Monte,  together  with  his  friend  the 
poet  Flaminio.  A  record  of  their  conversations  may  be 
studied  in  Vida's  Latin  dialogue  De  RepuUica.  Among 
his  other  writings  should  be  mentioned  three  eloquent  ora- 
tions in  defence  of  Cremona  against  Pavia,  composed  upon 
the  occasion  of  some  dispute  as  to  precedency  between 
those  two  cities.  Vida  died  at  Alba  on  27th  Seotember 
1566. 

Vida's  fame  rests  almost  wholly  on  his  Latin  poems.     These  are 
more  remarkable  for  their  purity  and  grace  of  stylo  than  for  quali- 
ties of  ima^nation  or  powerful   thinking.      His   contemporaries 
were  of  opinion  that  Vida  approached  more  nearly  to  the  ancients 
in  majesty  and  gravity  of  diction  than  his  rivals.     Indeed,  the 
Pottiai   can  still   be   read   with   both    pleasure   and    instruction. 
Though  we  miss  the  poetic  glow  of  Poliziano's  and  Pontano's  Latin 
com(tositionR,  and  the  ezqmsite  workmanship  of  Flaminio's  lyrics, 
there  is  in  Vida  so  facile  a  command  of  the  Latin  languaffe  and  metre 
that  we  mi;<ht  fancy  ourselves  listening  to  a  writer  of  tlie  Augustan 
age.     The  following  lines  \nll  give  a  fair  notion  of  his  powers  : — 
Dii  Roma  iadl^tefl,  TVojie  toqce  auctor,  Apollo, 
l<'Dde  genu  no«tmm  ctell  se  tonlt  ad  astra, 
H:»nc  laltem  anferrt  taDdem  prohibete  Latinla : 
Artibiu  emlneat  MDiper  itndiliqee  Minerval 
ItaliA,  et  geiites  doecat  polchfrrliim  Homa ; 
QQandoqoldem  arrnoram  penlcua  tortuna  lecesalt) 
Tanla  Italoi  Inter  cr«v1c  diaeordla  reges ; 
Ipti  no«  inter  u-voi  devtringlmun  ensca, 
>cc  patriam  padct  extemli  apcrlre  tyrannls. 

This  pious  prayer  w»s  not  granted  in  the  age  which  followed  the 
council  of  Trent. 

VUi't  po«mi  TTore  collected  and  printed  at  Oxford  In  1722,  and  an  enlarged 
edition  aripeare'l  In  1731.  For  an  account  of  his  works,  see  Symonds's  Rtnait- 
m%:<  f-i  Aoly,  ToL  iL 

VILN,  Joseph  Marie  (1716-1809),  French  painter,  was 
not  only  the  naster  but  the  foreninner  of  David,  and  the 


author  of  the  classic  movement  which,  inaugurated  under 
Louis  XVI.,  ran  itself  out  under  the  first  empire.  He 
was  VHirii  at  Montpellier,  18th  Juno  1716.  Protected  by 
Comto  do  C.iylus,  he  entered  at  an  early  ago  tho  studio 
of  Natoire,  and  obtained  the  great  prize  in  1745.  He 
used  his  time  at  Rome  in  applying  to  tho  study  of  nature 
and  the  development  of  his  own  powers  all  that  ho  gleaned 
from  tho  masterpieces  around  him ;  but  his  tendencies 
were  so  foreign  to  tho  reigning  taste  that  on  his  return  to 
Paris  ho  owed  his  admission  to  tho  academy  for  his  picture 
Daedalus  and  Icarus  (Louvre)  solely  to  tho  indignant  pro- 
tests of  Boucher.  When  in  177C,  at  tho  height  of  his 
established  reputation,  ho  became  director  of  the  school  of 
Franco  at  Rome,  ho  took  David  with  him  amongst  his 
pupils.  After  his  return,  five  years  later,  his  fortunes 
were  wrecked  by  the  Revolution  ;  but  he  undauntedly  set 
to  work,  and  at  the  ago  of  eighty  (1796)  carried  off  the 
prize  in  an  open  Government  competition.  Bonaparte 
acknowledged  his  merit  by  making  him  a  senator.  Ho 
died  at  Paris  on  27th  March  1809,  leaving  behind  him 
several  brilliant  pupils,  amongst  whom  were  Vincent, 
Regnault,  Suv6o,  Mi5nageot,  Taillasson,  and  others  of  high 
merit ;  nor  should  the  name  of  his  wife,  Marie  Th(5r6sa 
Reboul  (1728-1805),  herself  a  member  of  the  academy,  be 
omitted  from  this  list.  Their  son,  Mario  Joseph,  born  in 
1761,  also  distinguished  himself  as  a  painter. 

Vienna  (Germ.  Wlen),  the  capital  and  largest  city 
of  the  Austrian-Hungarian  empire,  is  situated  on  the  right 
bank  of  the  Danube,  in  48°  13'  N.  lat.  and  16°  23'  E. 
long.,  at  a  height  of  about  550  feet  above  the  level  of  the 
sea.  It  lies  at  the  base  of  the  last  outlying  spurs  of  the 
eastern  Alps  (the  Wiener  Wald),  at  the  beginning  of  a 
Ijlain  which  stretches  eastwards  to  the  Carpathians.  The 
main  channel  of  the  Danube  passes  to  the  north  of  Vienna; 
but  an  arm  of  tho  river,  the  Danube  Canal,  passes  through 
tho  city,  dividing  it  into  two  unequal  parts.  Into  this 
arm,  on  the  east  side  of  Vienna,  flows  the  dirty  and  gener- 
ally insignificant  stream  called  the  Wien,  which  gives  its 
name  to  tho  city.'  ■  Vienna  is  the  principal  residence  of 
the  emperor,  the  see  of  an  archbishop,  the  seat  of  the  im- 
perial and  Cisleithan  (Austrian)  ministries,  tho  meeting- 
place  of  the  Austrian  diet,  and  also  the  meeting-place, 
alternately  with  Buda-Pesth,  of  the  delegations  (compare 
Austria).  Vienna  is  now  officially  divided  into  the  fol- 
lowing ten  municipal  districts, — the  inner  town  (Innere 
Stadt)  or  old  city  of  Vienna,  Leopoldstadt,  Landstrasse, 
Wieden,  Margarethen,  Mariahilf,  Neubau,  Josefstadt,  Alser- 
grund,  and  Favoriten.  The  inner  town,  which  lies  almost 
exactly  in  tho  centre  of  the  others,  is,  unl'.ke  the  older 
parts  of  most  European  towns,  still  the  most  aristocratic 
quarter,  containing  tho  palaces  of  the  emperor  and  of 
many  of  the  nobility,  the  Government  offices,  many  of  the 
embassies  and  legations,  tho  opera  house,  and  the  principal 
hotels.  Leopoldstadt,  which  is  the  ordy  district  on  the 
left  bank  of  tho  Danube  Canal,  is  the  chii;f  commercial 
quarter,  and  is  inhabited  to  a  great  extent  by  Jews. 
Mariahilf,  Neubau,  and  Margarethen  are  the.  chief  seats  of 
manufacturing  industry.  Landstrasse  may  be  described 
as  tho  district  of  officialism;  there  too  are  the  British  and 
German  embassies.  Alsergrund,  with  the  enormous  general 
hospital,  the  military  hospital,  and  the  municipal  asylum 
for  the  insane,  is  the  medical  quarter.  Tho  inner  city,  or 
Vienna  proper,  was  formerly  separated  fron  tho  other  di.s- 
tricts  by  a  circle  of  fortification!?,  consisting  of  a  rampart, 
fosse,  and  glacis.  These,  however,  were  removed  in  1858- 
1860,  and  the  place  of  the  glacis  has  been  taken  by  a  hand- 
some boulevard  (Ring-Strasse),  2  miles,  in  length  and 
about  150  feet  in  average  width.      A  series  of  external 

'  Some  authorities  counect  the  name  of  Vienna  with  Vindobons 
{see  p.  222  below>. 


220 


VIENNA 


works,  consisting  of  a  rampart  and  fosse,  were  constructed 
in  1704  to  surround  the  whole  city  at  that  time,  including 
its  suburbs;  and  these  are  still  maintained  as  the  boundary- 
line  for  the  city  imposts,  and  separate  the  above-named 
districts  from  the  as  yet  unincorporated  suburbs.  This 
second  girdle  of  fortifications  is  known  as  the  Lines 
(Linien),  and  a  second  wide  boulevard  (Giirtel-Strasse) 
follows  their  course  round  the  city. 

Near  the  centre  of  the  inner  city,  most  of  the  streets  in 
;rhich  are  narrow  and  irregular,  is  the  cathedral  of  St 
Stephen,  the  most  important  mediaeval  buQding  in  Vienna, 
iatin^  in  its  present  form  mainly  from  the  14th  and  15th 


centuries,  but  incorporating  a  few  fragments  of  the  original 
12th-century  edifice.  Among  its  most  striking  features 
are  the  fine  and  lofty  tower  (450  feet),  rebuilt  in  18C0-G4; 
the  extensive  catacombs,  in  which  the  emperors  were  for- 
merly interred  ;  the  sarcophagus  (1513)  of  Frederick  III.  ; 
the  tomb  of  Prince  Eugene  of  Savoy  ;  thirty-eight  marble 
altars;  and  the  fine  groined  ceiling.  A  little  to  the 
south-west  of  the  cathedral  is  the  Hofburg,  or  imperial 
palace,  a  huge  complex  of  buildings  of  various  epochs  and 
in  various  styles,  enclosing  several  courtyards.  The  oldest 
part  of  the  present  edifice  dates  from  the  13th  century, 
and  extensive  additions  are  now  being  made  according  to 
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the  plans  of  the  architect  Fischer  von  Ealach  (1656-1723). 
In  addition  to  private  rooma  and  state  apartments,  the 
Hofburg  contains  a  library  of  400,000  volumes  and  20,000 
MSS. ;  tho  imperial  treasury,  a  storehouse  of  objects  of 
iLa  grcatcKt  historical  interest  and  intrinsic  value ;  a 
(bbinct  of  coins  and  antiquities ;  and  other  important  col- 
lections. In  the  old  town  are  tho  two  largest  of  tho  lliifc, 
extcnnivo  block.i  of  buildings  belonging  to  the  great  abWys 
of  Austria,  which  are  common  throughout  Vienna.  These 
are  tho  Scholtcnhof  (once  belonging  to  the  "Scoti,"  or 
Iri.i>h  Boncdictine.i)  and  tho  Molkerhof,  adjoining  tho  open 
space  called  the  Frciiing,  each  forming  a  little  town  of  itself. 
A«  in  mo3t  Continental  town.%  tho  cu.ntom  of  living  in  flats 
is  prevalent  in  Vienna,  where  few  except  tho  richer  nobles 
occupy  an  entire  house.  Of  lato  tho  so-called  "  Zins- 
poUsto  "  ("tenement  palaces")  have  boon  built  on  a  largo 
and  magnificent  rc.iIo,  often  profusely  mlomcd  without  and 
within  with  {Ainting  and  Kulpturc.    isome  of  tho  finest  of 


these,  a  characteristic  feature  of  Vienna  architecture,  are 
also  to  be  seen  in  the  old  town.  Other  notable  buildings 
within  the  line  of  the  old  fortifications  arc  the  Gothic 
Augn.stino  church,  containing  a  fine  monument  by  Canova; 
tho  Capuchin  church,  with  tho  burial  vault  of  tho  Ha|>s- 
burgs;  tho  church  of  Maria-Stiegcn,  an  interesting  Gothic 
building  of  the  14th  century  ;  tho  handsome  Greek  church, 
by  Han.scn  ;  and  tho  old  rathhaus.  At  tho  comer  of  the 
Orabon  is  the  ".Stock  im  Eiscn,"  tho  8>,imp  of  a  lrc<^, 
said  to  be  tho  last  mrvivor  of  a  holy  grove  round  whirh 
tho  original  sottlement  of  Vindoniina  t-prang  up  (»co  p.  222 
below).  It  is  full  of  nails  driven  into  it  by  travelling 
journeymen.  • 

In  tho  numlicr  of  its  largo  and  handsomo  modem  build- 
ings Vienna  can  h"Id  its  own  with  any  Eufoix-in  capital. 
Most  of  these  are  found  in  or  ndjoininji  tho  llingStniAse, 
which  certainly  ranks  as  one  of  the  most  imi)05ing  achieve- 
ments of  recent  street  architecture.     Op|x>iite  tho  Hof- 
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bvirg,  the  main  body  of  which  is  separated  from  tho  Ring- 
StrosM  by  the  Hofgarten  and  Volksirirton,  rise  tho  haiid- 
ftone  monument  of  tho  empress  M.i:i.\  Theresa  and  the 
imperial  museums  of  art  and  natural  history,  two  extensive 
Renaissance  edifices  with  domes,  matching  cAch  other  in 
every  particular  and  grouping  finely  with  tho  new  jmrt  of 
the  i>alace.  Hans  Makart's  painte<l  domo  in  tho  natural 
histor)-  museum  is  the  largest  pictorial  canvas  iu  tho  world. 
Ac^joining  the  museums  to  the  west  is  tho  palace  of  justice 
(ISSl),  and  this  is  closely  followed  by  the  houses  of  parlia- 
ment (1883),  in  which  the  Grecian  style  has  been  success- 
fully adapted  to  modern  requirements.  Beyond  tho  houses 
of  parliament  stands  the  new  rathhaus,  an  immense  and 
lavishly-decorated  Gothic  building,  erected  in  1873-83. 
It  was  designed  by  Fricdrich  Schmidt,  who  may  be  de- 
soribed  as  the  chief  exponent  of  the  modern  Gothic  tend- 
ency, as  Hansen  and  Semper,  the  creators  respectively  of 
the  parliament  house  and  the  museums,  are  the  leaders  of 
the  Classical  and  Renaissance  styles  which  are  so  strongly 
represented  in  Viennese  architecture.  The  central  tower 
and  the  tapering  steeple  of  the  rathhaus  aro  surmounted 
by  a  colossal  bronze  figxire  of  a  knight.  Opposite  the  rath- 
haus, on  tho  inner  side  of  the  Ring,  is  the  new  court 
theatre,  another  specimen  of  Semper's  Renaissance  work. 
To  the  north  stands  the  new  building  of  the  university,  a 
Benaissance  structure  by  Ferstel,  rivalling  the  rathhaus  in 
extent,  Xear  the  university,  and  separated  from  the  Ring 
by  a  garden,  stands  the  votive  church  in  Alsergrund, 
erected  to  commemorate  the  emperor's  escape  from  assas- 
fiination  in  1853,  one  of  the  most  elaborate  and  successful 
of  modem  Gothic  churches,  in  which  the  efforts  of  the 
architect  (Ferstel)  are  supported  by  a  profusion  of  sculp- 
ture and  stained  glass  windows.  The-  other  important 
"buildings  of  the  Ring-Strasse  include  the  magnificent 
opera  house,  the  sumptuous  interior  of  which  vies  with 
that  of  Paris,  the  Academy  of  Art,  the  industrial  museum, 
and  the  exchange.  On  the  north  side  the  Ring-Strasse 
^ives  place  to  the  spacious  Franz  Joseph's  qiiay,  flanking 
the  Danube  CanaL  The  municipal  districts  outside  the 
Jling  also  contain  numerous  handsome  modern  buildings. 
Among  the  churches  may  be  instanced  those  of  Wieden 
{St  Carlo  Borromeo)  and  Lerchenfeld,  the  former  an  18th- 
cer.tury  imitation  of  St  Peter's  at  Rome,  the  latter  a  plain 
but  graceful  building  in  an  early  mediaeval  Italian  style. 
The  secular  buildings  include  several  largo  barracks  and 
hospitals,  various  institutions  connected  with  the  univer- 
sity, the  arsenal  (with  a  collection  of  weapons),  the  Belve- 
dere (see  below),  and  the  polytechnic  institute,  market- 
ialls,  Ac.  In  the  outlying  districts  are  numerous  villas  of 
^eat  taste  and  elegance. 

Vienna  is  the  intellectual  as  well  as  the  material  capital 
•of  Austria, — emphatically  so  in  regard  to  the  German  part 
of  the  empire.  Its  university,  established  in  1365,  is  now 
attended  by  nearly  6000  students,  and  the  medical  faculty 
enjoys  a  world-wide  reputation.  Besides  an  adequate 
supply  of  elementary  and  secondary  schools,  the  other 
educational  institutions  include  a  large  polytechnic,  an 
agricultural  academy,  a  military  school,  Roman  Catholic 
•and  Protestant  theological  seminaries,  a  conservatorium  of 
music,  a  training  school  for  aspirants  to  a  diplomatic  career, 
a  commercial  college,  and  numerous  technical  and  special 
schools.  Its  scientific  institutions  are  headed  by  the 
Academy  of  Science.  The  Academy  of  Art  was  founded 
in  1707.  Few  European  capitals  possess  more  valuable 
art  collections  than  Vienna.  The  picture  gallery  in  the 
Belvedere  Palace,  formerly  the  residence  of  Prince  Eugene, 
is  unsurpassed  for  its  specimens  of  Rubens,  Diirer,  and  the 
Venetian  masters.  The  Lower  Belvedere,  at  the  other  end 
•of  the  garden,  contains  the  famous  Ambras  collection  of 
■annour,  curiosities,  and  antiquities.      The  private  picture 


galleries  of  Princo  Liechtenstein,  Count  Harrach,  and 
Count  Czemin  aro  of  great  extent  and  importance ;  and 
tho'coll'jction  of  drawings  and  engravings  known  as  the 
"Albcrtina,"  in  tho  jwilace  of  tho  archduke  Albert,  is 
familiar  to  all  connoisseurs.  The  collections  of  tlio  various 
museum.i,  <tc.,  which  aro  not  unworthy  of  the  handsome 
buildings  in  which  they  are  exhibited,  and  tho  extensive 
military  collections  of  tho  arsenal  must  also  be  mentioned. 

In  1880  tho  population  of  Vienna  proper,  i.e.,  the  ten 
municipal  districts,  amounted  to  705,402,  a  number  which 
gave  it  tho  fourth  place  among  tho  cities  of  Europe.  In- 
cluding the  suburbs,  the  total  population  rose  to  1,082,812. 
The  above  figures  aro  exclusive  of  the  garrison  of  20,700 
men.  Tho  overwhelming  majority  of  tho  inhabitants  are 
Roman  Catholics ;  the  Jews  number  about  75,000,  and 
tho  Protestants  26,500. 

Owin^  to  tho  peculiarities  of  its  situation,  the  population  of 
Vienna  is  of  a  very  cosmopolitan  and  heterogeneous  character.  The 
German  clement  is,  of  course,  larj^ely  in  the  .iscendant ;  but  there 
are  also  large  numbers  of  Czechs,  Hungarians,  and  Slavs.  As  a 
general  rule  tho  Viennese  are  gay,  plc.is;ire-loving,  and  genial,  and 
they  possess  a  bonhcmii  which  uiHerentiates  them  niarKedly  from 
the  inhabitants  of  tho  other  great  Gorman  capital.  The  Viennese 
women  are  often  distinguished  by  beauty  and  elegance  ;  and  dress- 
ing as  a  fine  art  is  cultiv.'^ted  here  with  almost  aa  great  success  as 
in  Paris.  As  a  rule  tho  Viennese  are  passionately  fond  of  dancing  ; 
and  the  city  of  Strauss,  Lanner,  and  Gungl  provides  the  civilised 
terpsichorean  world  \yith  waltzes  and  polkas.  Opera,  especially  in 
its  lighter  form,  flourishes,  and  the  actors  of  Vienna  maintain 
with  success  a  traditional  reputation  of  no  mean  order.  The  above 
description  must  not  be  understood  to  convey  a  negation  of  more 
solid  qualities,  especially  industry,  frugality,  and  sobriety.  Its 
chief  place  in  th-3  history  of  art  Vienna  owes  to  its  musicians,  among 
whom  are  counted  Haydn,  Jlozart,  Beethoven,  and  Schubert.  The 
Viennese  sahool  of  painting  is  of  modern  origin  ;  but  some  of  its 
members,  for  instance,  Hans  Makart,  have  acquired  a  European 
reputation. 

The  Prater,  a  vast  expanse  (2000  acres)  of  wood  end  park  on  the 
east  side  of  the  city,  between  the  Danube  and  the  Danube  Canal, 
is  greatly  frequented 
by  all  classes  ;  and 
here  all  phases  of 
Viennese  life  may  be 
studied,  fi-om  tho 
fashionable  corso  in 
the  Haupt-Allee  in 
May  down  to  the  bois- 
teroi\3  and  Derby- 
day-like  jollity  of  a 
Sunday  in  the  Wur- 
stel  r*rateror  people's 
Prater.  The  great 
exhibition  of  1373 
was  held  in  this 
park,  and  several  of 
its  buildings,  in- 
cluding the  large 
rotunda,  have  been 
left  standing.  Small- 
er parks  arc  the  Jlof- 
garten,  the  Volks- 
garten,  and  the  Town  Park,  all  adjoining  the  Ring-Strasse.  Tho 
environs  of  the  city  of  Vienna  cont;iin  many  points  of  beauty  and 
i.iterest.  Among  tho  most  popular  resorts  aro  the  parks  and 
gardens  belonging  to  the  imperial  chateaux  of  Schijnbrunn  aud 
Laxenburg. 

The  position  of  the  city  on  the  chief  European  waterway  running 
from  west  to  east  early  marked  out  Vienna  as  one  of  the  groat  com- 
mercial emporia  of  eastern  Europe.  The  valley  of  the  March,  v/hich 
river  here  joins  tho  Danube,  forms  the  natural  line  of  commvmica- 
tion  with  the  Oder  and  the  Vistula.  But  the  Austrian  Government 
and  the  corporation  of  Vieflna,«by  failing  to  keep  the  Danube  in  r 
proper  state  for  naWgation,  have  let  slip  the  ojiportunity  of  making; 
the  city  the  great  Danubian  metropolis  which  its  geographical 
position  entitles  it  to  be.  An  extensive  trade  is  nevertheless  carried 
on  from  Vienna  in  grain,  partly  as  a  direct  importation  from  Hun- 
gary and  partly  in  transit  between  Russia  and  southern  Germany. 
Other  important  articles  are  wine,  cattle,  colonial  wares,  and  manu- 
factured goods  of  the  most  varied  description.  Though  not  conspicu- 
ous among  cities  of  its  own  rank  as  an  industrial  centre,  Vienna 
nevertheless  carries  on  a  considerable  number  of  manufactures  ;  and 
some  of  its  products,  such  as  its  bent-wood  furniture  and  meer- 
schaum pipes,  are  exported  to  all  parts  of  Europe.     In  the  number 
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•ml  Tariety  of  its  leather  and  other  fancy  goO'Js  it  rivals  Paris  ; 
an.l  among  manofactuies  of  a  more  solid  character  may  be  instanced 
macliincrj',  ironwares,  carriages,  cotton  and  silk  gco«.ls,  i:c.  '  The 
beer  of  Vienna  is  also  famous.  The  municipal  goremment  of 
Vienna  is  entrusted  to  a  gemeindcralh  of  1*20  elected  members, 
with  an  eiecutive  and  police  magistracy.  The  annual  income  of 
this  body  amounts  to  about  one  and  a  half  millions  sterling.  In 
the  nation.ll  parliament  the  city  is  represented  by  10  members. 
The  climate  of  Vienna  is  changeable,  and  rapid  falls  of  tempera- 
ture are  not  uncommon.  The  range  between  January'  and  June  is 
about  40°  Fahr.  Violent  storms  often  occur  in  spring  and  autumn  ; 
and  the  heat  of  summer  is  accompanied  by  a  plague  of  dust 
Good  water  is  brought  by  an  aqae<iuct  from  the  Schnceberg,  50 
miles  to  the  souin-vrest.  The  annual  death-rate  is  about  twcuty- 
«ix  per  thousand. 

Blstory. — For  several  centuries  Vienna  -filled  an  import.int  r61e 
ajthe  most  advanced  bulwark  of  Western  civilization  and  Christian- 
ity against  the  Turks,  for  during  the  whole  of  the  iliddle  Ages 
Hungary  practically  retained  its  Asiatic  character.  The  story  of 
Vienna  begins  in  the  earliest  years  of  the  Christian  era,- with  the 
seizure  of  the  Celtic  settlement  of  Vindomina  by  the  Romans,  who 
changed  its  name  to  yindobona,  and  established  a  fortified  camp 
here  to  command  the  Danube  and  protect  the  northern  frontier  of 
the  empire.  The  fortress  grew  in  importance,  and  was.  afterwards 
made  a  niunicipium  ;  and  here  Marcus  Aurelius  died  in  ISO.  On 
the  decline  of  the  Roman  empire  Vindobona  became  the  prey  of 
successive  barbarian  invaders.  Attila  and  his  Huns  were  among 
the  temporary  occupants  of  the  place  (5th  century),  and  in  the 
following  century  it  came  into  the  possession  of  the  Avars,  after 
which  its  name  disappears  from  history  until  towards  the  close  of 
the  8th  century,  when  Clurlemagne  expelled  the  Avars  and  made 
the  district  between  the  Enns  and  the  Wiener  Wald  the  boundary 
of  his  empire.  In  the  time  of  Otho  II.  (976)  this  "East  Mark" 
(Ostmark,  Oesterrcich,  Austria)  was  granted  in  fief  to  the  Babcn- 
bcrgers,  and  in  the  reign  of  Frederick  Barbarossa  (1156)  it  was  ad- 
vanced to  the  rank  of  a  duchy.  There  is  no  certain  record  that  the 
•ite  of  Vindobona  was  occupied  at  the  time  of  the  formation  of  the 
Ostmark,  tbou'-h  uanf  considerations  make  it  probable.  It  is  not 
likely  that  the  vars,  living  in  their  "ring"  encampments,  de- 
atroved  the  Romau  municipium  ;  and  Bees,  the  Hungari.iu  name 
for  Vienna  to  this  day,  is  susceptible  of  a  Slavonic  interpretation 
only,  and  would  seem  to  indicate  that  the  site  had  been  occupied 
in  Slavonic  times.  The  frequent  mention  of  "Wiene"  in  the  oldest 
extant  version  of  the  Nibelungcnlicd  points  in  the  same  direction. 
Passing  over  a  doubtful  mention  of  "Vwienni"  in  the  annals  of 
1030,  we  find  the  "  civitas  "  of  Vienna  mentioned  in  a  document  of 
1130,  and  in  1156  it  Iwcame  the  capital  and  residence  of  Duke  Hcin- 
rich  Jasomirgott.  In  1237  Vienna  received  a  charter  of  freedom 
from  Frederick  II.,  confinncd  in  1247.  Id  the  time  of  the  crxisades 
Vienna  increased  so  rapidly,  in  consequence  of  the  traific  that 
flowed  through  it,  that  in  the  days  of  Otlocar  II.  of  Bohemia 
(1251-76),  the  successor  of  the  Babenbergcrs,  it  had  attained  the 
dimensions  of  tlio  present  inner  town.  A  new  era  of  power  and 
splendour  begins  in  1276,  when  it  became  the  capital  of  the  Haps- 
burg  dynasty,  after  the  defeat  of  Ottocar  by  Kidolph  of  Hapsburg. 
From  this  time  on  it  has  shared  the  fortunes  of  the  house  of  Austria. 
In  H77  Vienna  was  besieged  unsuccessfully  by  the  Hungarians, 
and  in  14&3  it  was  taken  by  Alattliew  Corvinus.  Of  more  import- 
ance were  the  two  sieges  by  the  Turks  (1529  and  1663),  when  the 
city  wai  i^.ved  on  ttio  first  occasion  by  the  gall.int  defence  of 
yicholaj  Tou  Salm,  and  on  the  aecond  by  Riidiger  von  Starhem- 
Urg,  who  held  out  until  the  arrival  of  the  Poles  and  Germans  under 
John  Sobieiki  of  Poland-  The  suburbs,  however,  were  destroyed 
on  both  occasions.  In  1805,  and  again  in  1S09,  Vienna  was  for  a 
short  time  occupied  by  the  French.  In  ISlt-IS  it  was  tlie  mecting- 
plare  of  the  congress  which  settled  the  political  affairs  of  Europe 
a.'tcr  the  overthrow  of  Nai>oleon.  In  1818  the  city  was  for  a  time 
in  the  hands  of  the  revolutionary  party  ;  but  it  was  bombarded  by 
the  imperial  forces  and  compelled  to  snrrender  on  30th  October  of 
the  same  year.  Vienna  was  not  occupied  by  the  Prussians  in  the 
war  of  1  i>'A,  but  the  invad<>rs  marched  to  within  sight  of  its  towcre. 
(•■.nc!  th'n  the  most  important  event  in  its  history  has  been  the 
ciiiiMlion  of  1S73. 

^  .1-...  ^  .  .  '- '•(a,nnrioi(>Tolt..Mfil.,m;  ?3),  contiltiint  an  smpis 
1  ^  Ift   Wart  «Rr(  CU./,' Ae  .  fjtit  AU\.  (ISSO);  tVeiu, 

'  "  «•  (ISTC);  Victor  Tluot,  (kmu  «  Is  Pw  Vifi^m 

h-  (J.  r.  M.) 

YIENXE,  a  department  of  France,  formed  in  1790  out 
of  Poitou  (four-fittlis  of  it.i  present  area),  Tourainc  (onc- 
Mvtnth),  and  Berry,  lies  liclwccn  A6'  3'  and  47'  10'  X.  lat. 
•nd  0'  6'  \V.  and  l"  12'  E.  long.,  and  is  bounded  by  Dcux- 
Scvrca  on  tbo  W.,  Charcnto  on  tlio  S.,  Hautc-Viennc  on  tho 
8.E.,  Indro  on  llio  E.,  IndrcelLoiro  on  tho  K.E.  and 
K.,  and  Mainc-ct-Loiro  on  llio  N.W.  Tbo  river  Vicnnc, 
whicb  rivei  its  name  to  tbo  department,  with  ita  tiibutarici 


the  Creuse  (subtributary  the  Gartempe)  on  the  ea-st  and 
the  Ciain  on  the  west,  flows  from  south  to  north.  The 
general  slope  c;  tie  department  is  in  the  same  direction, 
the  highest  point  (7G4i  feet)  being  in  the  south-east  and 
the  lowest  (115  feet)  at  the  junction  of  the  Vienne  and 
tho  Creus-?.  In  the  south  the  Cbarente,  on  the  north- 
west the  Dive,  and  in  the  west  some  streams  belonging  to 
the  basin  of  the  Sevre-Kiortaise  drain  small  portions  of 
the  department.  The  average  temperature  ia  54°  Fahr. 
The  prevailing  winds  are  from  the  south-west  and  wert 
The  annual  rainfall  13  23  inches. 

Of  the  total  area  of  1,722,478  acres  arable  land  occupies  l,119,67o, 
grass  76,699,  vines  90,750,  woods  193,322,  and  heath,  jasture, 
and  uncultivated  land  146,971.  Id  18S1  the  live  stock  included 
22,637  horses,  7176  mules,  9679  asses,  63,052  cattle,  155,212  sheep 
of  native  and  47,970  of  improved  breed,  66,655  pigs,  and  21,744 
goats.  There  were  also  11,047  beehives  (32^  tons  of  honey  and  as 
much  of  wax).  The  crops  in  1834  were — wheat  4,557,146  bushels, 
meslin  245,641,  rye  201,673,  barley  1,063,647,  oats  4,295,742, 
buckwheat  27,813,  maize  51,529,  poUtoes  3,455,220,  beetroot  54,941 
tons,  colza  seed  663  tons,  hemp  323  tons,  flax  3)  tons,  hay  10$, 955 
tons,  clover  54,862,  lucerne  93,282,  sainfoin  53,350,  other  fodder 
10,079  tons,  wine  20,288,952  gallons  (average  for  last  ten  years 
21,384,880  gallons).  Oak,  ash,  alder,  and  birch  are  the  principal 
forest  trees,  and  among  the  fruit-trees  are  the  chestnut,  walnut, 
and  almond-  Iron  and  manganese  occur,  and  there  are  numerous 
quarries  of  building  and  lithographic  stones,  lime,  limestone,  mill- 
stones, marl,  and  a  sort  of  pebbles  which  are  cut  into  "Chitel- 
lerault  diamonds."  There  are  sulphur  and  iron  mineral  springs. 
The  most  important  industrial  establishments  are  the  national  arms 
manufactoPi*  and  the  cutlery  works  at  Ch.^tcUerauU  ;  in  other  parts 
of  the  department  are  forges.  Hast  furnaces,  wool-spinning  mills 
(580  spindles),  hemp-spinning  mills  (4000  spindles,  of  whicn  only 
1500  are  in  use,  and  28  looms),  manufactories  of  serges  and  coarso 
cloth,  vinegar,  candles,  leather,  tiles,  and  potter)',  paper-works, 
breweries,  distilleries,  rope-yards,  limekilns,  and  numerous  plaster 
and  flour  mills.  Com,  w-jne,  brandy,  vegetables,  fruit,  chestnuts, 
fodder,  cattle,  cutlery,  and  dressed  hides  arc  exported  ;  butcher's 
meat,  colonial  produce,  and  coals  arc  imported.  The  department 
h.is  233  miles  of  railway,  239  of  national  and  8704  of  other  roads, 
and  32  of  waterway  (the  Vienne  from  Chatellcrault,  the  Dive  belovr 
Moncontour,  and  some  miles  of  the  Crfuse  being  navigable).  Th» 
population  in  1881  was  340,295  and  in  1886  342,785,  an  increase 
of  101,795  since  1801.  Vienne  forms  part  of  the  diocese  of  Poitiers, 
has  its  court  of  appeal  and  academy  at  Poitiers,  and  belongs  to  the 
Tours  army  corps  district.  The  cheflieu  is  Poitiers  (population 
^4,628  in  1SS6;,  and  the  department  is  divided  for  purposes  of  ad- 
ministration into  5  arrondissements  (Poitiers  ,  Chatellerault,  popu- 
lation of  town  14,498  in  1886;  Civray,  2464;  Loudun,  4041; 
Montmorillon,  4155),  31  cantons,  and  300  communca 

VIENNE,  a  town  of  France,  cbef-licu  of  an  arrondissc- 
ment  in  the  department  of  Isire,  historically  and  in- 
dustrially the  firs',  and  by  population  the  second,  city  of 
Dauphine,  is  situated  on  tho  left  Imnk  of  the  Rhone,  at 
the  point  where  it  is  joined  by  the  Cure,  19  miles  S.  of 
Lyons  by  the  railway  to  Marseilles.  On  the  north,  cast, 
and  south  tho  town  is  sheltered  by  low  bills.  Ita  site  is 
an  immense  mass  of  ancient  dibris,  which  is  constantly 
yielding  interesting  antiquities.  Along  the  Cere  are  traces 
of  the  ramparts  of  the  old  Woman  city  ;  on  Fort  Pipct,  to 
the  cast  of  tho  town,  are  tho  remains  of  a  theatre  and 
citadel  and  some  vestiges  of  a  pantheon  and  an  amphi- 
tbt.itrc  ;  and  in  tbo  interior  of  the  town  are  two  arches  of 
a  theatre  and  tho  lialustrado  of  a  magnificent  staircase. 
Tho  ancient  aqueduct^  rcsXircd  in  1822,  still  convey  the 
waters  of  the  Gcro  from  a  distance  of  4  or  6  miles;  and 
there  are  several  pieces  of  Roman  road  to  be  seen  in  tho 
neighbourhood.  Tho  Man  do  I'Aiguillc,  a  tr\incatcd  qund- 
rangulnr  pyramid  55  feet  high,  resting  on  a  portico  with 
four  nrchcs,  used  to  bo  pointed  out  as  the  tomb  of  Pontius 
I'llato  (who,  according  to  tradition,  died  here),  but  it  is  now 
recognized  aii  It-tving  Iten  part  of  the  »pin»  of  a  larjfo 
circus,  tho  outlines  of  which  have  been  traced.  Tlio 
temple  of  Augu.slus  and  l.ivia,  a  rectangular  buililing  of 
the  Corinthian  order,  wna  rebuilt  at  tho  end  of  tho  2d 
century,  and  in  tho  5tli  century  was  converted  into  a 
c!iurcli.     Tlio  "  fo.ilivnl  of  reason  "  wa»  celebrated  in  it  at 
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the  Rerolution ;  and  it  has  only  lately  been  restored,  and 
the  houses  built  agahut  it  cleared  away.  TLo  museum  in 
the  town-ball  is  very  rich  iu  nntiijuities.  The  cathedral 
of  St  Maurice,  cihibiting  the  fiuoit  Ootliio  architecture  in 
Dauphioi',  was  begun  at  the  end  of  the  I'Jth  century  in 
the  Transitional  Burgundian  style,  on  the  ruins  of  a  church 
which  had  be«n  finished  in  1107,  and  it  was  consecrated 
by  Pope  Innocent  IV.  in  1251.  There  is  neither  apse  nor 
transept,  and  the  building  (315  feet  long,  118  wide,  and 
89  high)  is  a  singular  mixture  of  the  Komanesquo  and 
Gothic  styles.  The  best  part  is  the  facade,  finished  in 
1533,  which  rises  majestically  from  a  terrace  overhanging 
the  Ilhone.  Parts  of  the  church  of  St  Andri-le-Bas,  which 
was  used  as  a  chapel  by  the  dukes  of  Burgundy,  are  as 
old  as  the  9th  centur}-,  and  most  of  it  was  built  in  1152. 
The  church  of  St  Peter,  at  present  (1888)  undergoing  re- 
storation, is  one  of  the  oldest  in  France,  dating  from  the 
6th  century ;  the  porch  is  in  the  most  primitive  Roman- 
esque stylo ;  and  the  side  walls,  decorated  with  two  rows 
of  arches  resting  on  marble  columns  (9th  century),  are 
unique  in  France.  The  steeple  belongs  to  the  1 2th  cen- 
tury, and  the  vaults  were  rebuilt  by  Soufflot  in  the  18lh 
century.  Among  the  many  tombs  is  that  of  St  Mamert. 
Id  the  square  fronting  the  town-hall  is  a  statue  of  Ponsard 
the  dramatist,  who  was  born  at  Vienne.  The  Giro  sup- 
plies the  motive  power  to  numerous  factories.  About  one 
million  yards  of  cloth  are  annually  produced,  and  from 
8000  to  9000  hides  are  dressed.  The  other  industrial 
establishments  include  a  paper-mill,  an  iron  and  copper 
foundry  (400  men),  iron-works,  foundries,  lapidaries' 
workshops,  glass-works,  brick-works,  and  calcining  and  re- 
fining furnaces  in  connexion  with  the  lead  and  zinc  mines 
in  the  neighbourhood.  Grain  is  an  important  article  of 
commerce.  A  suspension  bridge  connects  Vienne  with  the 
right  bank  of  the  Rhone,  where  the  village  of  St  Colombe 
occupies  part  of  the  site  of  the  ancient  town.  Near  St 
Romain-en-Gal  is  a  tower  built  by  Philip  of  Valois  to 
defend  the  right,  or  French,  bank,  as  distinguished  from 
the  left,  which  belonged  to  the  empire.  The  population 
in  1881  was  22,740  (commune  26,060),  and  in  1886 
23,011  (commune  25,480). 

Vienne  waa  origiDally  the  capital  of  the  Allobroges,  and  wis 
embellished  and  fortified  by  Julius  Cisar,  who  made  it  a  colony. 
Tiberias  granted  the  citizens  tlie  Jt^  Jtalicum.  The  ramparts, 
pierced  by  five  gates,  enclosed  a  lower,  middle,  and  upper  town. 
Vienne  was  the  residence  of  a  praetor,  had  a  senate,  consuls,  and 
a  garrison  of  five  legions,  and  was  the  seat  of  a  celebrated  school. 
A  bridge  of  five  arches  connected  it  with  the  new  town  on  the 
right  bank.  Postumus  (see  voL  ii.  p.  776)  was  proclaimed 
Cxsar  here  in  259,  and  Vienne  became  the  capital  of  a  provincial 
empire,  which  under  himself  and  his  successors,  Victorinus  and 
Tetricas,  la<t«d  fourteen  years.  Christianity  was  introduced  by  St 
Crescens  in  the  2d"centarv,  and  Gt  Lupicin  is  namtd  aa  the  first 
archbishop.  The  archbishops  of  Vienne  all  through  the  Middle 
Ages  disputed  the  title  of  primate  of  Gaul  with  those  of  Lyons. 
Vienne  was  conquered  by  the  Burgundians  in  438,  and  sacked  by 
the  Lombards  in  558  and  by  the  Saracens  in  737.  It  was  one  of 
the  residences  of  Boso,  king  of  Burgundy  and  Provence  (879),  who 
died  and  was  buried  here.  After  the  fall  of  the  second  kingdom  of 
Burgundy,  Vienne  became  the  chef-lieu  of  a  county,  for  which  the 
nobility  and  clergy  disputed,  and  which  was  finally  seized  by  the 
counts  of  Albon.  In  1349  Humbert  II.  ceded  Vienne  with  all 
Danphin4  to  France.  The  town  was  sacked  in  1562  by  Baron  des 
Adrets,  was  claimed  by  both  Roman  Catholics  and  Protestants,  but 
declared  for  the  League  in  1590,  and  was  compelled  to  surrender 
to  the  duke  of  Montmorency,  who  destroyed  the  citadel  and  ram. 
parts.  The  archbishopric  was  suppressed  in  1790.  Vienne  was 
the  birthplace  of  St  Julian  (3d  century);  and  pope  Caliitus  II. 
(Guy  of  Burgundy  ;  oi.  1124)  was  one  of  its  archfilSiops. 

VTEJTNE,  HAtTTE-,  a  department  of  France,  formed  in 
1790  out  of  Limousin  (three-fifths).  La  Marche  (one-fourMi), 
Poitou,  and  Berry,  and  formerly  known  as  Haut-Liraousin, 
lies  between  45°  26'  and  46'  23'  N.  lat.  and  0°  38'  and  1° 
84'  E.  long.,  and  is  bounded  by  the  Indre  on  the  N.,  Creuse 
on  the  E.,  Corrfeze  on  the  S.E.,  Dordogne  on  the  S.W., 


Charente  on  the  W.,  and  Vienne  on  the  N.W.  Haute- 
Vienne  belongs  to  the  central  plateau  of  France,  and  drains, 
partly  to  the  Loire  and  partly  to  the  Garonne.  The 
highest  point  (254U  feet)  is  in  the  extreme  south-cast,  and 
belongs  to  the  treeless  but  well-waterod  plateau  of  Mille- 
vaches,  formed  of  granite,  gneiss,  and  mica.  To  the  north- 
west of  the  Millovaches  arc  the  Ambazac  (2300  feet)  and 
Blond  (1090  feet)  Hills,  both  separating  the  valley  of  tho 
Vienne  from  that  of  the  Gartempe,  a  tributary  of  tho 
Creuse.  Tho  Vienne  traverses  the  department  from  east 
to  west,  passing  Eymoutiers,  St  Leonard,  Limoges,  and 
St  Junien,  and  receiving  on  the  right  the  Maude  and  the 
Taurion.  Tho  Isle,  which,  flows  into  the  Dordogne,  with 
its  tributaries  the  Auv^zero  and  the  Dronne,  and  the  Tar- 
doire  and  the  Baridiat,  tributaries  of  tho  Charente,  all  rise 
in  the  south  of  the  department.  Tho  altitude  and  inland 
position  of  Haute-Vienne,  its  geological  character,  and  the 
northern  exposure  of  its  valleys  make  the  winters  long 
and  severe ;  but  the  climate  is  milder  in  the  west  and 
north-west.     The  annual  rainfall  at  Limoges  is  3G  inches. 

Of  tho  total  area  of  1,360,000  acres  439,215  are  cultivated,  4263 
are  occupied  by  vineyards,  75,333  by  chestnut  trees,  and  163,135 
by  dry  underwood.  The  crops  in  1884  were — wheat  1,242,271 
bushels,  mcslin  34,298,  rye  2,482,557,  barley  13,300,  oats  318,026, 
buckwheat  1,629', 368,  maize  65,579,  potatoes  6,710,723,  beetroot 
189,000  tons,  colza  seed  1845  tons,  hemp  seed  1921,  hemp  1200, 
linseed  93,  flax  46,  hay  387,192,  clover  31,627,  lucerne  315:!.  win* 
111,430  gallons  (average  for  preceding  ten  years  141,020  f,.iHons). 
The  live  stock  included  8371  horsesof  a  shapely  and  powerful  breeds 
634  mules,  4975  asses,  146,131  cattle,  507,443  sheep  of  native  and 
43,593  of  improved  breed,  104,263  pigs,  and  9642  goats.  There 
were  36,601  beehives  (104i  tons  of  honey  and  34i  tons  of  wa,t). 
Tho  department  is  on  tho  whole  unproductive.  The  ch*stnut  is 
here  characteristic,  aa  the  apple  in  Normandy,  and  with  the  potato 
and  turnip  it  forms  the  chief  food  of  the  jJeople.  The  brooks  are 
fringed  by  fine  meadows,  and  the  hills  are  covered  with  heaths  or 
forests  of  beech,  hornbeam,  oak,  birch,  and  chestnut.  The  mineral 
wealth  consists  of  iron,  eopper,  tin,  wolfram,  antimony,  serpentine, 
fine-graiaed  granite,  gneiss,  garnets,  emeralds,  and  a  kind  of  por- 
phyry, which  takes  a  fine  polish.  There  are  inexhaustible  supplius 
of  china  clay,  in  which  an  export  trade  is  carried  on  with  Russia 
and  America.  6800  workmen  are  employed  in  porcelain  manufac- 
tories, 650  in  paper  and  pasteboard  mills  (annual  product,  £100,000), 
660  in  wool  and  cotton  spinning  mills  and  manufactories  of  flannel, 
druggets,  woollen  cloaks,  and  carpets,  600  in  shoe-making  (annual 
product,  £100,000),  600  in  manufactories  of  sabots,  340  in  glove 
manufactories,  370  in  tan-yards,  325  in  leather-dressing  works,  130 
in  coach-building  and  wheelwrights'  shops,  125  in  cabinet  work- 
shops, 325  in  printing  works,  and  100  in  distilleries  (annual  pro- 
duct, £480,000).  In  1878  1153  tons  of  iron  were  produced,  and 
there  are  forges,  foundries,  copper- works,  and  manufactories  of 
agricultural  and  other  implements.  Porcelain,  china  clay,  woven 
goods,  boots  and  shoes,  sabots,  gloves,  leather,  cattle,  horses,  wood> 
chestnuts,  hemp,  and  paper  are  exported  ;  com,  \vine,  coal,  r*w 
materials,  and  various  manufactured  ai-ticles  are  imported.  'I'hera 
are  in  Haute-Vienne  234  miles  of  railway,  and  234  of  national  and 
3191  of  other  roads.  This  department,  with  that  of  Correze,  forma 
the  diocese  of  Limoges  ;  it  belongs  to  the  district  of  the  Limoges 
court  of  appeal  and  army  corps,  has  its  academy  at  Poitiers,  aud  ia 
divided  for  purposes  of  administration  into  4  arrondissqincnta 
(Limoges,  population  of  town  63,707  in  1886 ;  Bellac,  4015 ; 
Rochechouart,  1829  ;  and  St  Vrieix,  3556),  27  cantons,  and  20S 
commnnes.  The  population  in  1881  was  349,332  and  in  188S 
363,182,  an  increa.se  of  117,982  since  1801.  Limoges  is  the  chef- 
lieu.  St  Vrieix  has  an  early  Gothic  church  of  the  12th  century, 
kaolin  mines,  porcelain  manufactories,  and  tan-yards.  St  Junien. 
(5454)  has  an  interesting  bridge  and  houses  of  the  13th  century, 
and  numerous  manufactories  of  gloves,  paper,  porcelain,  sabots, 
and  woven  goods.  St  Leonard  (3427),  the  birthplace  of  Gay-Lussac, 
posscs-ses  a  remarkable  church  of  the  11th  and  12th  centuries,  tan- 
yards,  paper-mills,  and  copper-works.  At  Chdlus  (1675)  Richard 
Cceur  de  Lion  died. 

VIERZON,  a  town  of  France,  in  the  department  of 
Gher,  124  miles  by  rail  to  the  south  of  Paris.  The  Cher 
and  the  Yivre  unite  at  the  ioot  of  the  hill  on  which  lie 
the  communes  of  Vierzon-Ville  (population  10,514  in 
1886)  and  Vierzon-Village  (6995);  Vierzon-Bourgneuf 
(1498)  is  on  the  left  bank  of  the  Cher.  Tho  three  com- 
munes together  have  a  population  of  19,007.  Vierzon 
has  several  large  manufactories  for  tho  production  of  agri- 
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cnltura!  maeh'ncs,  a)so  fotindrres,  porcelain  and  earthen- 
ware works,  and  glass-works.  A  very  fine  teclinical  school 
has  just  been  opened. 

VIETA,  or  ViiTE,  Feaxcois,  Seio  .\T:trK  de  la  Bigoti{:re 
{15-i0-1603),  more  generally  known  as  Fbaxciscus  Vieta, 
mathematician,  was  born  in  1540  at  Fontenay-le-Comte, 
in  Puitou.  According  to  F.  Ritter'3  investigations,'  Vieta 
was  brought  up  as  a  Catholic,  and  died  in  the  same  creed  ; 
but  there  can  be  no  doubt  that  he  belonged  to  the  Hugue- 
nots for  several  years.  On  the  completion  of  his  studies 
in  law  at  Poitiers  Vieta  began  his  career  as  an  advocate 
in  his  native  town.  This  he  left  aixiut  1567,  and  some- 
■what  later  we  find  him  at  Rennes  as  a  councillor  of  the 
parlement  of  Brittany.  The  religious  troubles  drove  him 
thence,  and  Rohan,  the  well-known  chief  of  the  Huguenots, 
took  him  under  his  special  protection.  He  recommended 
him  in  15S0  as  a  "maitre  des  requetes"  (master  of 
requests) ;  and  Henry  of  Xa%-arre,  at  the  instance  of  Rohan, 
addressed  two  letters  to  Henry  III.  of  France  on  3d  March 
and  26th  April  1585,  to  obtain  Vieta's  restoration  to  his 
former  office,  but  without  result.  After  the  accession  of 
Henry  of  Navarre  to  the  throne  of  France  Vieta  filled  in 
1589  the  position  of  councillor  of  the  parlement  at  Tours. 
He  afterwards  became  a  royal  piivy  councillor,  and  re- 
mained BO  till  his  death,  which  took  place  suddenly  at 
Paris  in  February  1603,  but  in  what  manner  we  do  not 
know  ;  Anderson,  the  editor  of  his  scientific  remains,  speaks 
only  of  a  "  proeceps  et  immaturum  autoris  fatum." 

\\'e  know  of  one  important  service  rendered  by  Vieta  aa  a  royal 
ofEccr.  While  at  Tours  ho  discovered  the  key  to  a  Spanish  cipher, 
conjusting  of  more  than  500  characters,  and  thenceforward  alt  the 
dispatches  in  that  language  which  fell  into  the  hands  of  the  French 
could  be  easily  read.  His  fame  now  rests,  however,  entirely  upon 
Ills  achievements  in  mathematics.  Being  a  man  of  wealth,  he 
printed  at  his  own  expense  the  numerous  la^wrs  which  he  wrote 
on  various  branches  of  this  science,  and  communicatc<^  them  to 
scholara  in  almost  every  country  of  Eurojic.  An  evidence  of  the 
good  use  he  made  of  his  means,  as  well  as  of  the  kindliness  of  his 
character,  is  furnished  by  the  fact  that  he  entertained  as  a  guest 
for  a  whole  month  a  ecientiHc  adversary,  Adriaan  van  Hoomcn,  and 
then  paid  the  expenses  of  his  jouniey  home.  Vieta's  writings  thus 
became  very  quickly  known  ;  but,  when  Franciscus  van  Scnooten 
issued  a  general  edition  of  his  works  in  1646,  he  failed  to  make  a 
complete  collection,  although  probably  nothing  of  very  great  value 
has  perished. 

The  form  of  Vieta's  writings  is  what  we  may  call  their  weak 
Bide.  He  indulged  freely  in  nourishes  ;  and  in  devising  technical 
terms  derived  from  the  Greek  he  seems  to  have  aimed  at  making 
them  as  unintelligible  as  possible.  None  of  them,  in  point  of 
fact,  has  held  its  ground,  and  even  his  proposal  to  denote  unknown 
quantities  by  the  vowels  A,  E,  I,  o,  V,  Y,— the  consonants  B,  c,  &c, 
l«ing  reserved  for  general  known  quantities,  has  not  been  takeu  up. 
In  this  denotation  lie  followed,  i>crha|>s,  some  older  contcmi>oraries, 
as  Kamus,  who  designated  the  points  in  geometrical  figures  by 
vowels,  making  use  of  consonants,  n,  8,  T,  ice.,  only  when  those 
were  exhausted.  Vieta  is  wont  to  bo  callol  the  father  of  mo<lem 
al;;cbra.  This  does  not  mean,  what  is  often  alleged,  that  nobody 
b'foro  him  had  ever  thought  of  choosing  symlxils  dilTorent  from 
numerals,  such  as  the  letters  of  the  alphabet,  lo  denote  the  quan- 
tities of  arithmetic,  but  that  he  made  a  general  custom  of  what 
until  his  time  had  l>eon  only  an  exceptional  attempt.  All  that  is 
wanting  in  his  writings,  especially  in  his  liagoje  in  arlem  anatijlicam 
(liPl),  in  order  lo  make  them  look  like  a  modem  school  algebra, 
i.  !  .  I  Iv  tir  •  »ign  of  equality,— a  want  which  is  the  more  striking 
1  ■  rt  Ke'^onlo  had  made  use  of  our  present  symlwl  for 

t  inco  \T>57  and  Xylander  had  employed  vertical  |«ralli-l 

li.i   .I'   i.'.;i.    On  the  other  hand,  Vieta  was  well  skilled  in  most 
m'l-'.Tn  artifices,  aiming  at  a  simplification  of  eqiialions  by  the  sub. 
R','  1?.  .n  f'f  rirvf  qimntili'i  having  a  eertain  connexion  with  the 
V      Another  of  his  works,   Jtftfiuio 
ri'm,  l>ears  a  stamp  not  leas  moileni, 

,      .     L  ...  i.-.-  ■  ...  ~ ^..bruio  geometry, — in  other  words,  a 

<•  I'rriion  of  precepts  how  to  construct  algrbrain  cxprrssions  with 

t   ■    '-.-^  nf  n,'..  ml   rnmi'iM  only.     While  these  writinfjs  were 

f 're  of  the  grraleat  didactic  import- 

■  ';/,  first  enun.  iated  by  Vieta,  waa 

, ;.,.-; ll. at  most  rr.1'1' .' '^■.  "1  ''.  have  liassril 

it   .    .  r  witk'iut  advirling  tn  its  value.     1  •  hail  lieen 

iM  I  '  ■  ii«f«  of  liy  tlin  r,n*«'K  authnrt  of  the  .  -iit  of  later 

'  UUIrttno  iUioct  ifigiA,  vol  L  p.  327,  iiuU  1,  liomt,  18S8. 


mathematicians  only  Hero,  Diophantiis,  4c.,  ventured  to  rcgarct 
lines  and  surfaces  as  mere  numbci-s  that  could  be  joined  to  give  a 
new  number,  their  sum.  It  may  bo  that  the  study  of  such  sums, 
which  he  found  in  the  works  of  Piophantus,  prompted  him  to  lay 
it  down  as  a  jirinciide  that  quantities  occurring  in  an  equation 
ought  to  be  homogencons,  all  of  them  lines,  or  surfaces,  or  solids, 
or  supcrsolids, — an  equation  between  mere  numbers  being  inad- 
missible. During  the  three  centuries  that  have  ela^tsed  between 
Vieta's  days  and  our  own  several  changes  of  opinion  have  takcu 
pl.ace  on  this  subject,  till  the  principle  has  at  last  proved  so  far  victori- 
ous that  modem  mathematicians  like  to  make  homogeneous  such 
equations  as  are  not  so  from  the  beginning,  in  order  to  get  values  of 
a  symmetrical  sha[M:.  Vieta  himself,  of  course,  did  not  see  so  far 
as  that ;  nevertheless  the  merit  cannot  bo  denied  him  of  hanng 
indirectly  suggested  the  thought  Nor  are  his  writings  lacking  in 
actual  inventions.  He  conceived  methods  for  the  ger*cral  i:esolutioa 
of  equations  of  the  second,  thini,  and  fourth  ilcgrces  ditferent  from 
those  of  Ferro  and  Ferrari,  with  which,  however,  it  is  dilhcnlt  to 
believe  him  to  have  been  unacquainted.  Ho  devised  an  approxi- 
mate numerical  solution  of  equations  of  the  second  and  third  degrees, 
wherein  Leonaixlo  of  Pisa  must  have  i>reccdc<l  him,  but  by  a  metho*! 
every  vestige  of  which  is  completely  lost.  He  knew  the  connexion 
existing  between  the  positive  roots  of  an  equation  (which,  by  tho 
way,  were  alono  thought  of  as  roots)  and  the  coefficients  of  the 
ditfcrent  powers  of  the  unknown  quantity.  Ho  found  out  the 
formula  for  deriving  the  sine  of  a  multiple  angle,  knowing  that 
of  the  simple  angle  with  duo  regard  to  tho  periodicity  of  vines. 
This  formula  must  have  been  known  to  Vieta  in  1593.  In  that 
year  Adriaan  van  Hoomcn  gave  out  as  a  problem  to  all  mathema- 
ticians an  equation  of  tho  45th  degree,  wnich,  being  recognized  by 

Vieta  as  depending  on  tho  equation  between  sin  ^  and  sin  —-,  was 

resolved  by  him  at  once,  all  the  twenty-three  positive  roots  of  which 
the  said  equation  was  capable  being  given  at  the  same  time.  Such 
was  tho  first  encounter  of  the  two  scholars.  A  second  took  place 
when  Vieta  jwinted  to  Apollonius's  problem  of  taction  as  not  yet 
being  mastered,  and  Adriaan  van  Roomen  gave  a  solution  by  the 
hyiierbola.     Vieta,  however,  did  not  accept  it,  as  there  existed  a 


solution  by  means  of  the  rule  and  the  compaas  onlv,  which  ho 
iiublished  himself  in  his  Apollonitis  Gallui  (1600).  fii  this  jwikt 
Vieta  made  use  of  the  centre  of  similitude  of  two  circles.     Lastlv, 


he  gavo  an  infinite  product  for  the  uumber  r  (see  Squarinq  thb  ' 
Circle,  vol.  xxii.  p.  434). 

VicU'i  coUecteii  works  were  tuued  uodcr  the  title  of  Opera  MalkemntUa  hj 
r.  van  Schootcn  at  I>e>den  In  IMO.  (M.  CA.) 

VIGEVANO,  a  town  of  Italy,  in  the  province  of  Pavia, 
on  the  right  bank  of  the  Ticino,  24  miles  south-west  from 
Milan  and  about  the  same  distance  north-west  from  Pavia. 
It  is  a  media;val  walled  town,  with  an  arcadod  market- 
place, a  cathedral,  and  a  castle  of  the  Sforav  family,  dating 
from  the  14th  century  and  adorned  with  a  loggia  by 
Bramante.  It  is  a  place  of  some  importance  in  the  silk 
trade,  and  also  produces  excellent  macaroni.  The  popu- 
lation in  1881  was  14,794  (commune,  20,096). 

VIGIL,  in  ita  ecclesiastical  sense,  means  the  day 
preceding  a  festival.  In  tho  liturgy  of  tho  Roman 
Catholic  Church  there  are  special  offices  for  the  vigils  of 
tho  greater  feasts,  and  the  vigil  is  regarded  as  more  or 
less  of  a  fast  day.  In  tho  early  church  there  was  a 
widespread  practice  of  celebrating  festivals,  of  martyrs 
especially,  by  actual  vij^ils  {nflilia  or  ptnioctationn, 
sroiTv\i6<«)  in  tho  churches ;  but  this  led  to  such  serious 
evils  that  tho  custom  had  to  bo  discouraged,  and  now  sur- 
vivc.i,  if  at  all,  only  in  rare,  unauthorircd,  and  con.siderably 
di.'gui.icd  forms.  In  soino  of  Iho  stricter  religious  orders 
tho  daily  offico  is  recited  at  various  hours  of  tho  night  as 
well  as  during  tho  day  ;  but,  if  these  nofturiial  scrvict* 
are  spoken  of  as  vigils,  it  is  only  in  tho  j>opular  meaning 
of  that  -.vord. 

VIGILANTIUS,  presbyter,  celebrated  as  the  author  of 
a  W(.rk,  no  longer  cxtAnt,  against  superstitious  practiccji, 
which  called  forth  pno  of  the  most  violent  and  scurrilous 
of  Jerome's  polemical  treatises,  was  Iwrn  alxiut  370  at 
Cnlagurris  in  Aquitnnia  (tho  nipdorn  Saint  lWrtr«;id  do 
Comminges  in  tho  drjmrtmcnt  of  Uaiitc  (laronnc),  whcro 
his  father  kept  n  "statio"  or  inn  on  the  great  Roman 
fond  from  Aquitania  to  iS|>nin.  While  still  n  youth  his 
t»lcnt  became  known  to  Rulpiciiis  Scrcru^  who  had  olatcs 
ia  that  neighbourhood,  and  in  390  Sulpicius,  who  probnbly 
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l«ptized  lim,  sent  him  \rith  letters  to  Paulinus  of  Nolo, 
\rher«  lie  met  with  a  friendly  reception.  On  his  return  to 
Severus  in  Gaul  he  was  ordained ;  and,  having  soon  after- 
wkrds  inherited  means  through  the  death  of  his  father,  ho 
Mt  out  for  Palestine,  where  he  was  received  with  great 
respect  by  Jerome  at  Bethlehem.  The  stay  of  Yigilantius 
lasted  for  some  time  ;  but,  as  was  almost  inevitable,  ho  was 
dragged  into  the  dispute  then  raging  about  Origen,  in 
which  he  did  not  see  fit  wholly  to  adopt  Jerome's  attitude. 
On  his  return  to  the  West  he  was  the  bearer  of  a  letter 
from  Jerome  to  Paulinus,  and  nt  various  places  where  he 
stopped  on  the  way  he  appears  to  have  expressed  himself 
about  Jerome  in  a  manner  that  when  reported  gave  great 
offence  to  that  father,  and  provoked  him  to  write  a  reply 
(£/).,  61).  Vigilantius  now  settled  for  some  time  in  Gaul, 
and  is  said  by  one  authority  (Gennadius)  to  have  after- 
wards held  a  charge  in  the  diocese  of  Barcelona.  About 
•403,  some  years  after  his  return  from  the  East,  Vigilantius 
wrote  his  celebrated  work  against  superstitious  practices, 
in  which  he  argued  against  relic  worship,  as  also  against 
the  vigils  in  the  basilicas  of  the  martyrs,  then  so  common, 
the  sending  of  alms  to  Jerusalem,  and  the  attribution  of 
special  virtue  to  the  unmarried  state,  especially  in  the  case 
of  the  clergy.  All  that  is  known  of  this  work  is  through 
Jerome's  treatise  Contra  Vipilantium,  or,  as  that  con- 
troversialist would  seem  to  prefer  saj-ing,  "  Contra  Dormi- 
tantium."  Notwithstanding  Jerome's  exceedingly  un- 
favourable opinion,'  there  is  no  reason  to  believe  that  the 
tract  of  Vigilantius  was  exceptionally  illiterate,  or  that  the 
views  it  advocated  were  different  from  those  now  held  on 
the  subjects  with  which  it  deals  by  most  educated  men 
outside  the  Roman  Catholic  Church,  or  even  by  many  within 
its  pale.  Soon,  however,  the  great  influence  of  Jerome  in 
the  Western  Church  caused  its  leaders  to  espouse  all  his 
CjUarreb,  and  Vigilantius  gradually  came  to  be  ranked  in 
jxjpular  opinion  among  heretics.  The  year  of  his  death  is 
unknown. 

^^GILIUS,  pope  from  537  to  555,  succeeded  Silverius 
and  was  followed  by  Pelagius  I.  He  was  ordained  by 
order  of  Belisarius  while  Silveri03  (q.v.)  was  still  alive ; 
his  elevation  was  due  to  Theodora,  who,  by  an  appeal  at 
once  to  his  ambition  and,  it  is  said,  to  his  covetousness, 
had  induced  him  to  promise  to  disallow  the  council  of 
Chalcedon,  in  connexion  with  the  "three  chapters"  con- 
troversy (see  vol.  xiii.  p.  796).  When,  however,  the 
time  came  for  the  fulfilment  of  his  bargain,  Vigilius  de- 
clined to  give  'his  assent  to  the  condemnation  of  that 
council  involved  in  the  imperial  edict  against  the  three 
chapters,  and  for  this  act  of  disobedience  he  was  per- 
emptorily summoned  to  Constantinople,  which  he  reached 
in  547.  Shortly  after  his  arrival  there  he  issued  a  docu- 
nJent  known  to  history  as  his  Judicatum  (548),  in  which 
he  condenined  indeed  the  three  chapters,  but  expr:ssly 
disavowed  any  intentions  thereby  to  disparage  the  council 
of  Chalcedon.  After  a  good  deal  of  trimming  (for  he 
desired  to  stand  well  with  his  ovra  clergy,  who  were 
strongly  orthodox,  as  weil  as  with  the  court)  he  prepared 
another  document,  the  Constitutum  ad  Imperatorem,  which 
was  laid  before  the  so-called  fifth  "  cecumenical "  council  in 
553,  and  led  to  his  condemnation  by  the  heterodox  majority 
of  that  body,  some  say,  even  to  his  banishment.  Ulti- 
mately, however,  he  was  induced  to  assent  to  and  confirm 
the  decrees  of  the  council,  and  was  allowed  after  an 
enforced  absence  of  seven  years  to  set  out  for  Rome.  He 
died,  however,  before  he  rei.ched  his  destination,  most 
probably  in  the  beginning  of  555. 

VIGNA,  PiETEO  DE  LA,  or  Peteus  de  Vinea  (c.  1190- 
1240),  the  emperor  Frederick  II.'s  minister,  was  born  at 
Capua  probably  about  1190.  From  his  own  letters  he 
would  seem  to  have  been  of  obscure  parentage,  though  one 


of  his  correspondents  refers  to  his  nobililns.  Ho  was  per- 
haps educated  at  Bologna  ;  but  ho  certainly  studied  in  a 
strange  city  and  not  at  his  own  expense,  though  it  is  not 
till  after  his  death  that  we  find  the  story  which  makes  him 
beg  his  bread  in  the  streets.  His  nan\o  docs  not  appear 
atlixed  to  any  judicial  act  before  July  1225,  at  which  time 
ho  wasjWtj:  mapnse  cui-ix  ;  and  this  continued  to  bo  his 
ofticial  title  till  April  1247,  when  his  stylo  was  changed 
for  that  of  protonotary  and  logothete.  In  1232  he  was  at 
Rome  on  a  mission  to  Gregory  IX.,  and  in  1234-35  he  was 
in  England  negotiating  the  marriage  of  his  master  with 
Henry  III.'s  sister  Isabella,  after  which  time  he  seems  to 
have  kept  up  a  friendly  communication  with  the  king, 
and  on  one  occasion  even  begs  to  be  reckoned  "as  a  son 
and  citizen  of  the  realm."  In  March  1239  ho  was  with 
Frederick  II.  at  Padua  when  the  news  came  of  the  em- 
peror's excommunication,  witli  reference  to  which  ho  was 
ordered  to  address  the  people.  In  1247  he  was  at  the 
very  height  of  his  power  and  regarded  as  the  emperor's 
alter  er/o.  But  from  this  height  of  prosperity  Peter 
suddenly  fell  very  early  in  1249,  and  all  kinds  of  stories 
have  been  invented  to  explain  an  event  that  puzzled  his 
contemporaries  as  well  as  succeeding  ages.  He  was  thrown 
into  prison  and  blinded,  after  which  he  was  led  about  from 
place  to  place  as  a  public  example,  "  the  master-councillor 
of  the  emperor,  who  was  lord  of  his  law  and  betrayed  him 
to  the  pope."  His  death  must  have  taken  place  about 
April  1249.  There  seems  to  be  some  truth  in  the  tale 
that  makes  him  die  a  suicide's  death  at  Pisa.  It  is  among 
the  suicides  that  Dante  meets  his  shade  in  hell. 

Pietro  de  la  Vila's  writings  consist  of  (1)  Letters  and  (2)  a  Latin 
poem  on  the  twelve  months  of  the  year.  A  Latiu  satire  UiiectecT 
against  the  Dominicans  and  Franciscans  is  also  perhaps  liis.  Besides 
these,  many  poems  in  the  common  speech  are  attiibuted  to  him.  It 
is  difficult  to  pronounce  a  definite  o])inion  on  his  relation  to  the  new 
religion  or  new  church  which  it  was  pcrhap*  tlie  anilntion  of 
Frederick's  most  enthusiastic  adherents  to  inaugurate.  Tlie  Letters 
were  first  printed  at  Basel  in  1666.  See  Huillard-BrehoUea,  Fie  et 
Correspondanee  de  F,  de  la  Vignc,  Paris,  1864. 

VIGNOLA.     See  Baeocchio. 

\lGlSrY,  Alfred  de  (1799-1863),  a  French  poet  of 
exceptionally  refined  and  original  faculty,  which  was  kept 
from  voluminous  production  by  a  fastidiousness  perhaps 
verging  on  affectation,  was  born  at  Loches  (Indre-et-Loire) 
on  27th  March  1799.  Sainte-Beuve,  in  the  rather  ill- 
natured  essay  which  he  devoted  to  Vigny  after  his  death, 
expresses  a  doubt  whether  the  title  of  count  which  the 
poet  bore  was  very  well  authenticated,  and  hints  that  no 
very  ancient  proofs  of  the  nobility  of  the  family  were 
forthcoming;  but  it  is  certain  that  in  the  18th  century 
persons  of  the  name  occupied  positions  which  were  not 
open  to  any  but  men  of  noble  birth.  Jor  generations  tlie 
ancestors  of  Alfred  de  Vigny  had  been  soldiers,  and  he 
himself  joined  the  army  at  the  ago  of  sixteen.  But  the 
Revolutionary  and  Napoleonic  wars  were  over,  and  after 
twelve  years  of  life  in  barracks  ho  retired,  preserving, 
however,  a  very  high  estimate  of  the  duties  and  career  of 
the  soldier.  While  still  serving  he  had  made  his  mark  by 
the  publication  in  1822  of  a  volume  of  poems,  and  in  1826 
by  another,  together  with  the  famous  prose  romance  of 
Cinq-Mars.  Sainte-Beuve  asserts  that  the  poet  antedated 
some  of  his  most  rernarkable  work.  This  may  or  may  not 
be  the  case ;  he  certainly  did  not  and  could  not  antedate 
the  publication,  and  it  so  happens  that  some  of  his  most 
celebrated  books — Eloa,  Dolorida,Mdise,- — appeared  before 
the  work  of  younger  members  of  the  Romantic  school 
whose  productions  strongly  resemble  these  poems.  It  is 
quite  certain  that  the  other  Alfred — Alfred  de  Musset — 
felt  the  influence  of  his  elder  namesake,  and  an  impartial 
critic  might  discern  no  insignificant  marks  of  the  same 
effect  in  the  work  of  Hugo  himself.     Even  Lamartiae. 
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considerably  Vigny's  elder  and  his  predecessor  in  poetry, 
seems  rather  to  have  been  guided  by  Vigny  than  Vigny 
by  him.  Xo'one  can  read  Dolorida  or  Le  Cor  without 
seeing  that  ^he  author  had  little  to  learn  from  any  of  his 
French  contemporaries  and  much  to  teach  them.  At  the 
same  time  Vigny,  either  from  indolence,  or  from  fastidious- 
ness, or  from  being  a  "barren  rasc^,"  or  from  fear  of 
losing  the  high  position  which  he  had  gained,  hardly 
attempted  anything  more  in  poetry  proper  during  the 
more  than  thirty  years  of  his  life,  and  his  entire  poems, 
including  posthumous  fragments,  form  but  one  very  small 
pocket  volume.  Cinq-Mars,  which  at  least  equalled  the 
poems  in  popularity,  will  hardly  stand  the  judgment  of 
posterity  so  well.  It  had  in  its  favour  the  support  of  the 
Royalist  party,  the  immense  vogue  of  the  noveU  of  Walter 
Scott,  on  which  it  was  evidently  modelled,  the  advantages 
of  an  exquisite  style,  and  the  taste  of  the  day  for  the 
romance  as  opposed  to  the  novel  of  analj-gis.  It  therefore 
gained  a  great  name  both  in  France  and  abroad.  But 
any  one  who  has  read  it  critically  must  acknowledge  it  to 
be  disappointing.  The  action  is  said  to  be  dramatic ;  if 
it  be  so,  it  can  only  be  said  that  this  proves  very  con- 
clusively that  the  action  of  drama  and  the  action  of  the 
novel  are.  two  quite  different  things.  To  the  readei*who 
knows  Scott  or  Dumas  the  story  is  singularly  uninterest- 
ing (far  less  interesting  than  as  told  in  history) ;  the 
characters Warit  life;  and  the  book  generally  stagnates. 
Alfred  de  Vigny's  admirable  French  and  the  quasi-poetical 
beauty  of  detached  passages  alone  save  it  from  positive 
duln^.  Its  iiuthor,"  though  always  as  a  kind  of  outsider 
(the  phrase  constantly  applied  to  him  in  French  literary 
essays  and  histories  being  that  he  shut  himself  up  in  a 
"tour  d'ivoire "),  attached  himself  more  or  less  to  the 
Romantic  movement  of  1S30  and  the  years  immediately 
preceding  and  following  it,  and  was  stimulated  by  this 
movement  both  to  drama  and  to  novel-writing.  In  the 
year  before  the  revolution  of  July  he  produced  at  the 
Thuatre  Francais  a  translation  or  rather  paraphrase  of 
Othdlo,  and  an  original  piece,  Marichale  cFAncre.  In 
1832  he  published  the  curious  book  Stello,  and  in  1835 
he  brought  oul  his  drama  of  Chattfrton,  which  shocked 
French  taste  even  after  five  years  of  Romantic  education, 
by  the  hero's  suicide,  but  had  a  considerable  success. 
The  same  year  saw  the  publication  of  Senntude  et  Grandeur 
J/ilitaires,  a  singular  collection  of  sketches  rather  than  a 
connected  work,  in  which  Vigny's  military  experience,  his 
idea  of  the  soldier's  duties,  and  his  rather  poetical  views 
of  history  were  all  wortcd  in.  The  subjects  of  Chatterton 
»nd  Othello  naturally  suggest  a  certain  familiarity  with 
English,  and  in  fact  Alfred  de  Vigny  knew  English  well, 
lived  in  England  for  some  time,  and  married  an  English- 
Wuman.  His  father-in-law  was,  according  to  French  go.ssip, 
to  conspicuous  on  example  of  insular  eccentricity  that  he 
never  could  remember  his  sonin-law'a  name  or  anything 
obout  him,  except  that  he  was  a  poet,  by  which  fact  and 
the  kindne.vi  of  casual  Frenchmen  who  went  through  the 
li.^t  of  the  chief  living  poets  of  their  country  ho  was  somo- 
time<  able  to  discover  his  daughter's  husband's  designation. 
In  1812  Alfred  do  Vigny  w.is  elected  to  the  Academy, 
whose  meetings  ho  frequented  with  an  assiduity  rather 
■iirpri.'ing  in  a  man  of  such  retired  habits  and  (still  accord- 
ing to  Saintc-Beuvc)  rather  troublesome  to  his  colleagues. 
Hut  ho  produced  nothing  save  a  few  scraps ;  and,  Wyond 
the  work  already  eniimcratr>l,  little  has  lo  lie  added  except 
hi<  J'luninl  ff  uit  pMlf  anil  the  poems  called  l.n  Drttinro, 
editnl,  with  a  few  fraKmrnt.«,  by  M.  Louis  Hatlsljonno  im- 
mediately after  his  death.  Among  his  dramatic  work, 
however,  should  l>e  mentioned  (Jnitir  jxnir  fa  I'rnr  and  an 
kdaptAtion  of  the  MtrtKant  nf  Vrnirt  called  ,^h)/lork.  Ln 
Dtttini  «  excited  no  great  admiration  in  France,  but  they 


contain  some  exceedingly  beautiful  poetry  of  an  austero 
kind,  such  as  the  magnificent  speech  of  Nature  in  "  La 
Maison  du  Berger"  and  the  remarkable  poem  entitled 
"La  Colere  de  Samson."  Vigny  died  at  Paris  on  17th 
September  1S63. 

The  later  life  of  Alfred  de  Vigny  was  almost  wholly  oneventfn), 
and  for  the  most  part,  as  ha-s  been  said,  spent  in  retirement  His 
reputation,  however,  is  perfectly  secure.  It  msy,  and  probably 
will,  rest  only  ou  his  small  volume  of  poems,  though  it  will  not  be 
lessened,  as  far  as  qua^'lied  literary  criticism  is  concerned,  should 
the  reader  proceed  to  the  rest  of  the  wort.  The  whole  of  his  con- 
dramatic  verse  does  not  amount  to  5000  lines  ;  it  may  l>e  a  good 
deal  less.  But  the  cinge  of  subject  is  comparatively  \ride,  anil  ex- 
■traordinar>*  felicity  of  execution,  not  merely  in  lajiguage,  but  in 
thought,  is  evident  throughout.  Vigny,  as  may  be  seen  in  the 
speech  of  Nature  referred  to  above,  had  the  secret, — very  unoonimoii 
with  French  poets, — of  attaining  solemnity  'viUiout  giuidiosit}', 
by  means  of  an  almost  classical  precision  and  gravity  of  fonn. 
The  defect  of  volubility,  of  never  leaving  off,  which  mars  to  some 
extent  his  great  contemporary  Hugo,  is  never  present  in  him,  and 
he  is  equally  free  from  the  looseness  and  disorders  of  form  which 
are  sometimes  blemishes  in  Mussct,  and  from  the  effeminacy  of 
Lamartine,  while  once  more  his  nobility  of  thought  and  plcntiful- 
ness  of  matter  save  him  from  the  reproach  which  has  been  thought 
to  rest  on  the  technically  perfect  work  of  Theophile  Gautier.  Tlio 
dramatic  work  is,  perhaps,  less  likely  to  interest  English  than 
French  readers,  the  local  colour  of  ChaUerton  being  entirely  false, 
the  sentiment  conventional  in  the  extreme,  and  the  real  pathos  of 
the  story  exchanged  for  a  commonplace  devotion  on  the  poet's  |»art 
to  his  host's  wife.  In  the  same  way,  the  finest  pass.igcs  of  Ot/ulh 
simply  disappear  in  Vigny's  version.  In  his  remaining  works  tJie 
defect  of  skill  in  managing  the  plot  and  characters  of  )>rose  t^tion, 
which  has  been  noticed  in  Cinq-Mnis,  reappears,  together  (in  the 
case  of  the  Journal  d'uii  PoiU  and  elsewhere)  with  signs  of  the 
fastidious  and  slightly  affected  temper  which  was  Vigny's  chief  fault 
as  a  man.  In  his  poems  proper  none  of  these  faults  appear,  and 
he  is  s^en  wholly  at  his  best.  It  should  be  said  that  of  his  jKxt- 
humous  work  rMt  a  little  had  previously  appeared  piecemeal  in  the 
Hcvue  des  Dtiix  MoncUs,  to  which  he  was  an  occasional  contributor. 
The  prettiest  of  the  complete  editions  of  his  works  (of  whidi  there 
are  several)  is  to  be  found  in  what  is  called  the  Felile  Bibliolhtiiue 
Cliarpenticr.  (G.  SA.) 

VIGO,  a  town  of  Spain,  in  the  province  of  Pontevedm, 
486  miles  by  rail  north-west  from  Madrid, is  picturesquely 
situated  on  the  side  of  a  hill  (Castelo)  which  slopes  down 
to  the  southern  shore  of  the  Ria  de  Vigo.  The  Ria  is 
the  most  southerly  of  the  great  fjords  by  which  the  western 
coast  of  Galicia  is  so  deeply  indented  ;  Bayona  at  its  mouth 
is  13  miles  from  the  town  of  Vigo  and  Puente  Sampayo 
at  its  head  a  somewhat  shorter  distance.  Some  of  the 
former  walls  still  remain,  and  there  are  two  old  castles  ou 
the  hill  behind  the  town ;  the  older  streets  retain  their 
narrow,  steep,  and  tortuous  aspect.  There  are  soma 
fisheries  at  Vigo ;  but  the  manufactures  of  the  place  are 
insignificant.  Its  activity  is  entirely  due  to  its  magnificent 
anchorage;  it  is" a  regular  port  of  call  for  several  inter 
national  lines  of  steamers,  and  has  a  very  important  trade  ; 
the  chief  imjKiits  are  cotton  and  woollen  fabrics,  sugar, 
hides,  ic,  whilo  cattle,  sardines,  grain,  and  eggs  ore  ex- 
ported. The  population  within  the  niunicii>al  limits  in 
1877  was  13,410. 

Vigo,  the  ancient  0.'i«a  (Ptnlcray)  or  Vims  SvaumLm,  haa  in 
m-Hhrn  tinir«  li;en  nioio  than  once  attacked  by  tl'"  EngUidi,— by 
Drake  in  1585  and  15,*'!>,  and  by  Ct'liliam  iu  1719.  The  Plate 
licet  was  destroyed  ly  the  duke  of  Oniiond  and  admirals  Rooka 
and  Staulio|>o  in  \  igo  I'ly  on  2vd  October  1702 

VILKO.MIR,  or  \Vii,KOMiEitz,  a  district-town  of  Russia, 
in  the  i-iiverr.ment  d  Kovno,  44  miles  north  cost  of  the 
capit.-il  of  the  province,  is  one  of  (he  oldest  cities  in  that 
part  of  western  Russia.  Founded  as  early  as  lOS.'i,  it 
Buffered  much  from  the  attacks  of  the  Teutonic  Knighls, 
as  well  as  from  internal  nars.  It  flouriiiheil  in  tho  16th 
century  under  "  >Iagdcburg  law,"  but  soon  camo  upon  ad- 
verse times  again  during  tho  wars  K'twecn  Poland,  Itus-nin, 
and  .Sweden.  It  was  annexed  to  Russia  in  1796.  Ila 
position  on  the  principal  highway  from  St  .Petersburg  to 
Kovno  gave  it  tome  trade  in  flax,  but  this  is  now  declining. 
It*  population  increased  from  7300  ia  1600  to  16.240  io 
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1SS5.  Yilkomir  has  a  fino  churcli  dating  irom  tno  Uth 
centnrr. 

VILLA  r>E  COXTAS,  a  town  of  Brazil,  in  tlio  province 
of  BhIu.i,  '230  miles  south-west  from  the  city  of  Balii:\,  on 
the  Brumado  (Cont-ns-Poqiicno),  a  hoatl-streani  of  the  Rio 
tie  Contas  (Jussiapc),  which  rises  on  the  east  slope  of  the 
neighbourinjr  Serra  das  Almas,  and  llows  thence  to  the 
coast  at  Barra  do  Ri»  Contas.  Tliis  town,  which  has  a 
iuixc<i  population  (ISSO)  of  lO.'ilOO  whites,  Negroes,  half- 
c^sles,  and  Indians,  lies  in  a  fertile  district  producing  much 
cotton,  sugar,  and  toK-icco.  It  was  founded  in  1715  by 
some  enteqirising  "  Paulistas,"  who  were  attracted  to  the 
district  by  the  auriferous  sands  washed  down  by  tlie  head- 
ktrcams  of  the  Jussiapc.  It-  received  tlie  title  of  a  town 
in  1724,  and  soon  afterwards  most  of  the  inhabitants  re- 
moved to  the  present  more  convenient  site  five  miles  lower 
down  the  Brumado,  on  the  high  road  between  Bahia  and 
Goyaz.  Villa  do  Contas  is  the  capital  of  the  departn-?ut 
of  the  same  name,  which  was  detached  in  1S33  from  the 
old  de|\artmcnt  of  Jacobina.* 

VILLA  DO  RIO  PAH  DO,  a  town  of  Brazil,  in  the 
province  of  Rio  Grande  do  Sul,  on  the  left  bank  of  the 
Jacuhy  at  its  confluence  with  the  Pardo,  about  SO  miles 
due  west  from  Porto  Alegre,  in  30'  S.  lat.  and  52°  W.  long. 
The  Jacuhy,  chief  affluent  of  the  coast  lagoon  Dos  Patos, 
is  navigable  by  small  steamers  to  this  place,  which  is  one 
of  the  m«st  flourishing  towns  in  the  province,  with  a  total 
population  (ISSO)  of  11,500,  including  6000  whites,  4500 
Negroes  and  coloured,  and  about  1000  cLiilized  Indians. 
It  liad  its  origin  in  a  fort  built  by  the  Portuguese  at  this 
point  in  1751,  but  was  not  raised  to  the  rank  of  a  town 
fill  1S09.  Th^e  is  a  large  parish  church  founded  in  1769, 
besides  several  other  churches  and  three  schools,  but  no  note- 
worthy buildings.  The  district  is  fertile. and  well-watered, 
and  grows  an  excellent  flax,  which  supplies  a  number  of 
local  hand-looms.  A  considerable  export  trade  is  carried 
on  by  the  river  craft,  which  here  ship  niatd  (Paraguay  tea), 
jerked  meat,  linen,  and  other  products  for  the  coast  towns. 

VILL.WI,  Giov.vxxi  (c.  1 275-1 34S),  Italian  chronicler, 
was  the  son  of  Villano  di  Stoldo,  and  was  born  at  Florence 
in  the  second  half  of  the  13th  century  ;  the  precise  year 
is  unknown.  He  was  of  good  burgher  extraction,  and, 
following  the  traditions  of  his  family,  applied  himself  to 
commefce.  During  the  early  years  of  the  14th  century 
he  travelled  in  Italy,  France,  and  the  Netherlands,  seeing 
men  and  things  with  the  sagacity  alike  of  the  man  of 
business  and  of  the  historian.  Before  leaving  Florence, 
cr  rather  in  the  interval  between  one  journey  and  another, 
he  had  at  least  taken  some  part  in  that  troubled  period  of 
civil  contentions  which  Dino  Compagni  has  described,  and 
which  swept  Dante  Alighieri  into  banishment.  In  1301 
Villani  saw  Charles  of  Valois  ruining  his  country  under 
the  false  name  of  peacemaker,  and  was  witness  of  all  tlio 
misery  which  immediately  followed.-  Somewhat  later  he 
left  Italy,  and  in  September  1304  he  visited  Flanders. 
It  is  not  well  ascertained  when  he  returned  to  his  native 
city;  He  was  certainly  living  theoo  shortly  after  the 
emperor  Henry  VII.  had  come  to  Italy  in  1312,  and  prob- 
ably he  had  been  there  for  some  time  before.  While  still 
continuing  to  occupy  himself  with  commerce,  he  now  began 
to  take  a  prommtrt  part  in  public  afl'airs.  In  1316  and 
1317  he  was  one  of  the  priors,  and  shared  in  the  crafty 
tactics  whereby  Pisa  and  Lucca  were  induced  to  conclude 
a  peace  with  Florence,  to  which  they  were  previously 
averse.'     In   1317. he  also  had  charge  of  the  mint,  and 


'  RittOT,  and  with  liira  Dearly  all  oUier  geographers,  wTon;;ly  maVc 
tills  place  still  the  capital  of  .lacoMna,  although  Millet  de  Saint. AdolpLc 
(ii.  p.  404 )  distinctly  makes  the  statcmeut  given  iu  iLc  tcit. 

=  See  \ailani.  Chronicle,  bk.  viu.  ch.  37,  38. 

•  Chnm.,  \lt.  ii,  ck  80. 


during  his  administration  of  this  oflice  he  rnllectcd  its 
earlier  records  and  hud  a  register  made  of  all  the  coins 
struck  in  Florence  up  to  his  day.  In  1321  he  was  agam 
chosen  prior;  and,  the  Florentines  having  just  then  under- 
taken the  rebuilding  of  the  city  walls,  he  and  some  other 
citiiens  were  deputed  to  look  atter  the  work.  They  were 
afterwards  accused  of  having  diverted  the  [jublic  money  to 
private  ends  ;  but  Villani  clearly  established  his  innocence. 
Ho  was  next  sent  with  the  army  against  Castruccio 
Castracane,  lord  of  Lucca,  and  was  jiresent  at  its  defeat, 
at  Altopascio.  In  132S  a  terrible  famine  visited  many 
provinces  of  Italy,  including  Tuscany,  and  Villani  was 
appointed  to  guard  Florence  from  the  worst  cfl'ects  of  that 
distressing  period.  lie  has  left  a  record  of  what  was 
done  in  a  chapter  of  his  C/icohiV/c,  which  still  remains  a 
monument  of  the  economic  wisdom  in  which  the  medi.naval 
Florentines  were  often  so  greatly  in  advance  of  tlu;ir  age.* 
In  1339,  some  time  after  the  death  of  Castruccio,  some 
rich  Florentine  merchants,  and  among  them  Villani,  treated 
for  the  acquisition  of  Lucca  by  Florence  for  80,000  florins, 
offering  to  supply  the  larger  part  of  that  sum  out  of  their 
own  private  means;  but  the  negotiations  fell  through,  owing 
to  the  discords  and  jealousies  then  existing  in  the  Govern- 
ment (Chroii.,  X.  143).  The  following  year  Villani  super- 
intended the  making  of  Andrea  Pisano's  bronze  doors  of 
the  baptistery  (see  vol.  xix.  p.  122).  In  the  same  year 
he  watched  over  the  raising  of  the  campanile  of  the  Badia, 
erected  by  Cardinal  Giovanni  Orsini  (C/iron.,  x.  177).  In 
1341  the  acquisition  of  Lucca  was  again  'under  treaty, 
this  time  with  Martino  della  Scala,  for  250,000  florins. 
Villani  was  sent  with  others  as  a  hostage  to  Ferrara,  whcjrt; 
he  remained  for  some  months  (xi.  130,  133,  135).  He  was 
present  in  Florence  during  the  unhappy  period  that  elapsed 
between  the  entry  of  the  duke  of  Athens  and  his  expulsion 
by  the  Florentines  (xii.  1,  2,  S,  15,  16).  Involved  through 
no  fault  of  his  own  in  the  failure  of  the  commercial  com- 
pany of  the  Bonaccorsi,  which  in  its  turn  had  been  drawn 
into  the  failure  of  the  company  of  the  Eardi  (1345),  Villani 
towards  the  end  of  his  life  suffered  much  privation  and  for 
sometime  was  kept  in  prison.^  In  1348  he  fell  a  victim 
to  the  plague  described  by  Boccaccio. 

The  idea  of  writing  the  Chronicle  was  sugfjcstcd  to  Villaiii  under 
tlie  following  circumstances.  "In  the  yc-ir  of  Christ  1300  Pope 
rjonifacc  Vlil.  made  in  honour  of  Ciirist's  nativity  a  special  and 
great  indulgence.  And  I,  finding  niy.>elf  in  that  blessed  pilgrim- 
age in  the  holy  city  of  Rome,  seeing  licr  great  and  ancient  remains, 
and  reading  the  histories  and  great  deeds  of  the  Komans  as  written 
by  Viigil,  Sallust,  Lucnn,  Livy,  "N'alerius,  Taulus  Orosius,  and  otiier 
masters  of  history  who  wrote  the  exploits  and  deeds,  both  gi'eat  and 
small,  of  the  Romans  and  also  of  strangers  in  the  whole  noild  ,  .  . 
considering  that  our  city  of  Florence,  the  dau-'hter  and  offspring 
of  Rome,  ij  on  the  increase  and  destined  to  do  great  things,  as 
Rome  is  in  her  decline,  it  appeared  to  me  fitting  to  set  down  in 
this  volume  and  new  chronicle  all  the  facts  and  beginnings  of  the 
city  of  Florence,  in  as  far  as  it  has  been  possible  to  me  to  collect 
and  discover  them,  and  to  follow  the  doings  of  tlie  Florentines  at 
length  .  .  .  and  so  in  the  year  1300,  on  my  return  from  Rome, 
I  began  to  compile  tliis  book,  in  honour  of  God  and  of  the  blessed 
John,  and  in  praise  of  our  city  of  Florence."''  Villani's  work, 
written  in  Italian,  makes  its  appearance,  so  to  fay,  unexpectedly  in 
the  historical  litcratuic  of  Italy,  .just  as  the  history  of  Florence,  the 
moment  it  emerges  from  the  humble  and  uncertain  origin  assigned 
to  it  by  legend,  rises  suddenly  into  a  rich  and  powerful  life  of 
thought  and  action.  Notliing  but  .scanty  and  partly  legcnda'iy 
records  had  preceded  '\'illani's  work,  which  rests  in  part  on  thciii. 
The  Gcstn  Flomtlinorum  of  Sanzanome,  starting  from  tliese  vaguj 
origins,  begins  to  be  more  definite  about  1125,  at  the  time  of  tlio 
union  of  Fiesolc  with  Florence.  The  Chronica  ric  Orirjine  Ciiilalis 
seems  to  be  a  compilation,  made  by  various  hands  and  at  various 
times,  in  which  the  dilferent  legends  regarding  the  city's  origin 
have  been  giAdually  collected.  The  Annalcs  Florcntini  Fiiml 
(1110-1173)   and   the   Anna.'cs  Florentine    Sccwuli   (1107-1247), 

■•  «roii.,  bk.  X.  ch.  121.  y- 

'  On  Villani's  imprisonment,  see  Massai's  biography  of  Villani.  meu- 
tioued  below. 
»  Ckroi:.,  bk.  viii.  ch.  36. 
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together  n-ith  a  list  of  i  consuls  and  podestas  from  1197  to 
1267,  and  another  chronicle,  formerly  attributed,  but  apparently 
■without  *;ood  reason,  to  Brunetto  Latini,  complete  the  series  of 
ancient  jlorentine  records.  To  these  mast,  however,  be  added  a 
certain  quantity  of  facts  which  were  to  be  found  in  various  manu- 
scripts, being  used  and  qnoted  by  the  old  Florentine  and  Tuscan 
writers  under  the  x^neral  name  of  Gesta  Florentinorum.  Another 
work  which  used  to  be  reckoned  among  the  sources  of  Villani  is 
the  Chronicle  of  the.  Malapini ;  but  very  grave  doubts  ai-e  now 
entertained  as  to  it3  authenticity,  and  many  hold  that  at  best 
it  is  merely  a  remodelling,  posterior  to  Villani's  time,  of  old 
records  unknown  to  us,  from  which  sevei-al  chroniclei*s  may  have 
Jrawn,  either  without  citing  them  at  all  or  only  doing  so  in  a 
"vague  manner.  The  Cronaea  *FioTCiitina  of  Villani  goes  back  to 
Biblical  times  and  comes  down  to  1346.  The  wide  universality  of 
the  nanative,  especially  in  the  times  near  Villani's  own,  while  it 
"bears  wi'.ncss  to  the  author's  extensive  travels  and  to  the  compre- 
liensivencss  of  his  mind,  makes  one  albo  feel  that  the  book  was 
inspiicd  within  the  walls  of  the  univcrs.il  city.  Whei-eas  Dino 
Conipagnis  Chronicle  is  confined  within  definite  limits  of  time  and 
place,  tiiis  of  Villani  is  a  general  chionicle  extending  over  the 
whole  of  Euiope.  Dino  Conip-igni  feels  and  lives  in  the  facts  of 
iia  history  ;  Villani  looks  at  them  and  relates  them  calmly  and 
fairly,  with  a  jfienity  which  makes  him  seem  an  ontsider,  even 
when  he  is  mixed  'up  in  them  and  is  himself  their  originator. 
■\Vhile  very  im]>artant  foi-  Italian  histoiy  in  the  14th  century,  this 
■work  is  the  cornerstone  of  the  early  meiliicval  history  of  Florence. 
Of  contemporary  events  Villani  has  a  very  exact  knowledge. 
Having  been  a  sharer  in  the  public  affairs,  and  in  the  intellectual 
and  economic  life,  of  his  native  city,  at  a  time  when  in  both  it  had 
no  rival  in  Europe,  he  depicts  what  he  saw  with  the  vividness 
Batumi  to  a  clear  mind  .-tccnstomed  to  business  and  to  th*  observa- 
tion of  mankind.  He  w.->s  Cuelph,  but  without  pai>ion  ,  and  his 
book  is  much  more  taken  up  with  an  inquiry  into  what  is  useful 
and  true  titan  with  i>arty  considerations.  Ho  is  really  a  chronicler, 
not  an  historian,  and  h.is  but  little  method  in  his  nari-ative,  often 
reporting  the  things  which  occurred  long  ago  and  far  olf  just  as  he 
heard  them  and  without  criticism.  Eveiy  now  and  then  he  fills 
into  some  inaccuracy  ;  but  such  defects  as  he  has  are  largely  com- 
pensatctl  for  by  his  valuable  qualities.  He  was  for  half  a  century 
€yewituess  of  his  history,  and  provides  abundant  information  on  the 
constitution  of  Florence,  its  customs,  industries,  commerce,  and 
arts  ;  and  among  the  chroniclers  throughout  Europe  ho  is  perhaps 
nneqnalled  for  the  value  of  the  statistical  data  he  has  prcser^■cd. 
As  a  writer  VHIani  is  clear  and  acute  ;  and,  though  his  prose  has 
not  the  force  and  colouring  of  Compagni,  it  has  the  advantage  of 
greater  simplicity,  so  that  taking  his  work  as  a  whole  ho  may  be 
regarded  as  the  greatest  chronicler  who  has  written  in  Italian. 
The  many  difficulties  connected  with  the  publication  o(  this  most 
imiiortaut  text  have  hitherto  prevented  the  preparation  of  a  perfect 
edition.  The  Italian  Historical  Institute,  lately  foundea,  has, 
hov.-ever,  undertaken  to  icprint  on  a  wider  scheme  the  great  collec. 
tinn  of  Muratori. 

Vill.-ini's  Chronicle  was  continued  by  two  other  writers  of  the 
aaine  name.  (1)  Matteo  Villani,  his  brother,  of  whom  nothing 
is  known  have  that  he  .vas  twice  married,  and  that  he  died  of  tlio 
plague  in  1363,  continued  it  down  to  the  year  of  his  death. 
31atteo's  work,  tliough  inferior  to  Giovanni's,  is  nevertheless  vc:-y 
■VMluablc.  A  mor«  prolix  writer  than  his  brother  and  a  less  acute 
observer,  JIattco  ia  well  informed  in  his  facts,  and  for  the  years 
cf  which  ho  write*  is  one  of  the  most  important  sources  of  Italian 
history.  (2)  FILIPPO  Villa.vi,  the  son  of  Matteo,  flourished 
in  the  end  of  the  Hth  and  the  beginning  of  the  15th  century. 
In  his  continuation,  though  showing  greater  literary  ability,  he  is 
Tcry  inferior  as  an  historian  to  his  predecessors.  His  most  valuable 
■work  was  a  collection  of  lives  of  illustrious  Florentines.  Twice,  in 
1401  and  1404,  he  was  chosen  to  explain  in  public  the  Dirina 
Comnudia  in  the  Florentine  "  studio.  '  The  year  of  his  death  is 
unknown. 
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VU,I„\];.S,  Clauok  Louih  llKtTuii,  DrKE  oy  (IG.'iS- 
ITol),  French  general,  wm  l^irn  ut  Moulinx  on  8th  Mny 
1003.  After  a|>cn(linf;  »oino  lime  nt  llio  collcRO  of  Juilly, 
ho  became  a  pngo  of  tho  ffrruid  crurif,  nml  then  entered 
the  army  u  a  roluntccr.     lie  fint  ww  service  in  Holland 


under  Louis  XIV.  and  later  under  Cor.de,  Turennc,  and 
Luxembourg  in  Germany,  ■nhere  in  1674  he  obtained  the 
command  of  a  troop  of  horse.  Hostilities  being  brought 
to  a  close  by  the  peace  of  Nimeguen  in  1678,  he  was  sent 
as  ambassador  to  the  courts  of  Vienna  and  Munich,  in 
which  capacity  he  greatly  distinguished  himself.  In  1702 
he  received  the  command  of  an  army  in  jjrder  to  succour 
tlifi  elector  of  Bavaria,  who  bad  spoused  tlie  cause  of 
France  in  the  War  of  Succession.  On  14th  October  he 
routed  at  Friedlingen  Louis  of  Baden,  the  Austrian  com- 
mander. In  the  beginning  of  the  following  year  ho 
captured  Kehl  and  effected  a  junction  with  the  army  of 
the  elector.  Ho  then  conceived  the  daring  project  of 
marching  on  Vienna.  The  united  forces  defeated  the 
Austrians  under  Count  Stymm  at  Hochstidt,  but  his 
skilfully-conceived  project,  which  had  every  prospect  of 
success  owing  to  the  scattered  state  of  tho  Austrian  forces, 
had  to  be  abandoned  on  account  of  the  pusillanimous  con- 
duct of  the  elector.  Villars  was  next  sent  to  subdue  the 
Camisards,  the  Protestants  of  tho  Cevennes,  a  task  which 
he  completed  by  a  judicious  combination  of  military  skill 
and  clemency.  In  1705  the  northeastern  frontier,  nhich 
was  threatened  by  Marlborough,  was  defended  by  Villars 
with  such  skill  and  ability  that  Marlborough  was  com- 
pletely baffled  in  his  attempts  to  penetrate  into  France, 
and  even  compelled  to  retreat.  Villars  took  advantage  of 
this  opportunity  to  march  into  Alsace,  where  he  captured 
several  towns  along  with  great  quantities  of  war  materials 
belonging  to  Marlborough  and  Prince  Eugene.  These 
advantages  ■were,  however,  counterbalanced  by  Villeroy's 
defeat  at  Ramillies.  After  two  short  campaigns  in  1707-8 
Villars  was  sent  (in  1709)  to  Flanders  to  oppose  Marl- 
borough and  Prince  Eugene.  Ho  was,  however,  defeated 
at  Malplaquet  and  severely  wounded.  The  weak  state  of 
his  health,  the  consequence  of  his  wound,  prevented  him 
during  the  next  two  years  from  engaging  in  active  service. 
In  1712  Villars,  at  the  head  of  an  army  raised  with  great 
difficulty  by  the  French,  defeated  the  Austrians  under 
Albemarle  in  a  brilliant  action  at  Dcnain,  compelled  Prince 
Eugene  to  raise  tho  siege  of  Landrccies,  and  took  several 
fortresses  and  towns.  This  brilliant  campaign  raised  again 
the  almost  desperate  fortunes  of  Franco  and  led  to  tho 
treaty  of  Utrecht  (1713)  and  the  peace  of  Rastadt  (1714). 
For  many  years  after  this  Villars  exerted  great  htfluenco 
at  court,  until  ho  was  finally  supplanted  by  Fleuiy.  In 
1733  tho  war  with  Austria  again  broke  out,  and  in  tho 
following  year  Villars,  although  over  eighty  years  of  age, 
was  sent  to  take  command  in  Italy.  But  after  some  suc- 
cesses he  demanded  his  recall,  cither  in  consequence  of  his 
increasing  infirmities  or  of  disgust  at  tho  conduct  of  his 
ally,  tho  king  of  Sardinia  ;  ho  died  on  his  wuy  back  to 
France,  at  Turin,  on  17tli  Juno  1734. 

VILLEFUANCUE  DE  ROUERQUE,  a  town  of 
France,  chef-lieu  of  an  arrondis.scment  in  the  department 
of  Avcyron,  is  situated  390  miles  south  of  Paris  by  the 
railway  to  Toulouse,  on  the  right  bank  of  the  Aveyron. 
One  of  tho  three  bridges  that  cross  tho  river  belongs  to 
tho  13th  century,  and  the  narrow,  winding  .^trccts  are  full 
of  gabled  houjics  of  tho  13th  and  14th  centuries.  The 
church  of  Notre  Damo  (12G0-1.'>81)  ha.s  a  nave  and  two 
fine  rose  windows  of  the  14th  and  15th  centuries.  The 
steeple  is  represented  by  an  unfinishe<l  miunro  tower  (190 
feet).  In  the  interior  tho  slono  pulpit,  the  rich  woodwork 
of  the  choir,  and  tapestry  of  the  IClh  century  arc  worthy 
of  notice.  Some  parts  of  the  Carthusian  monastery,  now 
ii.scd  as  a  hospital,  l>clong  to  tho  I5lh  and  IGlh  centuries. 
Tho  liftlo  cloister  U  a  masterpiece  of  the  l>c.*t  period  of 
Gothic  ;  the  fine  puljiit  of  tho  refectory  and  the  Gothic 
architecture  of  some  of  the  room.s  have  bwn  prc-wrvod. 
Rich  quarries  of  phoaphatcs  are  worked  near  Villcfranrbe. 
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The  population  in  ISSl  vas  8(33  (commune  10,366^  and 
,1  1S96  S092  (commune  9S3G). 

VUlcfranchc,  fouuJe4  about  1252,  owes  lu  namo  to  the  numerous 
iminunitied  gnntcU  by  Ahthonse  of  Poitiers,  count  of  Toulou&t-\ 
In  1S4S  it  wu  fto  flouriibuig  that  sumptuary  lans  wore  passed. 
The  lotm  fell  iuto  the  hands  of  the  Black  I'lince,  but  nas  the  first 
place  in  Guieune  to  riM  against  the  English.  Charles  V.  grantoil 
It  new  pririleges,  whioh  were  taken  sway  by  Louis  XI.  fu  15S8 
the  inhabitants  reimlsed  the  League,  and  afterwards  murdered  a 
coTemor  sent  by  Henr>-  IV.  The  to«a  was  ravaged  by  the  plague 
in  liiS,  155S,  and  16i3.  A  revolt  excited  by  the  exactions  of  the 
intendant*  teas  cruelly  repressed  fli  1643.  YUleft«oche  was  the 
birthplace  of  Marshal  de  Belle-Isle. 

VILLEFRANCHE-SUR-SA6nE.  a  commercial  and 
manufacturing  town  of  France,  clief-lieu  of  an  arrondisse- 
aicnt  in  the  department  of  Rhone,  is  situated  on  the 
Alorgon,  near  its  junction  with  the  Saiine,  18  miles  by  rail 
nearly  north  of  Lyons.  The  chief  industrial  establishments 
are  factories  of  coarse  woven  goods,  cotton,  fustian,  "  moUe- 
tons,"  prints,  and  blankets,  tan -yards,  puddling- works, 
spinning-mills,  distilleries,  foundries,  and  a  saw-mill.  The 
wines  of  Beaujolais,  hemp,  cloth,  linen,  cottons,  drapery 
goods,  and  cattle  are  the  principal  articles  of  trade.  An  old 
Renaissance  house  is  used  as  the  to^m-hall.  The  church  of 
Notre  Dame  des  Marais,  begun  at  the  end  of  the  14  th  and 
finished  in  the  16th  century,  has  a  tower  and  spiiU  (rebuilt 
in  1862),  standing  to  the  right  of  the  facade  (15th  century), 
in  which  are  carved  wooden  doors.  Villefranche  is  the  seat 
of  the  primary  normal  school  of  the  department.  The  popu- 
lation, 12,032  (commune  13,074)  in  188J,  was  12,157 
(commnne  12,518)  in  1886. 

The  town  grew  up  near  a  tower  from  which  the  lords  of  Beaujeu 
enforced  their  rights  of  toll  on  the  Burgundy  and  Lyons  road.  The 
Dame  arose  out  of  privileges  granted  by  Guichard  I.  of  Beaujeu, 
which  were  confirmed  and  extended  by  his  successors.  Under  the 
dukes  of  Burgundy  Villefranche  was  the  capital  of  Beaujolais,  and 
retained  some  of  its  privileges  when  united  to  France.  Baron  dea 
Adrets  sacked  the  town  and  demolished  the  ramparts  in  1562.  A 
well-known  academy  was  founded  here  in  1Q95. 

MLLEH.\RDOUIN,  Geoffroy  de  (c.  1160-^.  1213), 
the  first  vernacular  historian  of  France,  and  perhaps  o£ 
toodern  Eorope,  who  possesses  literary  merit  is  rather 
supposed  than  known  to  have  been  born  at  the  chS,teau 
from  which  he  took  his  name,  near  Troyes  in  Champagne, 
about  the  year  1160.  Not  merely  his  literary  and  histori- 
cal importance,  but  almost  all  that  is  known  about  him 
comes  from  his  chronicle  of  the  fifth  crusade,  or  Conquete 
de  Coiutantinople.  Nothing  is  positively  known  of  his 
ancestry,  for  the  supposition  (originating  witli  Du  Cange) 
that  a  certain  AViUiam,  marshal  of  Champagne  between 
11G3  and  1179,  was  his  father  ajipears  to  be  erroneous. 
Villehardouin  himself,  however,  undoubtedly  held  this 
dignity,  and  certain  minute  and  perhaps  not  very  trust- 
worthy indications,  chiefly  of  au  heraldic  character,  have 
led  his  most  recent  biographers  to  lay  it  down  that  he 
was  not  born  earlier  than  1150  or  later  than  1164.  Ho 
introduces  himself  to  us  with  a  certain  abruptness,  merely 
specifying  his  own  name  as  one  of  a  list  of  knights  of 
Cliampagne  who  with  their  count,  Thibault,  took  the 
cross  at  a  toarnament  held  at  Escry-sur-Aisne  at  Advent 
1199,  the  crusade  in  contemplation  having  been  started 
by  the  preaching  of  Fulk  de  Neuilly,  who  was  com- 
missioned thereto  by  Pope  Innocent  III.  The  next  year 
six  deputies,  two  appointed  by  each  of  ,the  three  allied 
counts  of  Flanders,  Champagne,  and  Elois,  were  despatched 
to  Venice  to  negotiate  for  ships.  Of  these  deputies  Ville- 
hardouin was  one  and  Quesnes  de  Bethune,  the  poet, 
another.  They  concluded  a  bargain  with  the  seigniory  for 
transport  and  provisions  at  a  fixed  price.  Villehardouin 
had  hardly  returned  when  Thibault  foil' sick  and  died; 
but  this  did  not  prevent,  though  it  somewhat  delayed, 
the  enterprise  of  the  crusaders.  The  management  of 
that  enterprise,  however,  was  a  difficult  one,  giad  cost 


Villehardouin  another  embassy  into  Italy  to  prevent 
if  possible  some  of  his  fellow-pilgrims  from  bveal;ing 
the  treaty  with  the  Venetians  by  embarking  at  other  ports 
and  employing  other  convoy.  Ho  was  only  in  part  suc- 
cessful, and  there  was  great  difficulty  in  raising  tlie  charter- 
money  among  those  who  ha4  actually  as-semblcd  (in  1202) 
at  Venice,  the  sum  collected  falling  far  short  of  the  stipu- 
lated amount.  It  is  necessary  to  remember  this  when  the 
somewhat  erratic  and  irregular  character  of  the  operations 
which  followed  is  judged.  The  defence  that  the  crusaders 
were  bound  to  pay  their  passage-money  to  the  Holy  Land 
in  one  form  or  other  to  the  Venetians  is  perhaps  a  weak 
one  in  any  case  for  the  attack  on  two  Christian  cities, 
Zara  and  Constantinople ;  it  becomes  weaker  still  when 
it  is  found  that  the  expedition  never  went  or  attempted  to 
go  to  the  Holy  Land  at  all.  But  the  de.siro  to  discharge 
obligations  incurred  is  no  doubt  respectable  in  itself,  and 
Villehardouin,  as  one  of  the  actual  negotiators  of  the 
bargain,  must'  have  felt  it  with  peculiar  strength. 

The  crusaders  set  sail  at  last,  and  Zara,  which  the 
Venetians  coveted,  was  taken  \vithout  liiuch  trouble.  The 
question  then  arose  whither  the  host  should  go  next. 
Villehardouin  does  not  tell  us  of  any  direct  part  taken  by 
himself  in  the  debates  on  the  question  of  interfering  or  not 
in  the  disputed  succession  to  the  empire  of  the  East, — 
debates  in  which  the  chief  ecclesiastics  present  strongly 
protested  against  the  diversion  of  the  enterprise  from  its 
proper  goal.  It  is  quite  clear,  however,  that  the  marshal 
of  Champagne,  who  was  one  of  the  leaders  and  inner 
counsellors  of  the  expedition  throughout,  sympathized  with 
the  majority,  and  it  is  fair  to  point  out  that  the  tempta- 
tion of  chivalrous  adventure  was  probably  as  great  as  that 
of  gain.  He  narrates  spiritedly  enough  the  dissensions 
and  discussions  in  the  winter  camp  of  Zara  and  at  Corfu, 
but  is  evidently  much  more  at  ease  when  the  voyage  was 
again  resumed,  and,  after  a  fair  passage  round  Greece,  the 
crusaders  at  last  saw  before  them  the  great  city  of  Con- 
stantinople which  they  had  it  in  mind  to  attack.  When 
the  assault  was- decided  upon,  Villehardouin  himself  was 
in  the  fifth  "battle,"  the  leader  of  which  was  Mathicu  de 
Montmorency.  But,  though  his  account  of  the  siege  is 
full  of  personal  touches,  and  contains  oho  reference  to  the 
number  of  witnesses  whose  testimony  he  took  for  a  certain 
wonderful  fact,  he  does  not  tell  us  anything  of  his  own 
prowess.  After  the  flight  of  the  usurper  Alexius,  and 
when  Isaac,  whoso  claims  the  crusaders  were  defending, 
had  been  taken  by  the  Greeks  from  prison  and  placed  on 
the  throne,  Villehardouin,  with  lilontmorency  and  two 
Venetians,  formed  the  embassy  sent  to  arrange  terms. 
Ho  was  again  similarly  uistinguished  when  it  bacarae 
necessary  to  remonstrate  with  Alexius,  the  blind  man's  son 
and  virtual  successor,  on  the  non-keeping  of  the  terms. 
Indeed  Villehardouin's  talents  as  a  diplomatist  seem  to 
have  been  held  in  very  high  esteem,  for  later,  when  the 
Latin  empire  had  become  a  fact,  ho  was  charged  with  the 
delicate  business  of  mediating  between  the  emperor  Bald- 
win and  Boniface,  m.arquis  of  Montferrat,  in  which  task  he 
had  at  least  partial  success.  He  was  also  appointed  mar- 
shal of  "Komanio" — a  term  very  vaguely  used,  but  appa- 
rently signifying  the  mainland  of  the  Balkan  Peninsula, 
while  his  nephew  and  namesake,  afterwards  prince  of 
Achaia,  took  a  great  part  in  the  Latin  conquest  of  Pelopon- 
ncsu.s.  Villehardouin  himself  before  long  received  an  im- 
portant command  against  the  Bulgarians.  He  was  left  to 
maintain  the  siege  of  Adrianople  when  Baldwin  advanced 
to  attack  the  relieving  force,  and  with  Dandolo  had  much 
to  do  in  saving  the  defeated  crusaders  from  utter  destruc- 
tion, and  conducting  the  retreat,  in  which  he  commanded 
the  rear  guard,  and  brought  his  troops  in  safety  to  the  sea 
at  Rodosto,  and  thence  to  the  capital.     As  he  occupied 
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the  post  of  honour  in  this  disaster,  so  he  had  that  (the 
command  of  the  vanguard)  in  the  expedition  which  the 
regent  Henry  made  shortly  afterwards  to  revenge  his 
brother  Baldwin's  defeat  and  capture.  And,  when  Henry 
had  succeeded  to  the  crown  on  the  announcement  of  Bald- 
win's death,  it  was  Villehardouin  who  fetched  home  his 
bride  Agnes  of  Montferrat,  and  shortly  afterwards  com- 
manded under  him  in  a  naval  battle  with  the  ships  of 
Theodore  Lascaris  at  the  fortress  of  Cibotus.  In  the 
settlement  of  the  Latin  empire  after  the  truce  with  Lascaris 
TUlehardouin  received  the  fief  of  Messinople  (supposed  to 
be  Mosynopolis,  a  little  inland  from  the  modem  Gulf  of 
Lagos,  and  not  far  from  the  ancient  Atdera)  from  Boniface 
of  ilontferrat,  with  the  record  of  whose  death  the  chronicle 
abruptly  closes. 

In  the  foregoing  account  only  those  particulars  which  bear 
directly  ou  Vijle'uArdouiu  himself  have  been  detailed  ;  bat  the 
chronicle  is  as  far  as  possible  from  being  an  autobiography,  and 
\he  displays  of  the  \rritcr'8  pei-sonality,  numerous  as  triey  are,  are 
f]nite  involuntary,  and  consist  merely  in  his  ^vay  of  handling  the 
aubject,  not  in  the  references,  aa  brief  as  his  functions  as  clironicler 
'n-ill  admit,  to  his  own  proceeding?.  The  chronicle  of  Villehardouin 
is  justly  held  to  l>e  the  very  best  presentation  we  possess  of  the 
apirit  of  chivalry,  not  the  designedly  exalted  and  poetized  chivalry 
of  the  romances,  not  the  self-conscious  and  deliberate  chivalry  of 
the  11th  ccutur^',  but  the  unsophisticated  mode  of  thinking  and 
acting  which  brought  about  the  crusadev  stimulated  the  vast 
literary  development  of  the  12th  and  13th  centuries,  and  sent 
Vnights-errant,  principally  though  not  wholly  of  French  blood,  to 
establish  principalities  and  kingdoms  throughout  Europe  and  the 
nearer  East,  dn  the  whole,  no  doubt,  it  is  the  more  masculine 
and  practical  side  of  this  enthusiastic  state  of  mind  which  Ville- 
hardouin shows.  Xo  woman  makes  any  but  the  briefest  appear- 
ance in  his  pages,  though  in  reference  to  this  it  must  of  course  be 
remembered  that  he  was  certainly  a  man  past  middle  life  when  the 
events  occurred,  and  perhaps  a  man  apnroaching  old  age  when  he 
set  them  down.  Desp'te  the  strong  ana  graphic  touches  here  and 
there,  exhibiting  the  impression  which  the  beauty  of  sea  and  land, 
the  Ej><endour  of  Constantinople,  the  magnitude  of  the  elTctc  but 
atill  imposing  Greek  power  made  on  him,  there  is  not  only  an 
entire  absence  of  ililation  on  such  subjects  as  a  modem  would  have 
ililated  on  (that  was  to  be  expected),  but  an  absence  likewise  of 
the  elaborate  and  painful  description  of  detail  in  which  contempor- 
ary troiitxres  would  have  indulged.  It  is  curious,  for  instance,  to 
compare  the  scanty  references  to  the  material  marvels  of  Constan- 
tinoplo  which  Villehardouin  »aw  in  their  glorj-,  which  perished  by 
»ack  and  fire  under  his  very  eyes,  and  which  live  chiefly  in  the 
melancholy  pages  of  his  Greek  contcmiKirary  Mcetas,  with  the 
elaborate  descriptions  of  the  scarcely  greater  wonders  of  fabulous 
court*  at  Constantinople  itacH  at  fcabylon,  and  elsewhere  to  be 
found  in  hii  other  contemporaries,  the  later  cJtanxm  dt  jcj<i:  writers 
and  the  earlier  embroiderers  of  the  Arthurian  romances  and  romam 
trarcnhirei.  And  this  latter  contrast  is  all  tlic  more  striking  that 
Villclnrdouin  agrees  with,  and  not  impovsibly  borrows  from,  these 
very  writers  in  many  points  of  style  and  phr.iscologj-.  The  brief 
rliapten  of  his  work  have  been  justly  compared  to  the  laittct  or 
limdrs  of  a  chanson  in  what  may  be  called  the  vignetting  of  the 
•iibjf  ct  of  each,  in  the  absence  of  any  attempt  to  run  on  the  narra- 
tive ift  the  precise  futnia,  and  in  poetical  ratlicr  tlinii  prosaic  wonl- 
onler  of  the  sentences.  Undonbledly  tliia  half-iioetic  atyle  (ani- 
mated as  it  is  and  redeemed  from  any  charge  of  bastardy  by  the 
freshncM  and  vigour  which  penade  it)  adds  not  a  little  to  the 
cliar::  '  *'  -  ^  -\i.  Its  lUCceMioii  of  nonl  pictures,  conventional 
and  as  the  illuminations  of  a  niediiF\-al  manuscript, 

and  :  ,  conventionality  free  from  all  thought  of  literary 

preaeni.. iKii,  njuat  charm  all   readers.     The  solier  liata  of  names 
nith  which  it  opens  ;  the  account  of  the  embassy,  so  busineaalike 

in  I'" -■-■  'f  costs  and  term«,  and,  suddeiil     '       '       ■  into  a 

ferr-  ri  of  how  the  six  (irputirs,  "  them. 

•^^^'  "^1  arid  weeping  warm  tran,  K  ■  ••'  and 

I'ily  on  Jerusalem  ;"  thr  htury  iihniediately 

It  count  Tliibanit  of  Chnnipacne,  nifting 

-  -• i  in  hii  joy  at  the .i  .  . —   .  f  i  ., 

•  mlntudon,  "leva  lus  ct  clirvamha,  el  I 

car  onqnrt  pfiis  n- '•b'-r-iiirlii  rp;r  rrln  fnir"  l- 

«ve"  .u  Ah.l  1.11s 

«f  t'  "f  carrying 

out  • t.-i  ill  tept 

at  ^ '^  i«  that  the  lAlanco 

dua  I  \  on  their  enemy, 

the  ^  I  III.'  least  conceal 

the  f                                 -  ,  "  as  he  calls  him 

in   U,t  ,L.,    .: .  .,   .,..   3i,-,j.  nith  Ihia  ; 


for  his  own  part  he  seems  to  think  of  little  or  nothing  but  the 
rci^aration  duo  to  the  republic,  which  had  loyally  kept  its  bargain 
and  been  defrauded  of  the  price,  of  the  infamy  of  breaking  company 
on  the  part  of  members  of  a  joint  association,  and  perhaps  of  the 
unknigntliness  of  not  taking  up  an  adventure  whenever  it  presents 
itself.  For  here  again  the  restoration  of  the  disinherited  prince  of 
Constantinople  sui>plied  an  excuse  quite  as  plausible  as  the  liquida- 
tion of  the  debt  to  Venice.  A  famous  passage  and  one  short  enough 
to  quote  is  that  describing  the  old  blind  Soge  Dandolo,  who  had 
"Grant  ochoison  de  remanoir  (reason  forstanngat  home),  car  vieU 
horn  ere,  et  si  avoit  Ics  yaulx  en  la  teste  biatis  et  n'en  v^roit  gote 
(goutte),"  and  yet  was  the  foremost  in  fight  ' 

It  would  be  out  of  place  to  attempt  any  further  analysis  of  tlio 
ConqulU  here.  But  it  is  not  impertinent,  and  is  at  the  same  time 
an  excuse  for  what  has  been  already  said,  to  repeat  that  Villehar- 
douin's  book,  brief  as  it  is,  is  in  realitj*  one  of  the  capital  books  of 
literature,  not  merely  for  its  merit,  but  because  it  is  the  most 
authentic  and  the  most  striking  embodiment  in  contemporary 
literature  of  the  sentiments  which  determined  the  action  of  a  great 
and  important  period  of  history.  There  are  but  very  few  books 
which  hold  this  position,  and  Villehardouin's  is  one  of  them.  If 
every  other  contemporar)-  record  of  the  crusades  perished,  wo  should 
still  be  able  by  aid  of  this  to  understand  and  realize  what  the 
mental  attitude  of  crur.aders,  of  Teutonic  knights,  and  the  lest  was, 
and  without  this  we  should  lack  the  earliest,  the  most  luidonbtedly 
genuine,  and  the  most  characteristic  of  all  such  records.  The  very 
inconsistency  with  which  VilKh*rdouin  is  chargeable,  the  absence 
of  compunction  with  which  he  relates  the  changing  of  a  sacred 
religious  pilgrimage  into  something  by  no  moans  unlike  a  mere 
filibustering  raid  on  the  great  scale,  add  a  charm  to  the  book.  For, 
religious  as  it  is,  it^s  entirely  free  from  the  very  slightest  touch  of 
hypocrisy  or  indeed  of  self-consciousness  of  any  ^ind.  The  famous 
doacription  of  the  crusades,  gesta  Iki  per  Francos,  was  evidently  to 
Villehardouin  a  plain  matter.of.fact  description,  and  it  no  more 
occurred  to  him  to  doubt  the  divine  favour  being  extended  to  the 
expeditions  against  Alexius  or  Theodore  than  to  doubt  that  it  wm 
shown  to  expeditions  against  Saracens  and  Turks. 

The  person  of  Villehardouin  reappears  for  us  once,  buJ 
once  only,  in  the  chronicle  of  his  continuator,  Henri  de 
Valenciennes.  There  is  a  great  gap  in  style,  though  none 
in  subject,  between  the  really  poetical  prose  of  the  first 
historian  of  the  fifth  crusade  and  the  Latin  empire  and 
the  awkward  mannerism  (so  awkward  that  it  has  been 
taken  to  rejiresent  a  "disrhymed"  verse  chronicle)  of  his 
iollower.  But  the  much  greater  length  at  which  Ville- 
hardouin appears  on  this  one  occasion  sho\vs  us  the  restraint 
which  he  must  have  exercised  in  the  passages  which  deal 
with  himself  in  his  own  work.  He  again  led  the  vanguard 
in  the  emperor  Henry's  expedition  against  Burilos  the 
Bulgarian,  and  he  is  represented  by  the  Valenciennes 
scribe  as  encouraging  his  sovereign  to  the  attack  in  a  long 
speech.  Then  he  disappears  altogether,  with  the  exception 
of  some  brief  and  chiefly  diplomatic  mentions.  Du  Cange 
discovered  and  quoted  a  deed  of  donation  by  him  dated 
120",  by  which  certain  properties  were  devised  to  the 
churches  of  Notre  Dame  de  Foissy  and  Kotro  Damo  de 
Troycs,  with  the  rcscrvatj^  of  life  interests  to  his  daughters 
Alix  and  Damerones,  and  his  sisters  Emmelinc  and  Hayc, 
all  of  whom  appear  to  have  embraced  a  monastic  life  A 
letter  addressed  from  the  East  to  Blanche  of  Champagne 
is  cited,  and  a  pa|>al  record  of  1212  styles  him  still  "  mar- 
shal of  Romania."  The  next  year  this  title  i^asscd  to  his 
son  Erard  ;  and  1213  is  accordingly  given  as  the  date  of 
his  death,  which,  as  there  is  no  record  or  hint  of  his  having 
returned  to  France,  may  be  supposed  to  have  happened  at 
Jlcssinoplo,  where  also  ho  must  have  written  the  Conjuclr. 

The  lH>ok  appear*  to  hare  been  known  in  the  ages  immediately 
eucceeding  his  own  ;  and,  though  there  is  no  contem]>orar)'  manu- 
script in  existence,  there  are  some  half  do.-rn  which  npi^-ar  io  date 
fioni  the  end  of  the  13lh  or  the  course  of  the  Uth"  century,  while 
one  at  leRst  appears  to  be  a  cnjn*  made  from  his  oun  woik  in  that 
spirit  of  unintelligent  faithfuliirss  which  ii  much  more  vahialde 
to  jKMterity  than  more  intelligent  editinir.  The  fir*t  prinud  edi- 
tion of  the  IkjoV.  by  a  certain  I'.lai  -   '     " '-■-    '     ■     '■■.'', 

is  deilicated  to  the  wigniory  of  V-  ■  "  o 

said,  haa  Iwen  acruwd  of  a  rather  ■.  : 

tians),  and  speaks  of  either  a  pait  *-t  the  whoiri-f  tl.t  i...i.K.,»aa 
having  Wen  printed  tw'clvo  years  ea')ter.  Of  this  earlier  <  "py 
aolhlns  a-emi  to  be  known.    A  belter  ediii"ii.  .'ounJedoD  sNttbtr- 
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Undish  MS.,  •ppftred  *t  Lfons  in  KOI.  Out  botn  thes«  irero 
compleifl)*  ami  lU.UeU  by  ll\c  great  cJilion  of  Du  Cauge  iti  1657, 
wUfrriii  ilut  UirncU  writer  employed  all  liis  kuo\vUvli;e,  never  siiico 
f*HuneJ,ol"tiic  subject, but  added  a  translation,  or  rather  p.-\rai>hrase, 
.rxtt  uiotlem  French  which  is  scarcely  worthy  either  of  himself  or 
..bj*'.thor.  Dom  nrialgave  a  nfw  edition  fi-oni  dilferent  MS.  sonrces 
in  l^JJ.  and  the  book  ligun.M  with  dilferent  dcjjic's  of  dependence 
«a  Pu  Cau^t  and  Ilnal  iu  the  collections  of  I'eiitot,  liuclion,  and 
Utchaud  and  Poujoulat.  All  these,  however,  have  been  sn[>erseded 
for  the  modem  student  by  the  editions  of  M.  Natalis  do  Wailly 
(1S72  and  \S'i).  in  uhi.h  the  text  is  critically  (sUled  from  all  the 
available  MSS.  and  a  nenr  translation  added.  Tho  charm  of  Villo- 
lurUouiu  <an  escape  no  reader  ;  but  few  readers  will  fail  to  derive 
•oue  additional  measure  from  the  two  essays  which  Saintc.Bouvo 
devoted  to  him  thirty  years  ago,  and  which  may  be  found  reprinted 
ia  the  ninth  volume  of  the  Ciiiturus  du  Lund(.  (G.  SA.) 

VILLEIXAGE.     Seo  CorvnoLD  and  Sl.vvery. 

VILLEMAIX,  Abel  Fr.vnvois  (1790-1867),  historian 
of  FrencL  literature,  iva3  born  at  Paris  on  11th  June  1790. 
He  wt.s  cdueated  at  tho  lycee  Louis-Ie-Grand,  and  was 
•nly  twenty  ^lien  he  w.-is  appointed  to  an  assistant- 
mastership  at  the  lycee  Charlemagne.  This  appointment 
was  shortly  exchanged  for  a  post  at  the  ficole  Norinale. 
He  early  devoted  himself  to  the  composition  of  the  Academic 
prize  essa}-3  whicli  have  founded  tho  fortune  of  so  many 
French  men  of  letters,  and  in  IS  12  he  gained  the  prize 
with  an  eloyf  on  Montaigne,  which  was  followed  by  other 
successful  attempts.  His  second  successful  essay.  On  Criti- 
cism, had  the  honour  of  being  read  by  the  author  before 
the  Academy  and  the  allied  sovereigns  who  were  then 
(April  1S14)  in  Paris.  Under  the  restoration  he  was 
api>ointed,  first,  assistant  professor  of  modern  history  and 
then  professor  of  rrench  eloquence  at  the  Sorbonne.  Here 
he  began  and  continued  for  about  ten  years  a  series  of 
literary  lectures  which  had  an  extraordinary  ctlect  on  his 
younger  contemporaries.  The  secret  indeed  of  Villemain's 
great  [jopularity  and  immense  influence  is  only  to  bo  under- 
stooil  by  exact  observation  of  the  time  at  which  he  came. 
He  had  no  very  extraordinary  gift  of  style,  nor  was  he  a 
Tery  original  thinker.  But  he  had  the  great  advantage  of 
coming  just  before  the  Romantic  movement,  of  having  a 
wide  and  catholic  love  of  literature,  and,  at  the  same  time, 
of  liot  being  an  extremist.  Ail,  or  almost  all,  tho  clever 
young  men  of  the  brilliant  generation  of  1830  passed  under 
his  influence  ;  and,  while  he  enchanted  those  of  Romantic 
tendency  by  his  constant  reference  to,  and  his  frank  apprecia- 
tion of,  the  beauties  of  English,  German,  Italian,  and  Spanish 
poetry,  he  had  not  the  least  inclination  to  decry  the  classics 
— either  the  classics  proper  of  Greece  and  Rome  or  the  so- 
called  classics  of  France.  In  1819  he  published  a  book 
on  Cromwtll,  remarkable  for  a  Frenchman  of  his  day,  and 
two  years  later  he  was  elected  to  tlie  Academy.  The  time 
was  more  favourable  than  any  previous  time  had  been  to 
literary  men  ^\-ith  political  inclination.s,  and  Villemain  was 
appointed  by  the  restoration  Government  "chef  de  I'im- 
primerie  et  de  la  libraiiio,"  a  post  involving  a  kind'  of 
irregular  censorship  of  the  press,  and  afterwards  to  the 
office  of  master  of  requests.  Like  others,  however,  Villemain 
became  more  and  more  Liberal,  and  before  ths  revolution 
of  July  he  had  been  deprived  of  his  office  and  had  been 
elected  deputy  for  Evreui.  This  secured  his  fortune  under 
Louis  Philippe's  reign,  and,  though  he  did  not  long  sit  in 
the  lower  chamber,  he  received  a  peerage  in  1832.  He 
was  a  very  important  member  of  the  council  of  public 
instruction,  and  was  twice  minister  of  that  department, 
while  at  the  same  time  with  his  elevation  to  tho  upper 
chamber  he  was  made  secretary  of  tho  Academy.  This 
combination  made  him  during  the  whole  <Si  the  July 
monarchy  one  of  the  chief  dispensers  of  literary  patronage 
in  France  ;  and,  though  he  never  drew  on  himself  the 
personal  ill-will  which  his  friend  and  sollcague  Cousin 
attracte<l,  it  was  almost  inevitable  that  he  should  displc^o 
many  for  every  one  that  he  gratified.     Villemain's  liter  i  y  i 


{xisitioD  had  moreover  been  somewhat  left  behind  by  tho 
course  of  events,  and  in  politics  ho  was  something  of  a 
doctrinaire.  For  moro  than  the  last  twenty  years  of  his 
life  ho  took  no  open  part  in  public  aftairs,  though  his  liter- 
ary activity  continued  to  bo  considerable,  the  books  which 
ho  published  being  in  part  workiiigs-up  of  his  brilliant 
Sorbonne  courses.  Although  he  still  retained  a  great  name 
and  an  important  Academic  position,  his  later  years  are 
supiioscd  to  have  been  somewhat  saddened  by  tho  difler- 
ence  of  his  cmplovMionts  and  considiiration,  as  compared 
with  those  of  his  middle  age.  Villemain,  in  fact,  was  a 
man  who  had  at  ono  time,  chiefly  by  accident  and  coinci-J 
dencc,  acquired  a  position  to  which  hu  was  not  quite  equal.' 
Some  reflexions  on  him  in  tho  "  Notes  et  Pensecs  ",  to  bo 
found  in  Sainte-Beuvc's  Cauneries  (.lit  Luiuli,  vol,  xi.,  are, 
as  is  too  often  tho  caso  in  that  collection  when  it  refers 
to  contemporaries,  harsh.  But  it  is  certain  that  ho  had 
little  originality  of  thought  or  detiniteness  of  literary 
theory,  that  he  was  rather  a  clever  exponent  of  ideas  whifh 
happened  to  be  popular  than  a  convinced  reasoncr,  and 
that  he  had  an  undue  admiration. of  success.  His  death 
took  phce  at  Paris  on  8th  May  18G7. 

Villemaiu's  chief  work  is  his  Cuursdc  la  Liltt'rature  Frii>i<;nise,  in 
6  volumes,  printed  soon  after  he  cc.Tscd  lecturing,  and  ippriutcd  long 
aftenvards  in  1S64.  It  is  a  \-cry  discui'sive  book,  containing  literary 
judgments  on  all  sorts  of  subjects,  and  illustrating  very  well  tho 
fashion  in  which  Villemain  satisfied  and  stimulated  a  pcncratiou 
which  had  just  become  awaic  tliat  litei-aturc  was  uot  limited  to 
the  productions  of  the  men  of  tho  rjrand  sicclc.  Aluiost  all  his 
later  works,  which  are  numerous,  consist  of  collections  of  Academic 
dorjcs,  lectures,  and  literary  and  liistoiical  essays.. "  ^s.  however,  ho 
began  with  a  substantive  liisiorical  work  so  did  he  cntl  with  pnc, 
tho  posthumous  Histonj  of  Orcgoi-ij  P'SI.,  on  which  ho  had  been 
known  to  be  engaged  for  many  ycai-s,  ami  the  long  delay  of  whicli 
had  been  tho  cause  of  not  a  few  sarcasms.  Although  a  book  of 
merit,  it  will  hardly  supplant  Villemain's  early  Academic  lectures  as 
his  title  to  remembrance  and  fanie— such  fame  as  is  due  to  a  teacher 
who  succeeds  iu  stirring  up  the  literary  faculties  of  men  mor'»  highly 
gifted  thau  himself. 

VILLEN.\,  a  town  of  Spain,  in  the  province  of  Alicante, 
is  situated  37  miles  by  rail  to  the  north-west  of  that  town, 
on  the  r^ght  bank  of  the  little  river  Vinalapo.  It  has 
nanow  winding  streets,  and  is  crowned  by  a  picturesque- 
looking  old  castle.  The  slopes  of  the  surrounding  hills  are 
clothed  with  vines,  and  there  are  also  some  extensive  salt 
lagoons.  The  annual  fair  of  Villena  (29th  Sept.-5th  Oct.), 
dealing  in  the  produce  of  the  neighbourhood,  is  still  of 
considerable  importance.  The  industries  (soap-making, 
weaving,  distilling)  are  not  extensive.  The  population 
within  the  municipal  boundaries  in  1877  was  11,424. 

VILLENEUVE-SUR-LOT,  a  town  of  France,  chef-Ueu 
of  an  arrondissement  in  the  department  of  Lot-ct-Garonne, 
is  built  on  both  sides  of  the  river  Lot,  22  miles  north  of 
Agcn  by  a  line  which  branches  at  Pcnne  from  the  Agen 
and  Perigueux  Railway.  Large  portions  of  the  13tli- 
century  ramparts,  altered  and  surmounted  by  machicola- 
tions in  the  15th  century,  still  remain,  and  high  square 
towers  rise  above  tho  gates  to  the  north-ea.'it  and  south- 
west. Tho  principal  arch  of  tho  bridge  (13th  century) 
has  a  span  of  118  feet  and  is  59  feet  in  height,  and  was 
built  in  the  reign  of  Louis  XIII.  Arcades  of  tho  13th 
century  surround  a  square.  Important  markets  of  cattle, 
horses,  wines,  and  Agen  plums  (£120,000  worth  exported 
annually)  are  held.  Boots  and  shoes,  sausages,  tinned 
foods,  and  buttons  are  made,  and  there  are  marblo  works 
and  large  mills.  Tho  po])ulation  in  1881  was  9520  (com- 
mune 1  f,5G0)  and  in  1S8G  9780  (commune  14,693).  Of 
these  1102  were  prisoners  at  Eysses. 

Villeneuve  originated  in  a  foi  tress  built  in  1264  as  a  refuge  fof 
tlio  inhabitants  of  Pujols,  whose  town  had  been  destroy<?t'  iu  the 
Albigensian  War.  The  English  held  it  from  1279  to  1337,  and 
again  in  the  15th  centuiy.  bess  than  a  mile  from  Villeneuve  the 
former  abbey  of  Eysses,  founded  about  the  7th  century,  stands  on 
the  site  of  the  liomau  town  of  Excisum.      It  is  now  used  as  a 
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osiitnd  prison,  and  accommodates  about  1200  prtsonere.  On  the 
left  bank  of  the  Lot,  2  miles  6.juth  of  Villeneuvc,  are  the  13th- 
century  walls  of  Tujols. 

VILLIERS,  George.     See  Bcckixgham,  Dctke  of. 
VILLON,  Francis  (1431-1461J),  whose  real  siirname  is 
a  matter  of  much  dispute,  so  that  he  is  also  called  Corbueil, 
Corbier,  De  Montcorbier,  and  Des  Loges,  though  in  litera- 
ture Villon  is  the  sole  term  used,  was  bom  in  1431,  and,  as 
it  Beems,  certain'y  at  Paris.     The  mbtture  of  the  real  and 
the  ironical  in  the  singular  poems  called  Testaments,  which 
form  his  chief,  if  not  his  only  certain,  work,  make  it  very 
unsafe  to  speak  positively  as  to  such  details  of  his  life  as 
depend  upon  them.    Yet  the  Testaments,  with  some  extant 
documents,  are  the  only  trustworthy  information  that  we 
bare,  the  legends  and  anecdotes  which  are  told  respecting 
him  being  for  the  most  part  of  the  most  dubious,  if  not  the 
most  certainly  apocrj-phal,  character.     It  appears  that  he 
was  born  of  poor  folk,  that  his  father  died  in  his  youth, 
but  that  his  mother  was  alive  when  her  son  was  thirty  years 
old.     The  very  name  Villon  was  stated,  and  that  by  no 
mean   authority,  the   president   Claude   Fauchet,    to   be 
merely   a   common   and   not   a   proper  noun,   signifying 
"  cheat "  or  "  rascal " ;  but  this  seems  to  be  a  mistake.     It 
is,  however,  certain  that  Villon  was  a  person  of  loose  life, 
and  that  he  continued,  long  after  there  was  any  excuse  for 
it  in  his  years,  the  reckless  way  of  living  common  among 
the  wilder  youth  of  the  university  of  Paris.     He  appears 
to  have  derived  bis  surname  from  a  friend  and  benefactor 
named  Ouillaume  de  Villon,  an  ecclesiastic  and  a  person 
of  some  property  and  position.     The  poet,  either  by  his 
assistance  or  in  some  other  way,  became  a  student,  and 
took  the  degree  of  bachelor  in  1450  and  that  of  master  in 
1452.     Between  this  year  and  1455  nothing  positive  is 
known  of  liim,  except  that  nothing  was  known  against  him. 
On  4th  June  1455  the  first  important  incident  of  his  life 
that  is  known  occurred.    Being  in  the  company  of  a  priest 
named  Giles  and  a  girl  named  Isabeau,  he  met  a  certain 
Breton,  a  master  of  arts,  who  was  also  in  the  company  of 
a  priest,  Philippe  Chermoye  or  Sermoise  or  Sermaise.     A 
scuffle  ensued ;  daggers  were  drawn ;  and  Sermaise,  who 
is  accused  of  having  attacked  Villon  and  drawn  thjs  first 
blood,  not  ouly  received  a  dagger  thrust  in  return,  but 
a  blow  from  a  stone  which  struck  him  down.     Sermaise 
died  of  his  wounds.   Villon  fled,  and  was  sentenced  to  banish- 
ment,— a  sentence  which  was  remitted  in  January  1456, 
the  formal  pardon  being  extant  strangely  enough  in  two 
different  documents,  in  one  of  which  the  culprit  is  de- 
Bcribed  as  "  Francois  des  Logos,  autrement  dit  Villon,"  in 
the  other  as  "  Franyois  do  Montcorbier."     That  he  is  also 
said  to  have  described  himself  to  the  bather-eurgeon  who 
drc.vcd  his  own  wounds  as  Michael  Piton  is  less  surprising, 
and  hardly  needs  an  addition  to  the  list  of  his  aliases.     It 
should,  however,  be  said  that  the  documents  relative  to 
this  affair  confirm  the  date  of  his  birth,  by  representing 
him  as  twenty-six  years  old  or  thereabouts.     A  year  later 
he  was  again  in  trouble.     In  his  first  broil   "  la  femmo 
Isabeau"  is  only  generally  named,  and  it  is  im]io5siblo  to 
■ay  whether  hho  had  anything  to  do  with  the  quarrel.     In 
the  second,  Catherine  de  Vaucelles,  of  whom  we  hear  not 
a  little  in  the  [loenis,  is  the  declared  cause  of  a  scufilo  in 
which  Villon  was  so  severely  beaten  that  to  escape  ridicule 
he  fled  to  Angers,  where  ho  ha<l  an  uncle  who  was  a  monk. 
It  was  before  leaving  Paris  that  ho  composed  what  is  now 
known  as  the  Prtit  Ttttnmmt,  of  which  we  shall  upcnk 
presently,  with  the  rest  of  his  (lOcroB,  and  which,  it  shoii'd 
be  laid,  ithows  little  or  no  such  mark  of  profound  bitter- 
new  end  regret  for  wasted  life  as  its  in  every  scn.no  greater 
•Qcceaaor  the  Grand  Trttnmml.     Indoixl  Villon's  serious 
tronblM  were  only  beginning,  for  hitherto  ho  hod  been 
rather  cd  than  guilty.     Uo  loft  Paris  for  Aogen  in 


the  very  early  spring  of  1456-57,  and  shortly  afterward* 
(in  March)  the  chapel  of  the  College  of  Xavarre  was  broken 
open  and  five  hundred  gold  crowns  stolen.  The  inquiries 
set  on  foot  discovered  a  gang  of  student  robbers,  one  of 
whom,  Guy  Tabarie,  turned  king's  evidence  and  accused 
Villon,  who  was  then  absent,  of  being  the  ringleader,  and 
of  having  gone  to  Angers,  partly  at  least,  to  arrange  for 
similar  burglaries  there.  Other  crimes  were  confessed  by 
the  accomplice,  and  Villon  was  arrested,  put  to  the  torture, 
and  condemned  to  be  hanged, — a  penalty  which  was  actu- 
ally inflicted  later  on  two  of  his  gang,  and  which  he  com- 
memorated by  anticipation  in  one  of  the  most  famous  and 
remarkable  of  hi^  poems,  the  sombre  "Ballade  des  Pendus." 
He  escaped  Montfaucon,  however,  by  appealing  from  the 
bishop's  court,  where  as  a  clerk  he  had  been  tried,  to  the 
parlement  of  Paris,  by  which  body  his  sentence  was  com- 
muted to  banishment — that  is,  of  course,  banishtuent  from 
the  capital.  \\"here  he  went  and  what  he  did  for  the  next 
four  years  we  do  not  know.  It  is  certain  that  at  one  time, 
and  probable  that  at  more  times  than  one,  he  was  in  corre- 
spondence with  Charles  d'Orliians,  and  it  is  likely  that  he 
resided^at  any  rate  for  some  period,  at  that  prince's  court 
at  Blois.  He  had  also  something  to  do  with  another  prince 
of  the  blood,  Jean  of  Bourbon,  and  traces  are  found  of  him 
in  Poitou,  in  Dauphin(5,  ic.  But  at  his  next  certain  appear- 
ance he  is  again  in  trouble.  He  tells  us  that  he  had  spent 
the  summer  of  1461  in  the  bishop's  prison  (bishops  were 
fatal  to  Villon)  of  Meung.  His  crime  is  not  known  ;  but 
his  enemy,  or  at  least  judge,  was  Thibault  d'Aussigny,  who 
held  the  see  of  Orleans.  Villon  owed  his  release  to  a 
general  jail  delivery  at  the  accession  of  Louis  XI.,  and 
became  a  free  man  again  on  2d  October. 

It  was  now  that  he  ■v\Tote  the  Grand  Testament,  and 
this,  the  work  which  has  immortalized  him,  is  the  last  certain 
fact  which  is  known  of  his  life.  If  one  could  judge  from  a 
vague  kind  of  internal  evidence,  it  would  seem  likely  that 
it  is  really  a  testament,  and  that  the  poet  died  soon  after- 
wards. Although  he  was  only  thirty  at  the  date  of  this 
composition  (which  is  unmistakable,  because  given  in  the 
book  itself),  there  seems  to  be  no  kind  of  aspiration  towards 
a  new  life,  nor  even  any  hankering  after  the  old.  Nothing 
appears  to  be  left  him  but  regret ;  his  very  spirit  has  been 
worn  out  by  excesses  or  sufferings  or  both.  But,  however 
this  may  be,  he  disapi)car3  from  history.  Rabelais  indeed 
tells  two  stories  about  him  which  have  almost  necessarily 
been  dated  later.  One  is  a  countryside  anecdote  of  a  trick 
supposed  to  have  been  i)laycd  by  the  poet  in  his  old  age 
at  Saint  Maixcnt  in  foitou,  whither  he  had  retired.  The 
other,  a  coarse  but  pointed  jest  at  the  cxiicnseof  England, 
is  told  as  having  been  ndilressed  by  Villon  to  King  Edward 
V.  during  an  exile  in  that  country.  Now,  even  if  King 
Edward  V.  were  not  evidently  out  of  the  question,  a  pai.s- 
age  of  the  story  refers  to  the  well-known  scholar  and  man 
of  science,  Thomas  Linacrc,  as  court  phy»ioian  to  the  king, 
and  makes  Villon  mention  him,  whereas  Linacro  was  only 
a  young  scholar,  not  merely  at  the  time  of  Edward  V.'» 
supposed  murder,  but  at  the  extreme  date  (1489)  which 
can  bo  assigncil  to  VUlon's  life.  For  in  this  year  the  firs' 
edition  of  the  poet's  work  ap]'oarcd,  obviously  not  published 
by  himself,  and  with  no  sign  in  it  of  his  having  lived  later 
than  the  date  (1461)  of  tJio  Grand  Testament.  It  would 
bo  easy  to  dismiss  these  RaWlaisian  mentions  of  Villon  as 
mere  humorous  inventions,  if  it  were  not  that  the  author 
of  Panlagruel  was  Iwm  quito  soon  enough  to  hnvo  actually 
seen  Villon  if  he  had  lived  to  anything  that  could  be  called 
old  Bf  t'lal  ho  almost  certainly  must  have  known  men 
who  haii  l;nown  Villon,  and  that  Iho  poet  undoubtedly 
spent  much  linio  in  Rabclais'a  own  counff)"  on  tho  banks  of 
the  lower  Loire. 
Tht  oUcurity,  th«  unbsppincM.  and  th«  tril  rvputa  of  VUloD'a 
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lift  iroaM  not  be  in  themMlrM  a  reason  for  the  minute  invcstiga- 
tion  to  ^rhich  thf  erenta  of  that  life  haw  been  subji-cud,  and  tho 
rccuU  of  which  has  b««n  aumined  up  here.  But  his  jwotica]  work, 
leant .       *'  tAinly  genuine  nart  of  it  is,  is  of  5nch  oxtraordinurj* 

inlr.  vs  auch  an  e|Hxrh  in  the  history  of  Kuropcan  litor- 

at\:r  l>««n  at  all  t-imes  an  intvrcstinL;  fignrv,  and,  like  all 

rery  ^ures,  has  been  often  praise*!  for  quilities  quite 

oth<  -  '  Hich  ho  rtuUy  ^K>5s^■ssl^^.    IWiloau's  famous  verses, 

in  uiu..*  <  .i4  .•  a  extolled  for  hanng  tirst  known  bow  to  smooth 
out  the  confused  art  of  tho  old  romancers,  arc  indeed  a  prodig}'  of 
blundering  or  ignorance  or  both.  As  far  as  art,  or  the  tochnical 
part  of  poetry  goes,  Villon  made  not  the- slightest  advance  on  his 
predecessors,  nor  stood  in  any  way  in  front  vi  such  contemporaries 
as  h;s  patron  Charles  d'Orleans.  His  two  Testaments  (so  called  by 
the  application  to  them  of  a  regular  class-name  of  mcdixval  poetry) 
consist  of  ctght-line  stanzas  of  eight-syllabled  verses,  varied  in  tho 
case  of  the  Grand  Testament  by  the  insertion  of  ballades  and 
rondeaux  of  very  great  beauty  and  interest,  but  not  foi*malIy  riiiror* 
ent  in  any  way  from  poems  of  the  same  kind  for  more  than  a 
oentury  past.  What  really  distinguishes  Villon  is  the  Intenscr 
quality  of  his  poeticil  feeling  and  expression,  and  what  is  perhaps 
arrogantly  called  tho  modern  character  of  hia.  subjects  and  tnouglit 
Uedixval  poetry,  with  rare  exceptions,  and,  with  exceptions  not 
quite  so  rare,  classical  poetry,  arc  distinguished  by  their  lack  of  what 
is  now  called  the  personal  note.  In  Villon  this  note  sounds,  struck 
with  sin^lar  force  and  skill.  Again,  the  simple  joy  of  living  which 
distinguishes  both  periods — the  mcdisral,  despite  a  common  opinion, 
•carcely  less  than  tue  ancient — has  disappeared.  Even  the  riot  and 
rollicking  of  his  earlier  days  arc  mentioned  with  far  less  relish  of 
remembrance  than  sense  of  their  vanity.  This  sense  of  vanity, 
indeed,  not  of  the  merely  religious,  but  of  tlie  purely  mundane  and 
even  half  pagan  kind,  is  Villon's  most  prominent  characteristic  It 
tinges  his  narrative,  despite  its  burlesque  bequests,  all  through  ;  it 
is  the  very  keynote  of  nis  most  famous  and  beautiful  piece,  the 
"Ballade  des  Dames  du  Temps  Jadis, "  with  its  refrain  "Mais  ou 
aont  Ics  neigcs  d'antan ! "  as  well  as  of  his  most  daring  piece  of  realism, 
'  the  other  ballade  of  "  La  Gro&so  Margot,"  with  its  burden  of  hope- 
less enUu^lement  in  shameless  vice.  It  Is  nowhere  more  clearly 
sounded  than  in  tho  piece  which  ranks  with  these  two  at  the  head 
of  his  work,  the  "Regrets  de  la  Belle  Heaulmiere,"  in  which  a 
woman,  once  young  and  beautiful,  now^ld  and  withered,  laments 
her  lost  charms.  ^  it  is  almost  throughout  his  poems,  including 
the  grim  "Ballade  des  Pendus,"  and  hardly  excluding  the  very 
beautiful  "Ballade  pour  sa  Mere,"  with  its  description  of  sincere 
and  humble  piety.  It  is  in  the  profound  melancholy  which  the 
dominance  of  this  note  has  thrown  over  Villon's  work,  and  in  the 
suitableness  of  that  melancholy  to  the  temper  of  all  generations 
since,  that  his  charm  and  power  have  consisted,  though  it  is  difficult 
to  conceive. any  time  at  w-hich  his  poetical  merit  could  be  ignored. 
His  certainly  genuine  poems  consist  of  the  two  Testaments  with 
their  codicil  (the  latter  containing  the  "Ballade  des  Pendus,"  or 
more  properly  "  Epitapho  en  Forme  de  Ballade,"  and  some  other 
pieces  of  a  similarly  grim  humour),  a  few  miscellaneous  poems,  chiefly 
ballades,  and  an  extraordinary  collection  (called  Le  Jargon)  of  poems 
in  arg:>:,  the  greater  part  of  which  is  now  totally  unintelligible,  if, 
which  may  i>erhap3  be  doubted,  it  ever  was  otherwise.  Besides 
these,  certain  poems  of  no  inconsiderable  interest  are  usually  printed 
with  Villon's  works,  though  they  arc  certainly,  or  almost  certainly, 
not  his.  The  chief  are  "  Les  Rcpues  Tranches, "  a  curious  series  of 
Terse  stories  uf  cheating  tavern-keepers,  tc,  having  some  resemblance 
to  those  told  of  George  Pcele,  but  of  a  broader  and  coarser  humour. 
These  are  beyond  doubt,  if  not  the  poet's  work,  nearly  contemporaiy 
with  him,  and  may  have  some  foundation  in  fact.  Another  of  these 
spurious  pieces  is  the  extremely  amusing  monologue  of  the  "Franc 
Archier  de  Bagnolet,"  in  which  one  of  the  newly  constituted 
-archers  or  regularly  trained  and  paid  soldiery,  who  were  extrem'?ly 
unpopular  in  France,  is  made  to  expose  his  own  poltroonery.  Tho 
third  most   important   piece  of  this   kind   is  tne   "Dialogue  de 


Mallepftye  ct  do  Baillevent,"  a  dramatic  conversation  between  two 

less    .  -     -  - 

lowcver,  were  never  attributed  to  Villon  or  printed  with  his  works 


nniless  spendthrifts,  which  is  not  without  merit.     These  poems, 


To 

till  far  into  the  16th  century. 

It  has  b«en  said  that  the  first  dated  edition  of  Villon  is  of  14S9, 
thoagh  some  have  held  one  or  more  than  one  undated  copy  to  be 
•till  earlier.  Between  the  first,  whenever  it  was,  and  15-12  there 
were  no  less  thin  twenty  s«Ten  editions,  the  most  famous  being  that 
of  Clement  Marot  in  1533,  one  of  whose,  most  honourable  distinc- 
tions is  the  care  he  took  of  his  poetical  predecessors.  The  Plciade 
movement  and  the  classicizing  of  the  grand  siiclc  put  Villon  rathf^r 
oat  of  favour,  and  he  wa«  not  again  reprinted  till  early  in  the  18th 
century,  when  he  attracted  the  attention  of  students  of  old 
French  like  Duchat,  La  Monnoye,  and  Prosper  ilarchand.  Tho 
first  critical  edition  in  the  modern  sense — that  is  to  say,  an  edition 
found':!  ou  MS.S.  (of  which  there  are  in  Villon's  case  several,  chiefly 
at  Parj  and  Stockholm) — was  that  of  the  Abbe  Prompsault  in  1832. 
The  next  and  on  the  whole  the  most  important  was  that  of  the 
bibliophile  Jacob  (P.  tacrobi)  in  the  Biblioth^ue  ElzeTiiienne 


(Paris,  185I).  Since  then  Villon  has  been  frcmicnlly  rcprinfod. 
very  great  interest  having  been  shown  in  him  ■,  but  not  much  )i:i3 
been  done  to  Iho  text  til!  tlio  recent  and  uncompleted  labours  of  a 
Dutch  schoKir,  Dr  Bijvanck,  who  is  occupied  especially  on  tho  Stock- 
holm MS.  On  tho  other  hand,  from  the  literary  and  biographic.-xl 
view,  Villon  has  been  exhaustively  studied  of  late,  especially  by 
MM.  Campaux,  Vitu,  and  Longnon,  tho  researches  of  the  last-named 
(Paris,  1877)  having  probably  ascertained  everj-thing  that  there  is 
to  know.  In  Kngland,  too,  attempts  have  been  made  to  translate 
his  work,  especially  by  tho  late  D.  G.  Rossetti,  by  Mr  Swinburne, 
and  by  Mr  Andrew  Lang,  while  a  complete  translation  has  been  pro- 
duced by  Mr  John  Payne.  (G.  SA.) 

VILNA,  or  WiLNO,  a  Lithuanian  government  of  west 
Russia,  has  the  Polish  province  of  Suwatki  on  tho  W., 
Kovno  and  Vitebsk  on  the  N.  and  E.,  and  Min^k  and 
Grodno  on  tho  E. 'and  S.  Its  area  is  16, -121  square 
miles.  Vilna  lies  on  the  broad  marshy  swelling,  dotted 
with  lakes,  wliich  separates  Poland  (y.ti.)  from  Ka^t 
Prussia  and  stretches  east^north-cast  towards  tho  Valdrii 
Plateau.  Its  highest  parts  are  a  little  more  than  1000 
feet  above  sea-level.  On  its  western  and  eastern  boundaries 
Vilna  is  deeply  trenched  by  tho  valleys  of  the  Niemen  and 
tho  Dwina.  Devonian  limestones  crop  out  in  the  north- 
east. Elsewhere  they  are  concealed  by  tho  marine  and 
freshwater  limestones  and  sandstones  of  the  Eocene  period, 
which  cover  nearly  the  whole  of  Vilna ;  and  these  in  their 
turn  are  overlain  by  thick  layers  of  boulder  clay,  sands, 
and  lacustrine  deposits.  The  soil  is  for  the  most  part 
clayey  or  sandy,  fertile  loam  appearing  only  in  the  depres- 
sion watered  by  the  Vilia.  Numerous  lakes  and  marshes, 
partly  covered  with  forests,  and  scarcely  passable  e-tcept 
when  frozen,  as  well  as  wet  meadow-land,  occupy  a  largo 
area  in  the  central  p.i.rts  of  Vilna.  The  Niemen,  which 
flows  along  the  southern  and  western  borders  for  more 
than  200  miles,  is  the  chief  artery  of  trade  for  the  govern- 
ment, and  its  importance  in  this  respect  is  enhanced  by 
its  tributary  the  Vilia,  which  flows  west  for  more  than  200 
miles  through  the  central  parts  of  Vilna,  receiving  many 
affluents  on  its  course.  Among  tho  tributaries  of  the 
Niemen  is  the  Berezina,  which  acquired  renown  during 
Napoleon's  retreat  in  1812;  it  flows  in  a  marshy  valley 
in  the  south-east.  The  Dwina  for  50  miles  of  its  course 
separates  Vilna  from  Vitebsk.  The  combined  traffic  on 
the  Niemen  and  the  Dwina  was  valued  at  nearly  £200,000 
in  1883.  The  climate  of  the  government  is  only  slightly 
tempered  by  its  proximity  to  the  Baltic  Sea  (January  21°S 
Fahr. ;  July  64°-5) ;  the  average  temperature  at  the  town 
of  Vilna  is  only  43°'5.  But  in  winter  the  thermometer 
descends  very  low,  the  minimum  observed  during  tho  last 
sixty  years  being  -  30°.  The  flora  and  fauna  are  inter- 
mediate between  those  of  Poland  and  middle  Russia.  The 
population  of  Vilna,  which  amounted  to  1,223,200  in 
1883,  consists  chiefly  of  Lithuanians  (35  per  cent.)  in  tb.e 
west  and  north  and  Whit?  Russians  (45  per  cent.)  in  the 
south  and  east.  Jews  make  up  IJ  per  cent,  of  the  popula- 
tion ;  and  the  Poles,  who  constitute  the  landed  aristocracy 
and  the  artisan  classes  of  the  to-ivns,  reach  7  per  cent.  A 
few  Great  Russians  and  Tatars,  descendants  of  Crimean 
prisoners,  must  be  added  to  the  above.  Roman  Catholicism 
is  the  prevailing  creed  among  the  Lithuanians  and  Poles  ; 
and  the  White  Russians  belong  for  the  most  part  to  the 
Greek  and  Nonconformist  Churches. 

In  spite  of  the  unfertile  soil,  sufficient  cereals  arc  grown  for  the 
needs  of  the  population  and  to  supply  the  distilleries.  The 
average  crops  of  1882-1885  were  1,010,000  quarters  of  rye,  ■14,000 
of  wheat,  790,000  of  various  kinds  of  grain,  and  9,840,000  bushels 
of  potatoes.  Apart  from  finer  breeds  kept  by  a  few  landowners,  tho 
cattle  of  the  peasantry  belong  to  inferior  varieties.  In  1883  thcro 
were  203,620  horses,  303,100  horned  cattle,  277,800  sheep,  and 
238,800  pigs.  More  than  one-third  of  the  area  is  covered  with 
forests,  whence  a  consid-able  nuantity  of  timber  is  exported, 
partly  to  Germany,  for  sliipbuilaing.  A  variety  of  petty  trades 
are  carried  on  in  the  villages  of  the  forest  region, — sledges,  cars, 
wheels,  and  wooden  ware  being  made   bv  the  peasants.      Tar, 
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pfteb,  ind  poUih  *n  exporUJ.  .  The  m«nufaclurei  hive  only 
Ugun  to  Jcvjlon  of  l»te.  In  1884  there  were  300  eiubliihmiiiu 
en.t.loving  3020  luen,  iiiil  givin(;  »D  annul  output  vilueil  it 
£881,100  (11  «K»init  i:2'X),000  in  1860).  .  An  ictivc  trade  in 
timUr,  corn,  and  lUx  (cx|.orted;  and  in  inaniifatturcd  goo<ia 
(imported)  ii  cirri'd  on.  Vilua  ia  divided  into  »evf  n  dijitricta,  the 
chief  loioii  of  uliich  (with  th'ir  i«Jj/ulationa  in  1883)  arc— Vilna 
(kc  belo»),  Vileiki  (3905),  DUni  (8030),  Lidy  or  Lidi  (7940), 
Oihrniauj  (•H70),  Svienciany  (8ilO),  and  Troki  (2H0). 

VILKA,  or  WlLNO,  ca|>ital  of  tlic  above  government, 
is  situated  430  miles  to  tlic  wjuth-wcst  of  St  Petersburg, 
at  the  junction  of  the  Vilia  with  the  Vileika,  and  at  the 
interaection  of  two  great  railway  ILiieii,  one  from  St  I'etcrn- 
burg  to  Wamaw,  the  oilier  from  Libau  to  the  mouth  of 
the  Don.  It  in  an  old  town,  rich  iti  historical  asaocia- 
tionii.  Ita  imperial  jialacc,  and  the  cathc<iral  of  St 
BtaniKlaui,  containing  the  silver  iiarcoj)hagus  of  St 
Ca»i  ir,  arc  fine  buildingn.  Tlio  (Greek)  cathedral  of  the 
Holy  Virgin  containn  the  remains  of  Prince  Olgcrd  (baj)- 
tized  in  1377)  and  bis  family.  The  museum  of  anliquitien 
has  valuable  historical  collections  of  the  region.  The 
ancient  castle  of  the  Jagvllones  is  now  a  mass  of  ruins. 
The  old  university,  founded  in  157C,  was  restored  by 
Alexander  I.,  but  has  l>een  closed  since  1832  for  jK>litical 
reasons  ;  the  only  de|>artmcnts  which  remain  in  activity 
are  the  astronomical  observatory  and  a  medical  aca/icmy. 
The  scientific  societies  of  Vilna,  especially  the  medical  and 
arcliOLological,  are  well  known.  In  spite  of  the  war  of 
1812,  and  the  Polish  risings  of  1831  and  1803,  the  popu- 
lation has  of  late  increased  rapidly.  In  1883  it  numbered 
93,700.  The  inhabitants  are  chiefly  Konian  Catholics  in 
religion  and  Poles  by  nationality.  The  Jews  arc  steadily 
increasing  in  numbers  and  now  make  more  than  one-third 
cf  the  population.  The  town  has  an  important  trade  in 
timU'r  (with  Prussia),  as  also  in  corn. 

llUlory. — The  territory  of  Vilni  hi>  certainly  l>«en  occupied 
by  the  Lithuaniana  ainc'e  the  lOth  century,  and  i>roLably  much 
earlier  ;  their  chief  fortified  town,  Vilna,  ii  fwit  mentioned  in 
1128.  A  ti-inple  to  the  ginl  rcrktinaa  ato^M  on  one  of  ita  hill*  till 
1387,  when  it  wM  dmtroyed  liv  Jaffrllo,  after  hi>  Imptiam.  After 
1323,  when  Gcdimin  abandoned  Trolci,  Vilni  became  the  capita]  of 
Litlinanii.  The  formerly  inde[)endent  prinrif4liliei  of  Minsk  and 
Lidy,  la,  well  ii  the  territory  of  Diana,  which  lielongcd  to  the 
I'olotitk  prind|>alitv.  Were  annexed  by  the  Litliuanian  princea,  ind 
from  tliat  time  Vilna,  which  was  fortified  by  a  ktone  wall,  l>ecamc 
the  chief  city  of  the  Lithuani.in  empire.  It  waa  united  with 
T'oUnd  when  Iti  prince  Coainiir  waa  elected  (M44j  to  the  I'oliah 
tltfone.  In  1&10  it  had  a  iirinting-oflire,  ind  Hfty  yein  later  the 
Jeauila  fuiinded  there  a  rollfge,  whi<  )i  brcime  later  on  a  university. 
Hut  the  plague  of  16*18,  ■  Ore  in  1410,  iiid  atill  more  the  wait 
betvcin  Itnsais  and  I'oliod,  which  Ugan  In  the  17th  century 
checkcil  ita  further  growth.  The  Kuuiana  took  Vilna  in  lOIiS,  and 
in  the  following  year  it  wia ceded  to  Kuasia.  Tlie  SnedM captured 
it  ill  1702  and  in  1704.  The  Kuuiana  a^ain  took  f>'>ucaiion  of  it 
in  1788;  and  it  waa  finally  annci'd  to  Kuasia  in  1705,  ifler  the 
|«rtiti<in  of  Poland.  Ita  I'olish  inhabitantu  took  an  active  (Mirt  in 
the  risiiigi  of  1831  and  1863,  for  which  they  wcra  scrinly  puniahe<i 
by  the  Kuaaiin  Uoveniment. 

VINCKNNKS,  a  town  of  France,  in  the  department  of 
SeiiK',  4  miles  east  of  Paris,  with  which  it  is  connecti-il 
by  a  railway  and  two  tramways.  The  (osllc,  formerly  a 
royal  residence,  was  begun  by  Louis  VII,  in  llGl,  and 
rebuilt  by  Philip  Augustus,  Philip  of  Valois,  and  Charles 
V.  Catherine  do'  Medici  added  two  pavilions,  finished  in 
1614,  which  lx)ui«  XIV.  eonnect<.d  by  two  covered  galleries, 
one  of  which  has  Iwen  destroyed  and  the  other  hid'hm  liy 
casemates.  Na|ioloou  altered  the  castio  into  a  vast  maga- 
zine of  war  mnt'-rials.  Louis  XVIII.  added  an  armoury  ; 
■  nd  under  lymis  Philip)i«  numerous  casemates  and  a  new 
fort  on  the  ciint  side  were  construrteil.  The  |>opulation  of 
Vii.  '1  in  IMHl,  w»i  22,237  in  1886. 

"lallgic  of  1363  feet  by  736. 

.., nl.e-1  by  nine  to«ien,i<hieli  wir 

bral  lielwefln  1  son  and  1011,  and  now  serve  la  Itiatinna.  Vincennea 
is  it  ono]  1  Iwrra/  k«,  a  fortrm,  an  aneiial,  and  a  achool  of  irllllenr, 
Hid  ia  the  aeeoe  of  moat  new  artillery  ex|ierirnents  in  France.  The 
ilonlsD  W  1  Miuira  towar  170  feet  iiifh,  with  walla  10  ft«t  thick. 


I  "laiigic  of  1363  feet  by  736.     The  enclosing 

vai!     -■    - -r iiikvltty  nine  tonera,  which  udrcutdown  to  its 


Tlie  cnapel,  Ijegun  by  Cliirles  V.  in  1379,  continued  by  Charlea  VI. 
ind  Francii  I.,  and  bnished  by  Henry  II.  in  \lb1,  bia heen  iTcentJy 
restored.  In  the  aicristv  ia  the  monument  erected  in  1816  to  the 
memory  of  the  duke  of  Enghien,  who  waa  shot  in  the  cattle  most 
in  1801.  Vinceniies  ]M>kaesaes  i  military  ]ios]>ital  »ith  642  beds, 
and  a  statue  of  General  Daumesnil,  enctcd  in  1673.  The  wood  of 
Vincennes contains  various  militir%'cfetaldis)imcnla,  aiiexiteriniental 
farm,  and  the  redoubts  of  Gnvelle  nnd  La  Faisaiideric.  lu  thl 
litter  is  the  noiinal  achool  of  niilitai}-  g}-niiiaslica.  The  wood, 
which  now  l>e]ongs  to  Paiin,  was  laid  otr:  during  the  second  einjiire 
in  imitation  of  the  Boh  ilc  lioulogne.  ,  In  the  Lake  of  Gravell* 
the  waters  of  the  ilanie  ire  collected  ill  i  reacrvoir,  holding  up- 
wards of  700,000  cubic  feet.  The  Mame  flows  130  feet  below.  On. 
the  aouth  border  of  the  wood  near  Charenton  ia  the  aavlum  of 
\'iucennes  (600  beds),  founded  in  1866  for  tlie  benefit  ol  couri- 
Icvrcnts  froni  the  hospitals. 

VINCENNES,  a  city  of  the  United  States,  the  county 
seat  of  Knox  county,  Indiana,  ia  situated  on  the  east  bank 
of  the  Wabash,  which  is  navigable  to  this  point.  It  is  the 
centre  of  a  fertile  agricultural  district,  with  extensive  under- 
lying coal  dci>osits,  and  is  an  important  railroad  centre, 
where  seven  railroads  intersect.  These  railroads  have  their 
workshops  here,  in  which  they  employ  a  large  number  of 
men.  Ucaides  this  there  arc  flour-niills,  a  woollen  mill, 
furniture  and  cigar  factories,  and  machine-shopa.  The 
population  in  1880  was  7080,  an  increase  since  1870  of 
42  per  cent.  Vincennes  is  the  scat  of  a  university,  char- 
tered in  1804. 

The  site  of  the  city  wis  acttled  in  1702.  In  1763  th»  Britiali 
became  its  {MMsessors,  and  it  remainul  i  Uritisli  fort  until  cipturrd 
by  Colonel  G.  R.  Clarke  in  1779.  From  1600  to  1813  it  waa  the 
capital  of  Indiana  Territory. 

VINCENT,  or  Vlni-Entius,  St,  deacon  and  martyr, 
according  to  the  Itoman  JJrtniary,  waa  born  of  noble 
parents  at  Huesca  (Osca)  in  Spain,  and  was  educated  by 
Valerius,  bishop  of  2Caragoza,  who  in  due  time  ordained 
him  to  the  diaconate.  Under  the  |ier»ccution  of  Diocletian 
he  was  arrested  and  taken  to  Valencia.  Having  stood 
firm  in  his  profession  before  Dacianua,  the  governor,  he 
was  subjected  to  excruciating  tortures  and  thrown  into 
prison,  where  aiigeh)  visited  him,  lighting  up  his  dungeon 
with  celestial  light,  relieving  his  pains,  loosing  his  bonds, 
and  mingling  their  voices  with  his  in  psalms  of  praise. 
His  warders,  having  seen  these  wonders  through  the 
chinks  of  the  wall,  forthwith  became  Christians.  He  was 
afterwards  brought  out  and  laid  upon  a  soft  mattress 
tliat  be  might  regain  sufficient  strength  for  new  torments ; 
but,  while  Dacianus  was  vainly  meditating  punishment, 
the  saint  gently  breathed  his  last,  as  a  crowd  of  uystander* 
kissed  his  feet  and  treasured  up  his  blood  in  uapkiiu. 
The  tyrant  exjKistd  the  body  to  wild  licasts,  but  a  raven 
miraculously  descended  and  ])rotected  it  ;  it  was  then 
thrown  into  the  sea,  but  could  not  \xi  hid,  and  finally 
received  decent  burial.  Tliu  dat«  assigned  to  his  martyr- 
dom is  301  ;  he  is  commemorated  on  22d  January-,  chiefly 
in  Spain  and  the  patriarchate  of  Lisl>on.  Prudentius 
(403)  devotes  a  hymn  to  the  details  of  his  martyrdom; 
Paulinus  calls  him  the  glory  and  ornament  of  Spain  ;  and 
in  more  than  one  of  his  discourses  St  Augustine  has  cel^ 
brated  hit  prairie. 

VINCENT,  (Jkoiiok  (1796-1831?),  Engli.sh  Undac«p» 
and  marine  painter,  was  born  at  Norwich  in  June  1796. 
Ho  studied  art  under  "  Old  "  Cromo,  and  at  the  age  of 
fifteen  began  to  contribute  to  the  Norwich  exhibition. 
From  1814  till  1823  ho  exhibited  orco-iioiially  at  the 
Koyal  Academy,  and  also  in  the  Water-Colour  Exhibition 
nnd  the  ilriti.tli  Institution.  In  1819  he  removed  fron 
Norwich  to  l^omlon,  and  he  was  a  contributor  to  the  Suf- 
folk Street  gallery  from  itj<  foundation  in  1824  till  1830. 
He  |K)sseiscd  (^cat  artistic  abilities  ;  but  unfortunately 
he  fell  into  disaipntinn,  and  his  works  became  slight  and 
hastily  executed.  Finally  ho  dropjtcd  out  of  sight,  and 
he  is  iH'licvrd  to  have  dic<l  about  1831.  His  most  im- 
l>ortant  work,  a  View  of  Urjcnwich  Hospital,  was  showi 


\'   I  X  C'  E  N  T 


235 


the  IntHTi*ti(<n»l  Exhibition  of  ISiJC.  His  LonJoa  from 
th«  Surrey  SiJe  of  Waterloo  BriJ^o  is  also  a  fine  work. 

VINCENT  OF  BE-vrvAis,  or  Vixi-extics  Bellova- 
eiN'sB  (.:.  1190-c.  1264\  tho  enoyclo[v\xiist  of  the  MiiWle 
A^\  was  prohobly  a  native  of  Beauvais.'  The  exact  dates 
of  his  birth  and  death  are  unknown.  A  tolerably  old  tradi- 
tion, preserved  by  Louis  a  Valleolcti  (i-.  1413),  gives  the 
Utter  as  \'26i  :'  but  Tholomwus  de  Luoa,  Vincent's  younger 
contemporary  (<i:  13iU,  seems  to  reckon  him  as  living 
during  the  pontificate  of  Grvgory  X.  ^rj'l!-1276).  If  we 
assume  \'26i  as  the  year  of  his  death,  the  iratueuse  volume 
of  his  works  forbids  us  to  think  he  could  have  been  born 
much  later  than  1 190.  Very  little  is  known  of  his  career. 
A  plausible  coryecture  makes  him  enter  the  house  of  the 
Dominicans  at  Paris  between  1215  and  \'2'20,  from  which 
place  a  second  conjecture  carries  him  to  the  Dominican 
monastery  founded  at  Beauvais  in  rj"JS-29.  Ther«  is  no 
evidence  to  show  that  the  Vincent  who  was  sub-prior  of 
this  foundation  in  1C46  is  the  encycloi^edist ;  nor  indeed 
ts  it  likely  that  a  man  of  such  abnormally  studious  habits 
could  have  found  time  to  attend  to  the  daily  business  routine 
of  a  monastic  establishment.  It  is  eertain,  however,  that 
he  at  one  time  held  the  post  of  "  reader "  at  the  monas- 
tery of  Royaumont  (itoiu  Jifijatu),  not  far  from  Paris,  on 
the  Ois*  founded  by  St  Louis  between  122S  and  1235. 
St  Louis  read  the  traoks  that  he  compiled,  and  supplied 
the  funds  for  procuring  copies  of  such  authors  as  he  re- 
quired for  his  compilations.  Queen  Marj^r^t,  her  son 
Philip,  and  her  son-in-law  Theobald  V.  of  Champagne  and 
Xavarre  are  also  named  among  those  who  urged  him  to 
the  composition  of  his  "  liltle  works,"  especially  the  Df 
fiutitutione  Priiu^pum,  Though  Vincent  may  well  have 
been  summoned  to  Royaumont  even  before  1240,  there  is 
no  actual  proof  that  he  lived  there  before  the  return  of 
Louis  IX.  and  his  wife  from  the  Holy  Land,  early  in  the 
summer  of  1254.  But  it  is  evident  that  ho  must  have 
written  his  work  De  Sruditione  filiorun  Rtgatium  (where 
he  styles  himself  as  "Vincentius  Bclvacensia,  do  ordine 
pnedicatorum,  qualiscumque  lector  in  monasterio  de  Regali 
Monte")  after  this  date  and  yet  before  January  1260,  the 
approximate  date  of  his  Tnutatui  Coiuolatoriuj.  When 
he  wrote  the  latter  work  ho  must  have  left  'Royaumont, 
as  he  speaks  of  returning  from  the  funeral  of  Prince  Louis 
(15th  January  1260)  "ad  nostram  domum,"a  phrase  which 
can  hardly  be  explained  otherwise  than  as  referring  to  his 
own  !"  ".  house,  whether  at  Beau%-ais  or  elsewhere. 

T!  .-'..'a,  the  grvat  comjiemlium  of  all  tho  knowlt\lgfl 

of  ti,  .;  3,  as  it  K-ft  the  ]vn  of  Vincent,  seems  to  have 

couustfU  of  liinx-  |ttrts  only,  viz.,  tho  S}*ccnluiii  yatumit,  XNx-- 
lriii;i/«,  an<t  JfiMoriaU.  Such,  at  least,  is  Shard's  conclusion, 
Jtrivr  '  '  ition  of  the  earliest  extant  MSS.     All  ths 

uilub-  ",  consist  of  four  lurts.  the  a^Ulitional  one 

Umg  '■  Mon'.lf.     This  has  Weu  clearly  sliown  to 

be  the  iiiutliivliuu  t^f  A  later  haiul,  and  is  ascribed  by  £char\l  to  tho 
|KrioJ  bctnc«ii  1310  anJ  1325.  Ill  arrangement  an<l  style  it  is 
quits  ilifferent  fn>in  the  otlicr  threo  parts,  and  intlee^l  it  is  mainly 
a  corai'ilatiou  from  Thomas  .\>juinas,  Stephen  de  Bourl>on,  and  two 
or  thf'.     orh-r  :^r.*--:;--'ran'  \»rUer». 

Tli  ■•  hlls  a  hulky  folio  volume  of  845  closely- 

Ci!  1   |>ag<r«.      It  is  ilivi(le»l  into  thirty-two 

'nv ^..»-     It  is  a  vast  summary  of  all  the  natural 

history  kuoirn  to  nesiem  Eurojc  towards  tho  middle  of  the  13th 
e«iitury.  It  is.  as  it  were,  tho  great  t.'mt-1c  of  medieval  science, 
who»c  floor  i.-o  inlaid  wit"  iis  mosaic  of  skil- 

fullv-ariii.  ramLaliu, '■  ,  .lud  even  Hebr\'W 

atitlioiv     '1  ,     ■  ition,  as  he  >  .  ">  iiicent  prefixes  tho 

name  of  tho  boo*,  antl  author  fiom  whom  it  is  taken,  distinguishing, 
however,  his  own  rcm.irk«  by  tho  wonl  "actor."*  The  SptCHlui/t 
Kntt.'    '  -       -    1  .1    .  .«  .       ts  aro  dealt  with 

*   I'  .   ^ut,  aecorUiiig  to 

M.  Di         .  .  ^  furlbar  tha-J  the 

lr<t  half  ol  tho  l^th  eeutnrjr. 

'  Api<areiitl]r  eoufirmeU  bj  the  few  enijmatical  lines  preatrved  by 
ichartl  tnm  hia  epiUph-^ 

"  rvrtulit  ltt«  neeeui  p^t  ancos  mHlo  dneentei^ 
Svxa^utU  Utccua  icx  haU,  »ca  nuai  Ri«nu«. 


2>.vor\!iiig  to  tho  oriler  of  their  creation  ;  it  is  in  fact  a  gigj' tio' 
commentarj-  on  Genesis  i.  Thus  bt  i.  oi>«n$  with  an  kwunt  of 
the  Tiiuiiy  and  its  relatiou  to  cmtion ;  tliea  followi  a  similar  urui 
of  chapters  jK>ut  augvls,  their  attributes,  (vwers,  orxlers,  ic,  dow;: 
to  suoh  minute  jvints  as  their  met^o>ls  of  commmiicatmg  thoucht, 
on  which  matter  the  author  decides,  in  his  own  i<ern'a,  that  th,-y 
haw  a  kind  of  intelligible  s)<e*ch.  a:id  that  with  angels  to  think  -n J 
to  S|>rak  are  not  the  same  process.  The  whole  book,  iu  fact,  dcils 
with  such  things  as  were  with  God  "in  tho  beginning."  Bk.  iL 
treats  of  our  ow  u  world,  of  light,  colour,  tho  four  elonients,  Lucifer, 
and  his  fallen  angvl.*,  thus  c\^rr\'s(viuUng  iu  tho  main  with  the 
seu'iible  world  ainl  the  wcrk  of  the  first  lUy.  Bks.  iii.  and  iv.  deal 
with  the  phenomena  of  the  hejivens  and  of  time,  which  is  measured 
by  the  motions  of  the  heavenly  botlies,  with  the  sky  and  all  its 
wonders,  tinr,  rain,  thunder,  dew,  winds,  4c.  Bks.  v.-xiv.  tnrat  of  tho 
seA  and  tho  dr^*  land :  they  dis^vurso  of  the  seas,  tho  <vean,  and  tho 
grvat  rivers,  agricultural  o|vrations,  metals,  precious  stones,  plants, 
nerl«,  with  their  scxnIs,  grains,  aud  juicvs,  trees  wild  and  cultivateil, 
their  frtiits  aud  their  sa(>s.  I'nder  each  s^vcies,  whero  possible, 
Vincent  gives  a  chapter  on  its  use  in  mevliciue,  and  he  adopts  for  tho 
most  ivirt  an  alphiilvtical  arrangement.  In  bk.  vL  c.  7  he  incident- 
ally discusses  w-hat  wouKl  l*ecome  of  a  stone  if  it  were  drvp^ievl  down 
a  hole,  pierccvl  right  through  tho  earth,  and,  curiously  enough,  de- 
cides that  it  would  stay  ui  tho  centre.  Bk.  xv.  de«ls  with  as- 
Iroiioniy — the  moon,  stars,  and  the  rovUac,  the  sun.  tho  planets,  the 
seasons,  and  the  calendar.  Bks,  xvi.  and  xvii.  treat  of  fowls  aud 
lishes,  mainly  in  alphabetical  orvler  and  with  reference  to  their 
mevlical  iiualities.  Bks.  xviii.-xxiL  deal  in  a  similar  way  with 
domesticated  and  wild  Auimals,  iuchuUng  the  dog,  ser^^nts,  l^oos^ 
and  insects  ;  they  also  include  a  general  treatise  on  animal  physi- 
ology spread  over  bki,  xxi.-xxii.  Bks.  xxiii.-xxviii.  discuss  the  iwy- 
cholog)',  physiolog)*,  and  anatomy  of  man,  the  tivo  senses  and  their 
or^na,  sle^ji,  dreams,  ecstasy,  memory,  reason.  &c.  Tho  remain- 
ing four  books  seem  more  or  less  supplementary  ;  the  last  (xxxil) 
is  a  summary  of  geography  and  history*  down  to  tho  year  1250, 
when  the  bofdc  seems  to  have  been  given  to  the  world,  jM?rliaj>3  alon^ 
with  tho  Sixntlum  MiitariaU  aud  possibly  an  earlier  fonu  of  the 
S}vcu{um  Ptxtrintile. 

The  SpKulum  Ik^-trinalf,  in  seventeen  books  and  2S"4  chapter*, 
is  a  summarT  of  all  the  scholastic  knowleilge  of  the  age  and  does 
not  confine  itself  to  natural  history.  It  is  iutendeii  to  be  a  practical 
manual  for  the  student  aud  the  official  alike  ;  and,  to  fulfil  tliis 
object,  it  treats  of  the  mechanic  arts  of  life  as  well  as  the  subtleties 
of  the  scholar,  tho  duties  of  tho  prince,  and  tho  tactics  of  the  geiieraL 
Tho  first  book,  after  defining  philosophy,  &c.,  gives  a  long  Uitin 
vocabulary  of  some  6000  or  70tX>  words.  Grammar,  logic,  rhetoric, 
and  poetry  are  discus:i^'d  iu  bks.  iL  and  iii.,  the  Utter  including 
several  well-known  fables,  such  as  tho  Lion  and  tho  Mouse.  Bk. 
iv.  treats  of  the  virtues,  each  of  which  has  two  chapters  of  quota- 
tions allotted  to  it,  one  in  prose  and  tho  other  iu  verse.  Bk.  v,  is 
of  a  somewhat  similar  nature.  AViih  bk.  vi.  wo  enter  on  the  pr.icti- 
cal  part  of  tho  work  ;  it  deals  with  the  arj  ircivu»m!c\i,  and  gives 
directions  for  building,  garvleniiig,  sowing,  reaping,  rearini:  cittle, 
and  tending  vineyards  ;  it  includes  also  a  kind  of  agiK-r.ltural 
almanac  for  each  month  in  tho  year.  Bks.  vii.-ix.  have  refcrencs 
to  the  ars  jviitU\i :  they  contain  rules  for  tho  education  of  a  )^nce 
aud  a  suniQiary  of  the  forms,  terms,  and  statutes  of  canonical,  civil, 
and  criminal  law,  Bk.  xi.  is  devoted  to  tho  arifs  mixhanicx^ 
namely,  those  of  weavers,  smiths,  armourers,  merehants,  hunters, 
and  even  tho  genei-al  and  the  sailor.  Bks.  xii. -xiv.  deal  with 
medicine  both  in  pri\ctice  and  in  theory  :  they  coutain  practical 
rules  for  the  pres\'rvatioii  of  health  accordijg  to  tho  four  seasons 
of  tho  year,  and  treat  of  various  diseases  from  fever  to  gout.  Bk. 
XV.  tleals  with  physics  and  may  bo  reg-irdisl  as  a  summary  of  the 
Speculum  XatunUe.  Bk.  xvi.  is  given  up  to  mathematics,  under 
which  head  ore  include*!  music,  geometiy,  astronomy,  astrology-, 
weights  and  measfiires,  and  metaphysics.  It  is  noteworthy  that  in 
this  book  Vincent  shows  a  knowledge  of  the  .\rabic  numerals,  though 
he  docs  not  call  them  by  this  name.  AVith  him  tho  unit  is  termoil 
"ilitilus";  when  multiplier!  by  ten  it  becomes  tho  "articulus"; 
while  the  combination  of  the  articulus  and  the  digitus  is  tho 
"Humerus  coinix^situs."  In  this  chapter  (xvi.  9\  which  is  suiier- 
scribed  "actor,*  he  clearly  explains  now  tho  value  of  a  number 
increases  tenfold  with  over)*  place  it  is  moved  to  tho  left.  Mo  is 
even  aopiaintcd  with  the  later  invention  of  the  "cifm"  or  cipher. 
The  Ust  K^ok  (xvii.)  treats  of  Iheologj-  or  (as  we  should  now  say) 
mylbolocy,  and  winds  up  with  an  account  of  the  Holy  Scriptures 
and  of  the  fathers,  from  Ignatius  and  Dionysius  the  .Areojtagito  to 
Jerome  and  Gregory  tho  Great,  and  even  of  later  writei-s  frv>m 
Isidore  and  B»de,  through  Alcuin,  Lanfranc,  and  Anselm,  dowu  to 
Bernarxl  of  Clairvaux  and  the  brethren  of  St  Victor. 

As  the  fifteenth  book  of  the  i>yt;cutuiit  VwMnnU  is  a  summary 
of  tho  Syecitium  Xaiumle,  so  tho  Sp-:\-uUiiJi  llistoriale  may  l-e  re- 
garded as  the  expansion  of  tho  last  book  of  the  same  work.  It  con- 
sists of  thirty-one  bocks  dividot!  into  S7£>S  chapters.  Tho  first  Ivok 
0[>ens  w  ith  tlio  nivstei  ies  of  God  and  the  angels,  and  then  jvusses  on 
to  the  works  of  the  six  days  and  the  creation  of  man.     It  iududea 
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dissertationj  on  the  various  vices  and  virtues,  the  diftcrent  arts  and 
ciences,  and  carries  down  the  history  of  the  world  to  the  sojourn 
.a  Effypt,  The  next  eleven  f>ooks  (ii.-xiL)  conduct  U3  through 
sicrea  and  secular  history  down  to  the  triumph  of  Christianity 
under  Constantine.  The  story  of  Barlaam  and  Josaphat  occupies  a 
pmt  part  of  bk.  xv. ;  and  bk.  xvi  gives  an  account  of  Daniel's 
iiiua_  kingdoms,  in  which  account  Vincent  differs  from  his  professed 
authority,  Sigcbert  of  Gembloui,  by  reckoning  England  as  the 
fourth  instead  of  the  fiAh.  In  the  chapters  devoted  to  the  crigirus 
of  Britain  he  reliea  on  the  Bratus  legend,  but  cannot  carry  his  cata- 
logue of  British  or  English  kings  further  than  735,  where  he 
"lonestly  confesses  that  his  authorities  fail  him.  Seven  more  books 
!:.ing  us  to  the  rise  of  Mohammed  (xxUL)  and  the  d^ys  of  Charle- 
nagne  (ixiv.).  Vincent's  Charlemagne  is  a  curious  medley  of  the 
jreat  emperor  of  history  and  the  champion  of  romance.  He  is  at 
once  the  gigantic  eater  of  Turpin,  the  huge  warrior  eight  feet  high, 
who  could  liA  the  armed  knight  standing  on  his  open  hand  to  a 
level  with  his  head,  the  crusading  conqueror  of  Jerusalem  in  days 
before  the  crusades,  and  yet  nith  all  this  the  temperate  drinker  aiid 
-dmirer  of  St  Augustine,  as  his  character  had  filtered  down  through 
various  channels  from  the  historical  pages  of  Egiuhard.  Bk.  xxv. 
includes  the  first  crusade,  and  in  the  course  of  bk.  zxix.,  which 
contains  an  account  of  the  Tartars,  the  author  enters  on  what  is 
almost  contemporary  history,  winding  up  in  bk.  xxxi  with  a  short 
narrative,  of  the  crusade  of  St  Louis  in  1250.  One  remarkable 
feature  of  the  Speculum  BistoriaJe  is  Vincent's  constant  habit  of 
devoting  several  chapters  to  selections  from  the  writings  of  each 
great  author,  whether  secular  or  profane,  as  he  mentions  him  in 
the  course  of  his  work.  The  extracts  from  Cicero  and  Ovid,  Origen 
and  St  John,  Chrysostom,  Augustine,  and  Jerome,  are  but  specimens 
of  a  useful  custom  which  reaches  its  culminating  point  in  bk. 
xiviii,  which  is  devoted  entirely  to  the  writings  of^St  Bernard. 
One  main  fault  of  the  Speculum  Historiale  is  the  unduly  largo 
space  devoted  to  miracles.  Four  of  the  mediaeval  historians  from 
whom  he  quotes  most  frequently  are  Sigcbert  of  Gembloui,  Hugh 
of  Fleury,  Helinand  of  Froidmont,  and  William  of  Malmcsbury, 
whom  he  uses  for  Continental  as  well  as  for  English  history. 

Vincent  has  thus  hardly  any  claim  to  be  reckoned  as  an  original 
writer.  But  it  is  difficult  to  speak  too  highly  of  his  immense  in- 
dustry in  collecting,  classifyrng,  and  arranging  these  three  huge 
volumes  of  80  books  and  9885  chapters.  The  ondertalcing  to  com- 
bine all  human  knowledge  into  a  single  whole  was  in  itself  a  colossal  I 
one  and  could  only  have  been  bom  in  a  mind  of  no  mean  order. 
Indeed  more  than  six  centuries  passed  before  the  idea  was  again 
resui^citatcd  ;  and  even  then  it  required  a  group  of  brilliant  French- 
Sicn  to  do  what  the  old  Dominican  had  carried  out  unaided.  Tlio 
number  of  writers  quoted  by  Vincent  is  almost  incredible  ;  in  the 
Speculum  Xaturale  alone  no  leas  than  350  distinct  works  are  cited, 
and  to  these  must  be  added  at  least  100  more  for  the  other  two 
Specula.  His  reading  ranges  from  Arabian  philosophers  and  natural- 
ists to  Aristotle,  Eusebius,  Cicero,  Seneca,  Julius  Oesar  (whom  he 
calls  Julius  Celsus),  and  even  the  Jew  Peter  Alphonso.  But 
Hebrew,  Arabic,  and  Greek  he  seems  to  have  known  solely  through 
ouo  or  other  of  the  popular  Latin  versions. 

A  l!r'  of  Tlnrrnli  works,  both  MS.  ind  print«d,  wtU  be  found  In  the  Bialoln 
Lit'  .  •  ^  ',  vnl.  ivtlL,  and  In  Echanl.  Tb«  TVtKlaiua  Coiuolaforfiu  pro 
t\  ■   •■  U>-irdf  Kntditi-)n4  FItkintm  Jt*gttlium(iitAicMtti  toQueen 

M-  lol  by  Amrr>«ch  •(  Buebin  Deoembor  IWO.     The  LIbrr  dt 

Inf  J  -.-n  hu  nevrr  yet  been  printed,  and  thconly  M8.  copy  tiie 

WT.'  lu«  V<*n  iiMc  to  coDtuIt  does  not  contain  In  Ita  prolocuo 

all  ■  ■    wM.-h  Keh«rd  tttrnt  to  impljr  ia  to  b«  fonnd  there.    The 

••'-  '    n  '>r  th«  .^jMcuf-^tn  Majus,  Including  the  SpteMlum  Uomit, 

a*c.-.;  •.  M.  ;.■..  '.m  »n'l  I'ir,«  rr1fhrat#^l  u  th«  rartlMt  work  printed  at  8tnu. 
l>urjt.  1  \i  IaVIv  Ufr\  <:1'~\Wt.^'<\  u  Wlnfl  only  an  earlier  edition  of  Vincents 
thrT«  ;-  n;n[.<>  .^jv.  -.'.a  (:.  l4/'.'v70),  with  which  hat  bccD  botind  Up  th«  5prcu/lf«l 
MumU  arat  prlii!«d  by  SIrDlclln  (c  K'S-'t).  (T.  A.  A.) 

VIKCENT  OF  Lerins,  St,  an  ecclesiastical  writer  of 
the  Western  Church,  of  whose  personal  history  hardly  any- 
thing is  known,  except  that  he  was  a  native  of  Qaul,  pos- 
sibly brother  of  St  Loup,  bishop  of  Troycs,  that  ho  became 
a  monk  and  priest  in  the  monastery  of  Lcrinum  (island  of 
St  Honorat  opposite  Cannes),  and  that  ho  died  in  or  about 
450.  From  him.sclf  we  further  Icarn  that  only  after  long 
ond  sad  experience  of  worldly  turmoil  did  ho  belako  him- 
self to  the  haven  of  a  religious  life.  In  434,  three  years 
after  the  council  of  Ephcatis,  ho  wrote  tho  Commonilorium 
adveriut  pm/rin0i  nmnivm  fi/rretirorum  novitatet,  in  which 
the  famous  threefold  test  of  ortho<loxy  is  laid  down  and 
applied, — "qucKl  uUque,  quod  semper,  quod  ah  omnibus 
creditum  est."  It  is  not  nllngctlicr  improbable  that  Vincent 
'.  f  Lcrins  was  also  the  authr^r  '.f  the  Semipelngian  treatise 
rgftinsl  Au;;u.<tiniAnism  which  i.^  dealt  with  by  Trospcr  of 
Aquitania  in  his  Pro  Auyutlini  rinrtrina  retpontiona  ad 
capilula  otyectionum  Vinctnlianamm. 


The  ComnumUorium  has  been  edited  by  Balure  (Paris,  1663, 168t^ 
and  1684),  and  by  Kliipfel  (Vienna,  1503).  It  also  occurs-in  vol. 
L  of  Migne's  Patrol,  curs,  compl.  (1846). 

TIXCE>T  DE  PAUL,  St  (1576-1660),  founder  of  the 
"  Congregation  of  Priests  of  the  Mission,"  usually  known 
as  Lazarites  (q.v.),  was  bora  on  24th  April  1576  at  Pouy 
near  Dax  (Landes),  where  his  father  owned  a  small  farm. 
It  was  originally  intended  to  train  him  for  the  ordinary 
pastoral  life  of  the  peasants  of  the  Landes,  but  he  soon 
showed  other  aptitude.';,  and  after  passing  through  the 
school  at  Das  he  studied  at  Toulouse,  and  was  ordained 
to  the  priesthood  in  1600.  Some  time  afterwards,  while 
on  board  a  felucca  off  Marseilles,  he  had  the  misfortune  to 
be  captured  by  Barbarj-  pirates,  ■v.ho  took  him  to  Tunis  and 
sold  him  as  a  slave.  His  third  master,  who  happened  to 
be  a  renegade  Italian,  he  succeeded  in  converting,  and  both 
managed  to  make  their  escape,  landing  at  Aigues-Mortes 
near  Marseilles  in^Tune  1607.  After  short  stays  at  Avignon 
and  Rome,  Vincent  found  his  way  to  Paris,  where  he 
became  favourably  known  to.Monsieur (afterwards  cardinal) 
de  Benille,  who  was  then  engaged  in  founding  the  con- 
gregation of  the  Frenth  Oratory.  At  B^rulle's  instance  he 
became  curate  of  Clichynear  Paris  (1611);  but  this  charge 
he  soon  exchanged  for  the  post  of  tutor  to  the  count  of 
Joigny  at  FoUeville,  in  the  diocese  of  Amiens,  where  he 
first  developed  the  idea  of  those  "missions"  with  which 
his  name  is  associated.  In  1617  he  accepted  the  curacy 
of  Chitillon-les-Dombes  (or  sur-Chalaronne),  and  it  was 
here  that  he  received  from  the  countess  of  Joigny  the 
means  by  which  he  was  enabled  to  foimd  his  first  "  con- 
fr^rie."  The  subsequent  history  of  the  priests  of  the  mis- 
sion will  be  found  in  the  article  Lazarites.  Among  the 
works  of  benevolence  with  which  his  uame  is  more  imme- 
diately and  personally  associated  are  the  establishment  of 
a  hospital  for  galley  slaves  at  Marseilles,  the  institution 
of  two  establishments  for  foundlings  at  Paris,  and  the 
organization  of  the  "FUles  de  la  Chariti."  He  died  at 
Paris  on  27th  September  1660,  and  was  buried  in  the 
church  of  St  Lazare.  He  was  beatified  by  Benedict  XIIL 
in  1729  and  canonized  by  Clement  XII.  in  1737,  his 
festival  (duplex)  being  observed  on  19th  July. 

VINCENT  FERRER,  St  (1355-1419),  a  great  Spanish 
Dominican  preacher,  was  born  of  respectable  parentage  at 
Valencia  on  23d  January  1355.  In  February  1374  he 
took  the  Dominican  habit,  and  after  spending  some  years 
in  teaching,  and  in  completing  his  theological  studies,  hi) 
was  licensed  to  preach.  He  graduated  as  doctor  of  theo- 
logy at  Lerida  in  1374,  and  bis  sermons  in  the  cathedral 
of  Valencia  from  1385  onwards  soon  became  faiiious. 
Cardinal  Peter  do  Luna  took  him  with  him  to  Paris  in 
1391 ;  and  on  his  own  election  to  tho  pontificate  as  anti- 
pope  Benedict  XIIL  made  Ferrer  his  confessor  and  master 
of  the  sacred  palace.  Finding,  however,  tho  ecclesiastical 
atmosphere  of  Avignon  an  uncongenial  one,  ho  in  1397 
resumed  his  work  as  a  preacher,  and  Sjmin,  France,  Italy, 
Germany,  and  Great  Britain  and  Ireland  were  successively 
visited  by  him  ;  and  in  every  case  numerous  conversions 
were  the  result  of  his  eloquence,  which  is  described  as 
having  l>ccn  singularly  powerful  and  moving.  In  1412 
ho  was  delegated  by  his  native  city  to  take  part  in  the 
election  of  a  successor  to  the  vacant  crown  of  Anigon ; 
and  in  14 IG  he  received  a  s|>ecial  invitation  to  attend  tho 
council  of  Con.itance,  which,  however,  he  docs  not  appear 
to  have  accepted.  He  died  at  Vanncs  on  5th  April  l4l9, 
and  was  canonized  by  Calixttis  IIL  in  1455,  his  festival 
(duplex)  being  oKvirved  on  6th  April. 

VINCI.     Sec  Lro.NAiino  da  Visci. 

VINDELICIA,  or  tho  country  of  the  Vindelici,  is  • 
namo  of  the  Roman  province  which  was  also  coJiid  Bhx>lia 
Secunda.     Sec  Roxtia. 
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ViyE.  Of  tho  grape  rints  (FiVij)  P.  vini/rra  is  the 
&i-«ciM  bett  known  nnci  longest  cultivated ;  but  out  of  ten 
species  that  grow  wild  in  tUo  UiiIuhI  States  four  ( V. 
rotmndi/olia,  V.  Lahrusc^i,  ]'.  tcstiifilif,  and  P.  eortli/olia), 
according  to  Engelniann,  are  eultivuted  and  have  given 
origin  to  numerous  derivatives  used  for  winc-mnking  pur- 
poses. Some  of  the  American  varieties  have  been  intro- 
u".ced  into  Franco  and  other  countries  infested  with  Phyllo- 
imt,  to  sene  as  stocks  on  which  to  graft  the  better 
kinds  of  European  vines,  because  their  roots,  though  per- 
uaps  equ&ll}-  subject  to  the  attacks  of  the  insects,  do  not 
suffer  so  much  injury  from  them  as  the  European  species. 
American  Wnes  ehouJd  not,  however,  be  introduced  for 
^raiting  or  other  purposes  into  a  vine-growing  countrj- 
hitherto  free  from  Phylloxera,  but  only  into  those  in  which 
the  insect  has  alrcivdy  spread. 

Although  the  genus  I'lVi*  comprises,  according  to  Ben- 
tham  and  Hooker,  more  than  two  hundred  species,  mostly 
Datives  of  tropical  or  subtropical  regions,  yet  less  than 
half-a-dozen  species  have  any 
economic  value,  while  the  great 
interest  centres  in  four  or  five 
only.  Tines  have  woody  climb- 
'  ing  stems,  with  alternate,  palm- 
atcly-lobed,  or  in  some 


Vine.     (L)  riowtr  after  fall  of  petilsf  magnified,     (u.)  Fruit ;  reduced. 
(iiL)  Foliage,  tendril,  and  inflore^ence  ;  reduced. 

cases  (Ampelopsis,  Cissus)  compound  (digitate),  leaves,  pro- 
vided at  the  base  with  small  stipules.  Opposite  some  of 
these  leaves  springs  a  tendril,  the  nature  of  which  is  obvi- 
ous from  the  numerous  transitional  states  it  offers  between 
the  ordinary  form  of  tendril  and  the  inflorescence.  The 
flowers  are  small,  green,  and  fragrant,  and  are  arranged 
in  dense  clusters.  Each  has  a  small  calyx  in  the  form  of  a 
shallow  rim,  sometiraES  four-lol>cd  or  five-lobed,  or  toothed. 
Within  this  is  an  equal  number  of  petals,  which  in  the 
true  vines  cohere  by  their  tips  and  form  a  cap  or  hood, 
which  is  pushed  off  when  the  stamens  are  ripe.  In  other 
species  (and  as  a  malformation  in  the  vine  itself)  the  petals 
are  free  and  spreading.  Four  or  five  free  stamens,  placed 
opposite  the  petals,  spring  from  a  fleshy  ring  or  disk  sur- 

sUDCung   the  ovary,   each    bearing  a  two-celled   anther. 

be  ovary  is  surmounted  by  a  sessile  stigma  and  is  more 
or  less  completely  two-celled,  with  two  erect  ovules  in  each 
cell.  This  ripens  into  the  berry  and  seed.  Planchon,  in 
his  monograph  of  the  .4ni/>e/t<f<!«  (1887),  divides  the  genus 
Vilu  into  nriiirous  genera  of  equal  rank.  He  retains, 
however,  the  grape  vines  under  their  original  name.  The 
cultivated  vine  has  usually  hermaphrodite  flowers  ;  but,  as 
it  occurs  in  a  wild  state,  or  as  au  escape  from  cultivation, 
the  flowers  manifest  a  tendency  towards  unisexuality  : 
that  is,  one  plant  bears  flowers  with  stamens  only,  or  only 


the  rudiments  of  tho  pistil,  while  on  another  plant  tho 
flowers  are  bisexual.  E.vclusively  female  flowers  without 
stamens  do  not  appear  to  have  been  observed.  Seedling 
plants  from  the  cultivated  vines  often  produces  uniserual 
flowers,  thus  reverting  to  the  feral  type.  Perhaps  tho  ex- 
planation of  tho  fact  that  some  of  the  cultivated  varieties 
arc,  OS  gardeners  say,  "bad  setters," — i.e.,  do  not  ripen  their 
fruit  omng  to  imperfect  fertilization, — is  to  be  sought  in 
this  natural  tendency  to  dioecism. 

The  conformation  of  the  vino  stem  has  elicited  a  vafit 
amount  of  explanatory  comment.  The  most  generally 
accepted  explanation  is  the  "  synipodial  "  one.  According 
to  this,  the  shoot  of  the  vine  is  a  "sympode,"  consisting 
of  a  number  of  "  podia "  placed  one  over  the  other  in 
longitudinal  series.  Each  podium  consists  of  a  portion  of 
the  stem  bearing  cne  or  more  leaves,  each  with  an  axil- 
lary bud  or  buda,  and  terminating  in  a  tendril  or  an  inflor- 
escence. In  r.  Lahnaca  there  is  a  tendril  oppc'site  to  each 
leaf,  so  that  the  podium  boars  only  a  single  loaf.  In  other 
species  there  is  a  definite  arrangement  of  tho  leaves,  some 
with  and  others  without  tendrils  opposite  to  them,  the 
numerical  order  rcraainin';  constant  or  nearly  so.  These 
orrangements  have  doubtless  some  reference  to  climatic 
phenomena,  continuity,  of  growth  being  arrested  by  cold 
and  promoted  by  warmth.  In  any  case  it  is  obvious  that 
these  facts  might  be  turned  to  practical  ends  in  cultiva- 
tion. A  vine,  for  instance,  that  jiroduces  bunches  of 
grapes  at  each  joint  is  preferable  to  one  in  which  there 
are  several  barren  joints,  as  a  larger  quantity  can  be  grown 
within  a  smaller  area.  The  practice  of  pruning  or  "  stop- 
ping," as  explained  under  HoRTicrLTURE  (vol.  xii.  p.  277), 
b  consciously  or  unconsciously  regulated  by  the  mode  of 
growth.  The  tendril  or  inflorescence,  according  to  the 
views  above  explained,  though  in  reality  terminal,  is  bent 
to  one  side ;  hence  it  appears  to  be  lateral  and  opposite  to 
the  leaf.  While  tho  tendril  is  thus  diverted  from  its 
orginal  direct  course,  tlie  a.^illary  bud  of  the  leaf  opposite 
the  tendril  begins  a  now  poiiiura,  by  lengthening  into  a 
shoot  which  assumes  the  direction  the  tendril  had  prior  to 
its  deflexion.  This  new  podium,  now  in  a  direct  line  with 
its  predecessor,  produces  leaves  and  ends  in  its  turn  in  a 
tendril  or  inflorescence.  A  third  podium  succeeds  the 
second,  and  so  on.  Other  authorities  explain  tho  forma- 
tion of  the  tendril  and  its  anomalous  position  opposite  to 
a  leaf  by  suppcsing  that  the  end  of  tho  stem  bifurcates 
during  growth,  one  division  forming  tho  shoot,  the  other 
the  tendril  or  inflorescence.  It  is  not  possible  within  the 
limits  at  our  command  to  specify  the  facts  and  arguments 
by  which  these  theories  are  respectively  supported.  Prac- 
tically the  tendrils  assist  the  plant  in  its  na,tive  state  to 
scramble  over  rocks  or  trees.  As  in  the  case  of  similar 
formations  generally,  they  are  endowed  with  a  sensitive- 
ness to  touch  which  enables  them  to  grasp  and  coil  them- 
selves round  any  suitable  object  which  comes  in  their 
way,  and  thus  to  support  the  plant.  The  tendrils  of  the 
Virginian  creeper  .( P'''''  or  Ampchpsis  hedaacea  ;  tho 
Parihenocisstis  guinque/olia  of  Planchon)  are  branched, 
each  branch  terminating  in  a  little  sucker-like  expansion 
by  means  of  w'hich  it  adheres  firmly  to  walls  or  rocjcs. 
This  is  especially  noticeable  in  the  Japanese  .'.pecies  now 
so  commonly  grown  against  walls  under  the  name  of 
Ampelopsia  Ycilchii  (the  Parlhenofissus  tricuspidata  of 
Planchon).  The  extremities  of  these  tendril;,  turn  a:?a;' 
from  the  light,  and  by  this  means  they  are  enabled  to  enter 
crevices,  inside  which  they  expand  and  fi.x  themselves, 
just  as  tho  lewis  or  key,  used  by  stone-masons,  is  fixe>'. 
into  blocks  of  stone.  The  anomalous  po.iition  of  the 
stamens  in  front  of  the  petals  is  explained  by  the  abortion 
or  non-development  of  an  outer  row  of  stamens,  indica- 
tions of  which  are  sometimes  seen  on  the  hypogynous  dislc 
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eaciroliag  the  ovary.  The  seeds  or  grape  stones  are  some- 
T^hat  club-shaped,  with  a  narrow  Deck-like  portion  beneath, 
•which  expands  into  a  rounded  and  thickened  portion 
above.  On  the  inner  or  central  side  of  the  seed  is  a  ridge 
bounded  on  either  side  by  a  shallow  groove.  This  ridge 
indicates  the  point  of  union  of  the  "  raphe  "  or  seed-stalk 
-with  the  seed ;  it  serves  to  distinguish  the  varieties  of  V. 
vinifera  from  those  of  other  species.  In  the  true  vines 
the  neck  of  the  seed  is  much  longer  than  in  the  American 
vines,  and  the  ridge  or  "  chalaza  "  occupies  the  upper  half 
cf  the  seed,  not  the  middle  portion,  as  in  the  American 
kinds.  In  endeavouring  to  trace  the  filiation  and  affinities 
cf  the  vine,  the  characters  afforded  by  the  seed  are  spe- 
cially valuable,  because  they  have  not  been  wittingly  inter- 
fered with  by  human  agency.  Characters  derived  from 
the  size,  colour,  or  flavour  of  the  berry  are  of  less  value 
for  historical  or  genealogical  purposes  (han  those  which 
ajc  the  outcome  of  purely  natural  conditions. 

The  native  country  of  the  European  ■Nine  is  considered 
to  be  the  region  south  of  the  Caspian.  From  this  pre- 
sumed centre  it  has  spread  eastwards  into  Central  Asia 
and  westwards  to  both  sides  of  the  Mediterranean,  Central 
"Europe,  and  as  far  north  as  Belgium  (Plaachon).  Kegel 
has  propounded  the  notion  that  the  cultivated  vine  origin- 
ated as  a  hybrid  between  F.  tttlpina  and  V.  Lahrusca, 
both  North- American  species ;  but  he  offers  little  evidence 
in  support  of  his  opinion,  which  has  not  received  the 
assent  of  botanists  generally.  It  b  interesting  to  note 
that  grape  stones  have  been  found  with  mummies  in 
Egj-ptian  tombs  of  not  later  age  than  3000  years.  The 
seeds,  according  to  Engelmann,  have  the  characteristics  of 
those  of  r.  vinifera,  but  show  some  very  slight  variations 
from  the  type  of  seed  now  prevalent.  Among  the  Greeks 
in  the  time  of  Homer  wine  was  in  general  use.  The  cul- 
tivation of  the  vine  must  also  have  been  introduced  into 
Italy  at  a  very  early  period.  In  Virgil's  time  the  varieties 
in  cultivation  seem  to  have  been  exceedingly  numerous ; 
r.nd  tho  varied  methods  of  training  and  culture  now  in  use 
in  ItaJy  are  in  many  cases  identical  with  those  described  by 
Columella  and  other  Roman  writers  (comp.  HoRTicOLTtTRE, 
vol.  xii.  pp.  223,  277).  Grajie  stones  have  been  found 
among  the  remains  of  Swiss  and  Italian  lake  dwellings  of 
the  Bronze  period,  and  others  in  tufaceous  volcanic  deposits 
near  Montpellicr,  not  long  before  the  historic  era. 

The  vine  requires  a  high  summer  temperature  and  a 
{■rolonged  period  in  which  to  ripen  its  fruit.  Where 
these  are  forthcoming,  it  can  be  profitably  cultivated,  even 
though  the  winter  temi)erature  be  very  low.  Tchihatchcf 
jiientions  that  at  Erivan  in  Russian  Armenia  the  mnn 
winter  temperature  is  7''1  C.  and  falls  in  January  to  -  30' 
C,  and  at  Bokhara  the  mean  tem]i«:niiure  of  January  is 
\'  C.  and  th?  minimum  -  22*  C,  and  yet  at  both  places 
ihf  vine  is  grown  with  success.  In  the  Alps  it  is  profit- 
a>>ly  cultivated  up  to  an  altitude  of  1870  feet,  and  in  the 
north  of  I'icdmont  as  high  as  31  SO  feet.  At  the  present 
time  tlie  limit  of  pnfitalilc  cultivation  in  Euro|>o  )ift.vtes 
from  Brittany,  lat.  47*  3u',  to  beyond  thu  Rhino  liy  Liego 
r.nd  through  Thuringia  to  Silesia  in  lat.  .Il*  55'  (Orise- 
l»ach).  In  former  centuries  vines  were  cultivated  to  the 
north  of  tliin  region,  a.%  for  instance,  in  Holland,  in  Bel- 
gium largely,  and  in  England,  where  tlioyMnight  still  l>o 
crown.  Inrlecd  c.\|><Tiini-iiU  have  lately  l)ccn  mndo  in 
tbii  direction  nc.ir  CardilT  in  South  Wales.  Tho  yield  is 
*ati<fartory  ami  tho  wine  made,  tho  variety  known  as 
(jumny  noir,  it  deacrilicd  as  being  like  still  chnnipngnc. 
In  llic  Middle  Agea,  owing  to  various  cnUM»,  tho  liclter 
■K\n<-y  of  France  and  Germany  ronld  not  bo  obtained  In 
F.n:.'..ind  except  at  proliiliitivc  prices;  but,  when  this 
M.Hle  of  thin),'^  r<-.vn"l  and  forei^-n  wine  could  l>c  imported, 
the  English  consumer!  would  no  longer  tolerate  the  in- 


ferior productions  of  their  own  vineyards.  It  is  also  prob- 
able that  the  English  mixed  sugar  or  honey  with  the 
wine  and  thus  supplied  artificially  that  sweetness  which 
the  English  sun  denied.  It  is  a  curious  'fact  that  at  the 
present  day  much  or  even  most  of  the  wine  of  finest  quality 
is  made  at  or  near  to  the  northern  limits  of  possible 
cultivation  with  profit.  This  circumstance  is  probably 
explained  by  the  greater  care  and  attention  bestowed  both 
on  the  cultivation  of  the  vine  and  on  the  manufacture  of 
the  wine  in  northern  countries  than  in  those  where  the 
climate  is  more  propitious.  The  relative  inferiority  of  the 
wines  made  at  the  Cape  of  Good  Hope. and  in  Australia 
is  partly  due  to  variations  of  climate,  the  vine  not  yet 
having  adapted  itself  to  the  new  cqnditions,  and  partly  to 
the  deficient  skill  of  the  manufactxirers.  That  such  inferi- 
ority may  be  expected  to  disappear  is  suggested  by  the 
success  of  vine-culture  in  Madeira  and  the  Canary  Islands. 

The  development  of  other  species  of  rids,  such  as  the 
curious  succulent  species  of  the  Soudan  and  other  parts 
of  equatorial  Africa,  or  the  numerous  kinds  in  India  and 
Cochin  China,  is  of  course  possible  under  stiitable  con- 
ditions ;  but  it  is  obvious  that  an  extremely  long  period 
must  elapse  before  they  can  successfully  compete  with  tho 
product  of  many  centuries. 

For  currants  and  raisins,  bot"h  produced  Vy  varieties  of 
the  grape-vine,  see  the  respective  articles. 

Apart  from  their  economic  value,  vines  are  often  culti- 
vated for  purely  ornamental  purposes,  owing  to  tho  elegance 
of  their  foliage,  the  rich  coloration  they  assume,  the  shade 
they  afford,  and  their  hardihood.  (m.  t.  m.) 

Diseases  of  Tines. 

The  organic  diseases  nhich  alTect  the  vine  may  bn  divided  iatp 
two  categories,  those  caused  by  insects  and  those  caused  by  j>&ra- 
eitic  fungi. 

Dixtutt  Caustd  iy  InxcU. — Kaltenbach  in  1»"»  ennmerated  Inneel 
thirty-two  species  of  insects  which  injure  the  vine  ;  and  since  then  ek.«auci« 
others  have  been  added  to  the  list.  We  here  deal  onlv  with  tho 
most  importauL  Amongst  those  which  attack  the  leavFS  and 
young  buils  a  small  beetle,  ^nomala  vitis,  one  of  tho  Scarabmidm, 
does  great  harm  in  some  parts  of  southern  Europe  by  devouring 
the  soft  tissue  of  the  Icivcs,  A  genus  of  weevils,  Otiorhynchtu, 
contains  several  f^pccies  which  are  injurious  to  tho  vine,  chiefly  by 
the  adult  beetle  devouring  tho  buds.  0.  raucus,  hirticomis,  picipes, 
nigritiis,  Ugtutici,  and  tulcattts  are  all  reported  from  various  places 
as  doing  much  d!amace  ;  the  larva  of  the  last. mentioned  inecies 
attacks  the  roots  of  the  vine,  causing  the  shoots  to  be  small  ami 
ultimately  bringing  about  the  death  of  the  plant.  Fortunately  the 
members  of  this  genus  have  no  wings,  so  that  the  damage  they 
cause  is  to  a  great  extent  localiietl.  The  same  kind  of  ijijurv  ia 
r.iused  by  a  !.tu.i11  Chrysomnleous  beetle,  Eumol/mi  rUu.  Tha 
larvae  of  several  Lcpidoptem  attack  the  vine  in  the  same  way, 
destroying  the  young  buds.  Amongst  these  S'imin  lypira,  Agnti* 
Iritui,  and  A.  tjronuha  may  bo  mentioned.  The  lar\'a  of  Tortris 
I'liUriiiim  in  the  early  spring  weaves  the  young  vine  leaves  to- 
gether, and,  encloscd-in  this  nest,  devours  the  soft  tissue  at  Iciaurt. 
The  imago  emergra  from  the  chrysalis  in  July  and  shortly  after  lava 
its  eggs  upon  tl^  upper  surface  cf  the  vino  loaf  After  a  few  wocaa 
the  calerpiUsrs  emergn  and  continue  their  work  of  destruction. 
L<lhru3  cryhah'le.',  one  of  tho  Seambmidr,  is  very  injurious  in 
viney.-irds  uhich  have  a  dry  sandy  soil.  The  l>eetl«  live  in  naira 
in  holes  in  the  ground  ;  during  the  summer  the  beetle  biles  oil  tha 
<null  voung  shoot*  and  drags  them  a««y  to  its  hole,  nherc  it  ia 
lielii-ved  they  ktvo  as  food  for  the  larr.T.  In  this  way  very  wrioue 
damage  ia  caused  to  tho  vine  plintt.  lihytxchUa  btlultli,  a  weevil, 
also  does  much  damage  to  tho  young  shoots  and  learea  Tlio  grape* 
are  attacked  by  tho  caterpillar  of  a  moth,  Conrhylu  nmhifuttlti, 
which  lays  it*  egg  in  the  ymitig  fiuit ;  and  in  a  rimilsr  way  ih* 
larva  of  Ont/tli'lilhit  lOincAv'")  li^rana  attacks  the  flowers  and 
fruit.  The  larva  of  the  roekchafcr.  Urtolmlhti  vulfarit,  alao  do«« 
much  damage  by  biting  through  and  dtrouiing  tho  roota.  Oxttu 
r.os  i«  a  smnll  scale  inwct  of  reddish  lirowo  colour,  with  irregular 
Mark  spots  in  the  femal",  which  lives  in  iho  UiJt  of  old  or  neglected 
vines  aiiil  weakens  the  tree. 

By  far  the  most  destnirtire  cf  all  insect  pesU  which  attack  the  rA)ffl»> 
cultirsted  rinif  it  rhj/llnj-<-"  xny.i'rir.     Tins  much-dreaded  inaectama. 
Wloiigs  1.  the  fiinily  ,/:  !  li.r  ,.f  Ihs  order  //emvi<»ra. 

Tlie  gruiis  cnlains  sr .  In.  h    lire  upon  oak   trMt. 

Thfir  proper  bouitiaiu  ;»-.i-  J.-.;,  a;  but  tb«f  hart  U*o  fovB^I 
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in  En;liih  rinfriM  doc*  \96S.  The  symptoms  of  the  discua  fint 
appMnd  in  FraDc«  about  the  unio  timo,  in  th«  nrighbouiliocHl  of 
Tanuooo.  From  the  •leittitiuont  of  GatJ  the  iiifi-t-tioii  sptvaj  south 
to  the  WA,  and  eist,  wcvt,  and  north,  till  the  south-casttrn  corner 
of  Fr*iw«  waa  tlioroughly  infivtod*  Anotiior  ct-ntro  of  infi'ction 
aroM  a  ftfir  yeara  Utcr  nixar  lV>nleaux  iu  Girondo,  whcnco  the  lUscoso 
a{>r««d  till  Che  nhoto  of  the  &uuthorn  half  of  Franco  was  more  or 
leas  aererely  attackf^l.  The  parasilo  was  lirst  discovered  iu  Fnnco 
in  the  year  1$6S.  The  Fhyliojccni  has  sprvad  to  Coirsica  ;  it  has 
appaarvU  here  and  there  amongst  the  vineyards  of  the  Hhino  and 
Suritierland  ;  it  is  found  in  S^uin  and  Portugal,  Austria,  Hungary, 
Italy,  and  Greece  ;  and  iu  1SS6  its  presence  was  discovered  in 
Auatralia  (Victoria),  at  the  Capo  of  Good  Hope,  and  in  Algi'ri.i. 
Hence  it  is  no  exaggeration  to  bny  that  with  very  few  exceptions 
iu  distribution  is  co-exteusivo  with  that  of  the  cultivated  gra^w- 
Tine. 

The  avmptomj  of  the  disease,  by  means  of  which  on  infected  spot 
nay  be  r«adily  recognized,  are  these.  The  Wnes  are  stunted  and 
baar  few  leaves,  and  those  small  ones, 
advanced  stage,  the  hwves  are  dis- 
eoloureil,  yellow  or  reddish, -a  ilh  their 
edges  turned  back,  and  withered. 
The  ffrapea  aro  arruslo.l  iu  their 
erowth  and  their  t-\\ii  is  wrinkled. 
If  the  roota  are  examined,  numci-ous 
fusiform  swcUiD(;3  aro  found  upon 
the  smaller  rootlets.  Theso  are  at 
first  yellowish  in  colour  and  fleshy  ; 
but  as  ihev  grow  older  they  become 
rotten  and  assujno  a  brown  or  black 
colour.  If  the  roots  on  which  these 
awellings  occur  be  examined  with  a 
lens,  a  nnmbor  of  minute  insects  of 
a  yellowish  brown  colour  aro  ob- 
■orved  ;  theso  are  the  root  ■  forms 
(rtdicola)  of  fhylltaera  (fig.  1) ;  they 


When  the  disease  reaches  an 


i-i    1.  Fig.  i 

"^a  L— Root-Inhabiting  form  (radlcola)  of  Phythaxra,  with  proboscis  Inserted 

lato  tiasae  of  pjot  of  vine. 
Wia.  i.'-Pkj^Uatra.     Winged  female  which  Uvea  on  leaves  and  buds  of  vine, 

and  lars  parthoeeoctlcany  eggs  of  two  kinds,  one  doveloplng  Into  a  wingless 

female,  Che  other  Into  a  male. 

in  about  *8  mm.  long,  of  an  oval  oatiine,  and  with  a  swollen 

body.      No  distinction  between  head,  thorai,  and  abdomen  can 

beobaenred.  The 

head  bean  small 

nd    eyes  and    a 

pair     of     thrG«* 

jointed  antenns, 

the      first       two 

joints  being  short 

and    thick,     the 

third  more  elon* 

gated,    with    tho 

end  cut   off    ob- 

Ii(jnelT  and 

•lightly  hollowed 

ont.  Underneath, 

between  the  leg^,  J 

lies  the  rostrum, 

which       roachca 

back  to  the  abdo* 

men.    The  insect 

ifl   fixed  by   tiiis  Fm.  3. 


F%.1 


Fig.  4. 


_  .     .  —    -.  Male  produced  from  gmaU  egR  c,  laid  by  winged 

nxtrum,  which  is     fenialo  (Og.  2) ;  b.  Urjro  egs  :  c,  small  egg. 
in^rt^  ;nf/>  »).«  *'"'•  *•— " '"B'e"  'emalo  produced  from  targe  egj(flg.  8,  V), 
insertHl  into  the     i»i4 1,/ winged  female  (Og.  2)-  ~^  »    •  '. 

root  of  the  vuie 

for  the  psrpose  of  suckinp  the  sap.  The  abdomen  consists  of  seven 
•e^jienla,  and  these  a.s  well  as  the  anterior  segments  bear  fflur  rows  of 
small  tubercles  on  their  dorsal  surface.  These  root-dAvelling  insects 
arc  females,  which  lay  parthenogenctic  eggs.  The  insect  is  fixed  by 
its  proboacis,  but  moves  its  abdomen  about  and  lays  thirty  to  forty 
yellow  eggs  in  sr.nall  clusters.  After  the  lapse  of  six,  eight,  or  twelve 
days,  according  to  the  temperature,  the  larvs  batch  out  of  the  eggs. 
These  are  light  yellow  in  colour  and  in  ap))caranco  resemble  their 
mother,  but  with  relatively  larger  aupcndage^    They  move  actively 


■bout  for  a  few  days  and  then,  having  selected  a  convenient  place 
on  the  young  roots,  insert  their  pi-oboscis  and  become  stationary. 
They  moult  live  times,  becoming  with  each  change  of  skin  daikor 
in  colour  ;  in  about  three  weeks  they  become  ndult  and  capab!.'  of 
hying  parthenogenotic  o>;gs.  Iu  this  way  the  in.scct  increases  wirh 
appalling  rapidity:  it  has  been  calculated  that  a  single  raotlitr 
wliioli  dies  ofter  laying  her  eggs  in  M.irch  would  have  over 
25,000,000  descondanLs  by  October.  If,  however,  the  insect  were 
content  with  this  method  of  reproduction,  tho  diseaso  could  bo 
isolated  by  surrounding  tho  infecte^l  iiafehea  with  a  deep  ditch  full 
of  some  such  substaiieo  as  coal-tar,  wliicli  would  prevent  tho  insects 
spreading  on  to  tho  roots  of  healthy  vines.  TUo  fertility  of  tho 
|>arthenogenotically-produeed  insects  would  also  diminish  after  a 
certain  number  of  gt?nerations  had  beeu  proiluced. 

As  tlio  summer  weai-s  on  a  second  form  of  insect  appears  amongst 
tho  root-dwellcR,  though  hatched  fiom  tho  sanio  eggs  as  tlic  foiiii 
described  above.  These  are  tho  nymphs,  destined  to  ocquiro  wings  ; 
their  body  is  more  slender  in  outline,  and  at  first  they  bear  well, 
n.arked  tubercles.  After  several  moults  tho  rudiments  of  two 
p.iirs  of  wings  appear,  and  then  tho  insect  creeps  up  to  tlic  surface 
of  tho  earth,  and  ou  to  tho  vine.  Here  it  undergoes  its  fifth  and 
List  moult,  and  appears  as  a  winged  female,  caixiblo  of  repr-xlucing 
|iarthenogcnctioally.  The  winged  form  has  a  slender  body  with 
distinct  head  (fig.  2).  Tho  eyes  aro  well  developed,  with  numerous 
facets  ;  tho  antenna)  havo  three  joints,  the  terminal  one  shajied 
like  that  of  tho  root-dwellers.  Tho  wings  are  transparent,  with  few 
uervures,  and  aro  well  adapted  for  flight.  Tho  anterior  pair  reach 
far  beyond  tho  end  of  the  abdomen  ;  tho  jiosterior  are  narrower 
and  not  so  long.  These  winged  foims  are  about  1  mm.  long. 
They  Uy  about  from  July  till  October,  living  ujxm  tho  sap  of  tho 
vino,  which  is  sucked  up  by  the  rostrum  fi-om  tuo  leaves  or  buds. 
They  lay  their  parthenogonctically-produccd  eggs  in  tho  angles  of 
the  veins  of  tho  leaves,  in  tho  buds,  or,  if  the  season  is  olready  far 
advanced,  in  the  bark.  In  very  damp  or  cold  weather  the  insect 
remains  iu  the  ground  near  tho  surface,  and  deposits  its  eggs  there. 
Tlie-egas  oro  very  few  in  number  and  of  two  sizes,  small  and  large 
(fig.  i7b  and  c).  From  the  larger  a  female  (fig.  3)  is  hatched  in  eight 
or  ton  days,  and  simultaneously,  for  the  first  timoin  tho  life-history 
of  tho  I'hijtloxera,  a  male  (fig.  4)  appears  from  tho  smaller  egg. 
Neither  malo  nor  femala  has  wings  ;  the  rostrum  is  replaced  by  a 
functionless  tubercle ;  and  there  is  no  alimentary  canal.  The 
female  is  larger  than  tho  malo  and  differs  from  it  and  the  other 
forms  in  the  last  joint  of  the  antenna;.  The  life  of  these  sexual 
forms  lasts  but  a  few  days,  and  is  entirely  taken  up  with  reproduc- 
tion- The  female  is  fertilized  by  the  malo  and  three  or  four  days 
later  lays  a  single  egg— tho  winter  egg— ajid  then  dies.  This  egg 
ia  laid  iu  the  crevices  of  the  bark  of  tho  vine,  and  as  it  is  protectively 
coloured  it  is  almost  impossible  to  find  it.  Hero  tho  winter  eggs 
remain  undeveloped  during  the  cold  months  ;  but  in  the  following 
spring,  03  a  rule  in  the  month  of  April,  they  give  birth  to  a  female 
insect  without  wings,  which  resembles  the  root-dwelling  forms,  but 
has  pointed  antenna:.  Tlicso  forms  are  tonned  tho  stock-mothers  ; 
thoy  creep  into  the  buds  of  the  vine,  and,  as  these  develop  into  tho 
young  leaves,  insert  their  proboscis  into  the  upper  side.  I!y  this 
means  a  gall  is  produced  on  the  under  side  of  the  leaf.  The  gall 
is  cup-shaped,  and  its  outer  Eurfaco  is  crumpled  and  covered  with 
small  warts  and  hairs-  The  opening  upon  the  upper  eurfaco  of  tho 
leaf  is  protected  by  similar  structures.  Within  this  gall  tho  stock- 
mother  lives  and  surrounds  herself  with  numerous  parthenogenotic- 
ally -produced  eggs, — sometimes  as  many  as  two  hundred  in  a  single 
gall ;  these  eggs  give  birth  after  six  or  eight  days  to  a  numerous 
progeny  (gaUicola),  some  of  which  form  new  galls  and  multiply  in 
the  leaves,  whilst  others  descend  to  the  roots  and  become  the  loot- 
dwelling  forms  already  described.  The  galls  and  the  gall-producing 
form  arc  much  commoner  iu  America  than  iu  the  Old  World. 

Schcmt  of  tht  Various  Forma  of  Phylloxera  vaslatrix. 

A.  Root-lufeatlDg  foi-ita,  9 


Root4nfeatlDg  forms,  ad  generation,  9 

I 
Boot-lnfeatlng  forms,  3d  generation,  9 

ftc. 


I 

Wlfigless  femrile. 


Winged  forms,  9 


I 


J- 


Winter  egg. 

Stock -mother. 
I 


\ 


Gall-producing  9      Boot-Infesting  9 


ditto. 
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The  natural  enemtea  of  the  Phylloxera  arc  few  in  number :  they 
include  uonie  mitca, — Hoplophora  arctata,  Thyroglyphus phylloxerm, 
— and  the  millepede  Polyxcnus  lagurns,  ^vhich  devours  the  subter- 
ranean forms.  Innumerable  artifices  have  been  i>roposcd  to  com- 
bat the  terrible  disease  caused  by  this  minute  insect,  but  none  of 
them  eeem  to  be  completely  succcssfuL     As  a  rule  the  means  Bug* 
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gfstcd  are  tc  render  th*  soil  uninhabitable  for  the  root  forms  by 
injecting  certain  chemical  poisons.  Since  the  importance  of  the 
winter  egg  in  the  life-history  of  the  insect  was  demonstrated  by 
Baii'iaui,  atteuij'ts  have  been  made  lo  destroy  these  eggs  by  rubbing 
■Jie  braiK-lies  with  a  chain-armour  glove,  or  some  such  contrivance 
'  jr  ixmovin;;  the  <mter  laytrs  of  the  bark,  which  should  be  burnt 
^gain,  certaiu  varieties  of  American  vines,  which  have  the  reputa- 
tion of  being  Phylloxit-a  proof,  have  been  graftei.1  on  Euro[Hrau 
stocks;  but  this  has  proveJ  to  be  ouly  a  doubtful  success  as  regards 
the  Ph'illojtcra^  whilit  the  wine  made  from  suth  vines  has  uu- 
dou^tc^lly  deteriorated.  The  treatment  which  has  been  most  suc- 
cessful is  periodically  to  submerge  the  vineyard  for  a  period  of  not 
less  than  forty  days.  AVhtrre  this  plan  has  been  tried,  it  has  been 
most  successful  ;  unfortunately  the  majority  of  vineyards  are 
planted  on  hill-sides  and  other  places  where  this  method  of  treat- 
ment is  impracticable.  The  root-dwelling  forms  do  not  thrive  in  a 
santiv  soil ;  henc«  vines  grown  in  a  district  where  such  soil  is  fouml 
usually  escape  the  disease. 
Oidinm,  Fungoid  Diseases. — The  most  destructive  form  of  fungoid  disease 
which  attacks  the  vine  is  cause^l  by  a  Pyrcnomycetous  fungus, 
Oidinm  [ErysipJu)  Tucka-i,  The  disease  was  tii*st  noticed  in 
England  in  1845;  in  1S43  it  api>€ared  ar  Versailles  ;  by  1S51  it 
had  sorcad  tljrough  all  the  wine-protluring  countries  of  Eurojje, 
u.ii.g  especially  virulent  iu  the  lands  bordering  on  the  Mediter- 
ranean; and  in  the  followingyear  it  made  its  appearance  in  Madeira. 
There  is  little  doubt  that,  like  the  Phylloxera^  the  Oidium  is  in  its 
origin  American.  Tlie  disease  is  characteiized  by  the  appearance 
of  a  white  mycelium  on  the  young  leaves  ;  this  spreads  qniekly  and 
.attacks  the  older  leaves  and  branches,  and  ultimately  reaches  the 
j^raf-es.  At  first  these  are  marked  only  by  small  brown  spots  ;  but 
the  spots  spread  and  fuse  together,  the  skin  of  the  grape  is  destroyed, 
and  the  flt!>h  decays,  the  seed  only  remaining  apjiarently  untouched. 
The  disease  spreads  by  the  mycelium  growing  over  the  epidermis  of 
the  plant  The  hypha;  com]>osing  the  raycelium  are  provided  with 
han^^'ria,  which  project  into  the  cells  of  the  affected  part.  Some 
of  ilie  hypHx  whiv'h  project  from  the  leaf  bear  conidta,  which  are 
C0L*:iicted  off  one  at  a  time,  and  it  is  by  their  means  that  the 
fungus  spreads.  The  perithecia  have  not  yet  been  discovered  in 
Europe.  But  it  is  not  impossible  that  this  stage  of  the  life-history 
of  Oidium  exists  in  the  United  States  in  the  form  of  UiuinuJa 
spiralis,  which  causes  a  widely  spread  disease  amongst  the  American 
vines.  The  Oidium  is  in  its  turn  attacked  by  a  fungus  of  the  same 
tribe,  Cicinnobohis  Ccsatii,  De  By,  which  Uvea  parasitically  within 
the  hypha  of  its  host,  and  at  times  even  succeeds  in  destroying  it. 
The  means  which  have  proved  most  efficacious,  both  as  a  remedy 
and  a  preventative  of  this  disease,  is  to  scatter  Ilower  of  sulphur 
over  the  vines,  before  the  morning  dew  has  evaporated.  Another 
method  is  to  boil  one  part  of  lime  with  three  parts  of  sulphur,  and 
to  sprinkle  the  mixture  over  the  affected  plants. 

Another  fungus  which  attacks  vines,  esjKcially  those  of  America, 
is  Pcronorpora  vUicola.  The  mycelium  spreads  through  the  green 
parts  of  the  plant,  attacking  the  leaves,  twigs,  and  unripe  grajies. 
Ou  the  upper  side  of  the  leaf,  where  it  is  6rst  visible,  it  forms  pale 
green  irregular  spots,  which  become  darker  in  colour.  On  tho 
under  side  of  the  leaf  these  patches  are  white  and  are  composed  of 
the  spore-bearing  hyphx.  The  leaf  ultimately  becomes  uricd  up 
and  brittle.  The  grapes  which  arc  attacked  cease  to  grow,  turn 
brown  or  white,  and  ultimately  dry  up  and  fall  off.  This  disease 
bos  been 
lime,  or 

from  geminating. 

As-  Anthracnoso  is  the  name  usually  given  to  a  disease  which  was 

tw*''        formrrlv   known   as    "charbon,"    "p»:ch,"   or    "brcnncr."      Tliis 

OCf^        <i,  ■-■{  by  the  parasitism  oi  Sphacfloma  ampclinum,  one 

<!  ..ycetous  fungi.      The  fungus  assails  all  the  grc^n 

J..'  ,:;e,  anl  injurcji  the  leaves  and  young  shoots  as  much 

u  it  dt^i  tlfj  grape  itself.     Tho  first  sign  of  its  presence  is  the  ajv 

pearanr«!  of  a  minute  Kpot,  which  is  grryith  in  tho  rcntre,  with  a 

brown  WtT<\fT.     This  spot  increases  in  size  ;  in  the  stnlks  it  as-sumes 

r  oval  ihA[>o.  with  its  long  axis  parallel  to  tho  stalk,  whilst  in 

:  leavrs  and  grapes  it  is  mnre  or  !cis  circular  in  outline.     Th*! 

.  ^  of  the  \\<olA  on  the  •  ins  darker  as  the  disease  ad- 

.JC«s,  find  a  reil  line  *|»| -  tho  dark  brown  bonlrr  into 

ao  outT  and  an  inner  tim  .u.  .  k ^  a  very  characteristic  appear- 

•nc«  lo  iho  diteavn!  pl.uit.  The  hemes  do  not  shrivel  up  as  tho«« 
do  t>:it  srr  (ifT«^fr.|  Tv  th"  M^rV  rni.  The  mycelium  of  Sphaf<- 
I  '  '     ■  f  tlio  vin**,  through  which  it 

s^-  :  ininuto  hyphfr.  whi"-!!  Iwar 

coi......     * . .   .iilrw  »j<orcii.  which  Mrvc  to 

•prtad  tho  divaiM  over  tho  vineyard  and  from  place  to  place.  Tlio 
rnmpleto  llf»-hi«*"rT  of  (hi*  form  \*  «t  pr«*»^nt  unknown  ;  and  in* 
formation  a»  ;        '  "      '  •  r.  ajid  in  what 

form,  wonld    ;,  ■ ;  -n*  as   to   tho 

Tr  •     fid  that  «i  Anthracnoac 

}iiz  us«n  knoirn  in  Kurcjw*  f<>r  m-iny  yrar?,  but  has  only  been  ob* 
MTTtd  in  America  «inco  I'*'*!,  whither  it  was  probably  importtd 
Iron  tfas  Old  World-     As  a  prsventativc  to  its  attacks  a  •olutioo 


Penmo- 

tpora 


•n  successfully  treated  with  a  snray  of  copper  suhdiate  and 
r  sulphate  cf  iron  ;  solutions  of  these  salts  prevent  trie  conidia 


(50  per  cent)  of  iron  sulphate  has  been  fottnd  very  useful,  as  well 
as  care  iu  planting  on  well-drained  soil  that  doe?  not  lie  too  low, 
the  disease  seldom  aj>pearing  in  dry,  well-exposed  vineyards. 

The  black  rot,  like  the  O.diuiii  and  P.  riticola,  is  American  in  its  Plrt^k- 
origin.  It  has  beeu  known  and  observed  there  since  1843,  but  ap-  rot. 
peared  for  the  first  time  in  France  in  1SS5.  The  disease  is  caused 
by  a  fungus,  Pht/salospora  BidtccUii,  Sacc,  {Phoma  uvicoln),  one  of 
the  PyrcHomycctes,  and  by  some  authorities  it  has  been  considered 
to  be  a  further  stage  in  the  life-history  of  Sphac€l<»na.  Tho  fungus 
confines  its  attacks  to  the  grapes,  the  leaves  and  stems  being  rarely 
if  ever  affected.  The  grapes  are  not  assailed  uulil  nearly  fuU-growu, 
when  a  brownish  spot  appears,  which  spreads  over  the  whole  grape. 
The  latter  at  first  retains  its  plmnpne&s,  but  on  the  appearauce  of 
little  black  pustules,  which  first  occur  on  the  part  first  affectetl, 
the  giape  begins  to  shrivel  This  continues  until  the  grape  is 
reduced  to  a  black  hard  mass,  with  the  folds  of  skin  prcssea  closely 
against  the  seed.  The  disease  does  not  spread  from  grape  to 
grape,  so  that  as  a  rule  only  a  certain  number  of  grapes  iu  a  buncl^ 
arc  destroyed.  The  hj'nh.'e  of  the  mycelium  of  this  fungus  are  se|> 
tate,  with  numerous  siioit  branches.  The  pustules  on  the  surfaci 
are  due  to  fructifications,  fycnidia,  and  spermngonia.  Theptesenc( 
of  conidia  has  also  beeu  recently  demonstrated.  The  fungur  passe; 
the  winter  in  the  withered  grapes  which  fall  to  the  ground  ;  lienci 
every  care  should  be  taken  to  collect  these  and  bum  them.  The 
use  of  the  solutious  mentioned  above  may  also  be  recommended  as 
a  preventative. 

Among  the  other  fungi  which  infest  the  vine  may  be  mentioned  Othei 
PhyUosticia  titicola  and  Ph.  Labrttsca,  which,  when  the  attack  is  fungi, 
severe,  cause  the  destruction  of  the  leaves,  the  only  part  tliey  assail. 
These,  like  the  foregoing,  arc  members  of  the  I'yraiomycctes.  To 
the  same  class  l>elongs  also  Ccrcospora  V'tia  {Cladosporiuvx  citicolum^, 
which  has  club-shai>ed  spores  of  a  green-brown  colour.  This  aUo 
attacks  the  leavos ;  but,  uuless  the  season  is  extremely  unfavour- 
able, it  does  little  harm. 

A  very  disastrous  root-disease  of  the  \*ino  is  due  to  the  ravages 
of  the  fungus  Dematophora  nccatrix,  which  fonus  subteriancau 
strings  of  mycelium — so-called  rhizomorphs — the  fructification  of 
which  is  as  yet  not  known  ;  it  forms  coniuia  and  sclerotia,  however, 
and  presents  certain  analogies  to  tho  Discomycdcs.  The  diseaseil 
roots  have  been  confounded  with  those  attacked  by  Phylloxfra. 
The  only  mode  of  combating  the  malady  seems  to  be  to  uproot  the 
plants  and  bum  them.  Isolation  of  the  diseased  areas  by  means  of 
trenches  has  also  been  practised.  This  fungus  has  extended  its 
ravages  considerably  in  southern  France  ana  Switzerland  withiu 
the  last  ten  years.  (A.  E.  & ) 

VINEA.     See  Vigxa. 

VINEGAR  is  a  dilute  form  of  acetic  acid,  having  a 
flavour  that  varies  according  to  the  source  from  which 
it  is  obtained.  Vinegar  baa  been  known  from  the  earliest 
historical  period,  and  its  power  of  acting  on  and  dissolving 
mineral  substances  rendei^d  it  an  important  agent  iu  the 
bands  of  the  alchemists.  They  were,  however,  unac- 
quainted with  pure  acetic  acid  ;  the  most  concentrattd 
solution  they  possesced,  called  spiritus  ivnrrw,  was  obtained 
by  distillation  from  cupric  acetate  (verdigris).  The  nature 
of  acetous  fermentation,  and  the  rationale  of  the  proces&ea 
by  which  vine^r  is  prcpareil,  are  explained  under  Fer- 
mentation (vol.  ix.  p.  0^*);  and  the  acetic  acid  obtained 
1  y  the  destructive  distillation  of  wood  is  dealt  with  under 
Tar  (vol.  xxiii.  p.  57).  Here  wo  have  to  do  only  with 
the  various  kinds  of  vinegar  u^cd  for  table,  medicinal, 
and  other  household  jmriKwes.  Malt,  wine,  and  Wetroot 
vinepars  are  made  by  tlie  slow  process,  whilst  for  the 
quick  method  dilute  brandy  or  other  spirit  is  motl  largely 
employed. 

..the 
,ij;n  ai^ .  ■  u»« 

of  npint;.  in  the  ii.duitr^*.     A   '  .      .  ..t  iu 

brewing,  which  in  run  into  caiki  Imd  on  ihcir  mdr,  bung-hola 
«j»w,id^,  fill  they  sm  thnso-foutlh*  fillc*l.  These  casks  havs  a  hola 
]  '     ■.  and  l>et«een  the  three  holes  a  con- 

;<<l  over  tho  aurfare  of  the  li'iuid, 
I  I. Mjftd  \«'ilt«.  artiticisliy  heated,  ill 

which  ircc  ctrcuUttun  of  air  ia  k^-pt  up  ;  hut  MMuotimcs  the  pmcfis 
i«  rairinl  on  in  the  oncn  air  in  what  in  termed  a  viurgar  held. 
A         '        ....':  1     ^,  iiiioiild  l^  ftlK»ut  70'  FahrJ 

,    if  tho  wort  may  occupy  from 
V  the  vinegar  in  tran^frired  to 

lartff  luuN  providrd  u.th  UU-  U-st.iiia,  over  which  a  thuk  layer  of 
stalks  and  ikini  of  grapet  and  lauln^  *c.,  termed  rape*,  ia  atrenn 
Through  this  the  vinegar  is  filtered  from  od«  tun  into  another, 


^frJt  \inr]Tr  is  tlio  rrrparnt' 
Tnited  Kin^;  t  'Ui.  tho  lucli  al 
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nhenbr  it  ii  cl»n<l  from  tsueili^nous  matter  and  tbe  last  traces 
of  ajcoh^^l  arv  thoroughly  oxidized.  Il'ine  vintyar  is  made  in 
Franco  aud  other  rine-culttvaling  coantriea  from  wine  leca  and 
inferior  winea^  The  finost  vinegar  is  yielded  by  white  winoa,  the 
ptodacl  being  purrr,  pleaaanter,  and  generally  stronger  than 
ordinary  malt  vinegar.  Vinegar  is  also  largely  ppeparvd  from  beet- 
root, from  the  juice  of  other  saccharine  vegetables  aud  fruits,  and 
from  sugar ;  and  indood  alt  sourcea  of  alcohol  may  be  regarded 
as  possible  materials  for  making  vinegar.  Quic};  m*thod  rinfffar 
it  made,  principally  in  Oermanv,  from  dilute  spirit  (about  one  of 
proof  spirit  to  six  of  water),  to  wdich  are  added  small  proportions  of 
sugar,  uonev,  or  malt  extract  The  standard  liqnor  used  by  dif- 
ferent manufacturers  varies  considerably.  The  process  is  also  used 
to  aome  extent  in  England  for  converting  fermented  and  clarified 
malt  wort  into  vinegar.  Commercial  vinegar  vanes  much  in 
(trength.  What  is  termed  "proof"  vinegar  contains  4'6  per  cent 
of  reftl  acetic  acid  ;  and,  as  it  requires  twenty-four  grains  of  onhy- 
droaa  carbonate  of  soda  to  neutralize  each  fluid  ounce,  it  is  also 
known  as  No.  2i.  In  tlie  same  way  weaker  qualities  are  known 
as  No.  2'2,  Ko.  20,  &C.,  these  figures  indicating  the  grains  of  car- 
bonate of  soda  which  neutraliie  a  fluid  ounce. 

Vinegar  is  extensively  consumed  in  the  preparation  of  pickles 
and  sauces,  and  as  a  twle  condiment,  especially  with  salad  vege- 
tables and  fish.  For  many  culinary  purposes  it  is  flavoured  with 
aromatic  herbs  and  spices.  Aromatic  vinegar,  made  from  glacial 
acotic  acid  and  perfumes,  possesses  a  refreshing  stimulating  pun- 
gency, as  is  familiarly  known  by  its  use  in  vinaigrettes.  Marseilles 
vinegar,  or  thieves'  vinegar,  is  an  aromatic  preparation  used  as  a 
propnylactic  and  masker  of  evil  odours.  Vinegar  is  also  a  men- 
struum for  several  medicinal  agents  ;  and  in  a  concentrated  con- 
dition it  is  a  valuable  rubefacient  and  external  stimulant. 

ATNET,  ALKXA.VDRE  RoDOLPHB  (1797-1847),  a  French 
critic,  though  not  a  Frenchman,  tvas  bom  near  Lausanne 
on  Nth  June  1797.  He  wets  educated  for  and  duly  entered 
the  ministry  of  the  Protestant  Church,  the  date  of  his  ordi- 
nation being  1819.  He  had,  however,  already  acquired  an 
important  position  as  teacher  of  the  French  language  and 
literature  in  the  gymnasium  at  Basel,  and  during  the  whole 
of  his  life  he  was  more  of  a  critic  than  of  a  theologian, 
though  he  exercised  some  influence  in  the  latter  capacity, 
headed  a  secession  from  the  national  church  in  Vaud,  was 
for  a  time  professor  of  theology  at  Lausanne,  and  advo- 
cated an  extreme  toleration  in  the  matter  of  religious 
formulas,  together  with  the  separation  of  church  and  state. 
As  a  theologian  Vinet  would  already  have  been  long  for- 
gotten, despite  some  sermons  and  treatises  which  had  a 
certain  vogue  in  his  native  country,  and,  being  in  part 
translated  into  English,  exercised  some  influence  on  English- 
epecdking  adherents  of  Calvinism.  His  performances  as  a 
literary  critic,  which  for  the  most  part  represent  his  aca- 
demic lectures,  are,  however,  of  greater  importance.  By 
procuring  for  Sainte-Beuve  an  invitation  to  lecture  at 
Lausanne  on  Port-Royal,  he  was  the  cause  of  one  of  the 
capital  works  of  recent  French  literary  history.  But  he 
had  less  indirect  titles  to  fame  in  the  same  department 
than  this.  Like  all  other  French  writers  of  repute  in 
Switzerland,  he  has  been  accused  by  French-born  censors 
of  that  mysterious  patavinity  which  is  supposed  to  attach 
to  Swiss  French,  and  which  has  been  illustrated  Lq  such 
a  remarkable  fashion  by  Rousseau,  Benjamin  Constant, 
Joseph  and  Xavier  de  Maistre,  Topfier,  and  others.  But 
the  persons  thus  branded  were  probably  content  to  write 
French  as  well  as  Livy  wrote  Latin.  Vinet's  Chrestomalkie 
Franr^atM  (1829),  his  Btudes  eur  la  Litterature  Fran^aise 
au  JT/JT*™  Siicle  and  his  Uistoire  de  la  Littiratiure  Fran- 
^aite  au  XVIIP^  SUcle,  together  with  his  jStudcs  tur 
Pascal,  £tudes  tur  la  MoralUta  des  JST/'™  et  XVIP^ 
Siectes,  Hutoirt  de  la  Predication  pendant  les  Eeformes,  and 
other  books  gave  evidence  ■'  a  wide  knowledge  of  litera^ 
ture,  a  sober  and  acute  literary  judgment,  and  a  very  con- 
siderable faculty  of  appreciation.  On  the  whole,  he  belongs 
to  the  academic  school  of  critics  rather  than  to  the  romantic- 
impressionist  school,  or  to  that  rarer  and  better  school  than 
either  which  adjusts  its  theories  to  the  work  which  is 
brought  before  it,  and  condemns  nothing  so  long  as  it  is 
good  work  according  to  the  writer's  own  standard.  He 
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had  considerable  affinities  with  this  last,  and  his  work, 
having  the  singular  advantage  of  being  in  some  so 
(orcigu  criticism,  without  undergoing  the  disadvantage 
which  attaches  in  French  eyes  to  all  criticism  of  FrQjBtb 
affairs  WTitlen  in  a  foreign  language,  has  had  a  great  in- 
fluence on  France.  Vinet  died  Gn  ISth  May  1847  ^t 
Clarens  (Vaud).  A  considerable  part  of  his  works  was  net 
printed  till  after  his  death. 

V1NNITS.\,  a  district-town  of  Russia,  ic  the  govern- 
ment of  Podolia,  is  situated  on  the  Bug,  137  miles  to  the 
north-east  of  Kamenets-Podolsk,  and  29  by  ftiil  from  the' 
Zhmerinka  junction  on  the  railway  from  Odftssa  to  Lem- 
berg.  It  was  founded  in  the  14th  century,  out  ncfthing 
now  remains  of  its  two  stone  forts.  Its  old  Jesuit  college' 
is  now  a  gymnasium.  Owing  to  the  great  fertility  of  the 
neighbourhood,  there  are  a  number  or  distillefies ;  and  the 
Vinnitsa  merchants,  mostly  Jews,  carry  on  OCade  in  cora 
and  spirits.     The  population  in  1884  was  18,^80. 

VIOL.     See  Violin. 

VIOLET.  The  violets  comprise  a  jenus  of  at  least  one 
hundred,  some  say  two  hundred  species,  found  principally 
in  temperate  regions  of  the  northern  hemisphere ;  a  few 
also  occur  in  mountainous  districts  of  South  America,  while 
the  genus  is  not  wholly  without  representatives  in  Australia. 
The  species  are  mostly  low-growing  herbs  with  alternate 
leaves  provided  with  large  leafy  stipules.  The  flowers  are 
solitary,  or  rarely  in  pairs,  at  the  end  of  slender  a.xillary 
flower  stalks.  The  flowers  themselves  are  very  irregular 
in  form,  with  five  sepals  prolonged  at  the  base,  and 
five  petals,  the  lowest  one  larger  than  the  others  and  pro- 
vided with  a  spur.  The  five  anthers  are  remarkable  for 
the  petal-like  processes  which  extend  beyond  the  anther 
cells  and  form  a  sort  of  cone  around  the  style.  The  ovary 
is  superior,  one-celled,  with  three  parietal  placentas  and 
numerous  ovules.  It  is  surmounted  by  a  single  style, 
which  terminates  in  a  dilated  or  hook-like  stigma.  The 
fruit  is  a  capsule  bursting  loculicidally,  i.e.,  through  the 
centre  of  each  of  the  three  valves.  The  irregular  con- 
struction of  the  flower  is  evidently  connected  with  fertili- 
zation by  insect  agency.  To  reach  the  honey  in  the  spur 
of  the  flower  (of  the  pansy),  says  Miiller,  the  insect  must 
thrust  its  proboscis  into  the  flower  close  under  the  globular 
head  of  the  stigma.  This  lies  in  the  anterior  part  of  a 
groove  fringed  with  hairs  on  the  inferior  petal.  The 
anthers  shed  their  pollen  into  this  groove,  either  of  them- 
selves or  when  the  pistil  is  shaken  by  the  insertion  of  the 
bee's  proboscis.  The  proboscis,  passing  down  this  groove 
to  the  spur,  becomes  dusted  with  pollen ;  as  it  is  drawn 
back,  it  presses  up  the  lip-like  valve  (of  the  stigma)  so 
that  no  pollen  can  enter  the  stigraatic  chamber ;  but  as 
it  enters  the  next  flower  it  leaves  somi;  pollen  on  the  upper 
surface  of  the  valve,  and  thus  cross-fe  -tilization  is  effected. 
It  is  curious,  however,  that  in  the  common  violet,  V. 
odorata  and  other  species  "  cleistogimie "  flowers  occur 
of  a  greenish  colour,  so  that  they  offer  no  attractions  to 
inseot  visiters  and  their  form  is  correspondingly  regular. 
In  such  flowers  self-fertilization  is  compulsory  and  very 
effectual,  as  seeds  in  profusion  are  produced. 

Several  species  of  Viola  are  native  to  Great  Britain.  V.  odorata 
is  highly  prized  for  its  fraf(rancc,  and  in  cultivation  numerous 
varieties  have  originated.  The  garden  ]>ansie3  or  hejirtseases  are 
derivatives  from  V.  tricolor,  a  cornfield  weed,  V.  altaim,  and  V. 
grandiflora.  They  are  reputed  to  have  been  first  raised  about  1810 
by  Lady  Mary  Bennet,  with  the  assist  mce  of  her  gardener,  Mr 
Richardson,  the  term  pansy  or  pcnsie  having  been  long  .attributed 
to  y.  tricolor.  The  variety  and  richness  of  colouring  in  these 
flowers  are  very  remarkable.  "  Bcddin,^  violas,"  which  ailTer  from 
panflies  in  some  slight  teclinical  details,  nave  been  raised  fey  crossing 
K.  lulca  mth  K  calcarata.  The  violas  are  credited  witt  powciful 
emetic  and  diuretic  properties,  on  which  account  they  nave  been 
admitted  into  some  of  the  pbarmacopceias  j  but  they  are  now 
very  little  used. 
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VIOLIN,  a  stringed  instnunent  employed  in  orchestral 
and  chamber  music.  The  body  is  a  ri-souant  box,  composed 
of  a  belly,  back,  and' six  ribs,  all  shaped  out  of  thin  wood 
to  various  curves,  the  belly  and  back  being  scooped  out  of 
solid  slabs,  and  the  ribs  planed  and  bent.  The  whole  is 
glued  together  upon  six  internal  blocks.  Pine  is  used  for 
the  belly,  maple  for  the  other  parts.  The  external  surface 
is  covered  with  a  fine  hard  varnish  of  a  brown,  red,  orange, 
»r  yellow  colour,  which  renders  the  box  more  resonant. 
To  this  box  is  glued  a  solid  neck  or  handle,  slightly  in- 
jlined  to  the  plant,  of  the  box,  and  along  the  whole  instru- 
ment four  gut  strings  are  stretched  by  means  of  as  many 
jjegs  and  a  tail-piece.  They  are  tuned  in  fifths,  thus — 
_        and  set  in  vibration  with  a  bow,  strung  with 


1 — •-• —  horsehair  well  rubbed  with  rosin,  which  is  held 
^       in  the  right  hand,  the  scale   being  completed 
by  stopping  the  strings  with  the  fingers  of  the  left  hand,  in 
which  the  instrument  is  held,  on  an  ebony  finger-board 
glued  to  the  handle,  and  projecting  over  the  body  of  the 
fiddle.     The  movable  bridge,  across  which  the  strings  are 
•trained,   forms  the   spring  or   mechanical   centre  of  the 
Tiolin,  and  answers  to  the  reed  in  wood  wind-instruments. 
It  has  two  feet,  of  which  th«  treble  or  right-hand  one  rests 
firmly  on  that  part  of  the  belly  which  b  supported  by  a 
sound-post  resting  on  the  back,  thus  forming  a  rigid  centre 
of  vibration,  while  the  bass  or  left-hand  foot,  resting  on  the 
freely-vibrating  part  of  the  belly,  communicates  to  it,  and 
through  it  to  the  air  in  the  box,  the  vibrations  which  the 
bow  excites  in  the  strings.     The  belly  is  strengthened,  and 
its  vibration  regulated   and  increased,  by  a  longitudinal 
bar  glued  inside  it  exactly  under  the  bass  foot  of  the 
bridge.      Two  incisions  in  the  belly,  called  sound-holes, 
from  their  letting  out  the  sound,  also  facilitate  and  modify 
the  vibration.     The  middle  pair  of  ribs  on  each  side  have 
an  'inward  curvature,  to  afford  the  bow  better  access  to 
the  strings.     The  superficial  area  of  the  belly  is  divided 
by  the  bridge  into  two  approximately  equal  parts,  for  an 
obvious  acoustical  reason  ; '  but  tho  upper  half  is  longer 
and  narrower  than  the  lower,  which  is  relatively  short  and, 
broad.     This  device  gives  greater  length  to  the  vibrating 
portion  of  the  strings,  and  hence  greater  compass  to  the 
instrument.     It  also  brings  the  bowing  pkce  on  the  strings 
nearer  to  the  player. 
ScKtDt       The  violin,  as  the  name  imports,  is  a  modified  form  of 
of  TloUn.  the   viol,   an   instrument   constructed   on   exactly  similar 
iirinciples,  though  different  in  every  detail.     It  dates  from 
the  middle  of  the  16th  century;  the  viol  was  perfected 
somewhat  earlier.     During  two  centuries  the  two  instru- 
ments were  in  use  contemporaneously  ;  .but  the  violin  class 
gradually  drove  the  viols  from  tho  field,  on  the  principle, 
which  governs  the  general  history  of  musical  instruments, 
of  the  "survival  of  the  loudest."     The  primitive  viol  is  a 
modified  form  of  the  lute  ;  and  the  lute  is  on  adaptation 
of  the  small  lyre  of  classical  antiquity,  the  name  of  which 
{fiihi-uln)  survives  in  both  groups  of  the  common  names 
for  bowed  instruments  (fidieula,  fidula,  fideille,  viclle,  fidel, 
vcdel,  fiedel,  fiddle ;  in  tlio  Romance  group,  vidula,  viuhi, 
Lnc       viola,  violino,  violone,  violoncello).     Tho  fidieula  or  lyre 
consisted  of   a  resonant  box,  having  a  yoke  (Jugum  or 
trntutillum)  instead  of  a  nock,  and  one  string  for  each 
note     Obviou.ily,  by  snbitituting  for  ihojvyum  a  handle 
on  neck,  and  thijs  enabling  tho  fingers  of  tho  left  hand  to 
•top  tho  siring^  at  will,   the  number  of  strings  and  the 
tension  on  tho  bnx  could  bo  diminishod,  tho  scale  of  notes 
increased,  and  the  task  of  tho  right  hand  facilitated.     Dy 
thi«   imprnvomcnt   iho  class  of   instruments  dcnominatod 
|\       '   -  ;       ■'.  .■■  •     ":'■  lute  class;  and  by  other  improvo- 
ir  I   bonis  it  developed  into  the  harp. 


MMtbb  >t  tU  cmuw  of  Ibt  usM  of  sir  to  th«  nwuat  box. 


The  origin  of  the  peculiar  mechanism  which,  when  added 
to  the  lute,  produced  the  viol,  viz.,  the  movable  bridge,  vloU. 
sound-post,  and  bow,  is  obvious.  The  bow '  is  a  develop- 
ment of  the  plectrum  employed  for  sounding  the  lyre.  The 
bridge  was  borrowed  from  the  Greek  xaiur,  or  monochord. 
Movable  bridges  (ra-ayuytis,  tuhductaria,  ponlicuii)  were 
employed  to  divide  the  monochord  so  as  to  produce  the 
intervals  of  the  various  scales.'  The  sole  use  of  "this  in- 
strument being  to  train  the  ear  of  singers,  it  may  Well  be 
supposed  that  musicians  would  endeavour  'to  render  the 
tone  continuous,  the  better  to  support  the  voice  ;  and  this 
could  be  readily  done  by  substituting  for  the  plectrum 
a  common  military  bow,  with  the  string  -well  rubbed  TheBo" 
with  rosin,' — a  substance  largely  used  by  the  Greeks  and 
Italians.  '  This  supposition  is  confirmed  by  the  fact  that 
the  marine  trumpet,  the  most  primitive  of  bowed  instru- 
ments, is  simply  a  bowed  monochord.  Although  we  can 
point  to  no  pictorial  representation  of  the  bow  as  applied 
to  musical  instruments  earlier  than  the  10th  or  llth  cen- 
tury, it  is  reasonable  to  conclude  that  the  bridge  and  bow 
were  adapted  to  the  monochord 'and  fidieula  during;  tbo 
later  empire.  A  .substitute  for  the  bow  was  afterwarcW 
found  in  the  rosined  wheel  and  handle,  doubtless  first 
applied  tq  the  monochord,  afterwards  perfected  in  the  large 
madiseval  organistrum,  and  still  employed  in  the  smaller 
vielle  or  hurdy-gurdy.  The|  bow,  however,  held  and  still 
hoMs  its  ground  as  the  most  convenient  means  of  pro- 
ducing continuous  tone  from  stringed  instruments.  The 
substitution  of  a  hank  of  horse-hair  for  the  single  bow- 
string dates  from  very  carlyHinies. 

Except  the  marine  trumpet  or  bowed  monochord,  we 
find  in  Europe  no  trace  of  any  large  bowed  instruments 
before  the  appearance  of  the  viol  in  the  15th  century. 
The  geige,  crowd,  rebec,  and  fidel,  as  the  small  bowed  in-  Gtipi, 
Ktruments  of  the  Middle  Ages  were  vafioualy  called,  were  '=™'"'- 
small  enough  to  be  rested  on  the  shoulder  during  perform-''"  j" 
ance,  and  were  usually  rather  smaller  than  the  modem  jj^l 
violip.  It  is  not  easy  to  assign  each  of  these  names  to 
any  particular  form  of  instrument.  They  all  had  in  com- 
mon a  rtsonant  box,  either  circular,  oval,  or  semi-pear- 
Ehai>ed,  a  handle  with  a  finger-board,  a  tail-piece,  a  bridge, 
and  from  two  to  four  strings  tuned  to  fcmrtlis  or  fifths. 
The-pegs  were  set  vertically  to  the  handle  above  the  "finger- 
board, as  in  the.  modern  guitar.  The  bow,  which  was 
short  and  clumsy,  had  a  considerable  curvature,  and  the 
string  a  high  tension.  None  of  these  instruments  can  have 
had  a  dcejier. compass  than  a  boy's  voice.  The  use  of  the 
fidel  in  tho  hands  of  the  troubadours,  to  accompany  the 
adult  male  voice,  explains  the  attempts  which  wo  trace  in 
tho  13th  century  to  lengthen  the  oval  form  of  tho  instru- 
ment. _  A  contrary  curvature,  as  in  the  guitar,  was  then 
given  to  the  sides  of  tho  resonant  box,  to  enable  tho  l>ow 
to  -reach  tho  strings  of  tho  enlarged  instrument.^  This 
may  be  denominated  tho  troul>adour's  fiddle. 

The  invention  next  to  l>e  dcscril)cd  formed  tho  turning-  Side- 
point  in  tho  history  of  bowed  instruments.     In  order  to  '"'«''• 
keep  in  place  the  ribs  of  the  troulwulpur's  fiddle,  with  ^^.^ 
their  trouMcwme  contrarj-  tlcxure-s  side-blocks  inside  tho  block*, 
instrument  were  probably  used.      Hy  cutting  these  blocks 
with  an  angle  towards  tho  outside,  dividing  each  side  rib 
into  three  smaller  ones,  and  giving  the  middle -one  on 
each  side  a  contrary, curve  so  as  to  meet  tho  upper  and 

'  MtDMlnlui,  AvclirrtM  Musitm  AntijuM,  Amatrnltni,  1852,  p.  69. 

•  Rocln,  in«nuf«ctared  u  now  tnm  turp«nUo«,  wu  mwnJljr  uxl 
id  Il«l)r  iD'l  Ore«<-«  In  lh«  i>rrp»r<lUon  of  wine  (P'  /  '  "  liv 
20,  'J!>\  »«  kn  InirMipnt  in  mcticinn,  and  u  •  (-^^'^  ^ 

Lanrui,  f'^nnjxm.,  137  «7.).      Violin  nuin  ii  oUIed  in  i  -••J'' 

and  in  0«rro»o  (ctop)nyn%vin^  from  the  town  of  Coloj.lt.^n  ,  and  C<tla-' 
plionlan  loaln  l>  dficribed  by  Pliny  a<  "pnt  emXnit  foWa,  ai  tcratni' 
alb*  Ht,  griTioT  odor*."     Good  rlolls  m<iii  aiuwen  aiaclly  !«  tliij 
'  doacHpUon.- 
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lower  ribs  at  an  angle  on  the  block,  tho  resonant  box  -was 
greatly  strengthened,  its  construction  became  easier,  and 
it  beMme  possible  to  make  instruments  of  indutinitcly 
larger  size.  Corner-blocks  thus  eonvertevi  tho  fidel  into 
lie  viol.  Single  corner-blocks  (contrary  Ikxures  being 
still  given  to  tho  upper  ribs)  were  sometimes  used,  and 
often  occur  later  on  ;  but  double  corner-blocks  cnmo  at 
once  into  general  use,  and  resulted  in  the  construction  of 
the  viol  in  several  sizes.  The  media'val  fiddle  appears 
originally  to  have  had  a  perfectly  flat  belly  like  the  lute. 
It  must  early  have  been  discovered  that  a  belly  scooped 
)ut  to  a  slight  curve  offered  greater  resistance  to  the  pres- 
sure of  the  strings  transmitted  by  the  bridge.  Bellies  thus 
Kooped  out  probably  came  into  general  use  with  the  in- 
dention of  corner-blocks.  The  buck  continued  to  be,  and 
in  the  viol  family  has  always  been,  a  ])ieco  of  flat  joinery. 
Theoretically,  no  doubt,  this  is  right ;  for  a  scooped-out 
oack  is  false  in  construction,  as  there  is  nothing  for  the 
arch  of  the  back  to  carry.  But,  as  a  back  thus  modelled 
and  forming  a  duplicate  of  the  belly,  as  in  the  violin, 
produces  a  much  more  powerful  tone,  this  consideration 
has  come  to  be  disregarded. 

The  viol  is  an  'ustrument,  or  rather  family  of  instru- 
ments, of  merit  and  interest,  though  now  superseded  by 
the  violin,  with  the  exception  of  the  double  bass,  which 
still  survives  as  a  practical  instrument.  The  following 
Hre  the  points  in  which  the  viol  differs  from  the  violin : — 

The  Viol  has — 
1.  A  fl*t  back  of  joiner's  work. 


2.  Shoulden   with    a    contrary 

flexure  in  the  pattern,  and 
an  oblique  slope  in  the  back. 

3.  A  high  bridge  mounted  on  legs. 

4.  C-shaped,  sometimes  "flaming 

sword,"  sound-holes. 

5.  A  thin  broad  handle. 

6.  Six  or  seven  strings,  tuned  by 

fourths  and  a  third. 

7.  Square  or  obtiise  comere. 

8.  Deep  ribs. 

9.  A  soft  penetrating  tone. 


The  Violin  has — 

1.  A  scoopcd-out  back,  modelled 
like  the  belly. 

2.  Square  shoulders,  and  a  top 

like  the  bottom. 


3.  A  low  bridge  with  feet  only, 

4.  /-shaped  sound-holes. 

5.  A  thick  narrow  handle. 

6.  Four  strings  tuned  by  fifths. 


Acute  comers. 

8.  Shallow  ribs. 

9.  A  ringi.^g  biilliant  tone. 

In  the  matter  of  4  and  7  a  few  viols,  made  after  the 
riolin  had  been  perfected,  and  chiefly  Italian,  follow  the 
violin.  The  modem  double  bass  also  follows  the  violin  in 
these  points  and  in  5.  The  viol  was  made  in  three  main 
kinds, — discant,  tenor,  and  bass, — answering  to  the  cantus, 
medius,  and  bassus  of  vocal  music.  Each  of  these  three 
kinds  admitted  of  some  variation  in  dimensions,  especially 
the  boss,  of  which  three  distinct  sizes  ultimately  came  to 
be  made — (1)  the  largest,  called  the  concert  bass  viol; 
(2)  the  division  or  solo  boss  viol,  usually  known  by  its 
Italian  name  of  viola  da  gamba ;  and  (3)  the  lyra  or  tabla- 
ture  bass  viol.  The  normal  tuning  of  the  viols,  as  laid 
down  in  the  earliest  books,  was  adapted  from  the  lute  to 
the  bass  viol,  and  repeated  in  higher  intervals  in  the  rest. 

Dta«ntVloL     Tenor  viol.  '^'°S.««  «"?^  Th?   fundamental   idea, 
(But  VM.)    j3  in  t]jg  l^te_  ^as  that 

—  the    outermost    strings 

~^         «r      =•         ^      "g"~^  should  be  two  octaves 

''^      apart — hence    the     in- 

fe      "J    :    U/      S    z  tervals  of'  fourths  with 

—  .  a  a  third  in  the  middle. 

OtKUt    The  highest,  or  discant  viol,  is  obviously  not  a  treble  but 

^o'         an  alto  instniment,  the  three  vioLs  answering  to  the  three 

male  voices.     As  a  treble  instrument,  not  only  for  Street 

and  dance  musib,  but  in  orchestras,  the  rebec  or  geige-  did 

duty  until  the  invention  of  the  violin,  and  long  afterwards. 

The  discant  viol  first  became  a  real  treble  instrument  in 

the  hands  of  the  French  makers,  who  converted  it  into 

Jonble     the  quinton.     The  double  bass,  the  largest  of  the  viola,  is 

bail  Tiol.  not  a  legitimate  member  of  the  family,  having  no  corre- 
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sponding  voice,  and  being  from  the  purely  music&l  point" 
of  view  superfluous.  It  appeared,  however,  concurrently  • 
with  the  bass,  as  soon  as  the  invention  of  corner-blocks 
made  it  possible  to  construct  bowed  instruments.of  a  size 
only  limited  by  the  possibility  of  playing  them.  .  As  the 
discant  viol  is  determinetl  in  size  by  the  proportions  of  the 
bent  arm,  tho  tenor  viol  by  the  height  above  the  knee  of 
a  sitting  player,  the  bass  by  a  relative  height  when  tht 
instrument  is  held  between  tho  knees,  instead  of  supported 
on  them,  so  the  double  bass  is  determined  iu  size  by  the 
height  of  tho  standing  figure,  tho  Ixittom  of  the  resonant 
box  resting  on  the  ground.  In  this  respect  it  corresponds 
with  the  marine  trumpet,  which  afforded  an  obvious  hint 
for  its  construction.  Originally  it  was  made  for  six 
strings,  the  tuning  being  as  follows  : — 
DouWo  Bass  In  imitation  probably  of  the  largest  register 
^"''-  of  pipes  on  the  improved  organs  which  were 
g=g=  then  being  built,  the  double  bass  viol  was  used 
5:  as  a  sub-bass.  For  this  purpose  the  three 
^'  highest  strings  were  probably  soon  found  to  be 
useless,  and  they  must  have  been  very  liable  to  break ;  and, 
as  the  pressure  of  useless  strings  impairs  the  resonance  of 
the  instrument,  they  seem  to  have  been  gradually  dropped. 
Tho  three  lowest  strings  are  the  same  as  those  used  for 
the  modem  double  bass. 

The  earliest  use  of  the'  viols  was  to  double  the  parts  of  Develop 
vocal  concerted  music  ;  they  „were  next  employed  in  "'"' °[ 
special  compositions  for  the  viol  trio  written  in  the  same  '  ^ 
compass.  Many  such  works  in  the  form  of  "  fantasies  " 
or  "  fancies,"  and  preludes  with  suites  in  dance  form,  by 
the  masters  of  the  end  of  the  16th  and  17th  centuries, 
exist  in  manuscript ;  a  set  by  Orlando  Gibbons,  which  are 
good  specimens,  has  been  published  by  the  English  Musical 
Antiquarian  Society.  Later,  the  viols,  especially  the  bass, 
were  employed  as  solo  instruments,  the  methods  of  com- 
position and  execution  being  based  on  those  of  the  lute. 
Most  lute  music  is  in  fact  equally  adapted  for  the  bass 
viol,  and  n'cc  versa..  In  the  17th  century,  when  the  violin 
was  coming  into  general  use,  constructive  innovations  be- 
gan which  resulted  in  the  abandonment  of  the  trio  of  pure 
six-stringed  viols.  Instruments  which  show  these  innova- 
tions are  the  quinton,  the  lyre,  and  the  viola  d'amore. 
The  first-mentioned  is  of  a  type  intermediate  between  the 
viol  and  the  violin.  In  the  case  of  the  discant  and  tenor 
viol  the  lowest  string,  which  was  probably  found  to  be  of 
little  use,  was  abandoned,  and  the  pressure  on  the  bass 
side  of  the  belly  thus  considerably  lightened.  The  five 
strings  were  then  spread  out,  as  it  were,  to  the  compass 
of  the  six,  so  as  to  retain  the  fundamental  principle  of  the 
outer  strings  being  two  octaves  apart.  This  was  effected 
by  tuning  the  lower  half  of  the  instrument  in  fifths  like 
the  violin  and  the  upper  half  in  fourths.  This  innovation 
altered  the  tuning  of  the  treble  and  tenor  rtols,  thus — 
One  half  of  the  instrument  was 
therefore  a  viol,  the  other  half  ^^'"^  ^'^'•'^''■ 
a  violin,  the  middle  string  form- 
ing the  division.  The  tenor 
viol  thus  improved  was  called 
in  France  the  quinte,  and  tho 
treble  corresponding  to  it  the 

quinton.  From  the  numerous  specimens  which  survive  it 
must  have  been  a  popular  instrument,  as  it  is  undoubtedly 
a  substantially  excellent  one.  The  relief  in  the  bass,  and 
the  additional  pres-sure  caused  by  the  higher  tuning  in  the 
treble,  gave  it  greater  brilliancy,  without  destroying  the 
pure,  ready,  and  sympathetic  tone  which  characterizes  the 
viol.  While  the  tendency  in  the  case  of  the  discant  and 
tenor  was  to  lighten  and  brighten  them,  the  reverse  process 
took  place  in  that  of  the  bass.  The  richer  and  more  sonor- 
ous tones  of  the  viola  da  gamba  were  extended  dowh.wards 
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by  the  addition  of  a  string  tnned  to  double  bass  A,  thus — 
fevtnstringed  Marais,  a  French  virtuoso,  is  usually  credited 
Ji^i^  with  this  improvement ;  and  this  extended  com- 
pass is  recognized  in  the  classical  viola  da  gamba 
writings  of  Sebastian  Bach  and  De  CaLx 
^^  d'Hervelois.  The  result,  however,  was  not  uni- 
versally satisfactory,  for  Abel  used  the  six-stringed  instru- 
memt ;  and  tie  seven  strings  never  came  into  general  use 
jn  England,  where  the  viola  da  gamba  was  more  generally 
employed  and  survived  longer  than  elsewhere. 

The  want  of  positive  power,  which  is  the  weakness  of 
tbe  riol  and  ultimately  drove  it  from  the  field,  must  have 
been  early  noticed  on  a  comparison  of  its  delicate  tot»es 
with  the  harsher  notes  of  the  rebec.  Hardly  had  the  viol 
appeared,  when  makers  cast  about  for  means  of  augmenting 
its  tone.  One  way  of  doing  this  was  by  additional  strings 
in  unisons,  fifths,  and  octaves,  a  device  which  had  been 
already  employed  in  the  small  fiddles  of  the  Middle  Ages, 
and  is  identical  in  principle  with  the  augmentation  of 
diapason  tone  on  the  organ  by  means  of  other  registers. 
The  double  or  treble  strung  viol,  in  various  sizes,  was 
known  as  the  lyre  (Italian,  accordo) ;  but  this  multiplica- 
tion of  strings  proceeds  on  a  false  principle,  for  each  ad- 
ditional string  diminishes  the  resonance  of  the  box,  and 
at  the  same  time  hardens  the  tone  and  increases  the  task 
S^mpa-  of  the  player.  More  ingenious  and  successful  was  the  in- 
'''^^  ^  vention  of  sympathetic  metal  strings,  usually  steel,  laid 
"^^"^  under  the  finger-board,  as  close  as  possible  to  the  belly,  and 
speaking  by  consonance  with  the  notes  produced  on  the 
bowed  strings.  From  this  resonance  by  sympathy  the  viol 
thus  strung  acquired  the  general  name  of  viola  tCamore. 
The  original  viola  da  gamba  when  so  strung  came  to  be 
called  the  viola  hattarda ;  the  seven-stringed  bass,  with 
an  elaborately  perfected  sympathetic  apparatus,  was  well 
known  in  the  18th  century  by  the  name  of  the  bordone  or 
baritone,  and  was  a  favourite  instrument  with  musical  epi- 
cures. Instruments  made  on  this  principle  are  found  in 
all  sizes;  even  kits  are  met  with  having  sympathetic  strings 
(sordino  cCamore).  Violins  with  sj-mpathetic  strings 
(usually  five)  are  more  rare ;  the  viola  d'amore  chiefiy 
used  was  of  tenor  size  and  compass.  Originally  tuned  as 
to  its  bowed  strings  like  the  pure  tenor  viol,  an  additional 
string  was  given  it,  and  the  so-called  "  harp-way  "  tuning 
adopted,  thus —  viou  dAmore,  vioUdAmore,  The  Sympathetic 
ll»t  toBliig.      ihirp  tunln*.    jached    to 


strings  were  at- 
pegs  driven  in- 
block,  passed 
lower  part  of  the 
a  low  bridge  of 
near  as  possible 


w=i=.- 


ivory 
to  the  bottom 
through  the 
bridge,  or  over 
their .  own,  as 
to  the  surface  of 


Th. 

violx. 


the  belly,  under  the  fingerlv-ard,  and  were  strained  to  pitch 
cither  by  means  of  additional  pegs,  or,  better,  by  wrcst-pins 
driven  into  the  sides  of  the  peg  box  and  tuned  by  a  key. 
Originally  six,  seven,  or  eight  sympathetic  strings  were  used, 
which  were  tuned  to  the  diatonic  scale  of  the  piece  in  per- 
formance. Later,  a  chromatic  set  of  twelve  strings  was 
employed  ;  and  instruments  are  met  with  having  a  double 
»et  (24)  of  chromatic  strings,  two  for  each  semitone  in  the 
•cale.  With  thirty-one  strings  to  bo  kept  in  perfect  tune, 
the  task  of  the  player  must  have  been  arduous  indeed ; 
and  it  is  not  strange  that  instruments  so  elaborate  and 
troablesomo  were  abandoned.  In  a  moist  climate  like  that 
o(  Great  Rritain  it  is  practically  impossible  to  keep  a  viola 
d'amore  in  playing  order,  the  steel  strings  being  in  most 
of  their  length  covered  by  the  fingerboard  and  out  of 
reach,  while  the  slightest  runt  impairs  the  resonance,  and 
much  rust  renders  the  instniment  completely  useless. 

The  improvements  which  were  to  develop  an  ultimate 
bowed  instrument  for  permanent  musical  use  proceeded  in 
the  opposite  direction  to  the  lyre  and  viola  d'amore  :  they 


consisted  in  increasing  yet  more  the  resonance  of  the  box, 
by  making  it  lighter  and  more  symmetrical  and  by  string- 
ing it  more  lightly,  instead  of  more  heavily.  This  was 
really  falling  back  on  primitive  principles,  for  the  hinta 
were  certainly  derived  from  old  extant  specimens  of  the 
crowd  and  the  geige.  Existing  pictures  prove  that  the  oval 
and  the  circular  geige  were  made  with  nearly  flat  backs 
and  bellies  of  correlative  pattern ;  and  it  was  natural  to 
seek  to  reproduce  their  more  powerful  tone  in  the  viol  by 
giving  it  shallower  ribs  and  a  back  modelled  like  the  belly, 
and  by  assimilating  the  top  of  the  instrument,  where  the 
handle  is  added,  to  the  bottom.  This  change  at  one© 
transformed  the  box  of  the  viol  into  that  of  the  violin, 
and  the  transformation  was  completed  by  rejecting  the 
lute  timing  with  its  maily  strings  and  tuning  the  instru- 
ment by  fifths,  as  the  geige  and  rebec  had  always  been 
tuned.  The  tenor  viol  was  apparently  the  first  instrument 
in  which  the  change  was  made,  about  the  middle  of  the 
16th  century,  and  it  was  so  successful  that  it  was  quickly 
applied  to  the  treble  and  bass  instruments. 

The  question  so  often  mooted.  Who  invented  the  violin  t 
may  therefore  be  dismissed.  The  instrument  was  produced 
by  applying  to  the  viol  certain  principles  borrowed  from 
its  smaller  predecessors.  It  would  be  equally  correct  to  say 
that  it  was  produced  by  applying  to  the  geige  other  princi- 
ples borrowed  from  the  viol.  Tradition  indicates  one  of 
the  Tieffenbriickers,  a  German  family  whose  members  for 
more  than  a  century  were  famous  lute-makers  in  Venetia 
and  Lombardy,  as  the  inventor.  The  earliest  instrument 
of  the  violin  type  known  to  the  present  writer  is  a  tenor 
made  by  Fr.  Linaroli  of  Bergapio,  at  Venice,  in  1563  ;  and 
the  earliest  makers  whose  authentic  works  have  descended 
to  us  in  considerable  numbers  are  Gaspai  da  Sai6  and 
Maggini,  both  of  Brescia. 

An  important  distinction  should  be  mentioned  which  High 
divides  violins  into  two  classes,  known  respectively  as  the  "■*  "^ 
"  high  "  and  the  "  flat "  model.  On  this  subject  much  has  "^^"^ 
been  said  and  written ;  but  it  has  not  been  discussed  scien- 
tifically, nor  has  the  prevalence  of  one  model  over  the  other 
at  diflferent  timds  and  in  different  places  been  accounted 
for.  It  is  understood  that,  while  the  flat  model,  which 
has  now  practically  driven  the  high  model  from  the  field, 
yields  a  tone  that  is  more  powerful  and  travels  further,  tho 
high  model  yields  a  tone  which  comes  out  more  readily, 
and  is  softer  and  more  flute-like,  although  less  capable  of 
light  and  shade.  The  high  model  is  less  convenient  for  the 
player,  bccatise  when  the  instrument  is  rested  on  the  clavicle 
tho  strings  are  at  a  greater  altitude  in  relation  to  tho  right 
arm,  which  accordingly  requires  to  be  raised.  Hence  the 
high  model  has  become  less  popular  as  the  art  of  violin- 
playing  has  developed,  and  is  undoubtedly  less  suitable 
to  the  elaborate  system  now  in  usq  These  remarks 
apply  to  instruments  of  pronounced  high  model ;  for  tho 
distinction  is  in  fact  a  matter  of  degree,  and  is  purely 
mechanical  in  origin.  The  flattc.it  models  rise  about  twelve 
millimetres  above  tho  ribs,  while  the  highest  do  not  exceed 
twenty,  and  many  of  the  best  violins  have  an  elevation 
between  these  limits.  Tho  object  of  the  rise  being  to  give 
just  such  a  degree  of  resistance  to  tho  pressure  of  the  bridge 
as  will  set  the  enclosed  air  in  due  vibration,  and  this  de- 
gree being  approximately  tho  same  in  all  violins,  tho 
amount  of  elevation  must  obviously  l>o  rclolivo  to  the 
strength  and  clontirity  of  the  fibres  of  tho  belly.  Tho  more 
regular  the  «hai>o  of  tho  box, — that  is,  tho  flatter  the  nnxlc!, 
— tho  more  perfect  and  tho  more  completely  blended  will 
bo  tho  undulolions  of  the  mass  of  air  within,  and  tho  more 
uniformly  sonorous  and  musical  the  tone ;  but  owing  to 
tho  pressure  of  tho  strings  only  strong  and  clastic  wood 
can  bo  ui<p<l  for  this  model.  Wood  of  stiff  and  brittle 
fibre  must  bo  worked  to  a  higher  arch,  or  if  used  for  ♦''• 
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BaI  model  must  he  left  too  thick  for  perfect  vibration. 
Hence  we  might  eocpcct  to  timl  the  dat  and  tho  high  model 
employed  reepectively  whore  different  quftlities  of  wood  are 
a^TiilAblo,  with  1i  corre5i>onding  result  in  tho  tone.  Fine 
elastic 'pine  U  chiefly  found  on  tho  southern  slopes  of  the 
Alps ;  and  thereabvutd  the  best  viols  and  violins  have 
always  been  made.-  Tho  famous  violin-makers  carried  on 
their  trade  at  Brescia,  Cremona,  Mantua,  Milan,  and  Venice, 
while  the  Piedmontese  Alps  and  the  Apennines  furnished 
noaterial  for  some  makers  in  Piedmont  and  at  Bologna. 
High-modelled  violins,  and  flatter  instruments  of  thicker 
wood  and  inferior  sonority,  were  chiefly  made  in  Tyrol, 
Germany,  France,  and  England,  where  the  available  mate- 
rial was  less  tenacious  and  elastic. 
tmAj  Th«  Mrly  luliui  Bchool  is  chiefly  renrvsented  by  the  Brescian 

Iwlra  makffs,  Gasp&r  da  S&16,  Giovanni  Paolo  Macgini,  Giovita  Rodiaiii, 
sukiTS.  and  the  two  Zanettos  (15S04630).  It  is,  however,  misleading  to 
denominate  it  the  Brescian  school,  for  its  characteristics  are  shared 
by  the  earliest  makers  of  Cremona  and  Venice.  To  eyes  familiar 
with  the  geometrical  curves  of  the  liter  Cremona  school  most  of  tho 
Tiolins  of  these  makers,  like  tho  early  violins  of  England  and  Ger- 
many, have  a  mde  and  uncouth  appearance.  Tho  height  of  the 
model  varies ;  the  pattern  is  attenuated  ;  tho  /-holes  sharo  the 
geneni  rudeness  of  design,  and  are  set  high  in  the  pattern.  Andreas 
Amati  of  Cremona,  the  eldest  maker  of  that  name,  efi'ected  some 
improvements  on  this  primitive  model  ;  but  the  violin  owes  most 
to  nis  sons,  Antonio  and  Geronimo,  who  were  partners.  Nicholas, 
son  of  Geronimo,  and  Antonio  Stradivari,  the  pupil  of  Nicholas, 
each  did  something  to  perfect  the  mod^l ;  but  the  substantial  im- 
provements which  converted  the  Brescian  violin  into  the  modem 
instruifient  were  the  work  of  Antonio  and  Geronimo.  These  im- 
}>rovementa,  which  were,  in  fact,  of  an  artistic  ratier  than  a  scien- 
tific nature,  consisted  in  modelling  the  instrument  in  all  its  outlines 
and  mrfaces  to  regular  curves.  Painting  and  inlaying  had  long  been 
employed  in  the  decoration  of  stringed  instruments ;  but  the 
brothers  Amati  were  the  first  who  applied  to  the  violin  the  funda- 
mental law  of  decorative  art,  that  the  decorative  and  constructive 
elements  should  be  blended  in  their  inception  :  in  other  words,  the 
construction  should  be  itself  decorative  and  the  decoration  itself 
constructive.  The  nature  of  the  instrument  suggested  the  applica- 
tion of  this  law,  for  all  extraneous  additions  to  the  varnished  wood 
of  which  it  co^pists  tend  to  damp  the  tone.  Nicholas  Amati  (1696- 
1634)  made  some  slight  improvements  in  the.  Cremona  model,  and 
Antonio  Stradivari  (1649-1737)  finally  settled  the  typical  Cremona 
pattern,  which  has  been  generally  followed  ;  for  the  majority  of 
violins  since  made,  whether  by  good  or  bad  makers,  are  copies  of 
Stradivari.  Besides  the  la^-named,  the  following  makers  worked 
generally  on  the  Amati  model,  —  Cappa,  Gobetti,-the  Grancino 
family,  Andreas  Guamieri,  and  his  son  Giuseppe,  the  Ruggieri 
family,  and  Serafin  of  Venice.  Balestrieri,  the  Bergonzi  family, 
Alcssan|J>ro  Gagliano,  the  earlier  members  of  the  Guadagnini  family, 
UontagliinS?  and  Tanormo  were  pupils  or  followers  of  Stradivari. 
lAudom,  St<^rioni,  and  Carlo  Giuseppe  Testore,  a  pupil  of  Giovanni 
Grvicino,  leaned  to  the  model  of  Giuseppe  Guamieri  del  Gesu. 
Some  resemblances,  especially  in  the  matter  of  the  varnish,  are 
traceable  between  the  works  of  makers  who  lived  contemporaneously 
in  the  same  town,  e.g.,  in  Naples,  Milan,  and  Venice. 
(Tenua.  The  Amati  method  was  adapted  to  the  higher  model  by  Jacob 
Kn^^ish,  Stainer  of  Absam,  near  Hall  in  Tyrol,  whose  well-known  pattern 
«Dd  waj  chiefly  followed  by  the  makers  of  England,  Tyrol,  and  Germany, 

Frwnch  down  to  the  middle  of  the  18th  century.  It  thenceforward  fell  into 
mtken.  disuse,  owing  to  the  superior  musical  qualities  of  the  Cremona  violin 
and  to  improved  means  of  communication,  which  enabled  the  violin- 
makers  or  other  countries  %o  procure  wood  sufficiently  soft  and 
tenacious  to  be  worked  to  the  flat  model.  The  school  of  Stainer  is 
represented  amongst  many  othera  by  Albani,  llom.steiner,  the 
"SSotz  family  (who  made  large  numbers  of  instruments  excellent  in 
their  kind),  Schom  of  Salzburg,  and  Withalm  of  Nuremberg.  The 
English  makers  may  be  divided  into  three  successive  groups  : — 1. 
An  antique  English  school,  having  a  character  of  its  own  (Rayman, 
Urquhart,  Pamphilon,  Barak  Norman,  Duke  of  Oxford,  &c.);  2. 
imitators  of  Stainer,  at  the  head  of  whom  stands  Peter  Wamsley 
fSmitb,  Barrett,  Cross,  Hill,  Aireton,  Norris,  kc. ) ;  3.  a  later  school 
who  leaned  to  the  Cremona  model  (Banks,  Duke  of  Holborri,  Belts, 
the  Forsteni,  Gilkes,.  Carter,  Fendt,  Parker,  Harris,  Matthew 
Bardie  of  Edinburgh,  kc.).  The  early  French  makers  have  little 
merit  or  interest  (Bocquay,  Ga,vinies,'Pierray,  Gueraan,  &c.) ;  but 
the  later  copyists  of  the  Cremona  models  (Lupot,  Aldric,  Chanot  the 
elder,  Nicholas,  Pique,  Silvestre,  Vuillanme,  kc.)  produced  admir- 
able instruments,  some  of  which  rank  next  in  merit  to  the  fijst-rote 
makers  of  Cremona. 

The  tenor  violin,  in  compass  a  fifth  lower  than  the  treble 
violin,  appears  to  hav©  preceded  the  latter  ;   and  from 


245 

Ttnor  VlolU.      VlolonoeUo.         ?I!!l?i*    existing   Specimens  we  Tenor 

:  know  that  the  bass  vio-  ^'ol'» 


lin,    now    termed    the  "I", 

~  -cr      violoncello,  with  a  tun-  caUa. 

(g;      I'   =     ing  an  octavo  below  the  tenor,  appeared  very 

shortly  afterwards.   A  double  bass  violin,  tuned 

a  fourth  below  tho  violoncello  and  usually  known  as  the 
i<T.!so  da  camera,  completed  the  sot  of  instruments  in  violin 
shape  ;  but  from  the  difficulty  attending  its  manipulation 
it  never  came  into  general  use.  The  celebrated  double 
bass  player,  Dragonetti,  occasionally  used  the  basso  da. 
camera,  and  an  English  player  named  Hancock,  who  dis- 
pensed with  tho  highest  or  E  string,  is  still  remembered 
for  his  performances  on  this  unusual  instrument. 

The  tenor  and  violoncello  are  made  on  the  same  general 
model  and  principles  as  tho  violin,  but  with  certain  modi- 
fication^. Both  are  relatively  to  their  pitch  made  smaller 
than  the  violin,  because,  if  they  were  so  constructed  as  to 
have  the  same  relation  to  tho  [litch  and  tension  of  the 
strings  as  the  violin,  they  would  not  only  have  an  over- 
powering tone  but  would  be  unmanageable  from  their 
size.  This  relatively  diminished  size,  both  in  the  dimen- 
sions of  tho  instrument  and^  in  tho  thickness  of  the  wood 
and  strings,  gives  to  the  tenor  and  violoocello  a  graver 
and  more  sympathetic  tone.  To  some  extent  this  reduced 
size  is  compensated  by  giving  them  n  greater  proportion^ 
height  in  the  ribs  and  bridge  ;  the  increase  is  hardly  per- 
ceptible in  the  tenor,  but  is  very  noticeable  in  the  violon- 
cello. Correlative  to  this  general  diminution  in  the  size 
of  the  instrument  and  the  tension  of  tho  strings  as  the 
bass  register  is  entered,  there  is  a  progressive  diminu- 
tion in  the  size  and  tension  of  tho  strings  of  each 
instrument;  the  treble  string  having  in  all  cases  the 
greatest  tension  and  being  thickest  in  proportidn,  though 
actually  the  thinnest.  This  is  partly  due  to  the  fact  that 
the  ear  demands  greater  brilliancy  and  force  in  the  higher 
register  ;  but  it  has  also  a  mechanica4  reasoa  The  treble 
fopt  of  the  bridge  is  fixed,  while  the  bass  foot  vibrates 
freely  ;  additional  stability  is  given  to  the  rigid  side  and 
additional  freedom  to  the  bass  side  by  lightening  tho 
tension  in  each  string  progressively  towards  the  bass. 
This  can  be  verified  by  the  simple  experiment  of  stringing 
up  a  violin  with  the  strings  reversed,  but  without  altering 
the  sound-post  and  bass-bar.  Still  further  to  lighten  the 
tension  on  the  bass  side,  the  lowest  string  of.  the  violin 
and  the  two  lowest  of  the  tenor  and  violoncello  are  spe- 
cially made  of  thin  gut  and  covered  with  fine  metal  wire. 
Such  strings  yield  a  grave  tone  with  comparatively  little 
tension. 

It  is  obvious  that,  if  the  lowest  string,  or  the  two  lowest  strings,  Rcord^- 
are  elevated  in  pitch,  the  tension  will  be  gieater,  and  the  violin  tura. 
will  prpduce  a  more  powerful  tone  ;  if  the  bass  sti-ing  is  lowered, 
the  contrary  will  take  place.  By  adapting  the  music  to  this  altered 
tuning  [scordatura)  some  novel  effects  are  produced.  The  follow- 
ing are  the  principal  scordature  which  have  been  occasionally 
employed  by  various  players. 

i=     :#=J=     .S=^-=     -S~Jr-     ^Sl^ 


Lolll.  Dc  Birfot, 

Prume, 
Mazaa,  &c. 
The  violoncello  is  less 


De  Bcrlot  Fagauinl.  Bafllot 

amenable  to  the  scordatura  than  tho' 
violtn  ;  the  only  classiral  instance  is  the  tuning  employed  by  Bacb 
jy  j|  —7:;  in  his  fifth  sonata,  which  consists  in  lowering  the  first 
S" —  j-^^  string  by  a  tone. 

:jf  It  is  commonly  said  that  an  old  violin  ia  bette-  than 

Bcdi.        a  new  one.     Other  things  being  equal,  and  suppoaiug 
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"Cowl "  the  older  to  be  Ita  fair  rreaeiration,  this  U  true  ;  it  is  also  true  that 
iolins.  of 'old  violins  the  best,  as  a  rule,  have  sunived.  Good  violins, 
lidwever,  have  been  continuously  made,  and  are  still  being  made, 
tliough  aiiice  the  middle  of  the  18th  century  the  chcajmess  of  the 
'.'traae"  fiddle,  made  by  the  hundred  by  dirided  labour,  has  much 
circumscribed  the  business  of  the  higher-class  workman.  The  best 
workmen  of  different  countries  differ  little  in  merit ;  but  it  is 
seldom  that  any  maker  out  of  Italy  is  successful  iu  varnishing  his 
work  so  as  to  impart  to  it  the  superior  resonance  ■nhich  characterises 
the  best  Italian  violina  The  vamish,  originally  merely  oma- 
tal  and  preservative,  has  become  an  essential  |>art  of  the  work, 

>  its  intimate  connexion  with  the  tone.     The  secret  of  making 

'varnish  is  not  lost,  as  is  sometimes  stated  ;  the  difficulty  consists 
in  applying  and  drying  it  with  reference  to  the  climate  where  the 
operation  takes  place.  In  moist  climates,  oil  vamish,  which  is  the 
Lest,  dries  too  slowly  ;  hence  the  nse.of  spirit  vamish,  which  is 
Snore  manageable,  but  has  uot  the  effect  of  permeating  the  superficial 
tissues  of  tne  wood  so  as  to  increase  and  perpetuate  its  elasticity. 
ilany  well-made  modem  violins,  notably  tnose  of  some  French 
makers,  have  proved  failures,  because  they  have,  under  a  naistaken 
belief,  been  made  out  of  old  and  dry  wooi  After  a  few  years  pine 
begins  to  loso  its  elasticity  ;  the  old  makers  used  wood  that  was 
only  just  sufficiently  seasoned,  and  they  preserved  its  elasticity  by 
ap^}'ing  their  vamish  at  once. 

It  is  also  commonly  said  that  a  flat  violin  is  preferable  to  a  high- 
modelled  one.  This  must  be  accepted  with  some  modification. 
Instnimcots  which  are  excessively  flat  should  be  avoided,  for 
reasons  above  stated.  A  moderate  height,  rather  less  than  the 
medium,  is  most  favourable  to  ribration  ;  what  is  really  essential  is 
that  tlie  soimd-holcs  should  be  in  horizontal  planes,  not  in  planes 
inclined  at  a  considerable  angle  to  the  transverse  section  of  the 
instrument.  Such  sound-hoks,  as  may  be  proved  at  once  by  the 
car,  have  the  property  of  immediately  letting  out  the  ribrations  of 
the  small  mass  of  air  which  lies  directly  under  the  bridge,  and 
thus  rob  the  great  mass  of  air  in  the  body  of  the  fiddle  of  the 
impul^  necessary  to  set  it  properly  in  \-ibration  ;  hence  the  tone, 
thoogh  quickly  yielded  and  not  feeble  to  the  ear  of  the  player,  is 
founa  at  a  short  distance  to  be  deficient  in  force  and  flexibility. 
'I"he  violins  most  in  request  arc  the  larger  specimens  of  the  Aniati 
family,  of  Stradivari  and  his  best  pupils,  and  of  the  two  cousins 
Ciusenpe  Guamieri,— the  instruments  of  Giuseppe  called  "  del  Gesii," 
from  nil  use  of  the  sacred  monogram  on  his  tickets,  being  by  some 
j>layers  preferred  to  those  of  Stradivaii.  For  old  instnimente  of 
the  best  clan  purchasers  must  be  prepared  to  pay  from  £200  to 
£600,  according  to  their  quality  and  state  of  prcser\ation.  Second- 
class  old  Italian  instraments,  and  first-rate  specimens  of  the  best 
chool  of  French  cop%-ists,  can  usually  be  bought  for  smaller  sums 
down  to  £20.  The  chief  scats  of  the  wholesale  violin  manufacture 
are  MirecoTTrt  in  France  and  Markneukirchcn  in  Saxony. 

Viilis  Tlie  violin  bow,  which  is  made  of  Brazil  wood,  was  reduced  to 

\kv.  its  present  admirable  shape  about  1780  by  Francois  Tourte  of  Paris 
(1747-1835),  whose  bows  are  still  esteemed  above  all  others.  A  fair 
Tourte  bow  is  generally  worth  £10  ;  but  a  fine  one  has  been  sold 
for  £30:  and  one  of  his  best  violoncello  bows,  which  are  rarities, 
was  recently  sold  in  Paris  for  £H.  Bows,  however,  which  leave 
iitlle  to  be  desired  are  made  in  great  numbere  by  Engli.sh,  French, 
•nd  German  makers.  A  good  bow  is  of  more  im|»rtance  to  a 
player  than  a  good  violin  ;  something  may  bo  done  with  an  indiffer- 
ent instrument,  but  no  one  can  play  with  a  bad  bow. 

«»w  _,.  The  best  strings  have  always  been  made  in  Italy  ;  the  climate 
of  northern  Europe  is  unsuitable  for  the  m.iiiufactiire.  Good  strings 
•re  essential  to  the  playar,  and  they  should  be  frequently  changed, 
as  they  only  retain  their  shape  at  the  place  where  the  bow  touches 
tliem,  and  their  elasticity,  for  a  limited  period. 

For  furtlirf  Information  on  lh«  hlttory  of  ttrlnscd  Inrtramcott,  the  rvatlrr  ti 
nl'n^i  I.  Vi.I.l,  ;«  /ulruiunK  d  Arrliel,  S  volt.  4to(I'srli,  1876-T»);  Ilolil- 
m*t  •  ,-iirKiiwiU*  (Bruni^lck,  IF-ssj;  and  Uie  v»rlout  artlclM 

In'         •  'tiuie  an^  Uuiiciaiu.     Tl.t  brtt  h»n'I»-M,lc  of  rlolin- 

ma.  'London.  lSTJ-80).     Tho  procc«  of  vl-.lin.ni«klnit  !■ 

irr  Altrn'a  yiciin-XJt^iln^J  ns  it  \mMend  U  (LoiwloD,  ISS^). 

A  •  >n  be  recoronifn'lr'I,  It  Maogin'i  Mmttutt  4k  LyitXiet 

Ifi  :  pUyloff  tht  vtolln  hti  b«eD  practlcAlly  tnat^l  at 

rr.,  v»   «.-.'.-  r,-.i  ,.^,  1  i.^v.  I    AUr<|,  tn-l  manj  other 

Y'  '  '       ipUin  It  •yttfm- 

•  t:  "1  In  an  unpiY- 

frr.  ■  ■ .   C«ilo«ne,  lg:«). 

*klcL  11  U  iff.j^-  tt.l'.s  U  j.r»iK  l.>.  li.,;ja>.  bxf  fcl*o  ituiuai  l%Mr^m*nU.  Ilu- 
(orff,  Airr,  aW  LnlTW,  I';  A.  J.  IIIpklniCE'llel>ar(h,  1M7).     -     (E.  J.  P*.) 

VIOLLET-LE--DUC,  EtJofe.NK  EirMAytTEL  (1814-1879), 
French  architect  and  writer  on  arcbipologj',  WM  born  at 
Paris  on  27th  January  181'i.  He  was  a  puiiil  of  Achilla 
Ltclcrc,  and  in  1S3G-37  »f>cnl  a  year  studying  Greek  and 
ISoman  arc1iit«cture  in  Sicily  and  Home.  His  chief  interest 
vas,  however,  in  the  art  of  the  Gothic  period,  and,  liko 
Sir  Gilbert  Scott  in  England,  he  wa*  employed  to  "restore" 
aojnc  of  the  chief  mcdiwval  buihlines  of  France,  his  earliest 
vorks  being  tho  abbey  church  of  V^zclay,  variotu  churches 


at  Polssy,  St  Michel  at  Carcassonne,  the  church  of  Semur 
in  C6te-d'0r,  and  the  fine  Gothic  town-halls  of  Paint- 
Antonin  and  Narbonne,  all  carried  out  between  1840 
and  1850.  From  1845  to  1856  he  was  occupied  on  the 
restoration  of  Notre  Dame  in  Paris  in  conjunction  witii 
Lassus,*  and  abo  with  that  of  the  abbey  of  Si  Denis.  In 
1849  he  began  the  restoration  of  the  fortifications  of  Car- 
cassonne and  of  Amiens  cathedral;  and  in  later  years  he  re- 
stored Laon  cathedral,  the  chateau  of  Pierrefond.%  and  many 
other  important  buildings.  He  was  an  intimate  friend  of 
Napoleon  III.,  and  during  "the  siege  of  Paris  (1871)  gave 
valuable  help  as  an  engineer  to  the  beleaguered  army.* 
He  held  many  important  ofiices,  both  artistic  and  political, 
and  was  for  many  years  inspector-general  of  the  ancient 
buildings  throughout  a  large  part  of  France.  His  last  work 
was  the  general  scheme  for  the  Paris  exhibition  buildings 
in  1878.     He  died  on  17th  September  1879. 

As  a  designer  Viollet-lc-Duc  occupied  only  a  secondary  place ; 
but  as  a  writer  on  medisval  architecture  and  the  kindred  arts  he 
takes  the  highest  rank.  Bis  two  great  dictionaries  are  the  standard 
works  in  their  class,  and  are  roost  beautifully  illustrated  with  very 
skilful  drawings  by  his  own  hand.  Viollct-le-Buc  was  a  man  of 
the  most  varied  and  brilliant  abilities,  endowed  with  a  power  of 
work  which  has  seldom  been  equalled.  He  was  at  once  an  artist, 
a  man  of  science,  a  learned  archaeologist,  and  a  scholar.  His  map 
showing  the  rock  contours  and  the  glaciers  of  Mont  Blanc  is  a 
model  of  its  kind,  which  combines  great  artistic  beauty  with  the 
accuracy  of  the  most  skilful  engineer.  His  strong  poetical  fancy 
enabled  him  to  reconstruct  the  life  and  buildings  of  the  Middle 
Ages  in  the  most  vivid  way.  His  principal  literary  works  were  the 
Diclumnaire  di  V ArchitKlurt  Fran^aix  du  XI.  au  XVI.  Siich,  ' 
1853-69;  Dictionnaire  du  ilMlicr  Fran^ait,  1854-75;  L'Arehittc- 
ture  Miiiicire  an  Moytn  Age,  1854  ;  Habitations  ifodfmcs,  1874- 
1877  ;  Biitoire  d'unc  Maiscn,  1873  ;  Ifistoire  dune  Forttnste,  1874  ; 
Biitoire  de  V Babitatitm  Uumaint,  1875  ;  Le  Maimf  dc  Mont-Blanc, 
1876;  L'Arl  Busst,  1877;  Histoire  dun  BOUl'dt-Villt  ct  dune 
Calhidrale,  1878  ;  La  Decoration  apptttfuie  auz  £d\fica,  1879  ;  as 
well  as  many  minor  works  dealing  with  separate  bnildinga. 

VIOLONCELLO.     See  Violin.  • 

VIOTTI,  Giovanni  Battista  (1753-1824),  violinist 
and  musical  composer,  was  born  at  Fontanetto  in  Pied- 
mont, on  23d  March  1753.-  He  learned  tho  rudiments  of 
music  from  his  father,  a  veterinary  surgeon  and  an  amateiu 
horn-player;  and  in  1764  Giovannini  taught  him  the 
violin  for  a  year.  •  Two  years  later  he  was  placed  by  the 
Marchesa  di  Voghera  under  the  violinist  Pugnani  at  Turin. 
In  1780  Viotti,  having  already  made  himself  a  name, 
travelled  through  Germany  and  Poland  to  Russia,  where 
the  empress  Catherine  honoured  him  with  marks  of  extra- 
ordinary favour.  Ho  ncit  api>eared  in  London,  in  com- 
pany with  Pugnani,  and  at  once  achieved  a  brilliant  and 
lasting  reputation.  In  1782  he  was  equally  successful  iu 
Paris.  Two  years  later  he  was  ap^iointcd  leader  of  Prince 
do  Soubisc's  private  orchestra;  and  in  1786  he  undertook 
tho  direction  of  the  ojicra,  raising  the  performances,  with 
Cherubini's  assistance,  to  a  very  high  level.  Viotti  also 
joined  with  Feydcau-dc-nrou  in  constructing  Iho  famous 
Feydeau  theatre.  In  1790  the  Revolution  compelled  him 
to  fly  to  England  ;  but  a  charge  of  Revolutionary  e«]>ionaga 
drove  him  for  a  time  to  Hamburg,  whence,  however,  ho 
returned  in  1795.  From  that  time  he  rc«idcd  almost 
uninterruptedly  in  London  until  1818,  when  he  once  more 
settled  in  Pari,»,  resumed  tho  direction  of  tho  opera,  and 
retired  in  1822  with  a  i>cnsioD.  He  died  in  London  on 
10th  March  1824. 

Viotti's  playing  was  distinguished  by  an  extreme  |mrity  of  style, 
a  magnificent  tone,  and  an  endless  variety  of  (loeliral  and  inia. 
ginative  eipreMioiL  He  wa*  undoubtedly  tlie  best  violinist  of  the 
age,  and  the  W%i  com|"owr  for  his  instniiiieiit.  Among  hi«  works 
are  29  rioliii  r.iiirrrtos,  a  nciies  of  syniplinnici  concrilaiilr«  for  two 
violins,  45  duoi.  IS  trios,  and  21  quartetis,  and  a  great  nnml>er  of 
sonatAS,  nottunios,  and  other  instrumental  works.  His  acliool  was 
worthily  perpetuates!  by  liisj|>ui»il  Rodo.^ 

■  lit  puMulK'l  111  1867-69  a  linr  work  •bowttif  hU  not  terjr  success- 
ful roloiire'l  diyomtion  applied  to  lti#  eli«|'*l«  of  Notre  Danit. 

'  See  bU  tlimiim  lur  la  IM/ium  it  Pant,  ISri. 
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/      Vipera 
'  \  (20  species.) 


VIPER  Tlie  vipers  eoiisliti-.to  n  family  ( rip(,iJ.T)  of  1 
Old-WcrlJ,  [Kiisonous  vivi|iarous  snakes,  which  hr.-o  i 
single  movable  poi.wu  fnng  on  cither  siJc  of  tlic  upper 
jiw,  without  ony  excavation  or  pit  between  the  eyo  and 
the  nostril. — thua  dilTcring  from  the  Cmlalidx,  They 
have  a  ]>ost-frontiU  and  a  maxillary  bone,  which  latter  is 
swollen  and  upright,  articulating  with  the  prefrontal  by 
ft  gioglymusi,  and  short — not  reaching  the  premaxilla. 
Vi[>er3  are  mostly  more  or  less  thick-bodied  and  sbort-  ! 
tailed,  the  head  being  entirely  covered  above  with  small 
Kales,  except  in  a  single  species.  The  nose  is  often  re-  I 
curved,  and  some  scales  of  the  bead  are  elongated  so  as  to 
form  "  horns  "  in  several  species.  The  main  points  in  the 
anatomy  •  of  the  group  have  been  already  described  in  the 
article  Heftiles,  and  tlieir  zoological  relations  stated  in 
the  article  Snakes. 

There  is  much  diversity  of  opinion  as  to  the  clafesifica- 
tion  of  the  vipers,  and,  as  Dr  Alexander  Strauch  appej5.rs  lo 
be  the  author  who  has  worked  out  the  group  witW  tho 
greatest  care  and  completeness,  his  clas.sification  is  here 
provisionally  adopted. 

The  Viptridx  thus  consist  of  three  genera,  which  ore 
distinguished  as  follows  :-^ 

(1)  Tno  rows  of  sub-cau<}al  scales 

(2)  One  row  of  siib-cau Jal  scales— 

It,  Colar  scales  ynooth,  body  ronndcd  or/  Echis 

depressed,  tail  simple \  (1  species.) 

4.  Gular  scales  strongly  keeled,  body  com-  I  Athens 

pressed,  tail  prehensile. \  (3  species.) 

The  common  viper  (V.  berus)  is  easily  distinguished 
from  the  harmless  ring-snake  by  the  black  and  white  (or 
yellow)  band  behind  the  head,  which  is  generally  con- 
spicuous in  the  latter  animal.  It  is  also  distinguishable 
(apart  from  individual  varieties)  from  the  snake  Coroiiella, 
rare  in  England,  by  having  a  dark  V-shaped  mark  on  its 
head  and  a  dark  zig-zag  line  down  the  back.  It  is  this 
viper  which  has  the  top  of  the  head  covered  by  shields 
(which  may  be  regular  or  irregular  in  outline)  instead  of 
snuill  scales  only.  It  is  one  of  the  most  widely  distributed 
of  snakes,  being  found  from  northern  Spain  eastwards  to 
the  island  of  Saghalin,  and  'from  the  northern  boundary  of 
Persia  to  beyond  the  Arctic  Circle  in  Scandinavia,  though  it 
is  not  found  in  Ireland.  It  inhabits  all  sorts  of  situations, 
though  it  prefers  a  dry  soil,  and  it  may  be  met  with  at  an 
elevation  of  9000  feet  above  the  sea.  It  seeks  its  prey  at 
night,  and  penetrating  the  burrows  of  mice  will  eat  their 
nestlings.  Its  bite  is  sometimes  fatal  to  largo  dogs,  and 
occasionally  to  weakly  children.  It  brings  forth  in  April 
and  May  from  five  to  fourteen  young,  which  are  hatched  as 
they  are  born. 

The  other  European  vipers  arc  V.  aspis,  V.  ammociyles,  and  V. 
latastii.*  V.  aspis  is  very  like  the  common  viper,  save  as  to  the 
scales  00  the  head  and  the  fact  that  it3  snout  is  somewhat  turned 
up.  It  inhabits  France,  Switzerland,  and  Italy.  K.  ammodylcs 
u  a  tomcwhat  larger  species,  with  a  singular  pointed  process  extend- 
in^  upwards  from  tho  snout  end.  It  is  found  in  Egypt,  Syria, 
Asia  Minor,  Turkey,  Greece,  southern  Austria,  and  Italy.  K. 
laiastii  is  a  species  intermediate  between  V.  aspis  and  V.  ammo- 
dvla.  It  inhabits  Spain,  Portugal,  Morocco,  and  Algiers.  Thus, 
of  the  foor  European  vipers,  two  are  also  fonnd  in  Africa  and  one 
ia  both  Africa  and  Asia.  There  are  three  exclusively  Indian 
ripcts, — v.  xanihina,  K.  jxreica,  and  V.  vussiUii.  V.  xanlhina 
is  au  animal  about  24  feet  long.  As  in  all  the  other  non-European 
vi[<r5,  the  body  scales  are  strongly  keeled.  It  is  found  in  Asia 
Minor,  SjTia,  and  Persia.  V.  pcrsica  is,  as  its  name  implies,  a 
Persian  animal.  The  scales  above  each  eye  are  so  modilied  as  to 
form  a  horn.  Kl  nisscllii  is  hornless,  but  very" large:  it  is  said 
to  attain  a  length  of  more  than  6  feet.  It  is  widely  distributed, 
inhabiting   India,    Burmab,    Siam,    Ceylon,    Su-oatra,  and  Java. 


*  For  a  description  of  the  poison  fang,  see  vol.  xr.  p.  407;  and  for 
a  figure  of  the  «kull,  see  vol.  ix.  p.  452. 

*  In  collectious  wherein  very  many  specimens  arc  preservect  it  is 
possible  to  find  •jiii.'j3t»l  forms  between  all  ths  four  Eaiopean 
spSCiM. 


T'vo  vipers  are  common  to  Asia  and  Africa.  Oue  of  these,  V. 
mc.r.ri'antea,  extends  from  Algiers  to  Pcnia.  It  may  be  nearly  5 
feet  long.  Tho  other  species,  K.  ccrastis^  is  a  much  smaller  snake, 
never  being  much  more  than  20  inches  in  length;  It  is' roniaik- 
aMe  for  two  long  pointwl  horns  (which  stand  ui>/<>ver  either  eye), 
and  is  widely  distributed  in  North  Africa  and  Arabia.  All  the 
other  sjK'cies  of  tho  genus  Viptn^  are  exclusively  African,  oiid 
only  one  is  found  north  of  tho  Sahara.  This  is  V.  aviztiiita.  It 
has  no  horns,  and  only  attains  a  length  of  about  18  inches,  f. 
superciliaris  is  also  a  small  snake,  but  it  has  a  largo  nigosc  supra- 
orbital plate.  It  conies  from  Mozambique.  Tho  pufl'-adder  {/'. 
aritlans)  is  a  largo  thick  snake,  which  may  1«  4  feet  long.  It  is  a 
very  deadly  animal,  and  is  widely  distributed  over  eouthcrii  and 
central  Africa,  extending  to  both  tho  east  aud  west  coast  of  that 
continent. .,  It  is  without 'horns,     f.  luuicoriiis  is  a  beautifully 


FlQ.  1. —  i'ipera  nasicornis. 

coloured,  large,  and  bulky  snake,  which  may  bo  upwards  of  6  feet 
long.  Two  horns'  project  obliouely  forwards  from  just  in  front  of 
cither  nostril.  It  inhabits  southern  Africa.  It  is  a  very  venomous 
animal-^  K.  rhiruxxros  is  another  largo  snake,  which  comes  from 
both  tho  east  and  west  coasts.  It  has  a  pair  of  horns  upstanding 
between  its  nostrils,  each  clothed  with  but  a  single  shield.  K 
comuta  has  scaly  prominences,  which  aro  hardly  '* horns,"  and 
which  consist  each  of  a  group  of  four  or  five  large  upright  distinct 
scales  placed  above  oue  of  the  eyes.  It  is  a  small  snake,  hardly 
ever  moro  than  20  inches  long.  It  inhabits  western,  southern,  and 
eastern  Africa.  V.  caudaUs  is  a  still  smaller  snake,  which  has  a 
single  scale  extending  upwards  over  either  eyo.  It  comes  from 
southern  Africa,  as  also  does  V,  schiuidcri,  which  is  like  tho  last 
species,  save  that  it  has  nothing  at  all  representing  horns.  V. 
inornata  is  also  hornless,  though  it  has  the  supraorbital  region 
somewhat  elevated.  It  is  a  very  small  snake,  only  about  15  inches 
long.  It  is  a  South-African  hpecics,  as  also  arc  K  airopos  and  K 
atropoidcs,  which  arc  both  hornless  and  are  about  2  feet  long. 

The  genus  Echis  consist*  of  but  one  species  {E.  cannata), 
which  has  been  noticed  and  figured  in  the  article  Snakes 
(see  vol.   xxii.   p.   198).     It  is  a  viper-like  snake,  which 

'  On  one  occasion  one  of  these  snakes,  after  giving  birth  to  twcuty- 
one  youug  (which  bit  and  killed  mice  within  five  minutes  of  hcing 
bom),  became  very  ill-tempered,  ond  when  two  adult  males  were 
placed  in  her  c.tge  she  bit  one  with  such  violence  as  to  break  off  oiia 
of  her  fangs,  which  she  left,  about  three-quarters  of  an  inch  in  length, 
iticking  in  his  back.  He,  however,  appeared  not  to  sulfer  the 
slightest  inconvacience,  and  was  never  the  worse  for  it  (see  Proc, 
il^l.  Soc,  1671,  p.  638). 
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inhabits  desert  lands  or  dry  plains,  and  extends  from  India 
through  Abyssinia  and  North  Africa  to  Senegal. 


Vio.  2.—Alheru  burtoni.     (Lengtn  12  inches.) 

The  genus  Atktrit  is  made  up  of  several  more  or  less 
problematical  species  of  snakes,  all  of  which  present  a  great 
contrast  to  the  other  Viperidse,  in  that  they  have  long, 
slender,  and  laterally  compressed  bodies  with  prehensile 
tails being  altogether  adapted  for  arboreal  life.  Never- 
theless the  head  is  decidedly  viperine,  sharply  marked  off 
from  the  neck,  broad  behind,  and  heart-shaped  when  looked 
at  from  above.  These  animals  are  assisted  in  climbing, 
not  only  by  their  prehensile  tails,  but  also  the  strongly 
keeled  scales  beneath  the  lower  jaw.  All  the  so-called 
species  are  inhabitants  of  tropical  Africa, — A.  burtoni,  A. 
$qwimiyera,  and  A.  Mororchit  being  found  on  the  west 
coast.  Two  new  species  have  been  lately  discovered,  A. 
anuolepu  and  A.  caviceps, — both  from  the  Congo. 

The  genus  Acanihophu  is  sometimes  classed  with  the 
yipcrs,  but  is  here  excluded  on  account  of  its  large,  truly 
colubrino  head  shields.     See  S.vak£.s,  vol.  xiii.  p.  198. 

The  VipcriJa  are  geographically  distributed  as  f olipws : — 

P»l»«rctic  Ucnioa.'  —  V.  btrut,  V.  atpi;  V.  ammodyta,  V. 
latoMtii,  V.  xanlhi'uj,  Ki  pcrtiea,  V.  nauritaniea,  K  uraiUa,  V. 
avizrnnjr,  E.  rarinnia. 

EthinpUn  Rcjion.  — K.  $\tptrciUaris,  V.  aritiant,  V.  natieornis, 
V.  rhinoccrot,  V.  tomula,  K  eaudalit,  V.  tchntiilcri,  V.  inomata, 
V.  atro/Ki,  V.  alrcpoidtj,  A.  burtoni,  A.  tjuamiycra,  A.  chloroechii. 

In'li«n  Ri-gion.  — r.  TMtttUii,  E.  carinala.  <ST  G.  M.) 

VIIUilL  (P.  Veroilics  Maro)  enjoyed  in  ancient  times 
an  uniqUQstioncd  supremacy  among  Koman  po(!ts.  Uis 
pre  eminence  in  i>octry  was  as  distinctly  recognized  as  that 
of  Cicero  in  proAo  ;  and  among  the  Romans,  as  among  all 
nations  who  have  [lOMCsiicd  a  great  poetical  and  a  great 
prose  literature,  the  superior  |)owcr  of  poetry  over  that  of 


'  TbU  ficion  tDcIodM  Caropf ,  fdnm  oorib  o{  the  Sabtra,  tad  AiU 
Bortk  ol  lU»  liit.il"<  »• 


any  other  mode  of  artistic  expression  to  embody  and  per- 
petuate the  true  ideal  of  the  national  imagination  and  the 
deepest  vein  of  national  sentiment,  was  fully  recognized. 
The  veneration  in  which  his  name  was  held  during  the 
long  interval  between  the  overthrow  of  Western  civilization 
and  the  revival  of  letters  affords  testimony  of  the  depth 
of  the  impression  which  he  made  on  the  heart  and  imagin- 
ation of  the  ancient  world.  The  traditional  belief  in  his 
pre-eminence  has  been  on  the  whole  sustained,  though  not 
with  absolute  unanimity,  in  modern  times.  By  the 
scholars  and  men  of  letters  of  the  16th,  17th,  and  ISth 
centuries  it  was  never  seriously  questioned.  Only  during 
the  first  half  of  the  present  century  has  his  right  to  be 
ranked  among  the  great  poets  of  the  world  been  disputed 
by  eminent  German  and  English  critics.  The  German 
mind  has  always  been  more  in  sympathy  with  the  art  and 
genius  of  Greece  than  of  Rome  and  Italy  ;  and  during  the 
first  half  of  the  present  century,  when  English  criticism 
first  cama  under  German  influence,  there  was  a  strong 
reaction  from  the  habitual  deference  paid  to  those  writers 
who  had  moulded  literary  taste  in  the  previous  century. 
The  estimation  of  Virgil,  as  the  most  consummate  repre- 
sentative of  Latin  culture,  suffered  most  from  this  reaction. 

In  the  present  ^ay  the  effect  of  this  reaction  shows  itself 
only  in  a  juster  estimate  of  Virgil's  relative  position  among 
the  poefs  of  the  world.  It  is  no  longer  a  question  whether 
he  or  Homer  was  best  entitled  to  hold  that  "  sceptre " 
among  the  great  poets  of  antiquity  which  Lucretius 
awards  to  the  older  poet.  It  may  still  ba  a  matter  of 
individual  opinion  whether  Lucretius  himself  was  not  a 
more  powerful  and  original  poetical  force,  whether  he 
does  not  speak  more  directly  to  the  heart  and  imagination 
of  our  own  time.  But  it  can  hardly  be  questioned,  on  a 
survey  of  Roman  literature,  aa  a  continuous  expression  of 
the  national  mind,  from  the  age  of  Najvius  to  the  age  of 
Claudian,  that  the  position  of  Virgil  is  central  and  com- 
manding, while  that  of  Lucretius  is  in  a  great  measure 
bolated.  If  we  could  imagine  the  place  of  Virgil  in 
Roman  literature  vacant,  it  would  be  much  the  same  as  if 
we  imagined  the  place  of  Dante  vacant  in  modern  Italian, 
and  that  of  Goethe  in  German  literature.  The  serious 
efforts  of  the  early  Roman  literature — the  efforts  of  the 
older  epic  and  tragic  poetry — found  their  fulfilment  in 
him.  The  revelation  of  the  power  and  life  of  Nature, 
first  made  to  Lucretius,  was  able  to  charm  the  Roman 
mind,  only  after  it  had  passed  into  the  mind  of  Virgil,  and 
been  brought  nearer  to  the  heart  of  Romans  and  Italians 
by  association  with  the  industry  most  congenial  to  them. 
And  not  only  docs  Virgfi  absorb  and  supersede  much  o( 
what  went  before  him ;  he  anticipates  and  supersedes 
much  of  what  came  after  him.  When  we  have  read  the 
jEntid,  wo  add  scarcely  anything  to  our  sense  of  the 
capacities  of  the  Italian  genius  and  of  the  Latin  language 
by  studying  the  artificial  epics  of  the  empire.  It  is 
enough  to  read  any  ten  lines  of  them  along  with  any  ten 
lines  of  Virgil  to  feel  how  absolute  is  his  8Ui)criority. 

Virgil  is  the  only  complete  representative  of  the  deepest 
sentiment  and  highest  mood  of  his  countrymen  and  of  his 
time.  In  his  pastoral  and  didactic  poems  ho  gives  a  living 
voice  to  the  whole  charm  of  Italy,  in  the  Alnrid  to  the 
whole  glory  of  Rome.  lie  was  in  the  maturity  of  bis 
powers  at  the  most  critical  epoch  of  the  national  life,  one 
of  the  most  critical  epochs  in  the  history  of  the  world. 
Keeping  aloof  from  the  trivial  daily  life  of  his  con- 
tcm|>oraric»,  ho  was  moved  more  profoundly  than  any  of 
them  by  the  deeper  currents  of  emotion  in  the  iiphero  of 
government,  religion,  morals,  and  human  fctling  which 
were  then  changing  the  world  ;  and  in  uttering  the 
enthusiasm  of  the  hour,  and  all  the  now  sensibilities  that 
were  stirring  iu  hit  own  heart  and  imaginatioD,  Lo  bad,  io 
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Ihe  wotos  01  o&inte-BeuTe,  "  divined  at  a  decituve  boar 
of  th*  world  what  the  futuro  uoulJ  love."  Ho  was  also 
hy  univonal  acknowltijgment  tlio  greatest  literary  artist 
whom  Rome  produced.  It  was  an  c^iential  condition  of 
Komao  more  than  of  any  other  great  literature  that  it  was 
bft>ed  on  culture  and  education.  'Not  only  the  knowledge 
but  the  inspiration  of  tircok  poetry — "  spiritus  Groi.-o 
camciuc  " — was  the  condition  of  liomau  success  iu  poetry. 
Virgil  had  not  only  more  learning  and  culture,  out  had  a 
more  catholic  sympathy  with  the  whole  range  of  Creek 
jKWtry,  from  Homer  and  llesiod  to  Theocritus  and  the 
Alexandrians,  than  any  one  else  at  any  period  of  Komaii 
literature.  Greek  studies  were  in  his  time  pursued  with 
greater  ardour,  completeness,  and  thoroughness  than  at  any 
previous  period.  The  effort  of  the  preceding  generation  to 
attain  to  beauty  of  form  and  finish  of  artistic  execution 
found  in  him,  at  the  most  susceptible  period  of  his  life,  a 
ready  recipient  of  its  influence.  The  rude  dialect  of 
Latium  had  been  moulded  into  a  powerful  and  harmonious 
orgao  of  literary  expression  by  the  emotional  ardour  and 
vigorous  understanding  of  a  long  series  of  orators  ;  the 
rough  and  unhewn  structure  of  the  Latin  hexameter,  first 
»ha[ied  by  Ennius  to  meet  the  wants  of  his  own  spirit  and 
r,{  his  high  argument,  had  been  smoothed  and  polished  by 
the  congenial  labour  of  Lucretius,  and  still  more  perfected 
by  the  finer  ear  and  more  careful  industry  of  Catullus  and 
bis  circle;  but  neither  had  yet  ottained  their  final  develop- 
ment It  was  left  for  Virgil  to  bring  both  diction  and 
rhythm  to  as  high  a  pib:h  of  artistic  perfection  as  has  been 
attained  iu  any  literature. 

The  great  work  wliich  he  accomplished  was  the  result  of 
the  steady  devotion  of  his  genius,  undistracted  by  pleasure 
or  business,  to  his  appointed  task.  For  the  first  half  of 
bis  life  he  prepared  himself  to  be  the  great  poet  of  his  time 
and  country  with  a  high  ambition  and  unresting  industry, 
equalled  only  by  the  ambition  and  industry  with  which 
Cicero  prepared  himself  to  be  the  greatest  orator  and  the 
most  accomplished  exponent  of  philosophy  among  his  con- 
temporaries and  countrymen.  The  second  half  of  his 
career  was  a  religioiJs  consecration  of  all  his  powers  of 
heart,  mind,  and  spirit  to  his  high  ofiBce.  He  was  born 
00  the  19th  of  October  in  the  year  70  B.C.,  in  a  farm  on 
the  banks  of  the  Mincio,  in  the  district  of  Andes,  not  far 
from  the  town  of  Mantua.  Ho  thus  belonged  to  a  genera- 
tion aliout  thirty  years  younger  than  that  to  which 
Lucretius  belonged,  and  about  fifteen  years  younger  than 
that  of  Catullus :  biit  both  these  poets  were  dead  before  the 
younger  poet  was  old  enough  or  sufficiently  Icnown  to  have 
come  int9  personal  contact  with  them.  But  the  literary 
impube  which  gave  birth  to  their  poetry  was  felt  in  all  its 
force  iu  his  early  youth,  and  especially  in  the  district  north 
of  the  Po,  in  which  a  race  of  more  imaginative  suscepti- 
bi||ity  than  the  people  of  Latium,  who  had  been  the  first 
toi  receive  the  discipline  aud  feel  the  enthusiasm  of  Greek 
itudies,  formed  part  of  the  Latin-speaking  population.'  It 
was  favourable  to  his  development  as  a  national  poet  that 
be  was  born  and  educated  during  the  interval  of  com- 
parative calm  between  the  first  and  second  civil  wars,  and 
that  he  belonged  to  a  generation  which,  as  the  result  of  the 
social  war,  first  enjoyed  the  sense  of  an  Italian  nationality. 
Yet  it  was  only  after  Virgil  had  grown  to  manhood  that 
the  province  to  which  he  belonged  obtained  the  full  rights 
}f  lioman  citizenship.  It  is  remarkable  that  the  two  poets 
whose  imagination  seems  to  have  been  most  powerfully 
poaaessed  by  the  spell  of  Rome, — Ennius  and  Virgil, — were 
bom  oatside   the  pale  of  Roman  citizenship,  though  be-' 


*  C/.  Cic,  Pro  Archia,  iiL'6 — "  Erat  Italia  tunc  plena  Grrecaruni 
irtium  Mc  duciplinantm,  studiaque  ha.'C  et  in  Lntio  vchementius  turn 
eolebantur  qoani  nunc  iiMem  in  oppidM,  et  bic  Komx  propter  tran- 
qaill.tat«ia  rcip-ablicx  oou  negitgebautur." 
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longing  to  races  who  bad  acknowledged  the  sovereignty 
without  deeply  or  permauoatly  reseutiug  the  hostility  of 
Rome. 

The  scenery  familiar  to  his  childliooj,  which  he  recalls 
with  affection  both  in  the  Eclogua  and  the  (,'for</ics,  was 
that  of  the  green  banks  and  slow  windings  of  the  Mincio 
and  the  rich  pastures  in  its  neighbourhood.  Like  his 
friend  and  contemporary  Horace,  and  unlike  the  potts  of 
tlie  preceding  generation,  who  were  members  either  of  tho 
aristocracy  or  of  the  class  closely  associated  with  it,  he 
s|irung  from  tho  class  of  yeomen,  whose  state  he  pronounces 
tlie  hapjiiest  allotted  to  man  and  most  conducive  to  virtue 
and  piety.  Virgil,  as  well  as  Horace,  was  fortunate  in 
having  a  father  who,  though  probably  uneducated  himself, 
discerned  his  genius  and  spared  no  pains  in  nourishing  it 
with  tho  highest  and  richest  culture  then  obtainable  in  the 
world.  At  the  age  of  twelve  he  was  taken  for  his  educa- 
tion to  Cremona,  an  old  Latin  colony,  and  from  an  cxpres-. 
sion  in  one  of  tho  minor  poems  attributed  to  him,  about 
tho  authenticity  of  which  there  cannot  be  any  reasonable 
doubt,  it  may  be  inferred  that  his  father  accompanied  him 
thither  as  Horace's  father  accompanied  him  to  Rome  for 
the  same  purpose.  He  assumed  the  tor/a  virilis  on  his 
sixteenth  birthday,  the  day,  according  to  Donatus,  on 
which  Lucretius  died  ;  and  shortly  afterwards  he  removed 
to  Milan,  where  he  continued  engaged  in  study  till  he  went 
to  Homo  two  years  later.  The  time  of  his  removal  to  Rome 
must  have  nearly  coincided  with  the  publication  of  the 
.poem  of  Lucretius  and  of  the  collected  poems  of  Catullus, 
the  first  really  artistic  poems  produced  in  the  Latiu 
language.  A  powerful  stimulus  must  have  been  given  to 
a  youth  of  genius  from  a  northeru  province  by  his  arrival 
in  the  metropolis  of  the  world  at  such  a  crisis  in  the 
rrutiooal  literature.  The  impression  produced  on  his 
iniagiFacion  on  his  first  coming  to  Rome  may  be  recalled 
to  memory  in  the  lines  he  puts  into  the  mouth  of  Tityrus 
in  the  first  eclogue, 

"  Urbem  quani  dicunt  Romam  Melibcee  jmtavi,"  kc. 

After  studying  under  a  rhetorician,  who  was,  probably 
about  the  same  time,  the  teacher  of  tho  future  emperor, 
he  proceeded  to  tUe  study  of  philosophy  under  Siron  the 
Epicurean,  who  in  common  with  other  teachers  of  that 
sect,  appears  to  nave  had  the  gift  of  inspiring  enthusiasm 
for  his  subject  and  affection  for  himself.  One  of  the 
minor  poems  written  about  this  time  in  the  scazon  metre, 
which  had  recently  been  brought  to  the  highest  possible 
perfection  by  Catullus,  tells  of  his  delight  at  the  immediate 
prospect  of  entering  on  the  study  of  philosophy,  and  of 
the  first  stirring  of  that  enthusiasm  for  philosophical 
investigation  which  haunted  him  through  the  whole  of  his 
life,  but  never  obtained  cotfiplete  realization.  At  tho  end 
of  the  poem,  the  real  niaster-_^/tssion  of  his  life,  the  charm 
of  the  Muses — "  dulces.  ante  omnia  Musse" — reasserts 
itself. 

Our  next  knowledge  of  him  is  derived  from  allusions  to 
his  circumstances  and  state  of  feeling  contained  in  the 
Eclogues,  and  belongs  to  a  period  nine  or  ten  years  later. 
Of  what  happened  to  him  in  the  interval,  during  which  the 
first  civil  war  took  place  and  Julius  Ccesar  was  assassin- 
ated, we  have  no  indication  from  ancient  testimony  or 
from  his  own  writings.  We  might  conjecture  that  this 
was  a  time  of  studious  leisure  pa-ssed  in  his  father's  house 
in  the  country,  as  the  life  of  Milton  was  passed  after 
leaving'  Cambridge.  In  42  B.C.,  the  year  of  the  battle  of 
Philippi,  when  he  was  in  hi»  28th  year,  we  find  him  lead- 
ing Buch  a  life,  "  cultivating  his  woodland  Muse,"  and 
enjoying  the  protection  of  Asinius  Pollio,  the  governor  of 
the  district  north  of  the  Po.  In  the  following  year  the 
famous  confiscations  of  land  for  the  benefit  of  the  soldiers 
of  the  triumvirs  took  place.     Of  the  impression  produced 
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on  Virgil  by  these  confiscatious,  and  of  the  effect  they  had 
oil  Lis  fortunes,  we  have  a  vivid  record  in  the  poem  which 
stands  first  in  hi*  collected  works.  •  Mantua,  in  consequeuie 
of  its  vicinity  to  Cremona,  which  had  been  faithful  to  tfle  , 
c^uie  of  the  republic,  was  involved  in  this  calamity;  afid 
Virgitb  father  waa  driven  from  the  farm  wTiich  he  had 
acquired  hy  the  thrift  and  industry  of  his  early  years.  By 
the-  influence  of  his  powerful  friends,  and  by  personal 
application  to  the  young  Octavianus,  already  practically 
master  of  the  AVestern  world,  Virgil  obtained  the'  resti- 
tutiou,of  hie  land  ;  but,  on  attempting  to  resume  posses- 
sion of  it,  he  was  exposed  to  imminent  personal  danger, 
jnd  had  to.  swim  across  the  river  to  escape  from  the 
violence  of  the  soldier  to  whom  it  .had  been  allotted. 
Immediately  afterwards  he  took  his  father  and  family 
with  hiiu  to  the  small  country  house  of  his  old  teacher 
Siron         _ 

("  Villula  (piai- Slronis  eras,~et  panper  agcUe,"  &c,  Calal.,  x,),  -- 
■which  may  have  become  bis  own  by  gift  or  inheritance. 
Soon"  afterwards  we  hear  of  .  him  living  in  '  Rome, 
enjoying,  in  addition  to  the  patronage  of  PoUio,  the 
favour  of  ILucenas,  intimate  with  Varius,  who  was  at  first 
regardetf'as  the  rising  poet  of  the  new  era,  Jind  soon 
afterwards  with  Horace,  who  had  just  returned  from 
liis  unfortunate  adventure  with  the  army  of  Brutus. 
Hi3  friendship  with  Gallus,  for  whom  he  indicates  a' 
w^iriper  affection  and  more  enthusiastic  admiration  than 
for  any 'One  else,  was  formed  before  his  second  residence 
in  Rome,  in  the  Cisalpine  province,  with  which  Gallus  also 
was  connected  both  by  birth  and  oflice.'  -yJThe  pastoral 
jioems,  or  "  eclogues,"  as  they  are  usually  called,  though 
that  name  is  never  given  to  them  by  himself,  commenced 
in  bis  native  district,  were  finished  and  published  in 
Rome,  probably  in  37  B.C.  'Soon  afterwards  he  withdrew 
from  habitual  residence  in  Rome,  and  lived  chiefly  in 
Campaoia.  cither  at  Naples  or  in  a  country  house  in  the 
neighbourhood  of  Kola,  iie  resided  also  for  some  time  in 
Sicily;  and  there  is  in  the  fourth  Geoigic  distinct  evidence 
of  his  -familiarity  with  the  neighbourhood  .of  Tjtfentum. 
Ho  was  one  of  the  cpmpaniona  of  Horace  in  the  famous 
journey,  to  Brundisium  ;  and  it  seems  not  unlikely  that, 
iiomctimo  before  23  D.c,  lie  made  the  voyage  to  Athens 
which  forms  the  subject  of  the  third  ode  of  the  first  book 
)f  the  Odes  of  Horace^ 

The  seven  years  from  37  lb  30  B.C.  were' devoted  to 
the  comjiositioij  of  the  Gtorgict.  'In  the  following  year 
heTeail  the  poem  to  Augustus,  oh  his  retur;i  from  Asia. 
riie  rcniaiuing  years  of  his  life  were  spent  on  the  com- 
positioa'of  the  .,'fiinV/.  ~  In  the  course  of  its  composition, 
m  23'B.c.,  the  year  of  tlie  death  of  the  young  Marccllus, 
Uc  read  ^rce  books,  the  2nd,  4th,  Ofd  Clh,  to  the  cniperur 
jnd  the  members  of  the  imperial  family.  In  19  B.C.,  after 
the  ^£neid  was  finished  but  not  finally  corrected,  he  set 
out  for  Athens,  intending  io  |)ass  three  years  in  Grcaec  and 
Asia,  and'  to  devote  that  time  to  perfecting  the  woikmao- 
ship  of  the  poem,  ^t  Athens  he  met  Augustus  and  was 
persuaded  by  him  to  return  with  him  to  Italy.  V  While 
visitiii^  Mcgara  under  a  burning  sun,  he  was  seized  with 
illness,  anil,  as  ho  continued  his  voyage  without  interrup- 
tion, he  grew  rapidly  worse,' and  died  on  the  2lKt  of 
Seplemlior,  in  bis-fifty-fimt  year,  a  few  day.t  after  landing 
nt  Brundi.^ium.  ;  In  his  last  illnes>  ho  called  for  the  rases 
containing  his  manu.«cript%  with  tlio  iiitcntinn  of  burning 
the  j£nr)J.  -J  He  had  prcviou.ily  left  directions  in  his  will 
that  his  literary  executors,  Varius  and  Tucca,  Minuld 
puVli'h  nothing  of  IiIh  which  had  not  already  been  ^ivcii 
to  tlic  world  by  himself.  This  jiathctic  dcaire  that  the 
work  to  which  he  lia/l  given  on  much  rare,  and  of  which 
lucb  great  ex|icctations  were  fo^m^d,  should  not  survive 
bim  ho*   been    u^cd  as  an    argument  to   iirovo    his.owo 


dissatisfaction  with  the  poem.  -  A  passage  from  b  letter  of 
his  to  Augustus  is  also  ouoted,  in  which  he  speaks  as 
if  he  felt  that  tbe  undertaking  of  the  work  'uad  been 
a  mistake.  -Virgil  does  not  indeed  show  that  sanguine 
confidence'  in  the  result  of  his.  labours  which  Horace 
expresses  on  the  completion  of  the  three  books  of  lyrical 
poetry  to  which  he  devoted  the  best  years  of  his  life  ;  but 
the  lines  (■£>'.,  ix.  4-14,  Ac.),' 

V  Fortunati  ombo  si  quid  mea  caimina  possunt,"  tc; 
though  with  less  self-assertion,  imply  a  simiUr  assurance 
that  his  work  would  endure  as  long  as  the  Roman  state 
and  empire^  The  dissatisfaction  with  his  work,  increased 
by  the  depression  of  his  last  illness  and  the  faiigue  of 
the  long  tension  of  mind,  heart,  and  iiliagmation  Upon 
it,  may  .'^more  probably,  be  ascribed- to- Lis  passTonato 
craving  ffir  a  perfection,  cf  workmansTiip  which  death 
prevented  him  from  attaining  than  to  any-sense  either  of 
the  unworthiness  of  his  subject  or  of  his  own 'inadequacy 
to  do  justice  to  it.  V.The  commands  of  Augustus  fortunately 
intervened  to  prevent  the  loss  of  some  of  the  noblest  poetry 
of  smtiquity  and  of  the  most  enduring  monument'  of  the 
greatness  and  glory  of  Rome* 

He  was  buried  at  Kaples,- where  his  tomb  was  long 
regarded  with  religious  veneration,  and  visited  as  a  templei 
That  veneration  was  a  survival  of  the  feeling  .with  which 
he  was  regarded  in  his  lifetime;  and  is  greater  than  what 
we  find  attaching  tO^.the. 'actual  memory  of  any  other 
ancient  poet,  though-' the  mystery  connected  with  the 
personality  of  Homer  excited  a  greater  curiosity.  Horace 
is  our  most  direct  ivitness  of  the  afl^ection  which  .he  in- 
spired among  his  contemjxiraries.  -iThe  qualities  by  which 
he  gained  their  love  .were,  according  to  his  testimony, 
"  candor," — that  sincerity  oC"  nature  and  goodness  of 
heart  which,  along  with  "  fides  "or  loyalty,  the  Ropians 
valued  most  among  the  qualities  which  attach  men  to  one 
another;  and  "  pietas," — the  deep  aff'ection  for  kindred, 
friends,  and  country,  combined  with  a  reverent  spirit, 
which  they  prized  above  all  personal  qualities.  \  The 
statement  of  his  biographer,  that  ho  was  known  in 
^faples  by  the  name  "  Parthenias,"  is  a  testimony  to  the 
exceptional  purity  of  his  life  in  an  ago  of  licence.  -These 
direct  testimonies  are  confirmed  by  the  indirect  testimony 
of  his  works.  Scarcely  any  poet  in  any  age  seems  to 
deserve  so  high  a  rank  among  those  whom  he  himself, 
characterizes  as  "  pii  vates  et  Pha-bo  digna  locuti.'.^'  The' 
seclusion  of  his  life  and  Lis  devotion  .to  his  art  touched  the 
imagination  of  his  countrymen  as  the  finer  qualities  of  his 
nature  touched  the  heart  of  his  friends.^"  It  had  been,  from 
the  time  of  Cicero,'  the  ambition  of  .the  men  of  finest 
culture  and  most  original  genius  in  Rome  to  produce  a 
national  literoture  which  might  rival  that  of  Greece  ;  and 
the  feeling  that  at  last  a  poem  was  about  to  apjicar  which 
would  equal  or  surpass  the  greatest  among  all  tho  worka 
of  Greek  genius  found  a  voice  in  the  lines  of  Propcrtiua- 

"  Ccdito  Itoniani  ftciiptorcs,  cetlito  Gniii; 

.     Nrscio  quid  uiajus  iiucitur  lli.iilc'J 

Tbd  feeling  which  .Lis  countrymen  and  conlomporariES 
entertained  towards  Liip  seems  justified  by  the  personal 
impression  which  he  produces  on  modern  readers, — an 
iniprcssiun  of  sanctity,  as  of  one  who  habitutilly  lived  in  a 
higher  and  sercncr  sphere  than  that  of  this  world.  Tho 
reverential  love  inspired  by  lym  is  soniclhiiig  distinct  from 
tho  affection  felt  for  Horace  ns  a  familiar  friend,  a  wim 

■     *  C/.  Tttjtf.  I)iMp.,  ti.  2  :   "  QuninoliiTni  Imrlrfr  onn  ■  ■       ri-  tj 

jraixiint,    lit    liujitft    quoqut   f;cnrnB   lathlrni   Jnni     1  '  >-ia 

orijtkant,"  &r.     Tlip»t.' wnnli  apply  HTCialty  lo  pliilotoi '..jrti, 

but  ollirr  p.i*tftcr^  til  tlio  lanie  nti<l  tit  «»lltfr  work*  Imply  Ih.il  Ctrrru 
thoiicht  tlul  lli<-  !'. -miM'  ti.-"l  <qual*«ptiInilM  fur  otlirr  ilr|virtincnU 
gf  litfratiii*  :  '.ic«  of  t1i«  AticiivUn  )>octa  iu  c.tttt  appr^ 

priatiiig  In  \,  al  iiroviuco  ol  (imk  htanry  art  Hcutato 

ioilicau  iba  ui..'  -. 
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eoansellor,  uid  genial  companioD,  sharing  tho  ordinary 
intoresU  and  pleasures  o(  life,  liablo  to  tho  samo  weak- 
nesses and  endeanMl  by  tho  same  social  charm  a^  those 
who  an)  best  liked  ia  the  intercourse  of  our  own  day. 

Villi's  fuiM  u  a  po«t  mts  on  the  thrc«  acknowlctlgo^l  works  of 
hit  Mrljr  and  mature  manhood— tho  pastoral  |>ocms  or  £i:logues, 
th«  G*crg%c3^  and  tbo  .Stuui — all  written  in  that  hcxamotrr  verso 
wbtch  be  recviv«J  from  his  immct,tiat«  pmlccc^so^4,  still  lacking 
•om«thing  in  rcriety  and  stuoothiioaa  of  cadence,  and  whioli  he  lolt 
to  the  w^rld,  in  tho  words  of  a  poet,  who,  if  any  one,  is  entitled  to 
•p«ak  with  authority  on  such  a  subject  > 

**TtM  noM««l  metre  eT«r  mouUnl  by  the  ]lp9  of  mia.'* 

Bat  other  poems  were  attributed  to  him  in  nncicnt  times,  and  have 
been  incorporated  with  his  acknowledged  works.  Thcso  arc  (1)  a 
c<4lcctioo  of  short  poems,  under  the  name  "Catalepton,"  most  of 
them  in  the  style  of  tho  &hort  poems  of  Catullus,  and  composed  in 
various  forms  of  tho  iambic  nu'tre  (chiefly  the  scazon),  and  in 
elegises;  and  (2).»ome  longer  poems,  the  Ciiirx^  Ciris,  Copa,  .Vordum^ 
to  which  sometimes  tho  .f  fiui  and  Dirm  are  added,  all  with  ono 
eitct(>tion  written  in  hexametersu  As  tho  younger  Pliny  mentions 
Vir^il  among  tho  men  of  grave  character  by  whoso  authority  he 
jvisu'i^s  his  own  occAsional  indulgence  in  tho  composition  of  slight, 
playful,  and  somewhat  indecorous  verses,  it  is  quilo  possible  that 
two  or  throe  pieces  of  that  kind  found  in  tho  CutaUpton  may  have 
been  written  oy  Virgil  when  fresh  f>om  tho  first  reading  of  Catullus. 
The  fifth,  written  in  the  couplet  moat  used  in  the  Epodcs  of  Horace, 
and  the  most  bittef  in  tone  and  coarsest  in  expression,  it  is  im- 
possible to  attribute  to  bim.  But  thcro  are  others  among  them  of 
which  there  is  no  reason  to  quiVition  the  authenticity,  and  which 
are  interesting  as  an  immediate  expression  of  tho  poet's  personal 
feelings  at  various  periods  of  his  life.  Of  tho  longer  poems  attri- 
buted to  him  in  ancient  times  it  is  clear  from  internal  evidence 
that  the  Ciris  and  Dirx,  though  belonging  to  the  Augustan  ago, 
are  not  hia.  The  ^tia  has  been  shown  to  have  been  written  in 
the  a^  of  Nera  The  Moretum  and  the  Cop<i  are  interesting  as 
f^raphio  and  sharply  defined  pictures  from  com?non  or  homely  life. 
But  the)'  have  nothing  in  common  with  tho  idealizing  art  of  Virgil, 
and  tho  tone  and  sentiment  of  tho  Copa  especially  are  quite  alien 
from  the  tone  and  sentiment  of  his  acknowledged  work.  Hut  there 
has  been  more  controversy  about  tho  authenticity  of  tho  Culcx. 
The  ambitious  saying,  not  to  apply  to  it  a  harsher  epithet,  attri- 
buted by  his  biographer  to  Lucan,  "et  Quantum  mihi  rcstat  ad 
Colicem,"  shows  that  in  his  time  it  was  believed  that  Virgil  had 
written  a  poem  of  that  name.  Martial  (xiv.  185)  writes  of  a 
Vulfx  as  tno  nndovjbted  work  of  Virgil.  He  believes  in  it  as 
unhesitatingly  as  he  does  in  the  "Passer  Catuili,"  and  speaks 
as  if  it  were  only  tho  patronage  of  Maecenas  that  enabled  Vifgil 
to  rise  to  higher  themes.  Virgil's  biographer  speaks  of  the  poem 
as  having  been  written  by  him  at  the  ago  of  sixteen,  though 
the  saying  of  Lucan  seems  to  imply  that  ho  supposed  it  to  have 
been  written  when  he  was  ten  years  older.  The  poem  has  no  trace 
of  the  charm  and  variety  of  Virgil's  stylo  and  rhythm,  and  is  even 
less  like  the  style  and  metre  of  the  Eclogues  than  of  his  later  poems. 
On  the  other  hnnd,  there  is  a  technical  correctness  and  regularity 
in  the  metre  which  was  not  possible  until  after  tho  art  of  Virgil 
had  made  the  knack  of  writing  hexameters  as  attainable  by  all 
educated  men  as  the  art  of  Popo  made  the  writing  of  the  heroio 
couplet ;  and  the  writing  of  such  verso  seems  to  hav6  become  a 
regular  part  of  a  liberal  education.  It  is  to  be  remembered  that  in 
the  some  soil  and  under  the  same  air  under  which  the  genius  of 
Virgil  and  Horace  exianded  to  such  stately  proportions,  there  was 
a  great  undergrowth  of  minor  po»'t3  who  are  the  frequent  butts  of 
Horace's  gooj-naturcd  satire.  Descriptions  of  nature  to  which 
they  were  trained  by  the  reading  of  Lucretius  and  Virgil,  and 
mythological  commonplace,  were  apparently  the  chief  materials  of 
their  verse  exercises.  The  descriptions  in  the  Cnltx  show  tho  care- 
ful  study  both  of  Lucretius  and  of  the  Edogiics  and  Gcorgics,  and, 
though  too  dilTuse  and  diluted,  are  not  without  a  real  perception  of, 
and  feeling  for,  Italian  nature.  But  it  is  very  difficult  to  believe  that 
the  poem^  w.is  ever  edited  by  or  acknowledged  by  Virgil  in  his  life- 
time. Nothing  is  more  alien  to  hLs  character  than  such  immature 
ambition.  It  is  difficult  also  to  believe  that  it  is  a  crude  effort  of 
his  boyhood,  accidentally  preserved,  and  given  to  the  world  after 
his  deatli  by  an  authorized  editor.  It  seems  more  probable  that 
it  is  the  composition  of  some  young  and  enthusiastic  admirer  of 
Virgil,  who,  some  time  after  his  death,  and,  perhaps,  after  tho 
death  of  his  immediate  contemporaries,  aucceedcd  in  palming  off 
bis  own  imititive  concoction  as  an  early  composition  of  the  great 
master.  The  dedication  to  the  "  revered  Octavius,"  if  tho  pekon 
addressed  is  the  "  young  Augustus,"  anjf  not  the  poet  and  historian 
meotioocd  S$  Horace,  and  the  linc^ — 

"  pMtf  riu*  gruTlore  wno  tibi  muta  loqaetur 
X(rttrm,  (Ubunt  cum  oinluroi  mlhl  tempera  fractns  *•— 

teem  like  not  very  ingenious  artifices  to  secure  acceptance  for  the 
poem,  and  to  represent  Virgil  as  already  in  boyhood  closely  con- 
oectad  with  the  future  emperor,  and  consdoos  of  his  own  genius  and 


of  tho  great  future  that  awaited  both  himself  *and  tho  young  friend 
whom  ho  addresses  as  "  sancto  puor." 

Tho  pastoral  poems  or  Eclogues— a.  word  denoting  short  selected  EclajutA. 
pieces — were  composed  between  tho  years  42  and  37  D.i.,  when 
Virgil  was  between  the  ace  of  twenty-eight  and  thirty'three.  By 
hia  invocation  to  tho  "Sicolidos  Musw'  and  "Arethusa,"  by  (ho 
names  "  Diiphnis"  and  "  Monalcas,"  "Thyrsis''  and  "Corydon,  &c., 
which  ho  gives  to  his  sheplierda,  by  his  mention  of  "Arcadians" 
and  of  "Eurotas,"  and  by  many  other  indications,  ho  avows  tho 
purjioso  of  eliciting  fi:om  tho  strong  I^itin  lang^l.^}'0  tho  melody 
which  the  "Sicilian  shepherd"  drew  but  of  Iho  "  Doric  reed,"  of 
peopling  tho  familiar  plains  and  rivor-bnnks  of  his  nntivo  land  with 
the  piclurosquo  figures  of  the  old  Greek  pastonil,  and  of  exprots- 
ing  that  tender  feeling  for  tho  beauty  of  Italian  scenes  which 
Theocritus  hnd  oxpressod  for  tho  benuty  of  Sicily.  Tho  position  of 
Virgil  indicated  in  iha  Eclogxies  \\a.%  not  unliko  that  indicated  in 
the  idylls  of  Theocritus, — that  of  a  youth  of  genius  with  nil  llio 
refinement  of  a  rich  culture,  but  with  rustic  tastes  and  habits, 
living  his  Ufo  among  other  young  poets  of  his  native  province, 
cultivating  his  art  by  friendly  rivalry  with  them,  and  nourishing 
his  genius  by  communion  with  tho  spirit  of  nature  a?  revealed  in 
tho  scenes  around  him  and  in  the  melodies  of  older  pcots.  It  was 
as  natural  under  these  circumstances  that  he  should  aspiro  to  be 
tho  Italian  Theocritus  as  that  Horace,  with  his  moro  social  nnd 
versatile  temperament,  and  with  tho  more  adventurous  experience 
of  \\\%  youth,  should  aspire  to  bo  the  Roman  Alcieus. 

The  earlifst  poems  in  tho  scries  woro  tho  second,  thirl,  and  fifth; 
and  these,  along  with  the  seventh,  ate  the  most  purely  Theocriteau 
in  character.  Tho  first  and  ninth,  which  probably  were  next  in 
order,  are  much  nioro  Italian  in  sentiment,  are  much  more  an  ex- 
pression of  tho  pot't's  own  feelings,  and  have  a  much  more  direct 
reference  botli  to  liis  own  circumslunces  and  tho  circumstances  of 
the  time.  The  fii"st  is  a  truo  poetical  reflex  of  tho  distress  and 
confusion  which  arose  out  of  the  new  distribution  of  lands,  and 
blends  the  poet's  own  deep  love  of  his  home,  and  of  the  sights  and 
sounds  familiar  to  him  from  childhood,  with  his  Italian  suscepti- 
bility to  the  beauty  of  nature.  The  ninth  is  immediately  connected 
in  subject  with  the  first.  It  contains  tho  lines  which  seem  accur- 
ately to  describe  the  site  of  Virgil's  farm,  at  tho  poin:  where  tho 
range  of  hills  which  accompany  the  river  for  some  dittaiico  tVom 
the  foot  of  tho  Logo  di  Garda  sinks  into  tho  plain  about  14  or  15 
miles  above  Mantua — 

"  Qua  se  subducerc  collea 
Ineipfunt  molllriuc  jugum  doniUtcro  cllvo." 

The  sixth  is  addressed  to  Varus,  who  succeeded  PolHo  as  governor 
of  the  Cisalpine  district.  Its  thenie  is  the  creation  of  the  world 
(according  to  the  Epicurean  cosmogony),  and  the  oldest  tales  of 
mythology.^  The  fourth  and  eighth  are  both  closely  associated  with 
the  name  of  Virgil's  earliest  protector,  Polllo.  The  fourth  celebrates 
the  consulship  of  his  patron  in  40  B.o. ,  and  perhaps  also  tho  birth  of 
his  son,  though  it  was  disputed  in  antiquity,  and  still  is  disputed, 
who  was  meant  by  tho  child  whose  birth  was  to  bo  coincident  with 
the  advent  of  *.he  new  era,  and  who,  after  filling  the  other  great 
offices  of  state,  was  to  "  rule  wiLli  his  father's  virtues  tho  world  at 
peace."  The  main  purpose  of  the  poem,  however,  is  to  express,  in 
connexion  with  pastoral  associations,  the  longing  of  tho  world  for  a 
ne\v  era  of  peaco  and  happiness,  of  which  tho  treaty  of  Brundisium 
seemed  to  hold  out  somo  definite  hopes.  There  is  no  trace  in  this 
poem  of  Theocritcan  influence.  The  rhythm  recalls  tho  stately 
monotonous  movement  of  the  longest  poem  of  Catullus,  not  tho 
vivacity  of  the  idyllic  rhythm.  The  ideas  are  derived  partly  from 
Greek  representations  of  the  Golden  Ago,  and  partly,  it  is  sup- 
posed, from  the  later  Sibylline  prophecies,  circulated  after  tlio 
burning  in  the  time  of  Sulla  of  the  old  Sibyllino  books,  and  pos- 
sibly tinged  with  Jewish  ideas.  Some  of  tho  phrascDlogy  of  tho 
poem  led  to  a  belief  in  the  early  Christian  church  tha;  Virgil  had 
been  an  unconscious  instrument  of  inspired  prophecy.  The  dato 
of  tho  eighth  is  fixed  by  a  reference  to  the  campaign  of  PoUio 
against  tho  Dalmatians  in  39  n.c.  It  is  founded  on  the  •Ifap^nKfvrpta 
of  Theocritus,  but  brings  before  us,  with  Italian  asscciations,  two 
love  tales  of  homely  Italian  life.  Tho  tenth  re^jroducea  tin; 
Daphnia  of  Theocritus,  and  is  a  dirge  over  the  unlappy  love  of 
Gnllus  and  Lycoris.  As  in  the  other  poems,  the  second  and  eighth, 
of  which  love  is  theTiurden,  it  is  to  the  romantic  and  fantastiti 
melancholy  which  the  passion  assumes  in  cci'tain  natures  that 
Virgil  gives  a  voice.  Nothing  can  bo  nioro  un;cnl  than  tho 
association  of  such  a  feeling  with  an  ordinary  Uaiscn  like  that  of 
Gallus,  the  adventurous  and  ambitious  soldier,  ant.  Cytheris,  tho 
notorious  actress  and  discarded  mistress  of  Antony.  But  there  \% 
no  representation  in  ancient  poetry  of  nn  ideal  and  chivalrous 
passion  so  tender  and  true  as  that  of  the  Gallus  of  Virgil. 

There  is  no  important  work  in  Latin  literature,  with  the  excep- 
tion of  tho  comedy  of  Terence,  so  imitative  ns  the  Eclogues.  Rut 
they  are  not,  like  the  comedies  of  Terence,  purely  exotic  as  well  as 
imitative.     They  are  rather  composite,  partly  Greek  and  partly 

1  In  tiic  Georgia  also  Virgil  attempLa  to  combine  aclence  villi  thu  poeUc  fanclca 
whIcN  fllled  lu  place  In  elder  tlmca. 
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Italian,  and,  is  a  vehicle  for  the  expression  of  feeling,  hold  an 
undefined  place  between  the  objectivity  of  the  Greek  idyll  and  the 
3nbjectiTity  of  the  Latin  elegy.  For  the  most  part,  they  exprcsa 
the  sentiment  inspired  by  the  beauty  of  the  world,  and  tho  kindred 
sentiment  inspired  by  the  charm  of  human  relationships.  Virgil's 
susceptibility  to  the  beauty  of  nature  was  fostered  by  the  sympa- 
thetic study  of  Theocritus,'  but  it  was  also  native  to  himself.  The 
originality  of  his  representation  appears  in  the  truth  with  which 
it  suggests  the  charm  of  Italy— the  fresh  and  tender  life  of  an 
Ita'ian  spring,  the  grace  and  delicate  hues  of  the  wild  flowers,  and 
the  quiet  bc.iuty  of  the  green  pastures  and  the  rich  orchards  of  his 
native  district.  The  representative  character  of  the  poems  is  en- 
hanced by  the  fidelity  and  grace  with  which  ho  has  expressed  the 
Italian  peasant's  love  of  his  home  and  of  all  things  associated  with 
it  But,  whatever  detraction  may  have  to  be  made  from  the 
originality  of  the  substance  and  form  of  these  poems,  the  supreme 
charm  of  the  medium  of  diction  and  rhythm  through  which  the 
poet's  feeling  has  found  utterance  is  universally  recognized.  'The 
power  of  varied  harmony  is  as  conspicuous  in  Virgil  s  earliest 
poems  as  iu  the  maturer  and  more  elaborate  workmanship  of  tho 
Gcorgics  and  jEneid.  The  Italian  langu.ige,  without  sacrifice  of  the 
fulness,  strength,  and  majesty  of  its  tones,  acquired  a  more  tender 
grace  and  more  liquiii  S?w,  which  reappeared  long  after  in  tho 
poets  of  modem  1  taly,  from  the  gifi— the  "  mollc  atque  facetum  " — 
which  the  Muses  of  country  life  bestowed  on  Virgil. 
Giorgia.^  But  these  Muses  had  i  more  serious  and  dignifiea  j'ss'tion  .to 
fulfil  than  that  of  glorifying  Ihe  picturesque  Mstime,  the  "dolco 
far  niente,"  the  "otia  dia,"  of  rural  life.  The  Italian  imagina- 
tion formed  an  ideal  of  the  happiness  of  a  countrj-  life  nobler  than 
that  of  passive  sttscep'.ibility  to  the  sights  and  sounds  ef  tho  out- 
ward world.  In  the  idyllic  picture  in  which  Horace  enumerates 
the  various  delights  of  the  countryman's  condition  {Epode^),  while 
the  iileasures  to  eye  and  ear  are  not  wanting,  more  stress  is  laid  on 
the  labours  by  which  man  cooperates  with  nature,  and  on  the  joy 
with  which  he  contempbtes  the  I'esolU  of  his  toil.  It  was  the 
aim  of  tho  more  serious  Roman  writers  to  invest  objects  which 
minister  to  practical  utility  with  the  glory  and  charm  of  poetry. 
Snptonius  tells  us  that  Augustus  valuednothing  so  much  in  litera- 
ture aa  "pracepta  et  excmpla  publico  vel  privatini  salubria." 
It  is  stated  that  Miecenas,  acting  on  the  principle  of  employing 
tho  poets  of  the  time  in  favour  of  the  conservative  and  restorative 
policy  of  the  new  government,  directed  the  genius  of  Virgil  to  the 
anbject  of  the  Georgics.  From  a  moral,  social,  and  national  point 
of  view,  no  object  could  bo  of  more  consequence  in  the  eyes  of  a 
statesman  whoso  master  inherited  tho  policy  of  the  popular 
le-iders  than  the  revival  of  the  great  form  of  national  industry, 
associated  with  tho  older  and  happier  memories  of  Rome,  which 
had  fallen  into  abeyance  owing  to  the  long  unsettlement  of  the 
revolutionary  era  as  well  as  to  other  causes.  Virgil's  previous  life 
and  associations  made  it  natural  for  him  to  identify  himself  with 
this  object,  while  his  genius  and  artistic  accomplishment  fitted  him 
to  enlist  the  invagination  of  his  countrymen  in  favour  of  so  great  a 

Eractical  reform.  It  would  bo  a  moat  inadequate  and  false  view  of 
is  purpose  to  suppose  that,  like  the  .\lexandrian  poets  or  tho 
didactic  poets  of  modem  times,  he  desired  merely  to  make  nscful 
information  and  practical  precepts  more  attractive  by  the  aid  of 
poetical  rhythm  and  diction.  His  aim  «as  rather  under  tho  form 
of  practical  instruction  to  describe  with  realistic  fidelity,  and  at 
tho  same  time  to  surround  with  an  atmosphere  of  idealizing  poetry, 
the  annual  round  of  labour  in  which  the  Italian  yeoman's  life  was 
raised;  to  bring  out  the  intimate  relation  with  the  manifold  aspects 
and  processes  of  nature  into  which  man  was  brought  in  the  course 
of  that  life,  and  to  suggest  the  delight  to  heart  and  imagination 
which  he  drew  from  it ;  to  contrast  the  simplicity,  security,  and 
sanctity  of  such  a  life  with  tho  luxury  and  lawless  ]iassions  of  tho 
great  world;  and  to  laiociito  the  ideal  of  a  life  of  rustic  labour 
with  the  rarie.1  beauties  of  luly  and  the  historic  glories  of  Rome. 
Thn«  «  ipdrulafive  and  riligloui,  an  ethical  and  patriotic,  niolivo 
fi  '  '  '      •^'l  apparent  motive  of  conveying  instruc. 

I:  ion  of  the  dipnity  of  his  subject  sepaates 

tt  li  from  all  other  didactic,  as  distinct  from 

plul,..,pliic,  \r^a,i.     He  has  produced  in  the  Georijicj  a  now  typo  of 
tlidactic,  as  in  the  jKneid  he  has  produced  a  now  type  of  epic,  poetry. 
Th«  subject  which  is  unfolded  in  tho  four  opening  lines— 

"  Oulil  ffc'-Ut  l»t««  Mffpt<-«,  quo  ii4»n  iTTam 
\  «rl«f«,  Ms^roaa.  nlmltqiM  sdjancvrt  f Iff 
Convfnlat;  qoa  rura  bourn,  qal  fuKa*  liNbendo 
flu  p«cor1,  aplboa  qaanu  txpvrltnlla  parel*  "— 

lb  troatwl  In  fiiir  l>r,<.V»,  wrying  in  length  from  514  to  E<!6  lines. 
The  first  treatt  of  Iho  tillage  nf  the  firM«,  o(  the  constellilions,  tho 
ris*  snd  Mtting  of  whii-h  form  Iho  farmer's  calendar,  and  of  tho 
signs  of  the  weather,  on  which  the  succeu  of  his  labours  largely 
deiM'n'N.  Tho  wond  treats  of  tho  cultivation  of  trees,  and 
•sp«<'ially  of  •■  "  —  I  olive,  two  grrat  staples  of  the  national 
wraith  and  n  'T  •  ''"  'hi'd  "f  'ho  rearing  of  henli  and 

(locks  and  tl  '  ' '   horws  ;  th"  fourth  of  iho  tending  of 

btm.  .Th*  trsalmout  of  the**   homely  subjseU  is  rsliiTod  by 


various  episodes,  introduced  at  various  places,  but  mainly  at  tho 
end  of  the  different  books,  which  serve  to  briug  out  the  intimate 
conneicion  of  his  theme  with  his  national  and  ethical  purpose. 

As  he  had  found  in  Theocritus  a  model  for  the  form  in  whicli 
his  idler  fancies  were  expressed,  he  turned  to  an  older  page  in 
Greek  literature' for  the  ontline  of  the  fomi  in  which  his  graver 
interest  in  rural  aflairs  was  to  find  its  outlet;  and,  though  the  It^orit 
ajid  Dayso!  Uesiod  could  not  supply  an  adequate  mould  for  tho 
systcmaric  treatment  of  all  the  processes  of  niral  industry,  and  still 
less  for  the  treatment  of  the  larger  ideas  to  which  this  systematic 
treatment  of  the  subject  is  suljsidiaty,  yet  that  Virgil  considered 
him  as  his  prototypfe  is  shown  by  the  lino  which  concludes  one  of 
the  cardinal  episodes  of  the  poem — 

*'  Ascrvamqae  cano  Romana  per  opplda  carmen." 
By  the  use  which  he  makes  of  his  quaint  phraseology  ^itxl' 
attracts  attention  to  the  relation  which  he  wishes  to  establish 
between  himself  and  Hcsiod;  and  in  the  religious  spirit  with  which 
thev  each  regard  man's  labours  and  condition  in  the  world  there  is 
a  real  affinity  between  the  primitive  Boeotian  baid  and  the  refined 
artist  of  the  Augustan  age.  Virgil  accepts  also  tho  guidance  of  other 
models  of  tho  oecadence  of  Greek  literature,  tho  Alexandrian  poeta 
who  treated  the  science  of  their  day — astronomy,  natural  histary,and 
geography — in  tho  metre  aud  diction  of  epic  poetry.  But,  in  avail- 
ing himself  of  the  work  pf  the  Alexandrians,  Virgil  is  like  a  great 
master  making  use  of  mechanical  assistants.  From  the  compari- 
son of  passages  in  tho  Georgia  with  passages  in  those  antnora 
JTJ;:--*^  suggested  them,  we  leara  to  appreciate  the  immrasunblj 
superiority  of  tho  poetical  lan^age  of  Rome  at  tho  nlaturity  of  its 
development  over  tho  exotic  diction  produced  in  tho  decay  of  Greek 
creative  imagination.  But  a  more  powirful  influence  on  the  form, 
ideas,  sentiment,  and  diction  of  the  Georgia  was  exereisod  by  tho 
great  philosophical  poem  of  Lucretius,  of  which  Virgil  had 
prooauf^  bier.  »  diligent  student  slice  tho  time  of  its  first  appear- 
ance, and  with  which,  in  the  phrase  of  the  English  editor  of  tl-o 
older  poet,  his  mind  was  "saturated"  when  ho  was  engaged  in  tho 
composition  of  tho  Georgia.  In  Virgjil  we  find  tho  sjiirit  orllcsiod 
in  conflict  with  tho  spirit  of  Lucretius.  He  is  at  once  attracted 
and  re|ielled  by  the  genius  <nd  attitude  of  the  philosophic  |>ocL 
He  is  possessed  by  his  imaginative  conception  of  nature,  as  a  living 
all-pervading  power  ;  he  shares  with  him  tho  Italian  lovo  of  tho 
beauty  of  the  world,  and  tho  pathetic  sympathy  with  animal  as 
well  as  human  life.  He  recognizes  with  enthusiasm  his  contem- 
plative elevation  above  the  petty  interests  and  passions  of  life.  But 
he  is  repelled  by  his  apparent  separation  from  tho  ordinary  beliefs 
and  pleasures,  the  hopes  and  fears,  of  his  fellow  men.  Virgil  is  in 
thorough  sympathy  with  the  best  restorative  tendencies— religious, 
social,  and  national— of  his  time ;  Lucretius  was  driven  into 
isolation  by  the  anarchic  and  dissolving  forces  of  his. 

So  far  as  any  speculative  ide.a  umierlying  tho  details  of  tho 
Georgia  can  be  detected,  it  is  one  of  which  the  source  can  be  traced 
to  Lucretius— tho  idea  of  the  struggle  of  human  force  with  tho 
forces  of  nature.  In  Virgil  this  idea  is  modified  by  Itali.an  piety 
and  by  the  Italian  delight  in  tho  resulu  of  labour.  In  the  general 
plan  of  the  poem,  and  the  systematic  arrangement  of  his  materials, 
Virgil  follows  tho  guidance  of  Lucretius  rather  than  of  any  Greek 
model.  Tho  dedication  and  personal  appeals  to  Mxcenaa  sro 
parallel  to  those  addressed  to  Memmius.  Iho  distinction  between 
a  poem  addressed  to  national  and  one  addressed  to  philosophical 
Bym[>alhies  is  marked  by  tho  prominence  assigned  in  tho  ouo 
poem  to  C.Tsar  as  the  supreme  personality  of  tho  age,  in  the  other 
to  Epicurus  as  the  supreme  master  in  the  realms  of  mind.  Tho 
invocation  to  the  "Pi  agrestes,"  to  the^old  gods  of  mythology  and 
art,  to  the  living  Cwaar  as  the  latest  power  added  to  the  p.igan 
Pantheon,  is  Iwth  a  parallel  and  a  contrast  to  the  invocation  to  the 
all-pen-ading  principle  of  life,  personified  as  "Alma  Venus."  In 
the  systematic  treatment  of  his  materials,  and  tho  intrnipersion  of 
episodes  dealing  with  tho  deei>er  |«ctical  and  human  interest  of  tho 
subject,  Virgil  adheres  to  the  practice  of  the  older  jweL  Ho  make* 
uso  of  his  connecting  links  and  formulas,  such  as  "principio," 
"qnod  superest,"  "his  animadversis."  "  nunc  age,"  kc.  Mrgil 
indeed  uses  these  more  sparingly,  so  as  to  make  tho  logical 
mechanism  of  the  poem  less  rigid,  while  he  still  keeps  up  tho 
liveliness  of  a  personal  address.  Ho  shows  his  artistic  »ii|«TloritY 
by  passing  lightly  over  details  which  it  is  impossible  lo  invest  with 
beauty.  All  his  topics  admit  of  bring  vitalized  by  attributing  ths 
vivacity  of  human  relationships  and  sensibility  to  natural  procesx-s, 
and  by  association  with  the  joy  which  the  ideal  farmer  feels  in  Iho 
results  of  his  energy  Much  of  tho  argument  of  Lurrrlius,  nn  llio 
other  hand,  is  as  remoto  from  the  genial  prrwnco  of  nature  a.s  from 
human  associations.  Virgil  makes  a  much  lar((sr  uso  than  Lucretius 
nf  ornament  Imrrowen  from  older  poetrv,  art,  science,  and  mythology. 
Tliere  is  unifomity  of  chaslencsl  excellence  in  thedidlon  and  rrrsi- 
firalion  of  iho  nr'orgiet,  cnnlrn«ling  with  the  imaginstlvo  tone  of 
isolated  oxpressioni  and  the  majesty  of  i«nble.l  lines  and  jvassagrs 
in  Lucretius.  Ths  "vivi.ls  vis"  of  imaginslion  is  more  ap|>arent 
in  tho  older  poet ;  the  srtislio  p»rfrrlio»  ftf  Virgil  is  sven  mom 
conipicttous  in  ths  Osoryics  tbsn  in  ths  tielogust  or  ths  <£iMtd. 
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"Hm  principal  epWodM  of  the  poem,  in  v'lich  tho  tnio  dimity 
•ad  homui  intanw  of  th«  subject  uro  brought  out,  occur  in 
the  hrtf  and  Mcond  books.  Otoer  shorter  cpisodca  intonippnicd 
through  th«  ditTervnt  books  add(T&riety  to  tbo  didftctic  diMjuiaition. 
Thrao  episodes,  &s  is  the  oaso  still  more  with  tho  episodes  of 
Lucretius,  are  not  detached  or  i»oUtc>.l  ornaments,  but  giro  a 
higher  unity  to  the  po^m,  and  aw  tho  main  ground  of  ita  ixrma- 
nent  hold  upon  the  world.  Thoro  is  indee-.l  ouo  marked  exception 
to  this  rule.  The  longopisodo  with  which  tho  whole  poem  ends, — 
tho  tale  of  the  shepherd  Arist.xu^  with  which  is  concocted 
the  more  poetical  fable  of  Orphoits  and  Eurydico,  h&a  only  tho 
slightest  connexion  with  tho  general  ideas  and  sentiment  of  tho 
poem.  It  is  altogether  at  rarianco  with  the  truthful  realism  and 
the  Italian  feeling  which  provade  it.  If  we  suppose  that  Virgil 
originally  thought  it  necessary  to  relieve  tho  interest  and  keep  tho 
attention  of  his  readers  by  appealing  to  their  tasto  for  thoso 
mythological  talcs,  which  in  an  earlier  part  of  tho  poem  ho  had 
Jeoried  u  **omnia  jam  rolgata,'*  it  would  bo  difficult  to  acquit 
sren  so  great  an  artist  of  some  forgvtfulnesa  of  the  requirement  of 
unity  of  impression  in  avork  of  art,  especially  in  such  a  "  tcmplum 
de  marmort)"  as  the  Owrgies.  But  we  are  distinctly  told  that  tho 
concluding  episode,  from  the  middle  till  the  end  of  tho  fourth  book, 
had  containec  the  praises  of  Gallus,  tho  friend  of  Virgil's  youth, 
who,  aboat  tho  time  when  Virgil  was  finishing  tho  poora,  had  gained 
distinction  in  tho  war  against  Cleopatra,  and  haa  in  consequence 
been  made  the  first  goremor  of  tho  new  province  of  Egypt  It  is 
difficult  to  see  how  such  a  statement  could  have  been  invented  if  it 
were  not  true.  Such  a  conclusion  might  well  have  been  in  keeping 
with  the  main  purpose  of  tho  poem.  As  tho  first  book  ends  with 
a  dirge  over  the  national  fortunes  before  tho  outbreak  of  tho  war 
with  Antony  and  Cleopatra,  tho  last  book  might  well  havo  ended 
with  a  hymn  of  triumph  over  the  successful  endof  that  war,  in  which 
the  hero  of  Virgil'?  youthful  enthusiasm  played  so  distin":uished  a 
part  After  tho  fall  of  Gallus,  owing  to  his  ambitious  failuro  in 
nis  Egyptian  administration,  and  his  death  in  26  B.C.,  the  poet, 
aocormng  to  the  story,  in  obedienco  to  tho  command-  of  tho 
emperor,  substituted  for  this  encomium  tho  beautiful  but  ir- 
nlerant  fable  of  Orpheus  and  Eurydice,  in  which  he  first  dis- 
plared  the  narrative  skill,  tho  pathos,  and  tho  magical  power  o( 
making  the  mystery  of  tho  unseen  world  present  to  tho  imagin- 
ation, which  characterize  tho  ^■Eruid. 

The  cardinal  episodes  of  the  poem,  as  It  now  stands,  aro  the 
passages  in  bk.  L  from  line  464  to  tho  end,  and  in  bk.  ii.  from  136 
to  176  and  from  475  to  542.  Tho  first,  introduced  in  connexion 
with  tho  signs  of  the  weather,  recounts  the  omens  which  accom- 
panied tho  death  of  Julius  Ccesar,  and  shows  how  tho  misery  of 
Italy  and  the  neglected  state  of  tho  fields,  for  which  tho  poem  seeks 
to  find  a  remedy,  aro  tho  punishment  for  the  great  sin  of  the 
previous  generation.  In  the  second  of  these  passages  tho  true  key- 
note of  tho  poem  is  struck  in  tho  invocation  to  Italy-^ 

"  Salre,  mnpna  parens  fnigum,  Satamla  tellos, 
Magoa  Tlmm, 

The  thought  of  tho  varied  beauties  of  the  land,  of  the  abundance 
and  variety  of  its  products,  of  its  ancient  cities  and  mighty  works 
of  man,  its  brave  and  hardy  races,  the  great  men  and  great  families 
who  had  fought  for  her  and  saved  her  in  old  times,  and  of  him, 
the  greatest  among  her  sons,  who  was  then  defending  Rome  against 
her  enemies  in  the  farthest  East,  inspires  the  poet,  and  gives 
dignity  to  the  trivial  details  which  seem  sometimes  to  clog  his 
high  ambition.  But  a  still  higher  and  more  catholic  interest  is 
given  to  the  subject  in  tho  greatest  of  the  episodes, — the  most 
perfect  passage  in  all  Latin  poetry, — that  from  line  458,  **  0  fortu- 
vatos  nimiam,"  to  the  end.  Tho  subject  is  there  glorified  by  its 
connexion  not  only  with  the  national  wellbeing  but  with  the 
highest  life  and  purest  happiness  of  man.  An  ideal  is  held  up  to 
the  imagination  in  which  tho  old  rcalistio  delight  in  tho  labours  of 
the  field  blcnda  with  tho  now  delight  in  tho  beauty  of  nature,  and 
\%  associated  with  that  purity  and  happiness  of  family  life  which 
was  an  Italian  ideal,  and  with  the  pootry  of  those  religious  beliefs 
and  observances  which  imparted  a  sense  of  security,  a  constantly 
recurring  charm,  and  a  bond  of  social  sjiupatby  to  the  old  rustic 
life. 

The  Georgia  la  not  only  tho  most  perfect  in  art,  but  is  tho  most 
native  in  scutinont  and  conception  of  all  tho  works  of  tho  ancient 
Italian  genius.  It  is  essentially  Italian  in  idea,  in  detail,  in 
roligioos  and  ethical  feeling,  in  colouring  and  sentiment,  in  its 
•olid  and  massivo  composition.  Though  tho  form  was  borrowed 
from  the  Greek,  yet  wo  have  to  remember  that  it  was  only  by 
becoming  a  prorince  of  Roman  art  that  tho  didactic  poem  acquired 
dignity  and  tho  capacity  of  treating  a  great  thome.  Even  where 
he  borrows  from  Greek  origin4la,  Virgil,  like  a  conqueror,  makes 
the  Greek  mind  tributary  to  his  national  design.  The  Gcorgics, 
tho  poem  of  the  land,  is  as  essentially  Italian  as  the  Odysacij,  tho 
poem  of  the  tea,  is  essentially  Greek.  Nature  is  presented  to  us 
as  she  is  revealed  in  tho  soft  and  rich  luxuriance  of  Italian  land- 
scape, not  in  the  clcarlv  defined  forms  of  Greek  scenery.  The 
dhical  and  religiou.9  ideal  upheld  is  an  Italian  one.     As  a  work  of 


art,  while  showtofC  in  tho  largest  degree  tho  roooptivity  of  tho 
Orcok  fooling  for  form  and  symniotry  which  was  tho  primary  con- 
dition of  all  Roman  success  in  literature,  tho  poom  shows  equally 
the  Italian  suscoptibility  to  tho  In-auty  of  tho  outward  wurld,  tho 
dignity  and  sobrictv  of  tho  Italian  imagination,  thu  firm  and 
enduring  structure  oi  all  Koman  workmanship. 

Tho  work  which  yot  remoincd  for  Virgil  to  accomplish  was  tho  jlSnnd. 
addition  of  a  great  Roman  epic  to  literature.  This  lind  been  tho 
earliest  elTort  of  tho  national,  imagination,  when  it  first  departed 
from  tho  mero  imitative  reproduction  of  Greek  originals.  *rho 
work  which  had  given  tho  truest  expression  to  tho  genius  of  Romo 
before  tho  time  of  Virgil  had  been  the  Amuilcs  of  Ennius.  This 
work  had  been  supplemented  by  various  historical  poems  but  had 
never  been  superseded.  It  satisfied  tho  national  imagination  nsan 
expression  of  tho  national  life  in  its  vigorous  prime,  but  it  could 
not  satisfy  tho  newly  developed  sense  of  art;  and  the  expansion  of 
the  national  life  since  tho  days  of  Ennius,  and  thn  changed  con- 
ditions into  which  it  passed  after  tho  battle  of  Actium,  demanded 
a  new  and  ampler  expression.  It  had  been,  as  wo  le.un  both  from 
his  biographer  and  from  himself — 

"  Cum  canorem  rcRcs  ct  prcella  " — 
Virgil's  earliest  ambition  to  writo  an  heroic  poem  founded  on  the 
traditions  of  Alba  Longa ;  and  ho  had  been  repeatedly  urged  by 
Augustus  to  celebrate  his  oxploit-s.  Tho  problem  before  him  was 
to  compose  a  work  of  art  on  a  large  scale,  which  shorld  represent  a 
groat  action  of  tho  heroic  ago,  and  should  at  the  same  lime  embody 
tho  most  vital  ideas  and  sentiment  of  tho  hour, — which  in  substanco 
should  glorify  Romo  and  tho  present  ruler  of  Romo,  while  in  form 
it  should  follow  closely  the  great  models  of  opic  poeti'y  and  repro- 
duce all  their  sources  of  interest.  It  was  his  ambition  to  be  the 
Homer  as  ho  had  been  th«  Theocritiis  and  Hesiod  of  his  country. 

Various  objects  had  thus  to  bo  combined  in  a  work  of  art  on  the 
model  of  tho  Greek  epic: — tho  revival  of  interest  in  tho  heroic  fore- 
time; tho  satisfaction  of  tho  national  and  imperial  sentiment;  tho 
expression  of  tho  enthusiasm  and  of  tho  deeper  currents  of  emotion 
of  the  age ;  the  personal  celebration  of  Augustus.  A  new  type  of 
epic  poetry  had  to  bo  created,  as  a  now  typo  of  didactic  poetry  had 
been  realized  in  tho  Gcorcfics.  It  was  desirable  to  select  a  single 
heroic  action  which  should  belong  to  the  cycle  of  legendary  events 
celebrated  in  tho  Homeric  poems,  and  which  should  be  associated 
with  the  wholo  fortunes  of  Konie  and  with  tho  supreme  interests  of 
tho  hour.  The  only  subject  which  in  any  way  satisfied  these 
apparently  irreconcilable  conditions  was  that  of  tho  wanderings  of 
JEneas  and  of  his  final  settlement  in  Latium.  Tho  story,  though 
not  of  Roman  origin  but  of  a  composite  growth,  had  been  familiar 
to  tho  Romans  from  the  beginning  of  their  literature,  and  hail  been 
recognized  by  official  acts  of  senate  and  people  as  associated  with  tho 
national  fortunes.  The  subject  enabled  Virgil  to  tell  over  again 
and  to  givo  novelty  to  tho  tale  of  tho  fall  of  Troy,  and  to  tell  a  tale 
of  sea-adventure  similar  to  that  of  the  'wanderings  of  Odysseus. 
But  tho  special  applicability  of  his  subject  to  his  purposes  was 
determined  by  tho  claim' which  thg  Julii,  a  patrician  family  of 
Alban  origin,  made  to  descent  from  Iiilus,  tne  supposed  son  of 
.^neas  and  founder  of  Alba  Longa.  The  personal,  as  distinct  from 
the  national  and  artistic,  motives  of  the  poem  could  bo  satisfied  by 
this  subject  alone. 

The  yEneid  is  thus  at  once  the  epic  oi  the  national  life  under  its 
new  conditions  and  an  imitative  epic  of  human  actions,  manners, 
and  character.  The  truo  keynote  of  tho  poem  is  struck  in  tho  line 
with  which  tho  proem  closes — 

"  Tontffi  moils  erat  Romnnem  condcre  £cntem." 
Tho  idea  which  underlies  the  wholo  action  of  the  poem  is  that  of 
tho  great  part  played  by  Rome  in  the  history  of  the  world,  that 
part  being  from  of  old  determined  by  divine  decree,  and  carried  out 
through  the  virtue  of  her  sons.  The  idea  of  univc  -sal  empire  is 
thus  the  doininant  idea  of  tho  poem.  "With  this  id;a  that  of  tho 
unbroken  continuity  of  tho  national  life  is  iiitiraatisly  associated. 
Tho  reverence  for  antiquity,  for  old  customs  and  th )  traditions  of 
tho  past,  was  a  largo  element  in  tho  national  sentiment,  and  has  a 
liromiDent  place  in  tho  u^ncid.  So  too  has  the  feeling  of  local 
attachment  and  of  tho  power  of  local  association  ov(r  tho  ima^jina- 
tion.  Tliis  feeling  is  specially  appealed  to  in  tho  eighth  book,  which 
has  been  called  tho  most  purely  Roman  in  the  poem.  Tho  poem 
is  also  characteristically  Roman  in  the  religious  belief  and  observ- 
ances which  it  embodies.  Behind  all  tho  couvcnticmal  and  artistic 
machinery  of  the  old  Olympic  gods  thero  is  the  Itonian  apprehen- 
sion of  a  groat  inscrutable  power,  manifesting  itfclf  by  arbitrary 
signs,  exacting  jealously  certain  obsL-rvances,  alienated  for  a  timo 
by  neglect,  and  again  appeased  by  compliance  with  its  will,  working 
out  its  own  secret  purposes  through  tho  agency  of  Roman  arms  and 
Roman  counsels. 

Tho  word  by  which  Virgil  recognizes  this  power  is  Fatum  (or 
Fata  in  tho  plural).  Tho  hero  of  the  yEneid  is  an  instrument  in 
their  hands,  and  tho  living  emperor  is  regardei  as  fuHilling  tho 
samo.function  in  tho  actual  world.  Tho  predominance  of  this  idea 
gives  coherence  to  tho  action,  and  establishes  its  relation  to  tho 
wholo  national  life.     The  poem  is  thus  a  religious  as  well  as  a 
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national  epic,  and  this  explains  the  large  part  played  in  the  derelop- 
ment  <»(  tno  action  by  special  revelation,  omens,  prophecies,  cere- 
nooial  osa^s,  and  prayer.  Bnt,  while  the  predominant  religioua 
idea  of  the  poem  is  that  of  a  divine  purpose  carried  out  regardlessly 
of  human  feeling,  in  other  parts  of  the  poem,  and  especially  in  that 
passage  of  the  sixth  book  in  which  Virgil  tries  to  formulate  his 
deepest  conrictions  on  individual  destiny,  the  agency  of  fate  seoms 
to  yield  to  that  of  a  spiritual  dispensation,  awanling  to  men  their 
portions  according  to  their  actions. 

The  idealization  of  Au^istus  is  no  expression  of  serrile  adulation. 
It  is  through  the  prominence  assigned  to  him  that  the  poem  is  truly 
representative  of  the  critical  epoch  in  human  affairs  at  which  it  was 
written.  The  cardinal  fact  of  that  epoch  was  the  substitution  of 
j>ersonal  rule  for  the  rule  of  the  old  commonwealth  over  the  Roman 
world.  Virgil  shows  the  imaginative  significance  of  that  fact  by 
revealing  the  emperor  as  chosen  from  c'  old  in  the  counsels  of  the 
supreme  ruler  of  the  world  to  fulfil  the  national  destiny,  as  the 
de«cendant  of  gods  and  of  heroes  of  old  poetic  renown,  as  one, 
.moreover,  who,  in  the  actual  work  done  by  him,  as  victor  in  a  groat 
decisive  battle  between  the  forces  of  the  Western  and  the  Eastern 
world,  as  the  orgnnizer  of  empire  and  restorer  of  peace,  order,  and 
religion,  had  rendered  better  service  to  mankind  than  any  one  of 
the  heroes  who  in  an  older  time  had  been  raised  for  their  great 
detds  to  the  company  of  the  cods. 

Virgil's  true  and  yet  idealizing  interpretation  of  th5  imperial 
idcA  of  Rome,  in  its  national,  religious,  and  personal  significance,  is 
the  basis  of  the  monumental  greatness  of  the  jSncid  as  a  represent- 
ative poem.  It  is  on  this  representative  character  and  on  the 
excellence  of  its  artistic  execution  that  the  claim  of  the  A!ncid  to 
rank  as  one  of  the  great  poems  of  the  world  mainly  rests.  The 
inferiority  of  the  poem  to  the  Iliad  and  the  Odysacij  as  a  direct 
representation  of  human  life  is  so  unquestionable  that  wo  are  in 
greater  danger  of  underrating  than  of  overrating  the  real  though 
secondary  interest  which  the  poem  possesses  as  an  imitative  epic 
of  human  action,  manners,  and  character,  ^^'hat  are  the  main 
soarces  of  human  interest  in  the  poem  can  only  be  briefly  indicated. 
In  the  first  place,  the  action  is  chosen  not  only  as  suited  to  embody 
the  idea  of  Rome  and  the  dominant  sentiment  of  a  great  and  critical 
epoch  in  human  affairs,  but  as  having  a  pccuU.ar  nobleness  and 
dignity  of  its  own.  It  brings  before  us  the  spccUcle,  but  restored 
by  the  light  of  a  romantic  imagination  cast  upon  dim  traditions, 
of  the  destruction  of  the  city  of  greatest  name  in  poetry  or  legend, 
the  supposed  scat  of  a  prehistoric  empire,  of  the  foamlation  of  tlie 
impenal  city  of  the  Western  seas,  in  which  Rome  had  encountered 
her  most  powerful  and  dangerous  antigonist  in  the  whole  course  of 
her  long  struggle  for  supremacy,  and  that  of  the  first  rude  settle- 
ment on  the  huls  of  Rome  itself.  The  scenes  through  which  the 
action  is  carried  are  fnmiliar,  yet  full  of  great  memories  and  associ- 
ations,— Troy  and  its  neighbourhooil,  tho  seas  and  islands  of  Greece, 
the  coasts  of  Epirus,  familiar  to  all  travellers  between  Italy  and  tho 
East,  Sicily,  the  site  of  Carthago,  Campania,  Lntium,  the  'fiber,  and 
all  the  country  within  sight  of  Rbme.  Tho  personages  of  tho  action 
ar«  prominent  in  poetry  and  legend,  or  bv  their  ethnical  names  stir 
the  sentiment  of  national  enthusiasm, — ^ncas  and  Anchises,  Dido, 
Aceste.s,  Evnndcr,  Turnus,  The  spheres  of  activity  in  whicli  they 
are  ongiigcd  are  war  and  sca-advcnture,  the  themes  of  the  oldest 
and  greatest  of  epic  poems.  The  passion  of  love,  wliicli  had  played 
a  great  part  in  Attic  tragedy  and  in  tho  epic  and  elegiac  |>oets 
of  Aleiandria,  is  a  powerful  addition  to  tho  older  sources  of  interest 
which  Virgil  derives  from  the  Homeric  poems.  Tho  j^ncid,  like 
the  Alexandrian  epic,  revives,  by  a  conventional  compromise  be- 
tween the  present  and  the  remote  past,  some  ima^e  of  tho  old 
romance  of  Greece;  it  crcites  tho  romance  of  "that  Italy  for 
which  Camilla  the  virgin,  Eurvalus,  and  Turnus  and  Kisus  died 
of  wound*."  It  might  bo  wiid  of  tho  manner  of  life  represented 
ia  tho  ^ff'u-uf,  that  it  is  no  more  tnio  to  any  actual  condition  of 
human  ti-ArXy  than  tiiat  p'prrftentcd  in  tho  E^logius.  Hut  may 
not  tho  samo  bo  said  of  all  idealizing  restoration  of  a  remote  past 
in  an  agn  of  advanced  civilization  I  The  life  represented  in  the 
(Sdiptts  TurnnnitM  nr  in  Kio^  Lear  la  not  tho  Ufa  of  the  Periclran 
n  .:  '  '  '  '  '  in  a^o,  nor  is  it  c-'uceivablc  at  the  rrjil  life  of 
a    ;  Ifio  truth  of   such  a    rcprrsentation   is  to  bo 

Jd  .  ktion  to  any  actual  stAte  of  things  ever  realized 

in  '  it  by  ila  relation  to  an  Ideal  of  tho  imaginstiou, — 

t).  tinn  of  how  man,  endowed  with  tho  gifUt  and  graces 

of  »     .  -»      i     I  .    •     ,t  lost  tho  youthful  buoyancy 

»»f  .  1  psrt  uud'-r  circumstances 

w;  '  andactiviljrtof  a  vigrrous 

I-  1  and  sut.tlo  rcHriion  of  an 

er  I  »tioM.     The  TcnJirt  of  most 

rrr\  1     «  'M     .  '   --  ~  »  -itisfy  this  condi- 

tion, as  it  is  »'  Vet  there  is 

A  ronsiderabl*   .  Virgil  has  pro- 

duced   b«tirt«n    tlio  \iii  '■'  '  nro    and    that 

whkch  ho  saw  in  the  past  >  '  ■  \t  n  rourtesy, 

dignity,  and  consideration  i-i  :■.  -  ;....,...:      ...am  tho  manners 
cf  Ilia  oLicf  pgnonafn,  snch  u  uigbt  b«  oxhibited  by  tho  obblMt 


and  most  commanding  natures  in  an  age  of  chiralry  and  in  an  age 
of  culture.  The  charm  of  primitive  simplicity  is  present  in  some 
passages  of  the  ^ncid,  the  spell  of  luxurious  pomp  ic  others. 
The  actual  delight  of  voyaging  past  beaufiful  islands,  familiar  tQ 
travellers  in  the  Augustan  age,  is  enhanced  by  the  suggestion  of 
the  adventurous  spirit  which  sent  the  first  explorers  abroad  in 
search  of  unknown  settlements.  "Where  Virgil  is  least  real,  and 
least  successfully  ideal,  and  where  consequently  he  is  most  purely 
imitative,  is  in  the  battle-scenes  of  the  later  books.  They  afford 
scope,  however,  to  bis  patriotic  desire  to  do  justice  to  the  martial 
energy  of  the  Italian  racee  ;  and  some  of  them  have  a  peculiar 
beauty  from  the  pathos  with  which  the  death  of  some  of  tho  more 
interesting  personages  of  his  story  is  described. 

But  tho  adverse  crilncisms  of  the  jEneid  are  chiefly  based  on 
Virgil's  supposed  failure  in  tho  crucial  test  of  a  great  poem  of 
action,  the  Creation  of  character.  And  his  chief  failure  is  pro- 
nounced  to  be  in  the  protagonist  of  the  poem,  the  "pious  JEneas.'* 
Is  this  charge  true!  Is  .£nea&  a  worthy  and  interesting  hero  of  a 
great  poem  of  action !  Not,  certainly,  according  to  the  ideals  realixed 
in  Achilles  and  Odysseus,  nor  according  to  the  modem  Ideal  of 
gallant  and  adventurous  heroism.  A  blameless  character,  patiently 
enduring  much  suffering,  cannot  arouse  the  same  personal  interest 
as  a  more  energetic  and  impulsive  character,  relying  on  his  own 
resources,  and  stirred  by  ordmary  himian  passions.  It  is  well  said 
of  ^neas  by  a  French  critic — '*Sa  vertu  doit  kire  nne  bante  et 
froide  impersonalite,  oni  fasse  de  lui  non  nn  homme  mais  qd 
instrument  des  dioux.  '  Virgil  wishes  to  hold  up  in  £neas  an 
ideal  of  pious  obedience,  steadfast  endurance,  persistent  purpose, — 
a  religious  ideal  belonging  to  the  ages  of  faith  combinea  with  tho 
humane  and  self-sacrificing  qualities  belonging  to  an  era  of  moral 
enlightenment  The  virtues  of  the  natural  man — chivalry  and 
daring  courage — he  represents  in  Turnus.  His  own  sympathy  is 
with  his  religious  ideal  rather  than  with  that  which  better  satisfies 
modern  sentiment,  nursed  on  the  traditions  of  chivalrous  romance. 
Yet  that  there  was  in  his  own  ima';ination,  more  than  in  that  of 
any  other  Roman  writer,  a  chortf  responsive  to  the  chivalrous 
emotion  of  a  later  time  is  seen  in  the  love  and  pathos  which  he  has 
thrown  into  his  delineations  of  Pallas,  Lausus,  aud  Camilla. 
But,  with  all  his  sympathies  with  tho  **  ItaTa  virtus" — the  martial 
virtues  of  the  old  Italian  race  and  the  martial  prowiss  of  Rome, — 
he  felt  that  the  deepest  need  of  his  time  was  not  military  plory,' 
but  peace,  reconciliation,  the  restoration  of  law,  order,  and  piety. 

•Among  the  personages  of  the  ^neid  tho  only  one  which  entitles 
Virgil  to  rank  among  great  creators  is  Dido,  an  ideal  of  a  true  queen 
and  a  true  woman.  She  is  the  sole  creation  which  Roman  poetry 
has  added  to  tho  great  gkllcry  of  men  and  women  filled  by  the 
imaginative  art  of  difTcrcnt  times  and  peoples.  There  are  the  out- 
lines of  a  great  creation  in  Mezeutius ;  but  Dido  alone  is  a  life-like 
and  completed  picture.  On  tho  episode  of  which  she  is  the  heroine 
tho  most  passionate  human  interest  is  concentrated.  'It  has  been 
objected  that  Virgil  docs  not  really  sympathize  with  his  own 
creation,  that  he  gives  his  approval  to  the  cold  desertion  of  her 
by  her  "false  friend."  Whether  he  sympathizes  with  his  own 
cfeation  or  not,  ho  is  entirely  possessed  by  it.  If  ho  does  not  con- 
demn his  hero,  he  sees  in  tho  desertion  and  death  of  Dido  a  great 
tragic  issue  in  which  a  noble  and  generous  nature  is  sacrificed  to 
tho  larger  purpose  of  the  gods,  Bnt  that  Virgil  really  sj-mnathirrd 
witJi  the  creation  of  his  ini.igination  apr>car»,  not  only  in  Uie  aym- 

Iuthy  which  she  still  inspires,  but  in  tne  i>art  which  ho  aMigns  to 
tor  in  that  shadowy  realm  in  which  he  conceives  that  the  "world's 
great  wrongs  "  are  at  last  rightetl  — 

"Conjnni  obi  prlitlnas  lUI 
RripKindct  niHs,  rqturque  Sfchvaa  smortm.** 

Even  tlioie  who  have  been  insensible  to  the  renreaentativo  and 
to  the  human  interest  of  tho  ^neid  have  generally  recognized  the 
artistic  excellence  of  the  jwom.  This  is  eonspicuous  both  in  th< 
conception  of  the  action  and  tho  arrangement  of  its  sncceasivc 
sta^s  and  in  the  \vnrkmanship  of  details.  In  variety  of  interest 
and  finish  of  execution  the  first  eight  l>.x>ks  are  auporior  to  the  last 
four.  Eacli  of  tho  former  has  a  largp  and  distinct  sphere  of  interest, 
and  they  rich  contribute  to  tho  impression  of  tho  work  as  a  whole. 
In  tho  first  Iwok  wo  have  the  interest  of  the  storm,  of  the  prophecy  of 
Jove,  and  of  the  building  of  Carthago  ;  in  the  second  the  anectacle  of 
tho  dcatruction  of  Troy;  in  tho  third  thevoyngo  among  the  islrindr 
and  coasts  of  tho  Me«litrrrancan  ;  in  the  fourth  the  tifig^dy  of  Dido; 
in  tho  fifth  tho  rest  in  tho  Sicilian  bay,  at  tho  f.ot  of  Mount 
Eryx  ;  in  tho  sixth  tho  rovolation  of  the  spiritual  world  of  Virgil's 
imagination,  and  of  tho  souls  of  tho*o  who  Vuill  up  the  grttatneaaof 
Rome  in  thsir  proexisteat  state,  in  their  shailowy  dwelling-iJare  ; 
in  the  sflvcnth  tlio  arrival  of  llio  Tn>j*ni  at  the  month  W  tho 
Tiber  and  thr  gathering  of  tho  Italian  clani  ;  in  llie  efghth  tho 
first  ainhl  of  tho  hills  of  Romo,  and  the  i-rophetic  reprt^otation  of 
tho  grrst  crises  in  Tt'>m«'n  history.  )ca<ling  n|'  to  tho  frreatrst  of 
them  all,  tho  crow  i  '       vim.      Amvi'     ''         '      '  *  w* 

may  infer  that  Vir  i   to  tho  ar  th, 

ami  tho  sixth,  as  1  '  '  read  to  A^  .  tbo 

mambert  of  the  impen*!   faraiJ/.     Th9  inUrut  tlstf*  iu  the  last 
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focr ;  no"  a  it  potaible  to  fr«l  that  calmiDtting  sympathy  with  tlio 
fttul  r<9mb^t  lictwecn  T\iroU9  and  .ICncas  timt  wc  feci  with  the 
combat  l>ctwc«D  )fcctor  and  Achilles.  Yrt  a  pci&oual  interest  ia 
awaVeurd  in  the  adventures  and  f.it«  of  rallos,  L.tusus,  and  Camilla. 
Virjil  may  himself  "have  beromo  weary  of  the  Miccc&^ion  of  battln- 
anuea — "eadeiu  horrida  bcUa," — which  the  ix'quircnicnta  of  ci'ic 
poetT)'  rather  than  tlio  impulses  of  his  own  genius  or  tlio  taste  of  fiis 
roadcra  called  uik>ii  him  to  jKiurtray;  and  this  may  jiartiy  account 
for  th«  aeustf  of  discouragement  which  ho  is  supposed  to  liavo  felt 
at  tha  end  of  his  labours.  There  is  not  only  a  less  varied  interest, 
thara  is  greater  inct]uslity  of  workmauship  in  the  later  books,  owing 
to  the  fact  that  tlicy  had  not  received  their  autlior's  final  revisal. 
Val  in  them  there  are  many  linos  and  passages  of  great  power, 
jvithoa,  and  beauty.  Virgil  brought  the  two  great  instruments 
of  varied  and  continuous  liarmony  and  of  a  ricli,  chastened,  nnd 
noble  style  to  the  highest  perfection  of  which  the  Latin  tongue  was 
capable.  The  rhythm  ond  style  of  the  ^uciit  is  moro  unequal 
than  the  rhythm  and  style  of  the  Georges,  but  is  a  larger  and  moio 
vaned  instrument.  The  note  of  his  supremacy  among  all  the  poetic 
artista  of  his  country  is  that  subtlo  fusion  of  the  music  and  tho 
meaning  of  language  which  touches  tho  deepest  ami  most  secret 
springs  of  emotion.  He  touches  especially  tho  emotions  of  reverence 
and  of  a  yearning  for  a  lugher  spiritual  life,  and  tho  scnso  of  noble- 
iiess  in  human  atfairs,  iu  great  institutions,  nnd  great  natures;  tho 
sense  of  the  sanctity  of  human  affections,  of  tho  iniaginalivo  spoil 
exercised  by  the  past,  of  the  mystery  of  tho  unseen  world.  This  is 
the  aecrct  of  tlie  power  which  his  words  have  liad  over  some  of  tho 
deepest  and  greatest  natures  both  in  the  ages  of  faith  and  iu  moro 
positive  times.  No  words  moro  subtly  and  truly  express  the  magic 
of  his  stylo  than  those  in  which  Dr  Newniau  characlerijies  "liis 
single  words  and  phrases,  his  pathetic  half-lines,  giving  utterance  as 
the  voice  of  nature' herself  to  that  pain  and  weariness,  yet  hope  of 
better  things,  which   is  the  experience  of  her  children   in  every 

Tite  most  Important  of  tlio  recent  editions  of  Vlrcll  ore  tlioso  of  Hcyne  anj  tho 
tvTtMd  eUliloo  by  Warner,  that  of  Forblgcr,  of  ItU'bvck,  of  E.  Denoist,  and  of 
Coctlncton.  Amonjt  recent  »orlci  bcailnn  on  the  lllciary  criticism  of  Vhgll  are 
Salote-H«UTe's  £lud*  iurVirgilt.U.  G.  Bolssler's  La  Re/i^/ion  RomaintdAugutta 
tfBJ  jNtoaml,  Conlparetti's  lirviVio  nel  i/tdia  Ero.  Vtfgil  uiid  die  tpitetie  Kuiifl, 
by  TheoJor  PlUss,  var.oua  works  by  Prof.  Nctllcalilii,  and  Piof.  ScUar's  Roman 
Po^t  v/  fA«  Auyuttan  Ayt.  The  best  critical  estimate  of  tho  xcnlus  and  art  of 
VIrxtl  Id  £nellab,la  that  of  Mr  F.  Myel-s.  Among  recent  translations  of  the 
j€n*1>l  arc  thoaa  Of  Cnnlncton,  >Ir  W.  Monis,  and  Lord  Justice  Dohcii  in  verse, 
aflil  of  ConiofitoD  and  Mr  J.  W.  Uadull  in  prose.  (W.  V.  S.^ 

VIRQIL,  PoLYDORE  (c.  1470-1555),  autlior  of  the  His- 
toria  Anglica,  otherwise  known  as  P.  V.  Castellensis, 
was  a  kinsman  of  Cardinal  Hadrian  Castellensis,  a  native  of 
Castro  in  Etruria.  •  His  father's  name  is  said  to  Lave  been 
George ,  Virgil  ;  his  great-grandfather,  Anthony  Virgil, 
".a  man  tvell  skilled  in  medicine  and  astrology,"  had  pro- 
fessed philosophy  at  Paris,  as  did  Polydore's  own  brother 
and  protege,  John  Matthew  Virgil,  at  Pavia,  in  1517.  A 
third  brother  was  a  London  merchant  in  1511.  Polydoie 
is  said  to  have  been  educated  at  Bologna,  and  was 
probably  in  the  service  of  Guido  Ubaldo,  duk6  of  Urbino, 
beforfe  149Sj  as  in  the  dedication  of  his  first  work,  Liber 
Proverbiorvm  (.\pril  H9S),  he  styles  himself  this  prince's 
client  Polydore's  second  book,  De  Imvntoiibus  Herum, 
is  dedicated  to  Guide's  tutor,  Ludovicus  Odaxius,  from 
Urbino,  in  August  1499.  After  being  chamberlain  to 
Alexander  VI.  he  came  to  England  in  1501  as  deputy  col- 
lector of  Peter's  pence  for  the  cardinal.  As  Hadrian's  proxy, 
he  was  enthroned  bishop  of  Bath  and  Wells  in  October 
150-ti  It  was  at  Henry  Vll.'s  instance  that  he  commenced 
bis  Hittona  Anglica — a^  work  which,  though  seemingly 
begun  as  early  as  1505,  was  not  completed  till  August 
1533,  the  date  of  its  dedication  to  Henry  VIII.,  nor  pub- 
lished till  1534.  In  May  1514  he  and  his  patron  the 
cardinal  are  found  supporting  Wolsey's  claims  to  the 
cardinalship,  but  he  -had  lost  the  great  minister's  favour 
before  the  year  was  out.  A  rash  letter,  reflecting  severely 
on  Henry  VIIL  and  Wolsey,  was  intercepted  early  in  1515, 
after  which  Polydore  was  cast  into  prison  and  supplanted  in 
his  collectorship  (March  and  April).  He  was  not  without 
some  powerful  supporters,  as  both  Catherine  de'  Medici 
and  Leo  X.  wrote  to  the  king  on  his  behalf.  From  his 
prison  he  sent  an  abject  and  almost  blasphemous  letter  to 
the  offencled  minister,  begging  that  the  fast  approaching 
Christmas — a  time  which  witiiessed  the  restitution  of  a 
wjrld — might  see  bis  pardon  also.  .  Ue  was  set  at  liberty 


.  before  Christmas  1515,  though  ho  never  regained  his  col- 
lectorship. In  1525  he  published  the  first  edition  of  Gildas, 
dedicating  tho  work  to  Tunstnll,  biblio|i  of  Loiulon.  Next 
year  appeared  his Z lire  </<■  J'totliffiis,  dotlicated  from  London 
(July)  to  Francesco  Maria,  duke  of  Urbino*  Somcwhcro 
about  163S  he  left  England,  am:!  remained  iu' Italy  for 
some  time.  *  111  health,  ho  tells  us,  forbade  him  or.  his 
return  to  continue  his  custom  of  making  daily  notes  on 
contemporary  events.  About  the  end  of  1551  ho  went 
home  to  Urbino,  where  ho  ajipears  to  have  died  in  1555. 
He  had  been  naturalized  in  October  1510)  and  had  held 
several  clerical  appointments  in  England.  In  150S  he  was 
appointed  archdeacon  of  Wells,  and  in  1513  prebendary 
of  Oxgato  in  St  Paul's  Cathedral,  both  of  which  ofliccs  ho 
held  after  his  return  to  Urbino. 

TIio  first  cJition  of  tlio  Ilistoria  Anglica  (tt\-oii(3'-six  1'ooks)  was 
printej  at  Bsscl  in  1534  ;  the  twcnty-sovciitli  book,  ilcaliiig  \\\l\u 
tlie  reign  of  Henry  VIII.  down  to  the  tilth  of  Eilwaul  VI.  (Octolicr- 
153C),  was  adileJ  to  tljo  tliiul  edition  of  1565.'  Polydoio  claims  to 
have  been  very  cnieful  in  collecting?  niateiiab  for  this  work,  and* 
takes  credit  for  using  forei^i  historians:  as  well  as  tngliah  ;  for 
which  reason,  ho  icniaiks,  tlio  English,  Scotch,  and  Kicncli  will  find 
several  things  reported  in  Ms  pages  far  difVcicntly  from  the  way  iu 
which  tlicy  are  told  in  ciu-rent  national  story.  In  his  search  after 
information  he  apidied  to  James  IV.  of  Scotland  for  a  list  of  tlio 
Scottish  kings  and  their  annals  ;  btit  not  even  his  fiientl.sliii>  for 
Gavin  Douglas  could  iiuluco  him  to  give  credit  to  the  historical 
notions  of  this  accomplished  bishop,  wiio  tiaccil  thoi>edigree  of  tho 
Scots  down  from  tho  banished  son  of  an  Atlieninn  king  and  ,Sootta 
tlic  daughter  of  tho  Egyptian  tyrant  of  the  Israelites.  A  similar 
scepticism  made  him  doubt  the  veracity  of  Geolfrey  of  Monmouth, 
and  thus  called  forth  Leland's  Dc/cusio  Gallvfi-idi  and  AsserLia- 
Incompayabilis  Artnrii.  This  doubting  instinct  led  to  his  being 
accused  of  many  offences  against  learning,  such  as  that  of  burning 
cartloads  of  51SS.  lest  his  errors  should  be  discovered,  of  purloining 
books  from  libraries  and  shipping  them  off  by  thevcsscllul  to  Home. 
As  a  matter  of  fact,  it  is  of  course  mainly  from  the  time  of  Henry 
VI.,  where  our  contemporary  records  begin  to  fail  so  sadly,  that. 
Polydore's  work  is  useful.  He  must  have  been  perscnally  acquainted 
with  many  men  whose  memories  could  carry  them  back  to  the''bc- 
ginning  of  the  AVars  of  the  Roses.  .  Dr  Brewer  .'jpeaks  somewhat 
harshly  of  him  as  an  authority  for  the  reign  of  Henry  VIII.,  and 
indeed  his  spite  against  Wolsey  is  evident;  but  it  is  impossible  to- 
reatl  his  social  and  geograjducal  accounts  of  England  and  Scotland., 
without  gratitude  for  a  writer  who  has  preserveil  so  many  interest- 
ing details.  ■  Polydore's  Adngia  {Venice,  April  1498)  was  the  first 
collection  of  Latin  proverbs  ever  printed;  it  preceded  Erasmus's 
by  two  years,  and  tho  slight  misunderstanding  that  "arose  for  tho 
moment  out  of  rival  claims  gavi?  place  to  a  sincere  friendship.  A 
second  series  of  Biblical  i)rovcrbs  (553  in  number)  was  dedicated  to 
"Wolsey's  follower  Richard  Pace,  and  is  preceded  by  an  interesting 
letter  (June  1519),  which  gives  the  names  of  many  of  Pftlydore's 
English  friends,  from  More  and  Archbishop  Warhani  to  Linacre 
and  Tunstall.  The  Dc  IntaUoribus,'  treating  of  the  origin  of  all 
tilings  whether  ecclesiastical  or  lay  (Paris,  1499),  onginally  consisted 
of  only  seven  books,  but  was  increased  to  eight  in  1521;  It  was 
e.'iceedingly  popular,  and  was  early  translated  into  French  (1521), 
German  (1537),  English  (1546),  and  Spanish  (1551).  All  editions, 
Iiowever,  except  those  following  the  text  sanctioned  by  Gregory 
XIII.  in  1576,  aro  on  the  Index  Expnrgatorins.  The  Vc  Pi-odiffiis 
also  achieved  a  great  popularity,  and  was  soon  translated  into 
Italian  (1543),  English  (1546),  and  Spanish  (1550).  This  treatise 
takes  the  form  of  a  Latin  dialoguo  between  Polydoio  nnd  his 
Cambridge  friend  Robert  Ridley.  It  takes  place  in  the  oj>en  air, 
at  Polydore's  country  house  near  London.  Polydore's  duty  is  to 
state  the  problems  and  supply  the  historical  illustrations  ;  liis 
friend's  to  explain,  rationalize,  and  depreciate  as  best  he  c&n. 
Here,  as  in  the  Historia  Anglica,  it  is  idain  that  the  writer  jduinca 
himself  specially  on  the  excellence  of  his  Latin,  which  in  Sir  Henry 
Ellis's  opinion  is  purer  than  that  of  any  of  his  contemporaries. 

VIRGINAL.     See  Piaxofort^,  voL  xix.  pp.  67,  68. 

VIRGINIA,  one  of  the  original  thirteen  States  of  tho 
North  American  Union,  extends  from  36°  31'  to- 39°  27' 
N.  lat.,  and  from  75°  13'  to  83°  37'  W.  long.',^  It  is  rudely 
triangular  in  form, — its  southern  boundary,  the  base  of  the 
triangle,  a  nearly  ea.st  to' west  line,  being  440  miles  long, 
the  north-western  565,  the  northern  and  north-eastern  530, 
and  the  eastern  125  miles.  On  the  S.  it  is  bounded  by 
North  Carolina  and  Tennessee,  on  the  W.  and  N.W.  by 
Kentucky  and  West  Virginia,  on  the  N.  and  N.E.  by 
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iMarj'land,  and  on  the  E.  by  the  Virginian  Sea  of  the 
Atlantic  Ocean.  Ju  greatest  length  from  east  to  west  is 
:47C  miles,  its  greatest  breadth  from  north  to  south  192 
iuiles  ^'It  is  subdivided  into  100  counties.  The  area  is 
variously  stated  at  about  44,500  and  42,4o0  square  miles  ; 
the  latter  extent  is  that  given  at  the  census  of  1880.  Of 
the  1,512,505  inhabitants  of  Virginia  (1,059,034  of  them 
over  ten  years  of  age)  in  1880,  494,240  were  engaged  in 
f^nful  occui»ations, — 254,099,  or  over  50  per  cent.,  in 
agriculture,  30,418  in  trade  and  transportation,  and  63,059 
in  manufactures  and  mining  and  mechanical  industries: 
but  now  (in  1888)  a  very  much  larger  proportion  of  the 
industrial  population  is  engaged  in  mining,  manufacturing, 
trade,  and  transportation,  in  consequence  of  the  opening 
of  mines,  the  erection  of  blast-furnaces,  coke  ovens,  and 
various  manufacturing  establishments  since  1880. 
Physical  Physical  Features. — Speaking  broadly,  Virginia  may  be 
/eatan-s.  divided  into  a  lowland  and  a  highland  country.  Its 
south-eastern  part — over  23,000  square  miles,  or  more 
than  half  of  the  whole — has  the  aspect  of  a  broadly 
undulating  plain,  that,  with  but  few  marked  variations  of 
relief,  rises  from  the  sealevel  to  from  400  to  800  feet  above 
it.  •  ■  The  north-western  portion  is  a  tegion  composed  of 
approximately  parallel  mountain  ranges,  running  entirely 
across  the  State  from  north- east  to  south-west,  sej>arated 
by  nearly  parallel  valleys, — the  whole  presenting  all  the 
varieties' of  relief  peculiar  to  the  Appalachian  country 
between  the  levels  of  800  and  5700  feet.  To  speak  more 
accurately,  the  State  is  naturally  divided  into  seven  grand 
divisions  or  belts,  each  with  marked  characteristics  of 
relief  and  geological  structure,-  and  each  succeeding  the 
other,  somewhat  as  a  more  or  less  ascending  stairway, 
from  the  sea  to  the  north-west. 

J .  Tidewater  Virginia  is  the  marine  plain,  of  Quaternary 
and  Tertiary  structure,  10,850  square  miles  in  area,  that 
extends  westward,  for  nearly  100  miles,  from  the  Atlantic 
bord'er  to  "The  Ridge,"  the  granitic  escarpment  which 
by  its  rise  determines  the  tidal  limit  in  the  great  rivers  of 
the  State.  This  Tidewater  plain,  rectangular  in  form,  is 
divided  by  Chesajieako  Bay  and  the  great  estuaries  of  the 
Potomac,  the  Rappahannock,  the  York,  and  the  James 
rivers,  into  five  large  peninsulas,  which  are  subdivided  by 
arms  of  the  bay  and  tidal  branches  of  the  rivers  into 
hundreds  of  smaller  peninsulas,  thus  giving  to  the  region 
great  wealth  of  tidal  shore  outline — fully  2000  miles — so 
that  nearly  every  square  mile  of  its  surface  can  be  reached 
by  tide-borne  vessels.  The  nearly  level  surface  of  its  north 
to  south  trending  peninsulas,  those  of  the  eastern  marine 
plain,  the  Quaternary  ones,  averages  about  12  feet  above 
sea-level  ;  their  low-lying  sciAi-insular  position  and  their 
warm  finely  comminuted  soils  make  these  the  highly 
favoured  gr«at  market-garden  or  "  trucking "  (Kirlions  of 
Tidewater.  The  north-west  to  southeast  trending  jrenin- 
iulas,  those  of  the  we-ntern  marine  plain,  the  Tertiary  ones, 
have  more  broken  surfaces  that  vary  in  altitude  from  sea- 
level  to  about  100  feet,  and  are  disposed  in  fiat  watershed 
riclgci  and  nlopes,  terraces,  and  swamps,  all  deeply  trenched 
by  the  in-condary  drainage. 

2.  Midland  Virginia  in  the  triangubr  area  (12,470 
iii|U(jro  miles)  which,  25  miles  wide  along  the  Potomac  and 
100  wide  along  tho  North  Carolino  line,  extends  from  tho 
Tidewater  cjcarpmcnt  wentward  to  the  eastern  base  of  tho 
Atlantic  cooxt  rnn^e,  the  broken  eastern  range  of  the 
Appalnrhian  M'lMntninn.  Tho  elevation  hero  varie-i  from 
I'XJ  to  200  feet  nlKjvo  sea  level  in  tho  cost  to  from  700  to 
800  in  tho  wc.it  ;  once  a  gently  castwardly  sloping  plain, 
modtly  underlaid  by  steeply  dipping  granitic  and  other 
Archa-an  rucks — with  included  areas  of  Jura-Trias — 
•  ttriking  northeast  to  soutb'Wcst,«tho  riven  have  deeply 
troDched  into  ibii,  kod  m  giveo  it  a  greatly  broken  and 


varied  relief  through  a  moderate  range  of  altitude ;  it 
abounds  in  stream-valleys.  This,  with  Piedmont  and  the 
Blue  Ridge,  was  the  first  dry  land,  the  oldest  portion  of 
Virginia. 

3.  Piedmont  Virginia  is  the  area  (6680  square  miles) 
of  greatly  diversified  country,  some  250  miles  in  length 
and  20_  to  30  miles  in  width,  that  stretches  between  the 
Blue  Ridge  and  the  Coast  Range  mountains,  including  all 
of  the  latter  and  theeastward  spurs  and  slopes  of  theformer; 
its  valleys,  coves,  and  plains  vary  in  .Ititude  from  300  to 
700  feet  in  the  north-east  to  from  500  to  1000  in  tho 
south-west,  while  its  included  and  bordering  mountains 
range  through  all  gradations  from  above  4000  feet  down 
to  the  levels  of  its  valleys.  It  is  charmingly  varied  and 
picturesque,  and  adapted  to  a  great  variety  of  productions. 

4.  Blue  Ridge  A'irginia  is  the  Virginian  portion  (300 
miles  in  length)  of  the  great  mountain  chain  of  that  name, 
with  its  numerous  tablelands — especially  the  FloydCarroU- 
Grayson  plateau  (1230  square  miles)  in  the  south-west, 
having  an  altitude  of  from  916  to  5700  feet.  It  is,  for 
most  of  its  "length,  a  chain  of  two  ranges :  the  eastern,  the 
chief,  in  which  numerous  rivers  have  their  origin,  is  a  grand 
mountain  mass,  carved  from  the  Archaean  and  eruptive 
rocks,  forming  the  most  striking  feature  of  thousands  of 
square  miles  of  Virginia  landscape  ;  the  western  is  mainly 
composed  of  short  ridges,  formed  from  the  easterly  out- 
crops of  the  PaliKOZoic  rocks,  flanking  the  western  slopes 
of  the  main  range. 

5.  The  Valley  of  Virginia  is  the  Virginian  portion  (300 
miles)  of  the  length  of  the  great  limestone  or  Appa- 
lachian valley  of  the  Atlantic  highlands,  one  that,  madp  up 
of  numerous  subordinate  valleys,  extends  with  unbroken 
continuity  from  Canada  to  Alabama,  and  has  'or  its  whole 
length,  with  varying  local  names,  the  Blue  Ridge  on  its 
eastern  and  the  Kiltatinny  or  Great  North  Mountain  on  its 
western  border.  In  Virginia  this  is  a  plateau-valley, — 
embracing  7550  square  miles, — its  greatly  varied  tillable 
surface  ranging  in  altitude  from  al>out  500  to  over  2500 
feet  and  averaging  fully  1000.  Carved  from  the  lime- 
stones and  limy  shales  and  s'ates  of  the  Cambrian  group 
into  an  almost  endless  variety  of  valley  and  upland  forms, 
the  higher  ones  in  gracefully  rounded  outline,  all  blending 
into  one  or  more  broad  valleys,  and  bounded  by  grand 
mountain  chains,  this  is  indisputably  one  of  the  most 
desirable  regions  in  the  United  States. 

6.  Appalaehia  (J500  square  miles),  a  region  of  alter- 
nating "  rich  "  and  "  poor  "  valleys  (according  as  they  are 
carved  from  the  lime-abounding  or  from  tho  slaty  sandstone 
rocks  of  the  Silurian  or  tho  Devonian  groups),  is  Virginia's 
portion  of  the  Appalachian  ^[ountains  region  proj^r,  thu 
one  that  lies  between  tho  Great  Valley  on  tho  cast  and  the 
great  Carboniferous  escarpment  of  tho  Trans-Apiuilachia 
plateau.  Its  general  features  are  repetitions  of  long, 
[larallcl,  straight,  and  level-crested  mountain  ranges- 
many  of  them  over  4000  feet — succeeding  one  another  in 
echelon,  with  narrow,  trough-like  valleys, — ranging  from 
800  to  2700' feet, — but  thc-so  are  diversified  by  tho  occa-j 
sional  dying  out  of  some  mountain  ranges  and  the  conse- 
(|ucnt  widening  of  valleys,  and  by  tho  widening  of  ranges 
into  ]>latcaus  or  their  opening  into  double  crests  or  lovely 
mountain  "  covos  "  ond  "gardens."  It  is  a  noted  graiing 
ond  timber  region. 

7.  Trans-Ap|«lachia  (mainly  tho  1200  square  miles  in 
Buchanan,  Dickenson,  and  Wise  counties)  is  tho  Virginian 
portion  of  the  tableland  thot  extends  weAtward  from  tho 
great  Cftrl>oniferous  escarpment  or  Allcghnny  "bocklKinc" 
It  is  eroded  from  tho  Carboniferous  rocks,  aud  »o  is  the 
groat  coal-bearing  |>ortion  of  tho  State. 

C/iiw/'.  — The  Slal<>  lir>  in  tho  miiMIn  liitituitH.     It  i»  o|>cn  to  (Xiaita 
tht  MS  OB  tho  csit ;  iu  grast  mouatsio  cbsiii*  gutnl  it  on  tii* 
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north  »nd  wwt ;  »nJ  it  li»a  »ci.vrJingly  u  nearly  »  climato  of  nu-ani 
«_i  »nT  of  thi'  AtUnticKirdcrinj;  Stjtos  c«n  have.  lu  p.i»ition  ami 
jihrtKAl  struiiuro  ako  givo  j^mt  virioty  to  its  cUnnlo  :  tliat  of  its 
borJf ring  wi  iilandj  »nJ  largo  peninsulas  i«  inswlar  ;  that  of  ita 
gT\-j>t  Ti5o»ratfr  anil  MiJland  plains  is  warm  teniiwrato  ;  that  of 
I'iclniont  aiul  the  OrMt  Valley  is  tyjiicallv  mild  temiwrato ;  and 
thlt  of  the  liluo  Ridge  plateau  and  of  the  1iii;li  %-alloya  and  table- 
lanls  of  Appjl  Ailiii  is  mon!  unifomily  cool  toniixrate  than  in  higher 
U'.itudeA.  Its  climatic  rangi?,  in  tho  average  latitude  of  SS'*  N.,  is 
fr-tni  the  sea-coast  to  600  miles  inland,  and  from  the  sea-level  to 
•  ■  t,  a  rango  that  is  equivaleutto  19*  of  latitude,  and  that  givi  s 
.  ,iiiiA  all  tho  adaptations  for  production  embraced  between 
and  59*  N.  laL  This  wide  range  finds  expression  in  the 
muketg3t\lena  and  temperate  fruits  and  trees  ana  the  extensive 
•met  potato,  cotton,  and  peanut  fields  of  Tidewater  ;  in  tho  largo 
plantatiunj  of  tobacco,  haiJ-gKiined  winter  wheat,  and  the  deuted- 
se«il  (the  largo  variety)  Indian  com,  and  in  great  forests  of  pitch- 
pines,  oaks,  ic,  in' Midland  and  Piedmont,  and  in  tho  lower 
portions  of  the  Valley  and  Ari>alachia;  in  tho  prodnclivc  vineyards 
and  orch.inls  of  Piedmont  and  tho  adjacent  slones  of  tho  Blue  Ki.lgo  ; 
in  tho  i>erennial  ristxirc-lands— the  native  hemes  of  tho  rich  blue 
grass— of  tho  higher  levels  of  Piedmont,  of  tho  crests  and  plateau* 
of  the  eastern  Blue  Rid"e,  of  the  Great  Valley,  and  of  tho  extensive 
limestone  vallevs  and  ridges  of  Appalachia ;  in  tho  large  cereal  crops 
and  doirv  products  of  tho  V  alley ;  in  tho  big  cattle  farms  and  ranges 
of  Appalachia,  the  Blue  Ridge,  and  the  more  elevated  paj  U  of  tho 
Valley  ;  in  tho  flax,  buckwheat,  Irish  i«tato,  cabbage,  and  other 
north-oountrv  crops  that  flourish  in  tho  Bluo  Ridge,  tho  higher 
parts  of  tho  S'alley,  and  Appalachia ;  and  in  tho  north-land  balsams 
and  other  cold  climate  trees  and  vegetation  that  clotho  tho  higher 
levels  of  the  Blue  Ridge  and  of  Appalachia.  _  ^  ^ 

The  mean  annual  temperature  zones  of  Virginia  are — 60°  to  65_ 
in  eastern  Tidewater  ;  55*  to  60°  in  western  Tidewater,  and  most 
of  Midland  ;  50°  to  55°  in  the  highsr  parts  of  Midland,  in  most  of 
Pie<Smont,  and  in  the  lower  parts  of  tho  Valley  and  Appalachia ; 
45*  to  50*  in  ntfrth-east  Piedmont,  in  most  of  the  Valley,  and  in 
the  lower  valleys  of  Appalachia  ;  and  40*  to  45°  on  tho  Bluo  Ridge, 
on  and  near  the  high  levels  of  the  Valley,  and  in  most  of  Appa- 
lachia. Tho  average  for  the  State  is  near  56°,  ranging  from  48"  in 
tho  highlands  to  64'  in  the  lowlands — from  tho  mean  adapted  to 
grass  to  that  suitable  for  cotton.  Tlie  changes  of  tompcraturo  are 
great,  but  not  so  sudden  or  so  cxtrcmo  as  they  are  in  tho  regions 
to  tho  northeast  and  north-west 

The  prevailing  winds  are  from  the  south  quadrants,  gencraUy 
shifting  between  south  ond  west ;  next  in  frequency  aro  those  be- 
tween north  arid  west;  high  winds  are  rare,  except  along  the  coast. 
Tho  rainfall  is  abundant  and  well  distributed  throughout  the 
seasons  in  everj-  part,  there  being  two  sources  of  supply,  one 
from  the  Gulf' by  the  south-west  and  one  from  the  Atlantic 
by  the  south-east  winds  ;  the  average  annual  precipitation  is 
from  32  to  44  inches,  except  in  a  belt  extending  north-west 
from  tho  mouth  of  Chesapeake  Bay  towards  Staunton,  in 
which  it  is  from  44  to  56  inches  ;  there  is  a  gradual  decrease 
in  the  rainfall  from  the  coast  westward.  Tho  snowfall  is 
generally  light,  some  wintera  infeignilicant ;  and  the  snow  soon 
melts,  save  \n  tho  elevated  regions. 

Virginia  is  noted  for  the  clearness  of  its  skies,  the 
purity  of  its  air,  and  its  freedom  from  great  storms. 
Its  climate  is  moist  without  being  damp,  and  so 
mild  as  to  invite  to  living  much  in  the  open  air  ;  its 
(inters  are  short,  its  periods  of  seedtime  and  harvest 
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long  ;  and  lu  healthl'ulness  is  attested  by  the  vigour  and  longevity 
of  iU  people. 

Ofologii.  — Tho  subjoined  table  of  tho  geological  formations  found  Qeology. 
in  Virginia,  coMx»lated  with  thoso  of  Pennsylvania  and  New  York, 
and  with  the  general  groups  and  systems  of  tlio  American  geological 
scale,  fallows,  in  the  main,  tho  lato  Prof.  William  B.  Kogcra  : — 

f  '.bdlrlalons  M  Formations  In  Vlrt;Iiiliu  General  Groups.     Sffttoms. 

JO.  Qa»lcm»ry Quatcrnarv. 

19c.  Ftloccno  (Upper  TcrtUry) ', ) 

106.  Miocene  (MMdlo  Tcrllar)  ). }■  Tertlai  y 

19a.  Eoccno  (I.ovrcr  Ternary) ) 

18  and  17.  Jura.^so-CiclAceoo«(Ui)por  Mesocolc) [ 

17  anil  16.  JurtLMo-TrliiB-Mc  (Lower  Mcaoiolc) j 

14t(xlli.).  Mlilclle  Coal  KToup 1  Upper  Cnr- 

\Aa  (xll.).  Lower  Coal  proup /  bonKorous.' 

136  (<!.).    Greenbrlor«lmle«nn.lllroe-  \  MldJlo  Car- 

slonea  (Carl),  llnic-tnnc),  |  bontfcroua. 
13a(z.).     MontKonierypilia and Cnal- ^  Lower  Car-   I 

mcn8ure9(Vc.ipcrU(ic)...  J  bonlferous.  / 
12  {\x.^.  CatsklU  red  sandstone  (Upper  Devonian)  \ 
116nnd(]  rCliemunn    anil   i'oilngo    stialos  (Middle  I 

(vlll.).    \     Devonian) '. >Dcvonian. 

lOe,  b,  &  t  Ccncsce,  Hamilton,  and  klarcellus  slates,  I 

a(vlil.)."[      Ac,  (Lower  Devonian) ' 

S(vii.).      Orlskany  aan<1"t'>no \ 

7  (n.V         Ix.w«.-  :ic;.J-.-;beri;  linicatoncs fSUurlan  (Upper 

fi&(T.).       Clinton  sbsles  and  sand  rocks r      Silurian). 

&>■  (Iv.).      Medina  and  Oneida  sand  rocks. / 

4c  and  6  /  Uudsoa    River   and  Utlcd\ 

(111.).    \     slates 

4a  (111.).      Trenton  and  Great  Valley  ( 

limestones. 

36,  a  (11.).  CnlcUcrons,      Ac.     (Gien 

Volley  dolomites,  Ac) . 
9  (I.).  Potsdam  snndstoncs.slialcs.  f 

Ac 

1.  Archaean    (Ituronlon,    Laurcntlan, 

Pilraary) 

ypTe.— Tho  first  or  Arabic  numbers  and  tlio  letters  of  tho  above  .ire  tho 
numbcrlncs  nf  the  formations  and  their  subdivhions  now  Rcnorally  recognized 
and  used  In  North  America ;  tho  Roman  numbers  In  brackets  aro  the  equivalent 
formations  03  numbered  and  used  by  tho  Rogers  Brothers  in  the  I'onnaylvanla 
and  Virginia  reports. 

As  the  accompanying  geological  map  shows,  Midland,  Piedmont, 
and  tho  Blue  Ridge  grand  divisions,  over  20,000  square  miles,  or 
about  half  the  land  area  of  the  State,  arc  underlain  by  the  Archsean 
or  old  Primary  and  mclamorphic  rocks  ;  within  this  Archrean  area 
aro  0  dozen  or  more  patches,  largo  and  small,  of  the  Jura-Trias  (forma- 
tions 16,  17,  and  18)  or  Mesozoic  rocks,  some  of  them  with  valu.-ible 
coal-beds,  that  in  later  timeswere  deposited  in  depressions,  lake-like 
basins,  in  the  Archiean  rocks.  The  Cambrian  (Lower  Silurian) 
areas,  tho  Virginia  formations  i.,  ii.,  and  iii.,  include  al!  the  Groat 
Valley  (limestone)  and  numerous  limestone  valleys  of  Appalachia, 

some  of  them,  like  that  of 


Upper 
Cambrian. 

Middle  and 

Lower 
Cambrian. 
Ac, 


Cambrian 
(Lower 
Silurian). 


rrlinal. 


Clinch  river,  quite  large — in 
all  some  10,000  square  miles 
of  surface — having  v.'ithin 
them  detached,  mountain 
ranges  of  more  recent  forma- 
tions. The  Silurian  (Upper 
Silurian)  areas,  thoso  where 
the  Virginia  formations  iv., 
v.,  vi.,  and  vii.  outcrop,  aro 


Geological  M. 

mountain  range-s,  detached  once  in  the  Great  Valley,  and  ranges 
and  ch\ins  of  them  in  Appalachia,  for  these  formations,  made  up 
largely  of  massive  sand-rocks,  are  mountain-builders.  The  Devo- 
nian areas,  Virginia  formations  viii.  and  ix,,  o  principally  thoso 
of  tb«  slaty  or  "poor"  valleys  of  Appalachia,  No.  viii.  being  a 
formation  from  which  stream-valleys  are  liberally  can'ed,  though 
ix. ,  chiefly  sand-rocks,  often  holds  it  up  to  included  or  bordering 
ridges.  The  Lower  and  the  Middle  Carboniferous  rocks,  Virginia 
formations  x.  and  iL,  outcrop  in  long  and  narrow  belts  or  strips  of 
■Creenbrier  shales  and  limestones  (xi),  and  adjacent  narrow  and 


ap  of  Virginia, 
long  mountain  ranges  of  Montgomery  grits  and  coal-mca,iurea  (%.), 
in  south-west  portions  of  the  Valley  and  of  Appalachia,  and  in 
small  mountain  areas  elsewhere  in  Appalachia.  Tho  Upper  Car- 
boniferous, Virginia  formations  xii.  and  xiii.,  the  Lower  (xii.)  and 
the  Middle  (xiii.)  Coal  groups,  underlie  all  the  thousand  square 
wiles  of  Trans-Appalachio,  where  tho  semi-bituminous  coking  coals 
of  the  Lower  Coal  grotip  are  exposed,  above  water-level,  in  their 
best  conditions  of  purity  (high  in  carbon,  low  in  volatile  matter, 
~l>onnatlons  ilr..  iv.,  lod  xvL,  the  Upper  Coal  Kroop,  arc  not  known  la  tb«f 
prescDt  limit*  nf  Vlrgloio.  ,,,,,,„ 

XXIV.  —  33 


258 


VIRGINIA 


and  very  io»  lu  ash,  sulphur,  and  nhosiihorns)  for  metallurgical 
puriMscs.  and  in  bctb  of  remarkable  tliickncss,  and  where  the  bitu- 
Ininons  coaU  of  the  Middle  Coal  group  also  have  o  maximnm  of 
development  combined  with  remarkable  jmrity  of  composition, 
adapting  ihcm  to  ga:.  and  domestic  uses.  Tertiary  rocks  (19a  b.c) 
underlie  all  Tidewater  (the  new  Virginia  of  geology,  though  the 
old  one  of  colonial  history), -the  Lower  or  Eocene  outcronring, 
approximately,  in  a  line  a  little  west  of  ,7  A\ .  ong.,  the  lliJale  or 
Miocene  between  that  and  a  little  cast  of  76'  30  W  and  the  Upijcr 
or  riioceue  in  the  remaining  east  part,  except  where  covered  by 
recent  or  Quaternary  (20)  deTOsits.    ,     ^      .        ,  ,  ,, 

SlmerJa.      Miiicrals.-lho  varied  and  abundant  mineral  resources  of  the, 
State  are  as  jat  but  iiuperfectly  d=vtlopcd.     Her  medicinal  mineral 
BTiriucs  arc  numerous,  and  m:iuy  of  them  well  known.     Tidewater 
abounds  in  fertilizing  marls,  and  in  choice  briek-clays,  sands,  and 
shell-limestones  for  building.   Liiue-buming,  from  oyster  shclb,  is  an 
important  industr)-.     Midland  abounds  in  superior  granites,  which 
are  eitensivcly  luarried  near   Richmond  and  Petersburg  ;  in  the 
best  of  slates  for  roofing  and  other  purposes,  especnlly  in  Albeumr  e 
and  Buckingham  counties;  in  Jura-Tnas  browustoncs  and  Baud- 
stones:  in  trap  for  Belgian  blocks  ;  in  sonpstones  (steatites),  lime, 
stones,  ind  iu  brick-,  plastic-,  and  fire-clays.    Thick  beds  of  e«c;lKut 
bituminous  coal  and  of  natural  coke  are  fouud  in  the  Juri-Tnas  of 
Chesterfield  and  adjacent  counties,  which  have  long  been  n.iued ; 
ochre  beds  are  worked   in   Chesterfield  county  ;  tTi.ck   beds    of 
magnetic,  specular,  nnd  limonite  iron-ores,  and  of  gold,  silver,  and 
copper-b^rJng  rocks,  traverse  its  whole  length  from  north-east  to 
south-westi     Its  gold  belt,  from  15  to  20  mile,  wide,  rich  in  free 
quartz,  and  pyritous-rock  goU,  traverses  the  whole  western  tier  of 
JliJIand  counties,  for  moi?  than  200  mUes,  from  the  Poton.ac  to 
the  Dan  ;  in  this  belt,  in  Louisa  county,  at  the  AnniniM  copier 
mines,  veins  of  white  pyrites,  42  feet,  bearing  46  per  cent  of  suli.hur 
and  considerable  yellow  copper,  have  been  opened  and  reduction 
works  erected  for  a  300  tons  daily  output ;  12,000  tons  of  pyntes 
were  shipped  in   1886.     Manganese,  mica,  plumbago,    titanium, 
cvanitc,  garnets,  emeralds,  quartz,  and  other  Archa;an  and  Jura- 
Trina  ifnenU  are  found  at  many   i-oints. '    The  minerals  and 
metals  now  exploited  ans  gold,  iron  and  copper  p)-ntes,  nuneancse, 
hiematites,  magnetites,  and  limonitcs,  mica,  slates,  granites,  brown- 
stones   and  trap-rock.     Piedmont  has  extensive  beds  of  magnetic, 
specular,  and  limonite  iron  ore  throughout  its  length ;  chromic  iron 
ore  is  found  in  the  north-east ;  conper  ores  abound  especially  along 
the  west  border  in  spurs  of  Bine  Kidge ;  manganese  deposits  have 
been  worked  at  various  points;  the  same  Archiean  and  Jura- inaa 
building  stones  and  minerals  are  fonnd  here  as  in  MidlanU.  the 
marbles  of  Bedford  and  Loudoun  counties  of  fine  quality.     Iron 
ores',  manganese,  slates,  and  marbles  are  now  exploited      The  Blue 
Kidge  abounds  in   copper  and  ir«i  ores  for  its  whole  length  in 
VirKii.ia;  these  as  well  as  pyritous  silver,  copper,  and  iron  orts.  arc 
espwUUy  sbund.int  in  the  Floyd-Carroll-Grayson  or  south-west 
plateau,  where  also  auriferous  quartz  is  miUed;  tin  mines  have  been 
opened  in  Rockbridge  county ;  the  great  Potsdam  or  primordial  iron 
belt  with  its  vast  deposits  of  ore.  flanks  the  western  base  of.  the 
Blue  Kidge  in  Virginia  for  neatly  300  miles,  and  from  the  rich 
deiKMits  of  manganese  in  the  same  belt  two-thirds  of  the  manganese 
output  of  the  L'tiited  SUtes  in  1886  was  mined  ;  glass-sand  of  the 
best  quality  and  fire  and  other  clays  arc  abundant,  and  so  arc  builU- 
ing  sandstones  in  the  western  Blue  RiJge.     Mining  opei^tioiis  are 
now  extensively  conducted  in  iron  and  manganese  ores.     The  Cerent 
iVallcy  is  all  underlain  by  limestones  suiUblo  for  omamcntal,  build- 
ing, and  agricultural  purposes  ;  iU  cement  (hydraulic)  and  archi- 
tertural,  fiaxing.  and  agricultural  limes  are  noted  for  their  purity  ; 
extensive  beds  of  iron-ore  are  found  among  its   hills  ;   marbles, 
barytcs,  brick-  and  (ire-clays,  and  travertine  marls  are  abundant ; 
there  are  largs  doposiUof  lead  and  zinc  orev  especially  in  the  south- 
west in  Pulaaki  and  Wythe  counties,  where  they  accompany  Iho 
creat  iron-ore  deiwiiU  of  the  Cripple  Creek  region  ;  from  the  \  es|ier- 
line  (So.  X.)  beds  of  the  Lowai  Carboniferous,  in  Montgomery  and 
Pula.ki  cnunlios.  from  15,000 1»  »0,000  lous  of  scmiantbracite  coal 
are   annually   mined  ;  ochre*  »ro    mined    in   Page  and    Augiisla 
couniiM  ;  iron,  manganese,  zinc,  and  lead  on*  are  now  mined  on 
null.,  xn  extensive  snale,  and  limo-burning  is  an  important  indnitry. 
/  '         ,•....    .,„,!,  in  y,ry  remarkable  beds  of  limonito 

j.  It  largo  areas,  in  a  more  or  less  stratifie<l 

/  nvcr(iii.),  Clinton  (T.).  and  Ori.kany'vii.) 

foni.i'  .1.1  and  Silurian  age  ;  there  a/' 

tnsiini  •  in  Craig  and  Gilrs  niunlies  ;  . 

V-"  'I  l/)wir  Hclderl>erK  ; 

,  ud  ridgri,  abound,  and  furul«lt  tlie 

l',  t  tirnitii'.  «n.|  l.la«t-furnaco  fluxing 

'       '       .  niarblM; 
'scito  antl 
w  :  in  the 
^  myth  and  Wa«liiligt«ili  tuufities  ars  largu 

,1  i«um  ;  tmvertino  marls,  raves  altoundiiig 

in  1.  ■!■  u  car'li^    "'<■'  MialybiaU,  sulphur,  alum,  hot,  warm,  and 
<iUi'f  mineral  spiingi  »r»  conmon :  aaadstonss  and  sistsa    for 


building  purposes  are  pkntifuL  The  iron-ores  of  Alleghany  county 
and  those  of  the  Appalachian  portions  of  Rockbridge  and  Botetourt 
counties  are  exteusively  mined  for  local  bhls^l^lrnaccs  ;  marbles  and 
gypsum  are  quarried  ;  considerable  salt  is  manufactured,  and  semi- 
anthracite  coal  in  Pidaski  for  use  in  local  zinc  furnaces.  Trans- 
Appal.ichia  is  Virginia's  1000  square  miles  of  the  Great  Coal  Basin 
of  the  Ohio,  oj-  the  Trans-Appalachian  Coal  Basin  (the  one  usually, 
but  improi^erly,  called  tho  Great  Appalachi.in  Coal  Basin) ;  this  is 
all  underlain  by  thick  and  easily  accessible  beds  of  the  best  of  semi- 
bituminous  and  bituminous  coals,  those  of  the  lower  (xii)  and  of 
tlio  Middle  (xiii.)  Coal  groups  of  the  Carboniferous.  Only  the  semi- 
bituminous  coking,  steam,  and  domestic  coal  of  this  region  is  now 
mined  for  exportation  at  Pocahontas,  Tazewell  county.  Ironi  which 
639.751  tons  (93,550  of  thcin  converted  into  coke)  were  shipped  iu 


j-n.-j..- 

ID  Its    ' 


18S6.  the  traffic  having  begun  with  the  shipment  of  105,80a  tons 
in  1883.  From  the  Flat-ton  coalfield,  including  the  Pocahontas 
snd  some  adjacent  mines  in  West  Virginia,  1,314,700  tons  of  coal 
were  mined  iu  18S7,  part  of  which  was  made  into  about  145,000 
tons  of  coke,  equal  in  quality  to  any  made  in  tho  United  Sutes. 
This  fuel  is  remarkably  high  in  fixed  carbon  and  low  in  ash  and 
sulphur,  and  therefore  admirably  adapted  for  metallurgical  puqiosefc 
Twenty  mineral  springs  of  Virginia,  used  medicinalj y,  were  reported 
to  the  United  Slates  Geological  Survey  in  1SS6  (Tidewater  1,  Mid- 
land 4,  Blue  Rid"0  2,  Valley  5,  Appalachia  8);  4hey  were  renortcd 
as  chalybeate,  alum,  white  sulphur,  red  sulphur,  blue  sulphur, 
warm  sulphur,  cold  sulphur,  hot  sulphur,  lithia,  healing,  ague, 
and  sweet  chalybeate.  These  and  manv  others  not  reported  aro 
visited  as  health  resorts,  and  many  of  Uiem  ship  to  maiket  laigo 
quantities  of  their  waters.  ,.  '  •     ■;    -;    •  . 

Virginia -produced— of  coal  300,000  tons  in  1884,  1,000,000  in 
18S6  and  about  1,250,000  in  1887  ;  of  coke  25,340  tons  in  1884, 
about  122,352  tons  in  1886;  of  pig  iron,  29.934  (oiis  in  1880- 
15"  907  in  1883,  156,250  in  18S6.  and  156,698  in  1887  ;  of  rolled 
iron  40,581  tons,  and  of  cut  naUs  212.552  kegs  of  100  tt>  in  1886  ; 
of  manganese  36G1  Ions  in  1880  and  20,567  tons  in  1886  ;  of  pyrites 
12  000  tons  iu  1886  ;  of  ochio  1750  tons  in  1886  ;  of  salt,  gypsum, 
lead,  zioc,  granite,  slates,  lime,  limestone  for  blast-fumaco  flux, 
cement,  browustoue,  mineral  waters,  and  iron-oro  for  cxi>ort  largo 
quantities  were  produced  in  1866,  and  still  larger  in  1887.  wUeu 
the  mining  industries  of  this  SUto  were  in  a  healthy  condition  ol 

development,  --'."•    \  .    .  ^  *t , 

y-ejclalion.— The  variety  of  vegetation  in  Virpnia  is  very  gmt,  .egsU 
the  range  being  from  a  profiUble  growth  of  scmi-tropical  cotton  to  tion. 
semi-arctic  pines  and  balsams.  From  one-half  to  Iwo-tlnrds  of  tho 
Slate  U  now  covered  by  forests  of  native  evergreen  and  dcciduoos 
trees.  Hard  and  soft  woods,  in  iicirlv  equal  proportions,  form  tho 
cii"inal  foresU  of  Tidewater  and  Slidland,-the  plain  regions;  harU 
woSds  predominate  in  tho  high  country  divisions;  the  park-hka 
hardwood  foresU  of  the  Great  Valley  have  grown  up  suics  itl 
occupation  by  whiu  men.  ,    j-  '         r  x-»,»». 

The  census  reiwrt  of  1880,  in  its  natural  divisions  of  ISorlti 
American  forests,  assigns  the  east  maritime  plain  of  Tidewater  to 
the  coast  pine  division;  the  north-east  portions  of  U'""  «••'£' 
Valley,  and  Appalachia  to  the  northem-mnc  division  :  and  lh«  «•« 
of  the  State  to  that  of  deciduous  trees.  The  r>ii>cil«l  timber  trcM, 
fonnd  in  varying  abundance  iu  all  1«rl.,  are  white,  S|«n.sh.  black 
chestnut  red.  wst.  an  1  swamp  oaks;  tulip-l«|.ar  and  cucumber  , 
w  ite  (o;  sheil  .  b.ark,  and  pignut  hickori.,  ;  5-1'°"  7.  P''^''!;'"': 
red  or  Virginia  cedar;  beech,  elm.  black  and  while  »«1''"^ 
sycamore,  mulberry,  loc,«t,  sassafras,  and  gum  ;  sugar,  red.  a»l 
Jhilo  maide.  ;  black,  red.  and  vcllow  birches;  '^■''^'-^J^: 
aimroon,  dogwoo.1.  ironwiK>d  ;  white,  red,  black  and  water  aUws, 
"1  «Uu  ,  and  willows.  Cypress.  juni,Kr.  long-leaved  r'»^  j'o'  X; 
Icet  gum.  and  some  live  oaks  are  con  mrd  maiidy  to  Tid.-M^ 

and  east  Midland;  white  piuo,  '"'"''f^'''  '''"^.  .*' rj^j^kTor 
chestnut  oak.  and  lulsara,  to  the  mounlam  repon.  ,  th.  ~ks  of 
the  Vallev  are  of  raro  excvllouce.  and  tho  tuli|..4»>pla™  and  oaks  01 
Trans  Appalachia  and  it.  borders  •"  of  remark,  abfo  sue:  sumscli. 
.'nluions'if  pound,  of  the  le.vj,  'f  whi.l.^c  ga    -     for^.hcir 

'•"'■'"•  r.'"s:^ii:m^;:!in!i::vX^^;'4nvd«^^ 

I  Tidewater    easily  rtsched  by  Tc^^^la,  fiiruuh  lar« 

:  ZilXJ..  .0  ^aboard  /larket.  ;  r^-)' ^,;J 

l1,c  „•.!.. ,  umber  region,  of  tho  State  ;  lumKnng.  '■''•'^'•"•»'»8; 

th.  culling  of  railway  sleeno,,,  and  the  col  hcU-n  "    ''••^■»  '^ 

-.,„l  ii,Ju.trie..'  Wild  fmit.  and  ">\'^  ,f ."" '"''Vrri«- 

,    whorllel-errie..    cianl-rrie.^   T'""  Vwic.  «rio^ 

,  ,   i^raimmon..  plum,,  crab  and  thorn  applr..  '^^"'*";^;^„'r 

„,;.!   ,ri,...    chctnil..  chinquapins.   »'>«'i  ■";';;;; .T,°"^ 

hickory  mil..  ha»e|  and  beech  nnt^  acorns.  Ik..  »". ""''J^  V, '^U 

I;;  .llVrt'-     M«li^i"«>  mots  (ginarng.  -.r-rnlla,   .nak.^^ 

mandraVo.  Ac.)  ai» gathered  in  l.rg«  quani-  _  ^J 

^jl    f^„„    mmntnt   root.   1.  made  In^  qii«  ^j^ . 

'  ic>«,  cdfiiiitU.  ai.U  other 

.  1  ;  the  |»afh,  l»«r,  and 
.ppl.  or^Urd.  of  »l.dU.d.  Piedmuut.  Lm.  Kidge.  and  lb.  \M,y 
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t;:  beconung  «U  Uc,v„  (or  l»th  gr^^^.  -^  ,„    i,,„ 

™„.«,ant.yf~i»ftoumh  ana  tu«..riHn«ngR^  ^^  ^^ 

of  Tidcvv*"  ««  also  worthy  »f    ■-«»'  ^  ;  j  V'\|,„  v;„i,o.l  State, 

ca.t  cf  the  MW^pp..  .««V  "f  .woUenthVof  tho  whole,  »ro 
.Ic^a  Und.  of  the  Sute.  ;^™'  'r;^","^  ,  °l«r.s.  to  market 
devoted  to  onrhanl^  v.neyard..  "''" '°  'j. ^°  \f^i,n  coru).  wheat, 
.nd  other  g.vnleu.,  and  to  crops  of  ma-    U"^^^^  ^J^^    „i,,„ 

o«t»,  rte,  buckwheat,  Wirle) .  pcaso,  """  •  1      ,  ^^        Um]\ 

„:r,oig  (sweet,  rot^oe^turnU-^cabUg,.^^ 

JTax  anrftaxs«d  hop.,  hemp.  «'''l  ^"""■thA-a  {ev.  oxd  tho 
sute.  ^^rt  of  Piedmont  and  ■'1'  j""°  I^'^^,'(-  ^^ "^  ,,,0  l.abiut  of 
Appalihi.^  i»  »  »>'>"»>  f:,'''^,,"'^"  ^J'.^Jra^incanddairyfarm- 
th'i^amou.V^u-^---  -Ij^r.^  ;8^-^ 

ing;  the  special  crops  of  1'^^*""      potatoes  in  tho  east,  and  of 

^■^    «ttled  here,  aro  now  '"\"'i\'^f!;d''g  ',  a.fd  ground  squirrels, 
harea,  ground-hog^  or  woodchucks  red  gre),         b 
opo^lims,  polecata  «u.krats.  "^"''"'■„     havers,  onco  numerous 

.Sd  mice  ««  (-^•"^'"X.Z^^^""'"^  ^"'""'^  •*'■'"""'  ""' 
in  all  parta.  are  »E»'0  ,'^'''"'"8  "">"""  ';  jl„,jersof  tho 

eUewhlr,;  black  bears  f«que^^th.Appalach.^_^      ^^^  ^^^  ^^^^^ 

Kljaceut  Valley  divisions  ^  '•J*"'  ^^^j  ,ions  of  tho  moun- 
wolvea  ar«  occa^onally  «"«V^rbh-dT  part  i  iTes  (quails),  pigeons. 
tain  regiqna.  Of  K'"?"  "  f°f  i,';V^^^,rnX  TeniVe,  wild  turkeys, 
wood  doTM,CTOuso  (pheasant'),  lark.',  tni^.^  ^     ,l,o 

.„d  «""J.^r'ril"''the"'J^at  c  r,y  riv^^  and  tlfo  marshes 
coMts.  the  inland  bap.  tho  g«"  ""','•  j^o  colder  months, 
of  Tidewater  fairly  swam  Xk-'"^>X,ri-lJf^ce.  teal,  and 
with  cauvas-back,  mallard     cr»ek.  reaiiea  , 

owlst  a  vulture  I'^e  urkey-biu^rd)  the  wadi  g.^^^  swimming 
gt»s.  inipcs,  flyup-the-creeks,  *;%)"",";  "^^l^je  land  and  water 
ll^sar, 'abundant.  The  comn.on  ^^P^' "  "^j  ^i^^^^^ed  for  food), 
tortoises,  or  turtles  and  ""P'"'  ''?["t„,Son  of  vermin,  frogs, 
and  >-"'?l-j;„^"i;'f  ;  ZS:ltrZTZ.^.c..  copperhead,, 
toads,  salamanders,  s-o  ,  ino  !«'  ^   ,^  t  ^ro  not  numerous  ; 

and  moccAsins  are  f'"''™'^  '°'k""„!i  ,  '  are  more  common.  Of 
the  compontively  harmless  l''*^,^^^^""^,  f^t^'k^d,  are  taken  in 
edible    saltwater  fishes.  1"°"*  »" -XdhiR  sturgeon,  rcck-fish, 

.bounding  Crustacea..,  '^r'^'"  „"±',  7„d  mi  io"s  of  bushels  of 
groat  numbers  in  ^^J  ->.  n    ^^-^^^^  ^^nX  -"  to  market. 

each   with  disiinct  and    "l-^^'e    fowers^       1)    !'•=      h  ^^ 

delegates  ol  100  and  a  senaiu  u.  ■,         ,  f  jcip^ates  are  elected 

;'  \"^'?  ai:!  ■•ti'l':[u^"«ri  t  '  or  forr,-htlf  ?he  latter  being 
for  two  y"".  7°"  °L  Tl  ""xecutive  authority  is  vested  in  a 
elected  bienniall).     (2)   ino  o*^^"^  '      y^  Hctenant- 

of  city  court.;  and  (<*)  in  a  «"l«n>o  """        1 )       „^i,icd  for  from 
The  right  of  appcl.  '^^'' ;if;,^;Vth"i; the  oKer  named  ;  the 


s:^=^^5;!?i^SH£5ixHi?^^ 


general  a.«embly  elects  iho  '■■°""' V"  K^'  '"'  .V     „  i„,lg„,  of  tho 
the  circuit  judges  for  terms  of  eight  >^"";  »"'i^^'°  X'„ Attorney- 

=an.{?er;:;;:Sil:''"iii:^:'l^c;uLtnd  ho,d  any 
property  in  Virijin.a  °"  t';"  f;"Vf°Vi'r'|.nTa'bef:"e'tUo  separation  Popnla- 

of'>^^;tvirgi;i/i:Si^x^^  "»■ 


In- 

crcMO 

percent. 

PcrBons 

per 
sq.  m. 

13-7 
S  8 

18-7 
191 
210 

males,  7CG,976  females), "  ■    -  ■ 


Tlilowator 

Midland 

ricdmont 

Blue  ntdce 

Tho  Valley 

Tho  Appalachlos.. 


Whlw. 

201,578 

11>8,H0- 

148,133 

37,029 
199,028 

80,315  ■ 


Colonred. 

'  513.M1 
2(S,101 

'.  103, rao 

2,017 
61,478 
9.059 


—an  increase  of  23  4  per 
cent.,  with  37  7  persons 
to  tho  square  mile. 

ThoaccompauTingtablo 
shows  tho  distribution  of 
tho  population  in  18S0 
according  to   the  grand 

divisions.       There    were  

ir'nS  '  The°nSmb'r  of  foreign-bom.  14,690,  does  not  amount 
to  1  per  «'!'■  "f ;,^°  P^X'whites  was  mainly  English    Scottish 

'"{^:;;nt:h:nu  cities  with  -3^o<'^SJ*^i:^eB,^?r  '"''• 

stl:i^e:i^f^ht^^^5:^^S|?;°^^-«-"^---->' 

n,390,-Danvino  coming  ne^tjth--.^  ^^^  organized  Educa- 

Education.— The  public  scnooiY         intermediate   instruction  tion. 
!M."«•.L"l^^iV,.rof"e^luTail!^icludmg  preparation  for 


Gormw- 
menu 


in  1870,  provides  (1)  I'^X^caLn  includ  ng  preparation  for 
iu  tho  common  branches  »'  'f  ",^°';'Ji"X-tho\atter  confined 
coUegc,  by  graded  FJ^^^J,.  i^i^^^'l^f^  to  all  between  the  ages  of 
to  cities,  towns,  and  largo  ^  il  a  es  J^^^  instruction  and  train- 
five  and  twenty-one  inclusive  ;  (3)  "'Ij"^"^^"  ^-y^^  i,„,it„tc, 
i„g  in  sMontific  and  Prof^^'l  «^^^f  •„';=^,  ,„d  female  normal 
an  agricultural  and  .""='.'"""/°.\^°''i°'f.„„tes  and  the  blind-all 
schools,  and  ^n  i"^'"'"''™ .["^^^l^ttoal  bsUtute  and  normal 
for  whites,  and  by  a  normal  ^m  ^n™'^7„\  ,,,,e,ed  number  from 

college  for  coloured  P»I"'5'7'"'|'?,Viycr  irfsti-uction,  in   the   corn- 
all  parts  of  the  State  :  and  Ulngbernsti^,^^^   ^^^_^^^^  ^^ 

plete  academic,  scientific    'f '"^'=^'^;  JJ' J  artment  tuition  free 
the  university  of  \  irginia,  its  ^cadem.c  ci  1  ^^^^^^^ 

to  all  young  men  «f^ '^S'^lrr     ThT  S  tato^chools -clwcr  no 
restrictionsinregardto  nilture        1  ._^    entirely  separate 

^r^^sSby  «5:(;ri^;f^board  of  education. 
The  public  free  school  system. sn  charge  fit  ^^^   ^  _ 

I„  1887theschool  popuat-    thoe^^^^^^        ^_^^_^^^  . 

one,  "'"nbered   610,-71   t'  '•'■,-  3     i„„edj  were  opM,  including 
7140  schools  (5047  white  and  2093  colow^^jk  {      oggg  ,,hit<, 

458  graded  schools  ;  7101  t'=f<^''"'„  fig,  c"  oured   fcmal-^)  were 
females,    1023   ooloured  ma  «    and  833  co"o^  ^^j^^^.^^j, 

employed;   f ^-I^^l^/^IV  lli  DU      hUe  and  «2>4?  coloured) 
,vere  enrolled,  ^nd  184,o.Mi^^^='.  ,  .„„i  jistrfeta   owned 

were  in  average  daily  "".Sirrrhool    property   was    valued    at 
4365    sclioolhouses,   and   '•;"/,    "f^^^eS^Jey^em  in  1887  ^vas 

of  .St  John's  in  Tidewater  ;   """'i;''f  "-^'t^'^  ,4  Roanoio,  Emory 
Richmond,  and  yi^K'^l'^.^f'cnl  >nT»I  djnjd     a,  4  ito  '^ 

and  Henry,  ■'n^,, ^asli.ngton  and  L  0  Un.vcrs.  y  ^,,         i^.j 

Tho  college  of  Wd  .am   and  ^  a  X  (fo"^acd  in  .     J, ^  J^^^^^ 
by  reason  of  losses  during  tho  c";'' ^^."V"  now  ^^^_  ^^„_ 

^/Vi»,«..-Ono  penitentiary,.a    R,chm^^^^ 

victed  of  serious  cn™c«;°>g;"'V.    t^^^^^^  ^vcro  $98,978. 
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has  a  jail  for  peraons  committed  for  petty  offences  or  awaiting 

Lunacy  ,tr.— There  are  four  first-class  lunanc  asylums,— at 
AViUiamsburg,  Staunton,  aad  Marion,  and  (for  coloured  paticuts) 
at  Petersburg.  In  1885-86  there  were  1479  patients  in  the  State  3 
t'lree  asylunu,  for  which  it  contributed  $345,077.  The  census  of 
1880  returned  2111  insane,— 1171  males,1240  females,  1719  white, 
and  692  coloured.  P.iuperism  is  not  comaion  in  Virginia;  in  1870 
there  were  only  3890  paupers,  supported  by  public  charity  at  a  cost 
of  $303,081;  in  1880  the  total  number  was  3138,  2117. of  these 
bt!iug  ill  flliusliouses,  of  whom  1027  were  coloured.  Deaf-mutes 
and  blind  arc  well  cared  for  in  a  noble  institution  at  Suunton, 
which  tr.iiurd  durini;  1385-86  73  deaf-mutes  and  44  blind,  with  nn 
annual  "latit  of  $35,000.  The  disabled  Confederate  soldiers  of 
Viri.'iMia'are  aided  by  the  State  (S83,040  iu  1835-86).  There  is 
also,  near  Kichmond,  a  soldiers'  home. 

Agricii  'lure.  —More  than  50  per  cent,  of  the  labouring  i>ojiulatiou 
was  iu  18S0  engaged  in  agriculture.    According  to  that  year  s  census 
the  land  area  was  25,680,000  acres,  19,835,785  of  which  (0-772  of 
the  whole)  were  embraced  in  1 1 8, 5 1 7  farms,  although  only  8, 51 0, 1 1 3 
acres  of  such  area  (only  two-seicuths  of  the  whole)  were  under 
cultivation  (leaving  57  1  per  cent,  of  land  in  farms  unimproved), 
yet  the  number  of  farms  increased  605  per  cent,  and  the  acreage  in 
farms  9-3  per  cent,  from  1870.     Seventh-tenths  of  iU  fanus  were 
cultivated  by  owners  ;  over  half  of  the  remainder  were  rented  for  a 
share  of  the  crop,  and  the  other  part  for  a  fixed  money  rental. 
Tlie  average  size  of  farms  was  167  acres;  but  there  were  53,101 
containing  from  100  to  5O0  acres,   5561   with  from  500  to  lOOO 
acres,  and  1563  containing  over  1000  acres  each,— so  that  more 
than  half  the  farms  contained  from  100  to  over  1000  acres  each, 
or  a  probable  average  of  300  acres  each,  large  farms  being  the  rule. 
The  farms  and  their  improvements  were  valued  at  5216,028,107, 
Iheir    farming   Implements    at    $5,495,114,    the    live    stock    at 
125,953,315;    for   improvements     $1,697,180    and    for    manures 
12,137,263    were   spent,    and   the   value   of    their  products    was 
estimated   at  $45,726,221.      The    lire   stock    comprised   218,838 
horses,    33,593  mules  and  asses,    54,709  working    oxen,  243,061 
milch  cows,   388,414   other   cattle,   497,289   sheep,   and  956,451 
swine.      The    wool    clip  was    1,836,673    lb;    1,224,469    gallons 
of    milk    were    sold;    11,470,923    tb  of    butter  and    85,535    of 
chccso  were  made;    859  acres  of  barley  yielded  14,223  bushels; 
•16  463  of  buckwheat  136,004  ;  1,768,127  of  Indian  corn  29,119,761  ; 
563,443  of  oats  5,333.181  ;  48,746  of  ryo  324,431  ;  901,177  acres 
of  wheat  yielded  7,826,174  bushels  ;  45,040  acres  of  cotton  19,595 
bales  ;  the  flax  crop  was  4523  bushels  of  seed,  16, 430  tons  of  straw, 
and  66.264  lb  of  fibre  ;  the  sorghum  crop  was  143  lb  of  Sugar  and 
R64,553  gallons  of  molasses  ;    from  the  sugar  maple  wero  maJo 
85,693  lb  of  sugar  and  7518  gallons  of  molasses  ;  of  hay  286,823 
tons  were  grown  on  836,289  acres;  17,806  bushels  of  clover^  seed 
and  41,722  biuhcls  of  grass  seed  were  raised  ;  there  were  1,987,010 
boni-yanl  and  660,147  other  fowls,  and  8,950,629  doion  eggs  were 
produced  during  the  year  ;  1,090,451  lb  of  honey  and  53,200  of 
beeswax  were  made;  on  140,791  acres  wero  grown  79,988,868  1b 
of  toUicco  ;  2,016,766  bushels  of  Irish  potatoes  were  raised,  and 
on  23,755  acres  1,901,521  bushels  of  sweet  ones  ;  orchard  pnxlucts 
were  valued  at  $1,609,663,  and  market-garden  producU  at  $837,609 ; 
2,177,770  cords  of  wood,  valued  at  $3,053,149,  were  cut;  the  wool 
clip  was  valued  $1,836,673  ;    12  acres  of  hops  yielded  1599  lb, 
and  J27,976  tb  of  broom  com  were  grown  ;  the  crop  of  pease  was 
77,758  bushels,  and  that  of  be.ins  45,411.     Of  the  8,510,113  acrea 
•if  improved  land,  1,152,083  Were  in  permanent  meadows,  psstures, 
orchnrds,  and  vineyanls,  and  7,358,030  were  nnrlcr  tillage  ;  of  the 
II,32.'i,672  acres  uiiiiii|irnvcd  in  farms,  9,126,601  were  in  woo<lland 
and  fvrrst,  and  2,199,077  in  old  fields,  ic.     Virginia  was  one  of 
Ihc  twenty  States  that  pro<luccd  over  20,000,000  bushels  of  Indian 
rorn  each,   rankinj/  thirteenth;  it  stood  second  to  Kentucky  in 
acreage  and  fpiantily  of  tobacco  grown.-  The  United  States  com- 
misfiniier    of    agriculture    estimates   that  in    1834    Virginia  had 
4,071,401  ncrcs  in  crops,  producing  44,000.000  bushels  of  ceresls, 
2,061,0110  limhi-U  of  jwUtoes,  99,763  lb  of  tobicco,  866,389  tons 
of  hay,  and  13.500  Inlca  of  cotton,  valued  at  $:t»,o.'>0,052  ;  and  had 
on  iu  farms  2,127, 0-.i3  domestic  animals,  worth  $39,608,536. 

ff^ • I' V   V'-""ii  hss  great  natural  advantages 
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vehicles,  lumber,  lime,  tanning  extracts,  railway  cars  and  loco- 
motives, flour  and  mill  products,  spelter,  salt,  distilled  wiinta. 
canned  fruits,  vegetables,  &c 

Communiattim. — The  nangable  tidal  bays,  creeks,  rivet^  Ccicua- 
harbours,  and  roads  of  Tidewater  Virginia  furnish  more  than  a  nit^.uoa 
thousand  miles  of  channels  for  commeree  ;  Richmond,  at  the  head  of 
the  tidal  »-atcrs  of  the  James,  117  miles  from  Chesapeake  Bay,  is 
reached  by  ocean  ships  drawing  15  feet  of  water  ;  %\  est  Point,  at 
York  Head,  41  miles  from  the  bay,  has  18  feet  of  depth  ;  Elizabeth 
river  gives  to  the  fine  harbour  of  Norfolk  a  channel  25  feet  deep  ; 
Avhile  Hampton  Roads,  with  its  400  s«|uare  miles  of  area,  is  tne 
largest  as  well  as  the  most  central  aud  commodious  landlocked 
harbour  on  the  Atlantic  coast  of  the  United  States.  Ship  canals 
connect  the  great  waterways  of  Virginia  with  those  of  North 
Carolina  and  beyond  to  the  southwar^l ;  and,  siuiilarly,  northward 
the  head  of  Chesapeake  Bay  is  connected  with  Delaware  Bay.  At 
the  beginning  of  1888  there  were  35  railway  companies  workinj 
2540  miles  of  road,  all  of  sUimlard  4  feet  9  inches  gauge,  except 
some  256  miles  of  narrow-gaugo  short  lines.  The  Virginia  rail- 
ways earned  $13,825,909  in  1685  at  an  outlay  of  $8,999,853,  tht 
woik  done  being  equivalent  to  971,477,375  mile-tons.  Virginia 
early  took  part  in  the  construction  of  railways,  investing  many 
millions  in  the  stocks  of  the  various  lines  now  reaching  nearlj 
every  part  of  the  State;  beginning  almut  1830,  it  had  147  miles 
of  railwav  in  1840,  384  in  1850,  1350  in  1,860,  1449  in  1870; 
1893  in  isSO,  2430  in  1885,  aud  2540,  with  some  -200  miles  morq 
in  course  of  construction,  at  the  beginning  of  1888.  Eight  greaf 
tlirough  railway  lines  connect  its  ti-ade  and  manufacturing  centre* 
H  ith  those  of  other  States. 

/"iiKiiic.:.- For  the  year  ending  September  SO,  1886,  the  assessed  Fi»  tccc 
value  of  the  real  estate  of  \'>ginia  was  $257,607,935,  and  of  personal 
property  $83,152,971,  or  $340,760,906  of  taxable  valuation;  the 
taxes  wero  $1,029,936  on  real  tsUtc,  $336,366  on  jwrsonil  ptoperty, 
$39,112  on  incomes,  $316,-293  capiution,  $141,755  from  raiUv.aya 
on  a  valuation  of  $34,614,427,  $299,343  from  lifiuor  and  S4jiO,3-25 
from  other  licences.  The  receipts  of  the  State  were  $2,773,437, 
and  its  exiienses  of  all  kinds  $2,755,036;  of  these  $657,610  wen( 
to  the  support  of  the  free  public  schools  aud  $1,064,097  to  iho 
support  of  the  State  Government.  The  rate  of  taxation  is  low,  and 
on  a  low  property  valuation.  The  SUte  debt  at  January  1,  1885, 
was  $28,961,8-29.  ,,.,,  . 

Militia.  —In  1880  the  natural  militia  (male  persons  from  eighteen  Militia 
to  forty-four  vears  of  ago  inclusive)  was  264,033  (102,4-26  of  then 
coloured)  in  a  male  population  of  745,589.  The  orgaiiitcd  militia 
force  is  small.  In  1885-86  there  were  51  equipped  volunteer  com- 
pnies  of  active  militia  under  the  orders  of  the  State,— mainly 
in  ito  cities  and  larger  towns,— 43  oh  infantry  (18  of  them 
coloured),  6  of  urtillciy,  and  3  cavalry,— mustering  in  all  2904 
men.    The  Virginia  miliUrv  fund  is  alwit  $11,000  a  year. 

jyij/ori/.— The  mound-buildei-s  of  the  Mississippi  valley  had  out-Hlst07 
posts,  as  evidenced  by  remains  of  their  earth-works,  in  the  mountain 
passes  of  Appalachii.  At  the  time  of  the  arrival  of  the  whites  the 
Powhatans  held  most  of  Tidewater,  the  Mannahoacks  the  north- 
east and  the  .Monacans  the  soulhwe-it  of  Midland  and  Piedmont ; 
the  Cherokees  held  the  Tennessee  basin  iwrts  of  the  Valley  and 
Appalachia,  and  Algonkin  tribes— Shawnees,  IVIawsres,  &o.— the 
rest  of  those  divisions.  Many  of  the  place  names  are  still  Indian. 
Cabot  probably  entered  Chesapeake  Hay  in  1498;  when  lialeigh's 
ships,  in  1584',  brought  to  England  glowing  accounts  of  the  Albe- 
marle Sound  region,  the  whole  country  was  named  Virginia  in 
honour  of  Elizabeth,  the  virgin  queen.  The  first  jierinaiient 
English  settlement  ill  America  was  Bade  at  .lanestown,  Virginia, 
May  13,  1C07,  by  one  hundred  settlers  sent  from  Eiiglaiid  by  Sir 
Thomas  Gates  and  Company,  who  had  obuined  in  April  1600  a  • 
charter  from  James  1.  to  phiiit  two  colonies  in  A  irginin,— • 
southern  somewhere  Iwtwceu  34*  and  41*,  and  a  northern  bclwecu 
38' and  45*  N.  Lit.,  but  at  places  not  less  than  100  miles  apart. 
In  1609  the  Ix.iidon  Com]>auy  Mi|>ci«-ded  Gates's,  which  Imd  nun-ly 
held  iu  setlleniont  nn.l  given  to  the  world  tlie  romantic  adventures 
of  Captain  John  Smith  (^.r.).  King  James  gave  the  I»ndon  Com- 
pany, by  charter,  a  sea-front  of  400  miles.— 200  north  aud  200 
south  from  Point  Comfort,— all  inlands  within  100  miles  of  tho 
coast,  and  all  the  countr)-  bifrk  from  this  400  miles  of  fixmtngg 
"  throughout  from  sea  to  soa,"  and  to  iU  colonists  all  the  rights  ol 
natuial-born  Engli-hmen  ;  under  this  charier  Virginia  h.id  jiirisdic- 
tiou  over  her  imi>erinl  colonial  territory,  and  iinJer  it  holJs  thu 
fragment  of  that  rolonv  now  colled  Viri-inia.  The  colony  of  tho 
London  Cominny  grew  sml  prospered,  and  in  1619  OoVehiot 
Yardlevoiganiicd  at  James  City,  the  capital,  a  few  miles  inland 
from  Jame«to«ii,  tho  first  Irgi.lalivo  l>o.ly  that  met  in  >oith 
Amerira  ;  in  1021  the  Undon  Comiaiiy  granted  the  colony  a  lilK-rai 
ronstituti.m.  the  general  form  of  which  Virginia  has  always  prt- 
.ervr.l.  Ill  August  1619  a  Dutch  nun  of-wsr  sold  at  JaniMtowii 
twenty  Afiican  negroes,  and  introiluced  negro  slavery.  In  1624 
James  I.  arbitrarily  deprived  the  I-ondon  Company  of  iU  charter, 
and  Virginia  iKHramo  a  royal  colony,  which  was,  till  tho  revolu- 
tion, «  favourito  and  gauerally  n  loyal  royal  proylnc*  govcnied 
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V  th»  K>n»lilutiou  of  1C21.  tlio  king  «pi>ointing  the  goTcmor  | 
luJ  council  »na  th«  jxoplo  elooting  the  incmWrs  of  tl.o  houM 
.f  burj^^jM.  In  169S  th«  capital  was  traiislcrrcl  to  \S  illiamj. 
jure  when-,  .unUrr  royjl  patronARr,  Villmm  tna  Mary  Co\W^ 
S».l  b«n  csl.iMislic.1  ill  J603.  The  colony  soon  occupifj  most  of 
ria«»mtcr  aii.l  it3  MiULinJ  borJor  ;  in  1716  Governor  SpotswooJ 
■ttKMvl  the  nim  RiJgc,  an.l  was,  so  far  as  known,  iho  lii-st  wliito 
iuan  to  tultr  th«  Gr««t  Valley,  which  win  «>oii  tljcivaftor  occu- 
iHca  bv  largo  niunbcrs  of  Scottish  an.l  some  Ccnimn  nnJ  English 
L-tllcti.  liiJian  wars  (ollowci  as  scttUrs  uiovud  ncstward,  but 
iu  1714  Vir-uiia  purohiiscl  from  the  In.lims  the  right  to  niako 
lettlniKiiU  lo  the  Ohio,  and  built  a  fort  »lnrc  Pittsburgh  now 
stanSs;  tl.c  Pten.h  raptuicJ  this  in  1754,  an.l  tlio  long  French 
and  Indian  war  followed,  nntil  the  1763  treaty  of  Pans  ciidea 
it  and  niajo  the  Mississippi  the  western  boundary  of  Virginia. 
During  that  war.  ill  1755,  BraJdock  was  defeated  ;  and  in  1758  Fort 
Dunncsui-,  which  under  the  French  had  taken  thu  place  of  Fltts- 
burgh,  was  captures!  and  renamed  Fort  Pitt.  In  1773  ih.:  general 
iML-nibly  of  Virginia  resolved  tor  an  "  intercolonial  coiiiiniltec  of 
correspondence,"  and  was  dissolved  by  Ixird  Dunniore,  the  royal 
^-ovenior.  la  May  1774  it  again  met  and  protcste.l  against  tlic 
closing  of  the  iwrt  of  lloston ;  Unnmoro  Again  dissolved  it,  but 
Uio  burgesses,  the  members  elected  by  the  i..oplc.  reassembled  and 
■  ■.awed  resolutions  denouncing  British  taxation  and  recoinnicnding 
to  the  other  colonies  an  annual  congress  of  delegates,— Icailing  in 
this  IS  it  had  iu  recommending  committees  of  correspon.lenco. 
Virginia  took  a  Icaduig  part  in  the  subsequent  nMr  of  independence, 
hut  the  \arious  steps  of  her  policy  need  not  bo  detailed  hero  (acc 
.Unitld  States,  and  compare  also  Jefffr-son  and  Washinctos). 

The  great  territory  of  Virginia,  reaching  from  the  Atlantic  to 
the  Mii<issippi.  and  no\F  divided  into  five  large  States,  made  the 
other  Sutes  of  the  Cnion  apprehensive  of  her  future  domination. 
In  1781,  to  promote  harmony,  she  olTered  to  cede  to  the  general 
Covemnient  all  her  territory  beyond  tho  Ohio,  and  in  1784  she 
inadt  tho  cession,  only  stipulating  that  tho  territory  thus  volun- 
tarily given  up  should,  when  jieopled,  bo  divided  into  new  States, 
ill  which  slavery  bhould  be  for  ever  prohibitc.l,  and  that  the 
nniaimlef  of  her  territory— that  from  the  Atlantic  to  the  Ohio— 
•Iiould  remain  iuriobbly  here.  In  1787  the  convention  of  tlio 
Sutes,  at  Phlladtlphia,  presided  over  by  AVashington.  ndoptcd  the 
(■resent  constitution  of  the  United  States,  and  this  Virginia,  in 
convention,  ratilied  in  1788".  In  tlic  war  of  1812-14  with  Englan.l 
jVirginia  bore  a  conspicuous  part,  as  also  in  that  of  1346-47  with 
Me.tica  Tlie.  civil  w.-u-  of  1861-65  was  nioro  disastrous  in  its 
eonse<]uences  to  Virginia  than  to  any  other  State  of  the  Union  ; 
from  liist  to  last  its  territory  was  overrun,  hundreds  of  battles 
(inJ  minor  engagements  took  place  within  its  borders,  and  all  tlio 
destnictiou  incident  to  pgantic  military  opemtions  fell  upon  it ; 
tens  of  thousands  of  its  best  men  were  killed  in  battle;  its  tciri- 
tory  was  disracmlicrcd,  and  a  thint  part  of  it  cut  olf,  while  more 
than  three  hundred  million  doUare'  wortli  of  property  was  destroyed 
in  \vha.t  reiuained.       •.'.     ■  .;•>'"-»-;■•,  I 

For  some  time  after  1865  Virginia  was  under  Federal  military 
control  as  "  Distriet  Ko.  1  ";  but  on  Deccmbev  3,  1667,  a  conven- 
[tion,  elected  by  the  people,  under  an  Act  of  the  United  St.itcs 
!CoiigTvs3,  met  aud  framed  a  new  constitution,  prohibiting  slavery 
and  occei'ting  the  results  of  tho  war  ;  this  was  ratified  by  a  poj.ular 
♦ote,  July  e,  1£69,  at  which  time  mcinbers  of  a  general  assembly 
an.l  State  olhcers  wcr.;  also  elected.  Tho  chosen  governor  was 
iuan;:uratctr  September' 21,"  1869 ;  the  general  assembly  met 
October  5,  1869,  and  ratilie.l  the  fouiteeiitli  and  fifteenth  amend- 
Qients  to  the  constitution  of  the  United  States  ;  and  on  January  26, 
IS70,  Virginia  was  reailmittcd  to  repi-cseutatiou  in  Congress,  and 
rclciistnl  from  military,  control.  (J.  U*.) 

VIRGINIA  CITY,  Uie  county  scat  of  Storey  county, 
VcvadOj.U.S.,  and  thoJargest  and  most  important  city  of 
.he  State,  is  situated  upon  the  steep  rugged  eastern  slope 
jf  Mount  Davidson',  about  G300  feet  above  sea-level.  A 
branch  litic  connects' it  \vitli  the  Central  Pacific  Itailroad 
U  Ueno.»-, Virginia  City  i.^. built  over  the  great  Conistock 
lode',  the  mineral  vein  which  has  yielded  probably  more  of 
the  precious  metals  than  any  other  single  deposit  in  the 
world  (see  vol.  x.xiii.  p.  Rl,i).  With  the  varying  fortunes 
of  this  lode  the  prosperity  of  Virginia  City  is  intimately 
connected.  It  was  founded  in  1859,  and  in  ISGO  its 
inhabitants  numbered  2345.  In  I8C1  it  received  a  city 
charter.  It  continued  to  increase  until  towards  the  end  of 
tl^ai  .-.cade,  «Len  the  falling  off  in  the  receipts  from  the 
mincii  caused  a  |>artial  e.\odu»  from  the  town,  and  the 
census  of  1870  showed  only  7048  inhabitants.  The  dis- 
covery of  tho  "great  bonanza"  in  1875  produced  a  return 
of  prosperity,  but  this  was  but  transient,  and  before  the 


next  census  the  city  was  again  on  tho  wane.  In  1880  the 
census  showed  10,917  inhabitants,— nearly  half  of  foreign 
birth,  and  aboul  5  per  cent.  Chinese.  Since  tho  last  census 
the.  population  has,  in  all  ixrobability,  not  increased.  The 
city,  is  laid  out  rather  irregularly,  coiiformiiig  to  soma 
extent  to  tho  surface  of  tho  mountain  side.  Some  streets 
have  been  graded,  at  great  expense,  as  it  involved  much 
rock  cutting. 

VIRGIN    ISL.\NDS,  a   group   of   small   West   Indi^ 
Islands  (seo  AVest  Indies),  about  one  hundred  iu  number, 
for  the  most  p-\rt  uninhabited,  extending  eastward  from 
Porto  Rico,  and  lying  between   17°  and   18"  50'  N.  lat., 
and  GV  10'  and  C5°  30'  W.  long.     Their  toUl  area  may 
bo  estimated  at  about  -165  square  miles,  and  their  popu- 
lation at  G7,000.     For  tho  most  part  they  are  rocky  or 
sandy  and  barren,  but  tho  cultivable  portions  yield  .sugar, 
maize,  coffee,  cotton,  indigo,  and  tobacco.     Guinea  grass 
grows  abundantly  on_  the  hillsides,  and  the  rich  natural 
grass  affords  excellent  pasturage  ;  the  forests  include  many 
useful  trees,  among  which  are  mahogany  and  fustic.    Tish 
are  very  plentiful  on  the  coasts.    The  westerly  portion  of  the 
group  belongs  to  Spain,  the  central  to  Denmark,  and  the 
easterly  to  Great  Britain.    The  chief  of  the  Spanish  islands 
are  Culebra  or  Snake  Island,  and  Biequos  or  Crab  Island ; 
they  have  in  all  an  area  of  about  150  square  miles,  with  a 
population  of  2600.     Tho  Danish  Virgin  Islands,  which 
include  St  Thomas  (q.v.),  St  CroiX  (r/.v.),  and  St  John, 
have  a  total  of  about  240  square  miles,  with  about  34,000 
inhabitants.     The  principal  of  the  British  portion  of  the 
group  are  Tortola,  Anegada,  and  Virgon  Gorda  or  Spanish 
Town,  and  Jost  van  Dyke  (total  area  57  square  miles, 
and  population  5287  in  1881,  of  whom  more  than  one- 
half  are  in  Tortola).    .They  are  subject  to  a  lieutenant- 
governor,    under   the    governor-in-chief   of    the    Leeward 
Islands,  and  are'  governed  by  an  administrative  council  of 
six  elective  and  three  non-elective  members,  presided  over 
by  the  governor  for  the  time  being., '  In  1886  the  revenue 
and   expenditure   were    respectively  £1448   and   £1676. 
The  customs  revenue  was  £823,  and  there  was  no  public 
debt.     In  the  same  year  1710  vessels  entered,  of  10,761 
tons  burden  (exclusive  of  coasting  trade)-,  and  1779  vessels 
cleared,  of  8444  tons;  the  total  value  of  the  imports  was 
£3603,  and  of  the  exports  £4103. 

The  Virgin  Islands  were  discovered  by  Columbus  on  his  second 
voyage,  in°1494,  and  named  Las  Viigenes.  iu  honour  of  St  Ursula 
and  her  companions.  In  1666  the  English  established  Oicmsclves 
on  Tortola,  which  li.is  ever  since  remained  in  their  possession.  In 
the  17tU  century  tho  Virgin  Islands  were  f.ivourite  resorts  of  Uio 
13uccANEr.ii.s{,;.v.).  Tlic  Danish  islandsof  St  Tlioni.ns  and  St  John 
were  Laken  by  the  Dlitish  in  1801,  but  restnr.  d  the  following  year. 
In  1807  they  surrendered  to  the  liritisli.  and  continued  in  tlieir 
hands  till  1815.  when  they  were  ag.iiii  restored.  Tlio  constitutiou 
of  the  Ihitisli  Virgin  Islands  was  ameiiJcd  in  1854.- 
VISCONTI.  See  Milan,  vol.  'xvi.  p.  293. 
VISCOUNT  (Latin  vice-ronics),  a  titled  rank  of  nobility,' 
the  fourth  «n  the  order  of  the  British  peerage,  and  con- 
sequently intervening  between  the  dignities  of  earl  aud 
baron.  ,  Tho  6r»t  English  vi.scount,  as  that  term  now  i.n 
used  and  understood,  was  John,  Baron  Beaumont,  K.G., 
who,  by  letters  jiatent  dated  12th  February  1440,  by 
Henry  VI.  was  created  A'iscount  Beaumont.  The  title 
vice-comes,  however,  existed  in  England  certainly  as  early 
as  the  Domesday  survey ;  and  in  tho.se  early  times  it  was 
borne  by  a  county  officer,  who  was  deputy  to  the  rm/ics  or 
earl,  in  accordance  with  the  feudal  system,  which  knew  no 
titles  independent  of  offices.  The  vice-comes,,  whose  title 
from  the  first  may  fairly  be  translated  "  viscount,"  and 
who  acted  in  the  absence  of  the  earl,  may  be  considered  to 
have  been  identical  with  the  functionary  known  by  the 
English  term  "  shire-reeve  "  or  "  sheriff,"  or,  as  we  now 
should  say,  "high-sheriff."  During  the  reigns  of  the 
Anglo-Norman    monatchs    this    office    of    vice-comes   v^as 
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commonly  hereditary  J  after  a  while  it  was" granted  for 
severaL.  Buccessive  years  to  the  same  personage  at  the 
king's  pleasure ;  and,  finally,  the  modern  practice  obtained 
of  appointing  a  new  high-sheriff  every  year.  A  viscount 
is  "  Right  Honourable,"  and  is  styled  "  lly  Lord."  His 
wife,  also  "Sight  Honourable,"  is  a  "  Viscountess,"  and  is 
styled  "My  Lady."  All  their  sons  and  daughters  are 
•'  Honourable."  The  coronet  first  granted  by  James  L  has 
on  the  golden  circlet  a  row  of  fourteen  small  pearls  set  in 
contact,  of  which  number  in  representations  nine  are 
shown.  The  scarlet  parliamentary  robe  of  a  viscount  has 
two  and  a  half  doublings  of  ermine. 

VISHNU.  See  Be.4H.manism,  vol  iv.  p.  207 
VISTULA.  See  PoL.tKD,  vol.  six.  p.  307.  -^ 
VITALIANUS,  bishop  of  Rome  from'  657  to '672,' 
Bucceeded  Eugenius  I.  and  was  followed  by  Adeodatus. 
In  the  monothelite  controversy  then  raging  he  acted  with 
'cautious  reserve,  refraining  at  least  from  e.xpress  condem- 
nation of  the  Typiis  of  Constans  11.  (see  voL  xvi.  p.  758). 
The  chief  episotle  in  his  uneventful  pontificate  was  the 
visit  of  CoBstans  to  Rome ;  the  pope  received  him  "  almost 
with  religious  honours,"  a  deference  which  he  requited  by 
stripping  all  the  brazen  ornaments  of  the  city — even  to  the 
'tiles  of  the  Pantheon — and  sending  them  to  Constantinople. 
'Archbishop  Theodore  was  sent  to  Canterbury  by  Vitalian. 
VITEBSK,  a  government  of  western  Russia,  with 
Xivonia  and  Pskoff  on  the  N.,  Smolensk  on  the  E., 
Moghileff,  Minsk,  and  Vilna  on  the  S.,  and  Courland  on 
the  W.,  has  an  area  of  17,440  square  miles.  Except  on  its 
south-eastern  and  northern  borders,  where  there  are  low 
hills,  deeply  eroded  by  the  rivers,  its  surface  is  mostly 
flat,  or  slightly  undulating,  and  more  than  a  million  of 
acres  are  occupied  by  immense  marshes,  with  as  many  as 
2500  small  lakes.  The  Devonian  limestones  and  red  sand- 
stones c(  ■^'•ich  it  is  built  up  are  covered  with  thick  layers 
of  Glacial  anc  lacustrine  deposits,— tho  Glacial  boulder- 
clay,  with  immense  numbers  of  boulders,  covering  extensive 
areis.  The  re.°»  consisi.5  of  Lacustrine  clays  or  sands.  The 
soil  is  thus  for  th?  ">o8t  part  unproductive. 

The  Dilna,  or  West  Dwina,  rises  not  far  from  the  north-eastern 
»ngle  of  tho  government,  anti  floiva  through  it,  or  along  its 
»outhcrn  bounJary,  for  630  miles.  From  its  junction  with  the 
KjiJplya,  i.e.,  for  more  than  450  milr».  it  i»  narigable  ;  and, 
through  a  tributary,  tho  Ulla,  it'  is  tonnwted  with  tho  Dnieper 
by  the  Berezina  CanaL  .  The  Jlezha  and  Ka^plya,  tributaries  of 
tho  Diina,  are  navigable  iu  spring.  The  climate  L-  relatively  mild, 
the  average  yearly  tcmJKnitunut  Vitebsk  being  4o'  -  ,  (Jnnuary, 
16*4  ;  July,  64'-3);  '  •  ,         ,      ^ 

I  The  iwpulilion,  1,204,950  in  ISSi,  is  chicnyTVhito  Kussian 
(fll  per  eent. )  nnd  Lettish  (21  per  cent);  Jews  come  next  (10  per 
cent.).  The  I'olrs  makeonJy  about  23  per  cent,  of  the  population, 
•lid  there  are  moreorer'i'oout  10,000  Germans  in  the  iiorthwi^st. 
The  Great  Rn»«iaR5  number  only  ft  few  thousands.  Nearly  two. 
third."  of  tho  inhabitants  are  Orthodox  or  Raskolnik,  the  remainder 
btin^  Citholicj",  Jews,  or  Lutncrans. 

A^Tirultare  is  the  chief  industry,  but  the  yearly  produce  rarely 
•nlficcs  ff,r  tlio  wanUiof  tho  population,  and  com  has  to  bo  imjorted 
from  .Sinfilcnik.    Rve,  oats,  and  potatoes  are  the  chief  crops,  occupy- 
•     •     - !  n^tlicarea.    Flan  is  an  important  crop  for  export 
only  moderBtely  prosperous.     Manufactures  in 
V  some  3000  person",  ami  their  asrgregato  pro- 
,:...::                        :,ly  about  £788,7'"'  !  £94,000  in  I8C0); 
tho  !                         t  branches  are  r.  :  distilleries,  flour- 
mill*.  ™.  .  ; ..1.     As  a  rule,  th^.   i.-  ^inn  population  of 

the  villages  ts  very  poor,  and  great  numbers  of  the  peasanta  are 

r^Tp'-ll'-'l  eri-rr  vt  to  I'.-tve  their  homes  in  search  of  work.     Of 

'lire  of  wooden  wares,  os  well  as  some 

•.  may  l>e  mentioned.     The  principal 

1    ,    .     ..il^r,  anil  hides.     There  is  a  bnsk 

watcrtrafhe.  on  the  lima  by  lunts  to  Higa,  Vitebsk  loading-places 
coutrilmling  I. I'J'. .'•'«>  ■■"'•  'l^t.riOO  roubles  value)  loaded  and 
<ISn.00OcI^t 

'    Vitebsk  :  '  nets,  the  chief  towns  of  which, 

srithpopnl   '  '  (••  =  .'\  IlrU.i  ,nr"-'\  I>ilna- 

bnrg.  a   forlrri.  I.^'el 

(IJOOO),  Ltilsiu     ■  ■liiti* 

(10,160),  8<b«xh  (.n.;'i;,  .-^iir.^'n  i.."^..;,  ai..i  >  .  ii.  ii  ui-.Jii-v- 


VITEBSK,'«ipital  of  thb  above  government,  stands  orf 
both  banks  of  the  Diina,  on  the  railway  from  Smolensk  to 
Riga,  345  miles  west  of  Moscow.  It  is  an  old  town,  with 
decaying  mansions  of  the  old  nobility,  and  dirty  Jewish 
quarters,  half  of  its  54,680  inhabitants  bein^  Jews.  'Its 
manufactures  are  insignificant,  and  'the  poorer:  classes 
support  themselves  by  gardening,  boat-building,  and  the  flax 
trade,  while  the  merchants  carry  on  an  active  business 
with  Riga  in  corn,  flax,  hemp,  tobacco,  sugar,  and  timber. 
■  Vitebsk  (Dbesk,  Vitbesk,  and  Vitepcsk)  is  mentioned  for  the 
first  time  in  1021,  when  it  made  part  of  the  Polotsk  priucipality. 
Eighty  years  later  it  became  the  chief  town  of  a,  separate  princi- 
pality, and  so  continued  until  1320,  when,  after  having  t:^eQ  an 
active  part  in  the  internal  war^  of  the  Russian  princes,  It  came 
under  tho  dominion  of  tho  Lithuanians.  In  the  16th  century  it 
fell  to  Poland.  Under  the  privileges  given  to  tho  city  by  the 
Polish  sovereigns  it  flourished,  but  it  soon  began  to  siiffer  from 
the  wars  between  Russia  and  Poland,  during  which  il  was  thrice 
taken  by  tho  Enssians  and  burned.  Russia  annexed  It  finally 
in  1772. 

VITELLIUS,  AuLUS,  the  ninth  of  the  twelve  Csesars, 
and  Roman  emperor  during  the  greater  part  of  69  A.D., 
was  the  son  of  Lucius  VitcUius,  who  had  been  consul 
and  governor  of  Syria  under  Tiberius,  and  distinguished 
for  his  gross  and  ridiculous  flattery  under  Cains  (Caligula) 
and  Claudius,  which  the  senate,  who  gave  him  a  public 
funeral,  recognized  by  a  statue  with  the  inscription 
"  Pietatis  immobilia  erga  principem."  He  was  one  of  tho 
intimate  companions  of  Tiberius  at  Caprcio;  ho  had  driven 
chariots  in  the  circus  with  Caius,  had  played  'dice  with 
Claudius,  had  induced  the  young  Nero  to  sing  at  n  public 
entertainment,  and  had  been  a  censor  once  and  a  consul 
three  times.  He  had'  been  governor  of  Africa,-'and  had 
there,  according  to  Suetonius  ( Vitellius,  5),  acquitted  him- 
self creditably.  Under  Galba,  to  the  general  astonishment,' 
he  wasdiosan  to  command  thearmy  ofLowerCJermttny,  and 
here  he  made  himself  popular  with  his  subalterns  and  with' 
the  soldiers  by  an  outrageous  prodigality  and  an  excessive 
good  nature,  which  soon  proved  quit^' fatal  to  order  and 
discipline.  Far  from  being  an  ambitious  or  scheming  man, 
he  was  lazy  and  self-indulgent,  fond  of  eating  and  drinking, 
and  he  was  in  fact  drifted  into  empire  by  the  promptings 
of  Caecina  and  Valens,  commanders  of  two  legions  on  the 
Rhine.  Througfi  these  two  men  a  military  revolution  was 
speedily  accomplished,  and  early  in  69  Vitellius  was  pro- 
claimed emperor  at  Cologne,  or,  to  speak  more  accurately, 
emperor  of  the  armies  of  Upper  and  Lower  Germany.  _  In 
fact,  he  was  never  acknowledged  as  emperor  by  the  entire 
Roman  world,  though  at  Rome  the-  senate  accepted  him 
and  decreed  to  him  tho  usual  imperial  honours.  *  But  after 
all  he  was  only  emi)eror  in  name.  It  was  noted  as  a  bad 
omen  that  he  received  the  title  of  supremo  pontifl'  pn  tho 
anniversary  of  tho  day  of  AUia,  390  B.C.,  on  which  Rome 
was  all  but  utterly  overthrown  by  the  Gauls.  His  advance 
into  Italy  at  tho  head  of  a  licentious  and  ruflianly  soldiery 
was  as  horrible  and  calamitous  a«  civil  war  could  i>08sibly 
bo ;  there  wa.s  fipliting  and  bloodshed  within  7  miles  of 
Rome,  and  amid  riot  and  nia-iincrc  and  gladiatorial  shows 
and  extravagant  feasting  and  a  waste  of  .>^pvcn  millions  of 
money  (Tacitus,  J/int.,  ii.  &ri)  tho  capital  of  tho  cnipfro' 
was  a  scene  of  horror  and  infamy  such  ax  had  never  Jiccii 
witnoescd  in  tho  most  savago  revolutions  of  past  days.' 
As  sootv  OS  it  was  known  that  tho  armies  of  tho  East; 
Dalmatia,  and  lllyricnm  had  declared  for  Vespasian, 
Vitellius,  findinghimsclf  deserted  by  nviny  of  k is  adherent i, 
was  for  rc-'igning  the  title  of  emperor ;  so  crestfallen  was 
he,  so  dull  and  Jothargic,  that,  to  quote  Tacitus  (1/itt.i  iii. 
".(l.  "  had  not  others  rrmcmlK-rnd  he  haii  liecn  an  cm|i«ror, 
ho  wouiti  have  forcottcn  it  himself "  On  tho  cntmnco 
into  Rome  of  Va«pasian'»  ttwps  he  was  draggi^l  out^-f 
some  miserable  liidinpplocc,  aiKl,  with  his  bands  lir  1 
bch'.n<l  him,  insulted  uniuticd,  driven  to  the  fatal  Gcmonian' 
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stain,  and  th«re  straclc  down  amid  a  shower  of  fierce  eager 
blanre.  "  Yet  I  was  once  your  cnij>cror,"  were  the  last,  and, 
as  far  as  wo  know,  the  noblest  words  of  Vittiliius.  Ho 
j>eri»hcd  thus  misctubly  in  his  57lh  year. 

Tlif  //irfi'n'ti  of  Tacitus  anJ  tho  biograiiliy  of  Suetonius  give  ns 
in  foil  JtUil  the  sImiv  of  VilelUu©  In  MoiiMnlc's  Jlulonj  0/  Hit 
K.'iuint  fiikfn-  tJic  Etiiyin  (chaps.  56,  ST)  tho  [vrioj  is  fiiUy  anJ 
riTidly  JtscribeJ. 

VITERBO,  a  city  of  Italy,  capital  of  a  circondario  in 
tho  province  of  Rome,  lies  1200  feet  above  sea-level,  on 
the  Areione,  at  tho  north-western  l^aso  of  Monte  Cimino 
(3450  feet),  on  the  high  road  between  Florence  and  Rome, 
•12  miles  north-north-west  of  tho  latter  city;  a  branch  lino 
{24J  miles)  connects  it  with  tho  Attigliano  station  on  the 
railway.  It  b  picturesquely  surrounded  by  luxuriant 
gardens,  and  enclosed  by  walls  and  towers,  which  dato 
partly  from  the  Lombard  period.  Tho  streets  are  paved 
with  largo  lava  blocks,  and  the  town  has  many  handsome 
editiees,  and  some  elegant  fountains;  amonj;  the  latter  may 
be  mentioned  the  Fontana  della  Rocca  by  Vignola  (15G6). 
The  cathedral,  a  fine  basilica,  with  13th-century  restora- 
tions, contains  the  tombs  of  Popes  Alexander  IV.,  Clement 
TV.,  and  John  XXI-  In  1271  it  was  the  scene  of  the 
murder,  on  the  steps  of  tho  high  altar,  during  public 
worship,  of  Henry,  son  of  Richard  of  Cornnall,  by  Guy 
de  Montfort  (see  Dante,  In/.,  xii.  IIS).  In  the  sacristy 
is  a  Madonna  with  saints  by  Lorenzo  di  Viterbo.  The 
old  episcopal  palace  is  a  Gothic  building  of  tho  13th 
century,  in  which  numerous  conclaves  have  been  held. 
The  church  of  St  Rosa  exhibits  the  embalmed  body  of 
that  saint,  a  native  of  Viterbo,  who  died  in  her  eighteenth 
year,  after  working  various  miracles  and  having  distin- 
guished herself  by  her  invectives  against  Frederick  II. 
(1251).  St  Francesco  contains  the  tomb  of  Pope  Adrian 
v.,  and  has  an  important  work  by  Sebastiano  del  Piombo; 
the  Gothic  cloisters  of  St  JIaria  della  Verita  are  strikingly 
beautiful  The  town-hall  contains  some  Etrurian  sarco- 
phagi and  a  few  good  paintings.  The  inhabitants  of 
Viterbo  (15,279  in  ISSl)  are  chiefly  dependent  on  agri- 
culture ;  hemp  is  a  specialty  of  the  district,  and  tobacco 
and  various  grains  are  largely  grown,  as  well  as  the  olive 
atid  vine.  There  are  in  the  vicinity  numerous  mineral 
springs ;  the  warm  sulphur  spring  of  BuJicame,  about  2 
miles  off,  is  alluded  to  by  Dante  (/«/.,  xiv.  79). 

Viterbo  has  sometimes,  but  very  doubtfully,  been  identified  with 
the  Faiiwn  VoUnmnae^  where  the  general  assembly  of  the  Kti'uscaiis 
used  to  be  held.  It  was  fortified  by  the  Lombards,  and  in  tho 
Middle  Ages  became  a  favourite  jiapftl  residence.  Popes  Urban  IV. 
(1261),  Gregory  X.  (1271),  John  XXI.  (127C),  Nicholas  III.  (1277), 
and  Martin  IV.  (1281)  were  elected  here,  and  it  was  at  Viterbo 
that  Aleiander  IV.  (1261),  Clement  IV.  (1268),  Adrian  V.  (1276), 
and  John  XXI.  (1277)  died. 

VITORIA,  a  town  of  Spain,  capital  of  the  Basque 
province  of  Alava,  stands  at  a  height  of  about  1700  feet 
above  sea-level,  on  a  small  hill  commanding  the  plain 
of  Alava,  234  miles  by  rail  north-north-east  of  Madrid. 
The  oldest  part  of  the  town,  the  Campillo  or  Villa-Su.so, 
occupies  the  top  of  the  hill ;  some  of  the  walls  and  towers 
by  which  it  wa«  formally  defended  still  remain,  but  it  is 
now  almost  deserted,  and  chiefly  occupied  by  gardens. 
Below  it  is  "  Vitoria  Antigua,"  with  narrow  tortuous  lanes; 
on  the  lower  level  ground  is  the  modern  town,  with  wide 
streets,  an  arcadcd  market  place,  and  shady  promenades. 
The  cathedral  of  St  Mary  in  tho  Campillo  dates  its  founda- 
tion from  1181,  and  has  some  good  Gothic  arches,  but  has 
been  considerably  spoiled  by  late  additions ;  tho  church  of 
San  Miguel  also  dates  from  the  1 2th  century,  but  does  not 
possess  any  features  of  special  interest.  Vitoria,  from  its 
favovirable  position,  is  an  important  centre  of  trade  in  wine, 
wool,  horses,  mules,  and  hardware  ;  the  chief  industries  are 
IKkptr-making,  carriage-building,  cabinet-making,  tanning, 


and  tho   manufacture  of   earthernwarc.     Tho  populatiin 
within  tho  municipal  boundaries  in  1S77  was  25,039. 

Tliough  an  obscure  village  seems  to  havo  ocoiipictl  tho  site  fvniu 
an  early  i>oriod,  tho  cxistcuco  of  Vitoria  ns  u  town  dates  from  llSl, 
when  Sancho  tho  Wise  of  Navnn-e  granted  a  '*fuero"  similar  to 
that  of  L^tgror^o,  and  fortified  tho  place.  A  dcvisivo  victory  w;is 
hero  gained  by  tho  Anglo-Spniiish  army  under  AWllingtoit  ovci*  tho 
French  under  Joseph  Uonapartu  and  Jourthm  on  Juno  21,  1313. 

VITRfi,  a  town  of  France,  chcflicu  of  an  arrondisscuionl 
in  the  department  of  Ille-et-Vilaine,  stands  on  a  hill  rising 
from  the  left  bank  of  tho  Vilainc,  24  miles  ttaX  of  Rcnncs 
by  tho  railway  to  Paris.  The  town  has  preserved  as  many 
features  of  the  Middle  Ages  as  any  in  Franco,  and  viewed 
from  the  north  its  feudal  aspect  is  striking.  Tho  streets 
are  formed  of  confused  masses  of  wooden  houses,  full  of 
projections  and  curves,  covered  with  coarse  slate  over- 
grown with  moss  and  lichen,  and  are  bordered  by  covered 
galleries  on  a  level  with  the  grixind,  out  of  which  dark 
shops  open.  Most  of  tho  curious  houses,  ornamented  with 
statuettes  and  sculptures,  are  older  than  the  first  half  of 
the  17th  century.  Only  one  vaHlt  remains  of  the  original 
castle,  founded  towards  the  end  of  tho  11th  century  ;  the 
rest  was  rebuilt  in  tho  11th  and  15th  centuries  (the  best 
period  of  Breton  military  architecture  in  Brittany),  and 
all  has  been  recently  restored.  It  is  now  occupied  by  a 
prison,  a  museum  of  natural  history  and  painting,  and  the 
town  library  (6000  volumes).  In  tho  court  is  the  former 
collegiate  church,  some  of  it  older  than  the  12th  century. 
Tho  church  of  Notre  Dame,  formerly  a  priory  of  the  abbey 
of  St  Miilaine  of  Rennes,  dates  from  the  loth  and  IGlh 
centuries.  An  outside  stone  pulpit  is  a  fine  example  of 
IGth-century  sculpture.  Parts  of  the  ramparts  are  still 
standing,  and  other  parts  are  built  into  the  houses  of  the 
town.  There  is  a  well-wooded  botanical  garden,  and  the 
remains  of  a  castle  destroyed  at  the  Revolution.  The  chief 
articles  of  trade  are  cloth,  hosiery,  and  thick  clothing  made 
of  goats'  skins.  The  chateau  of  Les  Rochers,  celebrated 
through  Madame  de  S<ivigne,  stands  3  miles  from  the  town. 
The  popidation  in  ISSG  was  8957  (commune  10,447). 

Vitre  was  formerly  a  Breton  barony,  and  belonged  in  the  10th 
century  to  the  younger  branch  of  the  counts  of  Rennes.  In  1295 
it  p.asscd  to  Guy  IX.  baron  of  Laval,  on  liis  marriage  with  the 
lieircss,  and  afterwards  successively  belonged  to  the  families  of 
Hieux,  Coligny,  and  La  TreuioiUe.  The  town  was  seized  by 
Charles  VIII.  in  1433.  Piotcsti-.ntism  spread  under  tho  rule  of 
the  houses  of  Ricux  and  Coligny ;  Vitre  became  a  Huguenot 
stronghold  ;  and  a  Protestant  chuixh  was  established,  which  was 
not  suppressed  till  tlie  revocation  of  the  edict  of  Nantes  in  1035. 
Mercceur,  the  head  of  the  member's  of  the  League  in  Brittany, 
besieged  the  town  in  vain  for  five  months  in  1589,  and  was  forced  to 
withdraw  by  the  army  under  the  Pi'ince  de  Dombes.  The  estates 
of  Brittany,  over  wliich  the  barons  of  Vitre  and  of  Leon  alternately 
presided,  met  hero  several  times,  and  ifadamo  de  S(ivign6  gives 
interesting  details  of  such  an  occasion.  Vitre  was  tho  birth- 
place of  Pierre  Landais,  the  favourite  minister  of  Francis  II.,  duke 
of  B[-ittany  (hanged  in  1485),  of  his  nephew  Cardinal  Guit>e,  and 
of  Berti'and  d'Argentre,  jurist  and  the  historian  of  Brittany. 

VITRIFIED  FORTS  is  the  name  given  to  certain  rude 
stone  enclosures  whoso  walls  bear  traces  of  having  been 
subjected  to  the  action  of  fire.  They  are  generally  situated 
on  elevated  hills,  which  occupy  strong  and  easily  defended 
positions.  Their  form  is  irregular,  and  seems  to  have 
been  determined  rather  by  the  contour  of  the  flat  summits 
which  they  enclose  than  by  any  definite  architectural  plan. 
The  walls  vary  in  size,  some  being  comparatively  small, 
while  a  few  are  upwards  of  12  feet  high,  and  are  so 
broad  that  they  present  the  appearance  of  hugo  embank- 
ments. Weak  and  exposed  parts  in  the  defence  are 
strengthened  by  double  or  triple  walls,  and  occasionally 
vast  lines  of  ramparts,  composed  of  large  blocks  of  unhewn 
and  unvitrified  stones,  are  drawn  around  the  fortified  hills 
at  some  distance  from  the  vitrified  centre.  No  limo  or 
cement  has  been  found  in  any  of  these  structures,  but  all 
of  them  present  the  ueculiarity  of  being  more  or  less  con- 
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solidated  by  the  fusion  of  the  rocks,  of  which  they  are  bnilt. 
This  fusion,  which  has  been  caused  by  the  application  of 
intense  heat,  is  not  equally  complete  and  regular  in  the 
various  forts,  or  even  in  the  walls  of  the  same  fort.  In 
some  cases  the  stones  are  only  partially  melted  and  calcined  ; 
in  others  their  adjoining  edges  are  fused  bo  that  they  are 
firmly  cemented  together  ;  in  many  instances  pieces  of  rock 
Sre  envelojjed  in  a  glassy  enamel-like  coating  which  binds 
them  into  a  uniform  whole ;  and  at  times,  though  rarely, 
the  entire  length  of  the  wall  presents'  one  solid  mass  of 
vitreous  substance. 

Since  John  Williams — one  of  the  earliest  of  British 
geologists,  and  author  of  The  Mineral  Kingdom — first  de- 
scribsd,  in  1777,  these  singular  ruins,  about  fifty  examples 
have  been  discovered  in  different  parts  of  Scotland.  Tlie 
most  remarkable  are  Dun  Mac  Uisneachain,  the  ancient 
Beregonium,  north  of  Oban  ;  Tap  o'  Koth,  in  Aberdeen- 
shire ;  Craig  Phadraic  and  Dun  Dhardhail,  in  Inver- 
ness ;  KnockfarraU,  near  Strathpeffer ;  Dun  Crelch,  in 
Sutherland ;  Findhaven,  near  Aberlemno ;  Barryhill,  in 
Perthshire ;  Laws,  near  Dundee ;  Dun  Gall  and  Burnt 
Island,  in  Buteshire;  Anwoth,  in  Kirkcudbright;  and  Cow- 
denknowes,  in  Berwickshire.  Dun  Mac  Uisneachain  is  the 
largest  in  area,  being  250  yards  long  by  50  yards  broad. 
The  strongest  and  m  jst  cyclopean  is  the  Tap  o'  Xotli : 
here  the  walls  are  about  8  feet  high,, and  between  20  and 
30  feet  thick.  In  Dun  Mac  Uisneachain,  Barrj'hill,  and 
Laws  the  remains  of  small  rectangular  huts  or  dwellings 
have  been  found. 

For  a  long  time  it  was  supposed  that  these  forts  were 
limited  in  their  range  to  Scotland  ;  but  they  are  now 
known  to  e.\ist  in  Londonderry  and  Cavan,  in  Ireland ;  in 
Upper  Lusatia,  Bohemia,  Silesia,  Saxony,  and  Thnringia ; 
in  the  provinces  on  the  upper  banks  of  the  Rhine,  especi- 
ally in  the  neighbourhood  of  the  Nalie ;  in  the  Ucker 
Lake,  in  Brandenburg,  whc;rc  the  walls  are  formed  of 
burnt  and  smelted  bricks  ;  and  in  several  places  in  France, 
such  as  Ch&toauvicux,  Peran,  La  Courbe,  Saint  Suzanne, 
Puy  de  Gaudy,  and  Thaurpn.  They  have  not  been  found 
in  England  or  Wales ;  and  Worsaae,  Herbst,  Rygh,  Hilde- 
brand,  and  Stephens  assert  that  they  do  not  exist  in 
Denmark  or  in  Scandinavia. 

All  the  examples  yet  described  present  a  general  simi- 
larity in  form  and  structure.  In  some  of  the  Continental 
forts  the  vitrified  walls  are  supported  by  masses  of 
unvitrificd  stofie  buiJt  up  on  each  side.  This,  in  all 
probability,  constituted  an  essential  feature  in  the  Scottish 
forts.  Except  on  the  hypothesis  of  buttresses  of  a  similar 
kind,  it  is  impossible  to  explain  the  vast  quantities  of  loose 
■tones  which  are  found  both  inside  and  outside  many  of 
the  vitrified  walls. 

The  method  by  which  the  fusion  of  such  extensive 
fortifications  was  produced  has  always  excited  much 
interest  and  conjecture.  Williams,  when  ho  first  directed 
attention  to  the  subject,  maintained  that  the  builders  of 
the  forts,  whcwver  they  were,  found  out,  cither  during  the 
proccM  of  smelting  bog-ore,  or  wliiUt  offering  sacrifice;, 
the  power  of  fire  in  vitrifying  stone,  and  that  they  im- 
proved ujion  this  discovery  by  using  it  for  the  pnr]>o»o  of 
ccmentinj^and  ntrcngthcning  their  Btronghnld.s.  This  view 
has  been  keenly  controverted,  and  other  theories  hove 
boon  suggested.  It  him  Wen  held  that  the  vitrified  sum- 
mits were  ncit  forU  at  all,  but  the  craters  of  extinct  vol- 
uanocn  (Wcjil,  Pennant,  and  Oirdincr),  an  hypotliojiis  long 
•inco  abandoned  as  unnciciilific  ;'  that  the  vitrified  summils 
»rc  not  so  much  vitrified  forts  as  vitrified  siteji,  and  that 
the  vitrcsccDco  was  produced  by  U-ocon  fires  lighted 
durinit  times  of  invasion,  or  by  UmfiroB  kindled  on  hill 
to|i)i  in  religiom  celebrations  (Sir  George  Mnrkcnzie,  Dr  S. 
Hibbcrt,  and  PriociinJ  Daniel  WiLwo);  and,  hutly,  that  if 


they  were  forts  they  must  have  originally  been  built  of 
wood  and  stone,  and  that  their  present  vitrified  appearance 
is  not  due  to  design,  but  to  their  being  set  on  fire  by  a 
besieging  enemy  (A.  Fraser  Tytler,  Forbes  Leslie,  Von 
Cohausen,  and  Dr  Joseph  'Anderson).  The  theory  of 
Williams — which  has,  with  modifications,  been  accepted 
by  all  the  principal  British  and  Continental  authorities, 
such  as  MacCulloch,  Hugh  Miller,  Virchow,  Schaaffbausen, 
Thuot,  and  Montaiglon— is  likelyto  hold  the  field.  It  is 
supported  by  the  following  facts  : — 

(1)  The  idea  of  strengthening  walls  by  means  of  fire  is  not 
singular,  or  confined  to  a  distinct  race  or  area,  as  is  proved  bv  tlio 
bumtearth  enclosure  of  Azlalan,  in  Wisconsin,  and  tlie  vitrified 
stone  monuments  of  the  Jlississippi  valley.  (2)  Many  of  the 
Primary  rocks,  jarticularly  the  Echists,  gneisses,  and  traps,  which 
contain  largo  quantities  of  potash  and  soda,  can  be  readily  fused  in 
the  open  air  by  means  of  wood  fires,— tlio  alkali  of  the  wocxl  serving 
in  some  measure  as  a  ilui.  (3)  The  walls  are  chiefly  vitiificd  at 
the  weakest  points,  the  naturally  inaccessible  parts  being  un- 
vitrified.  (4)  When  t!ie  forts  have  been  placed  on  materials  prac- 
tically infusible,  as  on  the  quartzose  conglomerates  of  the  Old 
Red  Sandstone,  as  at  Craig  Phadraic,  and  on  the  limestones  of  Dun 
Mac  Uisneachain,  pieces  of  fusible  rocks  liave  been  selected  and 
carried  from  a  considerable  distance  to  the  top.  (5)  The  vitrified 
vralls  of  the  Scottish  forts  are  invariably  fomiod  of  small  stones 
which  could  be  easily  acted  upon  by  fire,  whereas  the  outcf  ram- 
parts, which  are  not  vitrified,  are  built  of  largo  blocks.  (6)  Many 
of  the  Continental  forts  are  so  constructed  that  the  fire  must  have 
Iwen  applied  internally,  and  at  the  time  when  the  strurturt  was 
being  erected.  (7)  Daubree,  in  an  analysis  which  he  made  on 
vitrified  materials  taken  from  four  Frcncli  forts,  and  which  ho  sub- 
mitted to  the  Academy  of  Paris  in  Fobrunry  1861,  found  the 
presence  of  natron  in  such  great  abundance  that  he  inferred  that 
sea-salt  w-as  used  to  facilitate  tlie  original  fusion.  (S)  In  Scandi- 
navia, where  there  are  hundreds  of  ordinary  forts,  and  where  for 
centuries  a  system  of  signal  fires  was  enforced  by  law,  no  trace  of 
vitrifacbion  has  yet  been  detected. 

A  great  antiquity  has  been  assigned  to  vitrified  forts, 
but  without  sufficient  proof.  Articles  of  bronze  and  iron 
hive  been  found  in  the  Scottish  forts,  while  in  Puy  de 
Gaudy  a  Roman  tile  has  been  discovered  soldered  to  a 
piece  of  vitrified  rock.  In  a  few  of  the  German  forts 
Prof.  Virchow  found  $ome  of  the  short  logs  of  c>ak  used 
as  fuel  in  vitrifying  the  w.iUs,  and  ho  concluded  from  the 
evenness  of  their  cut  surfaces  that  iron  and  not  stone 
implements  must  have  been  used.  These  results  indicate 
that  these  structures  arc  the  products  of  a  high  civilization, 
and  were  possibly  in  use  as  late  as  the  early  centuries  of 
our  era.  It  has  been  suggested  that  they  were  built  as 
temporary  refuges  against  the  invasions  of  the  Norsemen 
in  Europe.  There  is  much  in  the  situation  and  character 
of  the  forts  which  favours  this  supposition.  This  is 
especially  the  cose  with  reference  to  the  Scottish  forts. 
Here  the  vitrified  summits  arc  invariably  so  selected  that 
they  not  only  command  what  were,  as  we  learn  from  the 
sagas,  the  favourite  landing  places  of  the  vikings,  but  are 
the  best  natural  defences  against  attacks  made  from  the 
direction  of  the  sea-coast  In  Saxony  and  Lusatia  the 
forts  are  known  as  Sr/titY<lfnhurr/rn,  and  in  the  Highlands 
of  Scotland  as  the  fortresses  of  tlic  Frinnr — designations 
which  also  seem  to  ]X>iot  to  an  origin  dating  bock  {o  the 
times  of  the  vikings. 

It  may  be  intcrciting,  as  throwing  light  on  the  influence 
of  high  temperature  on  rocks,  to  notice  some  of  the  forms 
exhibited  by  the  fu.scd  tulwtancci.  Schistose  gneiss  is 
resolved  into  a  kind  of  green  glass  ;  mica  is  converted  into 
a  grey  glo-'^sy  gtone  of  great  hardness  ;  quartz  is  rcduci'il 
to  the  condition  of  pumice;  trap  rock  Itecomcs  glazed  like 
l>ottlo  gloH.'i  ;  sand.stono  is  transformed  into  a  cnni|mcl 
qiiarlzitc  ;  and  the  felspar  of  granite  is  chonged  into 
coarse  porcelain.  Some  of  the  materials  have  as-^umtKl, 
probably  during  the  proccM  of  cooling,  the  prismatic 
stnicturc,  with  four  o»  six  sides  ;  while  others,  owing  to 
the  iron  jMiroxido  being  reduced,  have  become  distinctly 
magnetic. 
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"Hit  folloninf;  trf  some  of  tho  man  iin|<ortant  Iroatixa  and 
KfoiTnof«: — WilliAius,  At*  Ad'ounX  0/  some  Ktmarl'ahU  AucicHt 
A'him;  a.  Fnutr  Tytltr,  Klin.  r>til.' Trans. ,  vol.  ii. ;  Sir  Gforgo 
Mackenzie,  Of^trnxitions  i*h  VitriJiM  Fvi-ts;  Uibbovt,  ArcA.  Scot,^ 
\oL  IT.;  MacCuUoch,  Iii^hl<t}uis  ami  H'csUni  Islatuls,  vol.  i. ; 
Miller,  HimbL-j  c^t  a  Otoio-jiti^  chap.  ix. ;  Wilson,  .tr<ftJVotogt/,-tn\\ 
Pr/tkulirru:  AhiuUs,  toI.  ii. ;  J.  II.  Itmtou,  Itistonj  0/  Scotlaxui, 
Yol.  L ;  R.  Angus  Smith,  L<xh  Etiyx  niki  the  Sons  of  Uisneath  \ 
.\nJtnon,  Se<Ma*d  111  Fa^n  Tivus;  C.  MacUignu,  The  Hilt 
Finis  of  AncitHt  Scoilaiid ;  Thomas  Aitkeit,  Trans.  Jnixriuss 
S<Unti_iic  Soc^t  vol.  L;  Chnrles  Troctor,  Chtmiail  Analysis  of 
Viiri^ed  Stvues  frotn  Tap  o'  Xoth  aiui  Dnnidecr  (Himtly  FioUl 
Clnb);  Yarioiis  {^pcrs  in  imblishoU  Pri-xxciiiwfs  of  Soc.  Antiti.  Scot. 
RliJ  Ptocctdinys  of  Iio]ial  Irish  Aoadcmii :  Lcoiihaul,  Arehiv  fiir 
ifituralogie,  vol.  i. ;  Virchow,  Zts<'hr.  f\ir  Ethnoioyic,  vols.  iii. 
«nd  ir. ;  SchnalTliausci),  ycrhandlungcn  tier  dcxUsdt.  nntlirop. 
Gcstllsehnft  {1831);  Kohl,  I'erhatul.  d.  deiitscK  anlhrop.  Ocsell- 
M.h^n  (1SS3);  Thuot,  La  Forltrcsse  n(n>«  rfii  Pud  rfo  Gaudy,  Av. ; 
Do  N.itUillao,  I^s  Premiers  Homines,  vol.  i.;  M6moires  de  la  Soc 
.Inliq.  de  Fiance,  vol.  xxxviii. ;  and  HildcbranJ,  Zk  forhistonska 
fJitn  i  Europa  tStockliolm,  18S0).  (R.  MU.) 

VITRIOL,  o  name  formerly  and  sometimes  still  given 
to  sulpliuric  acid  and  to  certain  sulpliatcs  (see  SuLPni'R, 
vol.  xxii.  p.  C36).  Oil  of  vitriol  is  concentrated  sulphuric 
acid.  Blue  vitriol  is  sulphate  of  copper ;  green  vitriol, 
sulphate  of  iron  (copperas,  ferrous  sulphate);  and  white 
vitriol,  sulphate  of  zinc. 

VITRUVIUS,'  a  Roman  architect  and  engineer,  whose 
f'lll  name  was  M.vrccs  Vitruvics  Pollio,  tho  author  of  a 
very  celebrated  work  on  architecture.  Nothing  is  known 
about  his  personal  history,  except  what  can  be  gathered 
from  incidental  remarks  in  his  own  writings.  Owing  to 
the  discovery  of  a  number  of  inscriptions  relating  to  the 
Gens  Vitruvia  at  Forrai.'e  in  Campania  (Mola  di  Gaeta),  it 
has  been  suggested  that  he  was  a  native  of  that  city,  and 
he  has  been  less  reasonably  connected  with  Verona  on  the 
strength  of  an  existing  arch  of  the  3d  century,  which 
is  inscribed  with  the  name  of  a  later  architect  of  the 
same  family  name — "  Lucius  Vitruvius  Cerdo,  a  freednian 
of  Lucius."  From  Vitruvius  himself  wo  learn  that  he 
was  appointed,  in  the  reign  of  Augustus,  together  with 
three  others,  a  superintendeut  of  iKilistx  and  other  military 
engines,  a  post  which,  he  says,  he  owed  to  tho  friendly 
inrtuence  of  the  emperor's  sister,  probably  Octavia  {De 
ArcJiitectura,  i.  pref.).  In  another  passage  (v.  1)  he 
describes  a  basilica  and  adjacent  aides  Augusti,  of  which 
he  was  the  architect.  From  viii.  3  it  has  been  supposed 
that  he  had  served  in  Africa  in  the  time  of  Julius  Citsar, 
probably  as  a  military  engineer,  but  tho  words  will  hardly 
bear  this  interpretation.  He  spe^s  of  himself  as  being 
low  in  stature,  and  at  the  time  of  his  writing  bowed  down 
by  age  and  ill-health  (ii.  pref.).  He  appears  to  have  enjoyed 
no  great  reputation  as  an  architect,  and,  with  philosophic 
contentment,  records  that  he  possessed  but  little  fortune. 
Though  a  great  student  of  Greek  philosophy  and  science, 
he  was  unpractised  in  literature,  and  his  stylo  is  very 
involved  and  obscure.  To  a  great  extent  the  theoretical 
and  historical  parts  of  his  work  are  compiled  from  earlier 
Greek  authors,  of  whom  he  gives  a  list  at  i.  1  and  viii.  ?,. 
The  practical  portions,  on  the  contrary,  are  evidently  the 
result  of  his  own  professional  experience,  and  are  written 
with  much  sagacity,  and  in  a  far  clearer  stylo  than  the 
more  pedantic  chapters,  in  which  he  gives  the  somewhat 
fanciful  theories  of  the  Greeks.  Some  sections  of  the 
btter,  especially  those  on  the  connexion  between  music 
and  architecture,  the  scale  of  harmonic  proportion.s,  and 
the  Greek  use  o»  bronze  vases  to  reverberate  and  strengthen 
the  ^tors'  voices  in  the  theatre,  are  now  almost  wholly 
unintelligible. 

The  De  ArchiUctura  is  divided  into  ten  books,  each  w-itli 
a  preface,  in  which  occur  most  of  the  personal  facts  about 
himself.     It  is  dedicated  to  A'lgustus,  and  that   fact  is 

'  The  rnfcreitces  in  this  article  follow  the  divisions  into  bocks  aD<l 
chaoten  adopted  in  the  more  recent  German  editions. 


really  all  that  is  known  with  regard  to  tho  date  at  which 
Vitruvius  lived,  though  many  nttompta  have  been  made  tn 
gather  more  minute  indications  from  tlio  internal  evidence 
of  his  writings  :  for  example,  tho  omis.sion  of  any  mention 
of  tho  Pantheon  in  Rome  has  been  taken  as  an  argument 
to  show  that  he  wrote  before  it  was  built  in  27  11.0.  This, 
however,  and  other  arguments  of  tho  same  kind  arc 
obviously  of  but  little  weight.  Vitruvius's  nanio  is  men- 
tioned by  Frontinus  in  his  work  on  the  aqueducts  of  Ronio; 
and  most  of  what  Pliny  says  (1[.X.,  .\xxv.  and  x.\xvi.) 
about  methods  of  wall-painting,  tho  preparation  of  tho 
stucco  surface,  and  other  practical  details  in  building  is 
taken  almost  word  for  word  from  Vitruviu.-J,  especially  from 
vi.  1,  though  without  any  acknowledgment  of  tlio  soitrco. 

From  tho  early  lionaissaneo  down  to  a  comparatively 
recent  time  the  influence  of  Vitruvius's  treati.so  has  been 
remarkably  great.  Throughout  tho  period  of  the  ciissicnl 
revival  Vitruvius  was  the  chief  authority  studied  by  all 
architect,'!,  and  in  every  point  his  precepts  were  accepted  as 
final.  In  some  cases  a  failure  to  jinderstand  his  .meaning 
led  to  curious  results  ;  for  example,  tho  niedl;eval  custom, 
not  uncommon  in  Kngland,  of  placing  rows  of  earthenware 
jar.s  under  the  floor  of  tho  stalls  in  church' choirs  appears 
to  have  been  an  attempt  to  follow  out  Vitruvius's  remarks 
about  the  advantages  of  placing  bronze  vases  round  tho 
auditorium  of  theatres.  Bramante,  Michelangelo,  Palladio, 
Vignola,  and  earlier  architects  were  careful  students  of 
^'itruvius'3  work,  which  through'thom  has  largely  influenced 
the  architecture  of  almost  all  European  countries  down  to 
tho  present  century,  a  very  remarkable  instance  pf  the 
success  and  influence  of  a  book  being  actively  redeveloped  a 
very  long  time — about  fifteen  centuries — after  its  author's 
lifetime.  There  is  no  reason  to  suppose  that  the  book  was 
either  popular  or  influential  among  tho  ancient  Romans, 
and  yet  in  more  modern  times  its  influence  has  been  uu 
bounded.  Its  archajological  value  is  very  great,  as  without 
it  we  should  find  it  very  diflicult  to  understand  the  uses  of 
tho  various  parts  of  such  houses  as  those  at  Pompeii,  and 
many  interesting  details  with  regard  both  to  construction 
and  design  would  have  remained  unintelligible. 

Bk.  i.  opens  with  a  dedication  to  Augustus.  C.  1  is  on  tlio 
srienco  of  nrcliitectare  gener.'>l]y,  and  tho  many  didercnt  br.iiiches 
of  knowledge  with  which  tho  trained  architect  ought  to  ho 
acquainted,  viz.,  grammar,  nuiHic,  painting,  sculpture,  medicine,' 
gt-'onietry,  mathematics,  and  optics ;  c.  2  is  on  the  general 
jirinciples  of  architectural  design  ;  c.  3  on  tho  considerations  which 
determino  a  design,  such  as  strength,  utility,  beauty,  and  tho 
like  ;  c.  4  on  the  nature  of  didciviit  sorts  of  ground  for  sites  ;  c,  5 
on  walls  of  fortification  ;  c.  6  on  asjiccts  towards  tho  north,  south, ' 
and  other  points  ;  c.  7  on  the  proper  situations  of  temples  dedicated 
to  the  various  deities.  Bk.  ii.  relates  'to  materials  (preface  about 
Dinocratcs,  architect  to  Alccandcr  tho  Great).  C.  1  is  on  tho 
earliest  dwellings  of  man  ;  c.  2  on  systems  of,Thales,  Hcraclitus, 
Democritus,  he. ;  c.  3  on  bricks  ;  c.  4  on  snnd  ;  c.  5  on  lime ;  c.  0 
on  pozzolana  ;  c.  7  on  kinds  of  stono  for  building  ;  c.  8  on  methods 
of  constructing  walls  in  stone,  brick,  concrete,  and  marble,  and  on 
the  materials  for  stucco  ;  c.  9  on  timber,  time  for  felling  it,  season- 
ing, &C.  ;  and  c.  10  on  the  fir  trees  of  the  Apennines.  Bk.  iii.,  on 
dtyles,  lias  a  preface  on  ancient  Greek  writers.  C.  1  is  on  symmetry 
and  proportion  ;  c.  2  on  various  forms  of^Gieck  temples,  e.g.,  in 
antis,  prostyle,  peripteral,  dipteral,  hypaithral  ;*  c.  3  on  inter- 
columniation — pycnostyle,  .systyle,  eustyle,  &c. ;  c.  4  on  founda- 
tions, steps,  and  stylobates  ;  c.  5  on  tlie  Ionic  order,  its  form  and 
details.  Bk.  iv.,  on  styles  and  orders,  has  a  jirefaco  to  Augustui 
on  the  scope  of  tho  work.  The  subjects  of  its  nine  chapters  are — 
(1)  tho  Corinthian,  Ionic,  and  Doric  orders  ;  (2)  Clio  ornaments  of 
capitals,  &c. ;  (3)  the  Doric  order  ;  (i)  proportions  of  tho  cella  and 
pronaos  ;  (5)  sites  of  temples;  (0)  doorways  of  temples  and  their 
architraves  ;  (7)  the  Etruscan  or  Tuscan  order  of  tenijiles ;  (8)  circu- 
lar temples  ;  (9)  alt.Ti-s.  Bk.  v.,  on  jiublic  buildings,  has  a  preface 
on  the  theories  of  Pythagoras,  &c.  its  twelve  chapters  treat  (l)ot 
fora  and  basilicfc,  with  a  description  of  his  own  basilica  at  Fanuni ; 

*  Tho  excavatiouH  made  in  1887  have  shown  that  Vitruvius  was 
right  in  describing  the  great  temple  of  Olympian  Zeus  at  Athens  as 
being  oci,astyle.  The  previously  almost  universal  opinion  that  it  wa.H 
dccastylo  had  led  to  tho  needless  theorv  that  tlio  passage  conttinins 
this  statement  was  corrupt. 
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(2)  of  th«  ailjoncts  of  a  fornm  (enriam,  pritoa,  sntl  rari»);  (3)  of 
theatres,  their  site  and  construction  ;  (4)  of  laws  of  harroonics  ;  (5) 
of  the  arrangement  of  toned  bronze  vases  in  theatres  for  acoustic 
pnrposes  ;  (6)  of  Koman  theatres ;  (7)  of  Greek  theatres ;  (8)  of  the 
■election  ol  lites  of  theatres  according  to  acoustic  principles  ;  (6)  of 
porticus  and  covered  walks ;  (9)  of  baths,  their  floors,  hypocausts, 
the  construction  and  nse  of  various  parts;  (11)  of  palcestne,  xysti, 
and  other  Greek  buiUlings  for  the  exercise  of  athletes  ;  (12)  of  har- 
bonrs  and  quays.  Bk.  vi.  is  on  sites  and  planning,  and  the  preface 
treats  of  various  Greek  authors.  C.  1  is  on  selection  of  sites  ;  c  2 
on  the  planning  of  buildings  to  suit  different  sites  ;  c  3  on  jirivate 
bouses,  their  construction  and  styles,  the  names  of  the  djfTercnt 
apartments  ;  c.  4  on  the  aspects  suited  for  the  various  rooms  ;  c.  5 
on  the  various  sorts  of  buildings  fitted  for  special  positions ;  c  6  on 
farms  and  country  houses  ;  c  7  on  Greek  houses  and  the  names  of 
rarioua  porta  ;  c.  8  on  construction  of  houses  in  wood,  stone,  brick, 
or  concrete-  Bk.  viL,  mpstly  on  methods  of  decoration,  has  a  preface 
(as  usual)  on  the  opinions  of  ancient  Greek  writers,  with  lists  of 
Greek  sculptors,  architects,  and  writers  on  architejcture,  and  of 
Roman  architects.  C.  1  has  for  its  subject  pavements  and  roads, 
their  construction,  mosaic  floors ;  c  2  is  on  white  stucco  for  walls 
(oput  ttlbarium) ;  c.  3  on  concrete  vaults,  gypsum  mouldings,  stucco 
prepared  for  painting ;  c.  4  on  building  of  hollow  walls  to  keep 
out  the  damp,  wall  decoration  by  varioos  processes ;  a  6  on 
methods  and  styles  of  wall  painting,  the  debased  taste  of  his  tilne  ; 
c.  6  on  fine  stucco  made  of  pounded  marble, — three  coats  to  receive 
vail  paintings  ;  c  7  on  colours  used  for  mural  decoration  ;  c.  8  on 
red  lead  (ininiiim)  and  mercury,  and  how  to  use  the  latter  to  citrait 
the  gold  from  worn-out  pieces  of  stuff  or  embroidery;  c.  9  on  the 
preparation  of  red  lead  aad  the  method  of  encaustic  painting  with 
liot  wax,  finished  by  Iriction  ;  cc.  10-14  on  artificial  colours — 
black,  blue,  purple  ;  c.  10  white  lead  and  ostrum,  i.e.,  murcx  purple, 
and  imitations  of  murex  dye.  Bk.  viii.  is  on  hydraulic  engineer- 
ing, and  the  preface  on  theories  of  the  ancients.  C.  1  treats  of  the 
finding  of  good  water,  its  quality  according  to  the  soil  it  runs 
through  ;  c  2  of  rain-water  and  rivers — rivers  in  various  countries  ; 
c.  3  of  hot  springs,  mineral  waters,  with  an  Sccount  of  the  chief 
medicinal  springs  of  the  world  ;  c.  4  of  selection  of  water  by 
observation  and  experiment ;  c.  6  of  instruments  for  levelling  used 
by  aqueduct  engineers  ;  c.  6  of  constmction  of  aqueducts,  pipes 
of  lead,  clay,  4c.,  cisterns,  fountains,  jwisoning  from  lead  pipes, 
hydraulic  cement,  settling  tanks,  and  other  valuable  matter  on  the 
subject  of  water-supply.  Bk.  ix^  is  on  astronomy.  The  preface 
treats  of  Greek  sciences,  geometry,  the  discovery  of  specific  gravity 
by  Archiraede-'!,  and  other  valuable  discoveries  of  the  Greeks,  and 
of  Romans  of  his  time  who  have  vied  with  the  Greeks — Lucretius  in 
his  poem  De  Rerum  A'atura,  Cicero  in  rhetoric,  and  Varro  in  philo- 
logy, as  shown  by  his  De  Lingua  Latina.'  Tho  subjects  of  the 
eight  chapters  are  (1)  the  signs  of  the  zodiac  and  the  seven  planets ; 
(2)  tho  phases  of  tho  moon  ;  (3)  the  passage  of  the  sun  through  tho ' 
zodiac  ;  (4)  and  (5)  various  constellations ;  (6)  the  relation  of 
astrological  influences  to  nature ;  (7)  the  mathematical  divisiions 
of  tho  gnomon  ;  (8)  various  kinds  of  sun-dials  and  their  inven- 
tors. Bk-  X.  is  on  machinery,  with  a  preface  concerning  a  law  at 
ancient  Ephesus  compelling  an  architect  to  complete  any  public 
buil'ling  he  had  undertaken  ;  this,  ho  says,  would  be  uselul  among 
the  Romans  of  his  time.'  The  chapters  are— (1 )  on  various  machines, 
such  as  scaling-ladders,  windmills,  Itc. ;  (2)  on  windlasiies,  axles, 

Enlleyi,  and  cranes  for  moving  hea%-y  weights,  such  as  those  used 
y  Cneniphron  in  building  the  great  temple  of  Diana  at  Ephesus, 
and  on  the  diicovcry  by  a  shepherd  of  a  quarry  of  marble  required 
to  build  the  same  temple  ;  (3)  on  dynamics  ;  (4)  on  machines  for 
drawing  wr.t«r  ;  (5)  on  wheels  for  irrigation  worked  by  a  river ;  (6) 
on  raiding  water  by  a  revolving  spiral  tube  ;  (7)  on  the  machine  of 
Ctesibius  for  .raising  writer  to  a  height ;  (6)  on  a  very  complicated 
water  engine,  tho  description  of  which  is  not  intelligible,  though 
Vitruvins  remarks  that  he  has  tried  to  make  tho  matter  clear  ;  (9) 
on  machines  with  wheels  to  register  the  distance  travelled,  either 
by  land  or  water  ;  (10)  on  tho  constmction  of  Korpiotuj  f'jr  hurling 
stones  ;  (11)  and  (12)  on  balisim  and  catapults;  (13)  on  battering- 
rams,  and  other  machines  for  tho  attack  of  a  fortress;  (14)  on 
ahields  {Ujludiiui)  to  enable  soldiers  to  fill  op  the  cncrnv's  ditches  ; 
(15)  on  other  kinds  of  trjiudiius ;  (16)  on  machines  for  defcoce, 
and  axamplcs  of  tlieir  uw  In  ancient  times- 
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notes,  bat  no  pU^^s.  An  Immense  namtier  of  translations  bare  also  tieea  pnl>. 
U»hed  tn  mnst  European  lanaaa^es — the  first  Irallin  traoslatJon  at  Como  In  lSil\ 
French,  tt  Paris  In  1M7 ;  Germsn.  at  Nmembere  In  IMS ;  and  the  first  EngltQi 
tranaUtlon  In  London  In  I€92.  The  b^st  Engluh  translaticn  Is  that  of  Qwtlt, 
1826.  Improrcd  edition,  16«0.  'Hiat  <J  Wllltlni  (1813)  is  merelT  a  tngmat  of 
some  of  the  books,  bat  It  Is  copiously  Illustrated  with  encrarcd  plates. 

The  name  of  Vitmrlus  has  been  giten  to  seTeral  handsome  works  on  modem 
architecture,  such  as  Campbell,  rirrurius  firitannUmt,  London,  171&-71,  a  series 
of  Illustrations  of  the  chief  bnlldln^  of  the  18th  crntor^-  tn  Eneland,  IndudUuc 
mhnj  works  of  the  brotlien  Adam  ;  one  of  thcae  brothers,  William  Adam,  pro- 
duced a  similar  work  lllastraMog  the  buildlncs  whirh  be  had  dealfucd  for 
Scotland,  af  which  he  was  a  natlre,  under  the  title  of  nimriiu  Seoticv;  Edin- 
burgh; 17D0.  Thurah.  I*  Vitruee  Dancii,  Copenhagen,  1746-19,  ia  a  similar 
collection  of  modem  buildings  In  I>enmark. 

The  blotp^phies  of  Viu-uTius  as  ususlly  published  are  very  nnimatworthT,  and 
contain  many  statements  which  rest  npon  no  authorllx  whatever.       (J.  H.  H.) 

VITTORIA,  an  inland  town  of  SicUy,  in  the  ItaUan 
province  of  Syracuse,  about  18  miles  byroad  cast-south- 
east from  Terranova,  stands  in  the  midst  of  a  rich  vine 
and  olive  district,  which  also  produces  silk,  rice,  and  honey. 
The  population  in  1881  was  21,755.  It  is  quite  a  modern 
town, — founded  towards  the  beginning  of  the  17th  centjiry. 
The  principal  church  (San  Giovanni)  dates  from  lS5i. 

VITUS,  St,  according  to  the  Roman  Breviary,  while 
still  a  very  young  boy,  had  been  baptized  without  the 
knowledge  of  his  father,  who,  on  learning  this,  spared  no 
effort  to  bring  about  his  return  lo  paganism.  After  other 
severe  measures  had  been  tried  in  vain  ho  was  delivered  to 
Valerian  to  be  scourged,  but  even  this  had  no  effect,  and  he 
was  handed  back  to  his  father.  Admonished  by  an  angel, 
Vitus,  accompanied  by  Modestus  and  Crescentia,  by  whom 
he  had  been  brought  np,  now  took  refuge  abroad,  where 
his  fame  for  sanctity  became  so  great  that  he  was  suinmoDed 
by  Diocletian  to  heal  his  child,  who  was  grievously  vexed 
with  a  devil  Successful  in  this  he  was  urged  by  the  un- 
grateful emperor  to  worship  the  pagan  deities,  and  on  his 
refusal  was  cast  into  prison.  '  Along  with  Modestus  and 
Crescentia  he  was  sentenced  to  be  plunged  into  a  cauldron 
of  molten  lead,  resin,  and  pitch,  but  here  their  experience 
was  that  of  the  three  Hebrew  children.  Next  they  were 
cast  before  the  lion,  but  the  wild  beast  fawned  ujion  them 
and  licked  their  feet.'.  Finally  they  were  torn  limb  front 
limb.  The  three  are  commemorated  on  Juno  15,  The  more 
extended  legend  of  St  Vitus  relates  that,  on  one  occasion 
when  he  had  been  shut  up  in  a  dungeon,  his  father  look- 
ing through  a  chink  in  tho  door  beheld  him  dancing  with 
seven  beautiful  angels ;  so  dazzled  was  he  by  the  sight  that 
he  became  blind,  and  recovered  only  throt'gh  the  interces- 
sion of  his  son.  St  Vitus  is  accordingly  the  patron  saint 
of  dancers  and  actors,  and  is  invoked  against  the  di.tcaso 
known  as  St  Vitus's  Dance  {'j.v.).  He  is  the  patron  of 
Saxony,  Bohemia,  and  Sicily,  and  throughout  Germany 
ranks  as  one  of  the  fourteen  "  Nothbclfer  "  of  tlic  church.  • 

VIVARINI,  the  surname  of  a  family  of  painters  of 
Murano  (Venice),  who  produced  a  great  ijuantity  of  work 
in  Venice  and  its  neighbourhood  in  tho  15lh  century, 
leading  on  to  that  phase  of  the  school  which  is  represented 
by  Carpaccio  and  the  Bellinis. 

Antonio  Vivarini  was  probably  the  earliest  of  this 
family.  He  came  from  tho  school  of  Andrea  da  Murano, 
and  hi.i  works  show  tho  inllucnco  of  GcnlUe  da  Fabriano. 
The  earliest  known  date  of  a  picture  of  his,  an  altar-piece 
in  the  Venetian  academ)',  is  1440;  the  latest,  in  tho 
Latcran  museum,  1464.  ■  He  workeil  in  company  with  a 
certain  "  Joannct  dc  Alcmania."  By  some  writers  .Foanne^ 
ha-i  been  regarded  ns  himself  «  Vivarini,  but  thisapix-ars 
improbable :  no  trace  of  hira  exists  of  a  date  later  than 
144  7.  After  14 -'7  Antonio  (lainted  cither  alone  or  in 
combination  with  his  younger  brother  Rartolomraco.  Tho 
works  of  Antonio  are  well  drawn  for  their' c|>och,  with  a 
certain  noticeable  degree  of  softncs.',  and  with  goal  flesh 
and  other  tinU.  Three  of  his  principal  |>aintings  arc  tho 
Vir^;in  Knthroned  with  tho  Four  Doctors  of  tho  t'hurch,  Vho 
Coronation  of  tho  Virgin,  and  Sts  I'ctcr  and  .terome.  Tho 
first  two  (in  whirh  Joannes ccvo|«nitcd)  are  in  the  Vcnrlian 
academy,  tho  thirtl  in  the  London  National  UollnQf. 
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1?ART0L0MME0  Vr\"Anisi  is  knowii  to  Imvo  worked  from 
1450  to  l-l'.>9.  He  loarncJoil-iwiiiilini:  from  Aiitoiiello  Ja 
Messina,  and  is  eaid  tj  hava  produced,  in  147.1,  tbo  liiiit 
oil  i-icturo  done  in  Youii.-e.  Tliia  is  in  the  cburcU  of  Sts 
John  nnd  Paul,— a  largo  altar-iiioco  in  nine  divisions, 
rvi>rcseiitin^'.  Auj;uslino  and  otiipr  saints.  Most  of  liis 
works,  liowcvcr,  including  ofio  in  tbo  National  Gallery,  are 
in  tcni[>era.^'-Hiii  uutliuo  is  always  bard,  and  his  colour 
goo<l ;  tlio  figures  have  inueb  dignified  and  devout  cxpres- 
»ion.  \i  "  vivarino  "  means  in  Italian  n  goldfinch,  he  sojue- 
timcs  drew  a  goldfinch  as  the  signature  of  liis  pictures. 
"^vLuii-.l  or  Alvise  Vivarini  iiainlcd  in  1490  and  on 
to  l.'iOS.'  .It  has  sometimes  been  supposed  that,  besides 
tbo  Luigi  .who  was  the  latest  of  this  pictorial  family, 
tbcru  had  als6  been  another  Luigi  who  was  tha  earliest, 
this  supposition  being  founded  on  the  fact  that  one  picture 
is  signed  witlr  tbo  name,  along  with  tbc  dale  1414.  Thoro 
is  good  ground,  however,  for  considering  this  date  to  be  a 
forgery  of  a  later  time.  Tbo  works  of  Luigi  show  an 
advance  on  those  of  his  predecessors,  his  best  work  being 
ono  uliieb  ho  executed  for  the  Seuola  di  S.  Girolauio  in 
Venice,  representing  the  saint  caressing  his  lion,  and  some 
monks  -decamping  in-  terror.  The  architecture  and  per- 
s|)ective  in  this  work  are  superior.  Other  works  by  Luigi 
aro  in  Truviso  and  in  Jlilan. 

i  ViyiiS,  JCA.N  Lpis  (or  LCD0VICU8)  (149^-1540),  a  well-, 
known  scholar  of  the  third  and  ^^'urth  decades  of  the  16th 
century,  was  born  nt  Valencia,  in  S|iain,  in  March  1492. 
Ho  studied  at  Paris  and  Louvain,  ultimately  becoming 
professor  of  humanity  at  the  latter  university.  At  tbo 
instance  of^his  friend  Erasmus  he  prepared  an  edition  of 
Augustine's  De  Civitate  Dei,  which  was  published  in  1522 
with  a  dedication  to  Henry  VIII.  of  Kngland.  Soon  after- 
vrards  ho.  was  invited  to  England  and  appointed  tutoi- 
to  tbo  Jrincess  Mary,  for  whoso  benefit  be  wrcite  De 
Ratione  Stuilii  J'licrilis  Ejiisloix  Dua.  While  in  England 
he  resided  a  good  deal  at  Oxford,  where  he  was  made 
doctor.of  laws  and  lectured  on  philosophy.  Having  openly 
declared  himself  ogainst  the  king's  divorce,  he  lost  the 
royal  favour  and  was  thrown  into  prison,  where  be  re- 
mained for  six  months.  On  liis  release  he  went  to  Spain 
and  afterwards  to  the  Low  Countries,  finally  settling  in 
Bruges,  where  ho  married  and  devoted  himself  to  the  com- 
positiou  of  bis  numerous  works,  which  were  chiefly  directed 
ogainst  tbo  scholastic  philosophy  and  the  preponderant 
authority  of  Aristotle.    .He  died  on  May  6,  1540. 

A  complcto  cJilioa  of  liis  works  was  published  at  Basel  in  1555 
(2  vols,  fob),  ami  aoothcr  at  Valencia  in  1782. 

VIZAGAPATAM,  a  British  district  of  India,  i':'  Madras 
presidency,  lying  between  17°  14'  30"  and  18°  5b  N.  lat. 
and  82°  19'  and  83°  59'  E.  long.,  with  an  area  of  3477 
■quare  miles.  Including  the  J.-^ipur  and  Vizianagram 
zamindaries,  which  aro  under  British  administration,  the 
area  is  17,380  square  miles.  Vizagapatam  is  bounded  on 
tbo  N.  by  Ganjam  district,  on  tbo  E.  by  Ganjam  and  tlie  sea, 
on  the  S.  by  the  sea  and  Godivari  district,  and  on  tbo  \V. 
by  the  Central  Provinces.  It  is  a  beautiful,  picturesque, 
and  hilly  country,  forming  part  of  the  largo  extent  of  shore 
known  as  the  Orissa  coast,  but  for  the  most  part  it  is 
unhealthy.  The  surface  of  tbe  country  is  generally  undu- 
lating, rising  towards  the  interior,  and  crossed  by  etreams, 
which  are  dry  except  during  the  rainy  season. ,  Tbe  main 
portion  is  occupied  by  the  Eastern  GhAt,s.  The  slopes  of 
these  mountains  aro  clothed  with,  luxuriant  vegetation, 
amid  which  rise  many  tall  forest  trees,  while  tbo  bamboo 
grows  profusely  in  the  valleys.  The  drainage  on  the  east 
is  carried  by  numerous  streams  direct  to  the  sea,  and  that 
to  the  west  flows  into  the  Goddvari  through  the  Indravati 
or  through  the  Sabari  and  Sillar  rivers.  To  the  west  of 
tbe  range  is  sitUJi'cd  tbe  greater  portion  of  the  extensive 


zamnidari  of  jAipur,  which  is  for  the  most  part  very  hilly 
and  jungly.  The  north  and  north-west  of  tbe  district  is 
also  mountainous.  In  the  c.\trcmo  north  a  rcnmrkablo 
mass  o(  hills,  called  tbo  N'imgiris,  rise  to  a  height  of  4072 
feet,  and  these  are  soimrated  by  valleys  of  not'  more  than 
1200  feet  from  the  neighbouring  ranges  of  Obits.- "The 
plain  along  the  Bay  of  Bengal  is  exceedingly  rich  and 
fertile.  It  is  described  as  a  vast  sbeot  of  cultivation, 
green  wiih  rico  fields  and  gardens  of  sugar-cane  and 
tobacco.  There  are  groat  varieties  of  climate  in  tbo  dis- 
trict. Along  the  coast  tbo  nir  is  soft  and  relaxing,  the 
prevailing  winds  being  south-easterly.  The  average  annual 
rainfall  at  Vizagapatam  exceeds  40  inches. 

The  census  of  1881  iclurneU  tlie  populdtion  of  the  district, 
exclusive  of  tlio  agency  tracts,  at  1,790, -1(38  (nmlea  897,116,  females 
893,35'2}.  Incliming  the  Jaipur  nnd  Vizianagram  dependencies, 
tlie  total  population  of  tlie  district  was  2,485,141  (males  1,254,850, 
females  1,230,291),  of  wliom  2,460,474  were  Hindus,  20,403 
Jfoliammedans,  and  3410  Clilistians.  Tliero  are  five  towns  with 
populations  of  more  tlian  10,000.  viz.: — Vi2a(iai-atam  and  ViziA- 
NAuiiAM  (7.V.);  Aiiakapalle,  13,341  ;  Bobbili,  14,943;  and  Salur, 
11,856.  Iho'cliief  crops  are  rice,  which  iatliostaplo  product  of  tho 
country,  and  siig.ir.  llic  cultivation  of  indigo  is  also  successfully 
carried  on.  Thurfetual  ai-ra  under  cultivation  in  1885-86  amounted 
to  168,559  acres,  besides  10,833  acres  of  forests.  The  gross  levcnuo 
of  the  district  in  1885-86  wns  £201,699,  of  which  tho  land  yielded 
£139,200.  There  nro  few  iiuUistiies,  the  principal  being  cotton  cloths 
and  tho  beautiful  fancy  w-arcs  of  Vizaga|)atani  towns.  On  the  dis- 
.solution  of  the  Mughal  empire  Vizngapatuni  oceupicd  a  portion  of  the 
territory  knowii  as  the  Northern  Circars,  which  were  ceded  to  the  East 
India  Coinp.-iny  by  treaty  in  1768.  On  tho  iutroductiou  of  llie  per- 
manent set  I  lenient  in  1802  it  was  formed  into  a  separate  coUectornte, 
and  since  then  several  changes  have  been  made  in  its  administration. 

VIZAGAPATAM,  a  municiiml  and  seaport  town,  the 
administrative  headquarters  of  the  above  district,  with  a 
population  in  1881  of  30,291.  I,t  lies  on  a  small  bay, 
the  south  extremity  of  which  is  bounded  by  a  promon- 
tory known  as  tbo  Dolphin's  Nose,  and  its  northern 
extremity  by  the  suburb  of  Waltair.  The  t.own  or  fort,  as 
it  is  called,  is  separated  from  the  Dolphin's  Nose  by  a 
small  river,  which  forms  a  bar  where  it  enters  tho  sea, 
but  is  passable  for  vessels  of  300  ton:?  during  spring  tides. 
Vizagapatam  is  the  residence  of  a  Roman  Catholic  vicar 
apostolic.  It  contains  some  good  strffets,  has  a  band- 
some  hall,  library,  and  reading-room,  an  excellent  hospital 
and  dispensary,  and  maintains  a  great  many  schools.  The 
principal  exports  are  grain  and  sugar,  and  the  principal 
industries  of  the  town  are  elk  horn  and  ivory  kniek- 
knacks  and  gold  and  silver  filigroe  work. 
.  VIZIADRUO,  or  GnEui.v,  a  port  in  Ratnigiri  di.-strict, 
Bombay  presidency,  India,  about  30  miles  south  of 
Ratn-'igiri  town  and  170  miles  south  of  Bombay  city,  in 
16°  33'  40"  N.  lat.  and  73°  22'  10"  E.  long.  It  is  ono  of 
the  best  harbours  on  the  western  coast  of  India,  being 
without  any  bar,  and  may  be  entered  in  all  weathers  ; 
even  to  large  ships  it  affords  safe  shelter  during  the  south- 
west monsoon.  The  chief  interest  of  the  place  centres 
in  its  fort,  which  is  one  of"  the  strongest  Mohanfmedan 
fortresses  in  the  Concan,  and  rises  t'raudly  about  100  fee i 
abovp  tho  river. 

About  1698  tho  pirate  chief  Angria  made  Viziadrug  tho  capital 
of  a  tenitory  stretching  for  about  160  miles  along  the  coast,  and 
from  30  to  60  miles  inland.  Tho  fort  surrendered  to  tho  English 
fleet  in  1756,  and  was  given  over  to  tlie  peshwi',  In  May  1S18  an 
unsuccessful  attempt  was  made  to  tako  Viziadrug,  .but,  the  whole 
of  the  district  of  Katnagiri  having  now  pas^  into  the  hands  of 
tlio  British,  tho  fortress  sui-rendored  in  Juno. 

VIZIANAGRAM,  one  of  tho  most  ancient  and  extensive 
estates  or  zamindaries  in  India,  included  in  the  Vizaga- 
patam district  of  the  Madras  presidency,  with  an  area 
of  about  3000  square  miles,  and  a  population  (1881)  of 
844,168."  The  chief  town,  Vizianagramj  had  in  1881  a 
population  of  22,577. 

'The  zamindari  first  came  under  the  charge  of  tho  Knglish 
authorities  in  1817,  with  a  very  heavy  debt,  but  it  was  restoted  to 
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tlic  riji  five  years  afterwards  clear  of  all  incumbrances.  It  again 
mine  under  their  charge  in  1S27,  during  a  minority,  but  on  the 
rjjj's  coming  of  ago  it  was  again  restored  with  a  surplus. 

VIZIER  (Arabic  W<air),  literally  the  "burden  bearer" 
of  tlie  sovereign.  The  office  of  vizier,  which  spread  frooi 
the  Arabs  to  the  Persians,  Turks,  Mongols,  and  other 
Oriental  peoples,  arose  under  the  first  Abbasid  caliphs, 
and  took  shape  under  their  great  ministers  the  Barmecides 
(see  vol.  xvi.  p.  591).  The  vizier  stood  between  sovereign 
and  subjects,  representing  the  former  in  all  matters  touch- 
ing the  latter.  This  withdrawal  of  the  head  of  the  state 
from  direct  contact  with  his  people  was  unknown  to  the 
Omayyads,  and  was  certainly  an  imitation  of  Persian 
usage ;  it  has  even  been  plausibly  conjectured  that  the 
name  is  but  the  Arabic  adaptation  of  a  Persian  title.' 
It  appears,  however,  in  the  Koran  (xx.  30,  xxv.  37),  ivhere 
Aaron  is  called  the  wazir  of  Moses,  and  these  passages  are 
appealed  to  by  Arabic  writers  as  giving  divine  sanction  to 
the  institution.  The  title  of  zvasir  was  often  given  to 
ministers  of  a  special  department,  such  as  the  treasury  or 
the  police,  but  tJte  wa^lr  (the  grand  vizier,  as  Europeans 
say)  bore  the  whole  burden  of  the  state,  and,  although  his 
position  was  absolutely  uncertain,  depending  on  the  mere 
will' of  the  sovereign,  his  power  was  unlimited.  His  place 
was  one  of  dizzy  grandeur  but  of  extreme  difficulty.  He 
was  expected  to  be  able  to  answer  all  questions,  realize 
cvcrj-  wish  of  the  caliph,  keep  the  coffers  of  the  state  full, 
and  yet  find  time  to  cultivate  the  personal  favour  of  the 
sovereign  by  the  display  of  social  gifts.  Such  were  the 
BaMnecido  viziers,  the  brilliant  type  of  which  all  subse- 
quent Oriental  ministers  are  more  or  less  imperfect  copies. 
Ultimately  under  the  caliph  Iladi  the  grand. vizier  gave 
way  to  a  mayor  of  the  palace  called  the  atnh-  aXomarA, 
but  the  old  office  and  title  were  continued  at  the  courts 
of  the  princes  who  rose  ou  the  decline  of  the  caliphate. 
In  Spain,  where  the  chamberlain  (luijih)  was  the  greatest 
officer  of  state,  the  title  of  «o:£c  was  given  to  governors 
of  town.s,  and  in  this  sense  the  word  was  the  parent  of 
the  Spanish  alyiiazil. 

VIZZIXI,  an  inland  town  of  Sicily,  in  the  Italian  province 
of  Catania,  39  miles  E.N.E.  of  Terranova  and  34  miles 
W.N.NS'.  of  Syracuse,  is  a  prosperous  country  jdace  of 
13,966  inhabitants  (1881).  It  has  several  churches  (S. 
Grcgorio,  Minori  Osservanti,  S.  Maria  de'  Grecl),  with 
pictures  of  some  artistic  or  antiquarian  interest. 

VLACHS.  Vlach,  otherwise  written  Wallack,  is  a 
general  name  lor  all  the  members  of  the  Latin-speaking 
race  inhabiting  eastern  Europe.  The  name  is  in  its  origin 
identical  with  our  "Welsh,"  "Welshman,"  and  rei)resents 
a  Slavonic  adaptation  of  a  generic  term  applied  by  the 
Teutonic  races  at  the  time  of  the  migration  of  peoples  to 
all  Roman  provincials.  It  thus  finds  its  analogies  in  the 
German  name  for  Italy — Welschland  (Wali.schland),  in  the 
Walloons  of  the  Low  Countries,  the  "  Wallgau"  of  Tyrol, 
ic.  An  early  instance  of  its  application  to  the  Roman 
population  of  the  Eastern  empire  is  found  in  the  Trnrtltri't 
Sony,  where  in  a  passage  which  in  all  probability  connects 
itself  with  the  early  tmdcroutc  l>etwcen  the  Baltic  staple 
of  Wollin  and  Byzantium,  the  glceman  s]>cak8  of  Cx'sar's 
realm  as  Walarie  -  "  Wclshry."  In  verse  1 40  he  speaks  of 
the  "  Uum-waUs,"  and  it  is  to  bo  olwcrvcd  that  "  Hum  "  is 
W!  of  the  words  by  which  the  Vlachs  of  eastern  Europe 
(till  know  themselves. 

The  ■Sjavii,  at  least  in  their  principal  extent,  first  knew 
tbo  Roman  empire  through  n  Teutonic  medium,  and  adopted 
their  torm»  Vlacli,  Voloch,  from  the  Ostro  (Jothic  equivalent 
of  the  Anglo  Saxon  "  Wcalh."  The  name  is  thus  of  foreign 
origin,  the  nativo  Vlach.i  continuing  to  thi.H  day  to  call 
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themselves  "  Rumcni,"  Romtni^  or  even  Romani ;  and  it  is 
from  the  uative  pronunciation  of  the  Roman  name  that  we 
have  the  equivalent  expression  Rovmaii,  a  word  which 
must  by  no  means  be  confined  to  that  part  of  the  Vlach 
race  inhabiting  the  present  kingdom  of  Roumania.  This 
A'lach  or  Roumau  race  constitutes  a  distinct  division  of 
the  Latin  family  of  peoples,  widely  disseminated  throughout 
eastern  Europe,  both  north  and  south  of  the  Danube. 
North  of  the  Danube  the  Koumaus  inhabit,  besides  Wahichia 
and  Moldavia,  Bessarabia  and  the  adjoining  South-Russian 
districts,  a  large  part  of  Transylvania  and  the  Hungarian 
Banat,  and  extend  sporadically  from  the  Bug  to  the 
Adriatic.  South  of  the  Danube  the  central  glens  of 
Pindus  form  the  principal  nucleus  of  Rouman  habitation, 
but  there  is  besides  a  considerable  colony  in  the  Epirote 
district  of  Musakja,  in  yEtolia  and  Acarnania,  in  various 
districts  of  Albania,  Thessaly,  Macedonia,  and  the  Bulgarian 
principality.  In  Servia  this  element  is  preponderant  in 
the  Timok  valley,  while  in  Istria  it  is  represented  by  ihc 
Cici,  at  present  largely  Slavonized,  as  are  now  entirely  the 
kindred  Morlachs  of  Dalmatia. 

The  centre  of  gravity  of  the  Vlach  or  Rouman  race  is  at 
present  unquestionably  north  of  th'e  Danube,  and  corre- 
sponds roughly  to  the  limits  of  Trajan's  Dacian  province. 
From  this  circumstance  the  popular  idea  has  arisen  that 
the  race  itielf  represents  the  descendants  of  the  Romanized 
])Opulation  of  Trajan's  Dacia,  which  was  assumed  to  have 
maintained  au  unbroken  existenceinWalachia,  Transylvania, 
itc,  beneath  t'lic  dominion  of  a  succe.-ision  of  invaders. 
The  Vlachs  of  Pindus,  itc,  on  this  hypothesis,  were  to 
be  regarded  as  later  immigrants  from  the  lands  north  of  the 
Danube.  In  1871  Roesler  published,  in  a  collective  form, 
a  series  of  essays,  in  which  he  absolutely  denied  the  claim 
of  the  Roumanian  and  Transylvaniau  Vlachs  to  be  regarded 
as  Dacian  autochthones.  He  laid  stress  on  the  statements 
of  Vopiscus  and  others  as  implying  the  total  withdrawal 
of  the  Roman  provincials  from  Trajan's  Dacia  by  Aurclian, 
and  on  the  non-mention  by  historians  of  a  Latin  popula- 
tipn  in  the  lands  on  the  left  bank  of  the  lower  Danube, 
during  their  successive  occupation  by  Goths,  Huns,  Gepida;, 
Avars,  Slavs,  Bulgars,  and  other  barl>arian  races.  He 
found  the  first  trace  of  a  Rouman  settlement  north  of  the 
Danube  in  a  Transylvanian  dijiloma  of  1222.  Roeslcr's 
thesis  has  been  generally  regarded  as  an  entirely  new  de- 
parture in  critical  ethnography.  As  a  matter  of  fact,  hia 
conclusions  had  to  a  great  extent  been  already  anticipated 
by  Sulzer  in  his  Gesehichlf  lUs  Transal pinischen  Dacietu, 
published  at  Vienna  in  1781,  and  at  a  still  earlier  date  by 
the  Dalmatian  historian  LiKius  of  Trail  iu  hia  work  De 
Rcr/no  Dalmatijc  et  Croatia-,  1666. 

The  theory  of  the  later  immigration  of  the  Roumans 
into  their  present  abodes  north  of  the  Danube,  as  stated  in 
its  most  extreme  form  by  Roesler,  commanded  wide  accept- 
ance, and  in  Hungary  it  was  politically  utilized  as  a 
plea  for  refusing  parity  of  treatment  to  a  race  of  com- 
paratively recent  intruders.  In  Itounmnia  it-sclf  Roc-sler'a 
views  were  resented  as  an  attack  on  Rouman  nationality. 
Out.sido  Roumania  they  found  a  determined  opiK>ncnt  in 
Dr  Jung,  of  Innsbruck,  who  in  his  Anfnnrit  drr  RomuHtH 
upheld  the  continuity  of  the  Roman  provincial  stock  in 
Trajan's  Dacia,  disputing  from  historic  analogies  tho  total 
withdrawal  of  (he  provincials  by  Aurelian ;  and  the  reaction 
against  RocsU-r  was  cirricd  still  further  by  T.  Lad.  PiiS 
(I'tlxrtlit  Aliflammuny  itrr  Riimiinen,  lSSO)and  Prof.  A.  D. 
Xcnoi)ol  of  Ja.».iy  (Lr»  Roumnim  n«  Moym  Ayr,  1885). 

On  the  whole, — as  tftcn  in  controversies, — it  may  bo 
said  that  the  truth  lies  between  the  twocxtrcmcs.  Roesler 
is  no  dnubt  so  far  right  that  nt  tho  lime  of  tho  migrntioD 
of  people",  and  indeed  throni;liout  the  early  Middle  Ages, 
tho  bulk  of  the  Rouman  people  lay  south  of  the  Danube 
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Pifi  Tiew  tbat  the  jwpulntion  of  tlio  Komno  provinces  of 
Mu;sia,  Ac,  were  HclU'iiizcd  rather  tlian  lunimnizei),  ami 
that  it  »  to  Trajau's  L>acia  alono  that  wo  mu^t  look  fur  the 
Roman  source  of  the  Vliioli  race,  conflicts  witli  what  wo 
know  of  the  Latinizing  of  the  BalkAii  lands  from  inscrip- 
tionss  nmrtyrologies,  Procojiius's  list  of  Justinian's  lUyriau 
fortresses,  and  other  sources.  This  Uoman  clement  south 
of  the  Danube  had  further  received  a  great  increase  at  the 
oxponso  of  Trajan's  colonial  foundation  to  the  north 
when  Aurelian  established  his  New  Dacia  on  the  Ma-sian 
sida  of  the  river.  On  the  other  hand,  the  analogy  supplied 
by  the  withdrawal  of  the  Roman  provincials  from  Riparian 
Noricum  tells  against  the  assumption  that  the  otiicial 
withdrawal  of  this  Roman  colonists  of  Trajan's  Dacia  by 
Aurelian  entailed  the  entire  evacuation  of  the  Carjxithian 
regions  by  their  Latin-speaking  inhabitants.  As  on  the 
upper  Danube  the  continuity  of  the  Roman  population  is 
attested  by  the  J'lW  Jiomanisci  ot  early  medi.-uval  diplomas 
and  by  other  traces  of  a  Romanic  race  still  represented 
by  the  Ladincs  of  Tyrol,  so  it  is  reasonable  to  suppose  a 
Lalin-5i>caking  (lopulation  continued  to  exist  in  the 
formerly  thickly  colonized  area  embracing  the  present 
Transylvania  and  Little  Walachia,  with  adjoiningCarpathiau 
regions.  Even  as  late  as  Justinian's  time,  the  official  con- 
nexion with  the  old  Dacian  province  was  not  wholly  lost, 
as  is  shown  by  tliD  erection  or  restoration  of  certain  tcles- 
d<-]>unt  and  caslella  on  the  left  bank  of  the  lower  Danube. 

\N'e  may  therefore  assume  that  the  Latin  race  of  eastern 
Euroi>e  never  wholly  lost  touch  of  its  former  traus- 
Danabian' strongholds.  It  was,  however,  on  apy  showing 
greatly  diminished  there.  •  The  open  country,  the  broad 
plains  of  what  is  now  the  Roumanian  kingdom,  and  the 
Banat  of  Hungary  were  in  barbarian  occupation.  The 
centre  of  gravity  of  the  Roman  or  Romance  element  of 
lllyricum  had  now  shifted  south  of  the  Danube.  Ey  the 
6th  century  a  large  part  of  Thrace,  Macedonia,  and  even 
of  Epinis,  had  become  Latin-speaking. 

What  had  occurred  in  Trajan's  Dacia  in  the  3d  century 
was  consummated  in  the  6th  and  7th  throughout  the 
greater  part  of  the  South-Illyrian  provinces,  and  the 
Slavonic  and  Avar  conquests  severed  the  ollicial  connexion 
with  eastern  Rome.  The  overthro;/  of  civic  life  and 
break-down  of  provincial  organization  was  complete. 
The  Roman  element  was  uprooted  from  its  fi.xed  seats, 
and  swept  hither  and  thither  by  the  barbarian  flood. 
Nomadism  became  an  essential  of  independent  existence. 
On  the  other  liand,  large  masses  of  homeless  provincials 
were  dragged  off  as  captives  in  the  train  of  their  barbarian 
conquerors,  to  be  distributed  in  servile  colonies.  They  were 
thus  in  many  cases  transported  by  barbarian  chiefs — Slav, 
Avar,  and  Bulgarian — to  trans-Danubian  and  Pannonian 
regions.  In  the  Ads  of  St  Demetrius  of  Thessalonica  we 
actually  find  an  account  of  such  a  Roman  colony,  which, 
having  been  carried  away  from  South-Illyrian  cities  by 
the  Avar  khagan,  and  settled  by  him  in  the  Sirmian  district 
beyond  the  Save,  revolted  after  seventy  years  of  captivity, 
made  their  way  once  more  across  the  Balkan  passes,  and 
finally  settled  as  an  independent  community  in  the  country 
inland  from  fjalonica.  Othersi,  no  doubt,  thus  transported 
northwards  never  returned.  It  is  certain  that  the  earliest 
Hungarian  historians  who  describe  the  Magyar  invasion 
of  the  9th  century  siieak  of  the  old  inhabitants  of  the 
country  as  Romans,  and  of  tlie  country  they  occupied  as 
Patt-ua  Romanorum;  and  the  Russian  Nestor,  writing  about 
1100,  makes  the  same  invaders  fight  against  Slavs  and 
Vlachs  (Volochi)  in  the  Carpathian  Mountains.  So  far 
from  the  firat  mention  of  the  Vlachs  north  of  the  Danube 
occurring  only  in  1222,  as  Roesler  asserts,  it  appears  from 
a  passage  of  Nicetas  of  Chona:  that  they  were  to  be  found 
•Iready  ia  1164  as  far  afield  as  the  borders  of  Galicia. 


It  is  nevertheless  true  that  throughout  the  early  Middle 
Ages  the  bulk  of  the  Rounian  population  lay  soutli  uf 
the  Danube.  It  was  in  the  Balka^\  lands  that  the  Roiiman 
race  and  language  took  their  characteristic  mould.  It 
is  here  that  this  new  lUyrian  Romance  first  rises  into 
historic  prominence.  Already  in  the  fit!;  century,  as  we 
learn  from  the  place  names,  such  as  Sccplecasas,  liurgualtu, 
Clisura,  Jtc,  given  by  Procopius,  the  Rouman  language  was 
assuming,  so  far  as  its  Latin  elements  ,vcre  concerned, 
its  typical  form.  In  the  somewhat  later  campaigns  of 
Commentiolus  (587)  and  Priscua,  against  the  Avars  and 
Slovenes,  wo  find  the  Latin-speaking  soldiery  of  the  Kaslern 
emperor  making  use  of  such  Romance  expressions  as  "  torna, 
frate!"  (turn,  brother!),  or  "sculca"  (out  of  bed)  applied 
to  a  watch  (cf.  Rouman  "a  so  culca"  =  Italian  "coiiearsi" 
-*-cx-(s-)  privative).  Next  we  find  this  warlike  Rouman 
population  largely  incorporated  in  the  Bulgarian  kingdom, 
and,  if  wo  are  to  judge  from  the  names  Paganus  and  Siibinus, 
already  supplying  it  with  rulers  in  the  8th  century.  The 
blending  and  close  contactduring  this  [leriod of  the  surviving 
Latin  population  with  the  Slovene  .settlers  of  the  peninsula 
impregnated  the  language  with  its  largo  Slavonic  ingredient; 
and  the  considerable  Albanian  element  in  Rouman,  as  well 
as  the  still  greater  element  of  Rouman  in  Albanian,  is  alone 
sufficient  to  show  that  the  two  languages  took  their  charac- 
teristic shapes  iu  a  contiguous  area.  The  fact  that  these 
peculiarities  are  cui.i..':on  to  the  Roumans  north  of  the 
Danube,  whose  language  diiici-  dialectically  from  that  of 
their  southern  brothers,  shows  that  it  '\s  this  southern 
branch  that  throughout  the  early  periods  of  Pounian  his- 
tory was  exercising  a  dominating  influence,  il'grations, 
violent  transplantation,  the  intercourse  which  was  kc, '  up 
between  the  most  outlying  members  of  the  race,  in  its  very 
origin  nomadic,  at  a  later  period  actual  colonization  en 
masse  and  the  political  influence  of  the  Bulgaro-Vlachian 
empire,  no  doubt  contributed  to  propagate  these  southern 
linguistic  acquisitions  throughout  that  northern  area  to 
which  the  Rouman  race  was  destined  almost  imperceptibly 
to  shift  its  centre  of  gravity. 

Byzantium,  which  had  ceased  to  bo  Roman,  and  become 
Romaic,  renewed  its  acquaintance  with  the  descendants 
of  the  Latin  provincials  of  lllyricum  through  a  Slavonic 
medium,  and  applied  to  them  the  name  of  "  Vlach,"  which 
the  Slav  himself  had  borrowed  from  the  Goth.  The  first 
mention  of  Vlachs  in  a  Byzantine  source  is  about  the  year 
976,  when  Cedrenus  (ii.  439)  relates  the  murder  of  the 
Bulgarian  czar  Samuel's  brother  "  by  certain  Vlach  way- 
farers," at  a  spot  called  the  Fair  Oaks,  between  Castoria  and 
Pre^a.  From  this  period  onwards  the  Rounian  inhabit- 
ants of  the  Balkan  peninsula  are  constantly  mentioned  by 
this  name,  and  we  find  a  series  of  political  organizations  and 
territorial  divisions  connected  with  the  name  of  "Vlachia." 
Within  the  limits  ot  the  present  article  it  is  impossible  to 
give  more  than  a  short  synopsis  of  the  most  imjrortant  of 
these,  while  for  a  history  of  the  later  Roumiin  princi- 
palities of  Walachia  and  Moldavia  the  reader  is  )  eferred  to 
the  article  Roumania. 

1.  2'Atf  JJulffaro-  VTack  Empire, — After  the  overthrow  of  tho  older 
Bulgarian  czardom  by  Basil  Bnlgaioktonos,  tho  Vlacli  populatioa 
of  'Vliracc,  Hremus,  and  tho  Ma'si.in  lauds  passed  once  more  undor 
Byzantine  dominion;  and  in  1185  a  heavy  tax,  levied  in  kind  on 
tlie  cattle  of  theso  warlike  inounUiu  sheplicrds,  stirred  tho  Vlachs 
to  revolt  against  tho  enijieror  Isaac  Angelas,  and  und'.-r  the  leader- 
ship of  two  brothers,  Peter  and  Asen,  to  fonnd  a  new  Bulgaro- 
Ylacfiian  empire,  which  ended  with  Kaliman  II.  ir.  1257.  Tho 
dominions  of  theso  half-Slavonic  half-Rouman  emperojs  extended 
north  of  the  Danubo  over  a  great  deal  of  wliat  ia  uc-w  Roumania, 
and  it  was  during  this  period  tliat  the  Vlach  pojjulation  north  of 
tho  river  seems  to  have  been  most  largely  reinforced.  Tho  French 
traveller'  Rubruquis  speaks  of  nil  the  country  between  Don  and 
Danubeas  **Asen*s  land"  or  "Blakia." 

2.  Great  Walachia  (MtyaK^  BXax'")-— 1'  >«  from  Anna  Com. 
uena,  in  the  Becond  half  of  tho  11th  century,  that  we  first  hear  of 
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a  Mach  scttleiueat,  the  nucleus  of  which  was  the  monntAinous 
region  of  Thf ssaly.  Benjamin  of  Tu<lela.  in  the  succeeding  century, 
gives  an  interesting  account  of  this  Great  AValachia,  which  was 
then  completely  iuJcrwmlent.  It  cmbrnccd  the  southern  and 
central  ranges  of  Pinuus,  and  extended  over  part  of  Macedonia, 
thus  including  the  region  in  which  Uie  Roman  settlers  mentioned 
ia  the  Acts  of  St  Demetrius  had  fi:<ed  their  abode.  After  the  Latin 
conquest  of  Constantinople  Great  Walachia  was  included  in  the  en- 
larged despotatc  of  EpJnis,  but  it  soon  reapi^ears  as  an  independeut 
l»rincip.ility  under  its  old  n.ninc,  which,  after  passing  under  the  yoke 
of  the  Serb  emi>eror  Dushan,  was  finally  conquered  by  the  Turks  in 
1393.  Many  of  their  old  privileges  were  still  accorded  to  the  in- 
habitants, and  their  taxes  were  limited  to  an  annual  tribute  to  the 
hultana  Valide.  Since  this  period  the  Megalovlachites  have  been 
l.irgely  Hellenized,  but  they  are  still  represented  by  the  flourishing 
Tziutlar  settlements  of  Pindus,  and  tracrs  are  at  present  perceptible 
among  them  of  a  national  Rouman  reaction.  ' 

3.  Little  JFalachia  (Mixpa  BAax^a)  was  a  name  applied  by 
Byzantine  writers  to  the  Rouman  settlements  of  .^tolia  and 
Acamania,  and  with  it  may  he  included  "Upper  AValachi.i"  or 
Ayu0\axci'     Its  inhabitatits  are  still  represented  by  the  Tzintz-irs 

of  the  Aspropotamo  and  the  Kar.tguui  (bbck  CniK3)  of  Acarnania. 

4.  TJie  Morlachs  (Mavroviachi)  of  the  West,  —  These  arc  already 
mentioned  as  Nigri  Lalini  by  the  Presbyter  of  Dioclea  {circ^  1150) 
in  the  old  Dalmatian  littoral  and  the  mountains  of  what  is  now 
Montenegro,  Herzegovina,  and  North  Albaui:^.  Other  colonies 
extended  through  a  great  part  of  the  ohl  Servian  interior,  where  is 
a  region  still  called  Stara  Vl.iska  or  "Old  AVaUchia."  The  great 
commercial  staple  of  the  Ciut  Adriatic  shores,  tho  republic  of 
Kagusa,  seems  in  its  origin  to  have  been  a  Rouman  settlement,  and 
many  Vlach  traces  survived  in  its  later  dialect  Philippus  de 
Divprsis,  who  dAcribed  the  city  as  it  exist^-d  in  1440,  says  that 
"the various  otfioers  of  the  republic  do  t> 7  .nako  use  either  of  Slav 
or  Italian,  with  which  they  cc  ;,.3e  *vith  strangers,  but  a  certain 
other  dialect  only  p?'-*iaM^  intelligible  to  us  Latins,"  and  cites 
words  with  stto*  -iioum^n  athnitifs.  In  the  mountains  abov.* 
Kagusi  a  ni^-iLUcr  of  Vlach  tribes  are  mentioned  in  the  archives  of 
that  city^  dnd  the  original  relationship  of  the  Ragusans  and  the 
nom;*  *ic  Alpine  repr^en  tat  ires  of  the  Roman  provincials,  who 
p  served  a  traditional  knowledge  of  the  old  lin^s  of  communication 
throughout  the  pemnsi;ln,  explains  the  extraordinary  development 
of  the  KagusAii  commerce.  In  tho  14tli  century  the  Mavrovlachi 
or  Morlachs  extended  themselves  towards  the  Croatian  borJcrs, 
and  a  large  part  of  maritime  Croatia  and  northern  Dalmatia  began 
to  be-known  as  "Morlacchia."  A  "  Major  Vlacliia  "  was  formed 
about  the  triple  frontier  of  Bosnia,  Croatia,  and  Dalmatia,  and  a 
"Little  Walacbia"  ns  far  north  as  Posega.  The  Morlachs  have 
now  bc'.oine.Sfa^oni^ed.- 

6.  Cici  of  Isiria. — The  extreme  Rouman  ofTsLoot  to  tne  north- 
west ia  still  represented  by  the  Cici  of  tho  Val  d'Arsa  and  adjoining 
Istn'an  districts.  -  They  represent  a  16th-century  Morlach  colony 
from  the  Isltf  of  Vegliji,  and  had  formerly  a  wider  cxtcnbion  to 
Trieste  and  tho  counties  of  Grsdisca  and  Gorizia.  The  Cici  are  at 
present  rapidly  losing  their  native  toni^c,  which  is  the  last  re- 
maining representative  of  the  old  Morlnch,  and  forms  a  connecting 
link  between  th»  Daco-Roraan  (or  Routuaoiau)  and  tho  Macedo- 
lU)man  (or  Tzintzar)  dialects.  * 

C.  r^oumaixa  of  Trausylvnnia  and  Hungarh.  —  As  already  stated, 
a  liri;e  pnrt  of  the  Hungnrian  plains  were,  at  tho  coming  of  tho 
Magyars  in  the  &th  teatiiry,  kno^^n  as  Fatrita  lurjuanorum.  At  a 
later  (>criod  privileged  Rouman  communitiea  rxi»ted  at  Fogarns, 
where  wa*  a  SiUa  yia^horuni,  at  Mannaroa,  Dcva,  Hat2eg,  Hun- 
vad,  and  X^gos^and  in  tbo  Daunt  were  seveu  Rouman  districts. 
Two  of  the-gicatc>t  fignn -^  in  Hungarian  history — John  Corvinus 
of  Hnnynd,  and  His  sou  King  Mitthia^'—were  duo  to  this  clement 
Opprcise^l  by  tho  dominant  race,  whinti  had  deprived  thorn  of  their 
ancivnt  privilfgca,  the  Houmaui  of  Traii>ylvtinia  an*)  the  Banat 
ro«e  in  178S  under  Horia,  Closca,  and  Cri-schanu.  This  Rouman 
"Jacquerin"  was  lUpprcMetl,  but  Joseph  II.  declared  thoj>casants 
Uff.  Hii;^"  thnt  'lato  the  Rni:nnn  fl-nipnt  in  tins  part  of  tho  old 
V^  '■    Iiai  largely    ■  numbrn,   though    it    has 

li;'  *  )  vruro  iU   ;  Kta.      Tho  contiguous  dis- 

tti  ikovinj,  a  p.. .  ■■  .via  annexed  to  tho  Ha|)8- 

bi  in  1775.  reraotns  under  the  Anvtrian  Govemmcnt. 

i  riinierical  htrengUt  of  tho  Roumauiana  luav  approii* 

niatcl/  1  •:  >;iv<-n  as  followi:— 

.Mouthern  or  TzinUar  branch  in  Pindui,  Ice. .323,000 

Roumana  of  Tiinok  district ^ IfiO.noO 

Roumanians .,., 4.fi"o,000 

InaAintria- Hungary..'. .-.. ,3,fii^,O0O 

la  IkaiarCbU  aud  Houth  Ruaaii...: 600,000 


Total 8.976,000 

Id  feature*  th»  VUrii*  raprMally  of  tho  Car|inthian  valltya  pre- 
•^nt  tr*cidftdly  Roman  charact«ri«tlrii,  and  it  ia  not  unfrrt|Uont  to 
£ud  Ijpvi  vliicU  occur  ia  North  luly  auj  amoDgi*.  SpanlanJj  aud 


Provencals,  They  are  usually  short  and  dark.  Those  of  Pindua 
have  sharper-cut  features  and  some  Slovene  traits  in  their  physio* 
gnomy.  The  race  hr.s  a  great  uatuial  ca^iacity  for  ti-ade  ami  manu- 
facture. The  yiachs  excel  as  buiMers  and  artisans,  but  notibly 
as  workers  in  metal;  their  financial  enterprise  is  also  remarkable, 
and  some  of  the  principal  banking  establishments  in  Vienna  are 
due  to  membei-s  of  this  race.  An  extruordiuary  example  of  their 
successful  enterprise  in  the  Balkan  peninsula  is  supplied  by  tho 
history  of  Mosthopolis  on  the  Kpirote  side  of  Findus,  which  was 
founded  by  a  Vlach  colony  in  the  16th  centuiy,  and  which  not 
only  became  a  populous  commercial  staple  but  a  cenli-e  of  literary 
culture.  Moschopolis  jwssessed  a  large  public  library,  llourishiitg 
schools,  and  a  printing  press,  from  which  issued  both  Greek  and 
Roumau  books  of  a  religious  aud  scholastic  nature.  Joannina, 
since  completely  Hellenizcd,  was  aUo  of  Rouman  origin.  Metzovo 
(Minciu)  is  another  flourishing  Rouman' colony  in  the  same  region, 
aud,  though  Moschopolis  has  fall'^n  a  victim  to  the  ravages  of  tho 
wild  Arnauts,  a  local  successor  iias  sprung  up  in  the  rising  town  of 
Gjurtza.  The  Roumans  make  "ood  sohliers,  as  was  seen  at  Plevna. 
In  their  customs  and  folklore  both  Latin  and  Slavonic  traditions 
assert  themselves  as  in  their  language.  Of  their  Roman  traditions 
the  Tiajan  saga,  the  celebration  of  the  Rosalia  and  ICalenda*,  the 
belief  iu  the  "striga"  (witch),  the  names  of  tho  mouths  aud  days 
of  the  week,  may  be  taken  as  tyj.ical  examples.  Some  Roman 
words  connected  with  the  Christian  icligion,  like  biser-ica  (basilica) 
—  a  church,  botez^  baptize,  dumiuica  — Sunday,  preot  (presbyter)  — 
priest,  point  to  a  continuous  tradition  of  the  Illyrian  church, 
though  most  of  their  ecclesiastical  terms,  like  their  liturgy  and 
alphabet,  were  derived  from  the  old  Slovene.  In  most  that  coa- 
cenis  political  organization  the  Slavcnic  element  is  also  pre- 
ponderant, tliough  there  are  words  like  imp&rat  — imfwrator,  and 
domn  —  dominns,  wliicli  point  to  the  old  stock.  Many  words  re- 
lating to  kinship  are  also  Latin,  some  like  vitrig  (vitricns)  — father* 
indaw  being  alone  presuvvd  by  this  branch  of  tho  Romance  family. 
Although  of  the  actual  vocabulary  only  about  one-fifth  is  Latin,  and 
two-tifths,  or  about  double  the  amount,  Slavonic  (see  Cihic,  Didion- 
naire  (C  £tymoloffic  Daco-Kmaavti),  tho  greater  proportion  of  the 
words  in  common  use  is  still  Latin.  Many  words,  however,  of 
common  aud  indispensable  use.  those  even  connected  with  ideas 
nearest  to  the  heart,  as  for  instance  the  Rouman  iubcsc  — tn  lore,' 
and  maic5  — a  mother,  are  themselves  of  Slavonic  origin.  Aliko  iu 
the  dwellings,  customs,  and  costumes  of  the  Vlach  race  wo  en- 
counter at  every  turn  tho  dominating  intlucuce  of  the  Slav  i>coplt:«, 
by  whom  they  were  surrouuiteJ.  Thisexternal  influence,  however,' 
has  not  by  any  means  afl"ected  tho  htiong  piiJo  of  Roman  origin 
which  is  the  heirloom  of  cU  members  of  tho  Rouman  race.  Hel- 
Icnization  itself,  hitherto  successful  among  the  southern  Rounuos,^ 
has  received  a  check  in  tho  Pi ndus  region,  while  north  of  the  Danube 
the  Rouman  rnce  is  continually  gaining  at  the  expense  of  it»  neigh- 
bours. A  gUncc  at  the  cthiiographicmap  of  eastern  Europe  shows 
that  tho  recon(]u«>«t  of  Tmnn's  Dacia  by  the  Latin  race  is  already 
practically  completed,  and  with  tho  triumphant  progress  of  the 
principle  of  natiounlity  in  tho  Danubian  lands  tJie  reunion  of  JJaeia 
Rcniiana  under  a  single  sceptre  cannot  loug  be  deferred.    (A.  J.  C) 

VLADIKAVKAZ,  a  fortified  town  of  Russia,  in  tho 
province  of  Terek,  is  advantageously  aud  picturesquely 
situated  at  the  northern  base  of  the  Great  Cauca£us  chain, 
ou  a  raised  plain,  2230  feet  above  the  sea-level,  where  the 
gorge  of  tho  Terek  emerges  from  tho  mouutiiin  tract*.  It 
is  the  present  It-nninus  of  tho  railway  from  Kostoff  (y.r.)! 
which  is  intended  ultituately  to  cross  tho  main  ridge.  Tho 
fortress,  formerly  but  a  small  redoubt,  erected  in  1784  at 
the  northern  ontranco  of  tho  pass  hy  wirich  the  Caucasus 
used  to  be  crossed,  now  stands  higher  up,  and  is  connected 
by  a  bridge  with  tho  town  proi)ir.  Vtadikavkftf  ia  now  tho 
capital  of  tho  province.  It  is  tidily  built,  and  its  popula- 
tion flinco  it  became  an  enlreixM  for  trade  between  Russia 
and  Caucasus  has  rapidly  grown  (32,340  iu  18S3).  Tho 
transport  of  merchandise  is  tho  principal  occupation  of  tho 
place,  400,000  cwls.  of  poods  annually  arriving  by  rail  to 
be  forwarded  to  Tiflis,  whilo  100,000  cwtA.  aro  aoDt  from 
Vladikavkaz  northwards. 

VLADIMIU,  a  government  of  middle  Russia,  bounded 
by  Moscow  and  Tver  on  the  W.,  Yaroslav  and  Kostroma 
on  iho  N..  Nijniy  Novgorod  on  tho  E.,  Tainlwff  and 
Ryazan  on  the  S.,  has  an  area  of  1S,8G4  square  ntilc«.  It 
extendi  over  the  eastern  part*  of  tho  central  plateau  of 
mi<ldlo  Russia,  wjiicli  has  an  overage  elevation  of  fr<Jm 
bOO  to  950  fcot  above  tbo  sea,  and  is  grooved  by  river 
volleys  to  a  depth  ranging  from  300  to  450  foot  bolow  tlio 
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^nerel  level,  no  that  tnc  country  has  a  hilly  appwirnnce 
on  the  banks  of  the  chief  rivers,  Tho  lacustrine  depros- 
sioD  of  the  middle  Volga  and  Oka  extends  into  tho  eastern 
Mrts  of  the  government.  Tho  Upper  Carboniferoua  lime- 
ittones,  of  which  it  is  mostly  built  up,  nro  covered  with 
Permian  eandstonea  towards  tho  east,  and  patches  of 
Jurassic  clays — denuded  remnants  of  formerly  extensive 
deposits — are  scattered  over  its  surface.  Cretaceous  de- 
posits are  supposed  to  make  their  appearance  in  the 
south.  The  whole  is  covered  with  a  thick  sheet  of 
boulder  clay,  considered  as  tho  bottora-raoraino  of  the 
Korth-European  ice-sheet,  and  overlaid,  in  its  turn,  in  tho 
depressions,  by  extensive  Lacustrine  clays  and  sands. 
The  soil  is  thus  for  tho  most  part  unfertile,  save  in  tho 
district  of  Yurieff,  where  are  found  patches  of  black  earth, 
which  of  lato  have  occasioned  a  good  deal  of  discussion 
among  Russian  geologists.  Iron-ore  is  widely  diffused, 
and  thini  clay  and  gypsum  are  met  with  in  several  places. 
Pe.:l  is  of  common  occurrence.  As  for  coal,  it  is  certain 
that  tho  coal-bearing  Lower  Carboniferous  strata  of  tho 
Moscow  basin  would  be  encountered  by  boring  to  a 
certain  depth;  no  such  explorations,  however,  have  yet 
been  made,  as  forests  still  cover  extensive  tracts  in  tho 
south-east,  and  tho  numerous  manufactures  of  Vladimir 
snfTer  from  no  lack  of  fuel.  '  The  climate  resembles  that 
of  Moscow,  but  is  a  little  colder,  and  still  more  continental; 
the  average  yearly  temperature  at  Vladimir  is  38°  F. 
(January,  16°;  July,  66*'5). 

The  Ok»  flowj  through  the  government  for  85  miles,  and  is 
narigmble  throughout  Uf  its  tributaries,  tho  Klyasma  is  navigable 
to  Korrotf,  and  even  to  Vladimir  in  summer  ;  and  timber  is  floated 
on  the  Teza.  Small  lakes  aro  numerous  ;  that  of  Pleschcyevo  or 
Perejnstavl  (5  miles  in  length)  has  historical  associations,  Peter  I. 
hiring  here  acquired  in  his  boyhood  his  first  experiences  in  navi- 
gation.    Marshes  cover  more  than  half  a  million  acres. 

The  population  (1,359,330  in  18S3)  is  thoroughly  Great  Russian; 
the  Finnish  tribes,  Muroma  and  ilerya,  which  formerly  inhabited 
the  region,  have  been  absorbed  by  the  Slavonians,  as  also  have  tho 
Karelians  who  aro  supposed  to  have  formerly  inhabited  tho  terri- 
tory ;  the  descendants  of  the  few  hundred  Karelian  families,  which 
■were  settled  by  Peter  I.  on  the  shores  of  l.ake  Percyastavl,  still, 
however,  maintain  their  language.  Agriculture  is  carried  on  every- 
where, but  is  in  a  prosperous  stato  only  on  tho  left  Kink  of  the 
Klyasma,  and  corn  is  imported.  The  culture  of  flax,  both  for 
local  mannfactures  and  for  export — cfipecially  about  Slelenki — is 
important;  so  also  are  that  of  hemp  nna  gardening.  Natural  pas. 
tures  being  by  no  means  deficient,  tho  number  of  cattle  is  greater 
than  might  be  expected  in  a  province  so  backward  in  agriculture. 
The  average  cops  of  tho  years  1883-85  were— ryo,  1,400,300 
quarters;  oats,  1,097,000;  wheat,  36,400;  barley,  63,000;  other 
grains,  250,800;  and  potatoes,  52,300.  In  1683  there  were  323,000 
cattle,  210,050  horses,  and  330,050  sheep. 

A  distinctive  feature  of  Vladimir  is  tho  great  variety  of  petty 
trades  carried  on  in  its  villages  by  peasants  who  still  continue  to 
cultivate  their  allotments  and  thus  combine  manufacture  with 
Agriculturo.  Nearly  every  village  has  its  own  specialty,  and,  while 
in  some  of  them  almost  all  the  male  population  leave  their  homes 
and  go  in  numerous  arttU  (see  vol.  xxi.  p.  84)  all  over  Russia  as 
carpenters,  masons,  iron-roof  makers,  or  as  o/tnii  (pedlars  or  travel- 
Img  merchants),  other  villages  have  their  specialties  in  some  branch 
of  irannfactureil  produce.  Nearly  30,000  carpenters  leave  Vladimir 
every  year.  Whole  villages  are  engaged  in  painting  sacred  pictures 
or  ikons,  and  there  arc  weekly  fairs,  where  no  fewer  than  180 
cart-loads  of  planks  for  such  works  are  bought  every  week  during 
winter.  Although  the  ikons  are  sold  at  a  shilling  the  hundred,  tho 
aggregate  trade  is  valued  at  £150,000  a  year ;  and  tho  Vladimir  (or 
rather  Suzdal)  jiictares  spread  all  over  Russia  and  tJio  Balkan 
peninsula.  In  other  villages  some  1200  men  are  employed  in  making 
•ickles,  knives,  or  locks.  Wooden  vessels,  boxes,  and  baskets,  lapti 
{shoes  mafle  of  lime-treo  bark  which  aro  worn  in  Great  Russia,  and 
are  produced  by  the  million),  wheels  and  sledges,  sieves,  combs, 
woollen  stockings  and  gloves,  shee]^kina  and  sheepskin  gloves  for 
peasants,  felt,  all  kinds  of  toys,  earthenware,  and  finally  all  kinds  of 
woven  fabrics,  arc  so  many  specialties  of  separate  villages.  In  1884 
102,600  persons  were  directly  engaged  in  petty  trades,  in  which 
indeed  Vladimir  occupies  tho  first'rank  in  Russia,  the  annual  pro- 
duction (63,000,000  roubles)  being  one-third  of  tho  total  for  the 
whole  country,  Moscow  coming  next  with  37,300.000  roubles,  •  f  ' 

The  maiiufaoturcs  of  Vladimir  arc  equally  important :  out  of 
the  tf^gregata  production  uf  the  tifty  governments  of  European 


Russia  (1,329,602,000  roubles  in  1834).  Vladimir  was  returned  tor 
88,827,000  roubles,  exclusive  of  numerous  minor  maiinfacturea  not 
included  in  tho  census.  In  the  number  of  workmen  euiployed  in 
manufactures  (102,900)  Vladimir  is  second  only  to  Moscow,  and  in 
its  pro^luction  it  is  second  only  to  Moscow  and  St  Petersburg.  The 
chief  industrial  establishments  an)  cotton  and  linen  factories,  glaps, 
chemical,  and  iron  works,  distilleries,  and  tanneries. 

Vladimir  is  divided  into  fourteen  districts,  tho  chief  towns  of 
which  (nHh  populations  in  1884)  aro  Vlabimiu  (i.v.),  18,420; 
AlcxandrolT,  0915;  Ivanovo-Voznesensk,  14,000;  KovrolT,  8050; 
Melcnki,  6470;  Murom  {g.v.),  13,680;  Percyastavl  Zalyosskiy,  7470; 
Pokrolf,  2700;  SiiuvA  {q.v.),  21,430;  Sudogdn,  1880:  Suzdal, 
6770  ;  Vyazniki,  6015 ;  and  Yuriclf  Polskiy,  6400.  Kirzhatch 
(3285),  Vozuesensk  (6000),  and  Gavritovsk  (1780)  have  also  muni- 
cipal institutions.  Ivanovo,  Gusevsk,  Kholui,  and  several  others, 
though  more  villages,  aro  more  important  than  some  district  towns. 

VLADIMIR,  capital  of  the  above  government,  is  known 
in  history  as  Vladimiron-the-Klyasma,  to  distinguish  it 
from  Vladimir  in  Volliynia.  It  is  picturesquely  situated 
on  tho  Klyasma  and  Lybed,  114  miles  by  rail  to  tho 
east  of  Moscow.  The  Lybed  divides  it  into  two  parts. 
Extensive  cherry  gardens  occupy  tho  surrounding  slopes, 
each  with  its  small  watch-tower,  having  cords  drawn  in  all 
directions  to  be  shaken  by  the  watcher  when  birds  alight. 
The  kremi  stands  on  a  lull  and  contains  two  very  old 
cathedrals — tho  Uspenskiy  (1150),  where  all  princes  of 
Vladimir  have  been  buried,  and  the  Dmitrievskiy,  restored 
in  1834  in  its  eld  stylo.  Several  churches  dato  from  the 
12th  century.  The  "Golden  Gate" — a  triumphal  gate  sur- 
mounted by  a  church — was  built  by  Andrei  Bogolubskiy 
in  1158.  On  the  whole  Vladimir  is  a  decaying  place; 
its  population  has  only  risen  to  18,420  in  1884  from 
13,865  in  1859.  The  manufactures  are  for  the  most  part 
insignificant,  and  trade  has  not  the  importance  it  has  in 
s_onie  of  the  district  towns. 

Vladimir  was  founded  in  tho  12th  century;  It  first  comes  into 
notice  in  1151,  when  Andrei  Bogolubskiy  secretly  left  Vyshgorod 
— the  domain  of  hU  father  in  the  principality  of  Kieff — and  migrated 
to  the  newly  settled  land  of  Suzdal,  where  he  became  (1157)  grand- 
j>rincc  of  the  principalities  of  Vladimir,  Suzdal,  and  KostofT.  During 
the  next  century  Vladimir  became  tlie  chief  town  of  tho  Russian 
settlements  in  the  basin  of  the  Oka,  and  till  1323  it  disputed  the 
superiority  with  the  new  principality  of  Jloscow  {q.v.).  In  tho 
14tli  century  it  began  to  fall  to  decay;  and,  like  Pskofi",  it  is  now 
one  of  the  less  important  provincial  cities  of  Russia.  •    ..i 

VLADIVOSTOK,  the  chief  naval  station  of  Russia  on 
the  Pacific,  is  situated  in  43°  7'  N.  lat.  and  131°  55'  E. 
long.,  on  tho  Gulf  of  Peter  the  Great  in  the  Sea  of  Japan. 
This  gulf,  which  has  a  length  of  nearly  50  miles,  and  a 
width  at  its  entrance  of  112  miles,  is  divided  into  two 
large  bays — Amur  and  Usuri — by  the  hilly  peninsula  of 
Muravioff-Amurskiy,  continued  in  a  group  of  islands,  of 
which  the  Kozakevitch  or  Russkiy  (Johanga-tun)  is  the 
largest.  A  narrow  strait,  which  has  received  tho  high- 
sounding  name  of  the  Eastern  Bosphorus,  separates  this 
from  the  peninsula,  and  Vladivostok  occupies  the  northern 
shore  of  one  of  its  horn-like  expansions,  which  the  Russians 
have  called  the  Golden  Horn  (Zololoi  lior/).  The  depth  of 
the  Eastern  Bosphorus  ranges  from  13  to  20  fathoms,  and 
that  of  the  Golden  Horn  from  5  to  13,  the  latter  thus 
affording  a  spacious  harbour, 
— ono  of  the  finest,  indeed, 
in  the  world.  The  hills  are 
covered  with  forests  of  oak, 
lime,  birch,  maple,  cork,  \va 
nut,  acacia,  ash,  aspen,  pop- 
lar, elm,  apple,  pear,  and  wild 
cherry,  with  a  rich  under- 
growth of  the  most  varied 
shrubs.  Excellent  timber  is 
supplied  by  oak  and  cedar  Environs  of  Vtadri-ostokj  * 
forests  not  far  off.  The  climate,  however,  is  severe,  if 
compared  with  that  of  corresponding  latitudes  in  Europe. 
Tiigugh  standing  in  almost  the  same  parallel  as  Marseilles, 
Vladivostok  has  an  average  annual  temperature  of  oulv 
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38°-5  F.,  and,  although  tbc  gulf  itjelf  never  freezes,  a 
thin  ice-crust  forms  along  the  shores  in  Decerabct,  keeping 
Ehijxs  ice-lxjund  for  from  thirty  to  forty-five  days. 

The  settlement  of  Ytadivostok,  though  founded  only  in 
18G1,  had  in  1886  12,500  inhabitants,  chiefly  military; 
ivnd  for  hundreds  of  miles  inland  the  solo  population  con- 
sists of  the  small  niilitar)'  iwsts  by  which  communication 
is  maintained  up  the  Suifan  to  Lake  Khangka  and  the 
Co6sack  settlements  on  the  Usuri.  Vladivostok  is  con- 
nected with  headquarters  by  telegraph. 

Since  the  tr.iiisfercn.ee  of  the  navy  workshops  from  Nikolaicvsk 
the  pince  has  gnined  in  importance.  It  hxt  a  pro-gyraiiaaium  for 
boys  (GO  jiiiiiils),  a  club,  and  a  newspaper.  The  imports  of  both 
Rassiau  oiul  fonijn  gools  iluriii^  the  last  (he  years  Iiavo  reached, 
an  avcrapo  of  from  2}  td  3  millions  of  roubles  ;  but  the  exports 
aro  insi;n'i*'eant.  Sonic  3000  or  4000  Corcans  find  empteynicnt 
in  tho  Gulf  of  Peter  the  Great  in  gathciiu^  the  edible  pcaivci-d 
Laniinnrui  sat:c?ui7-itui,  of  which  about  70,*''00  cwts.  (£45,000)  are 
sent  to  China  annually.  The  discovery  of  f!"ld  in  the  nei^jhlmuriiif! 
alluvial  dejiosits  brought  together  some  hundreds  of  Chinese,  but 
the  Kussian  Goveniiuciit  compelled  theiii  to  withdraw,  Tho 
amount  of  gold  is,  however,  not  believed  to  bo  remniierativo. 

The  Gulfof  Peter  theCreat  was  discovered  in  1852  by  tho  Frcncn 
corvette  *' Capricicuse,"  anil  named  tho  Golfo  d'Anville.  Two 
years  later  Count  Putyatin,  on  board  tho  frigate  "  Pallada,"  de- 
ncribcd  the  south-western  part  of  the  gulf  and  the  Uiy  of  Possiet 
In  1855  nil  Kngli^li  squadron  mapped  its  middle  portion  as  far  as 
Lefu  (iVsKold)  Island,  and  gave  it  the  name  of  Victoria  Bay.  The 
whole  gulf  was  mapped  in  1859  by  the  Russian  ships  "America" 
and  "Stryelok,"  and  two  years  later  a  Russian  pojt,  wliich  after- 
wards received  tho  name  of  Vladivostok,  was  estaolished. 

VOGELWEIDE.     See  Walter  voy  der  Vogel'weide. 

VOGHERA  (Vicus  Iris:),  a  town  of  Italy,  in  the  pro- 
vinc^  of  Pavia^and  19  miles  by  rail  to  the  south-south- 
west of  that  city,  on  tho  Staffora,  formerly  the  Iria  (a 
tributary  of  the  I'o),  hero  crossed  by  a  fine  bridge.  .  The 
fortifications  erected  by  the  Vi-'conti  in  the  Middle  Ages 
have  given  place  to  a  series  of  shady  promenades. -...The 
large  church  of  San  Lorenzo  dates  its  foundation  from  the 
Ilth  centurj',  but  v^•as  remodelled  in  the  baroco  style 
about  the  beginning  of  the  17th.  'The  neighbourhood  is 
fertile  and  qiroduces  much  silk,  in  which,  as  well  as  in 
com  and  wine,  hn  active  trade  is  carried  on.  .  The  popula- 
tion in  1^81  was  10,785. 

VOGLEIV  Georo  Joseph  (1749-1814),  usually  known 
as  Abb6  ,Vogler,  organist  and  composer,  was  born  at 
Wiirzbiu-g,  June  15,  1749.;  His  father,  a  violin  maker, 
while  educating  him  for  the  church,  took  every  opportunity 
of  encouraging  his  musical  talent,  which  was  so  marked 
that  af.  ten  years  old  he  could  not  only  ])lay  tho  organ 
well,  but  bad  also  acquired  a  fair  command  of  the  vivlin 
and  some  other  instruments  without  instruction.  In  1769 
ho^prosecnted.  his  higher  studies  at  Bamberg,  -  remov- 
ing thcnco  in  1771  to  Mannheim.  Here  be  composed  n 
ballet  for  the  elector  Karl  Thcodor,  who,  charmed  with 
his  talent,  sent  him  to  ISolognn,  to  study  under  the  Pndro 
Martini.  ,  Unsatisfied  with  the  method  of  that  "learned 
theorist,  ho  studied  for  five  months  under  Valotti,'ivt 
Padua,  and"  afterwards  proceeded  to  Rome,  where  ho  was 
ordained  pric.'it-1in77.1,  admitted  to  the  famous  academy 
of  Arcadia,  made  a  knight  of  tho"  Golden  S|>ur,  ond 
appointed  protonnlar)'  and  chamberlain  to  tho  |>opo. 

On .  his  .return  to  Mannheim  in'  1775  Voglor  was 
apimlntcd  court  chaplain  and  second  "  macntro  di  capjiclla." 
Ho  no.w  'established  liii  fir.^t  groat  music  school,  to  wliich, 
Wint<ir,  Uitt<>r,  Krnu-,  Danzi,  and  Kntcht  camo  for  in- 
dtmction.  Hih  pupils  were  devoted  to  him,  but  he  made 
innumerablo  cncniics,  for  the  principle.^  ujion  which  ho 
tAUght  were  rnnfisscdly  op|)0!M;d  to  those  of  nil  other 
teachers  wlmtHcicver.  lie  had  invented  n  new  •yKloni  of 
fingering  for  tho  liarj«irhord,  a  new  form  of  conMnirtinn 
for  llir>  organ,  and  a  new  syatem  of  musirnl  theory  founded 
0|ion  that  of  Valotti.  Mozart  condemned  tho  fingering  a« 
"  miMrablo."  ■  The  propoaed  change  In  tho  construction  of 


the  organ  consisted  in  simplifying  the  mechanism,  intro- 
ducing free-reeds  in  place  of  ordinary  reed-stops,  and 
substituting  unisonous  stops  for  the  great  "  mixtures " 
then  in  vogue.'  The  theoretical  system,  -  though  pro- 
fessedly basc4  upon  Valotti's  principles  was  to  a  great 
extent  empirical,  and,  like  the  scheme  for  revolutioniz- 
ing the  organ,  has  long  been  forgotten.  Nevertheless,  a 
certain  substratum  of  truth  seems  to  have  underlain  all 
his  new  heresies;  and,  by  virtue  of  this,  in  apite  of  a  rage 
for  reform,  amounting  almost  to  madness,  Vogler  un- 
doubtedly exercised  a  powerful  influence  over  the  progress 
of  musical  science,  and  numbered  among  his  disciples 
some  of  the  greatest  geniuses  of  the  period 

In  1778  the  elector  removed  his  court  to  5Iunich. 
Vogler  followed  him  thither  in  1780,  but,  dissatisfied 
with  the  reception  accorded  to  his  dramatic  coinix)sition.s 
soon  quitted  his  post,  and  travelled  for  some  yeai-s  in 
Spain,  Greece,  Armenia,  remote  districts  of  Asia  ond 
Africa,  and  even  Greenland,  in  .search  of  uncorruptod 
forms  of  national  melody.  In  178G  he  was  ap[K>intcd 
"  kapellmeister"  to  the  king  of  Sweden,  foiindcdhis  second 
music  school  at  Stockholm,  and  attained  extraordinary 
celebrity  by  his  performances  on  an  inbtrumeut  called  the 
"  orchestrion," — a  species  of  organ  invented  by  himself. 
In  1790  he  brought  this  instrument  to  London,  and  per- 
formed upon  it  with  great  effect  at  the  Pantheon,  frr  the 
concert-room  of  which  he  also  constructed  an  organ  upon 
his  own  principles.  Gerber  alleges  that  organ  pedals 
were  unknown  in  England  until  Vogler  introduced  them, 
during  his  residence  in  London.  This  assertion  is  dis- 
proved by  a  MS.  Concerto,  by  Handel,  now  in  the  Royal 
Library  at  Buckingham  Palace,  dated  February  17,  1740, 
and  containing  an  obblir/alo  pedal  part;  nevertheles."!,  it  Ls 
certain  that  the  abbe's  pedal-playing  excited  great  attention. 
His  most  popular  pieces  were  a  fugue  on  themes  from 
the  "  Hallelujah  Chorus,"  composed  after  a  visit  to  the 
Handel  festival  at  ^Westminster  Abbey,  and  A  Mtuiaif 
Piclure/or  the'Oryan,  by  Knecht,  containing  the  imitatio'n 
of  a  storm.  

From  London  Vogler  proceeded  to  Rotterdam  anH  the 
chief  towns  on  the  Rhine.-* At  Essslingen  he  was  presented 
with  the  "  winc"'|Of  honour '^  reserved  for  tho  use  of 
sovereigns.  *At  Frankfort  he  attended  tire  coronation  of 
the  emperolr  Leopold  II.  %  Ho  then  visited  Stockholm, 
and  after  a  long  residence  there,  interruidcd  by  endless 
wanderings,  once'  more  established  himself  in  Germany, 
where  his  compositions,  both  sacred  and  dramatic,  received 
at  last  the  full  credit  that  wa.s  due  to  them.  •  To  trace  his 
journeys  from  end  to  end  of  Europe  would  bo  iqii>ossiblc. 
We  hear  of  him  at  Berlin  in  ISOO,  at  Vienna  in  1804,  and 
at  Munich  in  l806.i^But  while  at  Frankfort  In  1807  he 
received  an  invitation  from  Louis  I.,  grandduko  of  Hesse- 
Darmstadt,  ofl^ering  him  the  appointment  of"ka|K;llmcistcr," 
with  tho  order  of  merit,  the  title  of  privy  councillor,  a 
talary  of  3000  florins,  a  house,  a  table  Bupplic<l  from  tho 
duke's  own  kitchen,  and  other  privileges,  wliich  (retcrmined 
him  to  bring  his  wanderings  at  last  to  a  close.' 

At  Darmstadt  ho  oiiciied  his   third  nnd  most  famous 

mu.sic  schmd,  tho  chief  ornanic.-it."k  of.  which  were  Giins- 

Ijacher,  Wtbcr,  and  Meyerbeer.  '    Ghnsbaclicr   h)d    bocn 

his  pupil  at  Vienna.   .  Weber"  had  studied  under. him  in 

180.'J,  and   once   more   sought    his  old    master's   help  in 

1810,  though  rather  in  tho  way  of  ndvlrc  than  instruction. 

Meyerbeer  had  brcn  first  Inlrmlnrcil  to  him  by  menus  of  a 

fuguo  which  he  critlclM-d  very  .severely,  though  ho  saw 

in  it  so  much  talent  that  he  invited  lhccomi>oscr  toliccomo 

his  puplL'a  The   lliroo  young  student*;  were  insqiohiblc, 

and  their  alTcction  .for  their  old  inostor  Srni  unbounded. 
'         ■ 

'  An  or([«n  bnlU  on  thi  "  nnlu>nou<  •ystrm  "  itnoil  for  m^njr  yrar* 

lu  Womum'a  Mnilo  HaII.  Store  Rtrr**.,  tiomloii. 
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One  of  Votjlor's  latest  exploits  ^\-as  a  journey  to  Frankfort 
in  1810,  to  witness  the  protluclion  of  Weber's  Si/lnmn. 
lie  continuoil  Lard  at  work,  genial  anil  {ilensant  to  tbo 
Ust,  and  died  suddenly  of  apoj>lcxy  at  Darmstadt,  May  6, 
ISU. 

0(>ui!oi'i9  an  stnngvly  diriJod  u  to  tho  r«auty  of  Voglcr's  Toca- 
tion.  fv'rr"  hnvo  rwiiiiyii;^-,!  him  a  g\nius,  otlioni  a  charlatan, 
Motar'  I  against  him.     That  hv  waa  a  bril- 

liaot  ■  •  r  no  ono  Joniivt.     It  is  certain  tlmt 

be  wii ., ;.;ric,  tcAL-hor.     But  hia  thcorits  wore 

viMoiun-,  and  oi  hu  numb«rles9  compositions  not  one  lias  survived 
to  ihf  I'rvsent  liay. 

VOICE  is  produced  by  tho  vibrations  of  tlio  vocal 
cords,  two  ligaments  or  bands  of  fibrojis  clastic  tissue 
situatetl  in  tho  larynx.  It  is  to  be  distinguished  from 
ipe«eA,  which  is  the  production  of  sounds  intended  to 
express  ideas.  Many  of  tho  lower  animals  have  voice, 
but  none  have  tho  power  of  speech  in  the  sense  in  whidi 
man  possesses  that  faculty.  There  may  be  speech  with- 
out voice,  OS  in  whispering,  whilst  in  singing  a  scale  of 
musical  tones  wo  have  voice  without  speech.  Retjarding 
BiKiech,  see  Phosetics  and  Speech-Socn-ds;  also  the 
articles  on  the  various  letters  of  the  alphabet. 

1.  Physioioffical  Anatomy. — The  organ  of  voice,  the 
larynx,  is  situated  in  man  in  the  upper  and  fore  part  of 
the  neck,  where  it  forms  a  well-known  prominence  in  tho 
middle  line.  It  opens  below  into  tho  trachea  or  windpipe, 
and  above  into  tho  cavity  of  tho  pharynx,  and  it  consists 
of  a  framework  of  cartilages,  conr.cc.od  by  elastic  mem- 
branes or  ligaments,  two  of  which  constitute  the  true  vocal 
cords.  Thise  cartilages  are  movable  on  each  other  by  the 
action  of  various  muscles,  which  thus  regulate  the  position 
and  the  tension  of  the  vocal  cords.  The  trachea  conveys 
the  blast  of  air  from  tho  lungs  during  expiration,  and  the 
whole  apparatus  may  be  compared  to  an  acoustical  con- 
trivance in  which  the  lungs  represent  the  wind  chest  and 
th"  tcifira  tlip  tube  passing  from  the  wind  chest  to  the 
sounding  body  contained  in  the  larynx.  Suppose  two 
tight  bands  of  any  elastic  membrane,  such  as  thin  sheet 
india-rubber,  stretched  over  the  end  of  a  wide  glass  tube 
so  as  to  leave  a  narrow  chink  between  the  free  borders  of 
the  membrane,  and  that  a'powerful  blast  of  air  is  driven 
through  the  tube  by  a  bellows.  The  pressure  would  so 
distend  the  margins  of  the  membrane  as  to  open  the  aper- 
ture and  allow  the  air  to  escape ;  this  would  cause  a  fall 
of  pressure,  and  the  edges  of  the  membrane  would  spring 
back  by  their  elasticity  to  their  former  position ;  again 
the  pressure  would  increase,  and  again  the  edges  of  the 
membrane  would  be  distended ;  and  those  actions  would 
be  60  quickly  repeated  as  to  cause  the  edges  of  tho  mem- 
brane to  vibrate  with  sufficient  rapidity  to  produce  a 
musical  tone,  the  pitch  of  whiph  would  depend  on  the 
number  of  vibrations  executed  '.n  a  second  of  time.  The 
condensation  and  rarefaction  rA  the  air  thus  produced  are 
the  chief  cause  of  the  tone,  w  Von  Helmholtz  has  pointed 
out,  and  in  this  way  the  larynx  resembles  the  syren  in  its 
mode  of  producing  tone  (see  Acoustics).  It  is  evident 
also  that  the  intensity  or  loudness  of  the  tone  would  bo 
determined  by  the  amplitude  of  tho  vibrations  of  the 
margins  of  the  membrane,  and  that  its  pitch  would  be 
affected  by  any  arrangements  effecting  an  increase  or  de- 
crease of  the  tension  of  the  margins  of  tho  membrane. 
The  ]iitch  nlight  aiso  be  raised  by  the  strength  of  the 
current  of  air,  lx:cause  the  great  amplitude  of  tho  vibra- 
tions would  increase  the  mean  tension  of  the  elastic  mem- 
brane. With  tones  of  medium  pitch,  the  pressure  of  the 
air  in  the  trachea  is  equal  to  that  of  a  column  of  mercury 
of  ICO  mm. ;  with  high  pitch,  920  mm.  ;  and  with  notes 
of  very  high  pitch,  O+o  mm. ;  whilst  in  whispering  it  may 
fall  as  low  as  that  represented  by  30  mm.  of  water.  Such 
is  a  general  conception  of  the  mechanism  of  voice. 
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Till)  cnrd'AifTfj  form  the  frnmowork  of  thf  larynx.  Thoy  consiM? 
of  threo  ainjiio  pieces  (tlio  thyroid,  the  cricoid,  and  tho  carlilapi' 
ot"  tlie  cpifjlottis)  and  of  tlnvo  pairs  (two  arytenoids,  two  coniicula 
laryugis  ur  cartilnges  of  Saiitorini,  and  two  cuDeiforin  cartilages 
or  cartilages  of  Wrisborg),  sec  figs,  I  and  2,     Tho  epiglottis,  tho 


\f^  -4^^ 


— 10 
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I „j  j4 

Fij:.  1.  Fig.  2, 

Fio.  1.— Curtilascs  nrui  llfjnments  of  the  lan-nx  socn  from  llic  front ;  half  naturnl 
bize.  J,  fpigloUls ;  2,  liyoid  lione  ;  3,  small  coruu  ot  hyoid  bono  ;  4,  iniUdlo 
thyro-hyoiil  li:,-ainent;  b,  Rrtat  cornu  of  liyoitl  bone;  0,  siiioU  nodules  of 
cahilasu  (carttta^jo  triiicca);  7,  the  lalural  tliyro  hyoid  lisanient;  8,  left 
lanUna  or  win;?  of  thyroid  cnrtilace  ;  0,  cricoid  cartiliij^o ;  10,  lower  cornu  of 
thyi-oiil  cartilaRo;  11,  part  of  cricoid  imitetl  to  th-- tliyruiil  by  tho  middle  cri'co- 
thyruid  liK^mcut;  12,  second  rin^;  of  trnchca.    (t'voiii  Kiausi-.) 

Fig.  2.— Caitil.isfs  and  ligament  of  larynx  6»'en  from  behind  ;  half  natural  size. 
J,  cpiRlottia ;  2,  lesser  cornu  of  hyoid  hSne ;  3,  greater  cornu  of  hyoid  ;  4, 
latei-al  thyro-hyoid  lisamcnt ;  5,  caitilago  tritieea;  f>,  upp-^r  cornu  of  thyroid  ; 
7,  thyni-epiglottic  ligament;  8,  cartilages  of  Suntorini ;  9,  niylciioid  cjirti- 
lages;  lO.lelt  lamina  of  thyroid ;  11,  muscular  pnocess  of  arytenoid  cartilage  ; 
12,  inferior  cornu  of  thyroi'l ;  13,  llrst  ring  of  trachea;  14,  posterior  uieni- 
branous  wall  of  trachea ;  15,  lamina  of  cricoid  cartilage.    (From  Krause.) 

comicula  laryngis,  the  I'lUK'ifovm  cartila<:cs,  and  tho  apices  of  the 
arytenoids  are  coniposoil  oi"  yllow  or  elastic  fibro- cartilage,  whilst 
the  cartilage  of  all  the  others  is  of  the 
hyaline  variety,  resembling  that  of  tho 
costal  or  rib  cartilages.  These  carti- 
lages are  hound  together  by  ligaments, 
some  of  which  are  seen  in  figs.  1  and 
2,  whilst  the  remainder  are  represented 
in  fig.  3.  Tho  ligaments  specially 
concerned  in  tho  production  ofvoice 
are  the  inferior  thyro-arytawid  Jiga- 
nicnts,  or  true  vocal  cords.  These  are  **■ 
composed  of  fine  elastic  fibres  attached 
behind  to  tho  anterior  projection  of  '" 
the  base  of  the  arytenoid  cartilages, 
processus  vocalis,  o  in  fig.  3,  and  in 
front  to  the  middle  of  the  angle  be-  8' 
tween  the  wings  or  laniinre  of  tho 
thyioid  cartiUge.  They-  are  practi-  ^. 
cally  continuous  with  the  latL-raf  crico-  ' 
thyroid  ligaments,  6  in  fig,  3. 

Tlie  cavity  of  the  larynx  is  divided 
into  an  upper  and  lower  portion  by 
the  narrow  aperture  of  the  (f!ottis  or  Fio.  3. 
chink  between  tho  edges  of  the  true  '^'"" 
vocal  cords,  the  rima  glottidis.  Ini- 
mediiitely  above  tho  true  vocal  cords, 
between  thcso  and  tho  falsa  vocal 
cords,  there  is  on  each  side  a  recess  or 
pouch  termed  the  ventricle  of  Mor- 
gagni,  and  opening  from  each  ventricle 
there  is  a  still  smaller  recess,  the 
laryngeal  pouch,  \\hich  passes  for  the 
space  of  half  an  inch  between  tho 
superior  vocal  cords  inside  and  tho 
thyroid  cartilage  outside,  reaching  as 
high  as  the  upper  border  of  that  car- 
at  the  sido  of  the  epiglottis, 


„.  „  Right  half  of  tho  larynxa 
from  a  vertical  and  slightly  ob-( 
lique  section;  two-thirds  natural' 
tize.  1,  epiglottis;  2,  arytenoid 
cartilage ;  3,  processus  vocalfa 
of  arytenoid;  4,  cricoid  ttniti- 
lage ;  6,  capsular  thyro-hyold 
ligament;  G,  lateral  crico-lhy- 
roid  ligament;  7,  posterior  cneo- 
thyroid  ligament;  8,  inferior 
thyro- arytenoid  ligament,  or 
true  vocal  cord  ;  9,  thyroid  car- 
tilage ;  10,  suiierior  thyro-ary- 
teiioid  ligament,  or  false  voc.il 
cord ;  1 1 ,  thyro-ary-epiglottiduiiM 
muscle  ;  12,  middle  thyro-hycid 
ligament;  13,  hyo-epiglottic  liga- 
meut ;  14,  body  of  hyoid  bone ; 
15,  smaller  coinu  of  hyoid  bone. 
(From  Krause.) 


til  _ 

The  ventricles  no  doubt  permit  a  free 
vibration  of  tho  true  vocal  cords  (Quain).  The  upper  aperture  of 
the  glottis  is  triangular,  wide  in  front  and  narrow  behind  ;  and, 
when  eeen  from  above  by  means  of  thd  laryngoscope,  it  presents 
the  view  represented  in  fig.  4.  Tho  aiicrturo  is  bounded  in  front 
by  thc.epiglottis,  e,  behind  by  the  summits  of  the  arytenoid  carti- 
lages, ar^  and  on  tho  side^i  by  two  folds  of  mucous  membrane,  the 
aryteno-epiglottic  folds,  ae.  The  rounded  elevations  corresponding 
to  the  cornicula  laryngis  and  cuneiform  cartilages,  e,  and  also  tho 
cushion  of  tho  cjuglottis,  «,  are  readily  seen  in  the  laryngoscopic 
picture.  Tlie  glottis,  o,  is  seen  in  the  form  of  a  long  narrow  fissure, 
bounded  by  llic  true  vocal  cords,  ^i',  whilst  above  them  we  havo  the 
false  vocal  cords,  tSy  and  between  the  true  and  false  cords  tho  open- 
ing of  the  ventricle,  v.  Tho  rima  glottidis,  between  the  truo  voeal 
cords,  in  the  adult  male  meaaurea  about  23  millimotrcs,  or  nearly 
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tn  inch,  from  before  backwards,  and  from  6  to  12  millimetres  across 
its  widest  part,  according  to  the  de^ee  of  diiatatioa.  lu  females 
and  in  males  before  puberty  the 


^/^^3^^^ 


antcro  -  posterior  diameter 
aboaC  17  millimetres  and  its 
transverse  diameter  about  4 
millimetres.  The  vocal  cords 
of  the  adult  male  are  in  length 
about  15  millimetres,  and  of  the 
adult  female  about  11  milli- 
metres.  Th^  larynx  is  lined 
with  a  layer  of  epithelium, 
which  is  closely  adherent  to 
underlpng  structures,  mom 
especially  over  the  true  vocal 
cords.     The  cells  of  the  epithe*'  '"' 

lium.  in  the  greater  portion  of f^?-<;-if3™E°«^^P\^,?^^'°^t;jK]o«^ 
epiglottic  lold  ;  -J,  pharypgo-lanngeal 


groove ;  ««,  ar\'t«Do-epiglottic  fold ;  c, 
caneiform  cartiLigc,  or  cartilage  of 
Wrisberg ;  ar,  ax^-tenoid  cartilage ;  r, 
iDtcr-arj-tenof  J  fold  ;  o,  glottic ;  r,  ven- 
tricle ;  l»,  Inferior  or  true  vocal  cord ; 
Is,  superior  or  £&lso  vocal  C/rd.    (FroD 

ai&udi.) 


the  larynx,  are  of  the  columnar 
ciliated  variety,  and  by  the  vi- 
bratory action  of  the  cilia  mucus 
is  driven  upwards,  but  over  the 
true  vocal  cords  the  epitheliom 
is  squamous.  Patches  of  squa* 
mous  epithelium  are  also  found 
in  the  ciliated  tract  above  tho  glottis,  on  the  under  surface  of  the 
epiglottis,  on  the  inner  surface  of  the  arytenoid  cartilages,  and  on 
the  free  border  of  the  upper  or  false  cords.  Numerous  mucous 
glands  exist  in  the  lining  membrane  of  the  larynx,  more  especially 
in  the  epiglottis.  In  each  laryngeal  pouch  there  are  sixty  to 
seventy  such  glands,  surrounded  by  fat. 

We  are  now  in  a  position  to  understand  the  action  of  the  muidcs 
of  the  larynx  by  which  the  vocal 
cords,  forming  the  rima  gloUidis, 
can  be  tightened  or  relaxed,  and  by 
which  they  can  be  approximated  or 
separated.  Besides  certain  extrinsic 
muscles — stemo-hyoid,  omohyoid, 
atemo- thyroid,  and  thjrro-hyoid — 
which  move  the  larj'nx  as  a  whole, 
there  are  intrinsic  muscles  which 
move  the  cartilages  on  each  other. 
Some  of  these  are  seen  in  fig.  5. 
These  muscles  arc  (o)  the  crico-thy- 
roid,  (6)  tho  posterior  crico-arytenoid.  u^ 
(c)  the   lateral   crico-arytenoid,   (d)  ~*^- 

the  thyro-arytenoid,  (e)  the  arytcn-  '^ y 

Old,    and    (/)   tho    aryteno-epiglot-       , — --; 

tidean.    Their  actions  will  be  readily  < 

understood  with  tho  aid  of  the  dia-  \._ 

grams  in  fig.  6.    (1)  The  crico-thyroid 

is  a  short  thick  triangular  muscle, 

its  fibres   passing  from  tho  cricoid  Fio.  6.— Muscles  of  the  left  side  of 


th'Vir>T.T, 


UUr*  ; 
muscle; 
miucle, 


•■■n  from  within;  two- 

-iic.     1,  hyo-epl- 

t,  se<^n  in  profile; 

:    »rytcno«epIglot« 

4,    Santorini's    car. 

oblique      arytenoid 

transvorse  vrjXetio\tX 


seen  In  proQle ; 


pos- 
terior crico*ryt«nold  ;  8,  Utoral 
crico-arytenoid  ;  V,  lower  comu 
of  thyroid  cartilag«  cat  through  ; 
10,  Insrrtlon  of  posterior  portion 
of  crico-thyrold  muscle;  11,  left 
lamina  of  thyroid  cartilage  cut 
through ;  12,  long  thyro-eplglottlo 
muscle  (a  variety):  13,  Inferior 
thyro-aryt^oold:  14,  thyro-epl- 
glottic ;  1ft,  tuiHirior  th7n>-arT- 
tenoid  :  10,  median  thyro-hyoid 
llgamcuL    (From  Knoae.) 


cartilage  obliquely  upwards  and  out- 
wards to  be  inserted  into  t!io  lower 
border  of  tbe  thyroid  cartilage  and 
to  the  outer  border  of  its  lover  horn. 
When  the  muscle  contracts,  the  cri- 
coid and  thyroid  cartilages  are  ap- 
proximated. In  this  action,  how- 
ever, it  is  not  the  thyroid  that  is 
depressed  on  the  cricoid,  as  is  gener- 
ally stated,  but,  tho  th>Toid  b<ring 
fixed  in  position  by  tho  action  of  tho 
extrinsic  rauiclos,  the  anterior  border 
of  the  cricoid  is  drawn  upwards, 
whil.nt  its  posterior  border,  in  con- 
sc'iucnfc  of  a  rovolution  around  the 
cxis  uniting  the  articulations  be* 
twean  tho  lower  cornua  of  tho  cricoid  and  tho  thyroid,  is  do* 
preaaed,  carrying  tho  aryti'noid  cartilages  along  with  it.  Thus 
the  voral  cords  arc  stretched.  (2)  The  thyrO'aryUnoid  has  boon 
•  divided  by  anatomisl!!  into  two  parts — one,  tho  internal,  lying 
cloM  to  X.)\>>  truo  vo<-al  cord,  and  the  other,  external,  immediately 
within  tho  nli  of  the  thyroid  cartilage.  Many  of  tho  fibres  of 
tbe  anterior  portion  poat  from  the  thyroid  cartilago  iK-ith  a  alight 
curve  froncivity  inwards)  ^i  tho  processus  vocalis  at  tbe  base  of 
the  arytenoil  rartila^^o.  They  aro  thus  parallel  with  tbe  truo 
vocal  cord,  and  whrn  thry  contract  the  arytenoids  are  drawn 
forwards,  carrying  with  thorn  tho  pontrrior  part  of  the  cricoid 
and  rrlasinfT  tho  vocal  cords.     Thus  tho  thy ro -arytenoids  arc  the 

at: ■'■     '  •'  •    ••       •' •  '-       '  V  '••:-  has  pointed  out  that 

f  tho  side  of  the  cord 

n  vocalis.     These  will 

:d   111   front  and   relax   the  parts  Itehind 

Home  of  tho  fihrna  of  the  outer  portion 

>uM-i  I  •/  •.,"...  .-  i.  -iu  the  eido  of  thA  crico-thyroid  membrane, 

througfa  th*  antarn-poetertor  flbrtt  of  the  Inner  portion  of  th«« 


it 


musch,  and  finally  end  in  the  tissue  of  the  false  cord.  Then  fibroa 
have  been  su*  posed  to  render  the  edge  of  the  cord  more  prominent 
Other  fibres  inserted  into  the  processus  vocalis  will  rotate  slightly 
the  arytenoio"  outwaios,  whilst  a  few  passing  up  into  the  aryteno- 
epiglottideaa  folds  may  assist  in  depressing  the  epiglottis  (Quain). 

rv 
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Flo.  6. — Dlafrrmms  exnl&lnlrf;  the  action  of  th«  mascles  of  the  Uryiix.  Th« 
dott«<l  line*  show  the  po»:t-cn*  tak«n  by  th«  c&rtlUgca  Ukl  the  true  voqaI 
cords  by  the  action  of  tjio  muscle,  lu^d  the  arrows  show  the  cent^ral  direction 
in  wbich  the  muscular  fibres  act.  A,  Action  of  crioo-thyroid ;  1,  ericoltS 
cartilage ;  3,  ar)-tcnoid  cartila^ ;  3,  thyroid  canila^ ;  4,  true  tooU  cord ; 
b,  thyroid  cartilage,  new-  poaition ;  6,  true  vocal  cord,  new  jxultioa.  B, 
Action  of  arytenoid :  1,  section  of  thyroid ;  S,  arytenoid  ;  S.  poaterlor 
border  of  epiglottis ;  4,  truo  vocal  cord  ;  6,  direction  of  muscular  llbres ;  0, 
ar>-tenoid,  new  position ;  7,  true  vocal  cord,  new  poxitinn.  C,  Action  of 
lateral  crico^arytcnoid ;  same  description  as  for  A  and  B ;  8,  posterior  border 
of  ei:glottis,  new  position;  0,  arytenoid  in  new  position.  D,  Action  of 
posterior  crico.arytenoid  ;  same  deaeription.    (Prom  Bcaunls  and  Bouchard.) 

(3)  T)\t  posterior  a.Xii  lateral  cricoarytenoid  muscles  hare  anUgon-' 
istic  actions,  and  may  bo  considered  together.  Tbo  posterior  ariao 
frum  tbe  post«rior  surface  of  tbo  cricoid  cartilage,  and  passing  np-' 
wards  and  outwards  aro  attached  to  the  outer  anglo  of  the  base 
of  the  arytenoid.  On  tho  other  hand,  tho  lateral  .iri«s  from  tho 
upper  border  of  tho  cricoid  as  far  back  as  tho  articular  surfico 
for  tho  arytenoid,  pass  backwards  and  upwards,  and  are  also  in- 
serted into  tho  outor  angle  of  the  base  of  tho  an'tenoid  befor*  the 
attachment  of  tho  posterior  crico-arytenoid.  Imagine  tho  pyra- 
midal form  of  the  arytenoid  cartilages.  To  the  inner  angle  of  tho 
triangular  base  are  attached,  as  alnady  described,  the  true  vocal 
cords  ;  and  to  tho  outer  anglo  the  two  muscles  in  question.  The 
posterior  cricoarytenoids  draw  tho  outer  angles  backwards  and  in- 
wards, thus  rotating  tho  inner  angles,  oc  processus  vocalis,  outwards, 
and,  when  tho  two  Auscles  act,  widening  the  rima  glottidis.  This 
action  is  opposed  by  tho  lateral  crico-thyroids,  which  draw  the  outer 
anglo  forwards  and  outwards,  rotate  the  inner  angles  inwards,  and 
thus  approximate  the  cords.  (4)  The  arytenoids  pass  from  the  one 
arytenoid  cartilage  to  the  other,  and  in  action  these  cartilages  will 
be  approximated  and  slightly  depressed.  (6)  The  aryteno-epi- 
gtoUidean  miucles  arise  near  tho  outer  angles  of  tho  arj-tenoid ;  their 
fibres  pass  obliquely  upwards,  decussate,  and  are  inserted  partly  into 
tho  outer  and  upper  border  of  the  opposite  cartilage,  partly  into 
the  aryteno-epiglottic  lold,  and  partly  join  tho  fibres  of  the  thyro- 
arytenoids. In  action  they  assut  in  bringing  tho  arytenoids  to- 
gether, whilst  they  also  drawdown  the  epiglottis,  and  constrict  tha 
upper  aperture  of  tho  larynx.  Tho  vocal  cords  will  be  also  relaxed 
by  tbo  elssticity  of  tho  paits. 

2.  General  rhytiological  Charcuteri. — Ai  already  stated, 
tlio  itUensity  or  loudruu  of  voice  depends  on  tho  amplitude 
of  the  movement  of  tho  vocal  cords.  J'iteh  dc|>cnd8  on  tho 
number  of  vibrations  per  second  ;  and  tho  length,  sire,  and 
degree  of  tension  of  tho  cords  will  determine  the  numU'r 
of  vibrations.  The  more  tense  tho  cords  tho  higher  th<? 
pitch,  and  tho  greater  tho  length  of  tho  cords  tho  lower 
will  l>o  tho  pitch.  Tho  raiiye  of  tho  human  voice  is  aboat 
three  octaves,  that  is  from  fa,  (87  vibrations  per  second) 
to  sol,  (768  vibrations).  In  men,  by  tho  development  of 
the  larjTii,  the  cords  become  moro  elongated  than  in 
women,  in  tho  ratio  of  3  to  3,  so  that  the  male  voice  is  of 
lower  pitch  and  is  ustially  stronger.  At  the  ago  of  puberty 
thn  Uryuz  growa  npidly,  aorl  tho  voicB  o(  a  boy  "  hmka  ' 
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in  'luequenco  of  the  lengthening  of  tbo  cords,  gonerally 
fatling  an  octavo  in  pitch.  A  simihr  chango,  but  very 
much  less  in  amount,  occurs  at  tlic  same  [>crioil  in  the 
female.  At  puberty  in  the  fomalo  there  is  nu  increase  of 
■bout  one-third  in  the  size  of  the  glottis,  but  it  is  nearly 
doubled  in  the  male,  tnil  the  ndult  male  laryn.x  is  about 
onc-thiul  greater  than  that  of  the  female.  In  advanced 
life  the  \i|'i<cr  notes  of  the  register  are  gradually  weakened 
and  ultimately  disappear,  whilst  the  character  of  the  voice 
also  changes,  owing  to  loss  of  elasticity  caused  by  ossifica- 
tion, which  first  K-gins  about  middle  life  in  tlie  thyroid 
cartilage,  then  appears  in  the  cricoid,  and  much  later  in 
the  arytenoid.  Eunuchs  retain  the  voices  of  childhood ; 
and  by  careful  training  it  is  possible  in  normal  persons  to 
arrest  the  development  of  the  larynx  so  that  an  adult  male 
can  still  sing  the  soprano  parts  sometimes  used  in  cathedral 
choirs.  The  ranges  of  the  dilTerent  varieties  of  .voice  are 
shown  in  the  following  diagram,  where  the  dotted  lines 
give  the  range  of  certain  remarkable  voices,  and  the  figuies 
represent  vibrations  per  second. 
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There  is  thus  a  range  for  ordinary  voices  of  nearly  two 
octaves,  and  certain  rare  voices  may  have  a  range  of  three 
and  a  half  octaves.  A  basso  named  Gaspard  Forster  passed 
from  fa  _ ,  to  la, ;  the  younger  of  the  sisters  Sessi  had  a 
contralto  voice  from  do,  to  faj ;  the  voice  of  Catalani 
ranged  three  and  a  half  octaves ;  a  eunuch  singer,  Fari- 
nelli,  passed  from  la,  to  re; ;  Nilson,  in  II  Flauto  Magico, 
can  take  faj ;  and  Jlozart  states  that  he  heard  in  Parma 
in  1770  a  singer,  Lucrezia  Ajugari,  range  from  sol,  to  do,;, 
which  she  gave  purely,  whilst  she  could  execute  "trills  on 
rej.  The  latter  is  the  most  highly  pitched  voice  referred 
to  in  musical  literature,  an  octave  and  a  half  above  the 
highest  ordinary  soprano.  The  range  of  these  voices  is 
shown  in  dotted  lines  in  the  accompanying  diagram,  and 
the  number  of  vibrations  per  second  is  also  noted,  taking 
the  middle  C  of  the  piano  as  256  vibrations  per  second. 
It  will  be  observed  that  the  lowest  note  of  Gaspard  Forster's 
Toice  is  not  much  above  the  pitch  at  which  the  perception 
of  musical  tone  begins,  and  that  from  this  note  to  the 
upper  note  of  Lucrezia  Ajugari  there  is  a  range  of  nearly 
six  octaves,  whilst  the  extreme  range  of  ordinary  voices, 
from  the  lowest  bass  to  the  highest  soprano,  is  a  little  over 


tareo  octaves.  It  is  also  interesting  to  observe  in  connexion 
with  this  that  flm  range  of  the  Imninn  car  for  the  percep- 
tion of  niu.'iical  tone  is  from  do.,  to  do,o,  or  from  about 
32  to  33,76$  vibrations  per  second, — eleven  octaves. 

The  qvalili/  of  the  Irmian  voice  depends  on  tho  same 
laws  that  determine  the  quality,  clang-tint,  or  timbre  of 
the  tones  produced  by  any  musical  in.strunient.  Musical 
tones  are  formed  by  the  vibrations  of  tho  true  vocal  cords. 
These  tones  may  be  either  pure  or  mixed,  and  in  both 
cases  they  are  strengthened  by  tho  resonance  of  the  air  in 
the  air-passages  and  in  the  pharyngeal  and  oral  cavities. 
If  mixed — that  is,  if  the  tone  is  compounded  of  a  number 
of  partials — one  or  more  of  these  will  be  strengtliened  by 
the  cavities  above  the  cords  acting  as  a  resonator ;  and  so 
strongly  may  these  partials  be  thus  reinforced  that  the 
fundamental  one  may  be  obscured,  and  a  certain  quality 
or  timbre  will  be  communicated  to  tho  ear.  Further, 
Von  Ilelmholtz  has  shown  that  special  forms  of  tlio  oral 
cavity  reinforce  in  particular  certain  partials,  and  thus 
give  a  character  to  vowel  tones, — indeed  to  such  an  extent 
that  each  vowel  tone  may  bo  said  to  have  a  fixed  pitch. 
This  may  be  proved  by  putting  tho  mouth  in  a  certain 
form,  keeping  tho  lips  open,  and  bringing  various  tuning 
forks  sounding  feebly  in  front  of  tho  opening.  When  a 
fork  is  found  to  which  the  resonant  cavity  of  the  mouth 
corresponds,  then  the  tone  of  the  fork  is  intensified,  and 
by  thus  altering  the  form  and  capacity  of  the  oral  cavity 
its  pitch  in  various  conditions  may  be  determined.  Thus, 
according  to  Von  Helmholtz,  the  pitch  corresponding  to 
the  vowels  may  be  expressed  : — 
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Koenig  has  fixed  the  pitch  of  the  vowels  differently,  thus : — 
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Donders  has  given  a  third  result,  differing  from  each  of 
the  above;  and  there  is  little  doubt  that  much  will  depend 
on  the  quality  of  tono  peculiar  to  different  nationalities. 
By  means  of  Koenig's  manometric  flames  with  revolving 
mirror  the  varying  quality  of  tone  may  be  illustrated:  with 
a  pure  tone,  the  teeth  in  the  flame-picture  are  equal,  like 
the  serrations  of  a  saw,  whilst  usually  tho  tone  is  mixed 
with  partials,  which  show  themselves  by  tho  unequal  serra- 
tions. It  is  thus  certain  that  quality  of  voice  depends,  not 
merely  on  the  size,  degree  of  ela.sticity,  and  general  mobility 
of  the  vocal  cords,  but  also  on  the  form  of  the  resonating 
cavities  above,  and  there  can  be  no  doubt  that  very  slight 
differences  in  these  may  produce  striking  results. 

3.  Condition  of  the  Larynx  in  the  YaHous  Registers. — In 
singing,  one  can  readily  observe  that  tho  tone  may  appear 
to  come  chiefly  from  the  chest,  from  the  throat,  or  from  the 
head,  or  it  may  show  the  peculiar  quality  of  tone  termed 
falsetto.  Authorities  diflcr  much  in  the  nomenclature 
applied  to  these  varieties  of  the  voice.  Thus  the  old 
Italian  music  masters  spoke  of  the  voce  di  petto,  voce  di 
gola,  and  voco  di  testa.  Madam  Seller  describes  five 
conditions,  namely,  the  first  series  of  tones  of  the  chest 
register,  the  second  series  of  tones  of  the  chest  regi.ster,  the 
first  series  of  tones  of  the  falsetto  register,  the  second  series 
of  tones  of  the  falsetto  register,  and  the  head  register. 
French  writers  usually  refer  to  two  registers  only,  the 
chest  and  the  head ;  whilst  Behnke  gives  three  registers 
for  male  voices  (lower  thick,  upper  thick,  and  upper  thin), 
and  five  for  the  voices  of  women  and  children  (lower  thick, 
upper  thick,  lower  thin,  upper  thin,  aqd  small).'     These 

^  Sco  Voice,  Song,  and  Speech,  by  Lennox  Bro\vnoaud  Eniil  Behuke, 
1383,  p.  171. 
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aistmctions  are  of  more  importance  prrctiocUy  than  as 
impinng  any  marked  physiological  differences  ia  the 
mechanism  of  the  larj-nx  during  the  production  of  the 
tones  in  the  different  registers.  By  means  of  the  laryn- 
gosco|>e  it  i3  possible  to  s^e  the  condition  of  the  rima 
glottidis  and  the  cords  in  passing  through  all  the  range 
of  the  voice. 

In  1SG7  Bozzini  first  showed  that  it  was  pos^'sible  to  see  into  the 
I'lir'  f  th;  body  by  illumining  them  nith  a  mirror,  and 

in  .  ton  first  saw  the  glottis  in  this  way.     In  1S54  Garcia 

ii.  '3  own  larynx  and  that  of  other  singers,  and  three 

year 3  laur  Tiirck  and  especially  Czermak  perfected  the  construction 
of  the  hnng^icope.  In  1SS3  Lennox  Biownc  and  Emil  Bebukc 
obtained  photognphs  of  the  glottis  in  the  living  man.  The  laryn- 
goscope is  a  small  mirror,  about  the  diameter  of  a  shilling,  fixed 
to  the  end  of  a  long  handle  at  an  angle  of  125°  to  130°.  This 
mirror  ia  gently  pushed  towards  the  back  of  the  throat,  and  if 
suffii-ient  light  be  thrown  into  the  mouth  from  a  lamp,  and  if  the 
eye  of  the  obser^-cr  be  in  the  proper  position,  by  angling  the  small 
mirror  it  is  not  dif&cult  to  get  a  view  of  the  glottis.  Tlie  light 
from  the  lamp  is  reflected  by  the  mirror  down  on  'he  glottis,  from 
thk  it  is  reflected  hack  to  the  mirror,  and  then  by  the  mirror  it  is 
finally  reflected  to  the  eye  of  the  observer.  Usually  the  observer 
has  in  front  of  his  eye  a  mirror  by  which  a  powerl'ul  beam  of  light 
can  be  thrown  from  a  lamp  into  the  mouth  and  throat.  In  the 
centre  of  the  mirror  there  is  a  small  hole  through  which  cfie  eye  of 
the  oliserver  sees  the  image  in  the  small  mirror  at  the  back  of  the 
throat.  By  placing  a  second  plane  mirror  in  front  of  tlw  face,  an 
observer  can  easily  study  the  mechanism  of  his  own  larynx.' 

Suppose  the  picture  of  the  larynx  to  bo  examined  in 
the  small  mirror  at  the  back  of  the  throat,  an  image  will 
be  seen  as  in  fig.  4.  During  calm  breathing,  the  glottis 
is  lance-shaped,  between  the  yellowish  white  cords.  A 
deep  inspiration  causes  the  glottis  to  open  widely  and  in 
favourable  circumstances  one  may  look  into  the  trachea. 
^^'hen  a  sound  is  to  be  made,  the  vocal  cords  are  brought 
close  together,  either  along  their  whole  length,  as  in  fig.  7, 
or  onlv  along  the  ligamentous  -portion,  the  space  between 


Tig.  8. 

Fio.  7.— Arrangement  of  clotti*  previous  to  emUvion  of  ■  sound,    h,  rpigtottU  : 
\"  .ij  •  .ril  ;  T.  ftry'.  ti-'M  c.Artllagfi,     (From  3iltn<ll.) 
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false  coM  ;  r 
Fio.s.— Clnsurc     : 
coni  .  rt.  tnj- 
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tcnolJ  fold.    (t. 

the  arytenoids  being  still  open,  as  in  fig.  8.  Then  when 
the  sound  begins  the  glottis  opens  (fig.  4),  tho  form  of  the 
opening  influencing  tho  kind  of  voice,  whilst  tho  degree  of 
pension  of  the  cordt  will  dctcmiino  the  pitch. 

During  ittspiration  the  edges  of  tho  true  vocal  cords 
may  occasionally  bo  clo.io  together,  as  in  sobbing,  and  it 
ha.1  been  |>ointcd  out  by  various  observers  that  during 
in.ipiration  tho  false  cords  arc  easily  separated,  even  when 
they  touch,  and  during  cx|>iration,  owing  to  dilatation  of 
tho  ventricles,  they  come  togclbcr  and  may  readily  close. 
Thu%  from  the  piano  of  tho  cords,  tho  true  cords  arc  most 
cotily  cloHc'd  during  inspiration  and  tho  false  cordn  during 
cxpirntion.  Wyllio  clearly  showed  in  18C5  that  tho  fnlso 
vocal  cords  piny  tho  chief  part  in  closure  of  tbc  glottis 
iuri-'g  expiration  (f^ilin.  Mtd.  Jnur.,  1866).  Lauder 
Brunton  and  Cn.^h  have  confirmed  Wyllic's  rcstilt,',  and 
have  shown  further  that  tho  function  of  tho  falso  cords  is 
to  close  tbo  I'b.M',  nr.,\  thus  fix  tho  thorax  for  muscular 
effort;   and    '  a  many  facts  fmm   comparative 

'  •  oj»t  was  constructed 

tv  I  tna  MnOK  W.  B. 
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anatomy  in  favc-ur  of  this  view,  these  cords  being  strong!/ 
developed  in  those  animals  whose  habits  render  fixatior. 
serviceable,  whilst,  o«  the  other  hand,  they  are  absent  o: 
weakly  developed  in  animals  where  fixation  is  or  little  or 
no  service  {Jour.  Anat.  and  P/iysiot.,  voL  xvii.). 

During  the  production  of  the  chest  voice,  the  space 
between  the  arytenoid  cartilages  is  open,  and  between  the 
vocal  cords  there  is  an  ellipsoidal  opening  which  graduaiiy 
closes  as  the  pitch  of  the  sound  rises  (see  figs.  9,  10,  11). 


Fig.  10. 

Fia  9.— Chest  voice,  deep  tone.     6.  eve'ottia ;  or,  glottis ;  rs,  false  vocal 

con] ;  ri.  true  v<Kal  coixl;  rap,  aiy.ep.^lottiiieaa  fold;  ar,  Ar)'teaold  carti* 

lage$.    (From  Mandl.) 
Flo.  la— Chest  voice,  medium  tone,     ort,  ligamentous  portioft  of  glottis; 

orr,  portion  of  glottis  IxtnrecD  ai^-tecofda ;  remaining  description  as  in  fig. 

1.    (From  MandL) 

During  head  voice,  the  opening  between  the  arytenoids  is 
completely  closed ;  the  portion  between  the  vocal  cords  is 


Flo.  11.— CHiest  voice,  Mqh  tone ;  description  umc  as  U>t  h^i.  7  an^I  ft    (From 

Mandi.) 
Flo.  12.— Head  voice,  deep  tones.     /,  tongue;  e,  epiglottis;  jv,  pharyngo^pl. 


gtottldcan  folds ;  at,  ar}' -epiglottic  folds ;  rs,  false  ronls ;  ri,  tme  vocal  col 
o,  phar>'ng>>-WryngraI  gnxive  ;  ar,  arytenoid  cartilages  ;  e,  cuneiform  earu* 
lages ;  o,  glottis  ;  r,  intcr-arytenoid  folds.    (From  Maiidl.) 

open,  but  in  place  of  being  almost  a- narrow  straight  slit 
as  in  che^t  voice,  it  is  wide  open  so  as  to  allow  an  escape 
of  more  air  (see  fig.  12).  The  condition  of  tho  cords 
during  /nhrtto  is,  according  to  Miillcr,  one  in  which  tho 
cords  can  only  vibnto  at  their  margiijs,  and  especially  in 
tho  middle,  in  con;.cqucnco  of  the  false  cords  pressim; 
downwards  upon  them.  Ocrtel,  on  the  other  hand,  states 
that  in  falsetto  tho  cords  vibrate  throughout  their  length, 
"but  that  they  form  nodal  lines  parallel  to  the  free  borders 
of 'the  loops  or  bellies  of  vibration  "  (B(aunis).  »Probably 
in  these  circumstances  tho  membranes  become  much 
thinner.  Ocrtel  also  found  that  during  the  falsetto  voice 
the  epiglottis  became  creel,  thoftpices  of  tile  arytenoids  were 
directed  backward.'",  and  tho  wholo  laryiit  become  narrower 
but  longer  from  before  liackwards.  Behnko  says  that,  in 
tho  prfiduction  of  tho  "small  register,"  tho  mechanism 
"consi.<ts  in  tho  formation  of  an  oval  orifice  in  the  front 
part  of  the  glottis  which  contracts  tlio  moro  the  higher  tho 
voice  a-scends,  tho  voca.1  ligaments  K-in;:,  ii)  tho  hinder  port, 
pressed  together  so  tightly  that  ("carcely  any  trace  of  »  (lit 
remains"  (Lennox  Brown  and  Bchnkc,  o;>.  fit,).  Illing- 
worth  is  of  opinion  that  faWtto  (and  even  tho  ordinavy 
voire)  i«  produced  in  tho  "same  way  as  the  mouth  is  tlscd 
in  whiilling"  (.•CO  Edit).  Med.  Jour.,  I87C).  This  view 
may  bo  truo  to  some  extent  as  regards  falsetto,  but  it  wil! 
not  hold  good  for  tho  ordinary  voice. 

Tho  cricothyroiil  niusrlo.  is  supplied  by  tlio  supcrioi 
lar^-ngi-al  branch  of  the  pncUJnogaMric  nerve,  and  all  the 
other  muscles  by  the  iufurior  or  recurrent  Nryngool  branch 
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of  the  same  ncrvo.  Tho  superior  larjiigeni  ia  also  tho 
eenjory  nerve  of  lUo  larynx.  Stirling  has  found  gnnglionic 
c*ll»  in  llio  course  of  this  nerve.  Paraly-<is  of  tho  motor 
fibres  causes  ai^honia,  or  loss  of  voice.  If  ono  cord  ia 
paralysed  tho  voice  may  bo  lost  or  become  falsetto  in  tone. 
Sometimes  the  cords  may  move  in  brc.-ithing  or  during 
coughing,  but  be  motionless  during  an  attempt  at  tho  pro- 
duction of  voice.  Rarely,  incomplete  unilateral  paralysis 
of  tho  recurrent  nerve,  or  tho  existence  of  a  tumour  on 
each  cord,  thus  making  them  unei^ual  in  length,  may  cause 
a  double  tone,  or  diphl/iomjiit  (Tiirck).  Hoarseness  is 
caused  by  i-oug'Saess  or  swelling  of  tho  cords. 

On  th«  hbtorr  of  Ihc  iheorlM  of  toIco  production,  we  Longvl't  Tnjti  d* 
P:tfitA'«fiM,  1SC9.  ml.  11  p.  T33,  and  Uavanvt  s  PAonalton  ft  Audition,  1877, 
y,  m.  An  cxotllcal  tihjloc raplijr  U  Riven  In  Dcaunis's  PKytioicgt4  J/uwame, 
ISSt,  vol.  U.  p.  M<;  alio  In  Quain's  .ino/onif,  ISSJ,  vol  II.  p.  &3S.       (J.  G.  )t.) 

VOIRON,  a  manufacturing  town  of  France,  in  the  de- 
partment of  Iscre,  stands  on  the  banks  of  tho  Morge  (a 
tributary  of  the  Isire)  and  on  the  lojver  slopes  of  a  moun- 
tain nearly  2500  feet  high,  15  miles  north-north-west  of 
Grenoble  on  tho  Lyons  railway.  Some  30  or  35  factories, 
employing  from  4000  to  5000  persons,  are  engaged  in  tho 
production  ot  a  kind  of  cloth  that  takes  its  name  from  the 
town  (toiles  de  Voiron),  and  the  industry  is  carried  on  in 
the  neighbourhood  also,  every  inhabitant  having  his  loom. 
Table  linen,  silk  stuffs  (2000  looms),  and  liqueurs  are  also 
made,  and  there  are  paper-mills,  bleachworks,  foundries, 
edge-tool  factories,  and  building  sheds.  The  monks  of 
La  Grande  Chartreuse  have  stores  at  Voiron  in  connexion 
■with  tho  railway.  A  fine  modern  church  was  built  from 
1S64  to  1873  in  the  style  of  the  13th  century.  Tho  chief 
attraction  of  the  town  lies  in  the  fine  views  it  possesses 
of  the  mountains  of  Grenoble  and  the  valley  of  the  Is^re. 
The  population  in  1886  was  8575. 

VOrrURE,  VrxcEST  (1598-1G48),  tho  best  wTiter  of 
vfrs  de  tociiti  that  France  has  ybt  produced,  and  one  of 
the  most  influential  pteceptors  of  classical  Krench  prose, 
was  born  at  Amfens  in  1598.  His  father  was  a  well-to-do 
wine  merchant,  who  had  connexions  with  the  court,  and 
it  is  one  of  the  charges  brought  against  Voiture  that  he 
was  unnecessarily  ashamed  of  his  origin.  At  any  rate  he 
soon  obtained  a  position  in  society,  being  appointed  by 
Gaston  d'Orleans  to  various  offices  in  his  household. 
Voiture  had  been  well  educated,  and  had  profited  both  by 
his  education  and  by  the  school  friendships  which  it  enabled 
him  to  make.  He  was  early  introduced  to  the  Hotel  de 
Rambouillet,  and  travelled  in  the  suite  of  Monsieur,  or  on 
missions,  a  good  deal  both  in  and  out  of  France,  on  one 
occasion  extending  his  journeyings  as  far  as  Ceuta, 
whence  he  wrote  a  letter  of  elaborate  gallantry  to 
Mademoiselle  Paulet.  Although  a  follower  of  Gaston,  ho 
made  friends  with  Richelieu,  and  was  one  of  the  earliest 
Academicians.  He  also  received  appointments  and  pen- 
sions from  Louis  XIII.  and  Anne  of  Austria,  and  became 
altogether  a  very  prosperous  person.  During  his  lifetime 
ho,  like  most  of  the  literary  men  of  his  time  who  were  not 
cither  dramatists  or  serious  scholars,  published  nothing  in 
book  form,  but  his  verses  and  his  prose  letters  were  the 
delight  of  the  coteries,  and  were  copied,  handed  about,  and 
admired  more  perhaps  than  the  work  of  any  contemporary. 
This  coterie  success  has,  it  would  seem,  done  them  more 
harm  than  good  in  the  eyes  of  posterity.  When  the  long 
and  rather  wearisojne  history  of  the  quarrel  between  the 
Uranistes  and  the  Jobelins  (partisans  of  the  respective 
merits  of  a  sonnet  of  Voiture  addressed  to  a  certain  Uranie 
and  of  another  composed  by  his  younger  rival  Benserade 
on  the  subject  of  Job)  is  mentioned,  the  modern  reader  is 
opt  to  suppose  that  the  interest  of  the  affair  is  merely  one 
of  antiquarian  gossip.  Yet  it  is  difficult  to  think  of  any 
living  writer  who  could  surpass,  or  of  any  writer  living 
daring  the  last  tv/ o  ceuturies  who  could  have  surpassed,  the 


mixture  of  gallantry  and  sincerity  in  the  Uranio  eonuet. 
Another  famous  piece  of  his  of  t£o  same  kind,  "  La  I!ollo 
Matineusc,"  is  less  exquisite,  but  still  very  adiiiirable,  and, 
generally  speaking,  Voituro  deserves  tho  praiso  given  to 
him  at  tho  head  of  this  article.  His  prose  letters,  if  loss 
interesting  to  the  present  generation,  aro  full  of  lively  wit, 
and  are  histoi  ioally  even  moro  important.  Ho  ranks  with 
Jcao  de  I'.alzac  as  the  chief  director  of  the  reform  in 
French  prose  which  accompanied  that  of  ilalhorbo,  and 
preceded  that  of  Corneillc,  in  French  verso.  Nor  is  thoro 
any  ono  to  whom  moro  than  to  Voituro  (who  was  for  many 
yer.r3  almost  an  arbiter  deganliarum  in  literary  matters) 
the  escape  of  French  prose  from  tho  over-legislation  which 
had  such  injurious  effect  on  French  verse  can  be  ascribed. 
The  fault  of  the  century — a  tendency  to  elaborate  and 
"  metaphysical  "  turns  of  phrase — affected  him  to  a  certain 
extent,  but  in  a  mild  form  ;  and,  on  the  whole,  he  was  the 
Frenchman  of  letters  of  the  old  school  who  has  been  least 
favourably  treated  by  the'  resurrection'of  taste  for  that  old 
school  which  the  present  century  has  seen.'  It  may  seem 
absurd,  but  is  probably  just,  to  ascribe  this  absence  of 
enthusiasm  in  part  to  the  fact  that  the  most  unjust 
censures  of  the  extreme  classical  school  passed  harmless 
by  him.  Boileau  had  no  abuse  for  him,  and  the  ItJlh 
century  read  him  with  pleasure.  The  militant  spirit  of 
Romanticism  had  therefore  nothing  to  avenge.  Voituro 
lived  a  careless  and  Epicurean  life  for  just  fifty  years, 
and  died  at  the  outbreak  of  tho  Fronde,  which  killed  the 
society  to  which  he  was  accustomed,  on  the  26th  of  May 
1G48.  His  works  were  first  published  two  years  later,  and 
a  characteristic  and  rather  absurd  literary  quarrel,  which 
made  a  great  noise  at  the- time,  broke  out,  on  the  subject 
of  his  literary  merits,  between  his  friend  Costar  and  a 
certain  Sieur  de  Griac.  The  standard  modem  edition 
of  Voiture  is  that  of  Ubicini,  2  vols.,  Paris,  1855. 

VOLCANOES.     See  Geology,  vol.  x.  pp.  240-254. 

VOLE  (Germ.  WUhhiaus,  Fr.  Campagnd).  This  word, 
little  known  as  it  is  to  the  majority  of  EnglLsh  people,  is 
the  proper  name  for  a  genus  containing  three  of  the  com- 
monest of  our  English  mammals,  namely,  the  water,  bank, 
and  field  voles, — animals  generally  called  "  water-rat," 
"  red  field-mouse,"  and  '•  short-tailed  field-mouse  "  respect- 
ively. The  scientific  name  for  the  group  is  Arvicota,  a 
genus  which,  with  the  lemmings  and  two  or  three  other 
genera,  forms  the  subfamily  Arvicolinm  of  the  great  Rodent 
family  ituridx,  whose  proper  place  in  the  general  system 
is  shown  under  Ma.mmali.^  (vol.  xv.  p.  419). 

The  voles,  as  a  whole,  are  distinguished  by  their  squat 
and  heavy  shape,  their  slower  and  less  graceful  move- 
mcntL.,  very  small  ^^^  ^^^ 
eyes,  blunt  snout,  ^s^  ^Sr 
inconspicuous  ears, 
and  shortened  limbs 
and  tail,  in  all  of 
which  points  they 
are  markedly  con- 
trasted -with  the 
true  rats  and  mice 
of  the  genus  JI/m-«, 
the  only  animals 
with  which  they 
can  be  confounded.  Molars  of  Water- Vole  {Anicola  amiihibius); 
But     by    far     tho  top  view, 

most  important  characteristic  of  the  voles  lies  in  their 
molar  teeth,  which  have  been  said  to  form  "the  perfection 
of  Rodent  dentition  "  from  their  wonderful  specialization 
and  adaptation  to  the  purpose  of  grinding  vegetable 
substances.  These  teeth,  three  in  number  on  each  side 
of  each  jaw,  are  rootless,  that  is  to  say,  they  go  on  grow- 
ing during  the  whole  life  of  the  animal  at  the  same  rat» 


278 


V  O  L  — Y  0  L 


iliat  they  are  worn  rto^n  by  nse,  just  as  is  the  case  with 
the  incisors,  whose  rootless  condition  is  a  characteristic 
of  the  whole  Rodent  order.  Each  tooth  consists  of  a 
variable  number  of  prismatic  pillars  formed  externally  of 
enamel  and  internally  of  the  softer  dentine,  their  section, 
as  produced  naturally  by  wear,  being  as  is  shown  in  the 
woodcut,  a  figure  which  may  be  compared  with  that  given 
of  the  true  murine  dentition  under  JfocsK  (vol.  xyii. 
p.  5).  The  general  prismatic  appearance  of  the  teeth,  how- 
ever, is  only  due  to  the  bending  in  at  regular  distances  of 
the  external  enamel  walls  of  the  tooth,  to  such  an  extent 
that  the  enamel  touches  that  at  the  opposite  side  of  the 
tooth  and  thus  shuts  off  a  greater  or  less  number  of  dentinal 
spaces,  triangular  in  section.  Owing  to  the  manner  of 
growtli  of  the  teeth  their  general  pattern  of  spaces  and 
angles  is  but  little  affected  by  age  and  wear,  remaining 
practically  the  same  throughout  the  life  of  the  animal  On 
this  account  the  variations  in  the  pattern  have  been  very 
generally  used  as  a  means  of  characterizing  the  different 
genera,  subgenera,  and  species  of_  the  group,  although  their 
value  for  this  purpose  has  of  late  been  questioned,  and  a 
new  classification  proposed,  entirely  ignoring  the  tooth- 
characters,  and  based  more  upon  external  peculiarities. 

Without  entering  into  the  characters  of  the  different 
sub-groups  of  the  voles,  it  may  suffice  to  say  that  each  of 
the  three  species  found  in  Great  Britain  belongs  to  a  dis- 
tinct subgenus  of  Anncola,  and  therefore  the  three  together 
give  a  fair  idea  of  the  extent  to  which  the  subgenera  differ 
from  one  another.    These  three  sjiecies  are  the  following : — 

1.  Tho  common  Wnttr-Vole  (Arricda  nmphiHus)  is  as  largo  as 
the  house-ral,  with  which  it  is  so  often  confused,  but  possesses 
of  course  the  blulT-headed  appearance  and  short  tail  characteristic 
oftlie  voles.  Its  fur  is  lon^,  soft,  and  thick,  of  a  uniform  grizzled 
brown  all  over,  except  when,  as  is  not  uncommon,  it  is  wholly 
Mack.  lis  tail  is  about  half  the  length  of  it3  head  and  body,  and 
its  hind  feet  aro  unusually  long  and  powerful,  althongh  not 
webbed,  and  have  five  rounded  pads  on  tneir  lower  surfaces.  Ita 
molar  teeth  (see  woodcut]  present  the  following  number  of  prismatic 
spaces: — in  .the  upper  jaw  tho  first/ or  anterior,  has  5,  the  second 
4,  .and  the  third  4,  of  which  the  last  is  very  irregular  in  shape,  and 
is  sonu-time&  itself  divided  into  two,  making  5  in  all ;  in  the 
lower  jaw  the  first  has  7  spaces,  of  which  tho  3  anterior  are 
generally  not  fully  separated  from  one  another,  the  second  has  5, 
and  the  third  3.  These  numbers  for  the  dilTcrent  teeth  are  taken 
OS  tho  characters  of  tho  sul'^eniis  PaUidicola  of  Dr  Blasius,  by 
whom  this  method  of  subdividiug  the  group  was  fir^t  introduced. 
The  water-vole  is  one  of  the  commonest  English  mammals,  and  is 
icrhaps  the  most  often  actually  seen  of  all,  owing  to  its  diurnal 
inst'  '  '  -  •irnal  hiibits.  It  frequents  rivers  and  streams, 
bnrr  into  their  banks,  and  in  this  way  often  causing 

conv;  lage.     Its  food  consists  almost  wholly  of  water- 

wce«la,  ruiJic^,  mid  other  vegi-tahlo  substances,  but,  like  so  many 
other  rodents,  it  vn\\  also  cat  animal  food  on  occasion,  in  the  shajH! 
of  insects,  mice,  or  voung  bird^.  Tile  female  has  during  tho  warm 
season  of  tho  year  three  or  four  litters,  each  of  from  two  to  seven 
vonng.  The  range  of  tho  water-rat  extends  over  the  whole  of 
lEuiT<i'e  and  North  Asia,  from  England  to  China,  but  is  not  found 
in  Irel;iii'l,  wliere,  curiously,  no  sjieries  of  ATv\roln  is  indigenous. 
^  2.  '!  '  *'  I'ritish  species,  representing  tho  subgenus  v(<;Wcofa 
of  |i  the  common  KielJVole,  or  sl'.ort-tailcd  field-mouse 

' .ir  •\  nVoiit  the  Mia  of  a  house-mouse,   but  with  a 

'  •  'il  only  about  one-third  tho  length  of 
'.      It«  hind  fe'-t  have  six  pads  on  their 

1:.  if   is  dull  grizzled  brown   alxive,   antl 

'.'•v.     It*  molar  teeth  have  respectively  6,  6,  and 
•  aUvr,  nnd  (',  .''•,  and  3  V-I"W.     Th«  field-vnlo  is 
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Their  chief  distinction  lies  in  tho  fact  that,  unlike  those  of  all 
other  voles,  their  pulp-cavities  closo  up  in  aiiult  life,  and 
tiiey  form  distinct  roots,  more  resembling  those  of  t!ie  ordinary 
rats  and  mice.  The  enamel  spaces  of  tliew)  tcctl»  number  respec- 
tively 5,  4,  and  5  above,  and  7,  3,  and  3  lielow.  The  halite  of 
this  species  are  in  cvciy  way  similar  to  those  of  the  field-vole 
Its  range  in  Great  Britain  extends  northwards  to  Alottiyshirt- 
lieyond  which  it  has  not  yet  been  observed.  .Abroad  it  is  found 
all  along  tho  north  temperate  zone  from  France  to  China,  and 
is  replaced  in  North  America  by  a  closely  allied  animal  known  as 
Arvicota  /jappcri.  It  is  probable,  however,  that  both  these  forms, 
A,  gappcri  and  A.  ghxrcolus,  are  only  southern  climatic  olfshoots 
of  a  still  more  northern  species,  the  Arviala  ruliltu  of  northern 
Europe,  Siberia,  and  Arctic  America. 

The  foreign  species  of  vole  number  about  40,  of  which 
about  10  are  European,  20  Asiatic,  and  10  North  American, 
none  being  found  either  in  Africa,  India  (except  in  the 
extreme  north),  Australia,  or  South  America.  The  group 
is  therefore  one  peculiarly  characteristic  of  the  temperate 
parts  of  the  northern  hemisphere.  (o.  T.) 

VOLG.\,  Toe,  the  chief  river  of  European  Russia,  rises  See  vol. 
in  the  Valdai  plateau  of  Tver  in  north-western  Rtis&ir.,  -"xi. 
and  after  a  winding  course  of  2325  miles  (1040  in  a  '''*''  "• 
straight  line)  falls  into  the  Caspian  at  Astrakhan.  It  is 
by  far  the  largest  river  of  Europe,  those  next  in  length, 
the  Danube  and  the  Ural,  being  only  1735  and  1478 
miles  respectively,  while  the  Rhine  (825  miles)  is  shorter 
even  than  two  of  tho  chief  tributaries  of  the  Volga, — the 
Oka  and  the  Kama.  Its  drainage  area,  which  includes 
the  whole  of  middle  and  eastern  as  well  as  part  of  south- 
eastern Russia,  amounts  to  563,300  square  miles,  thus 
exceeding  the  aggregate  superficies  of  Germany,  France, 
and  the  United  Kingdom.  A  hundred  tributaries  of  the 
Volga  are  navigable  for  an  aggregate  length  of  14,6.00 
miles,  a  distance  greater  than  the  aggregate  length  of  all 
the  railways  of  England  and  Wales.  "Tho  drainage  area 
embraces  twenty-one  provinces  of  tho  Russian  empire,  or, 
in  other  words,  nearly  the  whole  of  Great  Russia  proper, 
and  has  a  population  of  nearly  40,000,000.  Tho  most 
populous  regions  of  Great  Russia  are  situated  within  tho 
Volga  basin,  and  cities  like  Moscow,  Nijni-Novgorod, 
Saratoff,  Simbirsk,  and  Kazan,  as  well  as  many  other-s  are 
indebted  for  their  growth  and  present  importance  to  their 
situation  on  the  Volga  or  its  tributaries.  But  tho  real 
"  basin"  of  tho  Volga  is  not  limited  to  its  drainage  area. 
By  a  system  of  canals  which  connects  the  upi^r  Volga 
with  tho  Neva,  tho  commercial  mouth  of  the  Volga  has 
been  transferred,  so  to  speak,  from  the  Caspian  to  tho 
Baltic,  thus  making  St  Petersburg,  tho  capital  and  cliief 
seaport  of  Russia,  the  chief  port  of  the  Volga  basin  as  well 
Other  less  important  canals  connect  it  with  the  Diina  and 
tho  White  Sea  (Riga  and  Archangel) ;  while  a  railway  only 
40  miles  in  length  joins  the  Volga  with  tho  Don  and  the 
Sea  of  Azofl,  ond  three  grojt  trunk  lines  bring  it.t  lower 
parts  into  connexion  with  tho  Baltic  and  western  Eurojic 
Traffic  on  tho  river  and  its  tributaries  is  carried  on  by 
more  than  760  steamers,  20,000  barges  and  boats,  and 
50,000  rafts;  upwards  of  4,000,000  tons  of  various  goods, 
valued  at  500,000,000  roubles  (in  weight  one  half  and  ii> 
value  thrce-fourthii  of  tho  total  merchandise  on  Russian 
rivcr-s)  are  carried.  If  in  addition  some  50,000  rafts  of 
timber  not,  included  in  tho  preceding  statistics  aro  reck-j 
oncd,  tho  timber  floated  in  tho  ba.sin  of  the  Volga  cxcwmI* 
by  nearly  a  million  tons  tho  total  weight  of  nierchandt.so 
carried  on  tho  13,000  miles  of  Russian  railwayn.' 

Til"  VI  -1  tii^  .  in  tVi.i  .  vf'r.Mv.T  tiiamhea  covering  th'  we.teni 
p.T:  •  Uiina  alto  :  :t. 
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It  U  T^rr  rfifflr«!t  t**  mt  which  of-  th«»  ontjht  to  I*  regarded  aa 
l(rt  [  •    •      c  .  •  usiilervxi ;  hut  lit 

pn^-  '  trickling  into  a 

woodv:  *  tlio  luiilrt  of  nil 

.\r-nj:vc  uuush  to  tho  »omU  ol  ^viigvi  {J'i '  10'  N.  Int,).  Tho 
h  '-•lur  hu  al»o  bern  clnimcU  gf  latv,  not  without  plaiiMbility, 
'■  :;\  rivulet.*  Kcocut  exact  surveys  have  sliown  Ihoso 
!-e  no  moro  than  6CS  fe«t  abovo  soa-lovel.  Th"  stream 
■»  soToral  small  lakes,  all  hving  tho  Ramo  level,  ?nd, 
::iCtioa  •ilh  tho  Kuuo,  ciitLn*  Lake  Volgo.  A  dam 
•ed  a  few  miUs  below  that  hke,  with  a  storage  of  350 
uiu.ii-u  vu.  ic  yards  of  wat«r,  makes  it  po^iblo  to  raise  tho  level  of 
the  Volga  as  far  as  tho  Sheksna,  thus  ri-udfring  it  navig:»blc,  evt-n 
at  low  water,  from  its  65lh  mile  onwards.  UnliKo  roost  other  great 
rirers,  tho  Volga  has  thus  uo  "up|v3r  course"  among  the  mounUiins. 
From  tha  Valdai  nUteau,  however,  its  descent  Is  rapiil,  uutil  at 
Tver  ita  level  is  only  420  foet.  Before  reaching  this  point  it  hns 
rwxived  numerous  small  tributaries,  so  as  to  be  already  300  yards 
in  breadth,  with  a  volume  of  more  than  4000  cubic  feet  per  second, 
and  a  minimum  depth  at  low  water  of  19  inches.  Tho  T\"ertsa  is 
connected  bv  the  Vyshniy-Vototchok  Cmal  with  thoTsna,  a  tribu- 
tary to  tho  Msla  and  VolkholT,  which  Hows  to  Lake  Ladoga, — tho 
fir^  of  tho  three  systems  of  canals  which,  as  already  rcmarketl, 
have  removed  tho  commercial  mouth  of  the  Volga  to  tho  Baltic. 
From  Tver  the  Volga  is  regularly  navigated,  although  not  without 
some  difficulties  on  account  of  tho  shallows  and  sandbanks.  It 
flows  north-e.\st  along  a  broad  valley  to  join  the  Motora  and  the 
ShcksDa,  two  important  tributaries  connected  by  the  Tikhvinsk 
and  Mariinsk  Canals  with  the  tributaries  of  Lake  Ladoga.  Of  these 
two  systems  the  lattvr  is  much  tho  more  important,  and  the  towu 
of  Rybinsk,  at  the  mouth  of  the  Sheksna,  has  therefore  become  tho 
chief  port  of  tho  upper  Volga. 

From  ita  junction  with  iTie  Sheksna  tho  Volga  flows  with  a  verj' 
gvntle  descent  towards  the  south-east,  past  Yarostavl  and  Kostroma, 
along  a  broad  valley  hollowed  to  a  depth  of  some  150  aud  200  feet 
in  the  Permian  and  Jurassic  deposits.  !n  fact,  its  course  is  through 
a  saccession  of  depressions  formerly  filled  with  wide  lakes,  and 
connected  by  links.  When  tho  Volga  assumes  a  due  south-east 
dirccdoD  it  is  already  a  large  river  (8250  cubic  feet  per  second, 
riaing  occasionally  in  higl.  fiood  to  as  much  as  178,360  cubic  feet) ; 
of  its  numerous  tributaries,  tho  Unzha  (365  miles,  330  navigable], 
from  the  north,  is  the  most  important. 

The  Dcxt  great  tributary  is  the  Oka,  which  comes  from  the  south- 
west iiftcr  having  traverseJ,  oa  its  course  of  920  miles,  all  tho 
Great  Ku^t^ian  provinces  of  central  Russia.  It  rises  in  Orel  among 
hills  which  also  send  tributaries  to  the  Dnieper  and  the  Don,  and 
receives  oa  tho  left  the  Upa,  tho  Jizdra,  the  Ugra  (300  miles), 
Dangable  up  to  Kozelsk,  the  Moskva,  on  which  steamers  ply  up  to 
Moscow,  tho  Klyazma  (395  miles),  on  whose  banks  arose  the  Miudle 
Russian  principality  of  Suzdal,  and  on  the  right  tho  navigable 
Tana  (255  miles)  and  Moksha.  Every  one  of  these  tributaries  is 
connected  with  somo  important  event  in  the  history  of  Great 
Russia,  and  the  drainage  area  of  the  Oka  is  a  territory  of  97,800 
anuare  miles.  It  has  been  maintained  of  late  that,  of  the  two  rivers 
which  unite  at  Xijni-Novgorod,  the  Oka,  not  the  Volga,  is  the  chief; 
and  the  fact  is  thart  both  id  length  (818  miles)  and  iu  drainage  area 
■bovo  the  junction  (89,500  square  miles),  as  well  as  in  the  aggregate 
length  of  its  tributaries,  the  Volga  is  the  inferior.  But,  on  the 
other  hand,  the  Volga  contributes  on  the  whole  the  largest  volume 
of  water,  although  in  flood  the  Oka  hero  also  has  the  advantage. 

At  its  juuction  with  the  Oka  the  Volga  enters  the  broad  lacus- 
trine depression  {see  Russia)  which  must  have  communicated  with 
the  C.-vspian  during  the  Post-Plioccno  i)eiiod  by  means  of  at  least 
a  broad  strait.  Its  level  at  low  water  is  only  190  feet  above  that 
of  the  ocean.  Immediately  below  the  junction  its  breadth  ranges 
from  350  to  1750  yards,  and  even  at  the  lowest  water  (in  1873)  it 
had  a  minimum  depth  of  5J  feet.  Tho  valley,  which  is  nearly 
7  miles  wide,  but  at  several  places  is  narrowed  to  less  than  2  miles, 
ahovs  cvitlcnt  traces  of  having  originated  from  a  succession  of 
elongated  Ukea,  the  alio.^ts  of  which  bear  numerous  traces  of  the 
dwellings  of  prehistoric  man  from  the  Stone  Age.  There  are  many 
ialantls  wkicn  change  their  appearance  and  position  after  each 
inundation.  On  the  right  it  is  joined  by  the  Sura,  which  drains 
a  large  area  and  brings  a  volume  of  from  2700  to  22,000  cubic 
feet  of  water  per  second,  the  Vetluga  (465  miles  long,  of  which 
365  are  navigable),  from  the  forest-tracts  of  Yarostavl,  and  many 
amaller  tributaries;  then  it  turns  south-east  and  deivccnds  to 
another  lacustrine  depression,  where  it  receives  tho  Kama  below 
Kazan.  300  miles  below  its  junction  with  the  Oka,  and  only  110 
feet  above  the  sea.  Remains  of  molluscs  still  extant  in  the  Caspian 
occur  extensively  throughout  this  depression  and  up  tho  lower 
Kama. 

The  Kama,  which  brings  to  the  Volga  a  contribution  ranging 
from  52,500  to  144,400  cubic  feet  and  occasionally  reaching  even 
515, OCO  cubic  feet  [>er  second,  might  again  be  considered  as  the 
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more  Important  of  tho  two  rivets  It  rises  in  Vyatka,  takes  a  wid  i 
sweep  towards  tho  north  nnd  east,  ond  then  llowa  soutli  and  south- 
west to  join  tho  Volga  ofter  a  course  of  no  loi-s  than  1120  milet-. 
A  great  number  of  important  rivers  join  it:— the  Wishera,  coming 
from  tlie  donth  of  ihi  forest  region;  the  Kosva,  so  imnortont  for 
the  export  ol  motallic  wore^  from  Iho  Ural  woika;  tho  Tchusovayu 
(430  miles),  which  receives  tho  Sylva  and  coiiueeta  tho  Ekaterinburg 
mining  district  with  ceutrul  Russia;  and  finally  the  Byctaya  (800 
miles),  which,  together  with  tho  Ufa,  its  tributary,  waters  the  fertile 
lands  of  tho  Bashkirs,  rapidly  being  settled  now  by  tho  Russians. 
A  territory  larger  than  Franco  is  thus  brought  into  connexion  with 
tho  great  artery  of  Russian  industrial  life. 

Along  tho  next  738  miles  of  its  course  tho  Vol^a — now  from  580 
to  2600  yards  wide — flows  south-south-west,  with  but  one  great; 
bend  at  Samara.  At  this  |>oinr,  where  it  pierces  a  range  of  limestono 
hills,  tho  course  of  the  river  is  very  picturesque,  fringed  as  it  iu  by 
high  clilVs  which  rise  about  1000  teot  abovo  tlie  level  of  tho  water 
(^s'hich  is  only  54  feet  above  the  sea  at  Samara).  Along  tho  whole 
of  tho  Samara  bond  tho  Volga  is  accompanied  on  its  right  bank  by 
high  clilfs,  which  it  is  constantly  undermining,  while  wide  lowland 
areas  cxteud  on  tho  loft  or  eastern  bank,  and  are  intersected  by 
several  old  beds  of  tho  Volga.  At  S.vratoff  {q.v.)  thti  clifl's  oro 
being  undermined  so  rapidly  that  a  broad  beach  now  separates  the 
chicfchanncl  of  the  river  from  tho  city.  Very  few  streams  of  any 
iraportaiico  join  tlio  Volga  in  this  part  of  its  course.  Still,  at 
Ekaterinenstadt,  a  few  miles  abovo  Saratoff,  the  volume  jier  second 
for  the  two  years  1884  and  1885  appears  to  liave  been  as  much 
as  384,000  cubic  feet.  Iu  flood  1,427,000  cubic  feet  per  Becond 
has  been  recorded  (Boguslavskiy).  In  tho  lower  portion  of  this 
secrioa  the  Volga  has  already  passed  below  scadevcl  (53  feet  below 
at  Tsaritsyn). 

At  Tsaritsyn  the  Volga  reaches  its  extreme  south-westim  limit, 
where  it  is  separated  from  tho  Don  by  an  isthmus  of  only  40  milps 
in  width.  The  isthmus  is  too  high  to  bo  crossed  by  m-^ans  of  a 
canal,  but  a  railway  at  DuboITka  brings  tho  Volga  into  some  sort 
of  connexion  with  the  Don  aud  the  Sea  of  Azolf.  At  Tsaritsyn 
tho  river  takes  a  sharp  turn  in  a  south-easterly  direction  towards 
the  Caspian ;  it  enters  the  Caspian  steppes,  and  some  50  miles 
below  Tsaritsyn  sends  off  a  branch — the  Akhtuba — which  accom- 
panies it  for  330  miles  before  falling  into  the  Caspian.  Here  the 
Volga  receives  no  tributaries;  its  right  bank  is  skirted  by  low  hills, 
but  on  the  left  it  spreads  freely,  joining  the  Akhtuba  by  many 
branches  when  its  waters  are  high,  and  flooding  the  country  for 
from  15  to  35  miles.  The  width  of  the  main  branch  ranges  from 
520  to  3500  yards,  and  the  depth  exceeds  80  feet.  Tho  delta  proper 
begins  40  miles  above  Astrakhan,  and  tho  branches  subdivide  so 
OS  to  reach  the  sea  by  as  many  as  200  separate  mouths.  Below 
Astrakhan  navigation  is  difficult,  and  on  the  sand-bars  at  the 
mouth  the  maximum  depth  is  only  12  feet  in  calm  weather, — a 
depth  increased  or  diminished  by  a  few  feet  according  to  the  forco 
and  direction  of  tho  ^\'iud. 

The  figures  given  above,  showing  as  they  do  how  immensely 
difl"erent  iu  volume  is  the  rivcrat  ditterent  periods,  help  to  indicate 
tlie  greatness  of  the  changes  which  are  constantly  going  on  in  tho 
channel  and  on  its  banks.  Not  only  does  its  level  occasionally 
rise  in  flood  as  much  as  50  feet  aud  cover  its  low-lying  banks  for  a 
distance  ranging  from  5  to  15  miles;  even  the  level  of  the  Caspian 
is  considerably  affected  by  the  sudden  influx  of  water  brought  by 
the  Volga.  The  amount  of  suspended  matter  brought  down  is  of 
course  correspondingly  great;  and,  were  it  not  for  the  action  of  the 
wiud  in  driving  back  masses  of  water  at  tho  mouth  of  tlie  Volga 
and  thus  filling  up  lakes  where  tho  mud  is  deposited,  the  bar  at 
Astrakhan  would  soon  become  so  silted  up  as  coniplet-dy  to  pre- 
vent navigation.  All  along  its  course  tho  Volga  waste*  its  banks 
with  great  rapidity;  towns  and  loading  pRrts  have  constantly  to 
be  slutted  farther  back.  The  shoals  and  shallows  are  continually 
changing,  and  maps  of  the  river  made  for  a  series  of  consecutivo 
years  arc  of  the  greatest  interest  to  the  physical  geogra]iher. 

The  question  as  to  the  gradual  desiccation  of  the  Volga,  and  its 
causes,  nas  often  been  discussed,  and  in  1838  a  comriittee  which 
included  Karl  Baer  among  its  members  was  appoi  ited  by  the 
academy  of  sciences  to  investigate  the  subject ;  no  positive  result 
has,  however,  been  arrived  at,  principally  on  account  of  the  wanj;  of 
regular  measurements  of  the  volume  of  the  Volga  and  its  tributai^es, 
— measurements  which  began  to  be  made  on  scientific  principles 
only  in  1880.  Still,  it  may  be  regarded  as  established  that  during 
tho  last  thirty  years  new  shallows  have  appeared  in  the  upper 
Volga,  and  the  old  ones  have  increased  in  size  ;  whihi  if  we  go  back 
two  or  three  centuries  it  is  indisputable  that  rivers  of  tho  Volga 
basin  which  were  easily  navigable  then  arc  now  hordly  accessible 
to  the  smallest  craft.  The  desicciition  of  tho  rivers  of  Russia  has 
been  often  attributed  to  the  steady  destruction  of  ita  forests.  But 
it  is  obvious  that  there  are  other  general  causes  at  «ork  much  more 
important, — causes  to  which  the  larger  phenomena  of  the  general 
desiccation  of  nil  rivers  of  the  northern  hcmispher-;  in  tho  deserts 
of  Siberia  and  Turkestan,  as  well  as  in  Russia,  muist  bo  attributed. 
Tho  gradual  elevatiou  of  the  whole  of  northern  Ri.ssia  aud  Siberifi, 
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and  the  co»sequent  draiDine  of  tht  marshes  (sec  Novgorod),  is  one 
of  them ;  the  drying-up  of  lakes  all  over  the  northern  hemisphere, 
a  process  which  is  going  on  so  npiJly  (s'.-o  Tomsk),  in  consequence 
of  the  deepening  of  the  outflows  of  lak(M>  and  the  ces.^tion  of  surply 
to  the  lakes  which  remained  after  the  glaciation  of  the  northern 
hemisphere,  is  another  ;  and  both  causes  are  amply  sufficient  to 
explain  tlie  known  phenomena  throu^'hout  the  historical  period. 
The  desiccation  of  the  Kussuu  rivers  b  only  one  instance  of  tho 
general  desiccation  of  the  northern  parts  of  the  Old  World,  of  whi:h 
so  many  instances  have  been  jjiven  under  RcssiA,  TrKKE^T^y, 
Tp_vx5^aspiax  Reciox,  and  Sibekia. 

Fisheries. — The  network  of  shallow  and  still  limans  or  "cut- 
offs" in  the  delta  of  the  Vol;;a  and  the  shallow  waters  of  tho 
northern  Caspian,  sweetened  as  these  are  by  tho  water  of  tlie  Volga, 
the  Ural,  the  Kura,  and  the  Terek,  is  exceedingly  favourable  to 
tho  breeding  of  fish,  and  as  a  whole  constitutes  one  of  the  richest 
fishing  grounds  of  the  world.  As  soon  as  the  ice  breaks  up  in  the 
delta  innumerable  shoals  of  roach  {LciicUcus  rxttilus)  and  trout 
{LueiotruUa  Uucichlhijs)  rash  up  the  river.  They  are  followed  by 
the  great  sturgeon  (Acipenser  huso),  the  pike,  the  bream,  and  the 
pike  perch  {Lcucioperca  sandra).  Later  on  appears  the  Caspian 
nerring  {Clupca  caspia),  which  formerly  was  neglected,  but  has  now 
become  more  important  than  the  various  species  pf  sturgeon ;  tlie 
sturgeon  {A.  sUUalus)  and  "wels"  {Silunu  glanis,  see  vol.  ixii. 
p.  67)  follow,  and  finally  the  sturgeon  Acipcnscr  ffUldaistadtii,  so 
much  valued  for  its  caviare.  In  search  of  a  gravelly  spawning- 
ground  the  sturgeons  go  up  the  river  as  far  as  Sarepta  (250  miles). 
The  lamprey,  now  extensively  pickled,  the  sterlet  {A,  nUfunus), 
the  tench,  the  gudgeon,  and  other  river  species  also  appear  in 
immense  numbers.  Ko  less  than  15,000  men,  partly  from  central 
Russia,  are  engaged  in  the  fisheries  of  the  lower  Volga  and  its  delta, 
while  on  tho  waters  of  the  northern  Caspian  there  are  as  many 
as  3000  fishing-boats,  giving  employment  to  something  like  50,000 
persons.  From  the  end  of  June  onwards  immense  tram-nets,  some- 
times a  niilo  ill  length,  and  occasionally  taking  at  one  haul  as 
many  as  40,000  bream,  150,000  roach,  and  200,000  herrings,  are 
continually  at  work,  and  it  is  estimated  that  3,600,000  cwts.  of 
various  fish,  of  the  value  of  15,000,000  roubles,  are  taken  annually 
in  the  four  fishing  districts  of  the  Volga,  Ural,  Terek,  and  Kura. 
Seal-hunting  is  also  carried  on  off  the  \'olga,  and  every  year  about 
iO,(Py)  of  the  PImco  vUulina  are  killed  to  the  noith  of  the  Man- 
gliishlak  peninsula.  Fishing  is  extensively  cirried  on  alou^  the 
entire  course  of  the  Volga  and  its  tributaries,  as  also  in  the  lakes 
of  its  upper  basin.  , 

Tee-Covering. — In  winter  tho  numberless  tributaries  and  sub- 
tributaries  of  the  Volga  become  so  many  highways  for  sledges. 
The  \(±  lasts  from  W  to  ICO  hays  according  to  the  climatic  condi- 
tions, and  bi-caks  up  earlier  in  its  up[>er  course  than  in  some  ]^rt3 
lower  down.  The  average  date  of  tho  break-up  is  April  lltli 
at  Tver,  and  14  days  later  about  Kostroma,  from  which  point  a 
regular  acceleration  is  observed  (April  llith  at  KazaA,  April  "th  at 
Tsaritsyn.  and  ilarch  17th  at  Astrakhan),  Similarly,  the  average 
dates  of  freezing  arc  Novcmljcr  23d  al  Tver,  November  20tli  about 
Kostroma,  December  Tth  at  KazaA,  20th  at  Tsaritsyn,  and  17lh  at 
Astrakhan.  Thus  the  river  is  open  for  an  average  of  226  days  at 
0«tashkofT  and  Tver,  215  days  at  Kostroma,  and  209  at  Kineshma; 
from  Nijni-Novgorwl,  where  the  average  is  224  days,  there  is  a 
regular  increav;  (235  days  at  Kazan,  241  at  Samara,  257  at  Tsaritsyn, 
and  275  at  Astrakhan).  There  arc,  however,  great  fluctuations, 
the  navigation  in  some  years  having  lasted  only  182  days  in  the 
nppcr  rounu>,  16u  at  Kostroma,  aiul  243  at  Tsaritsyn  ;  while  within 
til     '  ^  maxima  of  260  days  in  the  upper  course  and 

2-  -.e  have)  been  obscn'ed.     The  ttibutnr.cs  are 

na  ranging  from  180  to  216  days. 

I'rtijfu.' — I'ho  tliief  Volga  ttaflic  is  up  river,  )lio  amount  of 
mer:handiiii  which  reaches  .\9trakhan  being  ne:trly  fiftoci  times 
lr«    ■'       •'    ■         '  ■    "•-''-•      Volga  canah.     Tho 
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are  addcl  to  this  t'ltal  on  ita  way  towards  the  norlh-wiat ;  and, 
whiU  salt,  fi^h,  and  naphtha  are  discharged  for  iiv:  at  various 
pointa  in  middlo  Uii^nia,  the  flow  of  com  continues  to  surll ; 
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dise  divides  n^-.'a;  3  million  cwts.  of  com,  fish,  i-.,  Invj  the 
Volga  to  be  carried  nortli-westwarJs  towards  TambotT,  while  the 
remainder  is  carried  oa  farther  north,  up  tho  Volga,  receiving  on 
the  way  considerable  additions  of  com  from  the  fertile  tracts  of 
Samara  and  the  steppes  of  Orenburg,  which  are  connected  with 
Samara  by  rail.  At  Samara  tho  fiow  again  divides,  and  part  of  it 
is  sent  agnin  north-west,  via  Peaia,  to  Ryazhsk;  there  the  three 
north-western  currents  which  leave  tho  Volga  respectively  at 
Tsaritsyn,  Saratoff,  and  Samara  reunite  after  having  taken  in  com 
from  the  fertile  regions  of  Tamboff  and  Ryazafl,  so  that  nearly  20 
million  cwts.  of  corn  and  other  produce  leave  Kyazhsk  to  bo  carried 
on  to  Moscow.  But  the  flow  of  com  ascending  the  Volga  does  not 
diminish,  and  S.imara  sends  farther  north  no  less  than  14  milliou 
cwis.,  chiefly  corn.  At  Kaiaa  the  volume  of  tralhc  is  16,200,000 
cwts.  (13  million  cwts.  of  corn).  Here  a  new  mass,  consisting  of 
11  million  cwts.  of  com,  3J  of  various  metab,  4  of  salt,  and  6J  of 
miscellaneous  merchandise,  all  shipped  do»-n  the  Kama,  joins  the 
former,  so  that  the  total  amount  of  merchandise  lorwaided  from 
Kazafi  up  the  Volga  reaches  35  million  cwts.  The  Sura,  the  Oka, 
and  the  Vetluga  add  their  com,  timber,  and  manufactured  goods, 
and  the  volume  reaching  Kijni-Kovgorod  amounts  to  3S  million 
cwts.  Here  the  stream  divides  once  more ;  while  manufactured 
goods  brought  in  to  the  Nijni-Xovgorod  fair  are  dispersed  from  it 
all  over  Russia,  nearly  10  million  cwts.  of  various  roercliandisc 
(4  million  of  com)  are  sent  by  rail  to  Moscow,  but  the  great  bulk 
(23  million  cwts.)  continues  To  move  up  the  river,  receiving  oa  the 
way  Tnore  timber  from  the  Unzha,  and  sending  some  oorn  north- 
wards to  Vologda  and  Archangel.  • 

When  the  traffic  reaches  Rybinsk,  we  find  that  it  consists  of  20 
million  cwts.  of  com  and  llax,  and  5}  million  of  metals,  metallic 
and  manufactured  goods,  bides,  leather,  and  so  on.  At  Rybinsk  it 
again  subdivides  into  tlyoe  branches;  one  (6,300,000  cwts.,  chiefly 
of  corn)  is  discharged  ?nd  sent  by  rail  to  St  Petersburg;  another 
(2,800,000  cwts.)  rontinues  up  the  Volga  to  enter  the  Vyshniy 
Vototchok  and  Tikhvinsk  canal-systems;  and  the  third  and  largest 
(16  million  cwts.,  almost  entirely  com  and  flax)  moves  along  the 
Mariinsk  system  towards  Lake  Ladoga  ond  St  Petersburg.  >us9*ca 
of  timber  and  wood  for  fuel  are  added  to  it  from  the  forest  tracts 
of  the  lake  district, — the  Svas  and  the  Volkhofl^  bringing  together 
nearly  17  million  cwts.,  chiefly  wood,  so  that  linalTy  14,000,000 
cwts.  of  com  and  flax,  31,300,000  of  timber  and  wood,  16,000,000 
of  building  materials,  and  4,000,000  of  miscellaneous  goods  reach 
St  Petersburg,  which  thus  is  the  real  seaport  of  the  Volga  basin.    - 

The  goods  traflic  down  the  river  is  mucl  less  important  id 
weight,  but  relatively  greater  in  value.  Its  prominent  feature  is 
tho  amount  of  wood  aent  to  supply  the  province  .  of  Samara,  Saratoff, 
and  Astrakhan,  as  well  as  tho  lower  Don,  which  now  have  very  few 
or  no  forests.  But  the  i?i  million  cwts.  of  wood  and  limber  which 
reach  Samara  on  boats  aro  but  a  trifle  in  con-|>arison  with  what  ia 
floated  in  the  shape  of  rafts.  The  down  tnilhc  in  maaufactured 
goods  is  still  more  important.  The  great  bulk  of  those  exported 
from  St  Petersburg  i,H  srnt  to  >Ioscow  by  rail,  and  thence  distri- 
buted by  rail  over  central  Russia;  but  part  of  it  is  sent  by  rail 
to  Rybinsk,  and  Ihcnco  shipped  down  the  Volga.  Moscow  sends 
its  goods  for  tho  same  pur]>ose,  partly  to  Va  'ostavl,  and  psrlly  to 
NijniNovgoiod  (by  rail),  as  also  docs  Vladimir*  Kijni.Nuv^'orod 
distributes  tho  merchandise  all  over  eastern  Russi.i.  sends  it  up 
the  Kama  to  Siberia,  pnj  ehijis  nearly  2  million  cwta.  down  the 
Volga.  This  quantity  is  incr«-a«ed  by  the  additions  brought  by 
rail  to  Samara,  Sar^tnlT,  and  Tsaritsyn. 

According  to  oflicial  returns  the  aggregate  amount  of  goods  loadi'd 
in  the  l>asin  of  the  Volga  amounts  to  nearly  4  million  tons,  valued 
at  1.^0  million  rnubli-s  (2  million  tons,  100  millions  worth,  on 
the  Volga  proper);  trustwortliy  authorities,  however,  consider  the 
real  value  of  goods  loaded  in  the  basin  of  the  Volga  to  he  not  lesa 
than  500  million  roubles,  exclusive  of  nearly  31  million  tons  of 
timber  and  fuel. 

Formerly  tens  of  thousands  of  "  hurlaki  "  were  employed  in 
dragging  boats  up  the  Volga  and  it«  tributaries  but  this  method 
of  traction  has  disappeared  unless  from  a  feiv  of  the  trihutariea. 
Horse-power  is  still  extensively  resorted  to  along  the  three  canal 
»yston>«.  The  first  large  steamers  of  the  American  type  were, built 
in  1872.  Steamers  arc  now  very  common  ;  in  1885  as  many  m 
766  Were  already  in  use  on  the  Volga  and  its  tribiit.iiirs,  and 
of  thcM  only  onr. eighth  were  not  built  within  the  Volga  basin 
itself.  One-thiid  of  them  usc<l  naphtha  as  furl.  Of  liatges  and 
other  light  ves.vN  an  immrnso  vaiiety  of  types  arc  now  in  noc ; 
during  1885  no  fewer  thsii  20,610  vessels  were  afloat,  and  during 
th**  Is^t  ihirt'-ofi  v^nt  the  annual  average  of  vr^^^-N  built  on  the 
V.  .has    Wn    5030  roubles). 

1  broken  up  aflrr  a 

1  not   lmproUM\    :  ilie  tarly 

Mtioned  by  any  of' the  wnlfmprrvioin  to 

1  1  ih»  C««i>iin  with  *  g>ilf  o(  the  Arctic 
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,.  :     .  .^-..tv  KKsiblD  10  judge  from  his  statfiuMits  how  fur  tho 

V  \  bv  th.t  tiM>o  «oc«ae,i  in  ,H'" <"''''!-• '"";.';:'' 

;  ,  .\^.     The  AriMiu  gf.>>;rtii.liv»  •''....  tl.u.vv  but  littlo 

■  ing  tho  givit  migrations  of  tho 

,\  r  tho  invasion-of  tho  Uiiiis,  the 

nowth  oi'  tho  grcit'Klw^r  ui-.i..re  in  the  southern  stopins.  and 
STo."  of  nul^*  on  tho  miJaie  VclgiL  liut  »o  l>..o«  th.t  ... 
Tv  ■  .  "  ..  Vol.i  b«siu  «.«  occuriod  by  Hunish  stems 
„  ,  Kliuars  a..d  variuu»  Turkish  stems  lu  Iho 

in,  driven  jvrhiia  to  tho  west,  had  only  the 
VolklK.ir  iiKi  liio  Duiqvr,  while  tho  MolviimuuHhu  Bulgarmn 
empire,  .t  tho  contluon'o  of  tho  Volga  wiih  tho  Kun.a,  «^  f o 
j.."^.  -  .1  ..  .•  r  ^uie  time  it  wjs  an  oik-u  question  whether  Islam 
or  ,    was  to  gain  tho  UDper  hand  among  tho  Sl'ivonian 

,  while  the  Russians' wore  driven  from  the  Ulack  t>ca 

I  ■  .,  and  later  on  by  a  tido  of  Ugrian  m.gmtion  from 

.  •   to  tho   south-wi-st   (see  p.    5  supra),  a  'tream  ol 

s;,,      . wlv  movtd  towards  tho  north-east,  down  the  Oka, 

into  tho  l«rderfand  between  U.e  Finnish  and  Turkish  steins. 
,Vf.„  ,,^„  ,.,.n,uri.-s  of  struggle  the  Russians  sncceoded  .n  colomi- 
;,  valUvs  of  tlu'oka  basin  ;  in  the  r2tli  century  they 

)  of  foVtified   toivus  on    the  Oka  and  Klyazmn,  and 

I  .   rcaehed  tho  month  of   the   Oka,  there    fouud.ug  (.u 

1->I-V)  a  new  Novgorod-tho  Novgorod  of  the  Lowlands,  now 
Nijni-Xorgorod.  The  great  lacustrine  depression  of  the  middle 
Volga  wa.  thus  reached.  Under  tho  protection  of  the  forts  in  the 
uorth-east.  of  the  forests  of  Kyazail  in  the  south  and  of  the 
mar»h«.  of  Novgorod  and  T^•er  in  the  north,  the  Grea  -Russian 
nationality  freelv  dovelo,^  in  the  fertile  valleys  of  the  Ol.a, 
absorbing  the  feeble  Finnish  tribes  which  formerly  peopled  them  ; 
and  when  tho  TarUr-Mongolian  inva-sion  came  it  encountered  in 
the  Oka  basin  a  dense  agricultural  population  with  many  fort. hod 
and  wealthy  towns,— a  population  which  the  Jlongols  found  tliej 
could  conquer,  indeed,  hut  were  unable  to  drive  before  them  as 
they  had  done  with  so  many  of  the  Turkish  stems.  This  invasion 
only  checked  but  did  not  stop  tho  further  advance  of  the  Russians 
down  the  Volga;  nay,  it  Partly  facilitated  it,  because  it  weakenetl 
the  Bulgarian  empire,  and,  by  keeping  up  on  the  lower  \olga  a 
continuJ  How  and  ebb  of  nomads,  prevented  tho  development 
tlie-e  of  any  settled  v.irulation  which  might  ultimately  have  op- 
posed the  further  advance  of  the  Russians  towards  the  Caspian. 
Two  centuries  elapsed  before  the  Russians  covered  the  300  miles 
which  separate  the  mouths  of  the  Oka  and  the  Kania,  and  took 
possession  of  KazaR.  But  in  the  meantime  a  flow  of  Novgorod.an 
Jobiiixation  ha.i  moved  eastward,  in  tho  upi«r  portions  of  tho  lelt- 
bank  tributaries  of  the  Volga,  and  had  reached  the  Urals,  thus 
opening  tho  wav  to  Siberia.  ,   ,     ,         -.r  i 

^ith  the  capture  of  KaiaB  the  Russians  found  the  lower  \  olga 
open  to  their  boats,  and  eight  years  afterwards  they  were  already 
misUrs  of  the  mouth  of  the  river  at  Astrakhan.     Tho  Tartars  and 
Turks  of  the  steppes  bttween  the  Dniei»r  and  the  \  olga  were  thus 
encircled-  the  Little  Russians  endeavoured  to  take  possession  of 
the  lower  Dnieper,  and  the  Great  Russians  already  had  a  firm  foot- 
ins  on  tho  lower  Volga.     The  possession  of  the  latter  opened  a  free 
ruaan  to  the  Don,  up  the  little  river  Kamyshinka  (now  dncd  up 
WtSen  navigable),  which  gave  easy  means  of  crossing  the  narrow 
Uthmua  between  the  Don  and  the  Volga.     Thus  the  lower  Don 
wa*  colonized.    But  two  centuries  more  elapsed  before  the  Kussians 
opened  for  themselves  a  free  passage  to  tl.e  Black  Sea  and  became 
nuutera  of  the  Sea  of  AzofI  ioid  tho  Crimea ;  the  Volga,  however, 
was  their  rouU.     During  these  two  centuries  they  fortihed  the 
lower  river,  aettled  it,  and  penetrated  also  farther  eastward  into 
tlie  fteppes,  towards  the  upper  Ural  and  thence  to  tho  upper  parts 
of  the  ftbol  and  the  other  great  Siberian  rivers.     They  penetrated 
alto  into  the  northern  parts  of  the  Caucasus  isthmus,  while  another 
•trtam  of  armed  colonization  moved  up  the  Kama  and  its  numerous 
tributaries;  finding  the  sources  of  these  close  to  those  of  the  Ob 
and  Tolo'.,  they  crossed  the  low  watersheds  of  the  Urals  and  spread 
over  northern  Siberia,  always  following  the  river  courses  and  tak- 
ing advantage  of  the  portaj/cs  for  penetrating  from  one  basin  into 
the  next.     The  entire  growth  of  Russia  towards  tho  east  went  on 
from  the  Volga  an5  iU  tribuUries,  and  the  long  lino  of  water  com- 
munication (nearly  1000  miles)  which  flows  from  tho  upper  Lama 
(80*  N.  lat )  to  Astrakhan  (46°  i'),  between  Europe  and  Asia,  and 
extends  as  far  south  aa  Astrabad  on  the  Caspian  (30°  51'  N.  lat), 
became  the  basis  for  all  further  advance  of  Russia  into  Asia. 

aallearmht  — Semer=ir«  GenjmfhUal  aul  SlalliKcal  Dl^h-tar),  6  vol!., 
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VOLHYNI.V,  a  government  of  south-western  Russia, 
bounded  by  the  l\)lisU  provinces  of  Lublin  and  Siedlce 
on    the  W.,    Grodno   and   Minsk   on    the    N.,    kiell   on 
the   E.,  and  Podolia   and  Galicia  (Austria)   on   the   S., 
has  an  area  of  27,731  square  miles.     A  broad  and  flat 
spur  of  tho  Carpathians— the  Avratynsk  plateau— winch 
enters  from  tho  west  and  spreads  eastward  towards  the 
Dnieper,    occupies     its    southern     portion,     reaching     a 
maximum  elevation  of  1200  feet;  another  branch  of  the 
Carpathians    in    tho   west    of    tho    government    ranges 
between  700  and  000  feet  at  its  highest  points.     Both 
are  deeply  grooved  in  some  places,  and  the  crags  give  a 
hilly   aspect   to    the   districts    where    they   occur.     The 
remainder  of  tho  government,  which  is  quite   Hat,  with 
an  imperceptible  slope  towards  tho  marshes  of  Pinsk,  is 
known  as  the   I'olyesie  (see  Minsk).     It  is  covered  by 
impassable   marshes   (sometimes  as  much  as  400   square 
miles  in  exteul),  sparsely  interspersed  with  forests  and 
traversed  by  languid  streams,  with  low,  almost  inaccessible 
banks,  hero  and  there  diversitied  by  sandy  dunes.     The 
drainage   of   tho    I'olyesie    is,  however,  being  vigorously 
carried  on,  and  largo  tracts  of  meadow  land  have  already 
been  reclaimed  by  extensive  operations  recently  undertaken 
by   Government.     Among   the   marshes   are  many  small 
lakes.     Volhynia  is  copiously  watered  by  a  number  of  com- 
iiaratively  unimportant  rivers  which  rise  in  the  Avratynsk 
Hills    and   flow  northwards   towards   tho   Dnieper;    the 
Pripet  with  the  Turia,  tho  Styr,  the  Goryu,  the  Slutch, 
and  other  smaller  tributaries  of  tho  Dnieper  are  navigable 
by  small  boats,  and  considerable  quantities  of  timber  and 
firewood  are  floated.     By  the  western  Bug,  which  separates 
Volhynia  from   Poland,   timber  is   floated  and  corn  and 
various  goods  shipped  to  Prussia. 

Tho  geological  formation  of  Volhynia  is  very  simple.  The 
Avratynsk  Hills,  consisting  of  g.-anite  and  various  erystalliiie  rocks, 
arc  covered  with  the  Chalk,  above  which  in  turn  are  leitiary  sand- 
stones, sands,  and  clays  containing  lignite.  The  whole  is  covered 
bv  Glacial  deposits  and  Lacustrine  clays,  reaching  a  great  thickness 
in  the  north.  Kaolin,  pottery  clay,  and  iron  ore  are  tho  chief 
mineral  products  ;  amber  also  is  occasionally  found  in  the  leiliary 
sand-  The  climate  of  Volhynia,  notwithstanding  the  influence  of 
its  marshes,  is  much  milder  than  that  of  centra  Russia  within  the 
same  latitudes.  Tho  vegetation  on  tho  southern  slopes  of  the 
Avratynsk  Hills  begins  to  show  something  of  a  West-European 
character;  oaks,  maples,  and  limes  prevail,  while  on  the  northen. 
slope  there  are  immense  forests  of  Scotch  fir.  Tho  fo^^'^/J^J 
more  than  one-third  of  the  entire  area,  and  it  is  reckoned  that 
2  600,000  acres  yield  timber  for  building  purposes. 

Thi  population  of  Volhyni.^  in  1884  was  2,096,475,  of  whom 
nearly  /o.ir-t\fths  were  Little  Russians  (from  ,0  to  91  per  cent,  in 
variois  districts);  tliere  were  30,000  Wliito  Kussians  and  soma 
10  000  Great  Russians.  Next  in  importance  to  tho  Russians  como 
the  Tews  who  numbered  about  12  per  cent,  of  the  papulation. 
The  Pol;  are  variously  estimated  at  from  120,000  to  170,000,  but 
are  certainly  under  7  per  cent,  of  the  total  population.  The 
Germans  number  about  30,000.  Agriculture  cannot  be  said  to 
flourish  except  on  the  Avratynsk  plateau  .and  its  slopes,  but  is  st.U 
the  chief  occupation,  and  more  than  oiie-third  of  the  area  is  under 
crops  The  fertile  soil  of  the  south  produces  a  surplusage  of  corn,  . 
which  is  either  used  in  distilleries  or  exported;  tho  average  crops 
from  1883  to  1885  were  1,606.000  quartersof  rye,  550,000  of  wheat, 
1  145  000  of  oats,  394.000  of  barley,  and  1,032,000  of  potatoes. 
Hav  is  e^cported,  but  cattle-breeding  has  been  almost  stationary 
since  1850  In  1883  there  were  506,500  horses,  655,050  cattle, 
and  571,500  sheep.  Wool  is  exported.  Beet  is  largely  grown  for 
8U"ar  (38,000  acre?,  producing  4,800,000  cwts.,  having  been  under 
tins  crop  in  1885).  The  culture  of  tobacco  is  rapidly  extending 
(7000  tobacco  plantations  yielding  about  8000  cwts.  of  tobacco  in 
1885)  In  the  I'olyesie  the  principal  occupations  are  connected 
with  the  export  of  timber  and  firewood,  the  prcparatiou  of  pitch, 
tar,  potash,  and  various  wooden  wares,  and  boat-building.  Iho 
wild  boar,  bear,  fox,  and  hare  are  hunted. 

The  m,-«uunictures  in  1884  yielded  18,884,000  roubles,  as  against 
onlv  2  856.000  in  1860.  Tlie  goods  principally  produced  are  sugar, 
spinui  woollen  cloth,  paper,  cliina,  and  metal  wares.  W  ool,  corn, 
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hiJcs,  aud  uilow  arc  inrtly  mamifactuieJ  williiii  tlic  guvcrnment, 
ami  t«rtly  txpoitcJ  to  Uiga  and  I'olanJ.  A'oUiyuia  is  ti-avci-sica 
liv  a  r.iilway  from  Kicll  via  Berxlitdictf  to  lireot-Litovsk,  with 
l/rauclics  to  Luliliu  aud  to  Leiuber^'.  The  traffic  by  this  line  is 
tousijcrabic,  and  the  RadzivilolT  custom-house,  ou  the  Austrian 
froMticr,  is  one  of  tlic  most  important  in  Russia.    . 

Volbyuia  is  divided  iiito  twcho  districts,  the  ciiief  ton-ns  of 
which  arc  ZuiTOJil);  (^.f.),  which  had  54,830  iiihabiiaDts  in  1S84, 
Dubuo(7255),  Kovcl  (13,SSn),  Kr.nicuels  (10,560),  Lutsk  (13,770), 
Norfrnd  Volhvn^Uiv  (13,590),  Ostrfg  (16,520),  Ovrulch  (64S0,, 
Radziviloff  (73'50),  Rovuo  (7S00),  Staio-Koustautiiioff  (J7,980), 
aud  Zastavl  (10,120). 

Volliyuia  has  been  inhabited  by  'Slavonians  from  a  remote 
antiquity.  In  Kestor's  Annals  its  people  are  mentioned  tiuder  the 
name  of  Dnlebs,  and  later  in  the  12th  century -ihcy  Avtre  known  as 
Vclhynians  aud  Duzlmns  (dwellers  on  the  Bug).  From  the  9th 
centuiy  the  towns  of  Voliiynia — Vladimir,  Oirutcli,  Lutsk,  and 
Dnbno — were  ruled  by  descendants  of  Rutik,  and  the  land  of 
Voliiynia  remained  indci>cndent  until  the  14th  century,  when  it 
fell  under  Litlin.inia.  In  lOJD  it  was  annexed -to  Poland,  and 
so  rcniaiued  until  1795,  whcu  it  was  taken  iKisscssion  s>(  by 
Kussia 

VOLNEY,  CoxsT.vNTix  Fraxcjois  CaASSEBOiaF,  Comte 
DE  (1757-1820),  was  born  at  Craon,  ou  February  3,  1757, 
of  a  good  but  not  noble  family,  aud  educated  first  at  tbe 
neighbouring  i)rovincial  towns  of  Ancenis  and  Angers,  tlien 
at  Paris.  According  to  the  comniou  and  curious  habit  of 
the  time  and  country  he  was  at  first  surnamed  Boisgirais, 
but  atterwards  assumed  the  name  of  Volney.  When  he 
was  about  four  and  twenty  he  acquired  some  reputation 
by  an  essay  on  the  chronology  of  Herodotus,  and  was 
introduced  .info  literary  and  philosophical  society.  'lie 
then  did  \yhat  was  at  the  time  not  common,  common  as  it 
has  become  since.  Having  inherited  a  sum  of  money,  he 
visited  the  East  and  spent  some  four  years  in  Egypt  and 
Syria,  writing  the  history  of  his  travels  when  he  returned, 
and  publishing  it  in  17$".  He  had  not  merely  travelled 
but  had  learnt  Arabic,  and  had  studied  ,the  politics  as  well 
as  the  "topography  of  the  countries  he  visited.  Of  the 
former  study  he  gave  evidence  the  year  before  the  Revolu- 
tion by  some  CoiuiJeralions  on  the  war  between  Russia 
and  Turkey.  Ho  was  a  member  both  of  the  States- 
General  and  of  the  Constituantc,  and  distinguished  himself 
at  an  ardent  reformer.  .In  1791  appeared  the  book  Let 
Jiuities,  by  which  he  is  known  to  a  great  many  people  who 
Lave  never  read  it.  It  is  a  kind  of  essay  on  the  philosophy 
of  history  written  from  the  jJiUosophe  point  of  view, 
and  of  course  containing  some  direct  and  much  oblique 
manifestation  of  phUoscpht  antipathy  to  religion.  It 
is  probable,  however,  that  those  who,  after  the  lapse  of 
a  century,  read  it  under  tbe  imprcvsion  of  the  strong 
denunciations  of  it  by  some  orthodox  writers  of  its  own 
and  immediately  succeeding  times  will  be  not  a  little 
surpri.ied.  The  book,  of  which  the  full  title  is  Les  liuinet, 
ou  Miditalion  tur  Its  Rholutiont  dfs  Empires,  purports  to 
contain  the  discourses  of  a  traveller  among  the  ruins  of 
Palmyra  with  a  very  18th-century  genius.  Volney  was  a 
good  deal  more  than  a  mere  author.  Ho  tried  to  put  his 
politico-economic  theories  into  practice  in  Corsica,  where 
in  1792  ho  bought  an  estate  and  made  an  attempt  to 
cultivate  colonial  produce.  Ho  was  thrown  into  prison 
during  the  Jacobin  triumph,  but  escaped  the  guillotine. 
He  was  some  time  profcs.sor  of  history  at  the  newly-founded 
tcolo  Normnlu,  lectured  there,  and  publiahed  his  lectures. 
Then  ho  undertook  a  journey  to  the  United  States,  the 
rc.inlt  of  which  tuok  form  in  a  book  (chiefly  geographical) 
publi.slicd  in  180.3.  Next  year  he  rcpulilish<'d  and  much 
enlarged  lii«  early  cxiay  on  nero<lolus.  He  was  not  a 
jKirti'uin  "I  '•;i|'<ili;on,  but,  l>eing  n  nioderntc  man,  a  snvnnt, 
and  a  Li'"r,il.  was  inipre.i.Hcd  into  denicc  by  the  cnijicror, 
who  made  him  a  count  and  put  him  into  the  .'.cnatc,  of 
which  he  w.is  one  of  the  leimt  rcrvilc  membcrn.  Thn 
restoratifin  in  the  same  w.iy  rc^-rnitcd  him  against  bis  will, 
md  h"  Iccjnjj  a  i>ccr  of  Fr.^joc.     He  was  a  mciubcr  of 


the  Institute  and  latterly  of  the  Academy  proper,  and, 
besides  his  liiitorical,  political,  and  (as  the  18th  century 
understood  philosophy)  philosoi)hical  studies,  was  a  philo- 
logist of  some  power.  Ho  died  at  Paris  on  April  25, 
1820,  and  his  complete  works  appeared  soon  afterwards 
in  8  volumes. 

Volney  lias  been  called  the  last  of  H\o  philosop>:et  and  so,  if  dato 
aud  eminence  together  be  considered,  he  was.  It  ^n.iy,  as  in  many 
such  cases,  be  doubted  whether  his  identilicatiou  witli  a  jiowcrful 
but  one-sided  movement  was  more  of  ser\*ice  than  of  disservice  to 
hini.  Jto  doubt  it  stimulated  his  work,  but  it  also  cmniped  and 
distorted  it, — tho  curious  and  not  wholly  intelligible  altiludc  of  the 
whole  school  towards  Christianity  showing  itself  distinctly  iu  him 
as  a  prejudicing  aud  narrowing  force.  He  w.ns,  however,  an  accurate 
observer,  a  thinker  of  acuteiiess  and  originality  if  not  of  gicat 
widtli  or  tlepth,  aud  master  of  his  pen  in  no  oixlinaiy  ilcgrec.  His 
style  suflere  from  the  general  defects  of  IStli-ceiitury  Ficuch  pivsc, 
in  l>cing  thin,  colourless,  and  devoid  of  tlavour  despite  its  cUamess 
and  brilliancy.  But  it  serves  him  as  a  most  excellent  vehicle 
both  of  description  aud  of  aignnicnt. 

YOLO,  a  town  and  seaport  of  Greece,  on  the  cast  coast 
of  Thessaly,  at  tho  head  of  the  gulf  to  which  it  gives  its 
name.  Volo  lies  just  below  the  mouth  of  the  little  river 
Orchestus,  near  the  west  foot  of  Mount  Pelion,  on  the 
southern  verge  of  an  undulating  and  extremely  fertile 
plain,  which  stretches  thence  northwards  beyond  Larissa, 
and  which  is  skirted  on  the  cast  by  the  chain  above  which 
tower  Pelion,  Ossa,  and  Olympus.  ,The  town,  which  has  a 
mixed  populatioti  (lSS-1)  of  -1000,  comjirises  three  distinct 
quarters  ; — the  kastro,  enclosed  by  walls  and  inhabited 
chiefly  by  Turks  ;  the  scala,  or  port,  centre  of  the  trade 
and  shipping  ;  and  the  squalid  Gr»co-Je\vish  suburb,  which 
stretches  from  near  the  kastro  to  tho  coast  -Volo,  which 
is  regularly  visited  by  the  Austrian,  French,  and  Greek 
steamers  plying  weekly  between  the  Pirjeus  and  Constanti- 
nople, is  the  only  outlet  for  the  produce  of  northern  Greece. 
The  exports  (tobacco,  hides  and  skins,  fruits,  olive  oil,  raw- 
silk  and  cocoons,  &c.)  were  valued  in  188C  at  i;31,OUO, 
while  the  imi>orts  (cereals,-eotton  goods,  petroleum,  sugar, 
hardware,  i:c.)  amounted  to  i!259,000. 

The  castli;  of  Volo  stands  on  or  close  to  the  site  of  Pagasn,  wh<!iuii 
the  gulf  took  the  name  of  Sinus  Pagawus  or  Piigasicus,  and  which 
was  one  of  tho  oMi;it  places  of  whieli  mention  occurs  in  thu 
legendary  history  of  Greece.  From  this  port  the  .Aigonauticcxiicdi. 
tion  was  said  to  have  sailed,  and  it  was  already  a  llourishing-placc 
under  the  tyrant  Jason,  who  from  the  nci;;libouiiiig  Phene  rule^l 
over  all  Tbcssalv.  Two  miles  farther  south  stand  the  ruins  of 
Demetrias,  fonnJed  (290  Ji.c.)  by  Deniotrins  Poliorcites,  and  for 
some  time  a  favourite  residence  of  the  Macedonian  kings.  Ou  the 
opposite  side  of  the  little  inlet  at  the  head  of  tlic  eiilf  rises  the  hill 
of  Episcopi,  on  which  stood  tlie  ancient  city  of  lolcus.  Here  Dr 
Lolling  discovered  in  1883  some  uiulei  ground  scnulchiil  chambers 
resembling  those  of  Myccu.T;  aud  Orchomenus. 

VOLOGDA,-  a  government  of  north-eastern  Russia, 
having  Archangel  on  the  K.,  Tobolsk  on  tho  E.,  Perm, 
Vyatka,  Kostroma,  and  Yaroslavl  on  the  S.,  Novgorod  and 
Olonetz  on  the  W.  This  immense  government,  which 
comprises  an  area  of  155,000  square  milc-s  stretches  in  a 
north-easterly  direction  for  800  miles,  from  Novgorod  to 
the  Urals,  including  the  broad  depression  drained  by  tho 
Sukhona  from  the  S.W.  and  tho  Vylchcgdii  from  tho  N.E., 
head-waters  of  tho  Dwina.  From  the  ba.sin  of  the  Volga 
it  is  separated  by  a  fli>t,  swampy,  and  wooded  swelling, 
where  tho  heads  of  tributaries  belonging  to  both  Arctic 
and  Co-^i'lan  drainage-areas  are  clo,>iely  intermingled.  Tho 
ca.slern  boundary  of  Vologdo  follows  the  main  water- 
parting  of  tho  Urals,  which  has  but  few  |>oints  over  3000 
feet  ;  wide  /><in;iiji,  or  woody  plateaus,  fill  up  the  space 
lielwcin  tho  nniu  Ural.f  and  tho  southern  spurs  of  tho 
Timan.>»k  Mountains,  iu  tho  upper  basin  of  the  Pctchortt,' 
and  it  in  obovc  tho  |>armas — especially  over  tho'"  which 
arc  ncarwt  to  tho  Urals  proper— tYat  tho  hiphot  .summit) 
of  the  l'r:»I»  ri.sc  in  the  form  of  domo-shapeil  i;  •  iiitains 
(Tcllposs,  5540  feet  above  sco-lcvcI ;  Hosto-pior,  4955  foot  < 
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Wjedicashcm,  422.'  loct;.  The  Tinnnsk  Mountains  arc  a 
jswimjiy  jila'-cau,  wlicro  tho  rivers  flowing  lithcr  to  tlio 
Dwioa  or  to  tho  I'etchora  take  their  rise  in  common 
marsKc3  ;  so  that  on  tho  Mytva  portage  tjoats  have 
to  bo  dragged  only  a  distance  of  three  miles  through 
marshy  forests  to  bo  transjKirtcd  from  one  system  to  tho 
other. 

r«ni>iin  landstoncs  and  cnpriferons  sUtrs  covor  most  of  tho 
territory  ;  only  a  few  (viti'lics  of  jiimssic  cbiy^  ovctlic  them ;  wliilo  in 
the  cut,  in  tho  irnkl>xir)/in5,  coal-Karing  Carboniferous,  Devonian, 
and  Silurian  sUtes  and  limestones  a))[h%u-,  covering  thu  crystalline 
sUtes  of  tlio  main  riilgo.  Vast  lavem  of  bouMer  clay  anil  Lacus* 
trino  deposits  cover  the  whole.  Rock-salt  and  salt  springs,  iron  ore, 
millstnnes,  and  j;riti-Istones  aro  the  chief  mineral  jiroducta  ;  but 
iiiiiiir.;;  is  i:i  it-i  iii!.irK-y. 

Vi.;>.j,il.i  IS  prufiudy  watered;  as  many  as  4800  rivers  «nd  streams 
have  been  counted  on  its  nia{v«.  The  Snkhona,  which  rises  in  tlio 
south-west  and  (Ion's  noiih-east  past  Vologila,  Tolnia,  and  Velikiy 
I'styug,  is  navij.'ablo  for  375  miles.  Alter  its  junction  with  llie 
lYug  (390  miles  long),  which  comes  from  tho  south,  it  becomes  tho 
Dwiiia,  which  llows  north-west,  ami  receives  tho  Vytchegda,  another 
great  river,  740  miles  loligand  navigablo  for  570  miles,  which,  how- 
vver,  waters  a  nearly  uninhabited  region.  Tho  Luza,  a  tributary 
of  tho  YnJ;,  is  also  navigatol  for  moro  than  260  miles,  Tho 
Petchora,  wiiich  flows  through  eastern  Volog\la,  is  an  artery  for 
thf  fTp^rt  "f  com  and  tho  import  of  fish  in  tho  Petchora  region, 
oth'  .'t  of  access.    The  Pinegu,  the  Mczcfi,  and  tho  Vagn, 

all  .  •  tho  Arctic  basin,  rise  in  northern  Vologila.     In 

the  •  •  i!io  Sukhona  is  connected  by  means  of  Lako  Kubcn- 

skoyo  and  tho  canal  of  Alexander  of  Wiirtcmberg  with  the  uiipor 
Volga.  Numberlcis  smaller  lakes  occur,  aud  marshes  cover  a  con- 
siderable part  of  the  surface. 

The  cliniato  is  severe,  the  average  yearly  toinpcratuie  being 
Sr  F.  at  Vologda  (Jan.,  10°7  ;  July,  63°-5)  and  S'rs  at  Ust- 
Sysolsk  (Jan.,  4^-8 ;  July,  Gr-7). 

Tho  flora  and  tho  physical  aspeota  present  a  great  variety  of 
charahers  as  the  traveller  moves  northeast  down  the  Sukhona  and 
up  the  Vytcliegda,  tovvanls  the  panruts  of  tho  Petchora.  In  tho 
south-west  tho  forests  aro  cleared,  and  thediy  slopes  of  the  hills 
art)  corcrctl  with  tichls  and  meadows  ;  the  population  is  relatively 
dense,  and  nearly  one-nuartcr  of  tho  area  is  under  crops.  There  is 
a  sarplns  of  grain,  which  is  used  for  dislilloiics;  and  apples  aro 
extensively  cultivated.  Tho  llora  is  raiddle-Russian.  Farther  to  tho 
north-cast  the  climate  grows  more  severe  ;  but  still,  until  the  Dwina 
is  reached,  corn  succeeds  well,  and  there  is  no  lack  of  excellent 
meadows  on  the  river-terraces.  Flax  is  cultivated  for  export ;  but 
only  4  per  cent,  of  tho  area  is  tilled,  the  remainder  being  covered 
with  thick  tir  forests  with  occasional  woods  of  deciduous  trees 
{birch,  as[)cn,  elder).  At  about  tho  46th  degree  of  cast  longitude 
the  larch  api»ca!s  and  soon  sui>crscdes  tho  fir.  .Several  plants 
unknown  in  western  Itussia  make  their  appearance  {Silcnc  tartarica, 
jtnihylUls  vulnernria,  Ktiphorbia  pahisiria^  Filago  ai'vciisis,  Lijcopo- 
diut>^  complatuitHiii,  Sauguis&rba  oJjUciunJis).  Tho  Vcratntm  is 
especially  characteristic  ;  it  sometimes  encroaches  on  the  meadows 
to  such  an  extent  as  to  compel  their  abandonment.  Tho  region  of 
the  upi<cr  Mezeii  (the  t'doia)  again  has  a  distinctive  character. 
Tho  winter  is  so  jiroti-actcd,  and  the  snowfall  so  copious,  that  tho 
Zyrians  ai«  sometimes  coini>elled  to  clear  away  the  snow  from  their 
barley-fields.  JJut  tho  summer  is- so  hot  (a  mean  of  54"  for  the 
thrco  summer  months)  that  bailey  ripens  within  forty  days  after 
being  sown.  Tho  Tiinausk  jdateaus  aro  a  marked  boundary  for  the 
middle-Rtiviian  flora.  Those  to  the  ca.st  of  them  are  uninhabitable ; 
even  on  the  banks' of  the  rivei-s  tho  climate  is  so  severe,  especially 
on  account  of  tho  icy  nortln-m  winds,  that  ryo  and  barley  aro 
mostly  giown  only  in  orchanU.  The  whole  is  covered  with  quite 
impenetrable  forests,  growing  on  a  soil  permoated  with  water. 
Mos/|uitocs  swarm  in  the  forests";  .birds  are  rare.  The  Siberian 
cedar  begins,  and  tho  lime-tree  disap]icai-s.  Fir,  cedar,  ]iine, 
and  larch  chielly  com|>oso  tho  forests,  with  birch  and  aspen  on 
their  outskirts.  Hunting  is  thu  chief  occupation  of  tho  Zyrian 
inhabitanLs. 

The  population  (1,172,  250  in  1883  as  against  960,8.50  in  1801), 
consists  chiefly  of  Great  Russians  (88  i»er  cent.),  and  Xyrians  (12 
per  cent  ;  only  7  Tier  cent,  according  to  Rittich).  The  Zyriaiis 
— a  Finnish  stem  akin  to  the  Pcrmians — constitute  tho  bulk  of  the 
popalation  on  tho  Ural  «lo|ies.  They  formerly  inhabited  the  Kama 
and  Vyatka  liasiiis,  and  call  themselves  Komi-yurt,  or  Komi-yas,  and 
in  tho  14th  century  Jlic  Uu.Hsi.nn8  hartlly  distinguished  them  from 
the  Pernii.nns;  but  they  were  comjK'Uril  to  migrate  northwards  into 
tho  basins  of  the  Ij^vina  and  Petchora,  and  even  across  the  Urals, 
by  the  religious  fniiatirism  of  tho  earlier  Christian  missionaries. 
A  portion  of  them  now  livo  in  Archangel  (about  15,000),  and  th.-ir 
aggregate  nuiiibcni  arc  cstimatcl  .at  from  100,000  to  120,000,  but  tho 
figurc-s  are  s-cry  niiccrtiin,  as  they  arc  often  hardly  di-itinguishablo 
from  the  Rnssiaas.  whoso  religion  and  habits  they  have  assumed. 


Thoy  difl'er  widely  from  the  western  Finns  in  having  dark  eyes  and 
hair';  their  honesty  is  proverbial,  as  alvi  is  their  industry.  They 
grow  corn  amidst  the  forests,  alter  having  piiticntlv  cleared  tliem,_ 
and  rear  cattle,  but  aro  pre-eminently  hunters.  Their  ".artels," 
guided  by  a  primitive  compass,  penetrate  hundreds  of  miles  into 
the  virgin  forests,  and  bring  in  vast  riuautitics  of  snuirrol  furs  and 
feathered  game  ;  they  fell  timber  for  export,  and  gather  codor-nuts, 
but  in  doing  so  aro  rapidly  destroying  tho  cedar-tree. 

Tho  chief  occupation  of  tho  Russians  is  a„'riculturo,  and  the 
average  crops  of  1883  to  18S5  were  rye,  7S5,000  quarters  ;  barley, 
926,000  ;  oats,  925,000  ;  other  grains,  197,000  ;  and  potatoes, 
107,000  quarters.  In  1SS3  they  had  229,500  horses,  620,200  cattle, 
and  392,900  sheep.  Tliey  also  fell  timber,  prepare  tar,  pitch,  and 
pot.%sh,  and  mannfacturo  wooden  utensils.  In  the  south-west  thoy 
pursue  a  variety  of  domestic  trades  (spinning,  weaving,  sewing  of 
plain  cloth,  ic").  .The  manufacturing  industry  is  rejirescnled  by 
a  few  ironworks,  distilleries,  paper-mills,  and  a  variety  of  small 
manufactures  ;  their  aggregate  production  was  only  £274,600  in 
1884.  Salt  was  raised  in  1881-84  to  tho  average  amount  of  05,000 
cwts.  Fla.x,  linen  cloth,  \inseed,  butter,  tar,  pitch,  timber,  and 
furs  aro  the  main  items  of  export,  tho  chief  centres  for  trade  being 
Vologda,  Verkhovajsk,  and  Ustyug. 

Vologda  is  divi.led  into  ten  districts,  tho  chief  towns  (with 
populations  in  1881)  being  Vologda  (17,025),  Grynzovets  (2225), 
kadnikon'(lW01,  Nikolsk  (1880),  Solvytchcgodsk  (1.120),  Totma 
^380),  Ustvug  Velikiy  (7980),  Ust-Sysolsk  (4100),  Vclsk  (1410), 
ond  Yarensk  (1250).  (P.  A.  K.) 

VOLOGDA,  capital  of  the.  above  government,  is  situated 
in  its  south-western  corner,  302  miles  to  tho  north-cast  of 
Jiloscow,  with  wliich  it  is  connected  by  rail  via  Yarostavl.' 
It  is  an  old  town,  having  many  relics  of  the  past  in  its 
churches,  including  one  which  dates  from  tho  r2th  cen- 
tury, and  the  cathedral  founded  in  15G5.  The  educa- 
tional institutions  are  in  a  better  state  than  in  many 
other  provincial  towns.  Vologda,  though  a  place  of  only 
17,025  inhabitants  in  ISSl.'is  a  considerable  commercial 
centre, — flax,  linseed,  oats,  hemp,  butter,  and  eggs  being 
bought  to  a  large  amount  in  the  neighbouring  districts 
and  in  Vyatka,  and  exported  both  to  St  Petersburg  and 
Archangel. 

Vologda  existed  as  a  place  oi  commerce  as  cany  as  tho  12th  cen- 
tury. It  was  a  colony  of  Novgorod,  and,  owing  to  its  advantageous 
position  and  the  enterprise  of  the  Novgorod  merchants,  it  grew  to 
be  a  populous  city.  It  carried  on  a  brisk  trade  in  flax,  tallow,  and 
furs,  which  were  sent  in  from  Ustyug  Velikiy,— another  important 
colony  of  Novgorod;  while  the  liyelo  ozcro  merchants  brought  to 
Vologda  and  Ustyug  corn,  leather,  and  various  manufactured  goods 
to  be  bartered  against  furs,  or  to  bo  shipped  to  Klotmogory,  at  tho 
mouth  of  tho  Dwina.  In  1273  it  Wns  jilundered  by  tho  piiiico  of 
Tver  in  alliance  with  tho  Tartars,  but  soon  recovered.  Moscow  dis- 
puted its  possession  withV-Vovgorod  until  the  15th  century;  tho 
Aloscow  princes  intrigued  to  find  support  amidst  tho  poorer  inhabi- 
tants against  the  richer  Novgorod  merchants,  and  four  succes- 
sive times  ^■ologda  had  to  figlit  against  its  metropolis.  It  was 
definitely  annexed  to  Moscow  in  1447.  When  Archangel  was 
founded,  anil  opened  for  foreign  trado  in  1553,  Vologda  became  the 
chief  deput  for  goods  exported  through  that  channel.  Thoy  were 
brought  on  sledges  from  Moscow,  Yarostavl,  and  Kostroma ;  and 
special  yams,  or  post  stations,  were  inailitnincd  to  connect  Vologda 
with  .Moscow.  Many  foreigners  lived  at  Vologda ;  Fletcher,  tho 
P.ritish  envoy,  stayeil  there,  and  tho  first  Russian  envoy  to  Britain 
came  origin.illy  Irora  Vologda.  Polish  hands  plundered  it  in  1613, 
and  the  pKagiie  of  1648  devastated  it;  but  it  maintained  its  com- 
mcveial  importance  until  tho  foundation  of  St  Petersburg,  when 
Russian  foreign  trado  took  another  channel. 

VOLSCI.  See  It.\ly,  vol.  xiii.  p.  445,  and  Rome,  vol. 
XX.  p.  739-741. 

VOLSK,  or  V0L.JSIC,  a  district  town  of  Russia,  in  the 
government  of  Saratoff,  and  90  miles  to  the  north-east  of 
that  town,  on  the  riglit  Viank  of  the  Volga,  was  a  century 
ago  but  a  small  village  (Matykovo)  ;  recently,  however 
it  has  grown  to  be  ono  of  tho  important  towns  on  the 
lower  Volga,  and  its  population  has  rapidly  increased  from 
23,500  in  18G0  to  30,315  in  1S.S5.  It  is  built  in  a 
narrow  valley  between  chalk  cliffs,  and  has  a  large 
cathedral  and  a  market ;  it '  is  surrounded  by  gardens^ 
the  produce  of  which  is  exported  to  Nijni-Novgorod  — 
gardening  being  also  a  distinctive  feature  of  tho  wealthy 
and  populous  neighbouring  villages. 
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VOLT  A 


VOLTA,  AlESSAXDBO  (1745-1R27;,  was  b^.m  at  Como 
on  February  18,  1745.  In  1774  he  was  appointed  pro- 
fessor of  physics  in  the  gymnasium  of  Como,  and  in  1777 
he  left  his  native  town  for  the  first  time  to  travel  through 
Switzerland,  where  he  formed  an  intimate  friendship  with 
De'Saussure.  In  1779  a  chair  of  physics  was  founded  in 
Pavia,  and  Volta  was  chosen  to  occupy  it.  In  1782  he 
undertook  a  journey  through  France,  Germany,  Holland, 
and  England,  and  became  acquainted  with  nearly  all  the 
scientific  celebrities  of  that  day.  In  1791  lie  received  the 
Copley  medal -of  the  Koyal  Society.  In  1601  Napoleon 
called  him  to  Paris,  to  show  his  experiments  on  contact 
electricity,  and  a  medal  was  struck  in  his  honour.  He 
was  made  a  senator  of  the  kingdom  of  Lombardy.  In 
1815  the  emperor  of  Austria  made  him  director  of  the 
philosophical  faculty  of  Padua.  In  1819  he  retired,  and 
settled  down  again  in  his  native  town.  He  died  on  Starch 
5,  1827. 

The  first  publish«d  paper  of  Volts  (Z)<  Vi  Attraeiiva  Imis 
Elcclrici)  dates  from  1769;  it  contains  no  new  facts,  but  deserves 
our  attention  as  sliowing  lis  the  knowledge  with  which  Volta  set 
out  on  his  journey  of  discoveries,  and  the  theoretical  speculations 
which  seem  to  have  given  him  the  first  impulse  to  experimental 
work.  Franklin,  who  was  then  justly  considered  the  great  authority 
on  these  matters,  had  endeavoured  to  explain  electrical  phenomena 
by  the  mutual  repulsion  of  the  particles  of  an  electrical  substance 
and  the  attraction  Ijetween  that  electrical  substance  and  ordinary 
matter.  Volta  tried  to  simplify  the  theory  by  assuming  an  action 
onlv  between  the  electrical  substance  and  matter,  and  he  tells  us 
that  he  explained  his  viewy  in  a  letter  to  the  Abbe  XoUet  when 
he  was  nineteen  years  old.  The  way  in  which  be  endeavoured  to 
account  for  the  phenomena  of  attraction  and  repulsion  and  the 
phenomena  of  the  Leyden  jar  have  no  interest  for  us  to-day,  but  that 
|»art  of  hia  paper  in  which  he  showed  the  ap}ilication  of  bis  theory 
to  the  generation  of  electricity  is  of  historical  importance,  for  in  it 
we  can  trace  the  germ  of  many  future  discoveries.  He  imagines 
all  Ixxlies  in  the  natural  state  to  contain  electricity  in  such  propor- 
tion that  they  are  in  electrical  equilibrium.  He  believes  that  bis 
experimental  results  obtained  by  nibbing  metals  with  each  other 
«how  this.  But  when  Ixxlies  ore  brought  into  close  contact,  as,  for 
'instance,  in  friction,  adopting  the  views  of  Coscovicb,  acconling  to 
which  attraction  and  repulsion  alternate  at  small  distances,  he  con- 
siders that  the  attractions  of  electricity  and  matter  may  alter  and  a 
new  electrical  enuilibrium  will  establish  itself.  He  asks  the  question 
whether  during  the  jtrogresa  of  chemical  action,  such  as  solution, 
mixture  of  fluids,  combustion,  in  which  the  jiarticles  of  matter 
change  their  |>osition,  there  is  no  disturbance  of  electrical  equi- 
librium. He  expresses  his  conviction  that  this  is  the  case,  and 
explains  the  experimental  diRicultics  which  prevent  a  proof,  but 
cxprcwefl  a  hope  thst  he  will  succeed  in  obtaining  signs  of 
electrical  action  during  chemical  operations.  .  He  shows  how 
atmosphere  electricity  might  bo  accounted  for  in  accordance  with 
these  viewv 

The  principal  point  of  interest  in  hia  second  pajwr  (A'orus  nc 
SirnptirtKtimttM  F.ifftrifortun  Tf»laminum  ApjMriitus)  is  the  attempt 
to  e.i    '  '         '   '        '  '         '    "  w-cii  the  insulating 

mat*  li  in  this  attempt 

10 1' _  '  :■  is  here  npjiarfnt. 

Theory  thus  aei^ns  to  litiiu  gtvcu  Vfltu  the  tir^t  impulse  to  his 
rlectriral  innairies;  but  as  he  went  on  with  his  oxperitiiental  work 
the  firm  cstaolishment  uf  facts  took  the  first  place  in  his  mind,  and 
after  tU<-  fint  two  pa|«n  we  find  hardly  anything  speculative  in 
his  writings. 

On  June  10,  1776,  VQlta  announced  the  constniction  of  thu 
rlrctro)>honi«  in  a  letter  to  Pri<  stlf'y,  aiking  him,  as  tho  historian 

of  r! ,   >-''iT  far  tho  di«cov»rry  was  new.     Tho  remainiler  of 

the  \  ■     have  l>-en  taken  np  with  improvenirnt*  in  the 

Tnf  '  --i-ti^i;  nf  tlf  nppint'l'.      A  bttrr  to  Do  .^^annMlro 

in  1  .  ■    ■  •      Although 

vr  r  '■llbject   ill    n 

mu  -  ..;  '   li  have  only 

roe*'  •  xpi-rimcnts  sro  ngrcat  advance 

on  1  it  thr  ftni^.     Th<-  ron^trii"-- 

timt 

,.h., 
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We  know  now  thai  evajiointioa  by  itself  does  not  cause  a  dilTcrence 
in  electric  potential,  and  that  Volta's  effect  was  dne  to  friction  of 
the  vapour  generated  against  tho  sides  of  the  vessel ;  but  this  has 
only  been  established  quite  recently. 

The  results  on  electrical  effects  due  to  evaporation  led  Volta  to 
the  closer  investigation  of  the  phenomena  of  atmospheric  electricity, 
a  subject  which  seems  always  to  have  had  a  special  attraction  fcr 
him.  Between  17SS  and  1790  he  wrote  nine  letters  on  ilcUorologia 
ElcUrica  addressed  to  Lichtenberg.  The  first  two  letters  treat  of 
electrical  measurements.  For  the  pith  ball  electroscope  he  substi- 
tutes the  straw  cle'-iromcter,  in  which  the  angle  of  divergence  of  two 
eleetriiied  straws  is  measured.  Different  elcctroraetens  of  various 
sensitiveness  are  carefully  graduated  and  compared  with  each  other. 
Xor  is  this  all :  Volta  has  never  as  yet  received  ths  credit  of  bavin'; 
constructed  tho  first  absolute  electrometer,  and  for  having  conijiartfi 
his  other  instruments  with  it,  so  that  it  would  be  possible  now  \a 
refer  all  bis  measurements  to  absolute  units.  His  electrometer 
consisted  of  a  balance,  one  pane  of  which  was  a  flat  round  disk. 
Below  this  disk  was  placed  a  larger  parallel  plate,  conducted  away  to 
earth,  and  stops  were  arranged  so  that  tho  disk  could  not  approach 
the  plate  nearer  than  2  inches.  In  the  unelectrified  state  the 
balance  was  in  a  state  of  equilibrium.  AVhen  the  disk  is  electrified 
it  is  attracted  towards  the  plate  but  kept  nt  its  pro[>er  distance  by 
the  stops ;  weights  are  tlicn  added  in  the  other  plate  of  the  balanoft 
nntil  the  disk  is  torn  away  from  the  stops. 

Tho  remaining  letters  addressed  to  Lichtenberg  contain  obsei- 
rations  on  atmospheric  electricity  and  on  tho  action  of  points 
and  flames  in  discharging  electricity.  The  reader  cannot  help 
feeling  how  very  little  more  we  now  know  about  these  mattera 
than  Volta  did. 

It  was  probably  in  1790  that  Calvani  first  made  the  observa- 
tions which  have  rendered  him  celebrated.  He  was  stnick  by  the 
muscular  contractions  of  a  frog  which  had  recently  been  killed  and 
skinned,  and  was  lying  on  a  table  near  an  electrical  mschine,  whi.h 
was  accidentally  set  to  work.  In  order  to  see  whether  he  could 
obtain  similar  contraction  from  atmospheric  electricity,  he  sus- 
piuded  the  thigh  of  a  frog  bv  means  of  a  hook  from  an  iron  railing, 
and  found  the  contraction  wlieiiever  the  muscle  tonchcd  the  railing. 
He  tried  to  account  for  the  observation  by  assuming  that  the  nerves 
and  muscles  of  the  animal  liody  formed  a  kind  of  Leyden  jar,  w  hicli 
was  discharged  whenever  an  external  circuit  brought  them  into 
electrical  contact.  Volta  at  first  agreed  to  this  explanation,  but  his 
own  experiments  soon  led  him  to  change  his  opinion.  It  is  very 
instructive  to  read  tho  various  letters  and  ess.nvs  in  which  Volta 
describes  his  obsen'ations  and  his  reasoning  which  gradually  led 
him  up  to  the  construction  of  tho  electrical  jile.  llis  whole  ex- 
perimental training  as  well  as  tho  s|>eculstions  of  his  early  yoiuh 
seemed  to  force  him  on  in  tho  right  jath,  and  in  this  work,  as  indc<d 
in  his  whole  career,  none  of  the  discoveries  seems  due  to  chance. 
The  muscle  of  the  frog  soon  npixared  to  him  to  be  nothing  but  a 
vory  delicate  electrometer,  and  he  made  u^  of  it  as  such.  The 
conductors  he  dividetl  into  two  cU.s.«*s!  Conductors  of  the  first 
kind,  to  which  carbon  and  the  metals  lielong,  he  showed  to  bccoina 
electrified  by  contact,  but  in  such  a  way  that  equilibrium  is  estab- 
lished in  each  circuit,  so  that  no  current  of  electricity  can  ba 
produced  by  any  arrangement  containing  conductors  of  this  class 
only.  Conductors  of  the  '.ccond  kind  arc  what  we  should  now  rail 
electrolytes.  An  electric  current  is  prwluccd  whenever  a  circuit  is 
arranged  bctwifn  two  conductors  of  the  first  kind  and  one  of  tiie 
second  kind.  It  is  ini|>0!.sible  hero  to  enter  into  the  history  of  thia 
now  '  '  *  '  ".  t  thei>ry,  but,  although  opinions  may  dilfer 
on  •  ■  f  some  of  the  experiments,  there  is  not  much 

in  \  ■  this  subject  which  could  l)e  calle<l  incorrect 

even  al  tlie  pKiKiit  day.  Volta's  electric  pile  was  fii'it  described  in' 
a  letter  to  .Sir  3.  Banks,  then  president  of  the  Hoyal  .Sc  h  ty.  The 
letter  is  dati'<l  Match  20,  IBOO,  nnd  it  was  read  Infoie  the  .Society 
on  June  20  of  the  same  year.  The  pile  consisted  of  a  number  of 
disks  of  tin  nnd  an  e<|ual  number  of  disks  pi  silver  or  c<'pj»er.  The 
line  and  tin  ]ilat<*s  are  in  cnnt.ift,  and  e.ich  pair  is  stparatrd  by 
some  ]>oroiis  matter  which  is  kept  moist.  He  descriUa  a  mimWr 
of  experiment  il  •■  -"  '-     ''iinej  wiih  this  pile,  and  finally  shows 


that  oil  the 
obtained  frotn 
nnd  "  elecllliitv 


1  are  the  same  as  tl 
)iinr».  Slid  that  tlipt 

ai'   I'l-  litl'.al.      Vtdta  lived  t 


(..r. 


which  can  bo 
"gilvani^m  ** 


tli-\i  lopim-nt  o(  \n*  srnnce  at  the  hanils  of  -  ■■ , 

Oriited,  and    Am|H're.  Imt   ho   was   no  mat!. -  .    :"  o 

subject  grew  Wyond  his  powers.  He  recognired  this  with  that 
frsnk  lionesty  which  is  npiutrrnt  in  all  his  writings,  and  duriug  tho 
:  f y. five  yeaia  of  Itis  life  be  published  nothing  on  electrical 

.1  pirto  hittory  of  Volta's  writings  ought  to  take  in  mu<  h 

whirli  must  )po  omtttrd  hrre.  His  investigiii»iis  on  ga^  analy^i-;. 
and  \\\*  vrrv  inti*t''«Mii(r  p^p^r  on  thu  eitpjiiiion  of  frows  bv  hrnt. 
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V  O  L  T  AIRE 


VOLTAIBE,  FRA.N<rois  Mxkie  Arouet  de  (1694-1778), 
-whose  re*l  nimo  was  FiiASgviis  Mawk  Akouet  simply, 
was  bom  on  the  2 1st  of  November  1694  at  Paris,  and  was 
baptiiod  the  next  day.  His  father  was  Fmni-ois  Arouet, 
•  Dotory ;  his  mother  wes  Mario  Mi^rpucriic  Dnumart 
(sometimes,  but  less  correctly,  sjielt  D'Aimmrd,  npiuireutly 
'because  her  family  was  noblo).  Both  f.ither  and  mother 
were  of  Poitevin  extraction,  but  the  Arouets  had  been  for 
two  generations  established  in  Paris,  the  grandfather  being 
a  pr\>s|ierous  tradesman,  and  tho  father,  as  has  been  said,  a 
still  more  prosperous  notary.  The  Arouet  fan\ily  are  heard 
of  in  Poitou  as  far  lack  as  the  early  16th  century,  and 
appear  to  have  always  belonged  to  the  yeoman-tradesman 
class.  Their  special  homo  was  the  town  of  St  Loup. 
Vo'.tairc  wa^  the  fifth  child  of  his  parents — twin  boys  (of 
whom  one  survived),  a  girl.  Marguerite  Catherine,  and 
another  boy  who  died  young,  having  preceded  him.  Not 
very  much  is  known  of  the  mother,  who  died  when  Voltaire 
himself  was  but  seven  years  old.  She  seems,  however,  to  have 
had  delicate  health,  and  she  pretty  certainly  was  the  chief 
cause  of  Voltaire's  early  introduction  to  good  society,  the 
Abbe  do  Chatcauncuf  (his  sponsor  in  more  ways  than  one) 
having  been  her  friend.  The  father  appears  to  have  been 
somewhat  per-Imptory  in  temper,  but  neither  inhospitable 
nor  tyrannical.  Marguerite  Arouet,  of  whom  her  younger 
brother  was  very  fond,  married  early  ;  the  elder  brother 
Armand  was  a  strong  Jansenist,  and  there  never  was  anv 
kind  of  sympathy  between  him  and  Fran.;ois. 

Voltaire  ap[>ear8  to  have  received  no  very  regular 
education  till  ho  was  ten  years  old  ;  but  tho  Abb6  de 
Chiteauneuf  instructed  him  pretty  early  in  belles  lettres 
and  deism,  and  he  showed  when  quite  a  child  the  unsur- 
riassed  faculty  for  facile  verse-making  which  always  distin- 
guished him,  and  to  which  the  literary  tastes  and  models 
of  the  time  lent  themselves  with  especial  readiness.  But 
ct  the  age  just  mentioned  he  was  sent  to  the  College 
Louis-le-Grand,  which  waa  under  the  management  of  the 
Jesuits.  This  was  in  1704.  He  remained  there  till  171 1. 
It  was  his  whim,  as  part  of  his  general  liberalism,  to 
depreciate  the  education  he  received  ;  but  it  seems  to  have 
ten  a  very  sound  and  good  education,  which  beyond  all 
doubt  formed  the  basis  of  his  ,extraordinariIy  wide,  though 
never  extraordinarily  accurate,  collection  of  knowledge 
subsequently,  and  (a  more  important  thing  still)  disciplined 
and  exercised  his  literary  faculty  and  judgment.  Nor  can 
there  be  much  doubt  that  the  great  attention  bestowed 
on  acting — the  Jesuits  kept  up  the  Renais.sance  practice 
of  turning  schools  into  theatres  for  the  performance  of 
plays  both  in  Latin  and  in  the  vernacular — had  much  to 
do  with  Voltaire's  lifelong  devotion  to  the  stage.  It  must 
have  been  in  his  very  earliest  school  years  that  the  cele- 
brated presentation  of  him  by  his  godfather  to  Ninon  de 
Lenclos  took  place,  for  Ninon  died  in  1705.  She  left 
him  two  thousand  livres  "  to  buy  books  with."  Voltaire's 
school  experience  appears  to  have  been  much  more  like 
that  of  English  schoolboys  than  like  the  dreary  imprison- 
ment of  which  in  later  days  Frenchmen  have  generally 
complained.  He  worked  fairly,  played  fairly,  lived  com- 
fortably, made  good  and  lasting  friends.  Some  curious 
traits  are  recorded  of  this  life — one  being  that  in  the 
terrible  famine  year  of  Malplaquet  a  hundred  francs  a  year 
were  added  to  the  usual  boarding  expense.',  and  yet  the 
Ixjys  had  to  eat  pain  his. 

His  troubles  began  vAen,  in  August  1711,  at  the  age  of 
17,  he  came  home,  and  the  usual  battle  began  between 
a  son  who  desired  no  profession  but  literature  and  a  father 
who,  in  those  days  not  quite  unreasonably,  refused  to  con- 
sider literature  a  profession  at  all.  For  a  time  Voltaire 
submitted,  and  read  law  at  least  nominally,  doing  quite 
other  thinm  besides  or  instead  of  that  study.     The  Abb6 


do,  ChAteauneuf  died  before  his  godson  left  sd.Dol,  but  he 
had  already  introduced  him  to  tho  famous  -..otcrio  of  the 
Temple,  of  which  tho  grand  prior  Vendome  was  the  head, 
and  tho  povts  Chauliou  and  I«  Faro  the  chief  literary 
stars,  and  which  chiefly  existed  for  jiuiposes  of  sometimes 
elegant  and  sometimes  by  no  means  elegant  di-ssipation. 
It  docs  not  appear  that  Voltaire  got  into  any  great  scrapes, 
and  the  anecdotes  recorded  of  this  wild  oats  time  of  hi.s 
are  harmless  enough.  But  his  father  naturally  prognosti 
cated  little  good  to  him  from  such  society,  and  tried  to 
break  him  off  from  it,  by  sending  him  iirst  to  Caen  and 
then  in  tho  suite  of  the  Marquis  de  Chftteauneuf,  the 
abbe's  brother,  to  tho  Hague.  Here,  however,  he  got  into 
what,  in  the  paternal  eyes  at  least,  was  a  far  worse  scrape 
than  staying  out  at  night  or  wasting  his  substance  on  the 
purchase  of  coaches  and  horses.  He  met  a  certain  Olympe 
Dunoyer  ("  Pimpette"),  a  girl  apparently  of  respectable 
character  and  not  bad  connexions,  but  a  Protestant, 
penniless,  and  daughter  of  a  literary  lady  whoso  literary 
reputation  was  not  spotless.  Tho  mother  discouraged  tbo 
affair,  and,  though  Voltaire,  with  an  early  display  of  his 
afterwards  famous  cunning,  tried  to  avail  himself  of  the 
mania  for  proselytizing  which  then  distingi'ished  France, 
his  father  would  not  hear  of  the  match,  ajid  stopped  the 
whole  affair  by  procuring  a  Iclfre  de  cachet,  wliich,  however,' 
ho  did  not  use.  Voltaire,  who  had  been  sent  home,  sub- 
mitted, and  for  a  time  pretended  to  work  in  a  Parisian 
lawyer's  otiice.  But  he  again  manifested  a  faculty  for  get- 
ting into  trouble, — this  time  in  tho  still  more  dangerous 
way  of  writing  libellous  poem.';, — so  that  his  father  was 
glad  to  send  him  to  stay  for  nearly  a  year  (1714-171.')) 
with  Louis  de  Caumartin,  Marquis  de  St  Angc,  in  thu 
country.  Here  he  was  still  supposed  to  study  law,  but  as 
usual  really  devoted  himself  in  part  to  literary  essays,  in 
part  to  storing  up  that  immense  treasure  of  gossiping 
history  which  was  afterwards  one  of  his  most  unique  pos- 
sessions. Almost  exactly  at  the  time  of  the  death  of 
Louis  XIV.  he  returned  to  Paris,  to  fall  once  more  into 
literary  and  Templar  society,  and  to  make  tlie  tragedy  of 
CEdipc,  which  he  had  already  written,  privatelj  known. 
He  was  now  introduced  to  a  less  questionable  and  even 
more  distinguished  coterie  than  Vendome's,  to  the  famous 
"  court  of  Sceaux,"  the  circle  of  the  beautiful  and  am- 
bitious Duchesse  du  Maine.  It  seems,  though  it  is  not 
certainly  known,  that  Voltaire  lent  himself  to  the  duchess's 
frantic  hatred* of  the  regent  Orleans,  and  helped  to  com- 
pose lampoons  on  that  prince.  At  any  rate,  in  May  1716 
he  was  exiled,  first  to  Tulle,  then  to  Sully.  He  was 
allowed  to  return,  but  again  fell  under  susjiicion  of  having 
been  concerned  in  the  composition  of  two  violent  libels, — 
one  in  Latin  and  one  in  French, — called  fvom  iheir  first 
words  the  I'uero  Regnante  and  the  J'ai  vu,  was  inveigled 
by  a  spy  named  Beauregard  into  a  real  or  burlesque  con- 
fession, and  on  May  IG,  1717,  was  arrested  and  seht  to  tho 
Bastille.  He  remained  there  for  eleven  months,  reca.st 
CEdipe,  began  the  Henriadc,  and  deternlinjd  to  alter  his 
name.  Ever  after  his  exit  from  the  Bastille  in  April  1718 
he  was  known  as  Arouet  de  Voltaire,  or  simply  Voltaire, 
though  legally  he  never  abandoned  his  .patronymic.  The 
origin  of  the  famous  name  has  been  much  debated,  and 
attempts  have  been  made  to  show  that  it  actually  existed 
in  the  Daumart  pedigree  or  in  some  territorial  designation. 
The  balance  of  opinion  has,  however,  alwavs  inclined  to  the 
hypothesis  of  an  anagram  on  the  name  "..\rouet  le  jeunc," 
or  "Arouet  1.  j.,"«  being  changed  tovanijto  i  according 
to  the  ordinary  rules  of  the  game.  If  it  be  so,  the  much 
despised  art  of  the  anagrammatist  has  the  triumph  of  pro- 
ducing one  of  the  dozen  or  score  most  famous  names  in 
literary  history. 
I       A  further  "exile"  at  Chatenav  and  e'.sewhere  succeeded 
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the  imprisonment,  and  thongb  Voltaire  was  admitted  to 
an  audience  by  the  regent  and  treated  graciously  it  is 
clear  that  be  was  not  trusted,  and  the  inconvenience  he 
had  suffered  for  a  time. induced  even  his  incorrigibly 
mischievous  nature  to  keep  quiet.  (EJipe  was  acted  at 
the  ThtAtre  Fran(^is  on  IStU  November  of  the  year  of 
release,  and  was  very  well  received,  a  not  dissimilar  rivalry 
between  parlies  to  that  which  not  long  before  had  helped 
Addison's  Calo  assisting  its  success.  It  had  a  run  of 
forty-five  nights,  was  acted  iit  court,  and  brought  the  author 
not  a  little  money  in  profits  and  presents,  besides  a  gold 
medal  from  the  regent  Voltaire  seems  to  have  begun 
with  these  gains  his  long  and  (among  authors)  almost 
unique  series  of  successful  financial  speculations.  But 
adversity  had  by  no  means  done  with  him.  In  the  spring 
of  next  year  the  production  of  Lagrange-Chancel's  libels, 
entitled  the  I'hilippiqurs,  again  brought  suspicion  on  him. 
He  was  informally  exiled,  and  spent  much  time  with 
Marshal  Villars,  again  increasing  his  store  of  "reminis- 
cences." He  returned  to  Paris  in  the  winter,  and  his 
second  play,  /I WtmiJ-c,  was  produced  in  February  1720.  It 
was  a  failure,  and  though  it  was  recast  with  some  success 
Voltaire  never  published  it  as  a  whole,  and  used  parts  of  it 
up  in  other  work.  He  again  spent  much  of  his  time  with 
Villars,  listening  to  the  marshal's  stories  and  making 
harmless  love  to  the  duchess.  In  December  1721  his 
father  died,  leaving  him  property  (rather  more  than  four 
thousand  livrcs  a  year),  which  was  soon  increased  by  a 
pension  of  half  the  amount  from  the  regent  In  return 
for  this,  or  in  hopes  of  more,  he  offered  himself  as  a  spy — 
or  at  anyrate  as  a  secret  diplomatist — to  Dubois.  He 
had,  however,  an  awkward  brush  with  a  fellow-servant  in 
this  honourable  kind  of  work,  for,  meeting  his  old  enemy 
Beauregard  in  one  of  the  minister's  rooms  and  making  an 
offensive  remark,  he  wis  waylaid  by  Ueauregard  some  time 
after  in  a  less  privilege  d  place  and  soundly  beaten,  "rbis 
unpleasant  proceeding  wns  only  a  preliminary  to  Voltaire's 
second  and  most  important  experience  of  "  Black  AVill  with 
a  cudgel,"  to  use  Rochester's  phrase  as  to  the  proper  mode 
6f  dealing  with  troublesome  men  of  letters.  His-  visiting 
espionage,  as  unkind  critics  put  it — his  secret  diplomatic 
mi.'uion,  as  he  would  have  liked  to  have  it  put  himself — 
began  in  the  summer  of  1722,  and  he  set  out  for  it  en 
bonne  forluiie, — in"  company,  that  is  to  say,  with  a  certain 
Madame  de  Itupclmonde,  to  whom  he  as  usual  made  love, 
though  it  may  perhaps  be  platonic  love  only  (for  Voltaire 
was  not  fortunate  in  this  way),  taught  deism,  and  served 
as  an  amusing  travelling  companion.  He  stayed  at  Cam- 
bray  for  some  time,  where  European  diplomatists  were 
■till  in  full  sejution,  journeyed  to  Bru-Hscls,  where  ho  met 
and  quarrelled  with  Jean  Baj  liste  Bousseau,  went  on  to 
the  II.ij.T.i:',  and  then  returned.  .  It  docs  not  seem  that  ho 
did  anything  diplomatically  imporUint,  but  from  that  day 
to  thin  French  GovcrnmenU  have  had  ar.  amiable  weakness 
for  paying  the  travelling  expenses  of  men  of  letters  who 
fcol  inrliiicd  to  »co  the  world.  The  I/eiirioile  had  got  on 
considcr.-ibly  during  the  journey,  and,  according  to  his  life- 
long hil.it,  tho  jpoct,  with  the  help  of  his  friend  Thieriot 
anri  otlKT",  hnd  been  "  working  the  oraclo  "of  puffery  after 
a  fashion  not  particularly  creditable,  but  perhaps  recom- 
mended by  A  knowledge  of  mankind.  During  the  Into 
autumn  and  wintrr  nt  1722-23  ho  abode  chiefly  in  Paris, 
taking  a  kind  of  lodging  in  the  town  house  of  M.  do 
Bcrni<  re»,  a  nr.Moman  of  Koucn,  and  endeavouring  to 
procure  a  "privilrgo"  for  his  poem.  In  thi.n  he  wa«  di»- 
apix-iintfd,  but  ho  had  tho  work  printed  at  Rouen  never- 
thcl'v,  and  spent  the  summer  of  1723  revising  it  In 
NovoniUr  ho  rini^-ht  umallpox  and  was  vcrj-  ncriously  ill,»o 
that  tti"  lK«.k  was  not  given  to  the  world  till  iho  spring  of 
1724  (and  than  of  courte,  a*  it  bad  no  privilege,  appearwl 


privately).  Almost  at  the  same  time,  March  4,  hb  third 
tragedy,  Maiiamnf,  appeared,  at  first  with  great  succc^?. 
but  before  the  curtain  fell  complete  .damnation  ftll  on  it. 
The  regent  had  died  shortly  before,  not  to  Voltaire's 
advantage  ;  for  though  that  rather  hardly  treated  pei-son 
had  little  reason  to  love  the  poet  he  had  been  a  generous 
patron  to  him.  Voltaire  had  made,  however,  a  useful 
friend  in  another  grand  teigniur,  as  profligate  and  nearly 
as  intelligent,  the  duke  of  Richelieu,  and  with  him  he 
passed  1724  and  the  next  year  chiefly,  recasting  }[aricimnr 
(which  was  now  successful),  writing  the  comedy  of  L'linHf- 
cifl,  and  courting  the  queen,  the  ministers,  the  favourites, 
and  everybody  who  seemed  worth  courting.  The  end  of 
1725  brought  a  disastrous  close  to  this  period  of  his  life. 
He  was  insulted  in  one  way  or  another  by  the  Chevalier 
de  Rohan,  replied  with  his  usual  sharpness  of  tongue,  and 
shortly  afterwards,  when  dining  at  the  Hotel  Sully,  was 
called  out  and  bastinadoed  by  tho  chevalier's  hirelings, 
Rohan  himself  looking  on.  Nobody  would  tike  his  part, 
and  at  last  he  challengecl  Rohan,  who  accepted  the  chal- 
lenge but  on  the  morning  appointed  for  the  duel  Voltaire 
was  arrested  and  sent  for  the  second  time  to  the  Bastille. 
This  was  nearly  three  months  after  the  outrage.  Voltaire 
had  been  ostentatiously  taking  lessons  in  fencing  mean- 
while, and  it  requires  some  effort  to  sympathize  with  him 
in  all  the  circumstances.  He  was  only  kept  in  confine- 
ment a  fortnight,  and  was  then  packed  oS  to  England  in 
accordance  with  his  own  request  In  the  then  state  of 
social  matters  in  France  this  was  probably  the  best  end  of 
the  matter,  and  nobody  comes  out  of  it  so  badly  as.  the 
duke  of  Sully,  who,  by  tho  code  of  gentlemen  of  all  ages, 
was  clearly  bound  to  take  tho  part  of  the  guest  who  had 
been  trepanned  from  his  own  table,  and  did  not  take  it 
But  here  also  Voltaire  took  the  best  means  of  jiuttlng  him- 
self in  the  wrong  and  his  enemies  in  tlie  right  by  cutting 
Maximilien  de  BiHhune's  name  out  of  the  llmrindf. 

No  competent  judges  ha\e  ever  mistaken  the  importance 
of  Voltaire's  visit  to  England,  and  the  influence  it  exercised 
on  his  future  career.  In  the  first  place,  the  ridiculous  and 
discreditable  incident  of  the  beating  had  time  to  blow 
over ;  in  the  second  (as  a  ])r8vious  ex|icrience  of  J.  B. 
Rousseau'.s,  which  a  good  man  of  business  like  Voltaire 
was  not  likely  to  forget,  had  shown),  England  was  a  very 
favourable  place  for  Frenchmen  of  note  to  pick  up  guineas  ; 
in  the  third,  and  most  im|>ortant  of  all,  his  contact  with  a 
people  then  far  more  different  in  every  conceivable  way 
from  their  neighbours  than  any  two  peoples  of  Europe  are 
different  now,  acted  as  a  sovereign  tonic  and  stimulant  on 
his  intellect  and  literary  faculty.  Before  tho  English  visit 
Voltaire  had  been  nn  elegant  trifler,  nn  adept  in  tho  forms 
of  literature  )inpular  in  French  society,  a  sort  of  superior 
Dorat  or  Bouffiers  of  earlier  growth.  Ho  returned  from 
that  visit  one  of  tho  foremost  literary  men  in  Europe,  with 
view.*,  if  not  profound  or  accurate,  yet  wide  and  acute 
on  all  l(t  r/randt  n{jfl',  and  with  a  solid  stock  of  money 
to  make  him  independent  of  those  great  men  of  his  own 
country  who  had  taught  him  how  dearly  their  patronage 
was  to  bo  purchased.  Tho  visit  lostcd  about  three  year*, 
from  1726  to  1729;  and,  as  if  to  mako  tho  visitor's  luck 
certain,  Gcorgo  I.  died  and  George  II.  succeeded  soon  after 
his  arrival.  Tho  new  king  was  not  fond  of  "  bootry,"  but 
Queen  Caroline  was,  and  tho  international  jealousy  («hir!i, 
though  there  w,v<  no  actual  war,  was  never  stronger  th.nn 
then)  KM  pleased  at  tho  thought  of  welcoming  a  distin- 
guishrd  exile  from  French  illiberality.  Tho  Walpolcs,  Bubh 
Dodington,  Bolingbroko  especially.  Sir  Ever»r<l  Falkencr. 
a  merchant  and  a  diplomatist  Vonng,  Conprcve,  Sarah 
Marlborough,  I'opr,  were  among  his  English  friends.  Uo  at 
least  tried  to  appreciate  Shakespeare,  and  at  least  attaintil 
to  tho  length  of  now  copying  and  now  roVilinn  him.     P 


V  (>  L  T  AIRE 


287 


'was  much  (truck  (and  it  would  a]>i>car  not  nnfroqucntly 

lu'jxed)  by  Eiiijlisli   namicirs   was  di.c;ily  iienetiatod  by 

^Jl,ll^U   tulcratiou   (or   inTsoiml    (rcotbouglit   and  ccccu- 

t'    ^v.  ami  (though  the  amount  is  very  variously' stated) 

.lucd  sonio  thousands  of  (lounjs  from  an' auth- 

.  lih  edition  of  tho  Ifatrindt  dedicated  to  the 

.;■;..:.     IJut  ho  visited  Paris  now  and  then,  without  jicr- 

i.K->iuu  (at  other  times  ho  obtained  permission  ^o  go  with- 

\  i-itin^  it),  and  his  jniud,  like  tho  mind  of  every  exiled 

uui.m,  was  always  set  thereon.     He  at  last  gained 

lull  licence  to  return  in  the  spring  of  ITllV). 

He  was  full  of  literary  projects,  and  immediately  after 
Ms  return  he  is  said  to  have  increased  his  fortune  im- 
1.;  ..?cly  by  a  lucky  lottery  speculation.  Tho  JItiii-iaJt  was 
a;  list  licensed  in  Fmnce  ;  Unilus,  a  play  which  he  had 
|ii  ;iitcd  in  England,  was  accepted  for  performance,  but  kept 
back  for  a  time  by  the  author  ;  and  ho  began  tho  celebrated 
l>ocin  of  the  Puccll<,  the  amusement  and  the  torment  of 
great  jKirt  of  his  life.  But  he  had  great  diflicultics  with 
two  of  his  chief  works  which  were  ready  to  appear,  and 
did  after  a  fashion  appear  in  1731, — to  wit,  CluuUs  XII. 
r.ud  tho  Leltrts  jiir  les  Amjlah.  With  both  ho  took  all 
iinv.'inable  pains  to  avoid  offending  tho  censorship;  for 
\'  :  lire  had,  more  than  any  other  mau  who  ever  lived,  the 
„  ...:y  and  tho  willingness  to  stoop  to  conquer.  At  the 
end  of  1730  Di-u'.ui  did  actually  get  acted  with  not  incon- 
siderable but  gradually  decreasing  success.  Then  in  the 
Apring  of  the  ne.^;t  year  he  went  to  Uouen  to  get  Charles 
'XII.  suireptitiously  printed,  which  he  accomplished.  In 
all  this  nomadic  life  of  his,  which  had  now  reached  more 
tlian  "  the  middle  of  the  way,"  he  had  never  had  a  house 
of  his  own,  nor  had  he  now,  though  for  a  rather  unusually 
long  time  he  was  halfgucst  half-boarder  with  the  Comtesse 
de  Fontaiue-Martul.  In  1732  another  tragedy,  linphilc, 
appeared  with  the  same  kii.d  of  halting  success  which  had 
distinguished  the  appearance  of  its  elder  sisters  since 
(L'lijx.  But  at  last,  on  August  13,  1732,  he  produced 
Zdiit,  the  best  (with  Jleiope)  of  all  his  plays,  and  one  of 
the  ten  or  twelve  best  plays  of  the  whole  French  classical 
school.  Its  motive  was  borrowed  to  some  e.\tent  from 
Olliello,  but  that  matters  little.  In  the  following  winter 
the  death  of  his  hostess  turned  hlra  out  of  a  comfortable. 
abode.  He  still,  however,  did  not  set  up  housekeeping, 
but  took  lodgings  with  an  agent  of  his,  one  Demoulin,  in 
an  out  of  ibe-way  part  of  Paris,  and  was,  for  some  time  at 
least,  as  much  occuj)ied  \vith»contracts,  speculation,  and  all 
sorts  of  means  of  gaining  money  m  with  literature. 

It  was  in  the  middle  of  this  period,  however,  in  1733, 
that  two  important  books,  the  Letlres  P/dlo.'ophujues  sui-  /(s 
Aii'jlais  and  the  Temple  du  Gout  appeared.  J'oth  were 
likely  to  make  bad  blood,  for  the  latter  was,  under  the 
mask  of  easy  verse,  a  satire  on  contemporary  French  litera- 
ture, especially  on  J.  B.  Rousseau,  and  the  former  was,  in 
the  guise  of  a  criticism  or  rather  panegyric  of  English 
ways,  an  attack  on  everything  established  in  tho  church 
and  state  of  France.  It  was  published  with  certain  "  re- 
marks "  on-Pascal,  more  offensive  to  orthodo.xy  than  itself, 
and  no  mercy  was  shown  to  it.  The  book  was  condemned  . 
(June  10,  1734),  the  copies  seized  and  burnt,  a  warrant 
issued  against  the  author,  and  his  dwelling  searched.  He 
himself,  as  usual  henceforward,  took  care  to  be  out  of  tho 
way  of  danger,  and  was  safe  in  the  independent  diichy  of 
Lorraine  with  Madame  du  Chfttelet,  not  having  taken, 
but  very  shortly  about  to  take,  up  his  abode  with  that 
"  respectable  Emily  "  at  her  famous  chateau  of  Cirey. 

If  the  English  visit  may  be  regarded  as  having  finished 
Vol'aire's  education,  the  Cirey  residence  may  he  justly  said 
to  bo  the  fitst  stage  of  his  literary,  manhood.  He  had 
written  important  and  characteristic  work  before  ;  but  he 
had  jilways  been  in  a  kind  of  literary  Wunderjahre.     He 


now  obtained  a  settled  home  for  ninny  years,  and,  taught 
by  his  nunuious  brushes  with  the  .•.uthorilict;,  ho  begai. 
and  successfully  carried  out  that  system  of  keeping  out  of 
personal  harm's  way,  ami  Of  at  once  denying  any  awkward 
responsibility,  which  made  hiiu  for  nearly  half  a  century  at 
once  the  chief  and  iho  mo.st  prosperous  of  European 
heretics  in  regard  to  all  established  ideas.  Ho  was  in  no 
great  or  immediate  danger  on  this  particular  occasion, 
especially  as  he  was  pertectly  ready  to  deny  his  authorship, 
and  ho  travelled  about  for  some  time,  visiting  the  camp  at 
Philippsburg,  where  sonio  not  very  important  fighting, 
notable  only  for  being  the  last  campaign  of  Eugcvie,  was 
going  on.  It  was  not  till  tho  summer  of  1 734  that  Cirey,  a 
half-dismantled  country  house  on  tho  borders  of  Champagne 
and  Lorraine,  was  fitted  up  widi  Voltaire's  money  and  be- 
came tho  headquarters  of  himself,  of  his  hostess,  and  now 
and  then  of  her  accommodating  husband.  Many  pictures 
of  tho  life  here,  some  of  them  not  a  little  malicious,  survive. 
It  was  not  entirely  a  bed  of  roses,  for  tho  "  respectable 
Emily's"  temper  was  violent,  and  after  a  tiino  she  sought 
lovers  who  were  not  so  much  lUs  cirih)  nv.r  as  \'oltaire.  But 
it  provided  him  with  a  safe  and  comfortable  retreat  and 
with  something  of  the  same  kind  of  convenience  for  literary 
work  which  matrimony  provides  for  more  commonplSco  or 
more  scrupulous  men  of  letters.  In  JIarch  1735  the  ban 
was  formally  taken  off  him,  and  he  was  at  liberty  to  return 
to  Paris,  a  liberty  of  which  ho  availed  himself  but  sparingly 
now  and  ever  afterwards,  finding  himself  better  ajway  from 
tho  capital.  At  Cirey  he  wrote  iudefatigably  and  did  nut 
neglect  business.  The  principal  literary  results  of  his 
early  years  here  were  the  play  of  Ahirc  (173G)  and  a  long 
treatise  on  the  Newtonian  system  which  he  and  Madame 
du  ChiUelct — an  expert  mathomatician — wrote  together. 
But  as  usual  Voltaire's  extraordinary  literary  industry  was 
•rather  shown  in  a  vast  amount  of  fugitive  writings  than 
in  substantive  works,  though  for  the  whole  space  of  his 
Cirey  residence  he  was  engaged  in  writing,  adding  to,  and 
altering  the  PuctlU.  In  the  very  first  days  of  his  sojourn 
he  had  thus  written  a  pamphlet  with  the  imposing  title 
of  "  Treatise  on  .Jletaiihysics."  Of  metaphysics  proper 
,  A'oltaire  neither  now  nor  at  any  other  time  understood 
i'.nything,  and  tho  subject,  like  every  other,  merely  served 
him  as  a  pretext  for  laughing  at  religion  with  the  usual 
reservation  of  a  tolerably  aHirmative  deism.  In  JIarch 
173G  one  of  the  least  creditable  events  of  his  life,  yet  still 
not  wholly  discreditable,  hap|)ened.  An  avowal  of  the 
Enrjlish  Ldkrs  was  got  out  of  him  privately  and  then  used 
publicly  as  an  engine  of  extortion.  In  the  same  year  he 
received  his  first  letter  from  Frederick  of  Prussia,  then^ 
crown  prince  only.  Ho  was  soon  again  in  trouble,  this 
time  for  the  poem  of  the  Mondain,  and  he  at  once  crossed 
the  frontier  and  then  made  for  Brussels.  Ho  spent  about 
three  months  in  the  Low  Countries,  and  in  JIarch  1737 
returned  to  Cirey,  and  continued  writing,  making  experi- 
ments in  physics  (he  had  at  this  time  a  largo  laboratory), 
and  busying  himself  not  a  little  with  iron-founding,  the 
chief  industry  of  the  district.  The  best  known  accounts 
of  Cirey  life,  those  of  Madame  de  Grafigny,  date  from  the 
winter  of  1738-39;  they  are,  as  has  been  said,  somewhat 
spiteful  but  very  amusing,  depicting  the  constant  quarrels 
between  JIadame  du  Chatelet  and  Voltaire,  his  intense 
suffering  under  criticism,  his  constant  dread  of  the  sur- 
reptitious publication  of  the  Pucclle  (which  nevertheless  he 
could  not  keep  his  hands  from  writing  or  his  tongue  from 
reciting  to  his  visitors),  and  so  forth.  Thejchief  and  most 
galling  of  his  critics  at  this  time  was  the  Abb<5  Desfontaines, 
and  the  chief  of  Desfontaines's  attacks  was  entitled  La, 
Vo/lainmanie,  in  reply  to  a  libel  of  Voltaire's  called  Le 
Preservalif.  Both  combatants  had,  according  to  the  absurd 
habit  of  the  time,  to  disown  their  works,  Desfontainesfs 
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disarowar  being  formal  and  procnred  by  the  exertion  of 
alt  Voltaire's  own  influence  both  at  home  and  abroad. 
For  he  had  as  little  notion  of  tolerance  towards  others  as 
of  dignity  in  himself.  In  April  1739  a  journey  was  made 
to  UrUiciels,  to  Paris,  and  then  again  to  Brussels,  which  \fas 
the  headquarters  f^r  a  considerable  time  owing  to  some 
law  allairs  of  the  Du  Chatelets.  Frederick,  now  king  of 
I'nij-ia.  made  not  a  few  efforts  to  get  Voltaire  away  from 
Maui'iio  du  Chatelet,  but  unsuccessfully,  and  the  king 
earned  the  lady's  cordial  hatred  by  persistently  refusing  or 
pmitting  to  invite  her.  At  last;  in  September  1740, 
master  and  [lupil  met  for  the  first  time  at  Cleves,  an  j 
interview  followed  three  months  later  by  a  longer  visit  at  j 
Remusberg.  Brus!.eb  was  again  the  headijuarters  in  1741,  | 
by  which  time  Voltaire  had  finished  the  best  and  the 
second  or  third  best  of  his  pl.iys,  Mhvjtt  and  MalioiiKt. 
MiUioMil  was  i>laye<l  first  in  the  year  and  at  the  place  just 
mentioned  ;  it  did  not  api>ear  in  Paris  till  August  next 
year,  and  Jl/ctn/-c  not  till  1743.  Tliis  last  was  and  de- 
served to  be  the  nio»t  successful  of  its  author's  whole 
theatre.  It  was  in  this  same  year  that  he  received  tlie 
aogiilar  diplomatic  mission  to  Frederick  which  nobody 
seems  to  have  taken  seriously,  and  after  his  return  the 
oscillation  between  Hrussels,  Cirey,  and  Paris  was  resumed, 
in  a  manner  rather  difficult  to  record  in  a  short  biography. 
Daring  the.'ie  years  Voltaire's  production  of  miscellanies 
was  as  constant  as  usual,  but  his  time  allotted  to  serious 
work  was  chiefly  given  to  history  and  much  of  the  Sstai 
fur  let  Jliruis  and  the  Sierte  de  Lovii  XIV.  was  now  com- 
posed. He  also  returned,  not  too  well-advisedly,  to  the 
business  of  courtiership,  which  he  had  given  up  since  the 
death  of  the  regent.  He  wa."!  much  employed,  owing  to 
Richelieu's  influence,  in  the  fetes  of  the  daujihin's  marriage, 
and  was  rewarded  on  Xew  Year's  day  1745  by  the  appoint- 
ment to  the  post  of  historioi,'rapher-royal,  onre  jointly  held 
by  Racine  and  Boileau.  The  situation  itself  and  its  ac- 
companying privileges  were  what  Voltaire  chiefly  aimed 
at,  but  there  was  a  salary  of  two  thousand  livres  attached, 
and  he  had  the  year  before  come  in  fur  three  times  as 
much  by  the  death  of  his  brother.  In  the  same  year  he 
wrote  a  poem  on  Fontenoy,  he  received  medals  from  the 
pope,  and  dedicated  MaltowH  to  him,  and  he  wrote  court 
divtiiit$f>n(ats  and  ether  things  to  admiration.  But  he 
was  not  a  thoroughly  skilful  courtier,  and  one  of  the  best 
known  of  Voltairiana  is  the  contempt  or  at  least  silence 
with  which  Louis  XV. — a  sensualist  but  no  fool — received 
the  maladroit  and  almost  insolent  inquiry  Trxtjan  tit- 
il  con/mi  /  addressed  in  his  hearing  to  Richelieu  at  the 
«lo8e  of  a  piece  in  which  the  emperor  had  appeared  with 
a  transparent  reference  to  the  king.  All  this  assentation  | 
had  at  least  one  effect.  He  who  had  been  for  yean  ad-  ' 
mittedly  the  first  writer  in  France  had  been  repeatedly 
passed  over  in  elections  to  the  Academy.  He  was  at  last 
elected  in  the  spring  of  1746,  and  received  on  May  9. 
Then  the  tide  began  to  turn.  His  favour  at  court  had 
naturally  'xi'pernted  his  enemies  ;  it  had  not  secured  him 
any  real  'A  even  a  gentleman.«hip  of  the  chamber 

WM  no  ■!,  except  from  the  money  point  of  view. 

He  did  i.^t  iDiictd  hold  it  very  long,  but  was  permitted  to 
sell  it  for  a  large  sum,  reuining  the  rank  and  privileges. 
He  had  vnriou*  proofs  of  the  instability  of  his  hold  on  the 
king  diiriiu'  1747  »nd  in  174?.  Ho  once  Uy  in  hiding  for 
tK  '    and  afterwards  for  a  time  lived 

cl.  :e  Madame  da  Chitelet  had  estab- 

lished bcrsc;i  a;  •  f   King  SlanisUus,  where  she 

carried  od  her  flii  >  Saint  Lambert,  and  where, 

ir  "  '    r  174'.',  »tio  iiK-i,  not  in,  but  about  four  dsys 

ail  :th, 

'lli'j   S'.i'ii  of  Madame  d It  Ch&telet  is  another  taming 
point  in  the  history  of  VolUire.     He  was  now  not  ayonng 


man — indeed  he  was  fifty-five — but  he  had  nearly  thirty 
years  more  to  li%-e,  and  he  had  learnt  much  during  what 
may  be  called  his  Cirey  cohabitation.  On  the  one  hand, 
he  had  discovered  that  it  was  undesirable  that  a  man 
should  not  have  a  household  ;  on  the  other,  he  had  dis- 
covered that  it  was  still  more  nndcsirable  that  a  man 
should  put  himself  under  illegitimate  petticoat  government. 
For  some  time,  however,  after  Madame  du  Chatelet's  death 
he  was  in  a  state  of  pitiable  unsettlement  At  first,  after 
removing  his  goods  from  Cirey,  he  hired  the  greater  jart 
of  the  Chatelet  town  house  and  then  the  whole.  He  had 
some  idea  of  settling  down  in  Paris,  and  might  perhaps 
have  done  so  if  mischief  had  not  been  the  very  breath  of 
his  nostrils.  He  could  not  bring  himself  to  testily  in  any 
open  and  dangerous  manner  for  what  he  thought  to  be  the 
truth;  be  could  not  bring  himself  to  refrain" from  attack- 
ing, by  every  artifice  and  covert  enginery,  what  he  thought 
to  be  falseUood.  He  went  on  writing  tales  like  Zadii). 
He  engaged  in  a  foolish  and  undignified  struggle  witli 
Crebillon  ;)e/-f  (not  n'lt),  a  dramatist  who,  in  part  of  one 
play,  BhndnmisU  (t  Ziaobit,  has  struck  a  note  of  tragedy 
in  the  grand  Cornelian  strain,  which  Voltaire  could  never 
hope  to  echo,  and  Avho,  in  most  of  his  other  efforts,  was  and 
is  mainly  futile.  He  used  the  most  extraordinary  efforts 
to  makeliimself  more  popular  than  he  was,  but  he  could 
not  help  being  nocomfortable  in  a  city  where  the  court 
all  but  threatened,  and  where  the  city  did  more  than  all 
but  laugh. 

All  this  time  Frederick  of  Prussia  had  been  continuing 
hb  invitations,  and  the  "  respectable  Emily  "  was  no  longer 
in  the  way.  It  does  not  appear  that,  at  any  rate  at  first, 
Frederick  made  any  real  ditEculty  as  to  money.  Indeed 
he  behaved  en  the  whole  very  generously.  Voltaire  left 
Paris  on  the  loth  June  1751,  and  reached  Berlin  on  the 
iOth  July. 

This  Berlin  visit  might  itself  be  treated,  without  undue 
extension,  at  the  length  of  the  present  article  ;  but  its 
circumstances  may  be  presumed  to  be  already  more  or  less 
familiar  to  most  English  readers  from  the  two  great  cs-says 
of  Macaulay  and  Carlyle  as  well  as  from  the  Frederick  ol 
the  latter.  It  is  desirable,  if  not  altogether  necessary,  to 
say  that  these  two  masters  of  English  were  not  ])crhap8 
the  best  qualified  to  relate  the  story.  Both  were  unjust  to 
Voltaire,  and  Macaulay  was  unjust  to  Frederick  as  well. 
It  is  quite  certain  that  at  first  the  king  behaved  altogether 
like  a  king  to  his  guest.  He.  pressed  him  to  remain  ;  he 
gave  him  (the  words  are  Voltaire's  own)  one  of  his  orders, 
twenty  thousand  francs  a  year,  and  four  thousand  ad- 
ditional for  his  niece,  Madame  Denis,  in  cai-e  she  would 
come  and  keep  house  for  her  uncle.  But  Voltaire's  con- 
duct was  from  the  first  Voltairian.  He  sent  a  letter,  in 
which  Madame  Denis  pleaded  with  him  to  return,  to 
Frederick — an  odd  way  of  ingratiating  his  niece  with  that 
monarch.  He  insisted  on  the  consent  of  his  own  king, 
which  was  civen  without  delay  and  on  ver}'  liberal  terms, 
— Louis  XV.,  if  gossip  is  to  bo  trufled,  pointing  out  with 
considerable  ithrcwdncss  that  it  was  not  his  fault  if  Voltaire 
would  put  himself  constantly  in  hot  water,  and  still  \ta» 
his  fault  that  there  were  so  few  men  of  letters  in  Prussia 
that  it  suited  the  king  of  Prussia  to  ask  them  to  dinner, 
and  BO  many  in  France  that  it  was  quite  impossible  for  the 
king  of  France  to  do  »o.  Frenchmen,,  always  touchy  on 
such  a  point,  regarded  Voltaire  a-  ''  '  rtcr; 

and  ho  was  not  long  before  ho  I   '  M<r- 

t  •'      .'h  bis  residence  in  I'm-    i  n.  tu.vni    ii~i..i    for 

I  '  years.     It  was  quite  iin|>o.uibla  that  Voltaire 

nii.i  rr.  iirick  thould  get  on  together  for  long.  Voltaire 
»a«  not  humble  enough  to  be  a  mere  bull,  as  many  o( 
Frederick's  led  |x>ets  were  ;  he  was  not  enough  of  a  gentle 
luao  to  hold  his  own  place  with  dignity  and  discrotioD ;  he 
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was  cou^tftntly  joalou-i  bo:h  of  hii<  oqunls  in  age  nnii  re- 
putation, such  OS  MaupertuiH,  mid  of  liis  juniora  ami  iii- 
;-riora,  such  ns  lUcularJ  D'AnmuJ.  lie  was  greedy, 
restless,  and  in  a  way  l!olic?ni.\n.  Frodcviek,  though  his 
lovo  of  tensing  for  tcasing's  sake  has  lioou  exaggcintcd  by 
Mooaulay,  was  anything  but  amiable  in  disposition,  was  a 
martinet  of  the  first  water,  had  a  sliarp  though  onesided 
idea  o(  justice,  and  had  not  the  slightest  intention  of 
tllowing  Voltaire  to  insult  or  to  tyranni/o  over  his  other 
gliosis  and  servants.  If  ho  is  to  be  blamed  in  this  iiaiti- 
cular  matter,  the  blame  must  l>o  chiefly  confined  to  his 
imprudcnco  hi  inviting  Voltaire  at  the  bjginning  and  to 
the  brutality  of  his  conduct  at  the  end.  Within  Voltaire 
there  was  always  r  mischievous  and  illbchavcd  child  ;  and 
ho  was  never  m  >ro  mischievous,  more  ill-behaved,  and 
more  childish  tha  in  these  years.  But,  knowing  as  wo  do 
what  he  was,  the  i  is  much  excuse  for  him.  lie  tried  to 
get  D'Arnaud  exi  cd  and  succeeded.  He  got  into  a  quite 
unnecessary  quar.  el  with  Lessing,  the  njost  distinguished, 
or  at  least  the  most  gifted,  German  author  of  the  day. 
He  had  not  been  in  the  country  six  months  before  ho 
engaged  in  a  discreditable,  and  in  Prussia  directly  illegal, 
piece  of  financial  gambling  with  Hirsch,  the  Dresden  Jew. 
He  had  the  extreme  unwisdom  and  meanness  to  quarrel 
with  this  agent  of  his  about  money,  and  was  at  least 
accused  of  something  like  downright  forgery-^that  is  to 
say,  of  altering  a  paper  signed  by  Hinsch  after  ho  had 
signed  it.  The  king's  very  well  justified  disgust  at  this 
affair  (which  camo  to  an  open  scandal  before  the  tribunal.s) 
wa'  so  great  that  he  was  on  the  point  of  ordering  Voltaire 
out  of  Prussia,  and  Dargct  th>  secretar"  had  no  small 
trouble  in  arranging  the  affair  (February  IT.'il).  Then  it 
was  Voltaire's  turn  to  be  disgusted  with  an  occupation  he 
had  undertaken  himself — the  occupation  of  "  buckwash- 
ing  "  the  king's  French  verses.  However,  ho  succeeded  in 
finishing  and  printing  the  Siicle  de  Louis  X J V.,  while  the 
Dictionnaire  Pliilosop/iique  is  said  to  have  been  devised 
and  begun  at  Potsdam.  But  Voltaire's  restless  temper 
was  brewing  up  for  another  storm.  In  the  early  autumn 
of  1751  La  Mettrie,  one  of  the  king's  parasites,  and  a 
man  of  much  moro  talent  than  is  generally  allowed, 
horrified  Voltaire  by  telling  him  that  the  king  had  in  con- 
versation applied  to  him,  Voltaire,  a  proverb  about  "suck- 
ing the  orange  and  Hinging  away  its  skin  ;"  and  about 
the  same  time  the  dispute  with  Maupertuis,  which,  had 
more  than  anything  else  to  do  with  his  exclusion  from 
Prussia,  came  to  a  head.  No  one  quite  knows  how  it 
began,  though  it  is  probably  enough  to  say  that  Maupertuis 
and  Voltaire  had  been  of  old  quasi-rivals  in.  the  tavour 
of  the  "divine  fimilie,"  that  as  president  of  the  Berlin 
Academy  Maupertuis  was  jn  a  manner  Voltaire's  literiry 
superior,  that  ho  was  a  man  of  rough  and  boorish  manners, 
and  that  he  is  said  at  least  to  have  refu.sed  his  aid  in  the 
Hirsch  affair.  He  also  seems  to  have  had  something-  at 
least  to  do  with  a  tedious  and  complicated  squabble  ariiiing 
from  the  work  of  a  certain  La  Beaumelle,  a  literary  hack  of 
the  time,  not  without  ability,  who  chose  to  visit  Berlin 
and  court  Voltaire.  The  final  rupture  was  provoked  by 
Maupertuis  him.self,  though  indirectly,  by  a  dispute  into 
which  he  got  with  one  Kiinig.  The  king  took  his  pre- 
sident's part ;  Voltaire  (unluckily  for  him,  but  with  suffi- 
cient adroitness  to  make  no  open  breach)  took  Kiiiiig's. 
But  Jfaupcrtuis  must  needs  write  his  Letlersj  and  there- 
upon (1752)  appeared  one  of  Voltaire's  most  famous,  though 
perhaps  not  one  of  his  most  read  works,  the  BialrAe  du 
Docteur  Akakia.  Even  Voltaire  did  not  venture  to  publish 
this  lampoon  on  a  great  official  of  a  prince  so  touchy  as 
the  king  of  Prussia  without  some  permission,  and  if  all 
tales  are  true  h;i  obtained  this  by  another  piece  of  somo- 
thing  like  forgci^ — getting  tha  Idng  to  endorse  a  totally 


diirerc;;'.  i  -.inphlet  on  it.-f  last  leaf,  and  allixmg  tiint  last 
leaf  to  AkakKi.  Of  this  Frederick  was  not  awajc ;  but  hr 
did  get  some  wind  of  tho  Diairibc  itself,  sent  for  the 
author,  heard  it  read  to  his  own  great  amuscnionl,  niid 
either  actually  burned  tho  MS.  or  believed  that  it  wat^ 
burnt.  In  a  few  days  printed  copies  appeared.  Now 
Frederick  did  not  like  disubcdioncc,  but  ho  .still  less  liked 
being  made  a  fool  of,  and  ho  put  Volt.iire  iinilcr  nirc.'it. 
But  again  tho  alTair  blew  over,  which  i.i  at  least  a  prcmf 
that  tho  king  was  not  wanting  in  longsulToring.  Ho 
believed  that  the  edition  of  Aliikia  confiscated  in  Prussia 
was  tho  only  one.  Alas  !  Voltaire,  according  to  his  usual 
fashion,  had  sent  copies  away;  others  had  been  iirinlcd 
abroad  ;  and  the  thing  was  irrecoverable.  Of  course  it 
could  not  bo  [iroved  that  he  had  ordered  tho  printing,  and 
all  Frederick  could  do  was  to  have  tho  panqililot  burnt  by 
tho  hangman.  Things  were  now  drawing  to  a  crisis. 
One  day  Voltaire  sent  his  orders,  lirc.,  back  ;  tho  next 
Frederick  returned  them,  but  Voltaire  had  quite  made  up 
his  mind  to  fly.  A  Iqud  of  reconciliation  occurred  in 
March,  and  after  .some  days  of  good-fellow.ship  Voltairo  at 
last  obtained  the  long-sought  leave  of  absence  and  left 
Potsdam  on  the  2Gth  of  the  month  (1753).  It  was  nearly 
three  months  afterwards  that  tho  famous,  ludicrous,  and 
brutal  arrest  whs  made  at  Frankfort,  on  tho  persons  of  liim- 
.solf  and  Lis  niece,  who  had  met  him  meanwhile.  There 
was  some  faint  excuse  for  Frederick's  wrath.  In  tlio  first 
place,  after  a  pica  of  business  in  Pari.s,  of  tho  nece.s.sity  of 
the  waters  of  Plombiures,  and  so  forth,  it  was  a  little  in- 
congruous that  tho  poet  should  linger  (it  Leipsic.  In  tho 
second  place,  in  direct  disregard  of  a  promise  given  to 
Frederick,  a  supplement  to  Akakia  appeared,  moro  offen- 
sive than  tljo  main  text,  and  was  followed  by  a  paper  war 
of  letters  with  Maupertuis.  But  tlio  king  cooked  his 
spleen  and  bided  his  time.  From  Leipsic,  after  a  month's 
stay,  Voltaire  moved  to  Gotha,  and  seemed  once  more  in 
no  hurry  to  go  on,  his  excuse  being  tho  compilation  of 
Annals  of  the  Empire,  asked  of  hitn  by  tho  duchess  of 
Saxe-Weimar.  Onco  more,  on  May  25,  lie  moved  on  to 
Frankfort,  and  hero  tho  lilow  fell.,  Frankfort,  nominally 
a  free  city,  but  with  a  Prussian  resident  who  did  very 
much  what  he  pleased,  was  not  like  Goiha  and  Leipsic. 
An  excuse  was  provided  in  the  fact  that  tho  poet  had  a 
copy  of  some  unpul)lished  poems  of  Frederick's,  and  as 
soon  as  Voltaire  arrived  tho  thing  was  done,  at  first  with 
courtesy  enough.  The  resident,  Froytag,  was  not  a  very 
wise  person  (though  he  probably  dil  not,  as  Voltairo  would 
have  it,  spell  "jjoi^sie"  "poishio");  constant  references  to 
Frederick  were  liecessary;  and  tho  affair  was  prolonged  so 
that  Madame  Denis  had  time  to  join  her  undo.  At  last 
Voltairo  did  tho  unwisest  thing  ho  could  have  done  by 
trying  to  steal  away.  lie  was  followed,  arrested,  his  nieco 
seized  separately,  and  sent  to  join  him  in  custody;  and  the 
two,  with  the  secretary  Collini,  were  kept  closo  prisoners  at 
an  inn  called  the  Goat.  This  situation  lasted  some  timo 
(a  timo,  indeed,  since  tho  "icuvro  de  poiishio"  was  at  onco 
recovered,  rather  unintellij;iblo  except  on  tho  score  of 
Freytag's  folly),  and  was  at  last  put  an  end  to  by  tho  city 
authorities,  who  probably  felt  that  they  were  not  playing 
a  very  creditable  part.  Voltaire  left  Frankfort  on  July 
7th,  travelled  safely  to  Mainz,  and  thenpo  to  Mannheim, 
Strasburg,  and  Colniar.  Tho  last-named  place  ho  reached 
(after  a  leisurely  journey  and  many  honours  at  tho  tittle 
courts  just  mentioned)  at  the  beginning  of  October,  and 
here  ho  propo.sed  to  stay  the  winter,  finish  his  Annala  of 
the  Empire,  and  look  about  him. 

Voltaire's  second  stage  was  now  over,  and  ho  was  about 
to  try  what  an  Englishman  would  have  tried  long  before 
— complete  independence  of  hosts  and  patron.s,  mistresses 
and  friends.     Evenjiow,  however,  in  his  sixtieth  year;  it. 
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requirsd  some  more  external  pressure  to  induce  him  to 
tike  this  apparently  obvious  step.  He  bad  been,  in  the 
first  blush  of  his  Frankfort  disaster,  refused,  or  at  least 
DOt  granted,  permission  even  to  enter  France  proper, — a 
rebuff  probably  due  in  about  equal  parts  to  a  wish  not  to 
dis^ileaso  or  disoblige  Frederick,  and  a  wish  to  punish 
Voltaire  himself  for  selecting  Prussia  as  a  home.  At 
Colmar  he  was  not  safe,  especially  when  in  January  1754 
a  pirated  edition  of  the  £fsai  mr  Its  Mams,  written  long 
before,  appeared.  Permission  to  establish  himself  in 
France  was  now  absolutely  refused ;  and  even  JIadanie  dc 
Pompadour  was  powerless;  if  indeed  she  cared  greatly  to 
exert  her  i>ower.  Nor  did  an  extremely  offensive  per- 
formance of  Voltaire's — the  solemn  partaking  of  the 
cucharist  at  Colmar  after  due  confession — at  all  mollify 
Ilia  enemies.  His  exclusion  from  France,  however,  was 
chiefly  metaphorical,  and  really  meant  exclusion  from 
Paris  and  its  neighbourhood.  In  the  summer  he  went  to 
Plombitrcs,  and  after  returning  to  Colmar  for  some  time 
journeyed  in  the  beginning  of  winter  to  Lyons,  and  after 
a  month  there  went,  as  it  may  almost  be  said,  "  home  " — 
to  a  home  which  he  had  never  yet  visited,  but  whicli  was, 
with  slight  changes  of  actual  domicile,  but  with  no  change 
of  neighbourhood,  to  shelter  him  for  the  rest  of  his  life. 

His  first  resting-place,  Geneva,  was  reached  in  the 
middle  of  December  ;  but  Voltaire  had  no  purpose  of  re- 
maining in  the  city,  and  almost  immediately  bought  a 
country  house  just  outside  the  gates,  to  which  he  gave  the 
name  of  Les  Delices.  This,  the  first  house  of  his  own 
which  he  can  be  said  to  have  jiossessed,  is  still  standing, 
though  now  absorbed  in  the  suburbs.  It  was  pretty,  with 
fine  views  ;  but  it  had-  advantages  of  a  non-xsthetic  kind 
for  its  owner,  of  which  he  made  no  secret.  -He  was  here 
practically  at  the  mecting-jioint  of  four  distinct  jurisdic- 
tions— Geneva,  the  canton  Vaud,  Sardinia,  and  France, 
while  other  cantons  were  within  easy  reach.  Before  finally 
gettUng  in  Ferncy  he  bought  other  liouses  dotted  about 
these  territories,  so  as  never  to  be  without  a  refuge  close 
at  hand  in  case  of  sudden  storms.  At  Les  Delices  he  set 
up  a  considerable  establishment,  whicli  his  great  wealth 
(obtained  cliiedy  by  speculation  in  the  manner  already 
more  than  once  hinted  at)  made  him  able  easily  to  afford. 
He  kept  open  house  for  visitors ;  he  had  printers  close 
at  hand  in  Geneva  ;  he  fitted  up  a  jirivate  theatre  in  which 
he  could  enjoy  what  was  jierhaps  the  greatest  pleasure  of 
his  whole  life — acting  in  a  play  of  his  own,  stage-managed 
by  himself.  His  residence  at  Geneva  brought  him  into 
correspondence  (at  first  quite  amicable)  with  the  most 
famous  of  her  citizens,  J.  J.  Ilousseau.  His  Orphdin  dc  la 
Cliinr,  performed  at  Paris  in  175.'),  was  very  well  received  ; 
and  the  earthquake  at  Li.sbon,  which  appalled  other  people, 
gave  Voltaire  an  excellent  opportunity  for  ridiculing  the 
beliefs  of  the  orthodox,  first  in  verso  (175C)  and  later  in 
the  (from  a  literary  point  of  view)  unsurpa.'yuiblo  tale  of 
CniuliiU  (Mh'i).  All  was,  however,  not  yet  quite  smooth 
with  him.  Geneva  had  a  law  cxprcisly  forbidding  theatrical 
1     '  ■ '  1  in  any  circumstances  whatever.     Voltoirc, 

said,  had  infringed  this  law  already  a.1  far  as 
pir.  It.'  I  •  riMrmances  went,  and  ho  had  thought  of  building 
a  regular  Ihratre,  not  indeed  at  Geneva  but  at  Lausanne. 
In  July  nriri  a  very  polite  and,  as  far  as  Voltaire  wai 
concerned,  indirrrt  resolution  of  tho  consinfory  declared 
that  in  conwqiicnco  of  ihf  ".o  proceedings  of  tho  8ieur  dc 
Voltaire  ^o  pa<lor»  nhould  notify  their  flocks  to  abstain, 
and  that  the  chief  syndic  should  bo  informed  of  the  con- 
sistory's perfect  rnnfidenro  that  tho  edicts  would  bo  carried 
Oiit.  Voltaire  oWyid  this  hint  as  far  an  Les  Delices  was 
rr.merncd,  and  tnnsoltd  himw.'If  by  having  tho  performances 
in  liiii  I>kiiianiia  hou«o.  Itut  ho  never  was  the  man  to  take 
oppooition  to  his  wishc*  either  quietly  or  without  retalia- 


tion. He  undoubtedly  instigated  D'Alembert  to  include 
a  censure  of  the  prohibition  in  his  Enn/ctcjicdif  article  on 
"  Geneva,"  a  proceeding  which  provoked  Kousseau's 
celebrated  Leitre  it  D'Alembert  siir  les  Spectacles.  As  for 
himself,  even  still  restless,  he  looked  about  for  a  place 
where  he  could  combine  the  social  liberty  of  Franco  with 
the  political  liberty  of  Geneva,  and  ho  found  one.  At  the 
end  of  1 75S  he  bought  the  considerable  property  of  Ferney, 
on  the  shore  of  the  lake,  about  four  miles  from  Geneva, 
and  on  French  soil.  At  Les  Delices  (which  he  sold  in 
17C5)  he  had  become  a  householder  on  no  small  scale  ;  at 
Ferney  (which  ho  increased  by  other  purchases  and  leases) 
he  became  a  complete  country  gentleman.  He  set  about 
establishing  himself  handsomely  in  his  new  abode,  and 
though  he  did  not  absolutely  abandon  his  other  houses  he 
was  henceforward  known  to  all  Europe  as  squire  of  Ferney, 
hardly  less  than  as  author  of  the  llenriade  and  the  Pucelle, 
of  Charles  XII.  and  Akakia. 

From  this  time  forward  many  of  the  most  celebrated 
men  of  Europe  visited  him  there,  and  large  parts  of  his 
usual  biographies  are  composed  of  extracts  from  their 
accounts  of  Ferney.  His  new  occupations  by  no  means 
quenched  his  literary  activity,  but  on^  the  contrary  stimu- 
lated it.  Ho- did  not  make  himself  a.  slave  to  his  visitors, 
but  appeared  only  occasionally  and  reserved  much  time  for 
work  and  for  his  immense  correspondence,  which  had  for  a 
long  time  once  more  included  Frederick,  the  two  getting 
on  very  well  when  they  were  not  in  contact.  Above  all, 
ho  now,  being  comjiaratively  secure  in  position,  engaged 
much  more  strongly  in  public  controver.sies,  and,  without 
wholly  abandoning,  resorted  less  to,  his  old  labyrinthine 
tricks  of  disavowal,  garbled  publication,  and  private  libel. 
The  suppression  of  the  Enrt/clojxdie,  to  which  he  had  been 
a  considerable  contributor,  and  whose  conductors  were  his 
intimate  friends,  drew  from  )iim  a  shower  of  lampoons 
directed  how  at  "rinfame"  (see  in/ra)  generally,  now  at 
literary  victims,  such  as  Le  Franc  dc  Pnmpignan  (who  had 
written  one  piece  of  verse  so  much  better  than  anything 
serious  of  Voltaire's  that  he  could  not  Ih)  forgiven),  or 
Palissot  (who  had  boldly  gibbeted  most  of  tho  p/iilosnpha 
in  his  play  of  that  name,  but  had  not  included  Voltaire), 
now  at  Freron,  an  excellent  critic  and  a  dangerous  writer, 
who  had  attacked  Voltaire  from  the  conser\ative  side,  and 
at  whom  the  patriarch  of  Ferney,  as  he  now  began  to  be 
tailed,  levelled  in  return  the  very  inferior  farcelamiKxin  of 
L'£eotsai*e,  of  the  first  night  of  which  Freron  himself  did 
an  admirably  humorous  criticism. 

How  he  built  a  church  and  got  into  trouble  in  so  doing 
at  Ferney,  how  he  put  "  Deo  erexit  Voltaire"  on  it  (1760- 
Cl)  and  obtained  a  relic  from  the  popo  for  his  new  build- 
ing, how  he  entertained  a  grand  niece  of  Corncillc,  and  for 
her  benefit  wrote  his  well-known  "commentary"  on  that 
poet,  are  matters  of  interest,  but  to  be  pa.sscd  over  briefly. 
Here,  too,  he  began  that  .scries  of  interferences  on  l>chalf  of 
the  oppressed  and  tho  ill-treated  which,  whatever  mixture 
of  motives  may  have  prompted  it,  is  rrrtninly  an  honour 
to  his  memory.  Volumes  and  almost  libraries  have  teen 
written  on  the  C'alas  affair,  and  it  is  im]>ossible  hero  to 
give  any  account  of  it  or  of  tho  only  less  famous  cases  of 
Sirven  (very  similar  to  that  of  Calas,  though  no  life  was 
actually  lost),  Espina-ssc  (who  had  been  sentenced  to  tho 
galleys  for  harl)ouring  a  Protcstont  minister),  Lally  (tlio 
son  of  the  unjustly  treated  but  not  blamclcM  Irish-French 
commander  in  India),  D'Ktalondo  (tho  companion  of  I_-i 
Darre),  Montbailli,  ond  others. 

In  17C8  ho  entered,  it  would  seem  out  of  pure  wanton- 
ncs.^,  into  an  indecent  controversy  with  the  bishop  of  Ilia 
diocese  (who,  like  an  honest  man,  wos  not  particularly 
well  satisfied  with  his  occasional  conformity) ;  he  had 
diflcrcncts*  with  tho  superior  landlord  of  part  of  bis  rati>t«. 
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(•>,>  iirL'iiilont  Do  Brosscs ;  and  ho  cnga.tcd  in  a  long  nnd 
;rn  match  with  tho  republic  of  Gonovn,  in  which 
;  was  ftlternnto  nnd  rather  bcwililorin^,  Oenovti 
I'l.ivwig  ot  one  time  an  insult  to  Voltjvirc'tt  frientl  mid  patron 
(."utherinc  of  Uussia,  and  Yoltniro  replying  nt  another  by 
.'ctting  up  a  rival  colony  of  watohnialicrs  nt  Fcrney.  Tho 
iiiAtch  went  on  tho  whole  in  favour  of  Voltaire,  for  during 
it3  coarse  a  theatre  Was  authorized  in  tho  city,  nnd  he 
himself,  a  kind  of  exile  from  it,  was  applied  to  td  mediate 
between  different  classes  of  tho  community.  .  But  the 
general  events  of  this  Ferney  life  arc  somewhat  of  that 
hippy  kind  which  are  no  events  —  tho  distractions  and 
employmenls  of  a  man  who  has  nothing  serious  to  occupy 
himself  about 

In  this  way  things  Tvent  on  for  many  years,  and 
Voltaire,  who  had  been  an  old  man  when  ho  established 
him'ielf  at  Ferney,  became  a  very  old'  one  almost  without 
noticing  it  The  death  of  Louis  XV.  and  the  accession  of 
Louis  XYL  excited  even  in  his  oged  breast  the  hope  of  re- 
entering Paris,  but  ho  did  not  at  once  receive  .iny  en- 
couragement, despite  tho  reforming  ministry  of  Turgot 
A  much  moro  solid  gain  to  his  happiness  was  the  adop- 
tion, or  practical  adoption,  in  177C  of  Keinc  Philiberte  da 
Varicourt,  a  young  girl  of  noble  but  poor  family,  whom 
Voltaire  rescued  from  the  convent,  installed  in  his  house 
as  an  adopted  daughter,  and  married  to  tho  Marquis  de 
Villette.  Her  pet  name  was  "Belle  et  Bonne,"  nnd 
nobody  had  more  to  do  with  the  happiness  of  the  last 
years  of  the  "  patriarch  "  than  she  had.  It  is  doubtful 
whether  his  last  and  fatal  visit  to  Paris  was  due  to  his 
own  wish  or  to  tho  instigation  ot  his  niece,  Madame 
Denis  ;  but  it  is  fair  to  say  that  this  lady — a  woman  of 
disagreeable  temper,  especially  to  hec  inferiors — apjicars 
to  have  been  ■■ather  hardly  treated  by  Voltaire's  earlier, 
and  sometimes  by  his  later,  biographers.  The  suggestion 
which  has  been  made  that  the  success  ot  Beaumarchais 
piqued  him  has  nothing  impossible  in  it.  At  any  rate  he 
had,  at  the  end  of  1777  and  the  beginning  of  1778,  been 
carefully  finishing  a  new  tragedy — Irine — tor  production  in 
the  capital ;  he  started  on  the  5th  of  February,  and  five 
days  later  arrived  at  the  city  which  ho  had  not  seen  for 
eight  and  twenty  years. 

Abundant  as  is  the  information  respecting  the  whole,  or 
almost  the  whole,  of  his  life,  it  is  nowhere  more  abundant 
than  in  respect  to  these  last  months.  He  was  received 
with  immense  rejoicings,  not  indeed  directly  by  the  court, 
but  by  tho  Academy,  by  society,  and  by  all  tho  moro  im- 
portant foreign  visitors.  About  a  fortnight  after  his 
arrival  age  aud  fatigue  made  him  seriously  ill,  a^d  a  con- 
fessor was  sent  for.  But  he  recovered,  scoffed  'at  himself 
as  usual,  and  prepared  moro  eagerly  than  ever  for  tho 
first  performance  of  Irint,  on  March  16.  At  the  end  of 
the  month  he  was  able  to  go  out  and  attend  a  performance 
of  it,  which  has  often  been  described,  and  was  a  kind  ot 
apotheosis.  He  was  crowned  with  laurel  in  his  box,  amid 
the  plaudits  of  tho  audience,  and  did  not  for  the  moment 
seem  to  be  the  worse  for  it,  enjoying  several  other  triumphs, 
daring  one  of  which  he  had,  in  full  Academic  seance,  to 
embrace  Fi-anklin  after  the  French  manner.  Ho  even 
began  or  proceeded  with  another  tragedy, — Agathocle, — 
and  attended  several  Academic  mestings.  But  such  pro- 
ceedings in  the  case  of  a  nian  of  eighty-four  were  impossible. 
To  keep  himself  up  he  exceeded  even  his  usual  excess  in 
coSee,  and  about  the  middle  of  May  he  became  very  ill. 
For  about  a  fortnight  he  was  alternately  better  and  worse  : 
but  on  ifay  30  the  priests  were  once  more  sent  for, — to 
wit,  his  nephew  the  Abb6  Mignot,  the  Abb^  Gaultier,  who 
had  ofiBciatcd  on  the  former  occasion,  and  tho  parish  priest, 
the  cur^^  of  St  Sulpice.  He  was,  however,  in  a  state  of  halt 
inseDsibility,  and  pstulantly  motioned  them  away.     The 


legends  set  afloat  about  his  dying  in  n  state  of  terror  and 
de.^juiir  aro  certainly  false;  but  ft  must  bo  regarded  as 
singular  and  unfortunate  that  ho  who  had  moro  than  onco 
gone  out  of  his  way  to  conform  ostentatiously  and  with  his 
tongue  in  his  check  should  have  neglected  or  missed  this 
last  opportunity.  The  result  wiis  a  difficulty  as  to  burial 
which  was  com[)romised  by  hurried  interment  at  tho 
nbbcy  of  Scelliercs  in  Champagne,  anticiimting  tho  inter- 
dict of  tho  bishop  ot  tho  diocc-ie  by  an\hour  or  two.  On 
July  10,  1791,  the  body  was  transferred  to  tho  Pantheon, 
but  it  was  not  to  rest  there,  and  during  tho  "Hundred  Days 
it  was  onco  more,  it  is  said,  disentombed,  and  slowed  away 
in  a'  piece  of  waste  ground.  His  heart,  taken  from  tho 
body  when  it  was  omhalmed,  and  given  to  Madnino  Denis 
and  by  her  to  Madame  do  Villette,  was  pre.served  in  a  silver 
case,  and  when  it  was  proposed  (in  180.4)  to  restore  it  to 
tho  other  remains  the  sarcophagus  at  Sainto  Oeneviivo 
(tho  Pantheon)  was  opened  and  found  to  be  empty. 

In  person  Voltaire  was  not  engaging,  even  as  a  young 
man.     His  extraordinary  thinness  is  commemorated,  among 
other  things,  by  the  very  poor  but  well-known  epigram  at- 
tributed  to   Young,    and   identifying   him   at  once  with 
"  Satan,  Death,  and  Sin."     In  old  ago   ho  was  a  mere 
skeleton,    with   a    long   nose   and   eyes   ot   preternatural 
brilliancy  peering  out  of  his  wig.     He  never  seems  to  hnvo 
been  addicted  to  any  manly  sport,  and  took  little  exercise. 
He  was  sober  enough  (for  his  day  and  society)  in  eating 
and  drinking  generally  ;  but  drank  coffee,  as  his  contem- 
porary, counterpart,  and  enemy,  Johnson,  drank  ton,  in  a 
hardened  and  inveterate    manner.     It  may  be  presumed 
with  some  certainty  that  his  attentions  to  women  were  tor 
the  most  part  platonic  ;  indeed,  both  on  the  good  and  the 
bad  side  of  him,  he  was  all  brain.     He  appears  to  have 
had  no  great  sense  ot  natural  beauty,  in  which  point  he 
resembled  his  generation  (though  one  remarkable  story  is 
told  ot  his  being  deeply  affected  by  Alpine  scenery) ;  and, 
except  in  his  passion  tor  the  stage,  he  does  not  seem  to 
have  cared  much  for  any  ot  tho  arts.     Conversation  and 
literature  were,  again  as  in  Johnson's  case,  the  boIb  gods 
ot  his  idolatry.     As  for  his  moral  character,  the'  wholly 
intellectual  cast  ot  mind  just  referred  to  makes  it  difficult 
to  judge  that.     His  beliefs  or  absence  ot  beliefs  emanci- 
pated him  from  conventional  scruples  ;  and  it  must  be  ad- 
mitted that  he  is  not  a  good  subject  for  those  who  main- 
tain   that   £f   nice    morality  may  exist    independently   of 
religion.     He  was  good-natured  when  not  crossed,  generous 
to  dependants  who  made  themselves  useful  to  him,  and 
indefatigable  in  defending  the  cause  ot  those  who  were 
oppressed  by  the  systems  with  which  he  was  at  war.     But 
he  was  inordinately   vain,   and    totally   unscrupulous   in 
gaining  money,  in  attacking  an   enemy,  or  in  protecting 
himself  when  ho"  was  threatened  with  danger.     In  these 
three  cases  he  stuck  at  no  lie,  found  no  weapons  too  foul 
to  use,  and  regarded .  no  gain  as  too  dirty  to  pouch.     His 
peculiar  ■  fashion  of  attacking  the  popular  beliefs'  ot  his 
time  has  also  failed  to  secure  the  approval  of  some  who 
have  very  little  sympathy  with  those  beliefs,  of  not  a  few 
even  who  go  so  far  as  to  approve  ot  ridicule  and  indeed  of 
mere  ribaldry  being  used  to  wean  those  who  hold  things 
sacred  from  their  belief  in  them.     The  only  excuse  made 
tor  tho  alternate  cringing  and  insult,  tho  alternate  abuse 
and  lying,  which  marked  his  course  in  this  matter,  has  been 
the  very  weak  plea  that  a  man  cannot  fight  with  a  system, 
— a  plea  which  is  sufficiently  answered  by  tho  retort  that 
a  great  many  men  have  so  fought  and  have  won.     But 
this  comes  so  closely  to  the  discussionof  Voltaire's  works 
and  intellectual  character  that  it  may  be  dismissed  for  tho 
present  with  only  one  moro  remark,  by  no  means  hew,  but 
it  would  seem  constantly  requiring  repetition.     Voltaire's 
works,  and  especially  his  private  letters,  constantly  containj 
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the  word  "  I'infSme  "  and  the  expression  in  full  or  abbrevi-  I 
Bted  "ccrasez  rinfamc."  This  has  been  misunderstood  in 
many  ways, — tlie  mistake  going  so  far  as  in  some  cases  to 
suplKJse  that  Voltaire  meant  Christ  by  this  opprobrious 
expression.  No  careful  and  competent  student  of  his 
works,  whatever  that  student's  sympathies,  has  ever  failed 
to  correct  this  gross  misapprehension.  "  L'inf.^me  "  is  not 
God  ;  it  is  uot  Christ ;  it  is  not  Christianity;  it  is  not  even 
Catholicism.  Its  briefest  equivalent  may  be  given  as 
"  persecuting  and  privileged  orthodoxy"  in  general,  and, 
more  particularly,  it  is  the  particular  system  which  Voltaire 
saw  around  him,  of  which  he  had  felt  the  efiects  in  his 
own  exiles  and  the  confiscations  of  his  books,  and  of  which 
he  saw  the  still  worse  effects  in  the  hideous  sufferings 
of  Calas  and  La  Barre,  and  in  the  less  hideous  but  still 
severe  miseries  of  persons  perfectly  guiltless,  even  accord- 
ing to  their  tormentors,  such  as  the  families  of  CaUs 
and  Sirvcn. 

Vast  and  virioiia  as  mo  worK  oi  voltairc  is,  no  articlo  snch  as 
tlio  i>rcsciit  cuuld  bo  even  approximately  compltto  without  some 
attempt  to  givo  an  outline  of  its  geueral  contents  and  character- 
istics, foe  its  vastncss  ami  variety  are  of  the  essence  of  its  ^Titer's 
jiccu*liir  quality.  The  divisions  of  it  have  long  been  recognized, 
and  may  dc  treated  in  order. 

The  lii-st  of  thcso  divisions  in  order,  not  the  least  in  bulk,  and, 
tliongh  uot  the  frrst  in  merit,  inferior  to  none  in  the  amount  of 
congcuial  labour  spent  on  it,  is  the  theatre  of  Voltaire.  Between 
fifty  aud  sixty  different  pieces  (including  a  few  which  exist  only  in 
fragments  or  sketches)  aro  included  in  hui  writings,  and  they  cover 
the  entire  stretch  of  his  literary  life.  It  is  at  first  sight  remarkable 
that  Voltaire,  whoso  comic  power  was  undoubtedly  far  in  excess  of 
liis  tragic,  should  have  written  many  tragedies  of  no  small  excel- 
lence in  their  way  but  ouly  one  fair  second-class  comedy,  Xnniiu. 
Hu  other  efforts  in  this  fatter  direction  are  quite  inferior,  being 
cither  slight  and  almost  insignificant  in  scope,  ^r,  as  in  the  c.ise  of 
the  somewhat  famous  £cossaisc,  deriving  all  tiicir  interest  from 
being  personal  libels.  His  tragedies,  on  the  other  hand,  though 
they  can  never  fully  satisfy  those  wlio  have  been  accustomed  to 
tho  stronger  meat  of  romantic  drama,  aro  works  of  extraordinary 
merit  in  their  own  way.  Although  Voltaire  h.id  neither  tho  perfect 
versification  of  Racine  nor  tho  noble  poetry  of  Comcillc,  he  sur- 
p-i&sed  the  latter  certainly,  and  tlie  former  in  the  opinion  of  some 
not  incomiKtent  judges,  in  playing  the  difficult  and  artificial  game 
of  the  French  tragedy.  Zitirc,  among  those  where  love  is  admitted 
as  a  principal  motive,  and  .ifcrofx,  among  those  where  this  motive 
is  excluded  and  kept  in  subordination,  yield  to  no  plays  of  their 
class  in  such  sustaining  of  interest  as  is  possible  on  the  model,  in 
adaptation  of  that  model  to  sLigo  effect,  and  in  uniform,  if  never 
very  transporting  or  extraordinary,  literary  merit  -Voltaire  was 
an  enthusiastic  lover  of  the  stage ;  )to  was  intimately  acquainted 
with  its  laws  ;  ho  knew  that  tho  public  opinion  of  hijTtimo  reserved 
its  highest  prizes  for  a  capable  aud  successful  dramatist ;  and  ho 
was  octermmed  to  win  thobo  prizes.  }{o  tliereforo  set  all  his 
woitderful  cleverness  to  tho  tisk,  going  so  far  as  to  adopt  a  little 
even  of  that  romantic  disobedience  to  the  strict  classical  theory 
which  he  condemned,  and  no  doubt  sincerely,  in  Shakespeare.  Tho 
conicnucqco  ij  that  his  work  in  i^  kind  is  unlikely  ever  to  bo  sur- 
l«ss<il. 

It  is  very  different  with  his  }>ociils'\>ropcT,  of  which  there  aro 
two  long  ones,  tho  Ifrnrindi  and  the  BtialU^  besides  smaller  pK-ccs, 
uf  which  it  is  enough  to  say  that  a  bare  catalogue  of  them  tills 
fourteen  royal  octavo  columns.  The  value  of  these  is  very  uncipial. 
The  IIt)iriiuU  has  by  universal  consent  buen  relegated  to  tho  posi- 
tion of  a  school  T'  '  '  >:,  and  perhaps  does  not  hold  oven  that 
very  securely.     '  ind  written  in  almost  savish  imitation 

of  Vir,:il,   *!f,|l  ■  ;    lium  a  very  unsuitaHo  vehicle — the 

ale-     .  .i-Ut  {as    reformed   ami   rendered    monotonoiw  for 

dnr  «)~aii<l  aninistcd  iioithcr  by  enthusiasm  for  tho 

lubj'-  I  II  'I  !•>  i     '  --.  t  --'nncling  thereof,  it  could  not  but  bo  an 
unsatisfactory  j  '  t  [Kuterity.     Tho  VuctlU,  if  morally 

inferior,  is  fron  iiit  of  view  of  far  more  value.     It  u 

doinllory  to  a  'i  a  liatu  libel  on  religion  anil  history  ;  it 

differs  fio>n  its  r  .  ni  Wing,  not,  a<  Ariostn  i*.  a  mixturo 

ofr r-      ■    '•     ...  ft.   .  .'<.t  a  o'lir.rtiinCN  trdious  tissue  of  burlesque 

1ii><  ;  hud  it  is  cijiosed  to  tho  objection — often  and 

US'  It  i:r;-h  ^f  iM  f'lTi  <!f-[v-Ti.l^  titnply  on  the  fart  tint 

m..  ,:        ;     !,   ;:,.    :,.•;■   ,-> 

lo  1 

,»■  - -..  i:.o  /...;:.  J 

fi':'  .  it4  author's  prose  tales, 

bir  4«  tnu(  li  abovs  tho  /iir.'/fs 

u  Uiu  ruuUs  u  alfjv.-  iLr  iimrvi.u     1 1  >•  iruo  ilitl  thoro  is  Dotbiog, 


or  hardly  anything,  tint  projicrly  deserves  tlio  namo  of  poetry  iu 
thcni — no  passion,  no  sense  of  the  beauty  of  nature,  only  a  narrow 
"criticism  of  life,"  only  a  con\*cntioual  and  rcstricteil  choic*  of 
language,  a  cramj>ed  and  monotonous  i^rosotly,  and  none  of  that 
indefinite  suggestion  which  has  been  rigiitly  said  to  be  of  the  iKwtic 
essence.  But  there  is  immcnso  wit,  a  wonderful  command  ol  such 
metro  and  language  as  the  tasto  of  tho  time  allowed  to  tho  po^t, 
occasionally  a  singular  if  somewhat  artificial  grace,  aud  a  curio^ 
felicity  of  diction  and  manner  on  occasions  pro}>er  to  tho  poet's 
genius. 

The  third  division  of  Voltaire's  works  iu  a  rational  order  (though 
it  is  usually  placed  later  in  the  editions)  consists  of  his  proso 
romances  or  taUs.  These  productions — incomparably  the  most 
remarkable  and  most  absolutely  good  fruit  of  his  genius— wero 
usually,  if  not  always,  composed  as  pamphlets,  with  a  purpose  of 
polemic  in  religion,  {wlitics,  or  what  not.  Thus  Canduia  attacks 
religious  and  philosophic.il  optimism,  L'Homtne  aux  QuaranU  £cus 
certain  social  and  political  ways  of  the  time,  Zadi-j  and  othera  tho 
received  forms  of  moral  and  metaphysical  orthodoxy,  while  some 
aro  mere  lamjwons  on  tho  I3ible,  tho  unfailing  source  of  Voltaire's 
wiL  But  (as  always  happens  in  tho  case  of  literary  work  where 
tho  form  exactly  suits  the  author's  genius)  tho  purpose  in  all  the 
best  of  them  disappears  almost  entirely.  It  is  in  these  works  moro 
than  in  any  others  that  the  peculiar  quality  of  Voltaire— ironic 
style  without  exaggeration — appears.  That  he  learned  it  partly  from 
St  E^Tclnond,  still  more  from  Anthony  Hamilton,  partly  even  from 
his  own  enemy  Lo  Sage,  is  perfectly  true,  but  he  gave  it  perfection 
and  completion.  There  is  no  room  to  analyse  it  hero ;  but,  if  ono 
especial  peculiarity  can  bo  singled  out,  it  is  tho  extreme  restraint 
and  simplicity  of  tho  verbal  treatment.  Voltaire  never  dwells  too 
long  on  his  point,  stays  to  laugh  at  what  he  lias  said,  elucidates 
or  comments  on  his  own  jokes,  guffaws  over  thcra,  or  exaggerates 
their  form.  The  famous  "  pour  encouragcr  les  autrcs  "  (that  the 
shooting  of  Byng  did  "encourage  tho  others"  very  much  is  not  to 
tho  point)  is  a  typical  example,  and  indeed  tho  wholo  of  CanduU 
shows  the  stylo  at  its  perfection. 

Tho  fourth  division  of  Voltaire's  work,  as  we  shall  rank  it  here, 
his  historicat  work,  is  tho  bulkiest  of  all  except  his  correspond- 
ence, and  some  parts  of  it  are  or  have  been  among  the  most  read, 
but  it  is  far  froin  being  tho  best,  or  even  among  the  best,  Tho 
universally  known  small  treatises  oii  Charles  .Xll.  and  Peter  the 
Great  are  indonl  models  of  clear  narrative  and  ingenious  if  some- 
what superficial  grasn  and  arrangement  in  little  of  considerablo 
subjects.  Tho  so-called  SiicU  de  Louis  XIK  and  Si/clt  dt  Louis 
XV.  (tho  latter  inferior  to  tho  former  but  still  valuable)  contain  a 
great  miscellany  of  interesting  matter,  treated  by  a  man  of  great 
acutencss  and  unsurpassed  iKjwcr  of  writing,  w-ho  had  also  had 
access  to  much  important  private  information.  But  oven  in  thcse 
books  defects  are  prescut,  which  appear  much  more  strongly  in  tho 
singular  oUa  podrida  entitled  £ssai  sur  Us  .lAruri,  in  the  Atinalcj 
di  TEmpirt,  and  in  tho  minor  historical  woiks  of  which  there  ana 
many.  These  defects  aro  an  almost  total  absence  of  any  compre- 
hension of  what  has  since  Iven  called  tho  philosophy  of  history, 
the  constant  presence  of  gross  prejudice,  frequent  iuaccursey  of 
detail,  and,  abovo  all,  a  complelo  incamcity  to  look  at  anything 
ccecpt  from  the  narrow  standpoint  of  a  half  pessimist  and  half  sell- 
satisfied  philosaphe  of  the  18th  century.  Altemnts  have  been  made 
to  argue  that  Voltaire's  admitted  want  of  catholicity  and  aiqnxrcia- 
tion  was  merely  the  fault  of  his  time;  but,  while  this  would  Ik  an 
insufficient  pica  if  granted,  it  is  not  tho  fact,  Monle»qnicu,  to 
name  no  other  of  hi«  cimtcniiiotaries,  had  if  not  a  perfect  yet  a 
distinct  sense  of  tho  necessity  of  dealing  with  other  times  and  other 
manners  so  as  to  uke  to  some  cxi^it  tho  |>oint  of  view  of  tho  actor* ; 
Voltaire  hail  none.  And,  though  he  was  very  far  from  being  an 
idle  man,  he  cannot  bo  said  to  nave  been  extraordinarily  anxious 
to  iocuro  accuracy  of  fact 

His  work  in  physics  concerns  lu  lca«  than  any  other  hero;  it  is, 
however,  not  inconsideroble  in  bulk,  ""J  '»  »"'••  ^'3'  e'l^rts  to  giro 
proof  of  aptitude. 

To  his  own  «gc  Voltaire  was  pre-eminently  a  poet  and  k 
philosopher;  tho  unkindness  of  succeeding  ages  has  Kmetime* 
queationetl  whether  he  had  any  titio  to  either  name  and  especially 
to  tho  latter.  His  largfst  philoscphiml  work,  at  Icist  so-cslled,  i« 
tho  curious  mrdloy  entitled  iHciionnairc  fhilasophiqus,  which  is 
comi>oundeil  of  tho  articles  cctitribuled  by  him  lo  tho  great 
A'li.-'- -.'-;•*''/?>  and  of  »tr-vcral  minor  piecis.  No  one'  of  Voltair»'s 
\\.  :  us  or  at  lca«t  anti-erclcsi.mtical  animni 

III.  1  title-words  of  the  lu'vrral  articles  orv 

<i(u „  l.oises,  under  cover  of  which  to  shoot  at 

the  llililo  or  the  church,  tho  target  being  now  and  then  shifted  to 

the  pnlitleal  institutions  of  tho  writer's  counfrj-,  his  jionDnal  foes, 

'.  1  the  »hole  I  '.  ^atoned  with  that  acute,  rather 

\\,  ci'ininoii  .  conimouplftcw,  ethical  and  social 

...:.  .  -11  which  the   1  y  called  philosophy.      Tho  book 

ranks  perha[«  second  only  lo  llic  novels  as  •honing  tho  character, 

'  Ulerarv  and  i«i  wnsi,  of  Voltaire  ;  and  despite  its  form  it  i"  neaily 

f  01  roailabts.    The  minor  philosophical  works  -in  of  no  vctv  liifvtcut 
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'le  tho  author  ni»kc» 
iig  mora  tlmii  «hr".v 


^  \  or  b^i;  oil  ■■ 

j^,  infairinst 

ili.i'-  3t  I'V.c  l.'iui:;  unJcr  cover  v, -  ..  . 

■    "»  .1  .  third'      \na  all  the  minor  works  communl)   lulW 
ITl'^SphK^l  Ihtah  thoy  „.  voluminous  enough,  come  to  Utile 

'^•x:^:^^::ti:::ti  ».«,/f...«...  -ituig  vou^irc  is  ^t 

1.  ^  '      ..If  in  »ny  of  his  olh«  functions.     Almost  oU  1  m 

.  c  works,  whether  in  ver^o  or  V'f">  "',".»"^"-''^'';  „1,V 

:  <ort  or  another,  which  nro  moiels  of  hr  own  hglt 

, .  aua  iu  «  vast  v.iriaY  of  nonJcscnpt  immphlots 

'.  0  sho«-s  himself  a  i^rfect  journalist.     In  literary 

':  and  simv-le  his  vvincval  work  is  the  Comm<nl»^rc 

\:  ■  '.ough  hcN>-rote  i  ff>^\  aeal  more  of  ll.o  same  knul- 

'„  in  M,  Life  and  notices  of  Molitre)  indciwndeutly. 

.  ,  ,.irt  of  his  SiVc/c-<.     Xonhcrc,  perhai«,  cjicopt  when 

r.  utr,Ur.'w    h  r,,  =ion  are  Voltair«'s  dtfccU  felt  more  than 

hL       lU.  Lat  acJMaint.nco  with  stage  matters   often  enabled 

htoto  makf  viuaWi  technical  criticism  in  that  department,  and 

h^unnvSw  acuteness  of  course  served  him  in  1- W  "on-7f  M 

mattcrsL     But  he  wiu  quite  unacquainted  with  the  lii»tor}  oi  lis 

2£ ==ifjj:i\xusi.  .■:?.  ,3:3 

"nWitimains  only  tho  huge  division  of  Voltaire's  corresfmdoicc 
wh^h^rs^rth,!^  ILousa^d  pages  doublo-columncd,  large  a^^^^^ 
cIo«"v  prntcd.  in  the  compactest  editions,  which  is  con»tautl) 
hli^/au^e^ed  by  fresh  iiscovcries.  and  which,  according  to 
M  G-or-^Bcngcsi.  tho  best  living  authority,  has  "eve  Icen 
^W  or  correctiv  printed,  even  iu  some  of  tho  uarts  longest  known. 
In  this  ETtat  maL  Voltaire's  personality  is  of  course  best  sho«n 
aSd  wrh^  his  literary  quali<ies  not  worst.  His  immense  onersy 
^d  «m^itv  his  adroi?and  unhesitating  Oattery  when  he  chose 
"  flat°^  h  s  mUiless  sarcasm  when  ho'  choso  to  bo  sarca.st.c,  his 
J^thcr  un^rupulous  business  faculty,  his  more  thai,  rather  uu- 
Krurnlous  resilve  to  doulde  and  twist  in  any  fashion  so  as  to  escapo 
W-neres^all  these  things  appear  throughout  the  whole  mass 

°'AfteVriving  an  account  of  Voltaire's  personal  character,  and  a 
.ketch  of  the  characteristics  of  tho  diiTerent  sections  of  his  work 
hllntdlectual  and   literar,-  position     °   ^istorv  can   bo   brie  ly 
summed  up,  though  tho  summary  is  not  one  to  be  ligh  1>  unacr 
tokin      Ifost  judgments  of  him  have  been   unduly  coloured  b^ 
s^-VnMthv  with  or  dislike   of  what  may   bo    briefly  called     is 
'^kS  sidi      NNTen  sympathy  and  dislike  are  ^l^ot'":"'f''Jl> 
iiai-rd.J  or  allowed   for.  he  remains  certainly  on\  °f  '''«  °'°'' 
uto^ing,  if  not  exactly  one  of  the  .most  aimirabU   figures  of 
"tUiT  fi^at  ho  never,  as  Carlyle  complains,  gave  utterance  to 
one  Seat  thought  is  strictly  true.      That  his  characteristic  is  for 
r  S  part  an  almost  sutH^rhuman  cleverness  rather  than jos 
L"ve  gcniul  is  also  true.     But  that  ho  was  merely  a  mocker,  w  n. 
Carlvlc  and  othera  have  also  said,  is  not  strictly  true  or  fa"-' 
^  tls  proper  he  seems  iudcd  to  have  had  few  or  no  "n»f  "f  " 
Ideas  and  to  have  been  entirely  ignorant  or  quite  reckless  of  the 
f«rtha°  his  attacks  were  destroying  a  state  0?  things  for  which  as 
a  whole  he  neither  had  uor  appafentlv  wished  to  Ij^ve  any  subst  ■ 
tate       In  religion  ho  protested  stoutly,  and  no  doubt  sincerch, 
Sat  hU  ownTttitudc  las  not  purely  negative  ;  but  here  also  he 
WBma  to  have  failed  altogether  to  distinguish  between  pruning  and 
^Sng  down.     Coth  he're  and  elsewhere  his  gr«at  fault  was  an 
inyTtcJat*  sui-criicialitv.     But  this  superficiality  was  accomp..nied 
byi^ch  wonderful  aciteness  within  a  certain  range    by  such  an 
atsolutely  unsurpassed  literary  aptitude  and  seuse  of  stjle  111  all 
thriighter  and  iome  of  the  graver  modes  of  literature,  by  such 
untiring  energ)-  and  versatility  in  enterprise,  that  he  has  no  parallel 
among  ready  writers  anywheVo.     Not  the  most  elaborate  work  of 
Volufro  is  -of  much  value  for  matter;  but  not   he  very  slightest 
work  of  Yoluire  U  devoid  of  value  as  form.    In  literary  craftsn.an- 
,hip.  at  once  versatUe  and  accomplished,  ho  has  no  superior  and 
scarcely  a  rival. 

-^  wv.  ,»««i,v  nf  Valulrc  Li  a  Ttry  Ijriio  nuMccl,  «iid  It  ha>  tor  years  teen 
IhT;^;  ^»pi'>»a  „VrR7a!iiL7d,pl5.>a,li  o.muO,  """'"o"  .■;!;?.{"<'£ 
I.L.t'^GMrcc  C^iiBCKO,  Iho  (Int  »olumo  of  whow  work  wiis  publWicJ  ot 
rSlm  i^r  ^  u"t.  ...d  on  .1,.  -holo  .he  bj«.  edition  ot  '"o  *ork,  1»  .ha 
Ioi,«l««l  -;«  lo!ic  ISO  by  M.  I»ni.  "olAnU  In  SJ  volume.  (Pons.  Gamier);  tl>0 
r™f,  .  .J  J-L^v^mJcl  i>  that  iMued  In  13  >olumc.  royol  octavo  some  Ildy 
',;S;^io"r"S^e  3  Ut  i  P'i"t  by  .ho  hou«  ot  WJo..  01  .ho  onrl  or 
'^„/1h,Lh^o  rbaUt  I.  .n  objection,  Kvcral  arc  InKiwllni-  ond  vji  u«blo 
el^f;.  "^"J^  „,  ,l„<r.ho  "cillcd  edition  o(  Kelil,  In  which  Volt.lro  lilni.el( 
"Tf  -,™,I,^hlu  w'r^  conccmod  (TO  voU.,  ITSJ-S'J);  ihoK  of  DoUbon  nnd 
r*  V  ■.■'  VthVir  T^U  (tJom^dch  •'.ho  hundred  volume,  ot  Volulro"  h.ivo 
E,a,loJn.  taeh  In  M  voU  (Ijon,^!  „nd  .he  excellent  cdl.lon  o(  Bcuehot 

«&-""-       '  ■     ■■'.«  o(Ki«ra.oorMlcc..dw|)rl..arclnnuraerab^, 

t'*^,-  ..j,r     There  is  r.o  rejlly  Rcod  dctnlle.l  IKe  bt  him, 

^'j.,      .  .  .tii,jiwo:k,lniinybJifua«c"y'Mliootl'llic"ors3 


„,,".,,  .IV,.,  .1,0  (acl.  will,  very  eon.ldornblo  doli.ll  n".l 
r  of  cilllcl.in,     Fit.h  coiroiioiideneo  ot  Vol  olio 
mcllme.  .howlnp  .ha.  hi.  publl.lied  work.  Im" 
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VOLTERKA,  ft  to^vn  of  Italy,  in  tho  provmco  cf  lisft, 
51  miles  by  rail  cast-soutli-cnst  from  Legliorn,  and  3o  by 
rofid  west-north-west  from  Sicnn,  stands  on  a  commanding 
olive-clnd  eminence  about  IGOO  feet  above  sea-level,  and 


olive-eina  eniiiieucu  u.u^u<.  ^v,--  --- -  -  -  -     t       n 

is  surrounded  by  tho  massive  remains  of  its  ancient  walls, 
Bomo  4i  miles  in  circuit.     Tho  most  important  relic  ot  lU 
Etrurian  period  is  tho  Porta  dell'  Arco,  an  arch«ay  0 
dark  grey  stone,  about  '20  feet  in  height  tlio  corbels  of 
which  are  adorned  with  almost  obliterated  heads,  probably 
representing  tho  guardian  deities  of   tho  city.     Volterra 
possesses  several  public  buildings  of  interest,  dating  fronr 
tho  period  of   its  republican   independence  in   V^°  J'f^ 
century      Tho   Palazzo   dei   Priori,    or   Palazzo   Pubblico 
(l-^08-57)  is  a  handsome   building,  uufortunately_  some- 
what modernized  in  its  windows  and  mouldmgs ;  it  con 
tains   a  very  valuable  collection  of  Etruscan  antiquities, 
especially  cinerary  urns.     The   cathedral,  consecrated   lu 
1120,  but  enlarged  and  adorned  by  Nicco lo  Pii^no  in  1254, 
has  a  fine  pulpit  ot  that  period,  and  on  the  high  altar  are 
sculptures  by  Mino  da  Fiesole;  in  the  transept  is  a  remark- 
all    fine  Annunciation  by  Luca  Signorelh     The  baptistery 
also,  supposed  to  date  in  part  from  the  7th  century,  largely 
belongs  to  the  13th;  the  font  is  by  Andrea  di_Sansov.no, 
and  the  ciborium  by' Mino  da  Fiesole.     The  citadel    now 
a  house  of  eorrectian,  consists  of  two  portions,  the  Uocca 
Vecchia,  built   in  1343  by  Walter  de    Bneune    cluke  of 
Athens,  and  the  Eocca   Xuova,  built  by  the  F lorentme^ 
(1472)      The   inhabitants   are   chiefly    cmi.loyed    in    the 
manufacture  of  vases  and  other  ornaments  from  alabaster, 
of  good  quality,  found  in  the  vicinity  of  \  olterra  and  near 
Leghorn.     The  population  in  1881  was  5347  (commune 

^^Vdlurrm  (Etrurian  Vclathri)  appears  to  '"'^  ''"" ."i""  "^  'H" 
twelve  confederate  cities  of  Etruria  sco  ETRUnn,  vo  .  Mil.  p.  036) 
received  a  military  colony  under  the  triumvirate  but  is  includ^^^^ 
bv  Plinv  among  the  municipal  towns  of  Etruna  It  was  destioj 
m  tie  10th  century,  and  rebuilt  under  the  Othos.  !■'  t^c  ]2t^ 
and  13th  centuries  it  enjoyed  free  institutions ;  in  the  14tli  it  fell 
rndortc  power  of  Florence  Persius  the  satirist  and  Daniolo  da 
Volterra  (see  K.cciAnELL.)  were  both  natives  of  tho  town 

VOLUNTEERS.     Although   it   would  be   ditticult_  to 
assign  a  period  when  the  principle  of  volunteer  organiza- 
tion for  national  defence  was  first  adopted  m  England,  it 
is  certain  that  societies  to  promote  this  object  existed  in 
various  parts  of  the  country  in  the  reign  0    Henry  V 111 
whTin  fact  granted  a  charter  in  1537  to  the  'Fraternity 
or  Guylde  of  Saint  George  :  Maisters  and  Ru lars  0    the 
said  Science  of  ArtiUary  as  aforesaid  rehearsed  for    ong- 
bowes  Cros-bowes  and  Iland-Gonnes."     This  ancient  vol- 
unteer corps  is  now  the  Honourable  Artillery  Company  of 
London,  whose  muster-rolls  have  borne  the  names  ot  many 
distinguished   personages,    including   John    Mi  ton.      Al- 
thouc-h  the  Honourable  Artillery  Company  has  always  been 
a  distinct  volunteer  association,  it  was  at  one  time  (notably 
durinc  the  wars  of  the  Commonwealth)  a  centre  of  instruc- 
tion for  the  City  trained  bands,  whoso  officers  indeed  were 
recuired  by  statute  to  be  members  also  of  the  company. 
It  is  an  interesting  fact  in  connexion  witli  this  company 
that  there  exists  at  Boston,  U.S.,  a  volunteer  corps  beai. 
ine  the  name  of -the  "Antient  and   Honorable  Ar  illeiy 
Company  of  Massachusetts."     This  legacy  of  the  pilgrim- 
futhcra  was  formed  in  1C38  after  its  London  F"  "'}?;' 
and  its  Puritan  origin  is  stiil  recognized  m  the     election 
sermon"  which  celebrates  tho  anniversary  of  its  formation. 
It  was  not,  however,  untU  1779  that  volntitecr  organiza- 


294 


VOLUNTEERS 


tion  became  an  integral  part  in  nationul  defence.  In  that 
year,  Ireland  being  threatened  vdih  invasion  by  France 
and  Spain,  a  levy  of  40,000  Protestants  was  made  by  the 
gentry  in  the  north.  The  energy  and  patriotism  thus 
promptly  manifested  no  doubt  averted  the  impending 
danger,  but  not  without  unexpected  results,  for  the  volun- 
teers then  enrolled  availed  themselves  of  the  opportunity 
to  assert  claims  on  their  own  account  for  the  efxtension  of 
civil  liberty.  The  close  of  the  IStb  and  the  early  part  of 
the  present  century  sjw  in  Great  Britain  itself  a  more  com- 
plete development  of  the  national  instinct  for  self-defence,' 
when  the  aggressive  wars  of  France,  following  upon  the 
Revolution  of  1739,  threatened  the  safety  of  the  United 
Kingdom.  Between  1.794  and  180-1  successive  Acts  of 
Parliament  were  passed  providing  for  the  administration 
and  discipline  of  the  volunteer  force,  which,  in  1805,  when 
invasion  by  the  first  Napoleon  was  imminent,  amounted 
to  429,165  men  (70,000  of  whom  were  Irish).  When 
ppace,  howeve'-,  was  restored,  this  force  was  disbanded, 
with  the  exception  of  the  yeomanry  or  volunteer  cavalry, 
which  continues  to  this  day. 

After  an  interval  of  nearly  half  a  centu-y  the  warlike 
attitude  of  France,  under  Napoleon  III.,  caused  the  British 
once  more  to  arm  for  the  protection  of  their  country.  This 
long  interval,  however,  had  been  used  differently  by  the 
respective  nations.  England,  from  a  questionable  economy, 
had  allowed  both  army  and  na\-y  to  decline  in  strength  and 
efficiency;  France  on  the  other  hand,  by  the  energetic 
development  of  her  military  and  naval  power,  and  the 
early  application  of  steam  to  ships  of  war,  brought  the  pos- 
sibilities of  the  invasion  of  England  in  1S46  within  measur- 
able distance,  while  a  feeling  of  hostility  was  fostered  and 
inflamed  by  her  political  writers.  England  at  this  time 
was  awakened  to  the  gravity  of  the  situation  by  the  publi- 
cation of  a  well-known  letter  from  the  duke  of  Wellington, 
then  commander-in-chief,  to  Sir  John  Burgoyne,'  followed 
by  a  well-timed  pamphlet  by  General  Sir  Charles  Napier, 
entitled  TAe  Defence  of  England  ly  Volunteer  Corps  and 
Miiitia.  This  characteristic  sketch  of  the  true  principles 
of  defence  for  a  free  people  became  seven  years  later  the 
basis  of  the  volunteer  organization. 

In  1857  the  French  press  became  more  and  more 
menacing.  The  United  States  had  dismissed  the  resident 
British  minister,  and  in  consequence  reinforcemtnts  had  to 
be  sent  to  Canada  and  New  Brunswick.  The  war  going 
on  in  China  required  an  army  and  employed  a  fleet.  The 
Indian  Mutiny  taxed  the  resources  of  England  to  the 
uttermost,  while  at  homo  (save  the  actual  garrisons)  an 
unsatiiifactorv  reserve  of  barely  36,000  militia  was  all  that 
could  be  counted  on.  This  threatening  condition  of  affairs 
tended  to  aggravate,  if  not  to  produce,  a  serious  commercial 
panic.  It  was  then  that  the  volunteer  movement  began, 
and  by  a  popular  impulse. 

A  circular  letter,  dated  12th  May  1859,  from  the 
secretary  for  war  to  the  lord  lieutenants  of  counties  in 
Great  Britain,  authorized  the  formation  of  volunteer  coqis. 
The  statute  -under  which  the  general  enrolment  took 
place  wo-t  the  same  that  had  governed  the  organization 
of  the  volunteer  force  in  the  beginning  of  the  century.' 
The  main  provisions  of  that  Act,  however,  were  found 
inapplicable  to  the  altered  conditions  under  which  invo-iion 
was  no'.v  'liniugh  the  application  of  stonm);  they 

failed  al  tho  new  .^y•^tcm  entertained  of  main- 

taining t:.t  \.  ,  ;tit..er  force  on  a  permanent  footing  in 
{icace.  A  now  .Vrt  wai  tlicrefore  iMMsed,  tho  most  imporlan. 
proviiiinn  of  which'  was  that  apprehended  inva.iion  should 
conittitiito  a  RUlVu'iont  reason  for  tho  sovereign  to  call 
out  !'     •    '   • '     •     '  -      ••         '■■■  I-  ■•  .  '  '1  ■  old  condition 


which  required  the  actual  appearance  of  tho  enemy  upon 
the  coast.  To  carry  this  provision  into  effect,  the  appre- 
hension has  to  be  first  communicated  to  parliament,  or  if 
parliament  is  not  sitting  declared  by  the  queen  in  council 
and  notified  by  proclamation.  The  volunteers  are  there- 
upon bound  to  serve  in  Great  Britain  until  relcissd  by  a 
proelamation  declaring  Ae  occasion  to  have  passed.  When 
so  called  out,  they  receive  pay  on  the  army  scala 

The  force  thus  brought  into  eristenco  is  composed  of 
corps  of  light  horse,  artillety,  engineers,  mounted  rifles, 
and  rifle  volunteers.  There  exist  also  in  connexion  with 
the  Admiralty  special  volunteer  corps  for  the  defence  of 
the  coast-line,  called  "Royal  Naval  Artillery  Volunteers." 
The  term  "  corps "  possesses  no  tactical  signification. 
Any  body  of  persons,  great  or  small,  whose  offer  of 
service  the  queen  has  accepted  constitutes  a  "  corps."  The 
property  belonging  to  the  corps  is  vested  in  the  command- 
ing officer,  and  is  administered  by  a  committee  of  officers 
under  the  rules  of  the  corps.  These  rules  are  in  the  first 
instance  agreed  on  at  a  general  meeting  of  officers  and 
men,  and,  having  received  tho  queen's  approval,  become 
legai,  and  may  be  enforced  by  a  magistrate's  order.  The 
commanding  officer  has  power  to  dismiss  a  man  from  tho 
corps,  and  a  volunteer  not  on  actual  service  may  ter- 
minate his  engagement  on  giving  fourteen  days'  notice. 

Volunteers,  when  assembled  under  arms,  whether  for 
actual  service  or  for  exercise,  are  under  the  command 
of  tho  commander-in-chief  or  of  general  or  other  field- 
officers  of  the  regular  army  appointed  to  command  them, 
who  must  be  senior  in  rank  to  every  ofiiccr  of  the  volun- 
teers present.  But  it  is  a  fundamental  law  that  volunteers 
are  to  be  led  by  their  own  officers.  For  the  purposes  of 
training,  a  permanent  staff  of  adjutants  and  sergeant-in- 
structors is  provided  from  tho  regular  army. 

Tho  formation  cf  corps  constituted  as  described  was  so 
rapid  that  in  the  course  of  a  few  months  in  1859-60  a 
force  of  119,000  volunteers  was  created.  For  adminis- 
trative purposes,  and  for  instruction,  small  corps  were 
grouped  in  their  several  counties  into  "  administrative 
battalions."  This  provisional  arrangement  has  since  been 
abolished  (a  questionable  measure),  and  the  small  "  corps," 
deprived  of  much  of  tho  status  necessary  as  nuclei  of 
battalions  n  time  of  war,  are  converted  into  constituent 
parts  or  companies  of  what  had  been  their  administrative 
battalions.  These  latter  are  now  not  only  constituted 
"corps"  in  the  meaning  of  the  Act,  but  are  called  "con- 
solidated corps,"  though  their  constituent  par  3  are  widely 
scattered.  "Though  this  arrangement  is  convenient  during 
peace,  confusion  would  probably  result  under  pressure  of 
apprehended  invasion. 

On  tho  7th  March  1860  tho  qneon  bold  a  loveo  in 
London,  at  which  2500  officers  of  volunteers  were  pro- 
sented.  On  tho  23d  Juno  a  royal  review  was  held  in 
Uydo  Park,  when  21,900  volunteers  marched  past;  and 
at  Edinburgh  on  tho  7th  August  another  rviyal  review 
took  place,  at  which  22,000  volunteers  from  tho  northern 
corps  were  under  arms. 

Public  confidence  was  thus  restored,  but  yet  more 
remained  to  lx<  done.  An  end  had  to  lie  put  to  tho  over- 
recurring  panics  that  paralysed  from  time  to  time  tho 
commercial  system  of  the  country.  The  Government, 
which  in  tho  beginning  had  tolerated  rather  than  en- 
couraged the  movement,  now  followed  tho  lead  of  public 
opinion,  and  decided  on  maintaining  the  volunteer  force 
OS  a  i>art  of  the  regular  defensive  system  of  tho  country. 
Tho  7'<-i»'.itiir/  of  tho  volunteer  corps  (with  a  few  essential 
oxccptifins)  thereupon  underwent  n  chango.  The  wealthy 
and  pnifrs-sional  ci.isscji,  who  had  at  first  joined  tho  ranks 
in  anticipation  of  war,  cared  no  lonjjcr  to  Inar  arms. 
Tl.cir  places  were  taken  by  tho  artisan  clau,  which  added 
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materially  to  tho  number  and  pcrmnnenco  oi  tlio  force. 
But,  as  contributions  ond  Bubscriptions  now  lUggod,  it 
bccanio  evident  that  imMio  grant,';  would  liavo  to  bo  voted 
for  its  maintenance.  A  Royal  Commisision  was  tlicreforo 
appointed  in  1SG3  to  inquiro  into  tlio  requirements  of 
tho  volunteers,  as  well  ns  to  dctcnniiio  tho  conditiois  on 
vhich  tho  public  grant  should  bo  given,  and  a  ecalo  of 
ordin.iry  and  special  capitation  allowances,  subject  to  regu- 
lation, was  fixed  ou  that  commission's  recommendation. 

It  was  not  to  l>o  e.\pcctcd  that  this  so-called  mushroom 
army  should  escape  a  certain  amount  of  professional  ridi- 
cule, which  tho  inefficiency  of  tho  old  volunteers  associated 
with  tho  name.  Kor  was  this  tendency  unmi.xcd  with 
apprehension  in  certain  quarters  that  the  public  grants 
voted  for  tho  foreo  might  in  some  way  affect  the  interests 
of  tho  regular  arnly.  But  a  generous  appreciation  and 
symjxithy  took  tho  place  of  adverse  criticism,  us  the 
earnestness  of  tho  volunteers  and  their  devoted  loyalty 
became  apparent.  Nor  were  they  unsuccessful  in  their 
own  efforts  to  keep  pace  with  modern  military  training, 
and  even  to  introduce  improvements.  Lord  Elcho,  a 
prominent  leader  of  the  volunteer  movement,  revived  in 
the  National  Kitle  Association  tho  ancient  English  pastime 
of  practising  at  tho  butts.  Tho  queen  herself  fired  the 
first  shot  (a  bull's-eye)  at  AVimbledon  in  1860,  and  thus 
inaugurated  thoso  great  national  meetings  where  many 
thousands  compete  annually  for  prizes,  the  aggregate  value 
of  which  has  now  reached  X14,GS0,  with  li2G,-IG3  entries. 

Colonel  Harcourt  followed  Lord  Elcho  in  establishing 
the  National  Artillerj'  Association,  whose  meetings  are  held 
annually  at  the  School  of  Gunnery  at  Shoeburyness.  The 
volunteers  in  this  arm  of  the  force  are  mora  than  40,000 
strong,  and  belong  chiefly  to  the  mechanic  class.  Their 
aptitude  to  learn  the  use  of  the  great  modern  ordnance 
which  their  presence  at  the  School  of  Gunnery  encourages, 
and  their  steady  discipline  when  in  garrison,  have  impressed 
the  oHicers  of  the  Royal  Artillery  with  their  value  as  a 
reserve  for  manning  the  coast  defences,  as  well  as  for  the 
equipment  of  field  batteries.  Special  provision  has  now 
been  made  for  the  latter,  on  the  condition  that  tho  batteries 
are  fully  horsed  by  the  volunteers,  and  that  three  com- 
plete detachments  of  men  per  gun  are  maintained  in 
training. 

The  regular  attendance  of  detachments  of  colonial  vol- 
unteers at  these  great  annual  national  competitions  has 
exercised  for  some  years  past  a  silent  and  beneficial 
influence,  by  fostering  the  military  sympathy  of  the 
colonies  with  the  mother  country  aa  regards  the  interests 
of  imperial  defence.  This  feeling  found  practical  expres- 
sion in  the  expedition  to  tho  Soudan  in  1885. 

A  novel  and  peculiarly  national  arm  was  also  introduced 
in  1860  by  Colonel  Bower,  then  master  of  tho  Hambledon 
hounds  at  Droxford,  who  trained  members  of  the  hunt  as 
a  corps  of  mounted  riflemen  to  occupy  ground  from  point 
to  point  across  country. 

SVhen  the  number  of  hunting  men  in  Great  Britain  is 
considered,  all  of  whom  would  be  ready  to  turn  out,  thus 
equipped,  to  harrass  the  flank  of  an  invader,  beyond  reach 
even  of  liLs  cavalry,  some  estimate  may  be  formed  of  the 
ivalue  of  this  contribution  to  the  plan  of  defence. 

The  late  Lord  Ranelagh,  another  leader  of  mark  among 
volunteers,  initiated  the  great  Easter  volunteer  field-days 
at  Brighton  and  elsewhere.  -  His  views,  at  first  opposed, 
arc  now  officially  acted  on,  and  tho  annual  Easter  assem- 
blies have  developed  into  manoeuvres,  interesting  as  well 
as  instructive  to  all  engaged.  The  Easter  holidays  afford 
also  opportunity  to  artillery  volunteers  to  go  into  garrison  in 
forts,  as  at  Sheerness  and  other  coast  works,  where  means 
of  practising  are  available.  Facilities  in  camp  instruction 
are  also  extended  tcvolunteers  in  summer,  au  arrangement 


which  enables  the  small  scnttero:!  corps  to  unite  for  drill. 
As  many  as  100,000  volunteers  wero  in  camp  in  1887. 

Perhaps  tho  most  important  organization  of  all,  alike  for 
tho  service  of  tho  army  and  the  auxiliary  forces,  is  that 
known  as  tho  "  Engineer  and  Railway  Transport  Corps," 
formed  by  tho  patriotic  exertions  of  tho  late  Charles 
Manby,  civil  engineer,  and  a  lieutenant-colonel  in  tho  corps. 
Tho  term  "corps"  presents  in  this  case  a  council  of  ollicers 
composed  of  tho  following  elements: — (1)  eminent  rivil 
engineers  ;  (2)  tho  general  managers  of  tho  main  lines  of 
railway;  (3)  tho  chief  employers  of  labour.  These  officers 
have  tho  rank  of  liouteuant-colonel.  There  are  al.so  other 
officers  of  the  same  cla.sses,  subordinato  to  the  above,  and 
not  belonging  to  the  council.  Tho  functions  of  tho  corps 
include  (a)  the  arrangement  and  tho  carrying  into  effect  of 
any  sudden  and  general  concentration  of  troops  to  oppose 
invasion,  and  (i>)  tho  rapid  execution  of  works  upon  tho 
railways  and  lines  of  defenco  by  the  means  at  tho  disposal 
of  the  great  contractors  directed  by^  the  civil  engineers. 
The  ready  labour  power  of  tins  u.^ioful  corps  is  estimated 
at  from  12,000  to  20,000  navvies,  with  tools,  bai-rowa,  and 
commissai  iat  complete.  It  has  already  performed  important 
service  in  tabulating,  and  printing  at  great  private  cost, 
complete  time-tables  and  special  reports  for  six  general 
concentrations  against  possible  invasion.  A  special  return 
was  also  prepared  by  tlio  corps  (the  first  of  its  kind)  of  tho 
entire  rolling  stock  of  all  the  railways  in  Great  Britain. 
This  important  work-— which  is  corrected  and  ropublLshcd 
annually — shows  where  the  requisite  numbers  of  carriages 
of  every  description  can  be  obtained  for  tho  comDositicn 
of  troop  trains. 

The  opinion  of  military  judges  has  been  that  tho  main 
Weakness  of  the  whole  volunteer  system  rests  with  tho 
officers.  But  this  judgment  has  undoubtedly  been  modified 
of  late  years  by  the  eagerness  displayed  by  the  ofiicers  of 
all  ranks  to  become  capable  leaders  of  their  men.  'Wliile 
advantage  is  taken  of  tho  facilities  provided  by  the 
Government — such  as  schools  of  instruction,  temporary 
attachmeat  to  regular  and  militia  regiments,  and  half- 
yearly  examinations  in  tactics — officers  of  volunteers  are 
making  progress  among  themselves  by  initiating  societies 
in  various  parts  of  the  country  for  tho  study  and  discussion 
of  military  subjects,  war  games,  &c.  Individually,  some 
officers  have  already  taken  a  prominent  position  as  students 
in  the  art  of  war.  One  of  these.  Colonel  Macdonald,  C.B., 
commanding  the  Edinburgh  Riflo  Volunteers,  has  originated 
important  improvements  in  the  system  of  infantry  drill,  and 
his  modifications  have  been  approved  in  principle  by  the 
adjutant-general.  An  ambulance  service  has  been  organized, 
and  a  scheme  for  battalion  transport  brought  out. 

The  foregoing  organization  has  not  exhausted  tho  re- 
sources of  volunteer  national  defence.  Science  and  com- 
mercial wealth  combined  are  now  creating  an  outer  line, — 
the  former  for  the  defence  of  tho  Ilumber,  Tees,  Tyne, 
Mersey,  (fee.,  by  means  of  volunteer  marine  mining  corps, 
and  the  latter  by  the  institution  of  the  Naval  Volunteer 
Defence  Association,  having  for  its  object  the  protection 
of  merchant  ships,  by  fitting  out  in  British  pofts  a  number 
of  merchant  vessels  to  servo  in  time  of  war  as  a  cordon 
around  the  coasts  of  the  kingdom,  within  which  the  ship- 
ping may  pass  in  security. 

There  is  yet  another  weak  point,  of  equal  importance,  in 
the  personal  equipment  of  tho  volunteers,  which,  as  a  rule, 
is  deficient  for  field  service.  But  now  that  the  jurisdiction 
has  been  transferred  from  the  lord-lieutenants  of  counties 
to  the  crown,  the  whole  subject  of  equipment  for  the  field 
is  entrusted  to  direct  and  responsible  military  authority. 

Tho  stil!  graver  question  arises  as  to  the  issuo  of  war- 
like stores  in  general  in  tho  timo  of  national  danger. 
Notwithstanding  thaji-such  stores  are  already  partially  in 
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pcsscssion  of  the  services,  the  issue  to  the  Id'ce  en  mnsse 
(or  augmentation  of  the  volunteer  force)  alone  will  be  a 
matter  of  extreme  difficulty  for  one  arsenal  to  manage. 
This  difficulty  will  be  best  understood  by  the  following 
stitement.  Th%  volunteer  force  in  Great  Britain  at  the 
beginning  of  the  century  numbered  359,105.  Since  then, 
ho-.vever,  the  population  has  nearly  doubled.  Therefore, 
supposing  all  other  conditions  to  be  equal,  the  number 
that  would  now  como  forward  to  defend  the  country  would 
be  about  700,000,or  481,600  more  than  the  present  peace 
footing  of  the  volunteer  force.  One  arsenal  is  not  sufficient 
to  sustain  the  strain  that  would  then  bo  put  upon  it. 
Strategically  considered  also,  the  situation  of  that  at 
Woolwich  is  not  such  as  to  justify  the  accumulation  there 
of  all  the  warlike  material  the  nation  would  have  to  depend 
on.  A  central  arsenal,  if  not  a  northern  one  as  well, 
appears  to  be  a  national  necessity. 

The  existence  of  the  volunteer  force  averts  conscription 
for  the  country's  defence,  and  it  forms,  as  the  first  Lord 
Brougham  characterized  it,  a  "  national  insurance."  .  The 
cost  to  the  country  is  'trifling  compared  with  the  magni- 
tude of  the  issues,  being  in  1885  X767,400  for  218,000 
"efficient"  volunteers  entitled  to  the  public  grant,  that 
is  £3,  8s.  Cd.  per  volunteer,  or  barely  Cd.  per  head  of  the 
jiopulation  to  bo  defended.  The  value  of  the  volunteer 
force  is  not,  however,  to  be  estimated  by  the  numbers 
actually  enrolled.  It  is  in  fact,  in  its  present  form,  a 
great  training  school  of  citizen  soldiers,  through  which 
thousands  pass  annually  into  a  reserve  ready  to  join  in 
case  of  need.  And  eiery  year  of  its  valuable  service  con- 
firms the  wisdom  of  Sir  Charles  Napier's  last  words  of 
advice  to  his  countrymen,  viz.,  "Militia  and  volunteers 
are  the  proper  forces  to  prepare  for  danger  in  time  of 
peace."  (m.  m'm.) 

VOLUSENUS,  Florentius  (that  is,  FtoREycE  Wiuon 
or  WoLSEV,  though  in  an  English  letter  he  writes  himself 
Voluzen'e),  a  Scottish  humanist  of  the  first  half  of  the 
IGth  century,  whoso  elegant  Latinity,  but  still  more  the 
thoughtful  beauty  of  Lis  Christian  philosophy,  claims  for 
him  a  high  place  among  the  scholars  of  his  age.  That  he 
was  born  near  Elgin,  and  studied  philosophy  at  Aberdeen, 
as  is  stated  in  the  notice  of  his  life  published  in  1619  by 
Thomas  Wilson  in  Adamsoni  Po&mata  Sacra,  may  te  only 
an  inference  (though  probably  a  just  one)  from  a  passage 
in  the  dialogue  De  TranquillilaU  Animi,  more  than  hulf 
of  which  consists  of  a  description  of  the  abode  of  tran- 
quillity, based  on  a  dream  that,  as  wo  ore  told,  came  to  the 
author,  when  ho  had  been  a  student  of  philosophy  for 
four  years,  after  a  conversation  on  the  pleasant  banks  of 
the  Loiisio  with  John  Ogilvy,  afterwards  rector  of  Cruden. 
Proceeding  to  Fari.-t,  ho  became  tutor  to  a  nephew  (or  really 
a  bastard  son)  of  Cardinal  Wolscy,  and  this  connexion  led 
to  repeated  visits  to  England,  whero  ho  was  well  seen  by 
the  kip'j.  and  formed,  with  men  like  John  Fisher,  Stephen 
Oardinci.  and  Thomas  Cromwell,  connexions  that  were 
not  di^  ..Ivcd  by  Wol.  jy's  fall,  for  ho  was  in  England  as 
late  n.i  l.'.:U.  In  Paris  he  knew  George  Buchanan,  who 
aft-^rwarili  wrote  a  graceful  epitaph  on  Ids  frciid's  death, 
and  found  |.riirip,i<  in  the  cardinals  Jean  do  Lorraine  (to 
whom  he  dcdiratfd  in  1531  n  I^tin  cx[>ositi  )n  of  Psalm 
XV.)  and  Jr.in  dii  I'cllny.  With  the  latter  h )  started  in 
ir>ft4  for  Italy,  but,  l>cing  detained  by  sore  sickness  at 
Avignon,  found  a  new  |iatron  in  the  bishop  of  the  diocese, 
the  learned  ond  pious  .-ndolct,  who  procured  for  him  the 
mastemliip  of  the  mliiif.!  at  Cnrpcntras,  with  a  salary  of 
MTcnty  crowns.  VoluMTiii.i  felt  himself  a  little  out  of 
pUc«  in  A  grammar  school,  all  hi.i  tastes  leaning  to  philo- 
M[>by,  and  it  would  fcm  that  from  Carpon'rni  ho  made 
repeated  viiiit.i  to  Lyons  (nhiro  ((isnor  saw  him,  rtill  a 
yoang  men,  in  l.'itO),  prolybly  ali>o  tu  Italy,  wboro  bo 


made  many  friends,  perhaps  even  to  Spain,  for  Alciat  trl!s 
us  that  he  had  acquired  Frcr.ch,  Italian,  and  SiKinisIi 
"par  frequentation  des  nations."  A  letter  of  SadoI~t 
from  Rome  in  1546  shows  that  he  had  then  resolved  <.o 
return  to  Scotland,  and  was  concerned  to  know  what  course 
he  should  hold  in  the  religious  dissensions  of  the  tinu. 
He  died  on  the  journej-,  however,  at  Yienno  in  Dauphind. 
The  nutlioritics  for  tho  life  ^f  V\'il5oii  are  well  broiislit  togctlicr 
by  Irving  in  tiio  Lives  of  Sect  jA  WriUrs  (1S39)  ;  with  the  excep- 
tion of  two  loiters  in  the  £'...ir.tttyne  Jlisccllanii,  vol.  i.,  tho  most 
important  of  them  had  olrc^ady  licen  collected  in  Wish.ii  t's  edition 
of  the  Zfe  TranoKiUilnte  (8vo,  Edin.,  1751).  Irriug,  hon-cver, 
overlooked  Wilson's  earliest  works,  Fl.  Vol.  ad  illujIr.Pom.  Card. 
ixXA/in'njonim/V.  xi-.  £'!iaiTa/ii)(4to,Paris,1531)and/7.  Vol  Brit- 
anni  in  Paalmum  nobis 50 Hcbrais  rtro SI  ad .  .  .SUphanum  U'luto- 
nienscm  Episcopiim  Enar.  (<to,  Taris,  1532).  'These' show  that  his 
linguistic  studies  embraced  Hebrew  as  well  Greek  and  Latin. 
Wilson's  reputation,  however,  rests  on  the  beautiful  Ji.iloguc  already 
cited,  .ind  hrst  printed  by  Grvphius  at  Lyons  in  1543.  From  in- 
ternal evidonco  it  appears  to  have  been  composed  about  that  time, 
but  tho  subject  had  exercised  tho  writer  for  many  years.  Tho 
dialogue  shows  us  Christian  humanism  at  its  best,  not  yet  breaking 
with  the  church  and  somewhat  afraid  of  authority,  but  ojkd  to  now 
light,  tolerant  and  yet  believing.  Volusenus  is  a  great  admirer  of 
Erasmus,  but  censures  in  him  a  lack  of  purity  in  his  Latin  and  a 
certain  want  of  philosophy.  Latinity  and  philosophical  trainiug 
arc  his  own  distinguishing  points,  but  his  philosophy  is  Christian 
and  BH>]ical  rather  than  classical  or  scholastic.  To  analyse  his 
argument  would  hero  be  out  of  place  ;  tho  title  of  tho  dialogue 
itself  shows  that  he  takes  a  frcsn  and  independent  view  of  tho 
chief  good  of  Christian  ethics,  and  it  is  sufEcient  to  obsen-o  that 
from  this  point  of  view  he  ultimately  reaches  a  doctrine  as  to  tho 
witness  of  tho  Spirit  ond  the  assurance  of  grace  which  breaks 
with  tho  traditional  Christianity  of  his  time  and  contains  ethical 
motives  akin  to,  though  not  identical  with,  thoso  of  the  German 
Reformation.  'The  verses  which  occur  in  several  parts  of  tho 
dialogue,  and  tho  poem  which  concludes  it,  give  Wilson  a  placo 
among  Scottish  poots,  but  not  nearly  so  high  as  that  which  ho 
occupies  among  philosophical  writers  on  Christianity. 

VONDEL,  JoosT  VAN  der  (1587-1679),"Dutcj  poet. 
See  Holland,  vol.  xii.  p.  94. 

VORAGIXE,  Jacobcs  de  (c.  1230-1298),  archbishop 
of  Genoa,  is  said  to  have  been  born  at  the  little  village  of 
Varaggio,  near  Savona,  about  the  year  1230.  He  entered 
the  order  of  St  Dominic  in  1244,  and  is  said  to  have 
preached  with  great  success  in  many  parts  of  Italy,  as  well 
as  to  have  taught  in  tho  schools  of  his  own  fraternity. 
From  tho  office  of  prior  in  1267  he  was  raised  to  bo 
provincial  of  all  Lombardy.  ■  This  post  ho  held  till  1 286, 
when  he  wos  removed  at  the  meeting  of  the  order  in  Paris. 
He  also  represented  his  own  province  at  tho  councils  of 
Lucca  (1288)  and  Fcrrara  (1290).  On  the  last  occasion 
he  was  one  of  the  four  delegates  charged  with  signifying 
Nicholas  IV. 's  desire  for  the  deposition  of  Munio  de  Zamora, 
who  had  been  master  of  tho  order  from  1 285,  and  was 
deprived  of  his  office  by  a  papal  bull  dated  April  12,  1291. 
In  1288  NichoUs  empowered  bin  to  absolve  tho  people 
of  Genoa  for  their  offence  in  aiding  the  Sicilians  against 
Charles  II.  Early  in  1292  tho  same  pope,  liimsilf  a 
Franciscan,  summoned  James  to  Rome,  intending  to  con- 
secrate him  archbishop  of  Genoa  with  his  own  hands. 
James  reached  Rome  on  Palm  Sunday  (March  3o),  but 
only  to  find  his  patron  ill  of  a  deadly  sickness,  from  which 
ho  died  on  Good  Friday  (April  4).  Tho  cardinals,  how- 
ever, "  propter  honorcm  Communis  Janut^,"  determined 
to  cirry  out  this  consecration  on  tho  Sunday  after  Enstcr, 
and  thu.s  to  quote  his  own  words,  "ho  returned  with  joy 
to  his  own  city,  nnd  was  reverently  received  by  tho 
people."  If  wo  may  trust  Ech.ird,  lie  was  a  model  bishop, 
and  cs|>ecilklly  distinguished  himself  by  his  ctTorl«  to 
appease  the  civil  discords  of  Genoa.  1 1  is  death  seems  to 
have  taken  place  in  Juno  1298.  Ho  was  buried  in  tho 
Dominican  church  at  Oenoo.  A  story,  mentioned  by 
Echard  as  unworthy  of  credit,  makes  Boniface  VIII.,  on 
tho  fir.«t  day  of  Lent,  cost  the  ashes  in  the  orchbishop's 
cyoa  inatood  of  on  iiiii  head,  with  the  trords,  "  Remeinloi 
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thAt  thou  art*  OhiWIino,  nnd  with  thy  fellow  Gbibellines 
wilt  return  to  naught" 

J»«hu»  Jo  Vor- '  ■  '  ■"  "'  '  list  of  hi»  own  works.  Speak- 
ing of  himsdlf  in  f'"",  ho  ^y*.  "  While  ho  wa3 
ia  hi«  order,  »nJ  -"lo  irchbiahop,  ho  wroto  m«ny 
wurki.  For  ho  toi.i;;'.  i  \'.:j  l.,,vnls  of  tlio  saints  {Ltyentlit 
Saiuiantm)  in  one  rolumo,  ad  \ir.^  m.iny  things  from  tho  Ilistorin 

jy. . .    .0.1  fiurinj,  »iul  from  the  ciiroaiclcs  of  many  writers." 

Tjj^.*  ^.^  he  claims  aro  two  volumes  of  *'  Sermons  con- 

,;^,„„  ~  ,:uts"' whoso  yearly  fei«t«  iho  church  celobrotes. 

Of  thi^vi  volu:..i>,  ho  a.Uls,  one  is  very  Ji  '  "  '  ■  other  short 
uiJ  concise.     Then  follow  if r  I  •u- iiV  '  ifUi:i  Domi- 

HtMlihis  for  every  SunJsy  in   the  ye.u  .  tli  OmJiibus 

Smnytliit,  i.e.,  »  book  of  "discourses  on  all  llio  Gusjicls,  from  Ash 
WeJnosJsy  to  tho  TuesJtiy  after  tister  ;  nnd  a  trcatiso  calle<l 
"ilari^iUs,  aui  totus  est  Jo  B.  Mari.i  conirositus,"  consisting  of 
•boat  ICO  discourses  on  the  attributes,  titles,  4c.,  of  tho  Virjjin 
Mary.  In  the  same  work  the  archbishop  claims  to  have  written 
his  i'An>iii>  ■!  Janucnsi  in  tho  second  year  of  his  pontificate  (1293), 
hut  it  e.\t.  n.is  to  1290  or  1297.  To  this  list  Ecnanl  adds  several 
ether  works,  such  as  a  defence  of  tho  Dominicans,  printed  at  Yeiiico 
in  1104,  mi  a  Summa  rirlutum  tt  r.fiorum  GuUUlmi  Pcraldi, 
a'DomiiiiciU  who  died  about  1250.  James  is  also  said  to  have 
translated  tho  Old  and  Xew  Testaments  into  his  own  tongiie. 
"But,"  adds  Ecbard,  "if  ho  did  so,  tho  version  lies  so  closely 
hid  that  there  is  no  recollection  of  it" 

His  two  chief  works  are  the  CAronicon  Januensi  and  tho  Ooldcn 
Ltgtnd  or  Loml^lr<iica  Hi/sloria.  Tho  former  is  partly  printed  in 
Muratori  {Scriptores  fur.  Hal.,  ix.  6).  It  is  divided  into  twulvo 
{•rts.  Tho  first  four  deal  with  tha  mythical  history  of  Genoa 
from  tho  time  of  its  founder,  Janus  the  first  king  of  Italy,  and 
its  enUrgv-r,  a  second  Janus,  "citizen  of  Troy,"  till  its  conversion 
to  Christianity  "at-out. twenty-five  yoars  after  tho  passion  of 
Christ"  Party,  professes  to  treat  of  the  beginning,  the  growth, 
aud  the  perfection  of  the  city;  but  of  tho  first  period  the  writer 
candidly  confesses  ho  knows  nothing  except  by  hearsay.  The 
second  period  includes  the  Genoese  crusading  exploits  iu  tho  East, 
and  extends  to  their  victory  over  tho  Pisans  (c.  USD),  while  the 
third  reaches  down  to  tho  days  of  the  author's  archbishopric. 
The  sixth  part  deals  with  tho  constitution  of  the  city,  the  seventh 
and  eighth  with  the  duties  of  rulers  and  citizens,  tho  ninth  with 
those  of  domestic  life.  The  tenth  gives  the  ecclesiastical  history 
of  Genoa  from  the  time  of  its  first  known  bishop,  St  Valentine, 
"whom  wo  believe  to  have  lived  about  530  A.D.,  till  1133,  when 
the  city  was  raised  to  archiepiscopal  rank.  .  The  eleventh  contains 
the  lives  of  all  the  bishops  in  order,  and  includes  the  chief  events 
during  their  pontificates  ;  while  the  twelfth  deals  in  the  same  way 
with  the  archbishops,  not  forgetting  the  writer  himsclf.- 

The  Golden  Legend,  one  of  the  most  popular  religious  works  of 
tha  JliJdle  Ages,  is  a  collection  of  the  legendary  lives  of  the  greater 
saints  of  the  medisval  church.  The  preface  divides  tho  ecclesias- 
tical year  into  four  periods  corresponding  to  tho  various  epochs  of 
the  world's  history,  a  time  of  deviation,  of  renovation,  of  recon- 
ciliation, and  of  pilgrimage.  Tho  book  itself,  however,  falls  into 
five  sections-.— (a)  from  Advent  to  Christmas  (cc.  1-5);  (6)  from 
Christmas  to  Scptuagcsima  (6-30);  (c)  from  Septuagesima  to  Easter 
(31-53);  (rf)  from  Easter  Day  to  tho  octave  of  Pentecost  (54-76); 
(«)  from  the  octave  of  Pentecost  to  Advent  (77-^80).  Tho  saints' 
Uvea  are  full  of  puerile  legend,  and  in  not  a  few  cases  contain 
accounts  of  13th-centnry  miracles  wrought  at  special  places,  par- 
ticularly with  reference  to  tho  Dominicans.  Tho  author  is  very 
particular  in  giving  the  derivation  of  proper  names,  and  indeed 
generally  supplies  a  copious  choice  of  alternatives.  He  is  nearly 
always  careful  to  assign  a  yearly  date  to  tho  saints  ho  treats  ot, 
but  seldom,  if  ever,  mentions  their  feast  days.  As  he  reaches  the 
forest  seasons  of  the  year  he  inserts  treatises  dealing  with  their  signi- 
ficance and  interpretation.  These  we  have  for  Advent,  Christmas, 
Good  Friday,  Easter,  Whitsunday,  &c.  The  last  chapter  but  one 
(181)  "  De  Smcto  Pelagio  Papa,"  contains  a  kind  of  history  of  tho 
world  from  the  middle  of  the  6th  century  ;  while  the  last  (182)  is  a 
somewhat  allegorical  disquisition,  "De  Dedicatione  Ecclesix." 

TTie  Go^dat  Ltgend  wm  translated  Into  French  by  Jean  Bclct  dc  VJpiy  In  the 
Ilth  ccnt-iry.  U  vu  also  one  of  tbe  earliest  books  to  Issue  from  the  press.  A 
Latin  e<ll:lon  Li  aasiimed  to  aboot  1449 ;  and  a  dated  one  was  pabllshcd  at  Lyons 
In  HT3.  Many  other  Latin  editions  wero  printed  before  the  end  of  tho  century. 
A  French  tranaUtlott  by  Master  John  BatailUer  la  dated  1476;  Jean  de  Vif^y's 
appeared  at  Paris.  14M;  an  Italian  one  by  NIC.  Hanerbl  (?  Venice.  1476);  a 
Bohenlan  one  at  Pllsen'  1476-*,  and  at  Pracne.  1495:  Caxton's  EnRllsfi  versions, 
I4S3,  14^7,  and  1193 ;  and  a  Germcn  one  In  1499.  Sevenil  16th-century  editions 
of  t^e  S^muins  are  also  knoim,  and  the  ilariate  was  printed  at  Venice  In  1497 
and  at  Paris  In  1603. 

VOR.\RLBERG,    tho   most   western   division   of   the 
Atistrian-Hangarian   monarchy,    ia   'bouDiled   ou   the   N. 


'  Printed  without  name  or  place,  1484. 

•  The  adjective  "golden"  has  been  transferred  from  this  to  other 
works  of  tbe  anthor. 


hy  Bavaria,  on  tlio  W.  by  tho  Lake  of  Constance, 
Liochteustein,  nnd  Switzerland,  on  tho  S.  by  Switzer- 
liind,  and  on  tho  E.  by  Tyrol.  Though  united  for 
administrative  purposes  with  Tyrol,  it  enjoys  a  con- 
stitution of  its  own,  and  ranks  a-s  a  separate  meruber  of 
the  empire.  It  is  emphatit^lly  an  Alpine  region,  being 
tr-iver-sed  by  various  spurs  of  the  Kha^tian  Alps  (Arlberg, 
Bregenzer  Wald,  ikc.),  attaining  a  height  of  GOOO  to  9000 
feet,  and  even  jjosses-sing  a  few  small  glaciers.  The 
name  is  derived  from  tho  Arlborg  Pass  {i.e.,  Adlerberg,  or 
Kaglc's  Mountain,  5805  ft.),  separating  it  from  Tyrol  and 
forming  tho  means  of  communication  between  Innsbruck 
and  tho  Lake  of  Constance.  Tbe  pass  is  now  traversed  by 
a  railway,  tho  tunnel  under  tho  Arlbcrg  itself  (opened  Oct. 
18S4),  being  6.J  miles  in  length.  Vorarlberg  is  watered  by 
numerous  small  streams,  most  of  them  flowing  into  tho 
Rhine,  which  is  in  contact  with  the  west  side  of  the  crown- 
land  for  a  distance  of  about  20  miles.  About  one-third 
of  the  surface  (almost  exactly  1000  square  miles  in  extent) 
is  occupied  by  pasture,  upwards  of  one-sixth  by  forests, 
one-seventb  by  meadows,  and  only  one-twentieth' by  arable 
land.  In  correspondence  with  these  figures,  we  find  that 
the  chief  employments  of  tho  inhabitant;  are  cattle-rearing, 
dairy-farming,  and  forestry. 

In  1881  the  district  contained  61,115  cattle,  and  cheeso  ia 
produced  in  large  quantities.  Grain  is  cultivated  in  tho  valley- 
bottoms,  but  not  more  than  enough  is  raised  to  cover  the  home 
consumption  ;  potatoes,  fruit,  and  wincf  aro  also  produced.  Tho 
manufacturing  industry  is  also  by  no  means  unimportant,  occupy- 
ing nearly  C'O  per  cent  of  the  popnlation.  The  chief  branch  is  tho 
spinning  and  weaving  of  cotton,  which  is  carried  on  with  special 
vigour  in  the  neighbourhood  of  the  towns  and  larger  villages.  A 
characteristic  industry  is  the  construction  of  wooden  chalets,  which 
aro  exported  to  Switzerland  by  water.  Jtany  of  the  men  spend 
the  summer  in  Switzerland  as  masons  ami  labourers,  returning  to 
their  homes  in  winter.  In  1881  the  popul.ttion  numbered  107,373, 
nearly  all  of  Teutonic  stock  and  the  Roman  Catholic  faith.  Thu 
chief  towns,  none  of  which  are  large,  are  Brcgenz  (4736  inhabit- 
ants), the  capital,  and  the  port  of  Austria  on  the  Lake  of 
Constance,  Bludenz  (3150  inhabitants),  Fcldkirch  (3600),  and 
Dornbirn.  .  Vorarlberg  belongs  to  tho  see  of  Brixen,  tho  prince- 
bishop  of  which  is  represented  by  a  vicar-gcnoral  at  Feldkirch. 
Tho  provincial  diet  consists  of  twenty-one  members,  including  tho 
vicar-general.  The  crownland  sends  two  representatives  to  tho 
imperial  parliament. 

Vorarlberg  is  formed  out  of  the  old  duchies  and  conntships  of 
Brcgenz,  Feldkirch,  Bludenz,  Sonnenberg,  and  Hohenems,  all  of 
which  had  come  into  tho  possession  of  the  house  of  Austria  by  tho 
14th  century,  chiefly  by  purchase:  Prior  to  1782  it  was  counted 
part  of  Hither  Austria,  but  since  then  it  has  been  administratively 
united  with  Tyrol.  The  peace  of  Prcssburg  (180.')')  assijTied  it  to 
Bavaria,  along  with  northern  Tyrol,  but  it  was  restored  to  its  old 
allegiance  in  1814. 

VORONEZH,  a  government  of  southern  Russia,  is 
bounded  by  Tambofi  on  the  N.,  SaratofE  and  the  Don 
Cossacks  on  the  E.,  Kharkof!  on  the  S.,  and  Kursk  and 
Orel  on  the  W.,  and  has  an  area  of  25,448  square  miles:. 
It  occupies  the  southern  slopes  of  the  Middle-Russian 
plateau,  and  its  average  elevation  ia  from  450  to  700  fe(it 
above  sea-level.  The  surface  is  billy,  and  broken  by 
ravines  in  the  west  (where  two  ranges  of  chalk  hills 
separated^by  a  broad  valley  run  north  and  south),  bit 
flat  and  low  to  the  east  of  the  Don.  Devonian  sandstones 
crop  out  in  the  north,  but  farther  south  these  are  covered 
with  chalk.  Glacial  clays  with  northern  erratics  spread 
as  far  south  as  Voronezh,  and  extensive  areas  are  covered 
with  Lacustrine  clays  and  sands.  Tha  soil  is  very  fertile, 
owing  to  the  large  prevalence  of  the  black  earth ;  it 
becomes,  however,  sandy  towards  the  east.  Voronezh  lies 
on  the  border  between  the  forest  and  meadow-regior.  of 
Middle  Russia  and  the  southern  steppes ;  the  forests 
rapidly  disappear  as  one  advances  south,  and  those  which 
in  the  time  of  Peter  the  Great  still  covered  the  upper 
parts  of  the  tributaries  of  tho  Don,  and  were  used  for 
ehipbuilding,  are  now  almost  entirely  destroyed.     Le;^ 
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:aan  one-t«nth  of  the  entire  area  is  under  wood,  and  both 
'.imber  and  firewood  have  to  be  imported. 

The  Don  traverses  Voronezh  from  north  to  south-east, 
watering  it  for  more  than  400  miles ;  it  is  an  important 
channel  for  the  export  of  corn,  tallow,  and  other  raw  pro- 
duce, as  well  as  for  the  import  of  wood,  floated  from  the 
north.  Its  tributary  the  Voronezh  is  also  navigated, 
and  another  large  tributary,  the  Vorona,  flows  through 
the  eastern  part  of  the  government  Many  other  small 
streams  flowing  into  the  Don  intersect  the  territory,  but 
the  influence  of  the  dry  steppes  begins  to  make  itself  felt; 
there  are  no  lakes,  and  marshes  persist  only  in  the  valleys. 
The  climate  is  therefore  continental,  and,  although  the  mean 
temperature  at  Voronezh  is  42°'7  F.,  that  of  January  is  as 
iow  as  8°'3  and  that  of  July  as  high  as  74°-2. 

The  population  is  steadily  increasing,  and  reached  2,532,840  in 
1S83  ao  against  1,974,400  iu  1860.  It  is  Little  Russian  in  the 
south-west  (from  35  to  40  per  cent,  according  to  different  estimates), 
and  Great  Russian  el.vwbcrc.  There  are  also  a  few  German  colonies 
with  some  3500  inhabitants,  and  a  few  Poles  (2000) 

Agriculture  is  the  chief  occupation,  and  corn  is  exported  to  a 
considerable  amount  Tho  average  crops  from  1883  to  1S85  reacheil 
3.467,500  nuarters  of  rye,  901,600  of  wheat,  958,000  of  oats, 
l.esO.OOO  of  various  grains,  and  960,100  of  poUtoes.  17,000  acres 
Wire  under  beet  (176,000  cwts.  in  1885);  tobacco  Is  also  largely 
cultivated,  and  tho  crop  of  1885  yielded  1,723,000  lb.  Tho  sun- 
llowir  has  also  been  much  cultivated  of  late  for  oil.  The  Voronezh 
horecs  enjoy  a  high  reputation  in  Russia,  as  aHo  do  its  cattle,  and 
cattlc-brec^iing  has  advanced  during  the  last  tliiTty  years.  In  1^83 
there  were  535.500  horaea,  649,100  cattle,  and  'l,'348,100  sheep. 
bees  are  kept  in  many  villages,  and  honev  is  gathered  to  the 
annual  amount  of  more  than  10,000  cwts.  ^larket-gatUening  and 
fishing  are  also  of  importance.  The  manufactures  arc  of  recent 
CTowih;  the  production  reached  £2,066,000  in  1884,  tho  chief 
products  being  spirits,  oil,  su^ar,  woollens,  and  tallow.  ^Vheat 
and  other  grains,  flour,  Hax,  tallow  and  hides,  wool,  and  cattle  arc 
the  chief  items  of  export 

Voronezh  is  divided  into  twelve  districts,  the  chief  towns  of 
which  arc  Voronezh  (56,185  inhabitants  in  I8S5),  Birvutch  (4435), 
liobroff  (3660;,  UugOtcharv  (4230),  Korotoyak  (1840),  Nijne-Dyevitsk 
,2635),  NovokllOI«r^k  (80'l5),  Ostrogozhsk  (8610),  Tavfovsk  (8390), 
Valniki  (4425),  Zadonik,  with  a  great  monastery  (9940),  and  Zcm- 
lyansk  {3870).  These  are  mostly  mem  administrative  centres ;  and 
leveral  villages,  such  as  Buturlinovka (21, 700),  Katatch  (13,000),  and 
Vorontsovk.i  (12,000),  have  larger  populations  and  more  commerce. 

VOItON'EZH,  capital  of  the  above  goiernmcnt,  is 
situated  on  a  high  bank  of  the  river  of  the  same  name, 
305  miles  by  rail  to  the  south  of  JIoscow.  It  is  almost 
er>tiroly  built  of 'wood,  and  only  recently  began  to  re- 
acquire importance  as  an  entrepot  on  tho  railway  which 
connects  Moscow  with  the  Sea  of  Azoff.  It  has  a  military 
school  of  cadets,  gj'mnasiums  for  boys  and  girls,  and  a 
number  of  schools  for  elementary  education.  Its  theatre, 
now  rebuilt,  has  a  name  in  the  history  of  the  Russian 
stage,  and  the  town  was  also  the  birthplace  of  two 
]<casant  poets,  to  whom  wo  owe  some  of  the  finest  ex- 
amples of  Russian  poetry — Koltioff  and  Xikitin.  A 
memorial  to  the  former  has  been  erected  on  a  public  pto- 
menadc.  A  few  factories  for  cleansing  wool  and  for  the 
prc[>aration  of  tallow  and  oil,  as  well  as  some  distilleries, 
have  arisen  of  late.  Tho  population  of  the  town  in- 
creased from  39,800  in  1860  to  .0G,1S5  in  1S8.5.  It  is 
now  an  im(iortant  entrcj/it  for  com,  flax,  tallow,  bides, 
sugar,  wood,  and  roal  from  the  Don  ;  tho  railway  traffic 
amounts  to  2h  million  cwts.,  and  that  of  tho  Ilazdclnaya 
juncti'"    -'        '  ■■    -  -     -'y  thrico  that. amount 

Vf  r  --;,  as  a  f„rt  Mgain%t  Tartar  raids,  on 

»  •it'  ■■  :r   Til  tho  Uth  century  by  a  Khaur 

town,  b.ii  1.  the  Mlh  and  15th  centurin. 

Pour  yri\n  ■■'  l.jr  tho  Tarlara,  but  again  re. 

^■■■■''    '•■  '  ij  II  1  M  i  ,(,t  trading  place.     Ita  woollen 

IVl'V  1,  rrrogni/'*ii  il«  importanrr,  and 

■  1  rf  (hn  rivfr  a  xrtiarf,  whi'ir  n  flotilla  of 

'•'^  .       '.  under  tho 

If.     It  thus 

.H.a.     Tho 

town  wai  •.  1748,  rod 

t77J,  l.nt«.  I. 


VORTEX  MOTION.  See  HTDB03iECH.i.vics,  vol.  xii. 
p.  450  sq. 

VOSGES,  a  mountain  range  of  central  Europe,  stretchit^: 
along  the  west  side  of  the  Rhine  valley  in  a  north-north- 
east direction,  from  Basel  to  Main:,  for  a  distance  of  150 
miles.  Since  1S71  the  southern  portion,  from  the  Ballon 
d'Alsace  to  Mont  Donon,  has  been  tho  political  boundary 
between  France  and  Germany.  There  is  a  remarkable 
similarity  between  the  Vosges  and  the  corresponding  range 
of  the  Black  Forest  on  the  other  side  of  the  Rhine  :  both 
lie  within  the  same  degrees  of  latitude  and  have  the  same 
geological  formition;  both  are  characterized  by  fine  forests 
on  their  lower  slopes,  above  which  are  open  pasturages  and 
rounded  summits  of  a  uniform  altitude;  both  have  a  steep 
fall  to  the  Rhine  and  a  gradual  descent  on  the  other  side. 
The  Vosges  in  their  southern  portion  are  mainly  of  granite, 
with  some  porph}Titic  masses,  and  of  a  kind  of  red  sand- 
stone (occasionally  1640  feet  in  thickness)  which  on  the 
•yestern  versant  bears  the  name  of  "  gros  Vosgien." 

Orognphically  the  range  is  divided  from  south  to  north  into 
lOur  sections  : — tho  Grandcs  Vosges  (02  miles),  extending  from 
Belfort  to  the  valley  of  the  Brucho  ;  tho  Central  Vosges  (31  luilcs), 
between  the  Eruche  and  the  Col  de  Saverue  ;  tho  Lower  Vosges  (30 
miles),  between  tho  Col  de  Savcmc  and  the  soarco  of  the  uuter; 
and  the  Hardt  (25  miles).  The  rounded  summits  of  the  Gnindea 
Vosges  are  called  "ballons."  The  departments  of  Vo?"e?  and 
Haute  SaOne  arc  divided  from  Alsace  and  tho  "fbrritnrj*  ofTieu^rt 
by  tho  Ballon  d'Alsace  or  St  Maurice  (4100  feet).  Tlieneo  Dortii^ 
wards  the  average  height  of  the  range  is  3ftQ0  feet,  the  highest  poi0t 
of  all,  the  Ballon  de  Gacbwiller  (GcbwciRi)  or  Soultz,  rising  on 
tho  east  to  a  height  of  4680  feet  Tho  Col  de  Saalcs,  between  iho 
Grandea  Vosges  and  the  central  section,  is  1900  ftct  high  ;  the 
latter  is  both  lower  and  narrower  than  the  Grari'Us  Vusges,  the 
Mont  Donon  and  other  chief  heights  not  exceeding  ."iSOO  feet.  Tho 
railway  from  Paris  to  Strasburg  and  the  Rhine  and  Marne  Cinal 
traverse  tho  Col  do  Saverno  (1085  feet).  No  railway  cresses  tho 
Vosges  bctw'een  Saverne  and  Belfort  but  there  aie  very  goo*l 
carriage  roads  over  the  passes  of  Bussang  (2110  feel)  from  Rcniii-c- 
mont  to  Thann,  '.he  Schlucht  (3746  feet)  from  Gir-irdiuer  to 
Munster,  tho  Uon  Homme  (3100  Icct)  from  St  Die  to  Colmar,  apd 
fioni  St  Die  to  St  Slarie.aux.Mines  (2025  feet).  The  Lower  Vosgca 
arc  a  sandstone  plateau  ranging  from  1000  to  1850  feet  high,  and 
arc  crossed  by  the  railway  from  Hagenau  to  Sarrcgucminr.?,  defended 
by  the  fort  of  Bitche.  I'ho  Hardt,  a  sterile  region,  coveted  with 
heath  and  low  brushwood,  has  for  its  highest  point  tho  Donuers- 
b,rg{lIont  Toniieni),  2264  feet  high;  it  is  traversed  through  deep 
ravines  by  the  railways  from  Deux-Ponts  to  Ijindau,  and  front 
Kai.wrtlautera  to  Spires  and  Worms.  Metcorologienlly,  the  diller- 
enco  between  tho  eastern  and  western  vcn»ants  of  the  range  is  very 
marked,  tho  annual  rainfall  being  much  higher  and  the  mean 
tcmficraturo  being  niuch  lower  in  the  latter  than  iu  the  former. 
Ou  the  eastern  sloj>e  the  vine  riiKns  to  a  height  of  1300  feet ;  on 
tho  other  hand,  its  only  rivera  are  the  III  and  other  shorter  strcama, 
which  afford  «ater|>ower  rather  by  their  rapid  fall  than  by  their 
abundance.  The  MomHc,  Jleurthe,  and  >iire  nil  li^e  on  the 
Lorraine  side.  Moraines,  boulders,  and  j>ftlishcd  rocks  testify  tho 
existence  of  the  glaciers  which  formerly  covered  the  Vosges.  Tho 
l.ikes,  surrounded  by  pines,  beeches,  and  maples,  the  green  mcadowa 
where  hundreds  of  cows  with  tinkling  bells  ]>eacefully  grare,  and 
the  fine  views  of  the  Rhine  valley,  Black  Forest,  an<l  snow-covercJ 
Swiss  mountains  conibino  to  m.iko  tho  district  charmingly  pictur- 
es'pie.  The  lower  heights  and  buttressea  of  the  main  chain  on  tho 
Alsatian  side  are  covered  with  numerous  castles,  generally  in  ruina. 
in  connexion  with  which  curious  legends  and  interesting  historical 
incidents  are  told.  At  several  pointii  on  tho  lu.iiit  iitlge,  especially 
at  St  Odilo  i>l>ov(kRi6eauville  (lla|>|>olt«weiKi),  tie  Iho  remains  of 
a  wall  of  wnninrtartd  stone  with  tenons  of  woc^l,  6  to  7  feet  thick 
anil  4  to  5  feet  high,  called  the  pagan  wall  (Mur  Payen).  It  wa* 
ceruinly  um-O  for  If^.il  drfrnce  in  the  Middle  Ages,  and  archajolo- 
sisu  are  dividrtl  as  to  whether  it  waa  built  lor  thu  miruose  by  thO 
Romans,  or  N-lnre  their  arrival. 

.  VOSOE.S,  a  frontier  department  of  eastern  France,  wts 
formed  in  1790,  for  tho  most  part  of  territory  previously 
belonging  to  Lorraine,  with  fmgmcnlfl  of  Frnnche-Comlo, 
Champngnc,  and  Alsace.  Tho  jiorlion  liclongin^  to  Alsoco 
was  ceded  to  Ocrmany  in  1871.  Lyinj<  Ijctwccn  17"  48' 
and  48"  .12  N.  lat,  npd  .I"  22'  and  7"  10'  E.  lonp,,  Uii 
dc|xirlmcnt  i.s  Iwundcil  by  ALaacoLorraina  on  tlio  E.  and 
by  the  dtpnrtments  nf  Mcnithe-ct-Mosell«on  tho  N'.,  Moiiso 
on  tho  N.W,,  Uautc-Marno  on  tho  W.,  and  Hauto-SaOii«  on 
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the  S.     Tho  ^'  ''■'  i.ntains  form  a  natural  bour.dftry 

on  tiio  E  '    po'"'   '^   '''"    ••"'""-'•'  (■"i^.- 

'ctt)  near  llio  .-  .   '.  ■  >■     T''-'  south  of  the  aepartmeiit  is 
irivir-M>d  bv  tho  Monts  Faucilles  (2000  foet),  which  form 
lart  of  the' EuroiH.-an  wate»!."i,  separating  the  bnsiiw  of 
the  Khine  and  the  Rhone.     Tho  Mosello  and  tho  Mouse, 
tributaries  of  the  Uhino,  have  tho  largest  drainage  areas 
Id  the  dcimrtmcnt  ;   a   small  district  in    tho   north-west 
belongs  to  tho  basin  of  tho  Seine  (Ornain  and  Marne), 
the  rost  to  that  of  tho  Khone.     Tho  Mosello  rises  in  the 
Col  da  Bussang,  and  in  a  N.W.  course  of  75  miles  receives 
the  Moselotto  and  Yologno  on  tho  right ;  the  Mortagno 
and  tho  Mcurthe  on  tho  right  and  the  Madon  ou  tho  left 
bank  also  K-long  to  Yosgcs,  though  they  join  tho  Moselle 
ouUide  tho  department.     The  source  of  the  SaOno  is  ori 
the  southeast  slope  of  the  Monts  Faucilles,  and  the  Canal 
de  I'Eit  follows  tho  course  of  the  Coney,  a  tributary  of 
the  left  bank.     The  height  above  tho  sea,  the  northward 
exposure  of  the  valleys,  and  the  impervious  subsoil  com- 
bine to  make  the  climate  severe ;  the  average  temperature 
at  Epinal  (1070  feet)  is  49"  F.    The  annual  rainfall-.^is  24 
inches  at  Epinal,  31  at  St  Die,  and  more  iu  the  mountains. 
Of  atoUl  nreaof  1,152,181  acres,  araWo  land  occupies  603,201 
.icres,  mss  189,539.  wood 361, 526,  heath,  ^•lstule,  and  uncultivatca 
l»nd  81.«6,  and  vineyards  12,054.    The  live  stock  in  1881  incluued 
31  811  horws  (of  a  small  but  strong  breed),  357  asses  and  mules, 
143  827  cattle,  45,634  sheep.  81,488  pigs.  19,615  coats,  more  than 
17  000  doss,  500,000  head  of  poultr)-;   17,952  beehives  yielded 
43' tons  7  cwts.  of  honev  and  IS  tons  11  cwts.  of  wax.    8,2  tons 
of  cheese  were  made  at  Caardmer.    The  crops  in  1884  werc--wheat 
1  911.470  busheU.  meslin  494.483.  rye  710.62,,  barley  103.262, 
oits  3  225  755,  buckivhcat  63,409,  poUtoes  17,787,404,  dry  vege- 
table3'45  974,  fodder  beetroot  25,060  tons,  tobacco  33  tons,  hops 
;9  tons,  hemp  seed  138  tons,  hemp  99  tons,  linseed  39  tons   ilax 
22  tons,  hemp,  Ilax,  and  poppy  oUs  94  tons,  colza  seed  20b  tons, 
fodder  457,383  tons,  wiue  2,869.000  giillous  (average  of  nicccdiug 
ten  ycare  3,964,441).     The  denartmeut  stands  first  in  iiancc  for 
tlio  exUnt  and  importance  of  tho  woods  under  forest  rule,  though 
only  third  for  the  actual  area  of  forest  land.     The  state  owns  one- 
third  of  the  forests,  private  individuals  one-fifth,  and  tho  communes 
the  rest.     Oaks,  beeches,  hornbeams,  birches,  aspens,  and  niaplcs 
thrive  on  the  plains,  beeches  and  oaks  on  tho  higlicr  grounds,  and 
firs,  beeches,  and  pines  on  the  mountains.     The  annual  value  ot 
timber   produced  is   £280,000,  and   9,000,000  fir  planks,  besides 
other  kinds,  are  annually  cut  in  300  sawmills.     Traces  of  gold  are 
found,  and  the  department  conUins  silver  and  lead  mines,  copper 
ore,  iron  ore  (4530  tons  of  iron  annually),  zinc,  manganese,  .cobalt 
and  antimony.     In  1884,  681  tons  of  coal  were  mined  and  in  188_ 
1595  tons  of  peat  were  dug;  1336  persons  arc  employed  in   iii 
noarriesof  marWe,  sandstoue,  granite,  and  building  and  lithographic 
stones.     Tho  department   is   rich  in   hot,    cold,   sulphate     sodic 
calcium,  iron,  bicarbonate,  and  gaseous  mineral  springs.      Ihosc  at 
Plombiires  were  known  to  the  Komans.     37,000  bauds  are  employed 
in  the  manufacture  of  pig  and  cast  iron  (for  all  which  wood  is  the 
chief   fuel)  and  wares   of  iron   and  steel.     Tho  cotton   industry 
(135,000  looms  and  423.724  spindles)  has  been  largely  developed 
since  1871 ;  canvas  and  lineu  are  woven  at  Geraidmer  (3000  looms). 
The   manufacture  of  clotli  employs  500  workmen,  of   lace  lOOU, 
embroidery  by  the  hand  and  loom  40,000  workwomen,  silk  spin- 
ning 1000  spindles.     Wool   is  spun   and  hosiery    maiiufactured. 
Coopers'  wort  (over  300  tons)  is  exported,  as  are  also  sabota.     At 
Epinal  several  hundred  workmen  arc  engaged  in  the  manufacture 
of  images;  and  musical  instruments  are  made  at  Mirecourt.     lUOU 
workmen  arc  employed  in  glass-works,  and  1937  in   paper-mills 
(10  000  tons  of  pai>er  aud  cardboard).     Tho  department  contains 
in  all  409  industrial   establishments;   200,000   tons  of  coal   arc 
imported.     There  arc  281  miles  of  railway,  177  of  national  rrads, 
and  3096  of  other  roads.     The  Eastern  Canal  connects  tho  baone 
with  the  Moselle  and  Meusc.    The  population  in  1881  was  408,802, 
of  whom  189,176  were  engaged  in  agricultuic  and  131,253  in  manu- 
factures ;  the  population  in  1836  was  413.707.     The  department 
forms  tho  dioce.«  of  St  Die,  has  ita  court  of  anpeal  and  academy 
at  Nancy,  belongs  to  the  district  of  the  corps  d  armee  of  Lhalons- 
•nr-Mame,  and  is  divideil  for  administrative  purposes  into  5  arron- 
dissenients  (Epinal,  Mirecourt,  Neufchdteau,  Kcmiremont.  St  Die), 
28  cantons,  and  530  communes.     The  chef-lieu.is  tpinal. 

VOSS.  JoHANN  Heisrich  (1751-1826),  German  poet, 
3rch.-Eologi3t,  and  translator,  was  born  at  Sommersdorf  in 
%*ecH«.nbur(r  on  the  20th  February  1751.  In  the  same 
rear  hia  father,  a  farmer,  removed  from  Sommersdorf  to 


Penzlin      From    KOC.  to  17C9  Voss  attended   school   at 
Neubmndenburg.     In  tho  latter  year,  in  consequence  of 
misfortunes  which  had  overtaken  his  father,  ho  was  obliged 
to  accept  a  tutorship  in  tho  family  of  a  private  gentleman 
near  Pen/.lin.     Ho  went  to  Gottingen  in  1772,  in  response 
to  tho  invitation  of  Boie,  whose  attention  ho  had  attracted 
by  poems  contributed  to  tho  Gottingen  MusennlmaMch 
•U   Gottingen  ho  studied   mth  enthusiasm    ancient  and 
modern  Uterature,  and  became  one  of  the  leading  members 
of  tho  famous  "  Dichterbund."     In  1775  Eoio  made  over 
to  him  tho  editing  of  tho  jVt(.wu</m(iK((c/(,  which  ho  con- 
tinued to  issue  for  many  years.     Ho  married  Bote's  sister, 
Ernestine,  in  1777,  and  in  the  following  year  he  accepted 
the  position  of  rector  at  Ottendorf  in  Hanover.     As  the 
climato  of  Ottendorf  did  not  suit  his  health,  he  resigned 
this  office  in  17S2,  and  went  as  rector  to  Eutin,  where  he 
remained  unlil   1832.     Ho  Ihoa    lived  for  some  time  in 
Jena,  but  iu  1805  ho  accepted  a  call  to  a  professorship  at 
Heidelberg.     He  died  at  Heidelberg  on  March  29,  1826. 

Voss  was  a   man  of  a  remarkably   independent  and  vigorous 
character,  and  he  achieved  distinction  in  several  kinds  of  literary 
activity      In  1785-95  he  published  in  two  volumes  a  collection  ot 
original  poems,  to  which  he  afterwards  made  many  additions.      Ihe 
best  of  these  works  is  his  idyllic  poem  "  Luise,    in  which  ho  sought, 
with  much  success,  to  apply  the  style  and   methods  of  classicil 
iioelry  to  tho  expression  of  modern  German  thought  and  sentiment. 
in  his  Mylhologuche  Uricfc  (2  vols.,  1794),  in  w  uch  ho  attacked 
tho  ideas  of  Heyne,  in  his  AnIisymboUk  (2  vols.,  182J-26).  written 
in  opposition   to   Creuzor.    aud  iu   other  wnlings   bo   made   im- 
portant contributions  to  the  study  of  mythology.  (fHe  w.-is  also 
prominent  as  an  advocate  of  tho  right  of  free  .judgment  m  religion, 
and  at  tho  time  wlicn  some  members  of  tho  Romantic  school  were 
being  converted  to  tho  Roman  Church  ho  produced  a  strong  im- 
picsrion  by  a  powerful  article,  in  Sophro,u:on,  on  his  friend  i  ricdricli 
von  Stolbergs  repudiation  of  Protestantism.     It  is,  however,  to  his 
work  as  a  translator  that  Yoss  chiefly  owes  his  place  in  Germ.an 
literature.     All  his  renderings  of  the  works  of  ancient  writers  indi 
cato  not  only  sound  scholarship  but  a  thorough   mastery  of  the 
laws  of  German  diction  and    rhythm.     The  most   famous  of  his 
translations  are  tho.se  of  Homer,  which  were  published  togethei, 
in  4  volumes,  in  1793.     Of  these  tho  one  generally  l'ff"'?<l  '^ 
the  translation  of  the  Odyssey,  as  originally  issued  in  1/81.  ;i  He 
also   translated   Hesiod,  Theocritus,    liioii   and  Moschus,  Virgil, 
Horace,  Tibullus.   Propertiu.s,  and  other  classical   poets,  and  he 
prepared  a  critical  edition  of  Tibullus.    In  1818-29  was  published, 
in  9  volumes,  a  translation  of  Shakespeare  s  plays,  which  he  com- 
pleted with  the   help  of  his   sous  Heiurich  and  Abr,ihaiii,  both, 
of  whom  were  scholars  and  writers  of  considerable  ability. 

See  Paulas,  Leb^m-  ".  Todakundm  Ucr  J.  It.  Fojs  (1820),  oad  Hcrljst,  J.  B. 
yoj!  (2  vols.,  1872-76). 

YOSSIUS,  Geb.\ruus  Johannes  (1577-1649),  classical 
scholar  and  theologian,  was  born  near  Heidelberg  in  1577. 
His  father  Johannes  Vos,  a  native  of  the   Netherlands, 
had  fled  as  a  Protestant  from  the  persecutions  in  his  own 
country  into  the  Palatinate,  and  became   pastor    in  the 
village  near  Heidelberg  where  Gerard  was  born  ;  but,  as 
he  was  a  Calvinist,  the  strict  Lutherans  of  the  Palatmate 
caused  him  once  more  to  become  a  wanderer.     In  15,8  he 
settled  at  Leydcn  as  student  of  theology  in  the  university, 
and  finally  as   pastor  at   Dort,  whero  ho  died  in  lj8b, 
leaving  Gerard  an  orphan.     Here  tho  boy  received   his 
education,  until  he  entered  tUe  theological  college  and  then 
the  university  of  Leyden.     He  there  became  the  lifelong 
bosom  friend  of  Hugo  Grotiu.s,  and  pursued  with  great 
zest  the  study  of  the  classics,  Hebrew,  ecclesiastical  history, 
and  theology.     In  1600  he  was  made  rector  of  the  high 
school  at  Dort,  where  he  devoted  himself  to   philology 
and  historical  theology.     From  1614  to  1619  he  filled  the 
office  of  director  of   the   theological  college    at    Leyden. 
The  moderation  of  his  theological  views  and  his  ab.stention 
from   controversy  brought  him    under    tho    suspicion   of 
heresy  in  consequence  of  which  he  escaped  expulsion  from 
his  office  only  by  resignation  (1619).  .The    year  before 
he  had  published  his  valuable  work  the  Ilidona  Peluc/iana, 
which  his  enemies  considered  favoured  the  views  of  the 
Arminians  or  Remonstrants.     But  in    the  year  lfa2.  im 
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received  the  appointment  of  professor  of  rhetoric  and 
chronology,  and  subsequently  of  Greek,  in  the  university. 
In  1624  the  university  of  Cambridge  offered  him  a 
professorship,  which  he  declined.  Two  years  afterwards 
another  unsuccessful  effort  was  made  to  induce  him  to 
settle  in  England,  but  he  accepted  from  Archbishop  Laud 
a  prebend  in  Canterbury  cathedral  of  the  value  of  £100 
per  annum,  without  residence,  coming  over  to  England  to  be 
installed  in  1629,  when  he  was  made  LL.D.  at  Oxford. 
In  1632  he  left  Leyden  to  take  the  post  of  professor  of 
history  in  the  newly  founded  Athenarum  at  Amsterdam, 
which  he  held  till  his  death,  March  17,  1619. 

Ho  was  ono  of  the  grtat  scholars  of  the  worl  J,  and  his  character 
added  lustre  to  his  leamine.  His  works,  of  which  a  complete 
edition  appeared  at  Amsterdam,  1695-1701,  in  6  vols.  foL,  are 
philological,  historical,  and  theological.  He  m^ide  invaluable  con- 
tribntions  to  the  correct  study  of  Latin  grammar  and  of  the  Greek 
and  Latin  historians.  He  was  amongst  the  first  to  treat  theological 
dogmas  and  the  heathen  religions  from  the  historical  point  of  view. 
His  principal  works  are  Historia  Pelagiana  (1618)  ;  Etipnologicum 
Lingum  Latins  (1662);  ComTnerUariorun-Bhtloricorum  Libri  VII. 
(1606);  De  HutorieU  Grsecis  LUm  III.  {162i);  De Historicis  Lolinis 
Libri  HI.  (1627) ;  D«  Thtologia  GaUili  (1642) ;  Dissertations  Trrs 
de  Tribta  Symbolis,  Afcstolico,  AOtanasiuiw,  et  ConstarUiiwpolitarui 
{1612). 

Se«  Klc^ron,  iiematreM  poitr  ttrcir  a  r.Vulotre  da  Jtemmci  lUuttra,  roL  xUl., 
ParO,  l"30 ;  Hcixo^'i  Reatcncpktof'ddu,  att.  "  Voft&iu." 

VOSSIUS,  Isaac  (1618-16S9),  son  of  the  preceding, 
was  bom  at  Leyden  in  1618,  and  was  carefully  educated 
by  his  father.  After  three  years  spent  on  a  learned  tour 
through  England,  France,  and  Italy,  which  ho  used  in 
making  the  acquaintance  of  the  first  scholars  and  the 
great  libraries  of  those  countries,  and  fram  which  he 
brought  back  many  valuable  MSS.,  he  accepted  in  1648  an 
invitation  to  tho  court  of  the  brilliant  Queen  Christina  of 
Sweden,  whom  he  taught  Greek.  He  declined  the  offer 
of  the  chair  of  history  at  Amsterdam  vacated  by  his 
father's  death,  and  continued  for  some  years  in  Sweden, 
with  occasional  visits  to  Holland.  In  1658  he  finally  left 
Sweden.  His  father's  merits  and  his  own  learning  pro- 
cured him  favour  with  Louis  XIV.  of  France  and  in 
England.  In  1 670  he  came  to  reside  in  England,  was 
made  LL.D.  of  Oxford,  and  in  spite  of  notorious  looseness 
of  mo^U  and  levity  of  character  received  a  canonry  at 
Windsor  from  Charles  IL  in  1673,  residing  in  the  castle, 
where  he  died  in  February  1689. 

His  learning  was  great,  and  ho  rendered  valuable  serrices  in 
connexion  with  ancient  history-,  antiquities,  chronology,  and 
geography,  though  they  were  marred  by  tho  admixture  of  great 
levity  and  want  of  judgment.  To  him  is  owing  the  first  Greek 
text  of  the  six  shorter  epistles  of  Ijnatius  (1646).  He  published 
valuable  editions  of  the  geographer  S,-ylax  (1639),  of  Justin  (1640), 
of  Pomponius  Mela  (1C43),  and  of  Calullua  (1684).  In  his  various 
dissertations  on  chronology  ho  maintained  the  greater  accuracy 
of  the  system  of  tho  Septuagint  in  compsrison  with  that  of  the 
Hebrew  text,  and  generally  asserted  tho  greater  genuineness  of  the 
Greek  translation  as  compared  with  tho  Massorctic  text  He  in- 
herited his  father's  valuable  library,  which,  to  tho  great  sorrow  of 
£«el}-n,  went  aftT  his  death  )>ack  to  Hollasd. 

Comp.  M'^rr^n'i  M^noUfs,  ToL  XIIL 

VOTKIX.SK,  an  iron-work  in  the  Urals,  in  the  Russian 
government  of  Vyatka,  47  miles  north  of  Sarapul,  and  8 
miles  from  the  Krtma,  was  founded  in  1756.  Its  popula- 
tion reached  15,480  in  1885.  Together  with  the  Kamsk 
iron-work,  Votkinsk  was  till  lately  one  of  the  chief  Govcrn- 
mont  f '  '  '  '  (H  for  tho  coniitruction  of  steamers  for 
tho   Ca  ,  I,   08  well   a<   of  locomotives  for  the 

Siberian  r  uiAiy,  and  it  has  long  been  renowned  for  its 
escelleiit  tnrantAMCs  and  other  smallur  iron-warc-i,  as  well 
M  for  ita  knitted  poods.  No  large  ordcm  having  been 
received  from  tho  Government,  a  number  of  workmen 
recently  united  into  an  "  ortol  "  or  cooperative  society  for 
tho  manufnrturo  of  agricultural  machinery,  already  known 
throughout  KuMin  for  il«  cxrclli^nrc  ond  cheapness. 

yOUET,  SiMo.-*  (1. '190-1649),  French  piinter,  bom  at 
Paria,  January  9,  1590,  po^.sed  many  years  in  Italy,  where 


he  married,  and  established  himself  at  Borne,  cnjopng 
there  a  high  reputation  as  a  portrait  painter.  Louis 
XIIL  recalled  him  to  France,  lodged  him  in  the  Louvre 
with  the  title  of  First  Painter  to  the  Crown,  and  gave  him 
a  considerable  salary.  All  roy^  work  for  the  palaces  of 
the  LouvTe  and  the  Luxembourg  was  placed  in  his  hands ; 
the  king  became  his  pupil ;  he  formed  a  large  school,  and 
renewed  tho  traditions  of  that  of  Fontainebleau.  Amongst 
his  schoL'irs  was  the  famous  Lebrun  (who  raised  on  the 
foundations  laid  by  his  master  the  tyranny  by  which  he 
dominated  the  whole  artistic  world  during  the  reign  of 
Louis  XIV.),  Lebrun's  rival  Errard,  Louis  Lerambcrt,  the 
two  Testelins,  Poerson,  and  Dorigny.  Vouet  was  au> 
exceedingly  skilful  painter,  especially  in  decoration,  and 
executed  important  works  of  this  class  for  Cardinal 
Richelieu  (Rncil  and  Palais  Royal)  and  other  great  nobleii. 
His  better  easel  pictures  bear  a  curious  resemblance  to 
those  of  Sassoferrato,  but,  being  much  in  demand,  he  fell 
into  mannerisms,  and  of  the  enormous  quantity  of  work 
produced  by  himself  or  with  the  aid  of  his  pu^'ils  little  has 
survived  worth  study.  Almost  everything  he  did  was 
engraved  by  his  sonsin-law  Tortebat  and  Dorigny. 

VOW,  a  solemn  undertaking  to  do  something  which  is 
held  to  be  acceptable  to  the  Deity.  In  the  antique  re 
ligions  mere  pmyer,  without  some  material  expression  of 
homage,  was  not  held  to  bo  a  complete  or  normal  act  of 
worship  (c/.  Sackifice).  Supplications,  therefore,  were 
generallj'  preserted  to  tho  Deity  in  connexion  with  a 
sacrifice,  or,  if  the  moment  of  need  was  one  at  which  a 
ritual  offering  could  not  well  be  presented,  the  prayer  for 
help  was  naturally  accompanie'd  by  a  promise  to  present  a 
gift  at  a  future  time.  Thus  prayer  together  with  a  vow 
is  a  sort  of  im[>crfect  act  of  worship,  which  has  to  bo  com- 
pleted by  the  discharge  of  the  vow  at  the  sanctuary.  So  in 
Greek  the  same  word  ci;(i)  is  equally  applicable  to  the  prayer 
which  opened  a  service  of  sacrifice  and  to  a  vow  taken  at 
the  commencement  of  an  enterprise  or  in  o\hcr  time  of  neod. 
So  too  the  Latin  fofum  means  both  "vow  "  and  "  desire." 
In  the  Old  Testament,  in  like  manner,  it  is  generally  a 
sacrifice  or  gift  at  tho  sanctuary  which  is  promised  in  vows, 
and  the  word  "vow"  (ncdcr)  means  also  "a  votive  sacrifice," 
as  distinguished  from  obligatory  sacrifices  (piacutar  offer- 
ings and  stated  festal  sacrifices;  I  Sam.  i.  21). 

Tlie  vows  of  which  we  read  in  the  Old  Testamen.  and 
in  classical  authors  are  generally  conditional  on  the  fulfil- 
ment of  the  petition  with  which  they  are  coupled.  Such 
vows  ore  made  on  occasions  of  special  need,  or  difficulty 
(Ps.  IxvL  13  tq.;  Pliny,  //.  A'.,  viii.  21  [57],  "turn  priccipuiis 
votorum  locus  e»\,  cum  epei  nuUus  est"),  as  before  a  peril- 
ous enterprise  (Gen.  xxviii.  20  ;  Judg.  xi.  30).  Tho  pay- 
ment otTcrcd  may  be  a  victim  for  the  altar,  or  any  other 
gift  which  the  ritual  of  tho  religion  acknowledges  as 
acceptable.  But,  as  vows  are  generally  mado  on  extra- 
ordinary occasions,  tho  thing  promised  will  often  l)o  excep- 
tional in  kind  or  magnitude.  The  vow  of  Jophthah  (Judg. 
xL)  is  a  case  in  (>olnt,  and  also  illustrates  1>y  an  extreme 
example  the  ]>rinciple  that  a  vow  once  taken  must  be  ful- 
filled at  any  coat.  Thin  principle  was  so  far  modified  in 
later  times,  in  Israel,  that  exceptional  vows  wore  by  law 
redeemed  at  a  valuation  (Lev.  xxvii.).  Hannah's  vow,  de- 
voting her  unborn  son  to  tho  service  of  tho  mnctuary 
(1  Sam.  L  II),  would  have  follen  under  this  law.  Moreover, 
the  law  provided  that  tho  vow  of  an  unmorrieil  daughter 
or  of  a  wife  might  be  disallowed  by  tho  father  or  husband 
rc«i)cctivcly  (Numb.  xxx.).  On  the  other  hand,  a  widmr  or 
a  divorced  woman  was  free  fo  mako  what  vow  she  plcvscd. 
Thc-«c  provi.'-ions  are  important  ovidcnco  of  \hc  legal  pos't- 
tion  of  woman  in  Heir'  '>,  and  al.io,  rz  ulentxo,  oa 

implying  that  Hebrew  '  t  after  infancy)  were  nnt 

subject  to  patna  poUtlat  oi  me  iu'mon  kind. 
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Of  ordinary  vows  a  coir.mon  typo  in  oniio^uity  woa  a 
I'romiso  madf  in  peril  by  eca,  sickness,  or  other  straits,  to 
tuspeud  in  n  temple  a  picture  or  otlicr  symbol  ot  the  danger 
against  which  the  Divine  aid  was  implor«d.  This  usage 
passed  into  Christianity  and  survives  in  Cuiholio  countries, 
where  votive  pictures  and  models  of  eyes,  hands,  ifec, 
cured  in  answer  to  prayer,  are  still  seen  in  churches.  At 
the  council  of  Lestincs  (743  a. p.)  the  use  ofsuch  models 
was  condeuincJ  as  a  pagan  practice. 

In  point  of  obligation,  vows  were  analogous  to  oaths 
(Xumb.  XXX.  2);  their  sanction  was  not  human  but  Pivine 
(Deut.  xiiii.  21).  Thus  slackness  or  fraud  in  the  fulfil- 
ment of  vows  is  the  murk  of  an  age  of  declining  faith 
(MaL  L  14  ;  Harith,  Moctll.,  1.  CD  Arnold;  Lucian,  Jupiter 
Tra^.,  c.  15  ;  cf.  Eccles.  v.  4).  Among  the  Arabs  the 
speedy  fulfilment  of  vows  was  favoured  by  a  rule  of  ab- 
stinence fnim  certain  enjoyments  and  conveniences  (iVirum), 
which  custom  imposed  till  the  vow  was  fulfilled.  This 
appears  to  have  been  the  ancient  practice  of  other  Semitic 
nations '  also ;  among  the  Hebrews  it  survives  in  the 
Naiaritfc  vow  (see  NAZ.\RrrE),  and  probably  also  in  the 
(Mr  or  iisdr  (interdict),  which  is  mentioned  along  with  vows 
in  Xumb.  xix.,  and  is  described  in  verse  13  as  "an  oath  of 
abstinence  to  afflict  the  soul," — worcjs  which  seem  to  show 
that  fasting  is  specially  contemplated.  As  there  is  no  as- 
cetic tendency  in  Hebrew  religion,  in  which  fasting  and 
similar  observances  have  not  positive  religious  value,  but  are 
only  expressions  of  penitent  supplication,  it  seems  reason- 
able to  interj'ret  the  oath  of  abstinence  by  the  aid  of  the 
examples  in  Psalm  exxxii.  2  sq..  Acts  xxiii.  12  (cf.  also 
1  Sam.  xiv.  24  */.),  and  to  unikrstand  it,  like  the  Arabian 
ihrdm,  as  an  obligation  of  abstinence  till  a  positive  vow 
Hras  fulfilled.  The  detail  in  the  Psalm,  "  I  will  not  enter 
my  Louse  or  rest  in  my  bed  till,"  <tc.,  has  its  parallel  in 
Arabia  and  in  Syrian  heathenism  (Sur.  ii.  185 — where  to 
enter  the  house  from  behind  is  an  evasion  of  the  rule  ; 
Lucian,  Dea  Syr.,  §  55;  cf.  Wellhausen,  Skizzen,  iii.  117). 
It  is  to  be  observed  that  in  Arabia,  where  there  was  little 
or  no  development  of  obligatory  ritual  sacrifices,  ofi'erings 
were  usually  votive,  and  vows  were  often  simple  and  not 
conditional  pronjises;  so  too  in  Deut.  xxiii.  23,  Lev.  vii.  16, 
vows  are  closely  associated  with  free-will  offerings.  A 
purpose  of  sacrifice  formed  at  a  distance  from  a  sanctuary 
naturally  found  expression  in  a  vow.  Occasions  of  sacri- 
fice .are  not  frequent  in  nomad  life  and  it  may  be  conjec- 
tured that  the  earliest  vows  were  simply  deferred  sacrifices, 
without  the  element  of  bargaining  with  the  Divinity  which 
is  prominent  in  later  times.  The  simple  vow  presupposes 
that  the  sanctuary  or  the  customary  day  of  sacrifice  is  re- 
mote; the  conditional  vow,  on  the  other  hand,  may  often  bo 
made  at  the  sanctuary  itself,  where  the  Godhead  is  nearest 
to  man  (Gen.  xxviii.  20  ;  1  Sam.  i.  11;  Iliad,  vii.  93). 

In  Christian  times  vows  to  present  a  material  gift  (vota 
realia)  have  been  less  important  than  vows  to  adopt  a 
certain  course  of  life  {yola  personalia),  a  change  whicl 
naturally  followed  from  the  modification  of  the  idea  of 
Bacnfice  in  Christianity  (see  Sacrifice).  The  personal 
vows  recognized  by  the  Catholic  church  are  of  various  kinds, 
covering  all  manner  of  a';tions  religiously  meritorious  (e.ff., 
pilgrimafre  or  crusading) ;  but  the  most  prominent  have  been 
vows  of  abstinence  (fasting,  chastity),  to  which  the  growth 
of  asceticism  gave  a  positive  value.  Most  important  of  all 
ia  the  monastic  vow  of  poverty,  chastity,  and  obedience  (see 
Monacuism).  The  presupposition  of  all  such  vows  is  that 
there  i8*a  higher  life  of  godliness,  which  cannot  be  attained 
to  by  Christians  at  Jarge,  and  which  all  arc  not  bound  to 
attempt,  although  ther»  is  merit  in  consecrating  oneself  to 
it.  From  this  point  of  view  it  came  about  in  process  of 
time  that  vows  of  self-consecration  were  viewed  as  neces- 
sarily [lerpetual.     To  fall  back  from  a  purpc^  of  higher  Life 


was  not  ai  all  the  same  thing  as  never  to  have  formed  such 
a  purpose.  Hence,  e.t/.,  the  vow  of  chastity,  which  Cyprian 
still  regards  as  terminable  by  marriage  in  the  case  of  virgins 
who  have  not  strength  to  persevere  in  continence,  was  de- 
clared to  bo  of  perpetual  obligation  as  early  as  the  council 
of  Ancyra  (314  a.i>.).  On  the  other  hand,  the  church  was 
careful  to  guard  against  the  rash  assumption  of  vows, 
by  requiring  certain  formalities  in  the  act,  and  by  the  in- 
stitution of  the  noviciate,  as  a  period  of  probation.  The 
power  of  the  poj'O  to  dispense  from  vows,  which  appears 
in  the  DeerMals,  was  of  later  growth.  Protestantism,  deny- 
ing the  superior  merit  of  the  ascetic  life,  rejects  all  per- 
petual vows,  and  iudeed  shows  little  favour  to  vows  of  any 
kind.  (w.  R.  8.) 

YRANCX,  Sebastian,  boril  about  1572,  was  a  painter 
of  the  Antwerp  school,  of  very  moderate  ability.  Most  of 
his  pictures  represent  scenes  of  war,  such  as  the  sack  of 
towns,  cavalry  combats,  and  the  like.  Though  occasionally 
vigorous  in  drawing,  his  paintiugs  are  dull  and  heavy  in 
tone.     The  date  of  his  death  is  uncertaiiL 

VULC.\N,  the  old  Koman  tire-god,  answering  to  the 
Greek  HEpn^ESTUs  (</.!'.),  with  whom  he  was  confounded 
by  the  ancients.  The  etymology  of  the  name  is  uncertain : 
it  has  been  proposed  to  derive  it-  from  the  root  var, 
"  \vaim";<  nlka  in  Sanscrit  is  a  firebrand.  How  closely 
Vulcan  was  identified  with  the  fire,  regarded  as  a  person, 
appears  from  the  stories  of  the  birth  of  Cseculus  and 
Servius  TuUius,  both  of  whom  were  called  sons  of  Vulcan, 
and  were  supposed  to  have  been  conceived  by  virgins  who 
had  been  impreguatcd  by  sparks  of  fire  from  the  hearth. 
At  Rome  his  temple  was  in  the  Campus  Martins  outside 
the  city  walls.  But  there  was  also  a  place  sacred  to  Lira 
in  the  comitium.  It  was  not  a  temple,  but  only  a  raised 
area,  called  the  Volcanal.  It  wa-s  said  to  have  been  founded 
by  Romulus,  and  a  lotus  tree  in  it  was  thought  to  be  as 
old  as  the  city.  Statues  of  persons  who  or  whose  statues 
had  been  struck  by  lightning  were  sometimes  set  up  in 
the  Volcanal.  There  was  a  festival  of  Vulcan  called  the 
Volcanalia  on  August  23d,  in  which  the  people  threw 
animals  into  the  fire  instead  of  themselves.  On  the  7  th 
of  June  there  was  a  fishermen's  festival,  with  games,  held 
under  the  superintendence  of  the  "prietor  urbanus,"  and 
the  fish  were  brought  to  the  Volcanal  and  sacrificed  to  the 
god  instead  of  human  victims.  Another  festival  of  Vulcan 
was  the  Tubilustria,  or  purification  of  trumpets,  on  May 
23d,  Vulcan  being  regarded  .as  the  father  of  trumpets. 
At  Ostia  there  was  a  festival  of  Vulcan  (Volcanalia)  pre- 
sided over  by  a  "  prjctor  sacris  Volcani  faeiundis,"  and  at 
Ostia  there  were  also  a  temple  and  a  pontifex  of  Vulcan. 
At  Rome  there  was  a  "  flamen  "  of  Vulcan,  who  sacrificed 
to  Maia,  wife  of  Vulcan,  on  the  1st  of  May.  According 
'o  others  the  name  of  Vulcan's  wife  was  Majesta. 

VULCANO.     See  Lifap.i  Islands,  vol.  xiv.  p.  $82. 

VULGATE.  See  Bible,  vol.  iii.  p.  647. 
VULTURE,  the  name  of  certain  birds  whose  best- 
known  characteristic  is  that  of  feeding  upon  carcases,  and 
these  birds,  owing  to  this  obscene  habit,  are  in  many  hot 
countries  regarded  with  favour  as  useful  scavengers,  The 
genus  Viiltur,  as  instituted  by  LinniEUs,  is  now  restricted 
by  ornithologists  to  a  single  species,  V.  monachus^  of  which 
more  presently,  the  other  species  included  therein  by  him, 
or  thereto  referred  by  succeeding  systematists,  being  else- 
where relegated  {cf.  Lammergeyek);  but  the  most  im- 
portant taxonomic  change  that  has  been  introduced  is  that 
by  Prof.  Huxley  {Pfoc.  Zool.  Society,  18G7,  pp.'4G2-lG4), 
who  pointed  out  the  complete  structural  diSerence  between 
the  Vultures  of  the  New  World  and  those  of  the  Old, 
regarding  the  former,  as  constituting  a  distinct  Family, 
Catluirtidx  (which,  however,  would  be  more  properly 
named  Saicorhamphida\  while  lie  united  the  lattei  with 
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the  oftlinaiy  diurnal  Birdi-of-Prcy  as  Gypaetitlx.  This 
arrangement  seems  to  O^rlook  the  signification  of  some 
consideraUo  distinctions,  and  to  the  present  writer  it 
woald  appear  more  reasonable  to  recognize  the  existence 
of  a  Family  Vulturida,  confined  to  the  true  Vultures  of 
the  Ancient  Continent,  equal  in  rank  to  the  Falconids, 
while  fully  admitting  the  claim  made  on  behalf  of  the 
Xew-World  forms  for  the  same  standing. 

The  American  Vulture  may  bo  said  to  incluJc  four  genera : — (1) 
Sararrhamphes,  tho  gigantic  Condor,  tl.o  male  distingoislicd  by  a 
largo  fl(»hy  comb  and  wattlos;  (2)  Cypayua,  the  King-Vulture, 
\rith  its  gaudiJy-coloured  head  and  nasal  caruDcle ;  (5)  Calhxtrisla, 
conuining  the  so-called  Tnrkoy-Bozzard  of  English-speaking 
Americans  with  its  allies;  and  (4)  Psmdogryphua,  the  great 
Califomian  Vulturo — of  vcrj-  limited  range  on  the  western  slopes  of 
Sorth  America,  and  threatened  \Tith  speedy  extinction  through  tho 
nse  of  poison.  Though  all  these  birds  are  structurally  so  ditfereut 
from  the  true  VnUares  of  the  Old  World,  in  habits  the  VuUuridm 
and  Sariorhamphida  are  much  alike,  and  of  several  of  ths  latter— 


jofi^-r;?r!" 


itlng- Vulture  {Qi/pagu*  papaj. 

lnrtienUrly  of  the  Condor  and  tho  Turkey-Buzzard— we  possess 
rather  elaborate  accounts  by  excellent  observera,  as  Darwin,  Alex- 
ander Wilson,  and  Mr  Ooue — whoso  works  arc  readily  accessible. 

Tho  true  Vultures  of  tho  Old  World,  f'ulluridm  in  the  restricted 
oenso,  are  generally  divided  into  five  or  six  genera,  of  which 
A'cophron  has  been  not  unjustifiably  separated  as  forming  a  dis- 
tinct Subfamily,  XcophroniiiXt — its  members,  of  compurativcW 
small  size,  differing  both  in  structure  and  habit  considerably 
from  tho  rest  One  of  them  is  tho  so-called  Egyptian  Vulturo  or 
Pharaoh's  Hen,  A^  percticpteruM,  a  bird  whoso  delicacy  of  build  and 
anpearanco  *tontrast  forcibly  with  its  choice  of  tho  most  filthy 
kind  of  food.  It  is.,*  well-known  species  in  some  parts  of  India,* 
and  Ihcncc  westward  to  Africa,  where  it  ha.i  an  extensive  range. 
It  also  occurs  on  tho  northern  shores  of  tho  Mediterrniican,  and  on 
threo  occasions  has  strayed  to  such  a  distance  from  its  usual  haunts 
a*  lo  have  t'wiro  suffered  capture  in  Eugland,  and  onco  even  in 
Norway.  ''^'^  ■■  ••  -i  conM>osing  the  other  Subfamily,  fuUurinjr, 
■pnco  is  w  1  .  much.     Oiipi  numlicra  seven  or  eight  local 

apocir*  a:,  -a  tfi-in  one  of  which  tho  English  namoOrifTon 

has  *  '  known  is  0. /uivits,  which  by  some 

aut-  Ji,"  from  anjoxanipic  having  been  tikrn 

Inli. .,.  ,  .  M.umstances  which  suggest  its  appear- 

ADco  so  far  fmm  its  ncnrr'.t  homo  in  Spain  to  be  duo  to  man's  inter- 
Tontinn.  Th<*  sp^-i-i.  hiwrvrr,  hn^  a  wider  distribution  on  tho 
Etif  •  .   the  north-east)    than   tho 

F,t-  '  hes  tlip  E-i'iitnr.  •■strnd- 

inji  ~. '.■■■  th  in  tho  Elhifpisn  and 

Indian  Kcgions  lts•^^  :•-%  with  that  of  several  allied 

forms  or  spociea.      /'  ^    tw>   forms — one  Indian,  ths 
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other  African— differs  from  Cypj  by  having  12  instead  of  14 
rectrices.  Of  t^  genera  Oto^jps  and  Lophogyps  nothing  hero  need 
be  £.iid  ;  and  then  we  havo  Vuttur^  with,  as  mentioned  before,  its 
sole  representative,  V.  monocAiis,  commonly  known  as  the  Cinereous 
Vulture,  a  bird  which  is  found  from  the  Straits  of  Gibraltar  to  tho 
sea-coast  of  China.^  Almost  all  these  birds  juhabit  rocky  cliffs,  on 
tho  ledges  of  which  they  build  their  nests. 

Tho  question  whether  Vultures  in  their  search  for  food 
are  guided  by  sight  of  the  object  or  by  its  scent  has  long 
excited  much  interest,  and  tho  advocates  of  either  oi>inion 
have  warmly  contended  in  its  behalf.  Without  denying 
to  them  the  olfactory  faculty,  it  seems  to  bo  now  gene- 
rally admitted,  notwithstanding  the  assertions  to  the  con- 
trary of  Watcrton  and  a  few  more,"  that  the  sense  of 
sight  is  in  almost  every  case  sufficient  to  account  for  the 
observed  facts.  It  is  known  that,  directly  a  camel  or 
othor  beast  of  burden  drops  dead,  as  the  caravan  to  which 
it  belonged  is  making  its  way  across  the  desert,  Vultures 
of  one  sort  or  another  appear,  often  in  con.siderablo 
numbers,  though  none  had  before  been  observed  by  the 
ordinary  traveller,  and  speedily  devoHir  the  carcase  over 
which  they  are  gathered  together.  The  mode  in  which 
communication  is  effected  between  the  birds,  which  are 
soaring  at  an  immense  height,  seems  at  first  inexplicable, 
but  Canon  Tristram  has  suggested  {This,  1859,  p.  280) 
the  following  simple  solution  of  tho  supposed  mystery : — 
"The  Griffon  who  first  descries  his  quarry  descends  from  his 
elevation  at  once.  Another,  sweeping  the  horizon  at  a  still  greater 
distance,  observes  his  neighbour's  movements  and  follows  bis 
course.  A- third,  still  further  removed,  follows  tho  flight  of  tho 
second  ;  he  is  traced  by  another  ;  and  so  a  perpetual  succession  is 
kept  up  so  long  as  a  morsel  of  flesh  remains  over  which  to  ccnsorl. 
I  can  conceive  no  other  mode  of  accounting  for  the  number  of 
Vultures  which  in  tho  course  of  a  few  hours  will  gatlier  over  a 
carcase,  when  previously  tho  horizon  might  have  been  scanned  in 
vain  for  more  tnau  one,  or  at  tho  most  two,  in  sight" 

The  Canon  goes  on  to  suppose  that  in  this  way  may 
bo  explained. the  enormous  congregation  of  Vultures  in 
thft  Crimea  during  the  siege  of  Sevastopol,  where  they 
had  before  been  scarce : — "  the  habit  of  watching  tho 
movements  of  their  neighbours"  may- "have  collected 
tho  whole  race  from  the  Caucasus  and  Asia  Minor  " — he 
might  have  added  tho  Balkans — "  to  enjoy  so  unwonted 
an  abundance."  Doubt  may  bo  entertained  whether  tho 
last  supposition  be  correct,  but  dodo  as  to  the  accuracy  of 
the  first.  (a.  n.) 

VVATK.\,  or  Vhtka,  a  govsrnment  of  north-oasfcrn 
Russia,  with  Vologda  on  tho  N.,  Perm  on  the  E.,  Ufa  and 
Kazan  on  the  S.,  and  Nijni  Novgorod  and  Kostroma  on  tho 
\V.,  has  an  area  of  59,124  square  miles.  It  has  on  its 
northern  boundary  thd  flat  water-parting  which  separates 
the  basins  of  the  Northern  Dwina  and  Volga,  and  its  surface 
is  an  undulating  plateau  of  from  800  to  1400  feet  above  sea- 
level,  deeply  grooved  by  rivers  and  assuming  a  hilly  aspect 
on  their  bank.s,  broken  up  as  they  are  by  ravines.  I'crmian 
sandstones,  marU  and  limestones  cover  it  ;  over  these  is 
lx)uldcr  clay,  with  extensive  forests  and  marshes.  Tho 
Kama  rises  in  tho  north-cast,  and,  after  making  a  wide 
sweep  through  Perm,  flows  along  its  Routhcastcrii  lx)undary, 
while  tho  whole  of  tho  government  is  watered  by  tho 
Vyatka  and  its  numerous  tributaries.  Both  the  Kama 
and  the  Vyatka  are  navigable,  as  also  arc  Bcvcral  of  their 
tributaries;  the  Izha  and  Votkn,  which  flow  into  tho  latter, 
have  import-int  iron-wiJrks  on  their  Iwtnks.  As  many  as 
1,700,0110  cwts.  of  corn,  iron,  hides,  leather,  t-illow,  timber, 
and  wooden  wares  were  loaded  in  188.'^  at  tho  landing- 
places  of  Vyatka,  while  tho  traffic  on  tho  Kama  i«  stiH 
moro  imjiorlanl.  Thcro  arc  no  railwfty^  but  tho  province 
M  traversed  by  tho  great  highway  to  Siberia,  and  two  other 
roads  by  which  goodi  from  tho  south  aro  transported  to 

•  Tbt  geogrsphlcal  nuigo  of  tho  larious  spocln  of  Vultuiti  lias  bwsi 
•ihaustivily  trvitod  by  Mr  Sharp*  (/oiini.  Linn.  Soeitlf,  Zoology, 
aiU.  pp.  1-2C,  pis.  l.-iz.X 
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lc«dmg<>Iae««  on  tho  V)-tchcgda  and  the  Yug  to  oe  shipped 
farther  north  to  Archangel.  Lakes  are  numerous,  and 
vast  marsiiiJs  aro  met  with  everywhere,  especially  in  the 
north;  lhre<squartera  of  the  area  are  under  forests.  The 
climate  is  very  severe,  the  average  yearly  temperature 
being  36*  F.  at  Vyatka  (January,  S'-2;  July,  67'0),  and 
35'  at  Slobodskoi  (Ja^iuary.  3'-5  ;  July,  65' -3). 

Tho  population  (2,859,000  in  1883,  as  against  2,170,221  in 
1861\  thotiTh  !«»^-M-*o  on  tho  avcMET'*.   i^  somewlmt  denso  in  tho 

bctt  •  ■    ■  ■■  ,j^  ^j  Grcst  Russinr.s  (81 

t^r  ii'tiiftins  of  the  aboriginal 

Votu  ..••1,000),  Tartars,  Ti-i'tors, 

Pcrmums,  anii  pvcn  lioshkirs.  MohainnieJans  number  about 
100,000,  and  papnnj  (T>'hcn>missc3  and  Votiaks)  about  11,000. 
The  Votiaki  (Otiaksl,  a  Finnish  sttm  of  tho  Pormiin  group,  call 
thfmsclroji  Ot,  Ut,  or  IM,  and  tho  Tartars  call  thorn  Ar,  so  that  it 
i>  supposed  that  they  may  ho  akin  to  tho  Ars  of  tho  Yenisei.  They 
aro  middle-sized,  with  fair  hair  and  eves,  often  red-hoirc  ". ;  and  tho 
gtaeral  structure  of  the  face  and  skull  is  Finnish.  By  their  dialect 
they  belong  to  the  saiuo  branch  as  the  Permians.  They  aro  excel- 
lent agriculturists,  very  laborious,  and  excel  in  beekeeping. 

The  soil  is  fertile,  especially  in  tho  valleys  of  tho  south  ;  rye, 
b«rlev,  oats,  buckwheat,  and  to  some  extent  wheat  aro  grown. 
The  crops  of  1SS5  were— rye,  4,006,000  quarters  ;  oats,  3,957,000; 
barley,  1 34,000  ;  wheat,  08,000;  potatoes,  231,000  qnartors.  Corn 
is  exported  to  tho  Kama  or  to  the  north,  as  also  are  flax  and  hemp. 
There  is  no  want  of  natural  meadows  in  tho  south,  and  cottle- 
nATUig  prospers.  Tho  Vyatka  horses,  a  fine  breed,  though  rather 
snwll,  are  weU  known  throughout  Russia.  Thero  were  in  1SS3 
706,<00  horses,  925,100  cattlo,  and  1,446,400  sheep.  Attempts 
are  being  made  to  introduce  finer  breeds  of  cows  and  sheep. 

Industries  are  developing  steadily,  there  baring  been  in  1884 
flS4  establishments,  which  employed  9700  workmen,  and  showed  a 
yearly  return  of  £1,510,000.  They  include  distilleries  (£885,600), 
iron-works,  chemical  works,  tanneries,  soap  and  glass  works,  and 
cotton  and  paper  mills.  Votkiksk  (g.v.)  has  a  considerable  yearly 
production  of  agricultural  machinery  and  stoam-rrgines.  Tho 
crown  manufactory  of  guns  at  Izhevsk  works  up  yearly  10,000  cwt<i. 
of  steel.  Domestic  trades  give  occupation  to  more  than  40,000 
persons,  and  their  returns  in  1884  reached  £706,800.  The  uianu- 
laeture  of  wooden  vessels,  window  frames,  doors,  furniture,  sledges, 
and  carts  supplies  a  considerable  export  trade  to  the  steppe  pro- 
vinces of  the  lower  Volga.  Domestic  weaving  produces,  it  is  esti- 
mated, about  5,400,000  yards  of  lineu  every  year.  Jlany  peasants 
have  ncverthelt,^  to  leave  their  homes  in  search  of  work,  either  as 
*'  burlaki  "  for  shipping  and  dragging  boats  or  as  porters  ;  hunting 
and  bird-catching  still  have  some  importance  in-the  forest  tracts. 

Trade  is  considerable, — iron,  copper,  tar,  pitch,  glass,  leather, 
paper,  timber,  and  wooden  wares,  as  also  com,  hides,  flax,  linseed, 
noney,  and  other  raw  produce  being  exported  to  Nijni  Novgorod, 
Orenburg,  and  Siberia  ;  while  groceries  and  various  manufactured 
goods  arc  imported. 

Vyatka  is  one  of  those  few  governments  of  Russia  where  tho 
seautvo,  consisting  to  a  great  extent  of  representatives  of  the 
peasantry,  has  succeeded  in  creating  a  series  oi  educational  institu- 
tions without  incurring  the  displeasure  of  the  Government.  It 
diatingoishes  itself  very  favourably  by  its  schools,  libraries,  surgeons, 
and  hospitals  in  villages,  and  by  its  elaborate  house-to-house  statis- 
tical descriptions  of  several  districts,  and  statistical  publications. 
There  were  in  1884  641  primary  and  22  secondary  schools. 

Vyatka  is  divided  into  eleven  districts — those  of  Vyatka  (24,480 
inhabitants  in  18S5) ;  Elabnga  (9750) ;  GtazofT  (1945) ;  Kotclnitch 
(4490);  Mafmyzh  (3400) ;  Xolinsk  (3990)  ;  OrfofT  (3380) ;  Sarapul 
(12,370);  Slobodskoi  (9225);  Urzhum  (5100);  Yaransk  (2?55). 
VoTKissK  (j.c.)  has  15,480  inhabitants,  and  Izhevsk  has  21,500. 

VYATKA,  capital  of  the  above  government,  is  situated 
on  the  Vyatka  river,  653  milea  to  the  north-east  of  Moscow. 
It  is  built  mostly  of  wood,  on  the  steep  hills  which  rise 
above  the  river,  as  well  as  on  their  slopes  and  at  their  base. 
Its  old  walls  have  been  demolished,  and  its  old  churches 
built  anew.  Two  public  gardens,  a  small  public  library, 
and  the  usual  educational  institutions  of  a  Russian 
provincial  town  are  all  that  it  can  boast  of.  Its  manu- 
factures are  insignificant,  but  its  trade  in  corn,  leather, 
tallow,  candles,  soap,  wax,  paper,  and  furs  (exported),  and 
in  all  kinds  of  manufactured  and  grocery  wares  (imported), 
is  important.     The  population  in  1885  was  24,480. 

VyatkawM  founded  in  1181  by  tho  Novgorodians,  under  the 
name  of  Khtynoff,  for  the  purpose  of  maintaining  their  dominion 
among  the  Votiaks,  Tchcrcmisses,  and  Tartais.  The  squirrel  antl 
b;irer  fur»,  especially  the  latter  (beaver  being  then  common  in  tho 
;i-ion).  and  tho  Vyatka  horses,  as  ahio  wax  and  honey,  were  the 


chief  attractions  for  trade  ;  and,  notwithstanding  tho  dangers  then 
encountered  on  tho  route  to  Vyatka  and  Perm,  via  Vologila,  tho 
NoVj^oroil  merchants  and  ttX-shuiuiX'i  (plundering  merchants)  will- 
ingly visited  Vyatka  and  settled  there.  Tho  town  soon  grow  around 
tho  fort,  and  had  to  bo  enclosed  within  now  walls.  In  1391  it  was 
plundered  by  tho  Tartars,  and  again  in  1477.  Tho  power  of  Nov. 
gorod  was  decaying,  and  tho  Moscow  princes,  ah^ays  puisuing  the 
same  policy  of  intrigue,  and  showing  themselves  ready  to  take  up 
tho  cause  of  tho  poorer  classes  against  tho  richer  merchants,  made 
advantageous  use  of  internal  struggles,  nnd  annexed  KhtyuofTto 
Moscow  in  14S9.     It  received  tho  namo  of  Vyatka  in  1780. 

VY'AZMA,  a  district  town  of  Russia,  in  the  govern- 
ment of  Smolensk,  and  109  miles  by  rail  to  tho  north-cast 
of  that  town,  was  a  populous  place  as  early  as  tho  11th 
century,  and  carried  on  a  lively  trade  with  Narva  on  tho 
Gulf  of  Finland.  In  tho  15th  century  it  fell  under  the 
dominion  of  the  Lithuanian  princes,  but  was  too  close  to 
Moscow  to  remain  in  their  hands,  and  was  retaken  by 
the  Russians  by  tho  end  of  tho  century.  The  Polos  took 
it  again,  however,  during  the  outbreak  of  ICU,  and  kept 
it  till  the  peace  of  1634.  At  present  it  is  an  important 
centre  for  the  trade  of  Smolensk ;  corn,  hemp,  lin.seed  and 
hemp  seed,  tallow,  and  hides  are  exported  to  St  Petersburg 
and  Riga,  while  fish,  metals,  and  manufactured  goods  are 
supplied  to  the  neighbouring  region  chiefly  by  the  Vyazma 
merchants.     The  population  was  13,000  in  1882. 

VYERNYI,  formerly  Aimaty,  capital  of  the  Russian 
Central-Asian  province  of  Semiryetchensk,  is  situated  on 
a  plateau  at  the  base  of  the  Trans-Ili  AJatau,  in  43°  16' 
N.  lat.,  47  miles  to  the  south  of  the  Hi  river.  It  was 
fouiided  in  1854  as  a  small  blockhou.se,  bu'^  from  the 
advantages  of  its  situation — the  fertility  of  the  surround- 
ing country,  the  ample  water-supply  from  the  Atma- 
tinka  river,  and  of  timber  and  firewood  from  tho  valleys 
of  the  Alatau — it  rapidly  increased;  in  1884  the  popula- 
tion numbered  17,545,  nearly  3000  of  them  military. 
Around  the  central  blocks  are  several  suburbs  of  wooden 
and  brick  houses  ;  the  streets  are  broad  and  planted  with 
trees.  Most  of  the  houses  are  surrounded  by  thick  growths 
of  poplar  and  elm  as  well  as  by  fruit-gardens,  and  the 
streets  and  squares  are  refreshed  by  channels  of  running 
water.  The  Little  Ru-ssian,  Kirghiz,  and  Tarantchi  villages 
which  surround  the  town,  and  have  excellent  orchards, 
amply  supply  Vyernyi  with  all  necessaries.  The  Tarautchis 
proved  specially  helpful  to  the  young  settlement  on  account 
of  their  laborious  habits  and  their  acquaintance  with  the 
agriculture  of  the  steppes.  Situated  as  it  is  on  the  site 
of  the  old  Atmaty,  at  the  crossing  of  two  roads — from 
Knldja  to  Tashkend,  and  from  Semipalatinsk  to  Kashgar 
— Vyernyi  carries  on  an  active  trade  in  wheat,  rice,  corn, 
tea,  oil,  and  tobacco.  The  dislocation  of  the  rocks  on  the 
northern  slope  of  the  Alatau  ilountains  is  the  cau.*3  of 
severe  earthquakes,  the  last  of  which,  on  June  '},  1887, 
destroyed  or  damaged  nearly  a  thousand  stone  houses  in 
Vyernyi  and  its  neighbourhood,  killing  326  persons. 
Slighter  shocks  were  felt  up  till  February  1888. 

VYSHNIY  VOLOTCHOK,  a  district  town  of  Russia, 
in  the  government  of  Tver,  82  miles  by  rail  to  the  north-west 
of  that  city,  owes  its  importance  to  its  situaticn  in  the 
centre  of  the  Vyshne-Vototsk  navigation  system,  which 
connects  the  upper  Volga  with  the  Neva.  Tho  portage 
(voiok)  of  less  than  17  miles  between  the  Tvertsi,  a  tribu- 
tary of  the  Volga,  and  the  Tsna,  which  flows,  into  tho 
Msta  and  the  Volkhoff  (Lake  Ladoga),  had  long  been  used 
for  transporting  boats  from  the  one  basin  to  the  other,  and 
the  canal,  which  was  afterwards  dug,  soon  becE.me  one  of 
the  most  important  links  of  connexion  between  the  Volga 
and  the  Neva ;  now,  however,  the  boats  prefer  the 
Mariinsk  system,  and  the  prosperity  of  Vyshniy  Vototchok 
is  declining.  The  inhabithnts  (11,590  in  18.'34)  support 
themselves  chiefly  by  shipping,  and  partly  by  the.  cotton 
industry.     The  trade  is  still  considerable. 
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Wis  simply  double  v,  so  far  as  the  form  goes  :  but  its 
value,  like  its  aame.  b  double  v,  and  it  dates  back 
to  a  time  wben  u  aud  v  bad  not  been  fully  differentiated, 
one  into  a  vowel,  the  other  into  a  consonant  (see  under 
U).  The  oldest  form  of  the  letter  was  «u,  sometimes  u 
only;  e.^.,  uulfheard,  uilfrith,  in  the  Liber  Vilx,  9th  cen- 
tury. Later,  a  peculiar  symbol  appears,  y,  called  "wen"; 
thk  belonged  to  tb.e  runic  alphabet,  which  the  Latin  super- 
seded: it  undoubtedly  represented  the  ic-sound.  It  died 
out  about  1300,  probably  through  the  influence  of  French 
copyists.  As  early  as  the  11th  century  we  find  w,  later  ic. 
The  sound  denoted  by  W  is  a  voiced  labial,  formed  by 
rounding  the  lips  so  much  that  the  voice  cannot  escape 
without  friction.  In  the  nature  of  the  case  no  hard  and 
fast  line  can  be  drawn  between  it  and  the  vowel  u  (any 
more  than  between  t  and  y) :  it  is  impossible  to  say  exactly 
at  what  point  the  open  position  of  the  lips  for  u  ceases  and 
sufiScient  closure  for  a  definite  consonant  begins.  We  may 
perhaps  mark  out  three  noticeable  sounds: — (1)  the  clear 
vowel  «;  (2)  a  ctinsonant  u,  equivalent  to. a  "glide"  in  the 
diphthongs  "eu,"  "ou,"ic.,  i.e.,  a  sound  wljich  is  held  not 
long  enough  to  be  a  vowel  as  forming  a  syllable  by  itself, 
yet  without  sufficient  friction  to  make  a  consonant ;  (3) 
the  consonant  tc.  The  difference  between  (2)  and  (3)  may 
be  illustrated  by  the  initial  sounds  of  French  "oui"  and 
English  "  we";  the  ou  in  "oui"  is  a  consonant  «;  it  does 
not  make  a  syllable  distinct  from  the  following  t,  and  so  it 
is  not  a  vowel  ;  yet  it  is  quite  distinguishable  from  the  w 
jo  "  we."  It  is  probable,  from  some  slight  indications, 
principally  in  Sanskrit,  that  both  (2)  and  (3)  were  sounds 
of  the  Indo-European  language.  But  it  could  hardly  be 
supposed  that  they  would  be  kept  rigorously  distinct  in  the 
derived  languages  ;  they  lie  too  near  together. 

It  has  been  already  pointed  out  (see  article  U)  that  the 
representatives  of  the  sound  if  varied  much  in  the  different 
languages.  In  Greek  wo  find  /  and  sometimes  v  (as  in 
nao(,  Ac);  in  Latin  there  was  no  symbol  to  distinguish 
it  from  the  vowel  u.  The  English  varieties  are  mentioned 
above. 

For  the  history  of  this  sound  in  connexion  with  the 
velar  k  of  the  original  speech  see  article  Q.  This  sound 
died  out  in  most  of  the  derived  languages,  but  left  traces 
in  Greek — (1)  in  the  symbol  koppa,  (2)  in  the  phonetic 
change  called  "  labialism,"  by  which  the  slight  labial  of 
the  original  sound  developed  and  eventually  changed  the 
guttural  explosive  into  a  labi'&l,^<.^„  k'ou  became  irou. 
Similarly  in  Italy  the  Latin  yu  oi'  "qui,"  "quantus,"  ic., 
preserved  the  original  symbol  and  sound,  whereas  the  Oscan 
and  Umbrian  agreed  with  the  Greek  in  labializing. 

In  English  the  u'-sound  has  commonly  held  it6  own.  It 
bos  survivud  in  writing,  even  in  the  almost  impoiisiblo  com- 
bination i/T,  n»  in  "  wrath,"  "  write,"  "  wreck,"  "  wretch," 
but  the  sound  in  lost.  In  several  Old  English  words  the 
combination  fwVraa  exchanged  for  iju,  as  was  natural  under 
French  influence,  f.y.,  quoth  (O.E.  cwa;fi),  quell  (O.E. 
cwcllan),  quocn  (O.K.  cwen). 

The  digraph  w/i  denotes  the  voiceless  sound  correspond- 
ing to  the  voiced  te.  In  the  great  majority  of  coses  where 
it  occur*  it  represents  original  k',  as  in  who,  what  (original 
base  k'")  ;  these  were  originally  written  hwA,  hwa-t ;  so 
also  "while"  was  "hwil,"  "  whcexo  "  woji  "  hw.xs  "  (Lat. 
nurs-tns).  In  similar  combinations  with  /  and  r  the  A  has 
been  l'>st.  Its  in  "loud,"  formerly  "  hhid  "  (kXitos),  raven 
(hrirfn),  ring  (bring)  ;  and  in  /up  the  A  scctrls  to  have 
robbed  the  ut  of  its  voice  (a  result  denoted  by  the  writing 
mA),  and  then  (alien  off  hero  alto  as  ao  independent  sound. 


"^ACE,  whom  most  modern  writers  wiih'out  any  autho- 
rity call  RoBEr.T.  but  who  bimply  calls  hii.iself  "  M.mstre 
AVace,"  was  a  clerk  ("clerc  lisant ")  and  trouvere  of  the 
1 2th  century,  who  was  born  in  Jersey,  ^.tudied  at  Caen, 
and  received  from  Henry  II.  a  prebend  at  Bayeu.T5  with 
other  gifts.  Nothing  is  known  certainly  of  the  dates  of  h!i 
birth  or  death ;  but  the  one  is  conjeclurally  put  at  about 
1120  and  the  other  at  about  1180.  H<>  seems  to  have 
been  much  about  the  reigning  house  of  Nnrmandy  and 
England :  he  boasts  of  the  kindness  of  Henry  to  him  {he 
knew,  he  says,  three  Henrys,  the  third  being  Prince  Henry, 
the  eldest  son  of  Henry  II.),  and  is  said  by  Layaraon  to 
have  dedicated  his  JSrut  to  Eleanor  of  Aquitaine.  This 
shadowy  personality  is  partly  compensated  by  a  consider- 
able literary  work.  "Wace  has  left  two  long  romances,  tho 
Roman  de  Brut  and  the  Soman  de  Roti,  both  of  which 
are  interesting  monuments  of  Norman  French,  while  tho 
latter  is  a  document  of  some  importance  for  English  his- 
tory, the  writer  informing  us  that  he  got  some  direct 
information  from  his  father,"  who  no  doubt  was  not  his 
only  source.  The  Roman  de  Brut,  the  longer  of  the  two, 
is  in  octosyllabic  couplets  of  a  facile  and  somewhat  undis- 
tinguished kind.  It  has  generally  been  regarded  as  a  mere 
versifying  of  Geoffrey  of  Monmouth,  a  point  which  turns  to 
some  extent  of  course  on  the  vexed-  question  of  Geoffrey's 
own  originals.  The  Roman  de  Rov,  a  chronicle  of  the 
Norman  dukes,  is  much  more  interesting  and  much  more 
vigorously  written.  The  greater  part  of  it  is  also  in 
octosyllables,  but  there  is  a  large  insertion  of  assonanced 
alexandrines  in  something  like  tho  form  of  the  chansons 
de  geste.  Wace  is  not  in  mere  poetical  value  a  very  good 
example  of  the  trouvires,  but  his  subjects  give  him  interest, 
especially  for  Englishmen. 

The  first  aud  hitherto  tho  ouly  edition  of  tho  Brut  is  that  of  Lo 
Roux  do  Liiicy  (1S3S) ;  the  lioii,  after  being  edited  I'V  PIuRupt  in 
1827,  has  been  reccutly(18r7)  rcedittd  by  Dr  Hugo"  Andrewn. 

WACOi  a  city  and  the  county  scat  of  M'Lennan 
county,  Texas,  U.S.,  is  situated  on  tho  west  bank  of  the 
Brazos  river,  at  the  mouth  of  the  Bosque,  in  an  agricultural 
and  pastoral  region.  It  contains  Waco  university  (Baptist) 
and  a  female  college.  The  population  ia  I?SO  was  7295, 
more  than  one-third  being  negroes. 

WADAI.  Sco  SornAN,  vol.  xxii.  p.  279. 
WADIH.VG.  LcKE(l.'i.S8-lC.')7),  ecclesiastical  historian, 
-born  at  Waterford  in  1588,  emigrated  with  his  parent^  lo 
Spain  in  early  youth,  and  from  Spain  passed  to  Portugal, 
to  study  at  the  Irish  College  in  Lisbon.  While  still  o 
student,  ho  entered  the  order  of  Cordeliers,  or  Friars 
Minim,  in  1601,  taking  the  name  Michael  Angclo  of  St 
I\omulu.'<,  and  his  early  reputation  for  learning  soon  ob- 
tained for  him  a  professorship  of  theology  at  Salamanca. 
Philip  III.  of  Spain  was  anxious  to  procure  the  formal 
definition  of  tho  Immaculate  Coiiception  11.  V.  M.,  which 
had  been  left  open  by  tho  council  of  Trent,  and  sent  Diego 
de  Torres,  bishop  of  Cartagena,  as  ambassador  to  the  ])ope 
for  that  purpose.  Torre*,  being  himself  a  Cordelier,  made 
choice  of  Wadding  to  accompany  him  on  his  cmKissy,  nod 
tho  young  divine  created  so  favourable  an  impression  at 
Homo  that  anotherchoirof  theology  was  bestowed  upon  him 
there,  and  he  was  made  vice  commissary  ond  procurator- 
general  of  his  order.  He  made  Homo  his  headquarters  for 
the  rvmnindor  of  his  life,  ilying  there  aa  principal  of  the 
Irish  Collrun  of  St  IiiiHoro  in  IG57. 

h         ■ 
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.  BniM  Marim   riryinit  (lonviun,  1824,    fol.).     Ho 

contribated,  nuuf  jrean  Uttr,  >  work  to  this  question  hinwelf, 
ImwuteulittM  Coneirlicmit  Statu  Mariat  OpiiMiiliiiii  (Rome,  1655, 
8to),  now  of  Mtjrmo  rsrity.  H«  wm  also  author  of  a  treatise  on 
tlM  Hebrew  langua^  »nj  other  occasional  writinffs,  but  his  literary 
Kputatioa  i»«t»  chiefly  uiwn  tho  important  works  ho  published  in 
coniwxion  with  the  FranciMui  order.  Tho  principal  of  these  aro 
AnnalM  OrJinis  Miiumim,  8  vol*,  folio  (Lyons  and  Rome,  162S- 
lt&4\  a  book  of  high  repute,  recast  and  enlarged  bv  Fonseca,  19 
Tols.  folio  (Rome,  1731-1745),  and  ainco  continued  oy  Michelesi, 
1794,  and  Melchiori  de  C«retto,  1S44  ;  Scriptom  Ordinis  Minorum 
(Rome,  1650),  to  which  is.subjoined  a  reprint  of  a  SijUabiis  FF. 
ifinorwrn,  a  list  of  the  English  Franciscans  who  wore  put  to  death 
in  Tudor  daya,  which  bad  Decome  extremely  rare,  because  most  of 
tho  original  imprewion  was  aent  to  England  during  the  legateship 
of  Cardinal  Pole,  and  waa  seized  and  destroyed  by  order  of  Queen 
EliiibeUi,  because  of  ita  r«fl«ions  upon  tho  character  of  Henry 
Vlll. ;  an  edition  of  tho  Concordantim  Bibliontm  Hebraicm  of 
Calioio,  4  vols,  folio  (Rome,  1621);  Optra  Omnia  Joannis  Duns 
SaAi,  12  ToU  in  11,  folio  (Lyons,  1639);  Sli  Francisci  Assisiatis 
Opus^la  (Antwerp.  1623 )j  and  Sli  Anionii  Faduani  Coneordantim 
MlonUj  (Rome,  1624). 

^YAFERS,  OS  articles  of  stationery,  consist  of  thin, 
brittle,  adhesive  disks,  used  for  securing  papers  together, 
and  for  forming  a  basis  for  impressed  official  seals. 
Wafers  are  made  of  a  thin  paste  of  very  fine  flour,  baked 
between  "  wafer  irons "  over  a  charcoal  fire  till  the  thin 
stratum  of  paste  becomes  dry  and  brittle,  and  the  flour 
starch  is  partly  transformed  into  glutinous  adhesivo 
dextrin.  The  cake  is  cut  into  round  disks  with  suitable 
steel  punches.  Bright  non-poisonous  colouring  matter  is 
adHed  to  tho  paste  for  making  coloured  wafers.  Wafers 
of  gelatin  are  also  made. 

WAGER  The  law  of  wagers  may  be  divided  for 
purposes  of  convenience  into  two  great  classes,  dealing 
respectively  with  procedure  and  with  substantive  law.  In 
both  classes  the  legal  importance  of  the  wager  has  tended 
to  diminish. 

Procedurf. — Determination  of  cases,  civil  and  criminal, 
by  means  of  wager  or  analogous  forms  of  procedure  is  a 
characteristic  feature  of  archaic  law.  The  hgis  actio 
tacrametUi  at  Rome — at  first  a  real,  then  a  fictitious 
wager — the  wager  of  battle  and  of  hiw  in  England,  of  the 
highest  antiquity  in  their  origin,  survived  up  to  a  com- 
paratively late  period  in  the  history  of  both  legal  systems. 
The  form  of  the  wager  survived  long  after  its  reason  had 
been  forgotten.  The  general  prevalence  of  the  wager 
form  of  proceeding  is  perhaps  to  be  attributed  to  the  early 
conception  of  a  judge  as  a  mere  referee  who  decided  the 
dispute  submitted  to  him,  not  as  an  executive  oflicer  of 
the  state,  but  as  an  arbitrator  casually  called  in  .(see 
Maine,  Ancient  Law,  c.  x.).  Wager  of  battle  in  England 
was  a  mode  of  trial  which  was  allowed  in  certain  cases, 
viz.,  on  a  writ  of  right  (see  Weit),  and  on  appeals  of 
treason  and  felony  (see  Appeal).  A  full  account  of  the 
judicial  combat  will  be  found  under  DtTEL  and  Oedeal. 
Wager  of  law  {yadiatio  leyui)  was  a  right  of  a  defendant  in 
actions  of  simple  contract  debt  and  of  detinue.  It  super- 
seded the  ordeal  (itself  called  Ux  in  the  Assize  of  Clarendon 
and  other  ancient  constitutional  records).  The  mode  of 
proceeding  in  a  wager  of  law  was  an  interesting  relic  of 
that  system  of  compurgation — traced  by  Blackstone  to  tho 
Mosaic  law,  Ex.  xxiL  10 — which  was  employed  in  many 
legal  systems,  especially  the  Scandinavian,  and  had 
probably  an  appreciable  effect  on  the  development  of  the 
English  Jury  (q.v.).  It  al.so  has  some  points  of  re- 
semblance, perhaps  some  historical  connexion,  with  tho 
ipoTuio  and  the  decisory  oath  of  Roman  law,  and  the 
reference  to  oath  of  Scots  law  (see  Oath).  The  use  of 
the  oath  instead  of  the  real  or  feigned  combat — raal  in 
English  law,  feigned  in  Roman  law — no  doubt  represents  an 
advance  in  legal  development.  The  technical  term  mcra- 
Trun>'tm  is  the  bond  of  union  between  the  two  stages  of 
law.  in  the  wager  of  law  the  defendant,  with  eleven 
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compurgators,  appeared  in  court,  and  ho  swore  that  he 
did  not  owe  the  debt  or  (in  detinue)  that  ho  did  not  do- 
tain  the  plaintiff's  chattel  ;  while  the  compurgators  swore 
that  they  believed  that  ho  spoko  tho  truth.  It  was  an 
eminently  unsati.ifactory  way  of  arriving  at  tho  merits  of 
a  claim,  and  it  is  therefore  not  surprising  to  find  that  tho 
policy  of  tho  law  was  in  favour  of  its  restriction  rather 
than  of  its  extension.  Thus  it  was  not  permitted  where 
tho  defendant  was  not  a  person  of  good  character,  where 
the  king  sued,  where  the  defendant  was  tho  executor  or 
administrator  of  the  person  alleged  to  have  owed  the  debt, 
or  in  any  actions  other  than  those  named,  even  though  tho 
causo  of  action  wero  tho  same.  No  wager  of  law  was 
allowed  in  assumpsit,  even  though  the  cause  of  action  were 
a  simple  debt.  This  led  to  tho  general  adoption  of  aa- 
su7ii2>sit — proceeding  originally  upon  a  fictitious  averment 
of  a  promise  by  the  defendant — as  a  means  of  recover- 
ing debts.  AiTicro  a  penalty  was  created  by  statute,  it 
became  a  common  form  to  insert  a  proviso  that  no  wager 
of  law  was  to  be  allowed  in  an  action  for  the  penalty. 
Wager  of  law  was  finally  abolished  by  3  and  4  Will.  IV. 
c.  42.  Another  form  of  the  judicial  wager  in  use  up  to 
1845  was  the  feigned  issue  by  which  questions  arising  in 
the  course  of  Chancery  proceedings  were  sent  for  trial  by 
jury  in  a  common  law  court.  Tho  plaintiff  r.v9rred  the 
laying  of  a  wager  of  £5  with  the  defendant  that  a  certain 
event  was  as  he  alleged  ;  tho  defendant  admitted  the 
wager,  but  disputed  the  allegation ;  on  this  issue  was 
joined.  8  and  9  Vict.  c.  109  enabled  such  questions  to  be 
referred  by  the  Chancery  to  the  common  law  courts  in  a 
direct  manner. 

Substantive  Law. — A  wager  may  be  defined  as  "  a  promisa 
to  pay  money  or  transfer  property  upon  the  determination 
or  ascertainment  of  an  uncertain  event "  (Anson,  Law  of 
Contract,  p.  171).  At  common  law  wagers  were  legally 
enforceable,  subject  to  certain  rules  dictated  by  considera.- 
tions  of  public  policy,  e.g.,  that  they  did  not  lead  to 
immorality  or  breach  of  the  peace,  or  expose  a  third  person 
to  ridicule.  Actions  or  wagers  were  not  favoured  by  the 
judges  ;  and,  though  a  judge  could  not  refuse  to  try  such 
an  action,  he  could,  and  often  did,  postpone  it  until  after 
the  decision  of  more  important  cases.  Parliament  gradu- 
ally intervened  to  confine  the  common  law  within  narrower 
limits,  both  in  commercial  and  non-commercial  wagers, 
and  both  by  general  and  temporary  enactments.  An 
example  of  the  latter  was  7  Anne  c.  16,  avoiding  all 
wagers  and  securities  relating  to  the  then  war  with  France. 
The  earliest  general  enactment  was  16  Car.  II.  c.  7,  pro- 
hibiting the  recovery  of  a  sum  exceeding  ilOO  lost  in 
games  or  pastimes,  or  betting  on  the  sides  or  hands  of 
the  players,  and  avoiding  securities  for  money  so  lost. 
9  Anne  c.  19  avoided  securities  for  such  wagers  for  any 
amount,  even  in  the  hands  of  bona  fide  holders  for  value 
without  notice,  and  i;n.%bled  the  loser  of  XIO  or  upwards 
to  sue  for  the  money  Le  had  lost  within  three  months.  The 
hardship  of  the  Act,  as  it  affects  securities  in  the  hands  of 
bona  fide  holders,  was  remedied  by  5  and  6  Will.  IV.  c. 
41,  which  enacted  that  such  securities  should  be  taken  to 
be  held  for  illegal  consideration.  Finally,  8  and  9  V'ct. 
c.  109,  §  18,  enacted  "that  all  contracts  or  agreements, 
whether  by  parole  or  in  writing,  by  way  of  gaming  or 
wagering  shall  be  null  and  void ;  and  that  no  suit  shall 
be  brought  or  maintained  in  any  court  of  law  or  equity  for 
recovering  any  sum  of  money  or  valuable  thing  alleged  to 
be  won  upon  any  wager,  or  which  shall  have  been  deposited 
in  the  hands  of  any  person  to  abide  the  event  on  which 
any  wager  shall  have  been  made  ;  provided  always  that 
this  enactment  shall  not  be  deemed  to  apply  to  any  sub- 
scription, or  contribution,  or  agreement  to  subscribe  or 
contribute,  for   or   towards   any-  plate,  prize,  or  sum   of 
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money  to  be  awarded  to  the  winner  or  winnerb  of  any 
lawful  game,  sport,  pastime,  or  exercise." 

WTiat  is  a  lawful  game  depends  npon  numeroaa  atatntea  from  33 
Hen.  VIII.  c.  9  downwards,  among  which  may  bo  classed  the 
Lottery  Acta  (see  LoTTERiKa).  A  curious  exception  is  made  in 
some  of  the  statutes  in  favour  of  unlawful  games  if  they  are  played 
in  a  royal  palace.  The  mere  making  of  a  wager  is  not  now  iJlegal, 
as  it  was  under  the  earlier  statutes  ;  it  is  simply  unenforceable. 
The  winner  has  no  legal  remedy  against  the  loser  or  the  stake- 
holder. The  loser  can  recover  his  stake  wliero  it  sOU  remains  in 
the  stakeholder's  hands  or  has  been  paid  over  to  the  winner  after 
notice  from  the  loser  to  the  stakeholder  not  to  pay  it  over.  He 
cannot  recover  where  it  has  been  paid  over  to  the  winner  without 
notice.  The  agent  in  a  wagering  contract  may  have  legal  rights 
against  his  principal,  thougu  the  principal  has  none  .igainst  the 
other  party.  Agreements  botwccn  buyers  and  sellers  of  stocks  and 
shares  to  pay  or  receive  differences  only  (sometimes  known  as 
"time-bargains")  are  within  8  and  9  VicL  c  109,  but  a  broker 
employed  to  speculate  on  the  understanding  that  only  differences 
should  be  paid  by  his  principal  may  recover  indemnity  against  the 
principal.  Employment  of  an  agent  to  bet  in  his  own  name  may 
imply  an  authority  to  pay  the  bet  if  lost,  an  authority  that  may 
become  irrevocable  after  jayment  to  the  winner.  Though  wagers 
themselves  are  now  Void  and  not  illegal,  securities  for  wagers,  by 
the  combined  effect  of  5  and  G  Will.  IV.  c  41  and  8  and  9  Vict, 
c  109,  are  still  cither  illegal  (as  a  bet  on  the  result  of  a  game)  or 
roSd  (as  a  bet  on  the  result  of  something  other  than  a  game,  euch 
IS  a  contested  election).  This  difference  is  important  as  affecting 
the  question  of  burden  of  proof  in  actions  on  securities  originally 
given  for  wagering  purposes.  Where  the  consideration  is  illegal, 
the  plaintiff  must  show  affirmatively  that  he  gave  value,  but  the 
naere  absence  of  consideration  throws  on  him  no  such  duty.  In 
comuicrcial  m.itters  the  most  important  examples  are  wagering 
policies  of  insurance,  that  is,  policies  made  by  persons  haT.-ing  no 
insur^le  interest,  and  made  void  by  statute  (seo  Insurance). 
Sir  Johh  Barnard's  Act,  7  Geo  II.  c  8  (called  "An  Act  to  prevent 
the  infamous  practice  of  stock -jobbing"),  prohibited  contracts  for 
liberty  to  accept  or  refuse  any  public  stocks  or  securitidi,  and 
wagers  relating  to  the  stocks. 

In  Scotland  the  courts  refuse  to  try  actiona  on  wagerSj  as  being 
sponsioites  ludicra^  unbecoming  the  dignity  of  the  courts.  9  Anne 
c.  19  and  5  and  6  Will.  IV.  c.  4\  extend  to  Scotland,  but  the 
weight  of  judicial  opinion  is  that  8  and  9  VicL  c.  109  docs  not 
In  the  United  States  the  loeer  may,  bv  the  legislation  of  some 
States,  recover  his  money  if  be  sue  witnin  a  limited  time,  as  he 
might  have  done  in, England  under  9  Anne  c  19 

Deftni-  WAGES.  Wages,  although  one  of  the  most  common 
lion.  and  familiar  terms  in  economic  science,  is  at  the  same 
time  one  of  the  most  difficult  to  define  accurately.  The 
natural  definition  is  that  wages  is  the  *'  reward  for  labour," 
but  then  we  are  at  once  confronted  with  the  difficulty  so 
well  stated  by  Adam  Smith: — "  The  greater  part  of  people 
understand  better  what  is  meant  by  a  quantity  of  a 
particular  commodity  than  by  a  quantity  of  labour  ;  the 
one  is  a  plain  palpable  object,  the  other  an  abstract 
notion,  which,  though  it  can  be  made  sufSciently  intelligible, 
is  not  altogether  so  natural  and  obvioua"  If  wo  regard 
wages  as  the  reward  for  a  quantity  of  labour,  it  is  clear 
that  to  make  the  meaning  precise  we  must  give  a  precise 
meaning  to  this  abstract  notion  of  Adam  Smith.  From 
the  point  of  view  of  the  labourer  the  quantity  of  labour 
refers  not  so  much  to  the  work  accomplished  (<'.<7.,  raising 
BO  many  footjiODnds)  as  to  "  all  tho  feelings  6[  a  disagree- 
able kind,  all  the  bodily  inconvenience  or  mental  annoyance, 
connected  with  the  employment  of  one's  t/iott{ihU  or'musclcs 
or  l>oth  in  a  particular  occupation  "  (J,  S.  Mill).  But  this 
analynifl  sctms  only  to  make  the  task  of  definition  more 
difficult,  for  the  cla.is  of  labourers,  in  this  wide  sense  of 
tbo  term  lalKJur,  would  include  tho  capitalist  who  rocks  hi.i 
brains  in  ni.iking  plans  just  as  much  as  tho  navvy  who 
digi  with  tho  sweat  of  bis  brow.  Thus  "  profits,"  in  the 
otdinnry  scnso  of  tho  term,  instead  of  being  contrnntwl, 
would  to  a  largo  extent  bo  classified  with  wages,  and  in 
fjct  the  wagcj  of  sii[4'rintendcnro  or  of  management  is 
one  of  the  rocopni?cd  rli'mcnlii  in  the  classical  aiialynis  of 
profits.  It  is,  however,  only  when  wo  refer  t<>  tho  list  of 
"  occnr«»tion»  "  in  any  civilizod  country  that  wo  con  roally 
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tho  term  labour,  as  defined  by  Snil,  may  be  extended.  In 
the  Genfral  Rfjmrt  of  the  census  (ISSl)  in  England  and 
Wales  (published  1883)  an  analysis  is  giren  of  the  "un- 
occupied class."  After  deducting  children  and  young 
persona  under  fifteen,  persons  over  sixty-five  years  of  age, 
who  for  the  most  part  had  been  engaged  in  work  of  some 
kind  previously,  and  those  between  the  ages  of  fifteen  and 
twenty,  who  might  be  considered  as  training  for  work,  there 
remained  4,641,190  between  the  ages  of  twenty  and  sixty- 
five  without  specified  occupation.  But  of  these  4,458,D08 
were  "  women,  of  whom  by  far  tho  greater  part  were  married 
and  engaged  in  the  management  of  domestic  life,"  and  thna 
the  number  of  males  in  the  working  period  of  life  (20-65) 
of  the  "  unoccupied  "  class  was  reduced  to  182, 2b2.  Thus 
practically  nearly  tho  whole  of  tho  efficient  male  population 
of  the  country  was  engaged  in  some  form  of  "  labour  " 
and  in  receipt  of  some  form  of  "  wagea." 

It  may  be  granted  that  in  certain  economic  inquiries  it  is 
extremely  useful  to  bring  out  the  points  of  resemblance 
between  "  workers  "  at  the  various  stages  of  the  social  scale, 
and  it  is  especially  scrviccablo  in  showing  that  the  op- 
position between  "employer"  and  the  "employed,"  and 
the  "  classes  "  and  the  "  masses,"  is  often  exaggerated.  At 
the  same  time,  bowerer,  tk  differences,  if  not  in  kind 
at  any  rate  in  degree,  aro  so  groat  that  if  tho  anafogy  is 
carried  very  far  it  becomes  mUeoding.  Accordingly  it 
seems  natural  to  adopt  as  tho  preliminary  definition  of 
"  wages  "  something  equivalent  to  that  of  Prof.  Walker 
in  his  work  on  the  Wa^jis  Question  (the  best  book  on  the 
subject  as  a  whole),  viz.,  "  the  reward  of  those  who  are 
employed  in  production  with  a  view  to  tho  profit  of  their 
employers  and  are  paid  at  stipulated  rates.  Even  as  thus 
restricted  the  "  working  or  wage-earning  classes  "  represent 
probably  two-thirds  of  tho  population  of  the  United  King- 
dom. It  may  bo  observed  that  by  extending  the  meaning 
of  production,  as  is  now  done  by  most  economists,  to  fliclude 
all  kinds  of  labour,  and  by  substituting  benefit  for  profit, 
this  definition  will  include  all  grades  of  wages. 

Having  thus  limited  tho  class  of  those  who  earn  Nomiorf 
"  wages,"  the  next  point  is  to  consider  the  way  in  which  »ni  rv-al 
tho  wages  ought  to  be  measured.  Th?  most  obvious  **«'"• 
method  is  to  take  as  tho  rate  of  time-tvaga  the  amount  of 
money  earned  in  a  certain  fim<,  and  as  the  rate  of  tatk- 
loaget  tho  amount  of  money  obtained  for  a  given  amount 
of  ux>rl-  of  a  given  quality ;  and  in  many  inquiries  this 
rough  modo  of  mca.surcment  is  sufficient.  But  tho  intro- 
duction of  money  as  the  measure  at  once  makes  it  nocc<isary 
to  assume  that  for  purix»ce  of  comporison  tho  value  of  the 
money  to  tho  wage-earners  may  'be  considered  constant. 
This  supposition,  however,  does  not  hold  good  oven  botweeti 
different  places  in  the  same  country  at  the  same  time,  and 
still  less  with  variations  in  time  as  well  as  placo.  'To  thn 
lalraurers,  however,  the  amount  of  money  they  obtain  i» 
only  a  means  to  an  end,  and  accordingly  economists  bavn 
drawn  a  sharp  distinction  between  n<rm\na.  and  real  wages. 
"  Labour,  like  commodities,"  soys  Adam  Smith,  "  may  be 
said  to  have  a  real  and  a  nominal  price.  Its  roal  price 
may  bo  said  to  consist  in  tho  quantity  of  tho  nocofisaries 
and  conveniences  of  lifo  which  era  given  for  it ;  its 
nominal  price  in  the  quantity  of  money.  Tho  laliourcr  is 
rich  or  |ioor,  is  well  or  ill  rewarded,  in  projiortion  to  tho 
real  not  to  tho  nominal  prico  of  his  labour." 

Prof.    Walker    (op.  eiC,    p.'12  »7.)    has   given   a   full  Vara- 
analysis   of    the    principal    clemrnta    whirJi   ought   to   be  J'""*, 
taken  into  account  in  oatimalitig  the  real  wagwi  of  Ubour.  ,,^ 
They    may    bo   clftMifio<l    as    follows.     (I)  Variations    in 
tho  purchasing  [K^wcr  of  money  may  bo  duo  in  th.  fi»»t 
placo  to  causes  aflocling  tho  general  lo»ol  of  prices  in  f 
country.      Such,    for    instance.  Is   •  dobosomcnt   of    Uw 
ooiDOgo,  of  which  •  good  iuiaffl|>l*  is  fk/niabor*.  in  Eoglial 
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Nw.  ,/  in  the  rcigna  of  Henry  VIIT.  tind  Edward  VL 
Prof.  Thorold  Roger*  has  ascribed  much  of  tho  dogrs- 
dalioD  of  labour  which  ensued  to  this  fact  ;  and  Lord 
Macaaltjr  h»s  given  a  gmphie  account  of  tho  evils  suffered 
by  the  labouring  cla&scs  prior  to  tho  recoinago  of  10il6. 
The  issues  of  inconvertible  paper  notes  in  oxcesa  have 
frequently  caused  a  disturl^anco  of  real  wages,  and  it  is 
genenLlly  asserted  that  in  this  case  wages  as  a  rule  do  not 
rise  so  quickly  as  commodities.  A  general  rise  in  prices 
duo  to  great  discoveries  of  tho  precious  metals  would,  if 
nominal  wages  remained  tho  same,  of  course  cause  a  fall  in 
rcaJ  wages.  There  aro,  however,  good  grounds  for  supix)s- 
iag  that  the  stimulus  given  to  trade  in  this  case  .would 
raiso  wages  at  least  in  proportion  ;  and  certainly  tho  great 
gold  discoveries  in  Australia  and  California  raised  wages 
in  England,  as  is  shown  in  Tooke's  History  of  Prices,  vol. 
T.  p.  284.  Similarly  it  is  possible  that  a  general  fall  in 
prices,  owing  to  a  relative  scarcity  of  tho  precious  metals, 
may  lower  the  prices  of  commodities  before  it  lowers  the 
price  of  labour,  in  which  case  there  is  a  rise  in  real  wages. 
In  the  controversy  as  to  the  possible  advantages  of  bi- 
metallism this  is  one  of  the  points  most  frequently  dis- 
cussed. It  b  impossible  to  say  a  priori  whether  a  rise  or 
fall  in  general  prices,  or  a  change  in  tho  value  of  money, 
will  raise  or  lower  real  wages,  since  tho  result  is  effected 
principally  by  indirect  influences.  But,  apart  from  these 
general  movements  in  prices,  we  must,  in  order  to  find  tho 
real  value  of  nominal  wages,  consider  variations  in  local 
prices,  and  In  making  this  estimate  we  must  notice  tho 
principal  items  in  the  expenditure  of  the  labourers.  Much 
attention  has  been  given  recently  by  statisticians  to  this 
subject,  with  the  view  of  finding  a  good  "  index  number  " 
for  real  wages.  (2)  Varieties  in  the  form  of  payment 
require  careful  attention.  Sometimes  the  payment  is  only 
partly  in  money,  especially  in  agriculture  in  some  places. 
In  many  parts  of  Scotland  the  labourers  receive  meal, 
peats,  potatoes,  itc.  (3)  Opportunities  for  extra  earnings 
are  sometimes  of  much  importance,  especially  if  we  tako 
as  the  wage-earning  unit  tho  family  and  not  the  individual. 
At  tht,  end  of  last  century  Arthur  Young,  in  his  celebrated 
tours,  often  calls  attention  to  this  fact.  At  tho  present 
time,  in  Northumberland  and  other  counties  a  "  hind  " 
(i.*.,  agricultural  labourer)  is  more  valued  if  ho  has  a  lar,';o 
working  family,  and  the  family  earnings  are  relatively 
large,  (i)  Regularity  of  employment  is  always,  especially 
in  modem  times,  one  of  the  most  important  points  to  bo 
considered.  Apart  from  such  obvious  causes  of  Ihictuation 
as  tho  nature  of  the  employment,  e.r/.,  in  tho  case  of  fisher- 
men, guides,  &c,,  there  are  variou.  social  and  industrial 
cau'ies  (for  a  particular  and  able  investigation  of  which  the 
reader  may  consult  Prof.  Foxwell's  essay  on  the  subject). 
Under  the  system  of  production  on  a  largo  scale  for  foreign 
markets,  with  widely-extended  division  of  labour,  it  seems 
impossible  to  adjust  accurately  the  supply  to  tho  demand, 
and  there  are  in  consequence  constant  fluctuations  in  the 
emplovment  of  labour.  A  striking  example,  happily  rare, 
is  furnished  by  the  cotton  famine  during  tho  American 
evil  war.  (5)  In  forming  a  scientific  conception  of  real 
■*ages  we  ought  to  take  into  account  the  longer  or  the 
shorter  duration  of  tho  power  to  labour:  the  man  whoso 
employment  is  healthy  and  who  lives  more  comfortably 
^d  longer  at  the  same  nominal  rate  of  wages  may  be  held 
to  obtain  a  higher  real  wage  than  his  less  fortunate  com- 
petitor. It  is  worth  noting,  in  this  respect,  that  in  nearly 
every  special  industry  there  is  a  liability  to  some  special 
form  of  disease:  ey.,  lace-workers  often  suffer  from  diseases 
of  the  eyes,  miners  from  diseases  of  the  lunga,  <tc.  (For 
further  illustration  the  reader  may  consult  the  excellent 
worlu  of  ilf  Bevan  on  Industrial  Classes  and  Industrial 
Stuiittici.)    Tbos,  ia  attempting  to  estimaXs'  real  wages,  we 


havo  to  consider  all  the  various  discomforts  involved  in 
tho  "  quantity  of  labour  "  as  well  as  all  tho  conveniences 
which  tho  nominal  wages  will  pnrohaso  and  all  tho  supple- 
ments in  kind. 

In  a  systematic  treatment  of  tho  wages  question  it 
would  bo  natural  to  examine  next  the  causes  «hich 
determine  tho  general  rate  of  wages  in  any  country  at  any 
time.  This  is  a  problem  to  which  economists  have 
given  much  attention,  and  is  one  of  great  complexity. 
It  is  difficult,  when  wo  consider  the  immeiiso  variety  of 
"  occupations  "  in  any  civilized  country  and  tho  constant 
changes  which  are  taking  place,  even  to  form  an  adequate 
conception  of  the  general  rate  of  wages.  At  the  census 
in  1881  in  tho  United  Kingdom,  tho  commissioners  found 
it  necessary  to  make  a  small  dictionary  of  the  words  by 
which  different  classes  of  workers  described  their  callings, 
and  without  a  special  dictionary  it  would  bo  impossiblo  to 
classify  such  as  the  following  :  "  blabber,"  "  doctor-maker," 
"lluker,"  "egger,"  "lurer,"  "toother,"  <tc ,  ic.  There  are 
thousands  of  occupations  of  various  kinds,  and  at  first 
sight  it  may  seem  impossible  to  determine,  in  a  manner 
sufficiently  accurate  for  any  useful  purpose,  an  average  or 
general  rato  of  wages,  especially  if  we  attempt  to  tako  real 
and  not  merely  nominal  wages.  At  the  same  time,  how- 
ever, in  estimating  the  progress  of  the  working-classes,  or 
in  comparing  their  relative  positions  in  different  countries, 
it  is  necessary  to  use  this  copcqition  of  a  general  rate  of 
wages  in  a  practical  manner.  The  difficulties  presented 
are  of  the  same  kind  as  those  met  with  in  tho  determina- 
tion of  tho  value  of  money  or  the  general  level  of  prices, 
and  may  be  overcome  to  some  extent  by  the  same  methods. 
An  "  index  number "  may  be  formed  by  taking  various 
kinds  of  labour  as  fair  samples,  and  tho  nominal  wages 
thus  obtained  may  be  corrected  by  a  consideration  of  the 
elements  in  the  real  wages  to  which  they  correspond. 
Care  must  be  taken,  however,  that  the  quantity  and  quality 
of  labour  taken  at  different  times  and  places  are  the  same, 
just  as  in  the  case  of  commodities  similar  precautions  are 
necessary.  Practically,  for  example,  errors  are  constantly 
made  by  taking  the  rate  of  wages  for  a  short  time  (say  an 
hour),  and  then,  without  regard  to  regularity  of  employ- 
ment, constructing  tho  annual  rate  on  this  basis  ;  and 
again,  insufiicient  attention  is  paid  to  Adam  Smith's  pithy 
caution  that  "  there  may  bo  more  labour  in  an  hour's  hard 
work  than  in  two  hours'  easy  business."  But,  however 
difficult  it  may  be  to  obtain  an  accurate  measure  of  tho 
general  rate  of  wages  for  practical  purposes,  there  can  be 
no  doubt  as  to  the  value  and  necessity  of  the  conception 
in  tlie  theory  of  political  economy.  For,  as  soon  as  it 
is  assumed  that  industrial  competition  is  tho  principal 
economic  force  in  the  distribution  of  the  wealth  of  a  coi"- 
munity,  and  this  is  in  reality  tho  fundamental  assumption 
of  modern  economic  science,  a  distinction  must  be  drawn 
between  tho  most  general  causes  which  affect  all  wages  and 
the  particular  causes  v/hich  lead  to  differences  of  wages  in 
different  employments.  In  other  words,  the  actual  rate  of 
wages  obtained  in  any  particular  occupation  depends  partly 
oa  causes  affecting  that  group  compared  witli  others,  and 
partly  on  tho  general  conditions  which  detsrmino  tho 
relations  between  labour,  capital,  and  production  over 
the  wholo  area  in  which  tho  industrial  competition  ia 
effective. 

Thus  tho  theory  of  tho  wages  question  consists  of  two 
parts,  or  gives  the  answers  to  two  questions: — (1)  What 
are  the  causes  which  determine  tho  general  rate  of  wages  'i 
(2)  Why  are  wages  in  some  occupations  and  at  some  times 
and  I'.laccs  above  or  below  this  general  rato  1 

With  regard  to  tho  first  question,  ^.dain  Smith,  cz 
in  almost  every  important  economic  theory,  gives  an 
answer  which  combines  two  views  which  were  subseauently 
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differentiated  into  ajtavonism.     "  The  produce  of  labour 
constitutes  the  natural  ,\compense  or  wages  of  labour,"  is 
the  opening  sentence  of  Vis  chapter  on  wages.     But  then 
he  goes  on  to  sav  that  "  this  origfnal  state  of  things,  in 
wb'ch  the  labourer  enjoytd  the  whole  produce  of  his  own 
labour,  could  not  last  beycnd  the  first  introduction  of  the 
appropriation  -of   land   au>l  the  accumulation  of   stock." 
And  he  thus  arrives  at  the  conclusion  that  "  the  demand 
for  those  who  live  by  wage^,  it  is  evident,  cannot  increase 
but  in  proportion  to  the  incTease  of  the  funds  which  are 
destined  to  the  payment  of  wages."     This  is  the  germ  of 
the  celebrated  wages-fund  th^.iry  which  was  carried  to  an 
extreme   by  J.  S.   Mill  and  others ;  and,   although  Mill 
abandoned  the  theory  some  tina?  before  his  death,  he  was 
nnable  to  eradicate  it  from  his  systematic  treatise  and  to 
reduce  it  to  its  proper  dimecMDns.     It  is  important  to 
observe  that  in  the  hands  of  Mill  this  theory  was  by  no 
means,  as  was  afterwards  mainti  ined  by  Prof.  Cairnes,  a 
mere  statement  of  the  problem  to  be  solved.     According  to 
Cairnes  (Leading  Principles  of  Ftilitical  Economy,  bk.  ii.), 
the  wages-fund  theory,  as  given  iji  Mill's  Principles  (bk. 
ii.  ch.  xi.  §  1),  embraces  the  follo»i  ig  statements  : — (1)  the 
wages-fund  is  a  general  term  used  to  express  the  aggregate 
of  all  wages  at  any  given  time  in  possession  of  the  labour- 
ing  population  ;  (2)  the   average  wage   depends  on  the 
proportion  of  this  fund  to  the  nutber  of  people  ;  (3)  the 
amount  of  the  fund   is  determined    by  the   amount   of 
general  wealth  applied  to  the  dirdi  t  purchase  of  labour. 
These  propositions  Cairnes  easily  r;duces  to  mere  verbal 
statements,  and  he  then  states  that  lue  real  difficulty  is  tu 
determine  the  causes  which  govern  tl,>i  demand  and  supply 
of  labour.     But  the  most  superficial  glance,  as  well  as  the 
most   careful  survey,  will  convince  the   reader  of   Mill's 
chapters  on  wages  that  he  regarded  the  theory  not  as  the 
ktatenicnt  but  as  the  solution  of   the  problem.     For  he 
applies  it  directly  to  the  explanation  of   movements   in 
wages,  to  the  criticism  of  popular  remedies  for  low  wa;»es, 
and  to  the  discovery  of  what  ho  considers  to  be  legiti- 
mate and  possible  remedies.     In  fact,  it  was  principally  on 
account  of  the  application  of  the  theoiy  to  concrete  facts 
that  it  aroused  so  much  0[)position,  which  would  have  been 
impossible  if  it  had  been  a  mere  statemjnt  of  the  problem. 
Atulxns      The  wages-fund  theory  as  a  real  attt  mpt  to  solve  the 
of  tho      wages  question  may  be  resolved  into  ih.-ee  propositions, 
theor;.    ,vhich  are  very  different  from  the  verbal  traisms  of  Cairnes. 
(1)  In  any  country  at  any  time  there  is  a   determinate 
amount  u(  capital  unconditionally  destined  for  the  [>ay- 
ment  of  labour.     This  is  the  wagcs-funj.     (2)  There  is 
also  a  determinate  number  of  labourers  \,'ho  must  work 
independently  of  the  rate  of  wages, — that  ii,  whether  the 
rate  is  high  or  low.     (3)  The  wages-fund  is  distributed 
amongst   tiio  labourers   solely  by  means  of   competition, 
masters   competing   with    one    another   for    labour,    and 
labourers  with  one  another  for  work,  and  thus  the  average 
rato  of  wages  depends  on  the  propoilion  between  wa^e- 
capiLiI  and  i)opulation.     It  follows  then,  according  to  this 
view,  that  wages  can  only  rise  cither  owing  to  an  increase 
of  capital  or  a  diminution  of  population,  and  this  accounts 
for  the  exaggerated  importance  attached  by  Mill  to  the 
Malthusian  theory  of  |>opulntion.     It  also  follows  from  the 
theory  that  any  restraint  of  competition  in  one  direction 
can  only  cause  a  rise  of  wages  by  a  corresponding  fall  in 
anuthrr  cjuartcr,  and    in  this  form  it  was  tho  argument 
mo*t  frequently  urged  against  the  action  of  trade  union.s. 
't  is  worth  noting,  as  showing  the  vital  connexion  of  the 
theory  with    Mill's    principles,  that   it  is  practically  the 
foundation  of  his  pro|>osition8  on  capital  in  his  first  book, 
■nd  ii  also  the  basis  of  the  exposition  in  hi^i  fourth  book 
uf  the  cOect*  of  tho  progress  of  »ocicly  on  tho  condition  of 
Vuc  norkiugcIasMS.  L 


It  has  often  been  remarked  that,  in  economics  as  in 
other  sciences,  what  eventually  assumes  the  form  of  the 
development  of  or  supplemeat  to  an  oid  theory  pt  fiiit 
appears  as  if  in  direct  antagonism  to  it,  and  there  is 
reason  to  think  that  the  criticism  of  the  wages-fund  theory 
was  carried  to  an  extien.  and  that  the  essential  elements 
of  truth  which  it  contains  were  overlooked  In  many 
respects  the  theory  may  be  regarded  as  a  good  first 
approximation  to  the  complete  solution  of  the  problem. 
The  causes  which  it  emphasizes  too  exclusively  are  after 
all  vers:  causa:,  and  must  always  be  taken  into  account. 
There  can  be  no  doubt,  for  example,  that  u;.Jer  certain 
conditions  a  rapid  increase  in  the  labouring  population 
may  cause  wages  to  fall,  just  as  a  rapid  decline  luay  make 
them  rise.  The  most  striking  example  of  a  feat  improve- 
ment in  the  condition  of  the  labouring  elates  in  English 
economic  history  is  found  immediately  after  the  occurrence 
of  the  Black  Death  in  the  middl"  of  the  14i.h  conti..-y. 
The  sudden  and  extensive  thinning  of  the  ranks  of  labour 
was  manifestly  the  principal  cause  of  the  great  improve- 
ment in  the  condition  of  the  sur%'ivor3. 

Again,  as  regards  the  amount  of  capital  competing  for  4pp«ren» 
labour,  the  reality  of  the  cause  admits  of  no  dispute,  at  any  tniU»  uf 
rate  in  any  modern  society.  The  force  of  this  element  is  ''" 
perhaps  best  seen  by  taking  a  particular  case  and  assuming 
that  the  general  wages-fund  of  the  country  is  divided  into 
a  number  of  smaller  wages-funds.  Take,  for  example,  the 
wages  of  domestic  servants  when  the  payment  of  wages  is 
made  si'iply  for  the  service  rendered.  We  may  fairly 
assume  that  tho  richer  classes  of  the  community  practically 
put  aside  so  much  of  their  revenue  for  the  payment  of  the 
wages  of  their  servants.  The  aggregate  of  these  sums  is 
the  domestic  wages-fund.  Now,  if  owing  tc  any  cause 
the  amount  available  for  this  purpose  falls  off,  whilst  the 
number  of  those  seeking  that  class  of  employment  remains 
the  same,  the  natural  result  wou]^  bo  a  fall  in  wages.  It 
may  of  course  happen  in  this  as  in  other  cases  that  the 
result  is  not  so  much  a  direct  fall  in  tho  rate  of  wages  as 
a  diminution  of  employment — but  even  in  this  case,  i 
people  employ  fewer  servants,  they  must  do  more  work. 
Again,  if  we  were  to  seek  for  tho  reason  why  the  wagss  of 
governesses  are  so  low,*  the  essence  of  the  answer  would 
be  found  in  the  excessive  supply  of  that  kind  of  lalKJur 
comjiared  with  the  funds  destined  Sot  its  support  And 
similarly  through  the  whole  range  of  employments  in  which 
tho  labour  is  employed  in  perishable  services  and  not  in 
material  products,  tho  wages-fund  theory  brings  into  pro- 
minence the  principal  causes  governing  the  rate  of  wages, 
namely,  the  number  of  people  competing,  tlio  amount  of 
the  fund  competed  for,  and  the  effectiveness  of  the  com- 
|)ctition.  This  view  uUo  is  in  harmony  with  the  general 
principles  of  demand  and  supply.  If  we  regard  labour  as 
a  commodity  and  wages  a.s  the  price  |>aid  for  it,  then  we 
may  say  that  tho  price  will  bu  so  adjusted  that  the  quantity 
demanded  will  bu  mudo  equal  to  tho  quantity  offered  at 
that  price, — the  agency  by  which  tho  equation  is  reached 
being  competition. 

But  when  we  turn  to  other  facts  for  the  verification  Appnirnt 
of  the  theory  we  easily  discover  apparent  if  not  real  f«ilai»  cf 
contradictions.  I'hc  auso  of  Ireland  after  tho  jMitato 
famine  allonls  an  instance  of  a  rajiidly  declining  |>opu- 
lation  without  any  corresponding  riso  in  wages,  whilst 
in  new  countries  wc  often  find  a  very  rapid  incr.'oso 
of  |K>piilation  accompanied  by  an  incrcAso  in  wages. 
In  a  Kimilar  manner  we  find  that  tho  capital  of  • 
country  may  increase  rapidiy  without  wages  rising  in  pro 
jKirtion — OS,  for  example,  seems  to  have  been  the  case  in 
England  after  tho  groat  mechanical  improvements  it  the 
end  of  last  century  up  to  the  repeal  of  the  Com  La«s — 
wliil-Ht  in  now  countries  wbcra  wages  are  tho  highot  '''er: 
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•!•  gineralW  eomplaims  of  the  scarcity  of  capital.     But  I 
porbaps  tho  most  striking  conflict  of  tUo  theory  with  facts 
IS  foand  in  the   periodical  inflations  and   depressions  of 
trade.     After  a  commercial  crisis,  when  tho  shock  is  over 
and  the  necessary  liquidation  has  taken  place,  we  generally 
find  that  there  is  a  period  during  which  there  is  a  glut  of 
capital  and  yet  wages  are  low.     Tho  abundance  of  capital 
is  shown  by  the  low  rate  of   interest  and  tho  dilKculty 
of  obtaining  remunerative  investments.     Accordingly  this 
«ppareot  faHuro  of  the  theory,  at  least  partially,  makes  it 
necessary  to  examine  the  psopositions  into  which  it  was 
resolved  more  carefully,  in  order  to  discover,  in  tho  classical 
economic  phraseology,  tho  "  disturbing  causes."     As  re- 
gards the  first  of  these  propositions — that  there  is  always 
a  certain  amount  of  capital  destined  for  tho  employment 
of  labour — it  is  plain  that  this  destination  is  not  really 
unconditional.     In  a   modern  society   whether  or   not  a 
capitalist  will  supply  capital  to  labour  depends  on  tho  rate 
of  profit  expected,  and  this  again  depends  proximately  on 
the  course  of  prices.     But  the  theory  as  stated  can  only 
consider  profits  and  prices  as  acting  in  an  indirect  round- 
about manner  upon  wages.     If  profits  are  high  then  more 
capital  can  be  accumulated  and  there  is  a  larger  wages- 
fund,  and  if  prices  aro  high  thfere  may  be  some  stimulus 
to  trade  but  the  effect  on  real  wages  is  considered  to  be 
very  small.     In  fact   Jlill  writes  it  do^vn   as  a   popular 
delusion  that  high  prices  make  high  wages.     And  if  the 
high  prices  are  due  purely  to  currency  causes  the  criticism 
is  in  the  main  correct,  and  in  some  cases,  as  was  shown 
above,  high  prices  may  mean  low  real  wages.     If,  how- 
ever, we    turn    to   the  great  classes  of   employments   in 
which  the  labour  is  embodied  in  a  material  product,  we 
find  on  examination  that  wages  vary  witn  prices  in  a  real 
and   not    merely    in   an    illusory  sense.      Suppose,    for 
example,  that,  owing  to  a  great  increase  in  the  foreign 
demand  for  our  produce,  a  rise  in  prices  takes  place,  there 
will  be  a  corresponding  rise  in  nominal  wages,  and  in  all 
probability  a  i-ise  in  real  wages.     Such  was  undoubtedly 
the  case  in  Great  Britain  on  the  conclusion  of  the  Franco- 
German  war. 

On  the  other  hand,  if  prices  fall  and  profits  are  low, 
th;re  will  so  far  be  a  tendency  to  contract  the  employment 
of  labour.  At  the  same  time,  however,  to  some  extent  the 
capital  is  applied  uncoii5itionally, — in  other  words,  with- 
out obtaining  what  is  considered  adequate  remuneration,  or 
even  at  a  positive  loss.  The  existence  of  a  certain  amount 
of  fixed  capital  practically  implies  the  constant  employment 
of  a  certain  amount  of  la)x)ur. 

Xor  is  the  second  proposition  perfectly  trae^  namely, 
thit  there  is  always  a  certain  amount  of  labourers  who 
must  work  independently  of  the  rate  of  wages.  For  the 
returns  of  pauperism  and  other  statistics  show  that  there 
is  alwaysa  proportipn  of  "  floating"  labour  sometimes  em- 
ployed and  sometimes  not.  Again,  although,  as  Adam 
Smith  says,  man  is  of  all  luggage  the  most  difficult  to  be 
transported,  still  labour  as  well  as  capital  may  be  attracted 
to  foreign  fields.  The  constant  succession  of  strikes  resorted 
to  in  order  to  prevent  a  fall  in  wages  shows  that  in 
practice  the  labourers  do  not  at  once  accept  the  "  natural  " 
market  rate.  Still,  on  the  whole,  this  second  proposition 
is  a  much  more  adequate  expression  of  the  truth  than  the 
first ;  for  labrur  cannot  afford  to  lie  idle  or  to  emigrate  so 
easily  as  capital 

The  third  rifopositioo,  that  the  wages-fund  is  distributed 
solely  by  competition  is  also  found  to  conflict  with  facts. 
Competition^ may  be  held  to  imply  ...  its  positive  meaning 
that  every,  individual  strives  to  attain  bis  own  economic 
interests  regardless  of  the  interests  of  others.  But  in  some 
cases  this  end  may  be  attained  most  effectively  by  means  of 
combination,  as,  for  example,  when  a  number  of   people 


combine  to  create  a  practical  monopt  I7.  Apv  f,  (he  end  may 
bo  attained  by  leaving  the  control  to  Oo''o-unr,ent,  or  by 
obeying  tho  unwritten  rules  of  lon«  ostabh\h.'.d  custom. 
But  these  methods  of  satisfying  the  economic  insf  i-icts  aro 
opposed  to  competition  in  tho  usual  sense  of  tho  tiTm,  and 
certainly  as  used  in  reference  to  labour.  Thua  on  tho 
negative  side  competition  implies  that  the  o.-oi\omio 
interests  of  the  persons  concerned  aro  attained  nci.lcr  by 
combination,  nor  by  law,  nor  by  custoi'i.  Again,  it  ii  also 
assumed,  in  making  competition  tho  principal  distribi  ting 
force  of  tho  national  income,  that  every  person  knows  vhat 
his  real  interests  are,  and  that  there  is  perfect  mobililv  of 
labour  both  from  employment  to  employment  and  fri-ra 
place  to  place.  Without  these  assumi)tion3  the.wa{;«s-furd 
would  not  be  evenly  distributed  according  to  tho  quantity 
of  labour.  It  is,  however,  obvious  that,  oven  in  tho  present 
industrial  system,  competition  is  modified  considerably  by 
these  disturbing  agencies ;  and  in  fact  the  tendency  seemf 
to  be  more  and  more  for  combinations  of  unisters  on  one 
side  and  of  men  on  the  other  to  take  the  place  oi 
the  competition  of  individuals. 

The  attempted  verification  of  the  wages-fund  theory  leads  Vages 
to  so  many  important  modifications  that  it  is  not  surprising  i""'"! 
to  find  that  in  recent  times  tho  tendency  has  been  to  reject 
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it  altogether.  And  thus  we  arrive  at  the  development  of  of  \nbcui> 
Adam  Smith's  introductory  statement,  namely,  that  tho  pro- 
duce of  labour  constitutes  tho  natural  recompense  orwages 
of  labour.  The  most  important  omission  of  tho  wages- 
fund  theory  is  that  it  fails  to  take  account  of  the  quantity 
produced  and  of  the  price  obtained  for  the  product.  If 
we  bring  in  these  elements,  wc  find  mat  there  aro 
several  other  causes  to  be  considered  besides  capital,  popula- 
tion, and  competition.  There  are,  for  example,  the  various 
factors  in  the  efficiency  of  labour  and  capital,  iu  the  organiz- 
ation of  industry,  and  in  tho  general  condition  of  trade. 
To  some  extent  these  elements  may  be  introduced  into  the 
old  theory,  but  in  reality  the  point  of  view  is  quite  different. 
This  is  made  abundantly  clear  by  considering  Mill's 
treatment  of  the  remedies  for  low  wages.  ,  His  main  con- 
tention is  that  population  must  be  rigidly  restrained  in 
order  that  tho  average  rate  of  wages  may  be  'iept  up.  But, 
as  several  American  economists  have  pointed  out,  in  new 
countries  especially  every  increase  in  tho  number  of 
labourers  may  be  accompanied  by  a  more  than  proportionate 
increase  in  the  produce  and  thus  in  the  wages  of  labour. 
Again,  the  older  view  was  that  capital  must  be  first 
accumulated  in  order  afterwards  to  be  divided  up  into 
wages,  as  if  apparently  agriculture  was  the  normal  type  of 
industry,  and  the  workers  must  havo  a  store  to  live  on  until 
the  new  crop  was  grown  and  secured.  But  the  "  produce  " 
theory  of  wages  considers  that  wages  are  paid  continuously 
out  of  a  continuous  product,  although  in  some  cases  they 
may  be  advanced  out  of  capital  or  accumulated  storec. 
According  to  this  view  wages  aro  paid  out  of  the  annual 
produce  of  the  land,  capital,  and  labour,  and  tiot  out  of  tho 
savings  of  previous  years.  There  is  a  danger,  however,  of 
pushing  this  theory  to  an  untenable  extrerae,  and  over- 
looking altogether  the  function  of  capital  in  determining 
wages;  and  the  true  solution  seems  to  bo  foand  in  a  com- 
bination of  the  "  produce  "  theory  with  the  "  fund  "  theory. 
An  industrial  society  may  be  regarded,  in  the  first  place, 
as  a  great  productive  machine  turning  out  a  vast  variety  of 
products  for  the  consumption  of  the  members  of  the 
society.  The  distribution  of  these  products,  so  far  as  it  is 
not  modified  by  other  social  and  moral  conditions,  depends 
upon  the  principle  of  "reciprocal  demand."  In  a  pre- 
liminary rough  classification  wo  may  make  three  groups — 
the  owners  of  land  and  natural  agents,  the  owners  ofi 
capital  or  reserved  products  and  instruments,  and  the 
owners  of  labour.     To  obtain  the  produce  requisi-o  even' 
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for  the  necessary  wants  of  the  community  a  combination 
of  these  three  groups  must  take  place,  and  the  relative 
reward  obtiiaed  by  each  will  vary  in  general  according  to 
the  demands  bi  the  others  for  its  services.  Thus,  if  capital, 
both  fixed  and  circulating,  is  scanty,  whilst  labour  and  land 
are  both  abundant,  the  reward  of  capital  will  be  high  rela- 
tively to  rent  and  wages.  This  is  well  illustrated  in  the 
high  rate  ot  profits  obtained  in  early  societies.  According 
to  this  view  of  the  question  the  aggregate  amount  paid  in 
wages  depends  partly  on  the  general  productiveness  of  all 
the  productive  agents  and  partly  on  the  relative  power  of 
•the  labourers  as  compared  with  the  o.vners  of  land  and 
capital  (the  amount  taken  by  Government  and  individuals 
for  taxes,  charity,  &c.,  being  omitted).  Under  a  system 
of  perfect  industrial  competition  the  general  rate  of  wages 
would  be  so  adjusted  that  the  demand  for  labour  would 
be  just  equal  to  the  supply  at  that  rate. 
Relitive  If'all  labour  and  capital  jvere  perfectly  uniform  it  would 
wages.  DQt  ^  necessary  to  carry  the  analysis  further,  but  as  a 
matter  of  fact,  instead  of  two  great  groups  of  labourers 
and  capitalists,  we  have  a  multitude  of  subdivisions  all 
under  the  influence  of  reciprocal  demand.  Every  sub- 
group tries  to  obtain  as  much  as  possible  of  the  general 
product,  which  is  practically  always  measured  iu  money. 
The  determination  of  relative  wages  depends  on  the  con- 
stitution of  these  groups  and  their  relations  to  one  another. 
Under  any  given  social  conditions  there  must  be  differ- 
ences of  wages  in  different  employments,  which  may  be 
regarded  as  permanent  until  some  change  occurs  in  the 
conditions  ;  in  other  word*,  certain  differences  of  wages  are 
stable  or  normal,  whilst  others  depend  simply  on  temporary 
fluctuations  in  demand  and  supply.  A  celebrated  chapter 
in  the  Wealth  of  Nations  (bk.  L  ch.  x.)  is  still  the  best 
basis  frfr  the  investigation  of  these  normal  differences, — 
which,  as  stated  above,  is  the  tecond  principal  problem  o/ 
the  wages  question.  Fir>t  of  all,  a  broad  distinction  may 
be  drawn  betweuu  the  natural  and  artificial  causes  of  dif- 
ference, or,  in  Adam  Smith's  phraseology,  between  those 
due  to  the  nature  of  the  employments  and  those  due  to 
NituraJ  the  policy  of  Europe.  In  the  former  division  we  have 
"^"^'"'(l)  the  agreeableness  or  disagreeableness  of  the  employ- 
j„jj^'  ment,  illustrated  by  two  classical  examples — "honour 
makcz  a  great  part  of  the  reward  of  all  honourable  pro- 
fessions," and  "  the  most  detestable  of  all  employments — 
that  of  public  executioner — is,  in  proportion  to  the  work 
done,  better  paid  than  any  common  trade  whatever." 
There  is,  however,  much  truth  in  Mill's  criticism,  that  in 
many  cases  the  worst  paid  of  all  employments  are  at  the 
name  time  the  most  disagreeable,  simply  because  those 
engaged  in  them  have  practically  no  other  choice.  (2)  The 
cauncss  and  cheapness  or  the  reverse  of  learning  the 
business.  This  factor  operates  in  two  ways.  A  difficult 
business  implies  to  some  extent  peculiar  natural  qualifica- 
tions, and  it  also  involves  the  command  of  a  certain 
amount  of  capital  to  subsist  on  during  the  process  of 
learning,  and  thus  in  both  respects  the  natural  supply  of 
labour  is  limited.  '3)  The  constancy  or  inconstancy  in  the 
employment, — ^a  point  already  noticed  under  real  wages. 
(4)  The  great  or  small  trust  reposed  in  the  workmen,  an 
important  consideration  in  all  the  higher  grades  of  labour, 
e.g.,  bankers,  iu>.ycrs,  doctors,  ic  (5)  The  chance  of 
•ucccM  or  the  revornc.  Ilr-e  it  is  to  bo  observed  that, 
owing  to  the  ho[>cfulncss  ol  human  nature  and  its  in- 
fluence pD  the  gnmbling  spirit,  the  chance  of  sacccsa  is 
generally  ovcr-mtimat'd,  and  therefore  that  the  wagon  in 
employments  where  the  chance  of  success  is  really  small 
ore  lo<rv  than  they  ought  tp  bo.  The  most  striking  in- 
stance is  fumiihed  by  the  labour  in  gold  mines,  diamond 
fieldii,  ami  the  like,  and  the  tame  cause  also  operate*  in 
Otany  of  the  profMtiono. 


All  these  causes  of  differcpces  of  wages  in  diii2i«n( 
employments  may  be  explained  by  shotving  tue  way  iu 
which  they  operate  on  the  demand  and  supply  of  labour 
in  the  particular  group.  If  the  "  net  advantages,"  to  adopt 
Prof.  Marshall's  phraseology,  of  any  group  are 'relatively 
high,  then  labour  will  be  directly  attracted  to  that  group, 
and  the  children  bom  in  it  will  be  brought  up  to  the  same 
occupation,  and  thus  in  both  ways  the  supply  of  labour 
will  be  increased.  But  the  "  net  advantages "  embrace 
the  conditions  just  enumerated.  Again,  if  the  other 
members  of  the  community  require  certain  forms  of  labour 
to  a  greater  extent,  there  is  an  increase  in  the  demand  and 
a  rise  in  their  price. 

In  addition  to  these  so-called  natural  causes  of  diff'erence.  Artificial 
there  are  those  arising  from  law,  custom,  or  other  so-called  causes  o( 
artificial  causes.  They  may  be  classified  under  four  head-  '^f"- 
ings.  (1)  Certain  causes  artificially  restrain- industrial  ""*" 
competition  by  limiting  tho  number  of  any  particular 
group.  Up  to  the  close  of  last  century,  and  in  many 
instances  to  a  much  later  date,  tho  regulations  of  guilds 
and  corporations  limited  the  numbers  in  each  trade 
((■/.  Brentano,  Guilds  and  Trade  Unions).  This  they  did 
by  making  a  long  apprenticeship  compulsory  on  those 
wishing  to  learn  the  craft,  by  restricting  the  number  of 
apprentices  to  be  taken  by  any  master,  by  exacting  certain 
qualifications  as  to  birth  or  wealth,  by  imposing  he^vy 
entrance  fees,  either  in  money  or  in  the  shape  of  a  useless 
but  expensive  masterpiece.  Some  of  these  regulations 
were  originally  passed  in  the  interests  of  the  general  public 
and  of  those  employed  in  the  craft,  but  in  the  course  of 
time  their  effect  was,  as  is  stated  by  Adam  Smith,  simply 
to  unduly  restrain  competition.  The  history  of  the  craft- 
guilds  is  full  of  instructive  examples  of  the  principles 
governing  wages.  No  doubt  the  regulations  tended  to 
raise  wages  above  the  natural  rate,  but  as  a  natural  con- 
(spquence  industry  migrated  to  places  where  the  oppres.-iivo 
legulations  did  not  exist.  In  the  time  of  the  Tudors  the 
decay  of  many  towns  during  a  period  of  rapid  national 
progress  was  largely  duo  to  those  "fraternities  in  evil,"  as 
Bacon  called  the  guilds.  At  present  one  of  the  best 
examples  of  the  survival  of  this  species  of  artificial 
restriction  is  the  limitation  of  the  number  of  teachers 
qualifying  for  degrees  in  certain  universities.  (2)  In 
some  employments,  however,  law  and  custom  tend  unduly 
to  increase  tho  amount  of  competition.  This  was  to  a 
great  extent  the  case  in  tho  church  and  the  scholastic 
professions  ftwing  to  the  large  amount  of  charitable  edu- 
cation. Adam  Smith  points  out  that  even  in  bis  day  a 
curate  was  "  passing  rich  on  forty  jKJunds  a  year,"  whilst 
many  only  obtained  X20, — below  tho  wages  earned  by  a 
journeyman  shosmaker.  In  the  same  way  state  aided 
education  of  a  commercial  and  technicil  kind  may  result 
in  lowering  the  rates  (relatively)  of  tho  educated  business 
classes.  It  is  said  that  one  reason  why  the  ticrmans 
replace  Englishmen  in  many  branches  is  that,  having 
obtained  their  education  at  a  low  rate,  there  arc  more  of 
them  qualified,  and  consequently  they  accept  lower  wage*. 
The  customary  idea  that  tho  |>08ition  of  a  rierk  is  more 
genteel  than  that  of  an  artisan  accounts  largely  for  the 
excessive  competition  in  the  former  class,  cKjiccially  now 
that  education  is  practically  universal.  (3)  In  some  cases 
law  and  custom  may  impede  or  promote  the  circulation  of 
labour.  At  tho  time  Adam  Smith  wrote  tho  laws  of 
settlement  were  still  in  full  operation.  "There  is  not  a 
man  of  forty  who  has  not  felt  most  cruelly  oppressed  by 
this  ill-contrived  law  of  settlement"  Pitlercncoi  in  wages 
in  different  |>arts-  of  the  same  country  and  in  different 
occu|i«tions  arc  still  largely  duo  to  impediments  in  tho 
way  of  tho  movement  of  lobour,  which  might  be  removed 
or  leaseoad    by  the   Qovernmeut   making   provisions  (oi 
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migTfttioa  or  emigration.  (4)  On  many  occasions  in  the 
past  the  lair  oftea  directly  interfered  to  regulate  wages. 
Th«  Statute  of  Ldboun^rs,  passed  immediately  after  the 
Black  Death,  wai  an  attempt  in  this  direction,  but  it 
appears  to  have  failed,  according  to  the  inrestigations  of 
Prof.  Thorold  Rogers.  The  same  writer,  however,  ascribes 
to  the  celebrated  Statute  of  Apprentices  (5th  of  Elizabeth) 
•he  degndatioL  of  the  Eng'j^  labourer  for  nearly  three 
centuries  {At/rvultvrt  anJ  /'n<r.<,  voL  v.).  This,  he  assorts, 
W.IS  due  to  the  wages  being  fixed  by  the  justices  of  the 
peace.  It  is,  however,  worth  noting  that  Brentano,  who  is 
equally  sympathetic  with  the  claims  of  labour,  asscrts_that 
so  long  as  this  statute  was  actually  enforced,  or  the  customs 
founded  uj>on  it  were  observed,  the  condition  of  the 
labourers  was  prosperous,  and  that  the  degradation  only 
began  when  the  statute  fell  into  disuse  (Origin  of  Guilds 
and  Trade  Union*). 
SUte  It  is  impossible  in  the  limita  of  this  article  to  discuss 

r^^-  this  particular  case,  but  something  must  be  said  as  to  the 
•'""'  °'  power  o'  the  state  to  regulate  wtiges.  As  far  as  any 
^^^  direct  regulation  is  concerned,  it  seems  to  be  only  possible 
within  ncrrow  limits.  The  state  might  of  course  insti- 
tute certain  complex  sliding-scales  for  different  classes  of 
labour  and  make  them  compulsory,  but  this  would  rather 
be  an  official  declaration  of  the  natural  market  rate  than 
a  direct  regulation.  Any  rate  which  the  state  of  trade 
•nd  prices  would  not  bear  could  not  be  enforced  :  masters 
could  not  be  compelled  to  work  at  a  loss  or  to  keep  their 
capital  employed  when  it  might  be  more  advantageously 
transferred  to  another  place  or  occupation.  Thus  the 
legal  rate  could  not  exceed  to  any  considerable  extent«the 
Darket  rate.  Nor,  on  the  other  hand,  could  a  lower  rate 
in  general  be  enforced,  especially  when  the  labourers  have 
the  right  of  combination  and  pos-^ess  powerful  organizations. 
And  even  apart  from  this  the  competition  of  capitalists  for 
labour  would  tend  to  raise  wages  above  the  legal  rate,  and 
evasion  would  be  extremely  easy. 
Poor  The  best  illustration  of  the  failure  to  raise  the  rate  of 

relie*  ir  vrages  directly  by  authority  is  found  in  the  English  poor 
law  syctem  between  179C  and  1834.  "In  the  former 
year  (1796)  the  decisively  fatal  step  of  legalizing  out- 
relief  to  the  able-bodied,  and  in  aid  of  wages,  was  taken," 
and  "in  February  1834  was  published  perhaps  the  most 
remarkable  and  startling  document  to  be  found  in  the 
whole  range  of  English,  perhaps  indeed  of  aU  social, 
history"  (Fowle's  Poor  Law).  The  essence  of  the  system 
was  in  the  justices  determining  a  natural  rate  of  wages, 
regard  being  paid  to  the  price  of  necessaries  and  the 
size  of  the  labourer's  family,  and  an  amount  was  given 
from  the  rates  sufficient  to  make  up  the  wages  received  to 
this  natural  level  The  methed  of  administration  was 
certainly  bad,  but  the  best  administration  possible  could 
only  have  kept  the  system  in  existence  a  /ew  years  longer. 
In  one  parUh  the  poor-rate  had  swallowed  up  the  whole 
value  of  the  land,  which  was  going  out  of  cultivation,  a 
fact  which  has  an  obvious  bearing  on  land  nationalization 
as  a  remedy  for  low  wages.  The  labourers  became  careless, 
inefficient,  and  improvident.  Those  who  were  in  regular 
receipt  of  relief  were  often  better  off  (in  money)  than 
independent  labourers.  But  the  most  important  con- 
sequence was  that  the  real  wages  obtained  were,  in  spite 
of  the  relief,  lower  than  otherwise  they  would  have  been, 
and  a  striking  proof  was  given  that  wages  are  paid  out  of 
the  produce  of  labour.  The  Report  of  the  Poor  Law 
Commissinnert  (1834)  states  emphatically  (p.  48)  that 
"  the  severest  sufferers  are  those  for  whoso  benefit  the 
eysiem  is  "upposed  to  have  been  introduced  and  to  be 
perpetuated,  the  labourers  and  their  families."  The  inde- 
Vendent  labourers  soifered  directly  through  the  unfair 
Mmpetition  of  the  panpe/'  labour,  but,  as  one  of  the  sub- 
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reportora  staled,  in  every  district  the  general  condition  of 
the  independent  labourer  was  strikingly  distinguishable 
from  that  of  the  pauper  and  suiicrior  to  it,  though  the 
independent  labourers  were  commouly  maintained  upon 
less  money.' 

But,  although  the  direct  intervention  of  the  etate,  with 
the  view  of  raising  the  nominal  rates  of  wages,  is,  according 
to  theory  and  experience,  worse  than  usele.'^,  still,  when  wo 
consider  real  wages  in  the  evident  sense  of  the  term,  there 
seems  to  be  an  almost  indefinite  scope  for  state  interference. 
The  effect  of  the  Factory  Acts  and  similar  legislation  has  Factory 
been  undoubtedly  to  raise  the  real  wages  of  the  working-  li'gisla- 
classes  as  a  whole,  although  at  first  the  same  arguments  '"""• 
were  used  in  opposition  to  these  proposals  as  in  the  case 
of  direct  relief  from  the  poor-rates.  But  there  is  a  vital 
difference  in  the  two  cases,  because  in  the  former  the 
tendency  is  to  increase  whilst  in  the  latter  it  is  to  diminish 
the  energy  and  self-reliance  of  the  workers.  An  excellent 
summary  of  the  results  of  thia  species  of  industrial  legisla- 
tion is  given  by  Mr  John  Morloy  {Life  of  Cobden,  vol.  i. 
p.  303)  :— 

"We  have  to-day  a  complete,  minute,  and  voluminous  codo  for 
the  protection  of  labour  :  buildings  must  be  kept  pure  of  effluvia ; 
dangerous  machinery  must  be  fixed  ;  children  autt  young  persons 
must  not  clean  it  while  in  motion  ;  their  hours  are  not  onlyliniitod 
but  fixed  ;  continuous  employment  must  uot  exceed  a  given  number 
of  hours,  varying  with  the  trade  but  prescribed  by  the  law  in  giv^ 
cases;  a  statutable  number  of  holidays  is  imposed;  the  children 
musfc  go  to  school,  and  the  employer  must  have  every  week  a 
certificate  to  that  effect;  if  an  accident  happens  notice  must  be 
sent  to  the  proper  authorities;  special  provisions  are  made  for 
bakehouses,  for  lace-niaking,  for  collieries,  and  for  a  whole  schedule 
of  other  special  callings;  for  the  due  euforcement  and  vigilant 
supervision  of  this  immense  host  of  minute  prescriptions  there  is 
an  immense  host  of  inspectors,  certifying  surgeons,  and  other 
authorities  whose  business  it  is  to  'speed  and  post  o'er  land  and 
ocean '  on  sullen  guardianship  of  every  kind  of  labour,  from  that 
of  the  woman  who  plaits  straw  at  her  cottage  door  to  the  miner 
who  descends  into  the  bowels  of  the  earth  and  the  seaman  who 
conveys  the  fruits  and  materials  of  universal  industry  to  and  fro 
between  the  remotest  parts  of  tho  globe." 

The  ahalysis  previously  given  of  real  wages  shows  that 
logically  all  these  improvements  in  the  conditions  of  labour, 
by  diminishing  the  "quantity of  labour"  involved  in  work, 
are  equivalent  to  a  real  rise  in  wages.  Experience  has 
also  shown  that  the  state  may  advantageously  interfere  in 
regulating  the  methods  of  paying  wages,  a.  curious 
poem,  written  about  the  time  of  Edward  IVi,  on 
England's  commercial  policy  (Political  Songs  and  Poems, 
Rolls  Series,  vol.  iL  p.  282),  shows  thai  even  in  the  15tli 
century  the  "  truck  "  system  was  in  ful  I  operation,  to  the 
disadvantage  of  the  labourers.  The  cluth-makers,  in  par- 
ticular, compelled  the  workers  to  take  lalf  of  their  wages 
in  merchandise  which  they  estimated  at  higher  than  its 
real  value.  The  writer  proposes  that  the  "wyrk  folk  be 
paid  in  good  mone,"  and  that  a  sufficient  ordinance  be 
passed  for  the  purpose,  and  a  law  to  this  effect  was  enacted 
in  the  4th  year  of  Edwn-d  FV.  At  the  present  day  the 
Truck  Act  (Ist  and  2d  William  IV.)  is  iu  full  operation, 
and  has  quite  recently  been  extended.  Again,  the  legis- 
lation directed  against  the  adulteration  of  all  kinds  of 
goods,  which  also  finds  its  prototypes  in  the  Middle  Ages 
is  in  its  effects  equivalent  to  a  rise  in  real  wages.^ 

The  power  of  trade  unions  in  regulating  wages  ia  in  Trade 
most  respects  analogous  in  princi})lo  to  that  of  legislation  anions 
just  noticed.     Nominal  wages  can  only  be  affected  within  ■""* 
comparatively  narrow  limits,  depending  on  the  condition  of  ""^^ 
trade  jnd  the  state  of  prices,  whilst  in  many  cases  a  rise  in 
the  rate  in  some  trades  or  places  can  only  be  accomplished 
by  a  corresponding   deijression  elsewhere.     At  the  Suue 

'  For  a  general  criticism   of  the  Allowance  System,    </.   Mill's 
P/yvxiplej,  bk,  ii,  ch.  xi.  §  3. 
■  On  this  Bubject  compare  Jevons,  The  Slate  in  Relation  to  Labour^ 
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time,  howeyer,  't  can  hardly  be  questioned  that  through 
the  unions  nominal  wages  have  on  the  whole  risen  at  the 
expense  of  profits, — that  is  to  say,  that  combinations  of 
labourers  can  make  better  bargains  than  individuals.  But 
the  debatable  margin  which  may  make  either  extra  profits 
or  extra  wages  is  itself  small  {cf.  Atkinson  on  the 
DutriMuion  of  Products),  and  at  present  the  principal 
direct  etfect  of  trade  unions  is  to  make  wages  fluctuate 
with  prices,  a  rise  at  one  time  being  compensated  by  a  fall 
at  another.  The  unions  can,  however,  look  after  the 
interests  of  their  members  in.  many  ways  which  improve 
their  general  condition  or  raise  the  real  rate  of  wages,  and 
when  nominal  wages  have  attained  a  natural  maximum, 
and  some  method  of  arbitration  or  sliding-scale  is  in  force, 
thi^  indirect  action  seems  the  principal  function  of  trade 
unions.  The  effects  of  industrial  partnership  (cf.  Sedley 
Taylors  ^rofit  Sharing)  and  of  productive  co-operation 
(rf.  Holyoake's  History  of  Co-operation)  are  at  present 
small  in  amount  (compared  with  the  total  industry  of  any 
country)  though  excellent  in  kind,  and  there  seem  to  be 
no  signs  of  the  decay  of  the  entrepreneur  system. 
Uffects  .  The  industrial  revolution  which  took  place  about  the 
machi-  gpj  pf  [j^3(  century,  involving  radical  changes  in  pro- 
"«»«««•!  duction,  destroyed  the  old  relations  between  capital  and 
labour,  and  perhaps  the  mont  interesting  part  of  the 
hL-.tory  of  wages  is  that  -covered  by  the  present  century. 
For  fifty  years  after  the  introduction  of  production  on  a 
large  scale,  the  condition  of  the  workinpclasses  was  on 
the  whole  deplorable,  but  during  the  last  fifty  years  great 
progress  has  been  made.  The  principal  results  may  be 
aummed  up  under  the  effects  of  machinery  on  wagei^ — 
taking  both  words  in  their  widest  sense.  Machinery 
affects  the  condition  of  the  working-classes  in  many  ways. 
The  most  obvious  mode  is  the  direct  substitution  of 
machinery  for  labour.  It  is  clear  that  any  sudden  and 
extensive  adoption  of  labour-saving  machinery  may,  by 
throwing  the  labourers  out  of  employment,  lower  the  rate 
of  wages,  and  it  is  easy  to  understand  how  riots  arose 
repeatedly  owing  to  this  cause.  But  as  a  rule  the  effect 
of  labour-saving  machinery  in  diminishing  employment 
has  b  '<;n  greatly  exaggerated,  because  two  important 
practical  considerations  have  been  overlooked.  In  the 
first  place,  any  radical  change  made  in  the  methods  of 
production  will  bo  only  gradually  and  continuously 
adopted  throughout  the  industrial  world ;  and  in  the 
second  place  these  radical  changes,  these  discontinuous 
leaps,  tend  to  give  place  to  advances  by  small  incrrmnits 
of  inventinn.  Wo  have  an  instance  of  a  great  radical 
change  in  the  steam-engine.  Watt's  patent  for  "a  method 
of  lessening  "  the  consumption  of  steam  and  fuel  in  fire- 
engines  wa.,  published  on  January  5,  1769,  and  it  m.iy  be 
■aid  that  the  movement  of  substituting  steam  as  a  motive 
power  is  not  yet  over.  Every  day  wo  hear  of  steam  being 
extended  to  aome  new  employment  and  to  some  out-of- 
the-way  district.  The  history  of  the  power-loom  again 
■howit  that  the  adoption  of  an  invention  is  comparatively 
alow.  In  1813  there  were  not  more  than  2100  i>owcr- 
looms  at  work  in  England.  In  1X20  they  increased  to 
14,1.'>0.  In  iH.'i.T  iliere  were  100,000,  but  the  curious 
thing  is  timt  during  this  time  the  numbor  of  hand-looms 
ba<i  actually  inrrratril  to  some  extent  (Porter's  Protjrfnt 
of  the  Xitlirm,  p.  ISG).  The  power  loom  also  illustrntoa 
the  gradua'  continuoun  growth  of  improvements.  This 
i«  clearly  shown  by  Porlor.  A  very  good  hondwcavcr, 
twenty-five  or  thirty  ycafs  of  age,  could  weave  two'i>iccc,>i 
ol  shirting  per  week.  In  1823  «  steam-loom  weaver, 
about  fifteen  years  of  age,  attending  two  looms,  could 
weave  nino  similar  jncccs  in  a  week.  In  182fi  a  stenni- 
loom  weoTcr,  about  fifteen,  attending  to  four  looms,  could 
VMTO  twelve  liinilar  pieces  a  wook.     In   1833  a  steam- 


loom  weaver,  from  fifteen  to  twenty,  as.=:isted  by  a  girl  o? 
twelve,  attending  to  four  looms,  could  weave  eightetu 
pie^^s.  This  is  only  one  example,  for,  as  Porter  remarks,  it 
would  ii!l  many  large  volumes  to  describe  the  numerous 
inventions  which  during  the  present  century  imparted 
facility  to  manufacturing  processes,  and  in  every  case  we 
find  a  continuity  in  the  improvements.  This  twofold 
progressive  character  of  invention  operates  in  favour  of 
the  labourer, — ^n  the  first  place,  because  in  most  cases  the 
increased  cheapness  c'  the  commodity  consequent  on  the 
use  of  machinery  causes  a  corresponding  extension  of  the 
market  and  the  amount  produced,  and  thus  there  may  be 
no  actual  diminution  of  employment  even  temporarily ; 
and  secondly,  if  the  improvement  takes  place  slowly,  there 
is  time  for  the  absorption  of  the  redundant  labour  in 
other  employments.  It  is  quite  clear  that  on  balance  the 
great  increase  in  population  in  this  century  has  been 
largely  caused,  or  rather  rendered  possible,  by  the  increased 
use  of  bbour-saving  machinery.  The  way  in  which  the 
working-classes  were  at  first  injured  by  the  adoption  of 
machinery  was  not  so  much  by  a  diminution  in  the 
number  of  hands  required  as  by  a  change  in  the  nature 
of  the  employment.  Skilled  labour  of  a  certain  kind  lost 
its  peculiar  value,  and  children  and  women  were  ablo 
to  do  work  formerly  only  done  by  men.  But  the  principal 
evils  resulted  from  the  wretched  conditions  under  which, 
before  the  factory  Isgislation,  the  work  was  performed ; 
and  there  is  good  reason  to  believe  that  a  deterioration  of 
the  type  of  labourer,  both  moral  and  physical,  was 
effected.  It  is,  however,  a  mistake  to  suppose  that  on  the 
whole  the  use  of  machinery  tends  to  dispense  with  skilL 
On  the  contrary,  everything  goes  to  prove  that  under  the  Progr»> 
present  system  of  production  on  a  large  scale  there  is  on  "f  tl"" 
the  whole  far  more  skill  required  than  formerly, — a  fact  """kinii 
which  has  been  well  brought  out  by  Mr  Oitlen  in  his 
essay  on  the  progress  of  the  workingclas'<es  (Esfays  on 
Finance,  voL  ii.  p.  3C5).  The  two  lowest  classes  of 
labour,  which  constituted  each  about  one-third  of  the 
whole  manual-labour  class  of  the  United  Kingdom  fifty 
years  ago,  now  constitute  only  one-eighth  each,  and  the 
remaining  highest-paid  clas-s  which  was  only  one-third 
fifty  years  ago,  is  now  three-fourths  of  the  whole.  Taking 
this  fact  into  consideration,  it  is  easy  to  understand  the 
estimate  that  the  money  wages  of  labour  have  on  the  whole 
risen  100  per  cent,  during  this  period.  There  seems  every 
reason  to  believe  that  this-  rise  in  real  wages  will  continue 
with  every  extension  of  the  power  of  man  over  nature. 
For,  taking  the  most  general  view  of  the  subject,  the  more  T«ndcn<-.i 
there  is  produced  or  acquired  in  exchange  from  other  of  profiir. 
countries,  so  much  more  is  there  to  consume.  But  this '''  J°" 
very  improvement  in  the  production  and  acquisition  of  "^  „«!*" 
wealth  facilitates  the  creation  of  new  capital,  and  increases 
the  rate  of  accumulation,  and  thus  there  is  a  greater 
intensity  in  the  demand  of  capital  for  labour,  and  the  rate 
of  profits  falls  whilst  the  rate  of  vagcs  rises.'     (j.  8.  n\.) 

Law  Rklatiso  to  Waqks. 
Tli«  lcK<iUt»ni  hu  often  ilralt  with  waf^n  in  •  manner  which 
modern  ]Kklitical  nononiy  \iroulit  not  cndoi-^o.  The  amount  was 
fixed  t»y  the  Statute  of  lAlmureni  in  1349,  anil  tiy  many  aiiccecliiig 
atAtllten  (nee  LASOIfu).  The  policy  of  Ihejio  Art*  i<  now  obsolcl*, 
althotiKh  the  Hntiuli  parliaiiient  bail  never  fO'Ke  u  far  aa  t^e  cou* 
atitntion  of  I>iui^i.-ina.  ami  expreiwiy  provided  tliat  uo  law  i*  to  fijc 
th^  price  of  manual  lal^xir.  To  conspire  to  efTect  an  alteration  in 
wagea  \%  now  no  longer  an  offence.  It  was  formerly  pnniKticd  v«ry 
aeverrly  l»oili  at  rotnmon  law  and  under  the  prori^tonn  of  \arioni 
•talutea,  especially  2  ami  .•»  Kdw.  VI.  c.  15.  KviitinR  le|;i<lalion 
on  the  aubject  of  wa^^s  drali  with  llio  mo<1e  of  their  jiayment  nn'l 
recovery,  and   their   protection   from   attachment  and    from    iha 

•  '  Fo»  further  Informatinn  on  thii  branch  of  tho  auhject  compam 
Atkinaon,  tntlnlnJii'H  a/  /ViWmc/j  and  Tht  MarytH  !•/  I'n'^U; 
i.eroy.Ilcaulieu,  /irparittio^  drt  Hiehturt;  Nicbolton.  K/Kt»  ij' 
AfiuAiiury  CM  Wogm;  sod  Manball,  Bamomiet  ^ Induttrj/. 
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l«n*mr?'T '"'■'•  Th«y  mnst  (except  in  ih*  ease  of  fiirm  wn-unts) 
1-  :  t  the  iMvinciit  nnist  not  Iv  nmilc  in  n  [iiililio 

'  The  rxvoviMV  of  wApws  by  Skamkn  (7.1'.)  is 

t! ,  •.        '.legislation.     In  other  ia!*'3  statutory  authority 

is  given  to  county  courts  and  court^i  of  sunmiAiy  juris4.Hotion  to 
dMl  with  claims  for  ws^ml  S<o  csjiccially  the  Kinploycrs  ami 
WoilsT- n  Act,  ISrS.  The  County  Courts  Acts  cnaMe  an  infant  to 
»u-'  in  a  county  court  for  w.ij^es  not  exceclini;  I'SO  as  thongli  ho 
»v  r«  of  ajW.  \Vag»s  are  as  a  lule  privilcgol  >lohts  (see  Privilege). 
By  33  and  34  Vict,  c  SO  the  wages  of  a  servant,  labour«r,  or  work- 
man euuiot  be  attached  by  onler  of  a  court  of  record  or  inferior 
coort.  In  Scotland  wajjes  are  exempt  fi-om  arrestment  on  process 
•"•Jer  the  Small  Debt  Acts  and  in  any  case  up  to  iOs.  a  week  hv 
S  and  9  Vict.  c.  39  and  33  and  34  Vict.  c.  63.  The  Englisli 
Bankruptcy  Act,  1SS3,  gives  priority  in  tlie  distribution  of  a 
bankrupt's  estate  to  wages  of  clerks,  servants,  labourers,  and 
workmen  up  to  the  extent  of  £50.  The  Scottish  Bankruptcy  Act, 
1356  (as  amended  in  1875),  is  in  similar  terms. 

WAGXER,  KcDOLTii  (1805-1864),  anatomist  ami 
physiologist,  was  born  in  June  1805  at  Baireuth,  where 
his  father  was  a  professor  in  the  gymnasium.  He  began 
the  study  of  medicine  at  Erlangen  in  IS20,  and  fir.ished 
his  curriculirtn  in  1S2G  at  Wiirzburg,  where  he  had 
atti^hed  him&elf  mostly  to  Schonlcin  in  medicine  and  to 
Hetisiiger  in  comparative  anatomy.  Aided  by  a  public 
it'peniiium,  he  spent  a  year  or  more  studying  in  the  Jardin 
des  riantes,  under  the  friendly  eye  of  Cuvier,  and  in 
making  zoological  discoveries  at  Cagliari  and  other  places 
on  the  Mediterranean.  On  his  return  he  set  up  in 
medical  practice  at  Augsburg,  whith  r  his  father  had  been 
transferred  ;  but  in  a  few  months  he  found  an  opening  for 
an  academical  career,  on  being  appointed  prosector  at 
Erlangen.  In  1832  he  became  full  professor  of  zoology 
and  comparative  anatomy  there,  and  held  that  office  until 
1840,  when  he  was  called  to  succeed  Blumenbach  at 
Gottingen.  ,  kt  the  Hanoverian  university  he  remained 
tUl  his  death  in  1SG4,  being  much  occupied  with  ad- 
ministrative work  as  pro-rector  for  a  number  of  years, 
and  for  nearly  the  whole  of  his  residence  troubled  by  ill- 
health  (hereditary  phthisis).  In  1860  he  gave  over  the 
physiological  part  of  his  teaching  to  a  new  chair,  retaining 
the  zoological,  with  which  his  career  had  begun.  While 
at  Frankfurt,  on  hi.s  way  to  examine  the  Neanderthal  skull 
at  Bonn,  he  was  struck -with  paralysis,  and  died  at  Got- 
tingen  a  few  months  later  (May  1864)  in  his  50th  year. 

Wagner's  activity  as  a  writer  and  worker  was  enoimous,  and  his 
range  extensive,  most  of  his  hard  work  having  been  done  at 
Erlangen  while  his  health  was  good.  His  graduation  thesis  was 
on  the  ambitious  subject  of  *'  the  historical  development  of  epi- 
d»mic  and  contagious  diseases  all  over  the  world,  with  the  laws  of 
tljeir  diffusion,"  which  showed  the  influence  of  Schonlein.  His 
first  treatise  was  Die  Naiurgcschichle  dcs  Mauchcii  (in  2  vol;.., 
Kempten,  1831).  Freouent  journeys  to  the  McditeiT'jiean,  t!io 
Adriatic,  and  the  North  Sea  gave  hira  abundant  materials  for  rc- 
aeorch  on  invertebrate  anatomy  and  physiology,  which  he  com- 
municated first  to  the  Munich  academy  of  sciences,  and  republiiilied 
in  his  Beiiragc  zur  vergUichcndai  Physiologic  dcs  Blutcs  (Lcipsic, 
1832-33,  with  additions  in  1838).  In  1834-35  he  brought  out  a 
text-book  on  the  subject  of  his  chair  {Lchrbuch  dor  verglcicheiulai 
Anatcinic,  Lcipsic),  which  recommended  itself  to  students  by  its 
clear  and  concise  style.  A  new  edition  of  it  appeared  in  1843  under 
the  title  of  Lchrbuch  dtr  Zootcmic,  of  which  only  the  vertebrate 
Kction  was  corrected  by  himself.  "The  precision  of  his  earlier  work 
ii  evidenced  by  his  Micromttric  .Vcasurcmcnts  of  the  Elementary 
Paris  o/ifan  and  Animah  (Leipsic,  1834).  His  zoological  labours 
may  be  said  to  conclude  with  the  atlas  Imncs  Zootomiese  (Leipsic, 
1841).  In  1335  he  communicated  to  the  Munich  academy  of 
aciencefl  his  researches  on  the  physiology  of  generation  and  develop- 
racat,  including  the  famous  discovery  of  the  germinal  vesicle  of 
the  human  ovum.  These  were  republished  under  the  title  Pro- 
dromus  Histcrim  Oeneraiionis  Httminis  alque  Anxmalivm  (Leipsic, 
1836).  As  in  zoology,  his  original  researches  in  physiology  were 
followed  by  a  stndents'  text-book,  Lchrbuch  der  spccicllen  ffiysio- 
lo'/i'  (Leipsic,  1838),  which  soon  reached  a  third  edition,  and  was 
translaVeii  into  French  and  English.  This  was  supplemented  by 
an  atlaa,  Jeancs  Physiohgiae  (Leipsic,  1839).  To  the  same  period 
belongs  a  very  interesting  Cot  now  little  known  work  on  medicine 
|>roi«r,  of  a  historical  and  synthetic  scope,  OrtDuiriss  dcr  Encyklo- 
pa'tie  uip^  Mcihodulo^fic  dcr  mcdicinisdien  i^issenscha/tcn  nach 
fje>JiicJii^*chcr  Aiitichl  (ErUngeo,  1838),  which  was  translated  into 
■li—V.i* 


Danbh.  About  the  same  time  he  worked  along  with  Will  at  a 
translation  of  Prichard's  Satuml  History  of  Mnn^  and  edited  various 
writiii;rs  of  Souunoring,  with  a  bioj;raphy  of  that  anat*  nist  (1?!4), 
which  lie  himself  fancied  most  of  all  tiis  writings.  In  1S43,  a!ter 
his  removal  to  Gottingen,  he  began  his  great  J/andwortcrbuch  dcr 
Phifsioliyie,  mU  Jiitcisicht  auf  physii^lo^ische  ViUhologxe^  and  brought 
out  the  fifth  (supplementary)  volume  in  1852;  the  only  contribu- 
tions of  Ids  own  in  it  were  on  the  sympathetic  nerve,  nerve-ganglia, 
and  nerve-endings,  and  he  modestly  disclaims  all  merit  except  aa 
being  the  organizer.  While  resident  in  Italy  for  his  health  from 
1845  to  1847,  he  occupied  himself  with  researches  on  the  electiical 
organ  of  the  torpedo  and  on  nervous  organization  generally ;  thcso 
he  published  in  1S53-54  (.Vciiro/oi/isi-Ac  UitUrsttchuugcu,  Guttingen), 
and  therewith  Ids  physiological  i^eriod  may  bo  said  to  end.  His 
next  t>eriod  was  stormy  and  conti-oversial.  He  entered  the  lists 
boldly  against  the  materialism  of  "Stoff  und  Kraft,"  and  avowed 
himself  a  Christian  believer,  whereupon  ho  lost  the  countenance 
of  a  number  of  his  old  friends  and  pupils,  and  was  unfeelingly 
toU  that  he  was  suffering  from  an  "atropliy  of  the  brain."  His 
quarrel  witli  the  niuterialists  began  with  nis  oration  at  the  Got- 
tingen meeting  of  the  Naturforscher-Versammlung  in  1854  on 
*' Menschenschopfung  und  Seelensubstai'z."  Tliis  was  followed  by 
a  series  of  "Physiological  Letters"  in  the  AUgcmcinc  Zcitung,  by 
an  essay  on  "  Glaubeu  und  Wiscen,"  and  by  the  most  important 
piece  of  this  series,  "Der  Kampf  um  die  Seelo"  (Gottingen,  1857). 
Having  come  to  the  consideration  of  these  philosophical  problems 
late  in  life,  ho  wios  at  some  disadvantage  ;  but  ho  endeavoured  to 
join  as  ho  best  could  in  the  current  of  contemporary  German 
thought.  He  had  an  exact  knowledge  of  classical  German  writings, 
more  especially  of  Goethe's,  and  of  the  literature  connected  with 
him.  In  what  may  be  called  his  fourth  and  last  period,  Wagner 
became  anthropologist  and  arch.'eologist,  occupied  himself  with  the 
cabinet  of  skulls  in  the  Gottingen  museum  collected  by  Blumenbach 
and  with  the  excavation  of  prehistoric  remains,  corresponded 
actively  with  the  anthropological  societies  of  Paris  and  London, 
and  organized,  in  co-operation  with  the  veteran  Von  Baer,  a  success- 
ful congress  of  anthro^tologists  at  Gottingen  in  1861.  His  last 
WTitings  were  memoire  on  the  convolutions  of  the  human  brain, 
on  the  weight  of  brains,  and  on  the  brains  of  idiot.s  (lS60-(i2). 

9ee  memoir  b"  his  eldest  son  la  tlie  GiUtinger  gelehrte  Anze-gat^  "Nachrichten" 
for  18C4. 

.\'WAGNER,  WiLHELM  Richard  (1813-1883),  dramatic 
composer  and  reformer  of  the  musical  drama,  was  born  at 
Leipsic  on  May  22,  1813.  In  1822  he  was  sent  to  the 
Kreuzschule  at  Dresden,  where  ho  did  so  well  that,  four 
yeare  later,  he  translated  the  first  12  books  of  the  Odt/ssey 
for  amusement.  In  1828  he  was  removed  to  the  Nicolai- 
schule  at  Leipsic,  where  he  was  less  successful.  His  first 
music-master  was  Gottlieb  Miiller,  who  thought  him  self- 
willed  and  eccentric  ;  and  his  first  important  composition 
was  an  "  Overture  in  Bb,"  performed  at  the  Leipsic 
theatre  in  1830.  In  that  year  he  matriculated  at  the 
university,  and  took  lessons  in  composition  from  Theodor 
Weinlig,  cantor  at  the  Thomasschule.  His  "  First  Sym- 
phony "  was  performed  at  the  Gewandhaus  concerts  in 
1833,  and  in  the  following  year  lie  was  appointed  con- 
ductor of  the  opera  at  Magdeburg.  Tho  post  was  an 
unprofitable  one,  and  Wagner's  life  at  this  period  was  very 
unsettled.  He  had  composed  an  opera  called  Die  Been, 
adapted  from  Gozzi's  La  Donna  Serpcnte,  and  another, 
Das  LUbesverbot,  founded  on  Shakespeare's  Measure  for 
Measure,  but  these  were  never  performed,  and  for  some 
considerable  time  the  voung  composer  found  -it  difficult  to 
obtain  a  hearing. 

In'  1836  Wagner  married  Fraulein  Wilheimma  Planer, 
an  actress  at  the  theatre  at  Konigsberg.  He  had  accepted 
an  engagement  there  as  conductor,  but,  the  lessee  becoming 
bankrupt,  the  scheme  was  abandoned  in  favour  of  a  better 
appointment  at  Riga.  Accepting  this,  he  remained  actively 
employed  until  1839,  when  he  made  his  first  vi.sit  to  Paris, 
taking  with  him  an  unfinished  opera,  for  which  he  had 
himself  prepared  a  libretto,  upon  the  lines  of  Lord  Lytton's 
novel  RUnn.  The  venture  proved  a  most  unfortunate  one. 
Wagner  was  unsuccessful  in  all  his  attempts  to  achieve 
popularity,  and  Riemi,  destined  for  the  Grand  Opera,  was 
relentlessly  rejected.  He  completed  it,  however,  and  in 
1842  it  was  produced  at  the  coui-t  theatre  in  Dresden,  where, 
with  Madame  Schroeder  Devrient  and  Herr  Tichatscuek 
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01  the  pnocipal  parts,  it  achieved  an  immt  jae  success,  and 
andoubtedlj  laid  the  foundation  of  the  g/tat  comDOser's 
fame. 

Though,  in  completing  Sienii,  Wagner  had  put  forth 
all  the  strength  he  then  possessed,  that  work  was  far  from 
representing  his  preconceived  ideal.  This  he  now  en- 
deavoured to  embody  in  Der  FlieyemU  IloUiinder,  for 
tvhich,  as  before,  he  composed  both  the  libretto  and  the 
music.  In  this  tine  work  wa  find  the  first  sign  of  his 
determinatioji  to  sacrifice  all  considerations  of  traditional 
form  and  symmetrical  construction  to  the  dranjatic 
exigencies  of  tlic  story.  It  is  true,  this  great  principle 
was  but  very  faintly  announced  in  the  new  work,  and  in 
an  evidently  tcntai.ve  form  ;  but  the  success  of  the  experi- 
ment was  incontestable,  though  it  took  some  time  to 
convince  the  world  of  the  fact.  The  piece  was  warmly 
received  at  Dresden,  January  2,  1843  j  but  its  success  was 
by  no  means  equal  to  that  of  Jiienzi.  Spohr,  however, 
promptly  discovered  its  merits,  and  produced  it  at  Cassel 
some  months  later,  with  very  favourable  results. 

AVagner  was  now  fairly  launched  upon  his  arduous 
career.  On  February  2,  1843,  he  was  formally  installed 
as  hofkapellineister  at  the  Dresden  theatre,  and  he  cele- 
brated the  event  by  at  once  beginning  the  composition 
of  a  new  opera.  For  the  subject  of  this  he  selected  the 
legend  of  Tanuhiiuser,  collecting  his  materials  from  the 
ancient  "Tannh.Huser-Licd,"'  the  VMsbuck,  Tieck's  poetical 
£rzd/Uun(j,  Hoffmann's  story  of  Der  Siingerh-ieg,  and  the 
medi.-eval  poem  on  Dtr  Wartburghity.  This  last-named 
legend  introduces  the  incidental  poem  of  "  Loheraiigrin," 
and  led  to  the  study  of  Wolfram  von  Eschenbach's 
Panival  und  Tiluret,  with  strange  effect  upon  Wagner's 
subsequent  inspirations.  But  fpr  the  present  he  confined 
himself  to  the  subject  in  hand  ;  and  on  October  19,  1845, 
he  produced  his  Tioinhuusfr,  with  Madame  Schroeder 
Devrient,  Friiulein  Johanna  Wagner,^  Herr  Tichatschek, 
and  Herr  Mitterwurzer  in  the  principal  parts.  Notwith- 
standing this  powerful  cast,  the  success  of  the  new  work 
was  not  brilliant,  for  it  carried  still  farther  the  principles 
embodied  in  Der  Flitgende  lloltander,  and  these  principles 
were  not  yet  understood  either  by  the  public  or  the  critics. 
But  Wagner  boldly  fought  for.  them,  and  would  probably 
have  gained  the  victory  much  sooner  than  he  did  had  he  not 
taken  r.  ft 'ally  prominent  part  in  the  political  agitations 
iaf  1849,  after  which  his  position  in  Dresden  became  uii- 
tenable.  In  fact,  after  the  flight  of  the  king,  and  the 
subsequent  suppression  of  the  riots  by  troops  sent  from 
Berlin,  a  formal  act  of  accusation  was  drawn  up  against 
him,  and  ho  had  barely  time  to  escape  to  Weimar,  where 
Liszt  was  at  that  moment  engaged  in  preparing  Tannhiiiuer 
for  performance  at  the  court  theatre,  before  the  storm 
burst  upon  him  with  a  violence  that  seriously  alarmed  both 
his  friends  and  himself. 

Without  the  loss  of  a  moment  Liszi  procured  a  passport, 
and  escorted  his  guest  as  far  as  Eisenach.  Wagner  pro- 
ceeded in  all  haste  to  Paris,  and  thence  to  Zurich,  where, 
with  few  interruptions,  ho  lived  in  strict  retirement  until 
the  autumn  of  1859.  And  it  was  during  this  period  that 
most  of  his  literary  productions— including  Oper  und 
Dramn,  Ueber  flat  Diriijirrn,  Dat  JudenOium  in  der  Miuii, 
and  other  like  works — were  given  to  the  world. 

Wo  have  s|>oken  of  Wagner's  incidental  study  of  the 
legends  of  "  Loherangrin  "  and  "  I'arzival  "  during  the 
time  that  ho  was  prc|>aring  tho  libretto  of  Tannhuutrr. 
After  tho  production  of  that  o|>era  he  again  recurred  to  the 
■ubjoct,  cho«o  L/Jienyrxn  us  the  title  for  his  next  opera, 
•ud  elaborated  the  conception  with  his  usual  minute  and 
aOrclioDftte  care,  carryiog  out  hii  new  priociplea  eomowhat 
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farther  tL,tr.  he  had  hitherto  ventured  to  do.  He  had  com- 
pleted the  work  before  he  lied  from  Dresden,  but  could  not 
get  it  produced.  Hoping  against  hope,  he  took  the  score 
with  him  to  Paris,  and,  as  he  himself  tells  us,  "  when  ill, 
miserable,  and  despairing,  I  sat  brooding  over  my  fate,  my 
eye  fell  (jn  the  score  of  my  Lohengnn,  which  I  had  totally 
forgotten.  Suddenly  I  felt  something  like  compassiou 
that  the  music  should  never  sound  from  oS  the  death-pale 
paper.  Two  words  I  wrote  to  Liszt ;  his  answer  was  the 
news  that  preparations  were  being  made  for  the  performance 
of  the  work,  on  the  grandest  scale  that  the  limited  means 
of  Weimar  would  permit  Everything  that  care  and  acces- 
sories could  do  was  done  to  make  the  design  of  the  piece 
understood.  Liszt  saw  what  was  wanted  at  once,  and  did 
it  Success  was  his  reward;  and  with  this  success  he  liow 
approaches  me,  saying,  '  Behold  we  have  come  thus  far  ; 
now  create  us  a  new  work,  that  we  may  go  farther '." 

Lohengrin  was,  in  fact,  produced  at  Weimar,  under 
Liszt's  direction,  on  August  28,  1850.  It  was  a  severe 
trial  to  Wagner  not  to  be  permitted  to  hear  his  own  work, 
but  be  knew  that  all  that  could  be  done  for  it  was  done, 
and  he  responded  to  Liszt's  appeal  for  a  new  creation  by 
meditating  upon  his  famous  tetralogy,  Der  Sing  des 
Nibelxtngen,  the  four  divisions  of  which — Das  Rheingold, 
Die  Walkiire,  Siegfried,  and  Gutterdiimmerung — though 
each  as  long  as  an  ordinary  opci-a,'  are  in  reality  but  parts 
of  one  colossal  whole.  At  this  time,  .".Iso,  he  first  began 
to  lay  out  the  plan  of  Tristan  und  Isolde,  and  to  think 
over  the  possibilities  of  Parsifal. 

It  is  in  theso  later  works,  ami  in  Die  ilcistcrsitufer  roit  Aii-nberg, 
tlio  first  sketch  for  which  had  liecii  niatlo  at  DrcaUcu  in  3  845,, that 
the  genius  of  Wagner  reaches  its  cnliniuating  point ;  and  it  ia  in 
tlic.se  only  that  his  great  plan  for  the  refoiinatiou  of  tho  musical 
drama  is  fully  and  lionestly  carried  out  In  order  tu  nndcrstaiid 
this  pi.in,  wo  most  first  inquito  what  kind  of  ivforniation  uas 
needed.  What  were  tho  abuses  that  demanded  redrc«T  Wliat 
were  the  causes  that  had  led  to  tho  decline  of  the  opera  from  a 
hi;;her  state  of  i>crfection  Uian  that  which  it  exhibited  in  tho 
middle  of  the  19th  ccutury — if,  indeed,  it  ever  did  exhibit  a  higher 
state  of  perCection  than  thati  What  'n  short,  had  been  tho  history 
of  the  nnisical  drama  during  the  tno  centuries  and  a  half  that  had 
elapsed  between  its  lint  invention  and  its  arrival  at  tho  condition 
in  which  Wagner  found  it  when  ho  first  began  to  compose  for  tho 
stage  t  The  story  is  a  very  simple  one,  and  may  bo  told  in  a  vary 
few  words;  but  it  was  not  without  an  immensity  of  deep  thought 
and  earnest  consideration  that  Wagner  was  able  to  grapple  with 
the  gigantic  practical  difficulties  mth  whicl\  the  caso  was  snr- 
ronndeo. 

The  possibility  of  constructing  a  musical  drama  on  roaaonablo 
principles  was  fi:at  seriously  discus.sed  during  th'  closing  years  of 
the  16th  ccutury,  at  certain  rcumans  of  literary  and  artistic 
dilettanti,  who  were  accustomed  to  meet  periodically  at  the  palauo 
of  Giovanni  Hard!,  Conto  di  Vemio,  in  Florence.  Tlio  pnucijal 
members  of  the  little  society  were  Ottavio  liinuccini  tho  poet, 
Vincehio  Galilei  tho  (ather  of  the  great  astionomcr,  Giulio  Caccini, 
Jacopo  Peri,  Pictro  Strozii,  and  tho  Conto  di  Vornio  hiniM>lf.  All 
theso  earnest  aavants  were  deeply  emlmed  with  the  |)rinciplea  of 
the  Renaiaaance,  and  rcgardc«l  the  traditions  of  classical  antiquity 
with  a  reverence  which  leil  them  to  hold  the  greatest  creations  of 
modem  art  in  undisguised  contempt  The  music  of  I'alesUina  and 
tho  great  comiwsors  of  tha  contrapuntal  schools  they  utterly  de- 
spised ;  and  their  one  idea  was  to  revive  the  system  of  declamation 
peculiar  to  Greek  tracedy,  and  by  means  of  that  to  produce  a  form 
of  drama  which  (ould  Ik?  consistently  sung  tliloilK'hout  as  the  trilogie* 
of  ^.vhyliis  and  Sophocles  were  sung  by  the  tiireka  So  far  their 
aim  wns  identical  \Mth  Wagner's.  The  dltTennco  lay  in  th"  means 
by  which  this  aim  was  to  be  atUined.  Wagner  himscU  tella  ua 
that  whila  occupied  upon  L<Aevfn%,  he  looked  u|ion  hia  work  as 
"an  experiment  towards  determining  whether  or  not  opera  waa 
possible."  And  in  otlirr  placca  he  speaks  of  the  cpirstion  whether 
or  not  the  modern  spirit  can  froduco  a  theatre  that  shall  stand 
in  relation  to  modern  culture  as  tho  theatre  of  Athens  stood  in 
relation  to  tho  cultnrc  of  ancient  Gr»«c«.  He  believed  that  iJiia 
nii«ht  b«  accompliihad  by  reforming  the  opera  from  Ilia  ataml. 
iKiint  of  Beethoven's  music.  The  fnends  ot  the  Conta  di  Vernio 
had  hoiied  to  accomplish  it  by  r»atoririg  the  actual  muaio  of  tho 
Grrek  drama.  But  this  was  imiwwibla.  For  Greek  moaic  •  \a 
>^i>o<l  n|>on  a  system  of  tonality  which,  even  in  tha  time  of  Galilei, 
nad  I'een  oliaoleto  for  centunex  Tha  Greek  acalas  and  ours  differ 
ao  widaly  in  thair  radical  cooatmcttoa  that  no  reolial  accuatomr^ 
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to  th«  on«  <^oa1d  \f  any  mnibility  sine  the  other.  Even  Tori 
%nd  Vini.-»:nio  OaIiIci  must  navo  known  tnia.  But,  prctonJinR  to 
trnon  th«  (xcty  thcv  inado  a  comproDUs<?,  and  fndeavourcU  to 
iinititf  what  they  /oudly  conceived  to  be  the  Greek  method  of 
reciutive,  in  the  tonality  of  the  modern  scalca ;  nnd  in  this  way 
thev  itrncfc,  not  upon  the  form  of  which  they  were  in  search— for 
that  was  irT*triev*hIy  lost— but  a  now  one,  which  rapidly  dovclopcil 
itaclf  into  the  kin'*  of  music  now  called  recitative.  This  recitative 
— Ch«  moat  raiUkOie  artistic  iuvoutiou  of  the  17th  ct>ntun' — thoy 
jotd  aa  the  basis  of  their  musical  drama;  and,  after  the  1n[tio  of 
two  c«nturi*3  and  a  hilf,  Wagner  determined  that  this,  and  none 
"vther,  mast  bo  the  basis  of  his.  Enriching  it  with  all  thu  beautiful 
accettoriea  tliat  had  been  ama&seU  by  com^wscr  after  composer 
dq.rini;  its  long  period  of  progressive  development,  and  notably 
with  other  vi-ry  important  accessories  of  his  own  invention,  ho  built 
his  drama  upon  it  as  completely  as  the  first  dramatic  music  was 
built  upon  It  by  the  frequenters  of  the  Palazzo  Bardi.  And  in 
this  great  fact  lies  the  secret  of  his  gigantic  reform. 

The  first  Italian  opera  ever  publicly  pcrfonnotl  was  Jacoi>o  Peri's 
Vuridiee,  composed  to  a  libK'tto  written  by  Otlavio  Rinuccini,  and 
iiroiucoj  at  Florenco  in  1600,  in  houour  of  the  marriage  of  Henry 
IV.  of  Kranco  with  Maria  de'  Medici.  This  most  interesting  woik, 
a  rare  printed  copy  of  which  is  preserved  in  the  British  Museum,  is 
CDtircly  in  recitative;  and  the  music  is  so  constructed  throughout 
as  to  aid  in  the  true  dramatic  expression  of  the  words,  at  tho 
cxpenAO  of  all  attempt  at  what  is  now  called  melody.  Tho  operas 
of  MonteTcrde,  Ct-sti,  Cavalli,  and  all  tho  earlier  composers  of 
the  17th  century  were  conceivotl  upon  tho  same  principle.  But 
Aleasandro  Scarlatti  (1659-1720\  aiming  at  higher  musical  per- 
fection, and  T\'illing  to  sacrifice  no  small  amount  of  dramatic  trutn  to 
its  exigencies,  introduced  certain  constructive  foi'ms — notably  that 
called  tho  **da  capo" — which,  while  adding  to  the  symmetrical 
beauty  of  the  aria,  tended  eventually  entirely  to  destroy  its  dramatic 
force  and  its  logical  consistency  as  an  exponent  of  the  situation 
presented  upon  tne  stage.  Later  composers  carried  this  abuse  very 
much  farther.  Handel's  strong  dramatic  instinct  kept  him  above 
the  errors  of  his  time ;  but  his  contemporaries  sinned  more  and 
more  deeply  "Until,  for  the  sake  of  obtaining  popularity,  they  were 
ready  to  fill- their  operas  with  unmeaning  passages,  introduced  solely 
for  tne  purpose  of  showing  off  the  skill  of  tho  favourite  vocalists  of 
the  period.  And  so  the  abuse  proceeded  from  worse  to  worso  until, 
under  Porpora  (1636-1766)  and  Hasso  (1699-1783),  the  opera  nt 
Maples  and  Dresden  became  a  mere  concert  sung  upou  tho  stago 
without  any  trace  of  dramatic  propriety  whatever. 

And  now  arose  a  reformer  whose  work  will  bo  remembered  as 
long  a^  the  musical  drama  continues  to  exist  Christoph  ^Villihald 
Gluck  (1714-1785),  disgusted  with  his  own  want  of  success  while 
writing  iu  tho  vicious  style  of  the  period,  determined  to  reform  it 
upon  true  dramatic  principles;  and  in  tho  preface  to  his  Alcestc 
(1767)  he  set  forth  those  principles  with  a  clearness  which  cannot 
possibly  bo  misunderstood.  The  history  of  his  great  reform  has 
already  been  narrated  in  detail  (see  Gluck).  A  careful  comparison 
of  the  argument  laid  down  in  the  preface  to  Alcestc  witli  that  set 
forth  in  Wagner's  Opcr  und  Drama  will  prove  the  aim  of  the  two 
reformers  to  have  been  absolutely  identical.  That  a  less  perfect 
identity  should  have  existed  with  regard  to  tho  means  they  used 
for  tS«  attainment  of  thoir  common  end  was  naturally  to  bo 
expected.  At  the  outset  of  their  career  both  Gluck  and  Wagner 
freely  employed  all  the  resources  at  their  command,  adding  to  them, 
afterwards  as  ctrcumstaices  permitted.  B'-!t  between  the  produc- 
tion of  Cluck's  latest  and  Wagner's  first  masterpiece  art  had  made 
enonuons  strides;  tho  advantage,  therefore,- in  this  respect  was 
'mmcasurably  oa  Wagner's  sida. 

In  France  Cluck's  principles  were  carried  out  more  or  less  con- 
Mrientioualy  by  Mchul,  Clicrubini,  and  Spontini.  In  Germany 
they  bore  still  richer  fruit.  Glorified  by  the  genius  of  Mozart 
and  Beethoven,  and  accepted  without  reserve  by  Weber,  Spohr, 
Marschner,  and  the  most  enlightened  of  their  followers  in  the 
German  romantic  school,  they  were  professed,  if  not  fully  carried 
out,  bycoroiwaerfl  of  every  degree.  But  in  Italy  they  produced 
no  effect  whatever.  Though  Rossini  sometimes  invested  liis  situa- 
tions with  aV  certain  amount  of  dramatic  colouring,  he  never 
attempted  anything  farther  than  this;  while  Mercadante,  Bellini, 
Donizetti,  and  their  imitators  regarded  melody,  pure  and  simple, 
as  the  highest,  if  not  the  only  really  important,  attribute  of  art. 
Undor  their  rule  the  owra  once  more  descended  to  tho  Icvol  of  a 
conoert  on  the  stage.  The  cfTect  of  their  example  upon  the  lower 
class  of  German  composers  was  fatal,  and  ended  in  the  production 
of  a  form  of  Singtpiel,  lacking  all  tho  freshness  of  tno  Italian 
CfiJii'Toui,  -nd  noticeable  only  for  its  intolerable  vapidity.  Not- 
withstanding 'he  attempts  of  HaUvy  and  Meyerbeer  to  perpetuate 
in  France  I'^t  traditions  of  a  purer  epoch,  the  musical  drama  sank, 
under  Auber  and  his  imitators,  to  the  level  of  a  string  of  dance 
tnnca.  Tho  19th  century  had  witneas«d  the  birth  ofabusea  as 
flagrvnt  as  thoM  atrainst  which  Gluck  had  protested  in  th/*  18th. 
it  W43  Wagner's  turn  now  to  effect  tho  desired  reform,  and  he 
Ufeetcd  It  a«  completely  u  his  ^redecoeao'-  bad  dor« — but  p"!  in 


tho  same  way.  Olnck  had  begun  by  propounding  n  thoo-^,  and 
carried  on  tho  good  work  by  consistently  i>utting  it  into  practice. 
Wagner  theori;:ed  also ;  but  for  his  ultimate  triumph  ho  was  indebted 
to  the  power  of  his  own  creative  genius — to  his  ceasclcM  endeavour 
to  realize  tho  preconceived  ideal  which  neither  theory  nor  dcsir( 
for  reform  could  over  tempt  him  to  forget.  "  Tho  nature  of  the 
subject,"  ho  says,  "could  not  iitduce  me,  in  sketching  my  scenes, 
to  consider  in  advance  their  adaptability  to  any  pflrticuliir  musical 
form,  the  kind  of  musical  tieutmcnt  being,  in  every  case,  su^estcd 
by  tho  seeuca  themselves.  I  never  contemplated  on  principle,  and 
as  a  deliberate  reformer,  tho  destruction  ol  tho  aria,  tho  duet,  or 
any  other  operatic  form;  but  tho  disuso  of  tlioso  fo'-ms  followo^l 
naturally  from  tho  character  of  my  subjects."  Surely  no  franio  of 
mind  could  be  moro  free  from  prejudice  than  this. 

While  exercising  this  unrestrained  freedom  of  thought  and 
action,  Wagner  found  one  particular  form  more  useful  to  him  than 
any  other.  Mozart  in  Don  Qiox>anm,  and  Wober  in  /^c.  Frci- 
schutz^  Eimianthf,  and  Oberon,  had  availed  themselves  of  certain 
characteristic  musical  phrases  as  exponents  of  emotional  or  sconio 
complications  of  peculiar  interest,  and  had  omphusizcd  their  mean- 
ing by  repeating  them  at  every  recurrence  of  tho  dramatic  sitxmtion. 
In  modern  musical  terminology  a  musical  phrase  of  this  kind  Is 
now  called  a  "leading  theme"  ("  licitmotif ").  Wagner  has  cm- 
ployed  this  expedient  more  freely  than  any  other  composer,  and  in 
a  way  peculiarly  his  own.  Not  only  has  he  introduced  in  his  later 
works  n  leading  thcmo  for  every  one  of  the  dramatis  persona;,  and 
for  every  prominent  feature  in  the  scenery  or  action  of  tho  play, 
but  in  many  cases  ho  even  indicates  the  changi.,g  moods  and 
passions  of  his  principal  characters  by  distinct  plirases,  which  ho 
combines  together  with  a  power  of  part-writing  truly  marvellous, 
interweaving  them — as  iu  "Siegfried's  Trauermarsch,"  in  tho 
Gotlcrd a mmerinig —in  such  sort  as  to  present  the  whole  story  of  a 
life  and  mission  in  tho  music  of  a  single  scene.  Short-sighted 
critics  have  dwelt  too  much  upon  the  technical  ingenuity  displayed 
in  scenes  of  this  description,  and  too  little  upon  the  expression 
thrown  into  them  by  the  power  of  Wagner's  genius.  A  diligent 
student  may  acquire  sufjiciont  mastery  over  the  art  of  part-writing 
to  enable  him  to  interweave  his  themes  with  any  amount  of 
mechanical  perfection,  yet  without  a  trace  of  tho  beauty  displayed 
by  Sebastian  Bach  in  the  involutions  of  his  counter-subjects,  or 
by  AV'agner  in  labyrinthine  combinations  used,  not  for  tho  sake  of 
vaunting  his  scholarship,  but  as  his  most  potent  engines  of  dramatic 
expression..  The  plaintive  wail  of  tho  "Trauermarsch"  appeals  to 
hearers  who  know  nothing  at  all  of  its  ingenious  construction,  and 
tells  its  talo  to  them  beyond  all  possibility  of  misunderstanding. 
It  is  at  this  point  that  genius  steps  in  ;  and  tho  power  of  Wagner's 
genius  is  irresistible.  » 

It  was  during  the  period  (i  Lis  exile  that  Wagner 
matured  his  plans  and  brought  his  stylo  to  its  culminating 
point  of  perfection  ;  but  it  was  not  until  some  considerable 
time  after  his  return  that  any  of  the  works  he  then  medi- 
tated were  placed  upon  tho  stage.  In  1855  be  accepted 
an  invitation  to  London,  where  ho  conducted  the  concerts 
of  the  Philharmonic  Society  with  great  success.  In  1857 
he  completed  the  libretto  of  Tristan  und  Isolde  at  Venice, 
taking  as  the  basis  of  his  scheme  the  Celtic  legend  modified 
by  Gottfried  of  Strasburg's  medieval  treatment  of  tlie  stib- 
ject  (see  Gottfried  and  Romance).  But  the  music  was  not 
completed  till  1859.  In  that  year  Wagner  visited  Paris  for 
the  third  time;  and  after  much  negotiation,  in  which  he 
was  nobly  supported  by  the  Prince  and  Princess  Metternich, 
Tannhciuser  was  accepted  at  tho  Grand  Op6ra.  MagniGcent 
preparations  were  made  for  its  production.  It  was  rehearsed 
164  times,  14  times  with  the  full  orchestra;  and  the  scenery 
dresses,  and  stago  accesAries  generally  were  placed  entirely 
under  the  composer's  direction.  Moro  tlian  X8000  was  ex- 
pended upon  the  venture;  and  tho  work  was  performed  for 
tho  first  time  in  the  French  language  on  March  13,  1861. 
"But,  for  political  reasons,  a  powerful  clique  determined  to 
suppress  both  the  piece  and  its  composer.  A  scandalous 
riot  was  inaugurated  by  the  members  of  the  Parisian  Jockey 
Club,  who  interrupted  the  performance  with  howls  and  dog- 
whistles;  and  so  great  was  tho  disturbance  that  after  tb'^ 
third  representation  the  opera  was  withdrawn  to  reappear  no 
more.  Wagner  was  broken-hearted.  But  tho  Princess  Met- 
ternich continued  to  befriend  hira,  and  in  1861  ho  received 
through  her  intercession  a  pardon  for  his  political  offences, 
with  permission  to  settle  in  any  part  of  Germany  except 
Saxony,     Even  this  reatrict*or  vaa  removed  in  1862, 
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Wagner  now  settled  lor  a  tiuic  in  Vienna,  where  Tristan 
und  I'ohh  was  accepted,  but  abandoned  after  57  rehearsals, 
through  the  incompetence  of  the  tenor,  Herr  Ander. 
Lohenynn  was,  however, .jiroduced  on  May  15,  1S61,  when 
Wagner  beard  it  for  the  first  time.  His  circumstances 
were  now  extremely  straitened  ;  but  better  times  uere  at 
hand.  In  1863  he  published  the  libretto  of  Der  Hiiirr  des 
Nihelunyen:  King  Louis  II.  of  Bavaria  was  much  struck 
with  it,  and  in  1864  sent  a  private  secretary  to  Wagner, 
who  was  then  at  Stuttgart,  with  an  invitation  to  come  to 
Munich  and  carry  on  his  work  there.  The  invitation  was 
accepted  with  joy  by  the  then  almost  despairing  composer. 
The  king  gave  him  an  annual  grant  of  1200  gulden 
(£120),  considerably  enlarging  it  before  the  end  of  the 
year,  and  placing  a  comfortable  house  in  the  outskirts  of 
the  city  at  his  disposal.  The  master  celebrated  his  good 
fortune  by  composing  a  "  Huldigungsmarsch."  In  the 
autumn  he  was  formally  commissioned  to  proceed  with  the 
tetralogy,  and  to  furnish  proposals  for  the  building  of  a 
theatre  and  the  foundation  of  a  Bavarian  music  school. 
All  seemed  to  promise  well,  but  no  sooner  did  his  position 
seem  assured  than  a  miserable  court  intrigue  was  formed 
against  him.  His  political  misdemeanours  at  Dresden 
were  quoted  to  his  discredit  and  made  the  excuse  for 
bitter  persecutions,  and,  notwithstanding  King  Louis's  un- 
diminished favour,  the  opposition  was  too  strong  to  be 
resisted,  and  Wagner  was  obliged  to  retire  to  Triebschen, 
near  Lucerne,  where  be  spent  the  next  six  years  in  uninter- 
y  rupted  study. 

-*  Der  Ftiegendt  Hollander  was  performed  at  Munich  in 
1864;  and  on  June  10,  1865,  Tristan  und  Isolde  was  pro- 
duced for  the  first  time,  with  Herr  and  Frau  Schnorr  in 
the  principal  parts.  Die  Meistersin^fr  von  Numberg,  first 
sketched  in  1845,  was  completed  in  1867,  and  first  per- 
formed at  Munich  under  the  direction  of  Herr  von  Biilow, 
June  21,  1868.  The  storj",  though  an  original  one,  is 
founded  on  an  episode  in  the  life  of  Hans  Sachs,  the  poet- 
cordwainer  of  Nuremberg  ;  and  Wagner  has  combined  its 
incidents  with  infinite  ingenuity  and  humour.  The 
success  of  the  opera  was  very  great ;  but  the  production 
of  the  tetralogy  was  still  impracticable.  The  scheme  for 
the  new  theatre,  which  was  to  have  been  designed  by  the 
architect  Semper,  having  been  abandoned,  there  was  no 
opera-house  in  Germany  lit  for  the  production  of  a  work 
designed  on  so  colossal  a  scale.  A  project  was  therefore 
started  for  tie  erection  of  a  suitable  building  at  Baireuth. 
Wagner  laid  the  first  stone  of  this  in  1 872,  and  the  edifice 
was  completed,  after  almost  insuperable  difficulties,  in  1676. 
After  this  Wagner  resided  permanently  at  Baireuth,  in  a 
house  named  Wahnfried,  in  the  garden  of  which  he  him- 
self built  the  tomb  in  which  his  remains  now  rest.  His 
first  wife,  Wilhelmina  (nee  Planer),  having  died  in  1866, 
ho  wa.t  united  in  1870  to  Liszt's  daughter  Cosima,  who  had 
previously  been  the  wife  of  Herr  von  Biilow.  Meantime 
Der  Rintj  det  NiMungen  was  rapidly  approaching  com- 
pletion, and  on  .\ugust  13,  1876,  the  introductory  portion, 
Dat  li/innyot'l,  was  performed  at  Baireuth  for  the  first 
time,  followed  on  the  14th  by  Die  Walkiire,  on  the  16th 
by  Siegfried,  and  on  the  17th  by  GMerdiimmerung.  The 
soccess  of  the  work,  the  story  of  which  is  founded  on 
tbo  famous  Kihelunymlied,  was  very  great  ;  and  the  per- 
formance, directed  by  Herr  Hans  Kicbtcr,  excited  extra- 
ordinary attention,  but  the  cx|>cn8C4  attendant  upon  its 
production  were  enormous,  and  burdened  the  mnnagomcnt 
with  a  debt  of  X7.")00.  A  portion  of  this  wa.i  raised  by 
performanrcfl  at  the  Al)>crt  Hall,  in  London,  at  which  the 
eompoaer  himself  was  present;  in  1877.  The  remainder 
wma  met  by  th«  profiUi  upon  performances  of  the  tetralogy 
— or,  0*  Wagna-  him5clf  called  it,  the  "  BUhncofcslsp'cl" — 
at  Mitoich. 


Wagner's  next,  last,  and  perhaps  greatest  work  was 
Parsifal,  based  upon  the  legend  of  the  Holy  Grail,  as  set 
forth,  not  in  the  legend  of  the  M'-^ii  <TA  rihur,  which  fixes 
the  home  of  the  sacred  vessel  at  Glastonbury,  but  in  the 
poems  of  Chrestien  de  Troyes  and  Wolfram  von  Eschen- 
bach,  written  in  the  12th  and  l?th  centuries,  and  other 
less-known  works  (see  the  article  Romjlsce,  in  which 
the  subject  is  treated  in  its  various  ^.^pects).  The  libretto 
was  complete  before  his  visit  to  London  in  1877.  The 
music  was  begun  in  the  following  year,  and  completed 
at  Palermo,  January  13,  1S82.  The  first  sixteen  per- 
formances took  place  at  Baireuth,  in  July  and  August 
18S2,  under  Wagner's  own  directing,  and  fully  realized  the 
expectations  that  had  been  formed  of  them.  There  can 
indeed  be  no  doubt  that  this  last  work,  called  by  Wagner 
a  "  Biihnenwcihfestspiel."  in  allusion  to  its  mystically 
religious  character,  forms  a  fitting  crown  to  his  already 
brilliant  reputation.  Unhappily,  the  exertion  of  directing 
so  many  consecutive  performances  seems  to  have  been  too 
much  for  the  veteran  master's  already  failing  strength,  for 
towards  the  close  of  1882  his  health  began  to  decline 
rapidly.  He  spent  the  autumn  at  Venice,  in  the  Palazzo 
Vendramini,  on  the  Grand  Canal,  and  was  well  enough 
on  Christmas  Eve  to  conduct  his  own  first  symphony 
(composed  in  1833),  at  a  private  performance  given  at  the 
Liceo  Marcello.  But  late  in  the  afternoon  of  February 
13,  1883,  he  was  seized  with  a  sudden  attack  of  faintness, 
and  on  that  evening  he  calmly  breathed  his  last 

Wagner  was  buried  at  Wahnfried,  in  the  tomb  he  had 
himself  prepared,  on  February  18,  and  a  few  days  after- 
wards King  Louis  rode  to  Baireuth  alone,  and  at  dead  of 
night,  to  pay  his  last  tribute  of  respect  to  the  master  he 
had  so  generously  befriended. 

In  prirato  lifo  Wagner  was  beloved  and  respected  by  all  who 
knew  him,  though  in  his  public  character  he  made  himself  id- 
numerable  enemies,  and  provoked  an  immense  amount  of  hatred — 
it  niust  be  confessed,  not  wholly  undeserved — bv  the  violent  and 
intemperate  character  of  his  writings.  Though  Meyerbeer  had 
been  extremely  kind  to  him  in  Paris,  he  spoke  of  him  in  C>per  utid 
Drama  with  t^«  grossest  disrespect.     His  utterly  groundlera  pro- 

C'ico  against  Liszt  was  ultimately  conquered  by  titat  great  mastcr'K 
utifui  forbearance  alone.  But  these  things  will  be  forgotten, 
while  the  brightness  of  his  genius  will  remain  the  lasting  hcrit*^ 
of  art  In  jicrson  he  w-is  rather  below  the  middle  height,  erect  lu 
carriage,  with  commanding  aspect  and  remarkable  quickness  of 
speech  and  gesture.  That  liis  manners  were  to  some  extent  niicon- 
ventional  there  can  be  no  doubt,  but  those  who  knew-  liini  best  d<<uy 
that  there  was  even  the  semblance  of  truth  in  the  al>9urd  stories  that 
were  circulated  with  regard  to  his  extiaordinary  eccentricities. 

Besides  the  great  dramatic  works  we  have  mentioned,  Wagner 
composed  the  choral  music  for  Weber's  funeral  (Dresden,  1S44), 
Daj  Lichamahl  der  Ai>oslel  (Dresilen,  1847),  Fine  FniuloierlUii 
(Paris,  1839),  Kaurrwarsch  (1871).  Sieii/ried  Iilijt  (1671),  and  a 
not  very  numerous  collection  of  sntallvr  pieces.  His  literary  works, 
published  at  Leipsic  in  1871,  fill  nine  thick  volumes.    (W.  S.  R.) 

WAGTAIL  ( ira;7if^r(/ and  Wagilyrt,  16th  century,  .»f</f 
Th.  Wright,  Vol.  \Walmlaries,  ii.'pP-  221,  2:>3;  Uuagtale, 
Turner,  1544,  p.  53),  the  little  bird  that  delights  us  equally 
by  its  neat  coloration,  its  slender  form,  its  nimble  action.i, 
and  its  sprightly  notes.  Since  it  is  so  generally  dihjterscd, 
especially  in  summer,  throughout  the  British  Islands,  it 
seems  to  need  no  further  description. 

The  Pied  Wi^juil  <'f  aulhom.  it  is  the  ^folneiUa  lu^ibrii  of 
modem  ornttliulccy,  or  M.  pairelti  of  some  writers,  and  has  for  its 
very  near  ally — if  indoed  it  be  not  considerett  merely  a  local  imco 
or  sulnpecies  of— the  .V.  nltn  of  Linnrus,  which  has  a  wide  range 
in  Europe.  A«ia.  and  Afriea,  visiting  Kn^lind  almost  yearly,  ami 
chiefly  ditTeriiig  from  the  ordiuaty  I'.ril'iih  form  in  its  lighter. 
coloure*!  tint.\ — the  cock  rs|>eciAlly  having  a  clear  grey  intiead  of  a 
black  back.  Eleven  other  more  or  leas  nearly-allied  sjieciea  aro 
recognized  by  Mr  .Sharpe  {Cnl.  B.  BhL  ^utcu\i\,  x.  pp.  450-490), 
who  ha«  Ul"iriou«ly  lre«tr<l  the  complicate<l  synonymy  of  this 
group  of  liinlv  Kiglit  >  f  thrte  aro  natives  of  Asia,  teveial  of  them 
winteriiig  in  Imli.i,  and  rut,  M,  oculttrxt,  eren  occjwionally  rtaeh- 
ing  Iho  west  coast  of  North  Amerim,  while  the  rest  are  roei- 
fined  to  Africa.  No  cotoun  but  black,  grey,  or  white  cnlrr  iulu 
the  plumtaa  of  uiy  of  the  foregoing:  but  in  the  species  i>eculiar  to 
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UaJftgucAr,  M.  Jl'^rivetitrf*,  as  veil  iiA  in  tliAt  wliicli  it  much  re- 
«cmMf\  tli«  •o-callctl  Crw  \V«j,-t,\il  of  Brit.iin,  .V.  melrxHoiK  (il. 
h^wruln  or  xi(<yAHrT(i  of  S'Xiio  authoi^),  a  great  jvirl  of  t)io  lovvur 
ffi.-t'icc  is  vellow.  The  s|^«cics  lust  mentioucHl  is  ono  of  tlio  most 
(;rac«ful  li  birUs,  and  thoui;h  having  a  very  wiiic  Mugo  in  the  woiUl 
at  Urge  is  ciirionstv  local  ia  itsiU^tiibutiou  in  Entail),  iKinc  almost 
vltollj  confine*!  in  the  breeding-season  to  tho  nci;;hboun»oo»l  of 
rocky  stjvanis  in  the  west  and  north,  and  a  line  drawn  from  tito 
Start  Point,  slightly  curving  to  round  the  Derbyshire  hills,  and 
ending  at  the  ntouth  of  the  Tecs,  will,  it  is  U-lii-vcd,  mark  olf  its 
brc*Jing-nng<  in  England,  Then  there  is  a  section  which  by  sonio 
systematHts  nas  becu  raise*!  to  tho  rank  of  a  genus,  ftinii/Us,  con* 
taining  the  Wagtails  in  which  yellow  takes  a  still  more  proniiucut 
{wrt  in  their  colonition.  Of  these,  S  species,  besides  scveml  sub- 
apecies,  are  recognized  by  >Ir  Sliart>«  (it(  lupnj,  pp.  503-532).  One 
of  thaso  is  tho  C(nninon  Yellow  Wagtail  of  England,  .V.  i-aii  (by 
aonio  mistakenly  called  M.  aMu^stns),  which,  tliouL-h  very  gene- 
rally distributed  throughout  the  co\»ntry,  ia  much  less  numerous 
than  the  Pied  Wagtail,  and  moro  addicted  to  wet  meadows ;  but, 
just  as  Xf.  Itifjubris  is  reganled  by  some  as  a  local  form  of  the  more 
widely-ranging  .V.  atl-a,  so  does  .V.  mii  hold  tho  same  relation 
to  J/,  ^(iiM,  the  ninc-hea*led  Wagtail,  which  has  a  very  extensive 
distribution  in  the  Old  World,  and  oven  crosses  the  Pacific  to 
Alaska,  presenting  also  a  great  number  of  varieties  or  races  (most  of 
which  anj  treated  by  Mr  bharpc  as  real  species)  dilfcring  from  each 
other  chiefly,  if  not  solely,  iu  tho  colour  of  the  head,  a  character 
which  in  this  section  can  hai-Jly  bo  deemed  specific,  while  their 
geographical  rango  intersects  anil  inosculates  in  a  most  puzzling 
manner.  Much  credit  is  due  to  the  author  just  named  for  the 
cnonnous  trouble  he  has  taken,  after  study  of  a  vast  series  of  speci- 
mens, to  clear  up  the  qnestioos  herein  involved  ;  but  it  will  probably 
Km  long  before  ornithologists  can  agrt>e  on  many  of  tho  disputed 
points,  and  it  is  ceruiu  that  tho  last  word  has  by  no  means  been 
spoken  concerning  them. 

The  genus  ifotacilla  (an  exact  rendering  of  the  English 
"  Wagtail,"  the  Dutch  Kmkstaail,  the  Italian  Codatremola 
and  other  similar  words),  which,  as  originally  founded  by 
Linnxos,  contained  nearly  all  the  "  soft-billed  "  birds  of 
early  English  ornithologists,  was  restricted  by  various 
authors  in  succession,  following  the  example  set  by  Scopoli 
'n  1769,  until  none  but  the  Wagtails  remained  in  it. 
Most  of  the  rest  are  now  commonly  classed  as  Sylviidie 
(rf.  Wardlkr),  while  the  Wagtails  with  the  Pipits  (q.v.) 
constitute  the  Family  MotaciUids.  (a.  n.) 

WAHABEES,  or  Wahiiabis.  See  Arabia,  vol.  ii.  p. 
260. 

WAINT: WRIGHT,  Thomas  Griffiths  (1794-^.  1852), 
journalist  and  subject-painter,  was  born  at  Chiswick  in 
October  179-1.  He  was  educated  by  his  distant  relative 
Dr  Charles  Burney,  and  served  as  an  orderly  officer  in  tlie 
guards,  and  as  cornet  in  a  yeomanry  regiment.  In  1819 
he  entered  on  a  literary  life,  and  began  to  write  for  The 
Literary  Pocket-Book,  Blachuoocfs  M»'j<L'.ine^  and  The 
Foreign  Quarterly  Jicvieio.  He  is,  however,  most  definitely 
identified  with  J'he  London  Mar/azine,  to  which,  from  182U 
to  182-3,  he  contributed  some  smart  but  most  flippant  art 
and  other  criticisms,  under  the  signatures  of  "  James 
Weathercock,"  "Mr  Bonmot,"  and  "  Her'r  Vinkbooms." 
He  was  a  friend  of  Charles  Lamb, — who  thought  well  of 
hi*  literary  productions,  and  in  a  letter  to  Bernard  Barton, 
styles  him  the  "  kind,  light-hearted  Wainewright,"— and  of 
the  other  brilliant  contributors  to  tho  journal.  He  also 
practised  as  an  artist,  designing  illustrations  to  Chamber- 
layne's  poems,  and  from  1821  to  1825  exhibiting  in  the 
Royal  Academy  figure  pictures,  including  a  Romance  from 
Undine,  Paris  in  the  Chamber  of  Helen,  and  the  Milk 
Maid's  Song.  Owing  to  his  extravagant  habits,  Waine- 
wright's  affairs  became  deeply  involved  :  and  in  1830  he 
insured  the  life  of  his  sister-in-law  in  various  offices  for  a 
sum  of  £18,000.  The  lady  died  in  the  December  of  the 
same  year,  and  payment  of  the  amount  was  declined  by 
the  com[janie3  on  the  ground  of  their  having  been  misrejjre- 
sentation  when  the  insurance  was  effected.  Wainewright 
now  retired  to  France,  but  here  he  was  seized  by  the 
eathorities  as  a  suspected  person,  and  imprisoned  for  six 
moQtbs,     Od  his  being  examined  there  was  found  upon  I 


his  person  a  quantity  of  strychi.ine,  a  poison  by  means  of 
which  it  was  nftorwnrd.s  found  ho  had  destroyed,  not  only 
his  sister-in-law,  but  also  his  uncle,  his  motlicr  in-law,  and 
a  Norfolkshire  friend.  He  returned  to  London  in  1837, 
but  was  at  oneo  arrested  on  a  cliarge  of  forging,  Uiii  tccn 
years  before,  a  transfer  of  stock,  and  was  .sentenced  to 
transportation  for  life.  Ho  died  of  apoplexy  in  llobart 
Town  hospital,  about  tho  year  1S,')2. 

Tho  Essat/satid  Criri'c/j»ns  of  Wainewright  \  :ro  published  in  1830, 
with  an  account  of  his  life,  by  W.  Carow  llazlitt;  nni*  tho  history 
of  his  crintos  suggested  to  Dickens  his  story  of  "Hunted  Uown,  * 
ami  to  Uulwer  Lyttou  his  novel  of  Litctrtia^ 

WAITZ,  Geoeg  (1813-1886),  one  of  tho  most  di.stin. 
guished  of  modern  German  historians,  was  born  at  Flens- 
burg,  in  tho  duchy  of  Schlcswig,  on  October  9,  1813.  Ho 
was  educated  at  tho  Flensburg  gymnasium  and  tlic  uni- 
versities of  Kiel  and  Berlin.  His  strong  bent  to  lli^to^ical 
studies  and  the  influence  of  Ranke  early  diverted  lum  fi'om 
his  original  purpose  of  studying  law,  and  while  still  a 
student  he  began  that"  series  of  researches  in  Gernian 
media;val  history  which  was  to  bo  the  occupation  of  his 
Ufa.  On  graduating  at  Berlin  in  August  183(3,  Waitz  went 
to  Hanover  to  assist  Pertz  in  the  great  national  work  of 
publishing  the  Monumenta  Gemumix  Itistonca ;  and  tho 
energy  and  learning  he  displayed  in  that  position  won  him 
a  summons  to  the  chair  of  history  at  Kiel  in  18-12.  TIio 
young  professor  soon  began  to  take  an  interest  in  politics, 
and  in  1846  entered  the  provincial  diet  as  representativo 
of  his  university.  His  leanings  were  strongly  German,  so 
that  he  became  somewhat  obnoxious  to  the  Danish  Govern- 
ment, a  fact  which  made  an  invitation  in  1847  to  becomo 
professor  of  history  at  Giittingen  peculiarly  acceptable.' 
The  political  events  of  1848-49,  liowcver,  delayed  hi.n 
appearance  in  his  new  chair.  When  the  German  party  in 
the  northern  duchies  rose  against  the  Danish  Government, 
Waitz  hastened  to  place  himself  at  the  service  of  tho  pro- 
visional Government.  He  was  sent  to  Berlin  to  represent 
the  interests  of  the  duchies  there,  and  during  his  absence 
he  was  elected  by  Kiel  as  a  delegate  to  the  a.ssembly  at 
Frankfort.  Waitz  was  an  adherent  of  the  party  who  were 
eager  to  bring  about  a  union  of  the  German  states  under 
a  German  emperor  ;  and  when  the  king  of  Prussia  declined 
the  imperial  crown  the  professor  withdrew  from  tho 
assembly  in  disappointment,  and  ended  his  active  sharo 
in  public  life.  In  the  autumn  of  1849  Waitz  began  his 
lectures  at  Gottingen.  His  style  of  speaking  was  dry  and 
uninteresting  ;  but  the  matter  of  his  lectures  was  .so 
practical  and  his  teaching  so  sound  that  stmjents  were 
attracted  in  crowds  to  his  lecture-room,  and  tho  reputation 
of  the  Gottingen  historical  school  sjjread  far  and  wide.  At 
the  same  time  Waltz's  pen  was  not  idle,  and  his  industry 
is  to  bo  traced  in  the  list  of  his  works  and  in  the  Pro- 
cecdinya  of  the  different  historical  societies  to  which  he 
belonged.  In  1875  Waitz  removed  to  Berlin  to  succeed 
Pertz  as  principal  editor  of  the  ^fonuMr^Ua  Vermrinim 
Ilisloriea.  In  spite  of  advancing  years  tlie  new  editor 
threw  himself  into  the  work  with  all  his  former  vigour,  and 
took  journeys  to  England,  France,  and  Italy  to  collate 
works  preserved  in  tlicse  countries.  He  died  at  Berlin  on 
May  24,  1886.  Ho  was  twice  married, — in  184?  to  a 
daughter  of  Schelling  the  philosopher,  and  in  1S58  to  a 
daughter  of  General  Von  Hartmann. 

Waitz  is  often  spoken  of  as  the  chief  disciple  of  Ranke, 
though  pei-haps  in  general  characteristics  and  mental 
attitude  he  has  more  affinity  with  Pertz  or  Dahlmann. 
He  is  an  industrious  an/1  painstaking  historian,  who,  with- 
out troubling  himself  about  the  graces  of  style,  has  collected 
and  published  an  immense  quantity  of  valuable  and  care- 
fully .sifted  material.  His  special  domain  was  mediajvaJ 
German  history,  and  he  rarely  travelled  beyond  it. 
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■Wiitz's  chief  works  are — Dejdxhe  yerfasniryp-GexhiehU,  8  vols., 
Kiel,  1844-78  ;  2d  ed.,  2  Tola,  only,  1865-70  ;  Schlaicig-HoUleins 
OacAicJ.  J,  2  vols.,  Gottingcn,  1851-54  (tlio  3J  voL  was  never  pub. 
lish-sd);  LQbccJi  untcr  Jiirjcn  iyulUnuxvtr  und  die  EiiropdiscJie 
Politik,  3  vols.,  Berlin  1855-5S;  anil  Griiiulzuge  dcr  Polilik,  Kiel, 
1862.  Among  his  smaller  worVs,  which,  however,  indicate  the  line 
of  his  researches,  are  tho  following  •.—JahrbOchcr  dta  tUulKhm 
Rric' •  uiiter  heiiirich  I.,  Berlin,  1837,  3d  ed.,  1885;  Uehcr  das 
Leben  iinJ  die  Lt/ire  dcs  Uljila,  Hanover,  1840 ;  Das  nlu  Kechl  dor 
SaliscJun  Fratiicn,  Kiil,  1846;  and  DmUiche  Knistr  vmt  Knrl  den 
Orosse^i  bis  i/tu,-itnilinn,  Berlin,  1872.  In  conjunction  with  other 
•cholars  Waitz  took  a  leading  pnrt  in  the  publication  of  tho 
Forschuiijcn  xur  detUschen  GcschichU^  Munich,  1862  j^.,  and  in 
the  Nordalbingiaelu  Stiuiicn,  pnblislied  in  tho  iiroccgdings  of  the 
Schloswie-Hol«tein  Historical  Society,  Kiel,  1844-51.  It  is  im- 
possible nero  to  do  more  than  refer  to  his  numerous  and  valuable 
contributions  to  the  Monnmenla,  and  to  his  numerous  pajwrs  and 
cuiicisms  published  in  periodic.ils  and  tho  proceedings  of  historical 
locieties.  A  Billiographixhc  UebersichI  tiber  Waitz's  Wcrke  was 
published  by  E.  Steindorff  at  Giittingen  in  1886. 

Obltur)  noUc«  o(  WiUU  ore  to  bt  foond  In  the  llitlcrticAt  t.mnhrilt.  r.  . 
i«ric».  Tol.  XX.;  Id  tho  publiratiOHt  for  1S86  of  tlic  Berlin  Academic  der  Wluen. 
Khafton.  the  GQttlnccn  Ccsellsclin/t  dcr  Wissenachnftcn,  nnd  trie  Hanaltcho 
Gcachlchurereln ;  In  the  Hittoriiehti  JaAriticli  der  Corra  CitillKha/l,  toL  vlit; 
And  In  the  Rerue  Itiatori'jiu,  toI.  xxxL 

WAKEFIELD,  a  municipal  and  parliamentary  borough 
and  market-town  of  England,  in  the  West  Kidir",'  ui  i'ork- 
Bhire,  of  which  division  it  is  the  shiretown,  is  rilfi^aatly 
situated  on  the  Calder,  and  on  the  Lancashire  Lad  \  w-jhirej 
Great  Northern,  and  North-Eastern  Kaihvay  lines,  D  miles 
south  of  Leeds  and  175J  miles  from  London.'"*  It  h.'i 
water  cotrmunication  {via  Goole)  with  Hull  by  the  Calder, 
which  also  communicates  with  the  La.cash're  canals.  Ths 
streets  are  spacious;  and,  if  the  town  has  a  somewhat 
old-fashioned  appearance,  and  is  less  regularly  built  than 
several  of  the  other  large  towns  in  Yorkshire,  it  enjoys  the 
advantage  of  an  atmosphere  less  polluted  by  smoke.  The 
Calder  is  crossed  by  a  fine  bridge  of  eight  arches,  on  which 
stands  the  chantry  of  St  Jlary,  a  beautiful  Gothic  structure, 
30  feet  long  by  24  feet  wide,  endowed  by  Edward  IV.  in 
memory  of  his  father  Richard,  duke  of  York,  killed  at  the 
battle  of  Wakefield  in  HGO ;  it  was  restored  in  18  17  at  a 
cost  of  £3000.  The  parish  church  of  All  5>aints,  conse- 
crated by  Archbishop  William  de  Jlelton  in  1329,  but 
almost  wholly  rebuilt  in  the  ICth  century,  is  a  beautiful 
building,  partly  Early  Engli.sh  and  partly"  Terpendicular, 
consisting  of  chancel,  nave,  and  tower  surinountcd  by  a 
fine  spire  rebuilt  in  1860-Gl,  tho  total  height  being  247 
feet  The  whole  building  was  restored  in  1857-86  from 
designs  of  tho  lai2  Sir  Gilbert  Scott,  at  a  co.<it  of  about 
£30,000.  The  other  churches  are  without  special  interest. 
The  Eliz.'\bethan  grammar  school  founded  in  1502  was 
rebuilt  m  1829  ,  it  is  now  regulated  by  a  scheme  formed 
by  the  charity  coriimissioncrs.  Among  the  |<rincipal  public 
buildings  of  Wakefield  are  the  corn  ctchange,  erected  in. 
1837,  enlarged  in  18fi2,  and  including  a  public  concert-^ 
room  ;  tho  town-hall,  in  the  French  ncnais.ianco  stylo, 
ojicnca  ir  lt30  at  a  cost  of  £80,000  ;  the  large  prison  for 
the  Wes;-  Riding  of  Yorkshire ;  the  West  Riding  sessions 
bouso;  the  borough  police  station  (IH70);  the  office  of 
prolxite  (18C3),  'ho  mechanics'  institution,  with  large 
library;  tho  church  institute  and  library;  the  fine  art 
institution  ;  and  the  public  baths.  The  benevolent  insti- 
tuticjs  include  tho  Clayton  hospital,  built  on  tho  pavilion 
«}  ,vcm,  opened  in  1879  at  a  coht  of  £25,000,  and  tho  West 
Riding  [laupcr  Innalic  asylum,  with  accommodation  for 
upwordf  ;.f  1100  patientj..  Formerly  Wakefield  wn.^  the 
great  cm|K)riumof  tho  cloth  manufacture  in  Yorkshire,  but 
it  '  as  V  ithin  tl)o  proiont  centurj-  \xrn  mipcrtode*!  in  this 
respect  by  Looda.  Koroign  weaver*  of  rioth  were  i>i.(  .b. 
Ii»hc<l  at  Wakefield  by  Hmry  VII. ;  and  I/<laii<l,  writing  in 
the  ti.no  of  Henry  VHI.,  atitoit  that  itn  "whole  profit  stand- 
eth  by  co^nv!  i>i.f  iry."  Ihiring  the  18th  o-nturyit  bnramo 
notrd  for  tho  ininufarturn  of  wonted  yarn  and  woollen 
UiHb      UthougU   iu    nianufaclutin^   .nijortaDco   -s  now 


small  in  comparison  wilb  Lhat  of  several  other  Yorkshire 
towns,  it  possesses  large  mills  for  spinning  worsted  and 
carpet  yarns,  cocoa  fibre,  and  China  g.ass  It  hi3  aiSv, 
rag-crushing  mills,  chemical  works,  soap-worka,  and  iron- 
works ;  and  there  are  a  large  number  ;f  collieries  <n  tn» 
neighbourhood.  Wakefield  is  the  chief  agricultural  town  in 
the  West  Riding,  and  has  one  of-  the  largest  corn-markets 
in  the  north  of  England.  It  possesses  large  agrieulvnral 
implement  and  machine  works.corn  and  Houruiill.v,  malt- 
works,  and  breweries.  A  large  trade  iuconiiscarried  on 
by  meaus  of  the  t'alder,  and  boat  building  for  inland 
navigation  is  also  a  considerable  industry.  There  are 
e.xtensive  market-gardens  in  the  neighborhood.  Wak'- 
tield  is  the  seat  of  the  court  of  probate  for  Wakefield 
district.  It  is  governed  by  a  mayor, eight  aiderinenand 
twenty-four  councillors.  The  erection  of  a  new  dioceee 
of  Wakefield  was  sanctioned  iu  1 878,  and  thefirst  bishop 
was  appointed  in  February  18SS.  The  populati^c  of  the 
municipal  and  parliamentary  borough  (area  1553  acres)  in 
1871  was  23,069,  and  in  1881  it  was  30,854.  By  the  Act 
of  1885  the  parliamentary  borough  was  enlarged  by  ijti 
addition  of  the  suburb  of  Cellevue. 

AVakcfield  is  supposed  J)y  some  to  occupy  the  sit*  of  a  Itoman 
station.  In  Domesday  the  name  occurs  as  Wackeficld.  Originally 
■t  consisted  of  three  hamlets— Northgate,  Kirkgate,  and  Westga'.*. 
The  manor  of  Wakefield  soon  after  tho  Conquest  w«.  grantS  to 
AVilliam,  third  carl  of  Warren.  It  formed  an  extensive  baronial 
liberty  extending  westwards  to  tho  borders  of  Lancashire  and 
oheshir^.  On  the  de.ith  without  male  issue  (30tli  June  1347)  of 
John,  eighth  carl;of  Warren,  it  reverted  to  the  crown,  and  by  Edward 
HI.  it  was  given  to  his  fifth  son,  Edward  de  Langley,  whom  bo 
created  earl  of  Cambridge,  and  who  in  tire  reign  of  Kicliard  II.  was 
ciiyitcd  duke  of  York.  After  tho  battle  of  Wakefield  in  1460  it  fo- 
mained  in  the  possession  of  the  crown  till  the  roign  of  Charles  I., 
wlio  gi-auted  it  to  Henry,  earl  of  Holland.  It  became  tho  marriage 
portion  of  the  earl's  datjghtcr  when  she  married  Sir  Gcrvaisa 
Clifton  of  Clifton  in  the  county  of  Nottingham.  About  1663  Sir 
Gcr^aise  Clifton  sold  it  to  Sir  Christopher  Clapham,  whow  heirs  in 
tho  year  1760  sold  it  to  tho  duke  of  Leeds,  and  it  still  remains 
in  the  possession  of  that  family.  Near  Wakefield  Queen  Margaret 
inflicted  a  memorable  defeat  on  Riclian.1,  duke  of  York  (31st  Decern- 
ler  1460).  Tho  town  has  jmssessed  a  coiu-markct  since  the  time 
of  the  Saxons.  It  obtained  a  charter  for  a  cnttlc-market  1st  March 
176.1.  It  was  incor|)orat«l  by  Charles!,  in  1626,  and  was  govenied 
by  a  constable,  until  it  obtained  a  new  chnrter  under  tho  Munici|>al 
Act,  llth  March  1S4S.  Since  1632  it  has  relurne.1  a  member  of 
pailianier.u  Under  an  Improvement  Act  obtiined  in  1877,  tlie 
cor|>oration  were  empowered  to  purchase  the  wn.arworki  belonging 
to  a  company  which  had  been  formed  in  1835.  In  1880  an  Act 
was  granted  for  obtaining  a  supply  from  Rishworlh  Moors,  near 
Halifax,  and  the  works  were  completed  in  1888  at  a  cost  of  about 
£D00,000. 

WAKEFIELD,  Edward  Gidbox(1  790-1862),  colonial 
statesman,  was  born  in  London,  March  20,  1796,  of  an 
originally  Quaker  family.  His  father,  Edward  Wakefield, 
author  of  Ireland,  Statitlu-al  and  Political,  was  a  surveyor 
and  land  agent  in  extensive  practice ;  his  grandraotber, 
>  Priseillii  Wakefielil,  was  a  popular  author  lur  I  he  young, 

Iau.i  one  of  the  IIphI  inliodueers  tif  siiviiigx  banks. 
iVakefielil  wiiH  fi>rash(irt  lime  at  Westniinsler  Sfhoo), 
.nnil  Hiis  brought  up  to  \\W  falher'i.  profession,  which  he 
|reliiii|iiiHli<-<l  on  oreiiNiiiii  III  his  e|(i|H'nieiit  at  the  iigr  uf 
20  Willi  .Mi.-.s  I'atlle,  llie  orphan  dailgliter  iif  nn  Ii.dlnn 
civil  servant.  The  lady's  n'lativi's  iilliiniilely  lus'ainc 
reeoiii'ile<l  to  the  mutch,  nnd  proeiirt'd  him  an  ap- 
pointment lis  altiielio  to  the  Uritish  hvation  at 
Turin,  lie  re«iame<l  this  position  in  ISlJO  upon  the 
di'Mlli  of  his  wife,  to  whom  he  was  fonflly  ntliirhiil.  and 
though  milking  some  efforts  to  eoiiiieel  hiiiiM^lf  wiili 
journalism,  spent  the  ycj-s  imn  xliatdy  succeeding  in  idle- 
ness, residing  for  the  moat  part  in  Paris,  In  I82fi  ho  ap- 
peared before  the  public  Jia  the  hero  of  a  most  exlraordinary 
odv«nture,  the  nlnluction  of  Mi.ia  Ellen  Turner,  daughtc 
of  Willinm  Turner,  of  Khrigley  I'ork,  Cbe-hiro.  .'!ia 
Turner  was  decnyed  from  school  by  means  of  a  fergcd  letter, 
and  mode  to  Itclicve  that  she  could  only  ijti  3  her  f.'tlicr 
frmn  min  by  marrj-ing  Wakefield,  whom  she  acco«tlinglj 
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•ccompanied  to  Gretna  Green.  This  tinif  the  (nnii)) 
refused  to  condouo  hU  proceoJiags  ;  ho  was  tried  with  bis 
coafedentes  at  Lancaster  assizes,  March  lS:i7,  convicted, 
and  sentenced  to  three  yeors'  imprisoumcnt  in  Newgate. 
The  marriage,  which  hu.i  not  been  conbumnmted,  was 
dusolTed  by  a  speci-U  Act  of  Parliament.  ,.\  disgrace  which 
would  have  blasted  the  career  of  most  men  made  Wake- 
field a  practical  statesman  and  a  benefactor  to  his  country. 
Meditating,  it  is  probable,  emigration  upon  his  release,  ho 
turned  his  attention  while  in  prison  to  colonial  subjects,  and 
acutely  detected  the  main  causes  of  the  slow  progress  of 
the  Australian  colonies  in  the  enormous  size  of  the  landed 
estates,  the  reckless  manner  in  which  land  was  given  away, 
the  absence  of  all  systematic  effort  at  colonization,  and  the 
consequent  discouragement  of  immigration  and  dearth  of 
labour.  He  proposed  to  remedy  this  state  of  things  by 
the  sale  of  land  in  small  quantities  at  a  sufficient  price, 
and  the  employment  of  the  proceeds  as  a  fund  for  promot- 
ing immigration.  These  views  were  expres.scd  with  extra- 
ordinary vigour  and  incisiveness  in  his  Lttter  from  Svd'iey 
(1829),  published  while  he  was  still  in  prison,  but  composed 
with  such  graphic  power  that  it  has  been  continually  quoted 
as  if  written  on  the  spot.  After  his  release  Wakefield 
seemed  disposed  for  a  while  to  turn  his  attention  to  social 
questions  at  home,  and  produced  a  tract  on  the  Punishment 
'of  DtatK,  with  a  terribly  graphic  picture  of  the  condemned 
sermon  in  Newgate,  and  another  on  incendiarism  in  the 
rural  districL<s,  with  an  equally  powerful  exhibition  of  the 
degraded  condition  of  the  agricultural  labourer.  He  soon, 
however,  became  entirely  engrossed  with  colonial  affairs, 
and,  having  impressed  Stuart  Mill,  Colonel  Torrens,  and 
other  leading  economists  with  the  value  of  his  ideas,  became 
a  leading  though  not  a  conspicuous  manager  of  the  South 
Anatralian  Companj-,  by  which  the  colony  of  South 
Australia  was  ultimately  founded.  In  1833  he  published 
anonymously  England  and  America,  a  work  primarily  in- 
tended to  develop  his  own  colonial  theory,  which  is  done 
in  the  appendix  entitled  "The  Art  of  Colonization."  The 
body  of  the  work,  however,  is  fruitful  in  seminal  ideas, 
though  some  statements  may  be  rash,  and  some  conclusiens 
extravagant.  It  contains  the  distinct  proposal  that  the 
transport  of  letters  should  be  wholly  gratuitous — the  iire- 
corsor  of  subsequent  reform — and  the  prophecy  that,  under 
given  circumstances,  "  the  Americans  would  raise  cheaper 
corn  than  has  ever  been  raised."  Li  lS-36  Wakefield  pub- 
lished the  first  volume  of  an  edition  of  Adam  Smith,  which 
he  did  not  compkte.  In  1837  the  New  Zealand  Associa- 
tion was  established,  and  ho  became  its  managing  director. 
Scarcely,  however,  vtas  this  great  undertaking  fairly  com- 
menced when  he  accepted  the  post  of  private  secretary  to 
Lord  Durham  on  the  latter's  appointment  as  special  eom- 
raissioner  to  Canada.  The  Durham  Report,  the  charter  of 
constitutional  government  in  the  colonies,  though  drawn 
up  by  Charles  Buller,  embodied  the  idea.9  of  Wakefield, 
and  the  latter  was  the  means  of  its  being  given  prematurely 
to  the  public  through  the  Times,  to  prevent  its  being 
tampered  with  by  the  Government.  He  acted  in  the  samo 
spirit  a  few  months  later,  when  (about  July,  1839),  under- 
.■itanding  that  the  authorities  intended  to  prevent  the 
despatch  of  emigrants  to  New  Zealand,  he  hun-ied  them 
oil  on  his  own  responsibility,  thus  compelling  the  Govern- 
ment to  annex  the  country  just  in  timo  to  anticipate  a 
similar  step  on  the  part  of  France,  For  several  years 
Wakefield  continued  to  direct  the  New  Zealand  Company, 
fighting  its  battles  with  the  colonial  ofiice  and  the  missionary 
interest,  and  secretly  inspiring  and  guiding  many  parlia- 
mentary committees  on  colonial  subjects,  especially  on  the 
abolition  of  transp>ortatioa  The  company  was  by  no  means 
!>.  financial  Buccess,  and  rsi^y  of  :t*  proceedings  were  wholly 
unBcru(iuioDii  atul  nusAMieibto;  lie  great  object,  however, 


was  attained,  and  New  ^alaiid  became  the  Britain  of  tlie 
south.  In  ISlG  Wakefield,  exhausted  with  labour,  was 
struck  down  by  ai>ople.\y,  and  spent  more  thau  a  year  in 
complete  rctirenieut,  writiug  during  his  gradual  re  Dvcry  his 
Alt  0/  CohniMtioii.  The  management  of  the  company  had 
moauwhilo  passed  into  the  hands  of  other.H,  whoso  solo  object 
was  to  settle  accounts  with  tho  Governuient,  and  wind  up 
tho  undertaking.  Wakefield  seceded,  and  joined  Lord 
Lyttelton  and  Mr  Godley  in  establishing  tho  Canterbury 
sottlomcnt  as  a  Church  of  England  colony.  A  portion  of 
his  correspondence  on  this  subject  ha.s  been  publi.slied  by 
his  son,  and  is  perliaps  tho  most  i^dcinmle  memorial  extant 
of  tho  vigour  and  sngjcity  of  his  intellect.  As  usual  with 
hiin,  however,  he  failed  to  retain  the  confidence  of  his 
coadjutors  to  tho  end.  In  1&53,  alter  tho  grant  of  a  con- 
stitution to  New  Zealand,  ho  took  up  his  residence  in  tho 
colony,  and  immediately  began  to  act  a  leading  part  in 
colonial  politics.  In  1854  ho  appeared  in  tho  first  New 
Zealand  parliament  as  extra-official  adviser  of  tho  acting 
governor,  a  position  which  excited  grcit  jealousy,  and  as 
tho  mover  of  a  resolution  demanding  llio  appointment  of 
a  responsible  ministry.  It  was  carried  unanimously,  but 
difficulties,  which  will  be  found  detailed  in  Swainson'a  New 
Zealand  and  its  Coloniialion  (eh.  12),  prevented  its  bemg 
made  effective  until  after  tho  mover's  retirement  from 
political  life.  In  December  1854,  after  a  fatiguing  address 
to  a  public  meeting,  followed  by  prolonged  exposure  to  a 
south-east  gale,  his  constitution  entirely  broke  down.  He 
spent  the  rest  of  his  life  in  retirement,  dying  at  Wellington 
on  16th  May  1862. 

Wakefield  was  a  man  of  large  views  and  lofty  aims,  and 
in  private  life  displayed  the  warmth  of  heart  which 
commonly  accompanies  these  qualities.  His  main  defect 
was  unscrupnlousness  :  he  hesitated  at  nothing  necessary 
to  atcomplish  an  object,  and  the  conviction  of  his  untrust- 
worthiness  gradually  alienated  his  associates,  and  left  him 
politically  powerless.  Excluded  from  parliament  by  the 
fatal  error  of  his  youth,  he  was  compelled  to  resort  to  in- 
direct means  of  working  out  his  plans  by  inliuencing  public 
men.  But  for  a  tendency  to  paradox,  his  intellectual 
powers  were  of  the  highest  order,  and  as  a  master  o/ 
nervous  idiomatic  English  he  is  second  to  Cobbett  a<V)nei 
After  every  deduction  it  remains  true  that  no  cont'^m', 
porary  showed  equal  genius  as  a  colonial  statesman,  oi  in 
this  department  rendered  equal  service  to  his  country. 

For  an  impsirtial  examinatiou  of  the  Wakefield  system,  see  Lero;" 
Bcaiilieu,  De  la  Colmiisatiou  chcz  lea  Pcujilcs  Modenns  (3d  ei  ^ 
l)]).  662-575  and  696-700),  (U.  G.) 

WAKEFIELD,  Gilbert  (1756-1801),  classical  scholan 
theologian,  afad  politician,  was  born  at  Nottingham, 
February  22,  1756,  and  was  the  son  of  the  Rev.  George 
Wakefield,  rector  of  St  Nicholas.  After  being  educated 
at  various  private  schools,  he  proceeded  at  tha  age  of 
sixteen  to  Jesus  College,  Cambridge,  where  he  cultivated 
his  classical  studies  diligently,  but  imbibed  a  thorough 
distaste  for  logic  and  mathematics.  He  became,  however, 
fellow  of  his  college  in  1776,  and  in  1778  was  ordained 
by  the  bishop  of  Peterborough,  in  a  frame  of  mind  which 
led  him  afterwards  to  declare  that  ho  regarded  his 
subscription  to  the  Articles  as  the  most  disingenuous 
action  of  his  life.  He  held,  however,  curacies  for  a  short 
time  at  Stockport  and  Liverpool,  but  in  1779,  the  year 
of  his  marriage,  quitted  the  church,  and  accepted  the 
post  of  classical  tutor  at  the  Nonconformist  academy  at 
Warrington.  The  institution  was  already  on  the  decline, 
and  Wakefield's  pugnacioits  temper  was  not  likely  to 
contribute  lo  restore  it.  "It  survived  my  arrival,"  he 
says,  "  four  years."  During  this  short  period  he'  published 
translation;!  of  Jfatthew  and  the  first  epistle  to  the 
The;  aloniaus,  and  treatises  bu  inspiration  and   bajitism, 
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Jie  latter  of  which  was  entirely  written  in  nine  days.     He 
ipologizes  for  this  precipitancy  as  the  result  of  "a  con- 
stitutional ardour  which  will  not  suffer  me  to  dwell  long 
on  the  same  subject."     However  inevitable,  this  was  the 
source  of  most  of  his  failures  and  mistakes.     After  the 
li^'iolution   of    the   academy,  he   resided    successively  at 
Bramcote    in    Nottinghamshire,    at    Richmond,   and    at 
Nottingham,  taking  pupils  and  persevering  in  his  theo- 
logical  and   classical    studies,    which   were    considerably 
retarded  by  ill  health.     His  most  invportant  production  at 
this  time  was  the  OTta  Crilica,  "illustrating  the  Scriptures 
by   light   borrowed   from   the   philology   of   Greece  and 
Rome."     Three  parts  of    this  work  were  printed  at  the 
Cambridge  university  press,  but,  the  authorities  declining 
to  proceed  further  with  it,  the  author  was  obliged  to  com- 
plete it  himself.     In  1790  he  was  appointed  professor  of 
claseias  at  the  newly-founded  Unitarian  college  at  Hackney. 
Here  he  speedily  became  uncomfortable  ;  his  proposals  for" 
reform  in  the  course  of  instruction  were  unacceptable  to 
his  colleagues,  and  his  dislike  to  the  religious  services, 
which  he  carried  to  the  length  of  objecting  to  all  social 
worship,  occasioned  his  resignation  in  June  1791.  •  The 
publication  of  his  views  on  public  worship  deprived  him  of 
all  his  private  pupils,  and  his  time  was  henceforth  devoted 
to  authorship  and  the  education  of  bis  children.     His  next 
important  work  was  a  new  translation  of  the  New  Testa- 
ment, retaining  as  much  of  the  language  of  the  Authorized 
Version  as  he  deemed  consistent  with  accuracy.    This  soon 
reached  a  second  edition.     He  commenced  an  edition  of 
Pope,  which  he  was   prevented   from   completing  by  the 
competition    of    Warton,   but   the    notes   *ere    published 
separately.     His  edition  of  Lucretius,  a  work  of  high  pro- 
tensions  and  little  solid  performance,  appeared  in  1796. 
It  gained  for  the  editor  a  very  exaggerated  reputation,  but 
Wakefield  suffered  himself  to  be  allurc-d  from  the  paths  of 
literature  into  those  of  political  and  religious  controversy. 
After  assailing  with  equal  acerbity  writers  so  diverse  in  their 
principles  as  Wilberforce  and  Thomas  Paine,  he  in  Januarj' 
1798  "employed  a  few  hours"  in  drawing  up  a  reply  to 
Bishop  Watson's  Address  to  the  I'eopU  of  Great  Britain. 
These  few  hours  procured  him  two  years'  imprisonment  in 
Dorchester  jail.     He  was  convicted  in  February  1799  of 
having  published  a  seditious  libel,  an  oSence  which  he  had 
assuredly  no  intention  of  committing,  and  his   eloquent 
defence  was  naturally  thrown  away  upon  the  same  jurjmen 
who  had  already  convicted  the  printer.      The  sympathy 
excited  for  him,  however,  led  to  a  subscription,  amounting 
to  no  less  than  £5000,  and  forming  a  sufficient  provision 
for  hU  family  upon  his  death,  which  occurred  September 
9,   1801,  shortly  after  his  liberation,  from  an  attack  of 
typhus  fever.      He  had  occupied  himself  while  in  prison 
with  the  preparation  of  classical  lectures  and  an  English- 
Orcck  lexicon,  and  had  corresponded  on  classical  subjects 
with  Charles  Jamos  Fox.     The  letters  were  subsequently 
publislied. 

Wakefield  was  one  of  the  most  honest  of  men,  but  al.so 
one   of   the   most   precipitate,    narrow-minded,   and    pre- 
samptuous.     His  cxtrcmn  ardour  and  his  consciousness  of 
integrity  produced  an  uncharitablcncss  verging  on  offensive- 
nes«,  little  in  harmony  with  the  many  magnanimous  and 
amiable  features  of  his  character.     Rashness,  opinionativc- 
ncss,  and  rontcntiousnesa  grievously  marred   in  him  the 
character  of  patriot  and  scholar,  thoU||(h  tlioy  could  not 
destroy  his  claim  to  bo  numbered  among  both. 

Tlio  prinripal  tathoritjr  for  hin  life  i>  tbo  Mcond  edition  of  hia 
MenMr*,   in  two  »rt(*im-^  'T/^n-lnn.   Ifi04).     Th*»   fiml   roldmo  in 
«ot  ■  '"".  Run  'nd 
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WALACHIA.  See  RotntAinA  and  Vlach& 
WALAFRID»  STR.VBO  (or  Strabus,  i.e.,  "squint- 
eyed")  was  born  in  Germany  (80S-9),  but  the  exact 
place  is  unknown.  His  taste  for  literature  early  displayed 
itself,  and  by  the  age  of  eighteen  he  had  already  achieved 
a  reputation  among  the  learned  men  of  his  age.  He  was 
educated  at  the  monastery  of  Reichenau,  near  Constance, 
where  he  had  for  his  teachers  Tatto  and  Wettin,  to  whose 
visions  he  devotes  one  of  his  poems.  Later  on  in  life 
(c.  826-829)  he  passed  to  Fulda,  where  he  studied  for 
some  time  under  Hrabanus  Maurus  before  returning  to 
Reichenau,  of  which  monasteiry  he  was  made  abbot  in  838, 
There  is  a  story,  based,  however,  on  no  good  evidence, 
that  Walafrid  devoted  himself  so  closely  to  letters  as. to 
neglect  the  duties  of  his  office,  owing  to  which  he  was 
expelled  from  his  house ;  but,  frdm  his  own  verses,  it 
seems  that  the  real  cause  of  his  flight  to  Spires  was  that, 
notwithstanding  the  fact  that  he  had  been  tutor  to  Charles 
the  Bald,  he  espoused  the  side  of  his  elder  brother  Lothair 
on  the  death  of  Louis  the  PioOs  in  840.  •  He  wa-s 
howev<cr,  restored  to  his  monastery  in  842,  and  died 
August  16,  849,  on  an  embassy  to  his  former  pupil. 
His  epitaph  was  written  by  Hrabanus  ifaurus,  whose 
elegiacs  praise  him  for  being  the  faithful  guardian  of  his 
monastery. 

Walafrid  Strahoa  works  may  be  divided  into  three  cUaaea, — 
theoIo;jicaI,  historical,  and  poetical. 

1.  Tlio  first  class  includes  the  Glossa  Ordinaria,' t  ]trge  com- 
mentary on  the  Bible  and  part  of  the  Apocrj'pha.  Thia  ia  of  course 
to  a  great  extent  a  compilation  from  St  Jerome,  St  Augustine, 
St  Isidore,  Bcde,  Hrabanus  Maurus,  kc.  Under  the  same  ncadinfi; 
come  the  exjiOsition  of  the  6ret  twenty  Psalma,  published  by  Per 
(Anecdola  Aotu,  iv.),  arid  an  epitome  of  Hrabanua  Maunis'a  com- 
r-^ntiry  on  Leviticus.  An  Expasitio  Quatuor  Emnffcliarum  is  also 
aacribcd  to  Walafrid.  The  treatise  De  JUtms  Ecelcsiasticis^  dedicateU 
to  Regenbcrt  the  librarian,  gives  not  only  cxplanationa  and  direc- 
tions for  the  erection  and  embellishment  ot  churches,  but  also 
instructions  as  regards  such  qnestiGna  as  the  method  of  taking  the 
holy  communion  and  the  payment  of  tithes.  Wal.frid  approves 
of  the  use  of  images  and  pictures  in  churches,  "  quia  pictura  est 
qnrcdam  litcratura  illiteruta."  He  had  himself  seen  "simple  folk 
and  idiots,"  whon  words  could  hardly  bring  to  a  rr.ilizAtion  of 
what  they  were  told,  so  touched  by  representations  of  our  Lonl'a 
passion  that  the  teara  ran  down  tJieir  faces.  Last  among  Wala- 
irid'a  theological  treatises  must  be  mentioned  tbo  Dc  Suiiertioiu 
Jerusalem  Tracta':ts. 

2.  Walafrid's  chief  historical  works  are— <o)  the  fHa  Satuii 
Gallic  which,  though  written  nearly  two  centuries  after  this  saint's 
death,  is  still  the  primary  authority  for  hia  life,  and  (i)  a  much 
shorter  life  of  St  Olhmar,  abbot  of  St  Gall  (d.  759).  lioth  these 
lives  were  based  on  previous  ones  written  by  Abbot  Gotzbert  of  St 
Gall  (from  SJ6-837).' 

3.  Walafrid's  poetical  works  include  t  short  life  of  9t  niaithmaic, 
a  high-born  monk  of  lono,  munlcred  by  the  Danea  in  Iha  first  half 
of  the  9th  (vntury;  a  life  of  St  Mammes;  and  a  Liber  de  I'isionibus 
WeUini.  This  hiat  poem,  like  the  two  prrce<ling  ones  written  ia 
hexameters,  was  composed  at  the  command  of  "  FatJier"  Adalgisoa, 
and  based  uiK>n  the  prose  narrative  of  Heto,  abbot  of  Rcichenaa 
from  806  to  822.  It  is  dedicated  to  Wottin'a  brother  Grimald. 
At  tha  time  he  sent  it  to  Grimald  Walafrid  had,  as  he  himself 
tells  us,  hardly  pa-ised  his  eighteenth  ye.ir,  and  ho  Iwga  his  corro- 
s|iondent  to  roriie  bis  verses,  because,  "  aa  it  is  not  lawful  for  a 
monk  to  hide  anything  from  his  abbot,"  ho  fears  ho  may  be  beaten 
with  deservc^l  striiiea.  In  this  curious  vision  Wettin  enw  Cbarlea 
the  Great  suffering  purgatorial  tortures  becAu'so  of  his  incontinence. 
The  name  of  the  ruler  alluded  to  ia  not  indeed  iutroiluced  into  the 
actual  text,  but  "C'arolus  Imperator"  form  the  initial  letten  of 
the  paiuago  dealing  with  this  subject.  Many  of  Walafrid's  other 
poems  are,  or  include,  abort  addmac*  to  kings  and  queens  (Liothair, 
Charles,  I»ui»,  Tippin,  Judith,  Ac  )  and  to  fnrnds  (Kinhard, 
Grimald,  Hrabanus  Maurus,  Tatto  Ebbo,  archbishop  of  Rheinia, 
Drngn,  bishop  of  Metx,  *c,).  His  most  famoua  poem  ia  the 
llortiilui,  do<li.«t»<l  to  Grimald.  It  is  an  account  of  a  little  gardcD 
that  he  n«o<l  to  tend  with  his  own  h.inds,  anil  ia  largely  made  up  of 


'  In  the  ol.le.t  MS,S.  this  ia  always  spelt  "  WalahfH.L" 

•  This  rnmmniUry  was  ths  one  m  |i«n«nl  use  during  the  Middle 
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ilMcriptioni  of  th<  Tuioos  h«r>M  ho  gnm  then  anS  th«ir  medicinal 
«nJ  othtr  u»».  Stgs  hold)  tho  1<U«  of  li.>nonr ;  then  comes  rue, 
tht  ftOtidot«  o/  p>.n9ans;  aiiii  90  on  thron;;}i  melons,  fennel,  lilies, 
jopniM,  und  many  other  i>liiit>,  to  wind  up  with  Iho  ros«,  "  which 
in  nrtae  and  BC«nt  surpj^soj  all  other  herbs,  tvnd  may  rightly  bo 
called  tha  flower  of  flowers."  The  curious  poem  Dc  hiuxgine  T<trici 
take*  the  form  of  a  dia!ogua 

WALCn,  the  name  of  a  family  of  scholars. 

I.  JoaANN  Georg  Walch  (1693-1775)  wus  born  at 
MeiiuDgen,  and  studied  at  Lcipsic  and  Jena  under  Olcarius 
and  Budda'us.  From  1716  he  was  professor  at  Jena  of 
philosophy,  rhetoric,  and  poetry  successively,  and  after- 
wards (from  17i!-t)  of  theology.  He  married  the  only 
daughter  of  Buddaeus,  and  in  his  learned  and  theological 
•M-eer  followed  in  the  footste|is  of  his  fatherin-law.  His 
theohsgical  position  was  that  of  a  very  moderate  ortho- 
doxy, which  had  been  influenced  greatly  by  the  philosophy 
and  controversies  of  the  Deistic  period.  His  university 
lectare.s  and  published  works  ranged  over  the  wide  fields 
of  ecclesiastical  history  in  its  various  branches,  particularly 
tie  literature  and  the  controversies  of  the  church,  dog- 
oatic3,  ethics,  and  pastoral  theology. 

Of  his  works  the  most  valuable  were  Bihliothcca  Thtologica 
<1757-64);  BihluDuea  PatriMica  (1770,  new  eB.  1S34);  his  edition 
of  Lather's  works  in  24  vols.  (1740-52) ;  ffistorixlu  und  Iheolojische 
EfnUitung  in  die  religi&sen StrcUi^keitcn  aiisserhalb  dcrLiiihfrischai 
A'/rcAe,  5  vols.  (1734-36);  and  the  companion  work  to  this,  5/rtfi7i^- 
ifOm  Htr  gvaityfl.  Luth.  Kinht  (1730-39).  His  life,  with  a  com- 
plete list  of  his  writings,  which  amounted  to  2S7,  L<hen  und  ■ 
duirakti"-  dts  Kirdienraths  J.  O.  H'alch^  was  published  by  his  son 
C.  \V.  F.  Walch  (Jena,  1777).  Comp.  Gass,  ProUsiantische  Dogmatik, 
iii.  p.  205  sq. 

II.  JoHAJTN-  Ernst  ImrANtJEL  Walch  (1725-1778),  son 
of  the  above,  born  at  Jena  in  1725,  became  professor  of 
pMlosopTiy  in  the  university  in  1750,  and  of  rhetoric  and 
poetry  in  1 759.  He  died  in  1778.  He  was  distinguished 
for  his  philological,  antiquarian,  and  mineralogical  acquire- 
ments. 

See  LebensgachichU  Johann  Enut  Im.  Waleh,  Jena,  1780,  and 
Jileusel'a  Leriam  ixrstorbaier  deuischcr  StJiriftsUller^  vol.  xiv. 

in.  Christian  Wilhelm  Franz  Walch  (1726-1784), 
younger  brother  of  J.  E.  I.  Walch,  was  born  at  Jena 
December  25,  1726.  He  was  educated  at  Jena  under  his 
father's  direction,  and  as  early  as  1745-1747  lectured  in 
the  university  in  branches  of  exege.sis,  philosophy,  and 
history.  He  then  travelled  with  his  brother  J.  E.  I.  Walcli 
(or  a  year  through  the  Clontineut,  making  the  acquaintance 
of  the  learned  men  of  each  country.  On  his  return  he  was 
made  professor  of  theology  in  Jena,  but  in  1753  he  accepted 
ar  invitation  to  Giittingen,  where  he  spent  his  life  as  pro- 
fesiDr  of  theology.  He  lectured  on  dogmatics,  church 
history,  ethics,  polemics,  natural  theology,  symbolics,  the 
epistles  of  Paul,  Christian  antiquities,  historical  theological 
lite.-ature,  ecclesiastical  law,  and  the  fathers.  His  per- 
manent place  amongst  learned  theologians  rests  on  his 
•irorks  on  ecclesiastical  history.  He  here  holds  the  third 
place  in  the  important  trio  Semler,  Mosheim,  Walch. 
Semler  was  much  his  superior  in  originality  and  boldness, 
and  Jfosheim  in  clearness,  method,  and  elegance.  But  to 
his  A'ide,  deep,  and  accurate  learning,  to  his  conscientious 
and  impartial  examination  of  the  facts  and  the  authorities 
at  first  band,  and  to  "  his  exact  quotation  of  the  sources 
«nH  works  illustrating  them  and  careful  discussion  of  the 
most  minute  details  "  all  succeeding  historians  are  deeply 
M  -bted.  •  His  method  is  critical  and  pragmatic,  "  pursuing 
everywhere  the  exact  facts  and  the  supposed  causes  of 
the  outward  change.^  of  history,"  leaving  wholly  out  pf 
sight  the  deener  moving  principles  and  ideas  wl^  , 
influence  its  course.  He  speaks  of  history  as  consisting 
of  "  the  accidental  changes  of  accidental  matters."  Bu^ 
although  he  thus  failed  to  reach  the  modern  standard  of  an 
historian,  the  re-sults  of  his  indaitry  and  research  remain 
as  permaoeul  historical  materials. 


Hia  principal  work  nra<i  his  E^xtvurf  eintr  voUitlindigm  huiont 
der  Kclicrcitn,  Spallimgen,  tind  J^ligionssfreitiglcilrn,  bis  an/  die 
Hc/onimlion,  11  vols.,  Lcipsic,  1762-85.  It  was  a  great  nJvanca 
in  theological  liberality  th.it  ho  defined  a  heretic  on  the  one  hand 
as  A  Chnstian  and  on  the  other  as  one  in  fundamental  crrcir.  llo 
thus  churned  fi>r  the  herctio  a  place  in  the  church,  whilo  ho 
declined  to  treat  as  heretical  such  difforesces  as  d..iued  groat 
sections  of  Christians.  Of  his  other  valuable  works  n-^y  be  men- 
tioned Entwiir/  einer  voIlsUindigen  Jliatorie  drr  Homisck^n  Pdpsle 
(1756,  2d  cd.  1758),  Fnttvurf  einer  volhtiijidigfn  Historie  der 
Kirc/tenverstifnitilungen  (1759),  BibUotheea  St/mbolica  J''('/i«  (1770), 
Krilische  L'nUrmfeftung  rom  Oebrauch  der  heiligen  Schri/t  u7Ufr 
den  alten  Christen  (1779),  occasioued  by  the  controversy  between 
Leasing  and  Gooze,  and  to  which  Lessing  began  an  elaborate  reply 
just  before  his  death.  ■*,*■.- 

On  C.  W.  F.  Walch  as  historian  seo  Baur,  Epochen  der  kirehliclun 
Gesekiehtschreibung  (1852),  p.  1 45  sg.,  and  Dogmengeschiehte^  p.  38  sq. 
(1867,  3ded. );  Gass,  OeschicMe  der  PTOtestanlischen  Dogviatik,  iii. 
p.  267  sq. ;  Meuscl,  Lexicon  rerslcrbaier  deutscher  SchrifMclUr,  vol. 
xiv. 

IV.  C.^RL  Frieurich  Walch  (1734-1799),  brother  of 
the  last-named,  was  professor  of  jurisprudence  at  Jena;  and 
the  author  of  several  valuable  legal  works.  He  died  at 
Jena  in  1799.  His  son  Georg  Ludwig  (1785-1838)  was 
for  a  time  profes.sor  in  the  Kloster  gymnasium  of  Berlin 
and  afterwards  in  the  university  of  Greifswald.  He  edited 
valuable  editions  of  Tacitus's  Agricola  and  Germanics. 

WALCHEREN.     See  Zealand.  ' 

WALDECK-PYRMONT,  a  small  principality  in  the 
north-west  of  Germany,  is  the  eighteenth  factor  of  the 
German  empire  in  point  of  area,  and  the  twenty-fourth  in 
point  of  population.  It  consists  of  two  separate  portions 
lying  about  30  miles  apart,  viz.,  the  county  (grafschaft)  of 
Waldeck,  embedded  in  Prussian  territory  .between  the 
provinces  of  Westphalia  and  Hesse-Nassau,  and  the 
principality  (ftirstenthum)  of  Pyrmont,  farther  to  the  north, 
between  Lippe,  Brunswick,  and  Hanover.  Waldeck,  with 
48,580  inhabitants,  comprises  an  area  of  407  square  miles, 
covered  for  the  most  part  with  hills,  which  culminate  in 
the  Hegekopf  (2807  feet).  The  centre  is  occuj'iod  by  the 
plateau  of  Corbach.  The  chief  fivers  are  the  Eder  and 
Diemel,  both  of  v^hich  eventually  find  their  way  into  the 
Weser.  Pyrmont,  only  26  square  miles  in  extent,  with 
8123  inhabitants,  is  also  mouutainou.s.  The  Emmer,  also 
belonging  to  the  Weser  system,  is  its  chief  stream.  The 
united  area  is  tlius  433  square  miles,  or  about  half  the  size 
of  Cambridgeshire  in  England,  and  the  united  population 
in  1885  was  56,703.  Agriculture  and  cattle-rearing  are 
the  main  resources  of  the  inhabitants  in  bo^h  parte  of  the 
principality,  but  the  soil  is  nowhere  very  fertile.  Or.iv 
55i  per  cent,  of  the  area  is  occupied  by  arable  land  ari 
pasture;  forests,  one-tenth  of  which  are  coniferous,  occupy 
36  per  cent.  Rye  is  the  principal  crop ;  but  oats,  potatoes, 
and  flax  are  also  grown  in  considerable  quantities.  In 
1883  the  principality  contained  5956  horses,  20,249  cattle, 
66,704  sheep,  17,735  pigs^and  7332  goats.  Iron,  slate, 
and  building-stone  are  worked  at  various  points,  and, 
along  with  horses,  cattle,  sheep,  pigs,  wool,  and  timber, 
form  the.  chief  exports.  A  Ijw  insignificant  manufactures 
(cigars,  'liqueurs,  earthenware,  linen,  knitted  stockings) 
are  carried  on  in  some  of  the  little  towns,  but  both  trade 
and  manufactures  are  much  retarded  by  the  almost  com- 
plete isolation  of  the  country  from  railways.  Wildungen 
in  the  extreme  south  of  Waldeck  is  the  terminus  of  a 
branch  line,  and  a  narrow  part  of  Pyrmont  is  intersected 
by  an  unimportant  line. 

The  capital  and  the  residence  of  the  princo  is  Arolsen 
(2442  inhabitants)  in  Waldeck;  twelve  smaller  "towns" 
and  about  one  hundred  villages  are  also  situated  in  the 
county.  The  only  town  in  Pyrmont  is  Bad  Pyrmont,  with 
about  1500  inhabitants,  at  one  time  a  highly  fashionable 
watering-place  on  account  of  its  chalybeate  and  saline 
sjirings.  The  annual  number  of  visitors  is  still  estimate/* 
at  1 3,000.     Wildungen  is  also  a  spa  of  some  repute.     TllJ 
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inhabitants  to  the  north  of  the  Eder  are  of  Saxon  stock, 
to  the  south  of  Franconian, — a  difference  which  is  distinctly 
marked  in  dialect,  costumes,  and  manners.  Nearly  all  are 
Trotestants.  In  18S0,  when  the  population  was  56,522, 
there  were  53,995  Protestants,  1576  Roman  Catholics,  S54 
Jews,  and  97  others. 

Waldeck-Pyrmout  has  one  vote  in  the  federal  eonneil 
and  one  in  the  imperial  diet.  The  constitution,  dating 
from  1852,  is  a  reactionary  modification  of  one  carried  in 
1849,  which  in  its  turn  had  been  a  considerable  advance 
upon  one  granted  in  1816.  The  single  chamber  consists 
of  fifteen  members  (three  of  whom  represent  Pyrmont), 
elected  indirectly  for  three  years.  In  the  event  of  the 
male  line  of  the  present  ruling  family  becoming  extinct 
the  female  line  succeeds  in  Waldeck,  but  Pyrmont  falls  to 
Prussia.  In  terms  of  a  treaty  concluded  in  1868  for  ten 
years  and  renewed  in  1878  for  a  similar  period,  the 
finances  and  entire  government  of  Waldeck-Pyrmont  are 
managed  by  Prussia,  the  little  country  having  found  itself 
unable  to  support  unassisted  the  military  and  other  burdens 
involved  by  its  share  in  the  North-German  Confederation. 
The  goTernment  is  conducted  in  the  name  of  the  prince 
by  a  Prussian  "  landes-director,"  while  the  stat^-otEcials 
are  "Prussian  subjects,"  and  take  the  oath  of  allegiance  to 
the  king  of  Prussia.  The  prince  of  Waldeck  reserves  his 
whole  rights  as  head  of  the  church,  and  also  the  right  of 
granting  pardons,  and  in  certain  circumstances  may 
exercise  a  veto  on  proposals  to  alter  or  enact  laws.  Educa- 
tion, the  administration  of  justice,  and  similar  matters  are 
thus  all  conducted  on  the  Prussian  model;  a  previous  con- 
vention had  already  handed  over  military  affairs  to  Prussia. 
The  budget  for  1886  showed  a  revenue  of  i:52,530  and  an 
expenditure  of  X48,680.  The  public  debt  was  £117,550,' 
paying  interest  at  4  per  cent  The  prince  is  supported  by 
the  income  derived  from  crown-lands. 

Tlie  princo  of  Wildeck-Pjrmont  arc  descendants  of  tlie  counts 
of  Sclinilcaborg,  th«  urlicit  of  irboiu  known  to  history  irns 
Wittckind,  who  dipd  id  1137.  His  grandson  sccmB  to  have  becu 
the  first  count  of  AValdeck.  For  many  centuries  the  ori>^insl  jxie- 
■casiona  of  the  SchaaJenbcr^  were  divided  among  loi'cral  roUatcrat 
lines  of  coaiita  (Waldeck,  Landau,  AViUlnngcii,  £iscnl>crg);  and 
alxiut  1428  Heaae  obtained  a  right  of  iiijieriorily  over  Waldeck,  in 
return  for  ita  protection  dnring  those  troublous  timet.  I'liis  right 
gave  riae  to  important  claimi  on  the  pnrt  of  llraso,  which  were  not 
nnallj  let  aaide  until  18i7,  ^rhcn  the  Germnu  diet  decided  that  the 
right  had  come  to  an  end  with  the  exliuction  of  the  empire.  In 
itbb  t  paetiim  pritiiogeniturA  waa  made  bi-twccn  the  two  aurvir- 
ing  linca,  which  took  effect  iu  1692,  when  the  Eistnberg  branch  be- 
came extinct  with  the  death  of  Oeorgo  Frctlerick,  >^ho  had  lerved 
with  distinction  aa  an  imperial  field-manhal,  and  liad  received  the 
title  of  prince.  Pjrmont  bad  alio  originally  belonged  to  a  branch 
of  the  8chwa]enberg  familj*  ;  but  it  hnd  lucccasivelj  been  held  bj 
the  counta  of  Lippe  (fropi  1657)  and  Glcidien  (from  ir*84\  bofore 
It  finally  fell  back  to  \\  aldeck  in  1«2J.  From  ]8C>2  the  lands 
have  rcmaioeil  undivided  under  the  Wildunc;en  line,  with  the  ex- 
ception of  a  brief  ]«riod  (1606-1812)  when  \VaMrck  and  rynnont 
wore  held  b)  two  brothera.  Fnnlerick  Anthony  Ulrirh,  who  suc- 
ceeded in  170ft,  waa  made  prince  by  the  emperor  Charlea  VI.  In 
1607  Wsltlerk  was  a  member  of  the  Confedention  of  the  Rhine  ; 
and  in  1814  it  enteiud  the  Grrnisn  Confederation.  Ita  first  consti- 
tution was  granted  in  1814  br  I'rince  George  Henry  (1?1S-1845). 
George  Victor,  the  present  prince  (1888),  succeeded  in  1845  at  the 
age  of  14,  and  asauine<l  the  govemment  in  1862.  The  most  im> 
port.  '.in  the  recent  history  of  the  princip-ititv  it  the 

con  >i1*ove-mentionod  treaty  with  PruaaiA,  wit)t  whom 

It  ti  :  T  sgainkt  Auttila. 

WALlJKNlirUf;,  nn  active  indnstrial  town  in  Prnssion 
Silcaia,  ia  aituatccl  on  the  Polaniti,  39  miles  aouth-wcst  of 
Krcalau.  It  contain!  a  handsome  modern  town  house  and 
two  chnrchca.  Among  the  chief  industrial  establishments 
are  a  iarg*  (lorccUin  and  atonowaro  factory,  extensive  tiro- 
olay  wofKi,  giaaa-worka,  and  a  china-painting  oatabliah- 
ment  ;  and  there  are  nnmcroii.s  i1ax-«pinneriet  and  linen- 
f.iclorics  in  th»  neighl)onrhoo<l.  Adjoining  the  town  on 
t  .«  south  i«  the  vili.-iL'o  of  fdwrwalclenburp,  with  a  clmtcntL 
Wkldaoburg  lia  ia  tlia  centra  o(  the  cztensivo  and  j)n> 


dnctive  coal-district  of  the  W.ildenbnrger  Gebirge.  a 
branch  of  the  Sudetic  chain.  The  town,  which  received 
municipxil  rights  in  the  16th  century,  had  a  population  of 
12,999  in  1885;  in  1816  the  population  was  1768.  There 
are  villages  of  the  same  name  in  Saxony  and  TViirtemberg. 

WALDENSES,  The,  a  name  given  to  the  members 
of  an  heretical  sect  which  arose  in  the  south  of  France 
about  1170.  The  history  of  the  sects  of  the  Middle  Ages 
is  obscure,  because  the  earliest  accounts  of  them  come 
from  those  who  were  concerned  in  their  suppression,  abd 
were  therefore  eager  to  lay  upon  each  of  them  the  worst 
enormities  which  could  be  attributed  to  any.  In  later 
times  the  apologists  of  each  sect  reversed  the  process,  *and 
cleared  that  in  which  they  were  interested  at  the  expense 
of  others.  In  early  times  these  sectaries  produced  little 
literature  of  their  own  ;  when  they  produced  a  literature  at 
the  beginning  of  the  15th  century  they  attempted  to  claim 
for  ita  much  earlier  origin.  Hence  there  is  confusion  on 
everj-  side ;  it  is  difficult  to  distinguish  between  various 
sects  and  to  determine  their  exact  opinions  or  the  circum- 
stances under  which  they  came  into  being.  The  polemical 
conception  which  has  done  mnch  to  perpetnato  this  con- 
fusion is  that  of  the  historical  continuity  of  Protestantism 
from  the  earliest  times.  According  to  this  view  the  church 
was  pure  and  uncorrupt  till  the  time  of  Constantine,  when 
Pope  Sylvester  gained  the  first  temporal  possession  for  the 
papacy,  and  so  began  the  system  of  a  rich,  powerful,  and 
worldly  church,  with  Eome  for  its  capital.  Against  this 
secularized  church  a  body  of  witnesses  silently  protested ; 
they  were  always  persecuted  but  always  survived,  till  in 
the  13th  century  a  desperate  attempt  was  made  by  Innocent 
III.  to  root  them  out  from  their  stronghold  in  southern 
France.  Persecution  gave  new  vitality  to  their  doctrines, 
which  passed  on  to  Wycliffe  and  Huss,  and  through  these 
leaders  produced  the  Reformation'in  Germany  and  England. 

This  view  rests  upon  a  scries  of  suppositions,  and  Is 
entirely  unhistorical.  So  far  as  can  be  discovered  the 
heretical  sects  of  the  Middle  Ages  rested  upon  a  system 
of  >Ianicha;ism  which  was  imported  into  Europe  from 
the  East  (.see  Maniciixism).  The  Manichaain  system  of 
dualism,  with  its  nevere  asceticism,  and  its  individualism, 
which  early  jxtsscd  into  antinomianiam,  was  attractive  to 
many  minds  in  the  awakening  of  the  11th  century.  Its 
presence  in  Europe  can  first  b»  traced  in  Bulgaria  soon 
after  ita  conversion  in  862,'  where  the  struggle  between 
the  Eastern  and  Western  churches  for  the  new  converta 
opened  a  way  for  the  more  hardy  speculations  of  a  system 
which  hnd  never  entirely  disappeared,  and  found  a  homit 
amongst  the  Paulicians  in  Armenia.  The  name  of  Cathari, 
taken  by  tha  adherents  of  this  new  teaching,  aufficiently 
shows  the  Oriental  origin  of  llieir  opinions,  which  spread 
from  Bulgaria  amongst  the  Slavs,  and  followed  the  route* 
of  commerce  into  central  Europe,  The  earliest  record  of 
their  presence  there  is  the  coadcmnation  of  ten  carjons  of 
Orleans  as  Manichccain  107?,  and  soon  after  tins  wo  find 
complaints  of  the  prevalence  of  heresy  in  northern  Italy 
ami  in  Germany.  The  strongholds  of  these  heretical 
opinions  wore  tlio  great  town.s,  the  centres  of  civilimtion, 
b<>causo  there  the  growing  sentiment  of  municipnl  inde- 
pendence, and  the  rino  of  a  Imrplicr  cI.tas  through  commcrco, 
crcali'd  a  spirit  of  criticism  wliirh  wiv.s  diswitisficd  wiiJi  the 
worliUy  lives  of  the  clergy  ond  their  undue  influence  in 
affairs. 

The  system  of  Oathorism  rccopnircd  two  clossa  c* 
adherent*,  crnifntn  and  ptrjrrts..  T!.c  f<-/'ct\  only  »cr« 
admitted  to  its  esoteric  doctrine*  and  to  ita  sii|ior»tilioui 
procticoL  To  the  ordinary  men  it  aocmcd  t"  Iw  a  reform- 
ing agency,  insisting  on  a  high  moral  atnmlard,  and  u|» 
holding  the  words  of  ."v-ripturo  ngnin«t  the  traditions  of  an 
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•  .vergTovrn  Mui  worldly  church.  Its  popular  aim  and  Ha 
rationalUlir  method  made  men  overlook  iu  real  contents, 
which  were  not  put  clearly  l>cforo  them.  It  may  l>o  said 
gcneiully  that  Cathorisoi  fornicJ  the  abiding  background 
of  medi.wal  here5y.  Its  dualis^tic  system  and  it^  anti- 
social principles  were  known  only  to  a  few,  but  its  anti- 
ecclesiastical  organization  formed  n  permanent  nucleus 
roaud  which  gathered  a  great  deal  of  political  and  ecclesi- 
astical discontent.  When  this  discontent  took  any  in- 
depeadent  form  of  expression,  zeal,  which  was  not  always 
accomi>aniod  by  discretion,  brought  the  movement  into 
coUision  w  ith  the  ecclesiastical  authorities,  by  whoDi  it  was 
coudemucd  as  heretical.  When  onco  it  was  in  conflict 
with  authority  it  was  driven  to  strengthen  its  basis  by  a 
more  pronounced  hostility  against  the  system  of  the 
church,  and  generally  ended  by  borrowing  something  from 
Catharism.  The  result  was  that  in  the  beginning  of  the 
13th  century  there  was  a  tendency  to  class  all  bodies  of 
heretics  together :  partly  their  opinions  bad  coalesced ; 
portly  they  were  assumed  to  be  identical. 

Most  of  these  sects  were  stamped  out  before  the  period 
of  the  Middle  Ages  came  to  a  close.  The  Waldenses, 
under  their  more  modern  name  of  the  Vaudois,  have  sur- 
vived to  the  present  day  in  the  valleys  of  Piedmont,  and 
have  been  regarded  as  at  once  the  most  ancient  and  the 
most  evangelical  of  the  mediieval  sects.  It  is,  however, 
by  no  means  easy  to  determine  their  original  tenets,  as  in 
the  13th  and  14  th  centuries  they  were  a  body  of  obscure 
and  unlettered  peasants,  hiding  themselves  in  a  corner, 
while  n  the  IGth  century  they  were  absorbed  into  the 
general  movement  of  the  Reformation.  As  regards  their 
antiquity,  the  attempts  to  claim  for  them  an  earlier  origin 
than  the  end  of  the  12th  century  can  no  longer  be  sus- 
tained. They  rested  upon  the  supposed  antiquity  of  a 
body  of  Waldensian  literature,  which  modern  criticism  has 
shown  to  have  been  tampered  with.  The  most  important 
of  these  documents,  a  poem  in  Provencal,  "  La  Nobla 
Leyczon,"  contains  two  lines  which  claimed  for  it  the  date 
of  1100:— 

BcD  ha  mil  c  cent  ane7  coinpl!  entieiament 
Que  fo  scripta  I'ora,  car  seji  al  derioj  temp. 

But  it  was  pointed  out '  that  in  the  oldest  MS.  existing 
in  the  Cambridge  university  library  the  figure  i  had  been 
imperfectly  erased  before  the  word  '*^ent,"  a  discovery 
which  harmonized  with  the  results  of  a  criticism  of  the 
contents  of  the  poem  itself.  This  discovery  did  away 
with  the  ingenious  attempts  to  account  for  the  name  of 
Waldenses  from  some  other  source  than  from  the  historic.il 
founder  of  the  sect,  Peter  Waldo  or  Valdez.  To  get  r.d 
of  Waldo,  whose  date  ivaa  known,  the  name  Waldenses  or 
Valler.ses  was  derived  from  Vallis,  because  they  dVelt  in 
the  valleys,  or  from  a  supposed  Proven9al  iiord  Vaudis, 
which  meant  a  sorcerer. 

Putting  these  views  aside  as  unsubstantial,  wo  will  con- 
sider the  relation  of  the  Waldenses  as  they  appear  in 
actual  history  with  the  secU  which  preceded  them.  Already 
in  the  9th  century  there  were  several  protests  against  the 
rigidity  and  want  of  spirituality  of  a  purely  sacerdotal 
church.  Thus  Bereagar  of  Tours  (999-1088)  upheld  the 
symbolic  character  of  the  Eucharist  and  the  superiority  of 
the  Bible  over  tradition.  The  Paterinea  in  Milan  (104.5) 
raised  a  protest  against  simony  and  other  abuses  of  the 
clergy,  and  Pope  Gregory  VII.  did  not  hesitate  to  enlist 
thtir  Puritanic  o=  the  c:d=  cf  the  -pipac^  s.nd  niiio  tbcx 
ftis  allies  in  imposing  clerical  celibacy.  In  J 110  an  apos- 
iato  monk  in  Zeeland,  Tanchelm,  carried  their  views  still 
(..."ther,  and  asserted  that  the  sacraments  were  only  valid 
ihrough.tho   merits  and  sanctity  of  th(>  ministers.     In 
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France,  at  Embrun,  Peter  do  Bruys  founded  a  sect  known 
as  Petrobrusians,  who  denied  inlant  baptism,  the  need  of 
consecrated  cluirchos,  transubstanti;ilion,  and  masses  for 
the  dead.  A  follower  of  his,  a  monk,  Henry,  gnvo  tho 
name  to  another  body  known  as  Ilcnricians,  who  centred 
in  Tours.  The  teachers  of  these  nc'"  opinions  were  men 
of  high  character  and  holy  lives,  «  ho  in  sjiite  of  pd'sccution 
wandered  from  place  to  place,  and  made  many  converts 
from  those  who  were  dissatisfied  at  tho  want  of  clerical 
discipline  which  followed  upon  tho  struggle  for  temporal 
supremacy  into  which  the  reforming  projects  of  Gregory 
VII.  had  carried  the  church. 

It  was  at  this  time  (1170)  that  a  rich  merchant  i^f 
Lyons,  Peter  Waldo,  sold  his  goods  and  gave  them  to  tho 
poor ;  then  he  went  forth  as  a  preacher  of  voluntary 
poverty.  Ilis  followers,  tho  Walden.ses,  or  poor  men  of 
Lyons,  were  moved  by  a  religious  feeling  which  could  find 
no  satisfaction  withiu  the  actual  system  of  the  church,  as 
they  saw  it  before  them.  Like  St  Francis,  Waldo  adopted 
a  life  of  poverty  that  he  might  be  free  to  preadi,  but  with 
this  difference  that  tho  Waldenses  preached  tho  doctrine 
of  Christ  while  the  Franciscans  preached  tho  person  of 
Christ,  Waldo  reformed  teaching  while  Francis  kindled 
love  ;  hence  tho  one  awakened  antagonisms  which  the 
ather  escaped.  For  Waldo  had  a  translation  of  the  New 
Testament  made  into  Provencal,  and  his  preachers  not 
only  stirred  up  men  to  more  holy  lives  but  explained  the 
Scriptures  at  their  will.  Such  an  interference  with  the 
ecclesiastical  authorities  led  to  difficulties.  Pope  Ale.vander 
III.,  who  had  approved  of  the  poverty  of  the  Waldensians, 
prohibited  them  from  preaching  without  tho  permission  of 
the  bjshops  (1179).  Waldo  answered  that  he  must  obey 
God  rather  than  man.  The  result  of  this  disobedience 
was  excommunication  by  Lucius  III.  in  1184.  Thus  a 
reforming  movement  became  heresy  througl.  disobedience 
to  authority,  and  after  being  condemned  e-ubarked  ou  a 
course  of  polemical  investigation  how  to  j  istify  its  own 
position.  Some  were  readmitted  into  the  Catholic  Church, 
and  one,  Durandus  de  Osca  (1210),  attempted  to  found 
an  order  of  Pauperes  Catholici,  which  was  the  forerunner 
of  the  order  of  St  Dominic.  Many  were  swept  away  in 
tho  crusade  against  tho  Albigenses  (q.v.).  Others  made  an 
appeal  to  Innocent  III.,  protesting  their  orthodoxy.  Their 
appeal  was  not  successful,  for  they  were  formally  condemned 
by  the  Lateran  council  of  1215. 

The  earliest  definite  account,  given  of  the  Waldensiau 
opinion  is  that  of  the  inquisitor  Sacconi  about  1250.^ 
He  divides  them  into  two  classes,  those  udrth  of  the  Alps 
and  those  of  Lombardy.  Tho  first  class  hold  (1)  that 
oaths  are  forbidden  by  the  gospel,  (2)  that  capital  punish- 
ment is  not  allowed  to  the  civil  power,  (3)  that  any  lay- 
man may  consecrate  the  sacrament  of  the  altar,  and  (4) 
tliat  the  Koman  Church  is  not  the  church  of  Christ.  The 
Lombard  sect  went  farther  in  (3)  and  (4),  holding  that  no 
one  in  mortal  sin  could  consecrate  the  sacrament,  and  that 
the  Roman  Church  was  tho  scarlet  woman  of  the  Apocalypse, 
whoso  precepts  ought  not  to  bo  obeyed,  especially  those 
apixiinting  fast-days.  This  account  sufficiently  shows  the 
ditlerence  of  tho  Waldenses  from  the  Cathari :  they  were 
opposed  to  asceticism,  and  had  no  official  priesthood ;  at 
tho  same  time  their  objection  to  oaths  and  to  capital 
punishment  are  closely  related  to  tho  principles  of  the 
CatharL  Their  other  opinions  were  forced  upon  them  by 
tlieir  confiict  V:'ith  the  authority  of  th*^  ch^.f^h.  "^Vlipri 
forbidden  to  preach  without  tho  permission  of  the  bishop, 
they  were  driven  to  assert  the  right  of  aU  to  preach,  with- 
out distinction  of  ago  or  sex.  This  led  to  tho  further 
step  of  setting  up  personal  merit  rather  than  ecclesiastical 
ordination  as  tho  ground  of  the  priestly  office.     From  t'''" 
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followed  again  ibe  conclusion  that  obedience  was  not  due  to 
an  unworthy  priest,  and  that  his  ministrations  were  invalid, 
lliese  opinions  were  subversive  of  the  system  of  the 
mediaeval  church,  and  were  naturally  viewed  with  great 
disfavour  by  its  officials ;  but  it  cannot  fairly  be  said  tliat 
they  have  much  in  common  with  the  opinions  of  the 
Jleformers  of  the  ICth  century.  The  medieval  church  set 
forth  Christ  as  present  in  the  orderly  community  of  the 
faithful;  Protestantism  aimed  at  setting  the  individual  in 
immediate  communion  with  Christ,  without  the  mechanical 
intervention  of  the  officers  of  the  community ;  the  Wal- 
denses  merely  set  forward  a  new  criterion  of  the  orderly 
arrangemeu.'  of  the  church,  according  to  which  each  mem- 
ber was  to  sit  in  judgment  on  the  works  of  the  ministers, 
and  consequently  on  the  validity  of  their  ministerial  acts. 
It  was  a  rude  way  of  expressing  a  desire  for  a  more 
spiritual  community.  The  earliest  known  document  pro- 
ceeding from  the  Waldensians  is  an  account  of  a  confer- 
ence held  at  Bergamo  in  121S  between  the  Ultramontane 
and  the  Lombard  divisions,  in  which  the  Lombards  showed 
a  greater  opposition  to  the  recognized  criesthood  than  did 
their  northern  brethren.^ 

As  these  opinions  became  more  pronounced  persecution 
liecame  more  severe,  and  the  breach  between  the  Waldenses 
and  the  church  widened.  The  Waldenses  withdrew  alto- 
gether from  the  ministrations  of  the  church,  and  chose 
minbters  for  themselves  whose  merits  were  recognized  by 
the  body  of  the  faithful  Election  took  the  place  of 
ordination,  but  even  here  the  Lombards  showed  their 
difference  from  the  Ultramontanes,  and  recognized  only 
two  orders,  like  the  Cathari,  while  the  northern  body  kept 
the  old  three  orders  of  bishops,  priests,  and  deacons. 
Gradually  the  separation  from  the  church  became  more 
complete :  the  sacraments  were  regarded  as  merely  sym- 
bolical ;  the  priests  became  helpers  of  the  faithful ; 
ceremonies  disappeared  ;  and  a  new  religious  society  arose 
equally  unlike  the  mediajval  church  and  the  Protestantism 
of  the  16th  century. 

The  spread  of  these  heretical  sects  led  to  resolute  attempts 
at  their  su[>pre«sion.  The  crusade  against  the  Albigensians 
could  destroy  prosperous  cities  and  hand  over  lands  from 
ft  heedless  lord  to  one  who  was  obedient  to  the  church  ; 
but  it  could  not  get  rid  of  heresy.  The  revival  of  preach- 
ing, which  was  the  work  of  the  order  of  St  Dominic,  did 
■sore  to  combat  heresy,  especially  where  its  persuasions 
■were  enforced  by  law.  The  work  of  inquirition  into  cases 
of  heresy  proceeded  slowly  in  the  hands  of  the  bishops, 
who  were  tso  biwy  with  other  matters  to  find  much  time 
for  sitting  in  judgment  on  theological  points  about  which 
they  were  imperfectly  informed.  The  greatest  blow  struck 
against  heresy  was  the  transference  of  the  duty  of  inquiry 
into  heresy  ii-om  the  bi.shops  to  Dominican  inquisitors. 
The  Mcular  pover,  which  shared  in  the  proceeds  of  the 
confiscation  of  those  who  were  found  guilty  of  heresy,  was 
ready  to  help  in  carrying  out  the  judgments  of  the 
spiritual  courts.  Kvory  where,  and  especially  in  the  district 
round  Toulouse,  heretics  were  keenly  prosecuted,  and 
before  the  continued  7.eal  of  persecution  the  AValdenses 
slowly  di.uppcarcd  from  the  chief  Centres  of  population 
and  took  refuge  in  the  retired  valleys  of  the  Alps.  There, 
in  the  recesses  of  Piedmont,  where  the  streams  of  the 
Police,  the  Angrogno,  the  Clusono,  and  others  cleave  the 
aides  of  the  Alps  into  valleys  which  converge  at  Suiwj,  a 
settlement  of  the  Waldennians  was  made  who  gave  their 
nmroo  to  th»>o  valleys  of  tlio  Vaudois.  In  the  mure 
accessiVjIo  regions  north  and  south  heresy  wn.n  exposed  to 
ft  steady  process  of  persecution,  nnd  tended  to  assume 
shifting .  forms.     \ •    •' " it    was   less   easily 
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teuts.  Little  se'.tlements  of  heretics  dispersed  throughout 
Italy  and  Provence  looked  to  the  valleys  as  a  place  of 
refuge,  and  tacitly  regarded  them  as  the  centre  of  their 
faith.  At  times  attempts  were  made  to  suppress  the  sect 
of  the  Vaudois,  but  the  nature  of  the  country  which  they 
inhabited,  their  obscurity,  and  their  isolation  made  the 
difficulties  of  their  suppression  greater  Uian  the  advantages 
to  be  gained  from  it.  However,  in  14S7  Innocent  VIII. 
issued  a  bull  for  their  extermination,  and  Alberto  de' 
Capitanei,  archdeacon  of  Cremona,  put  himself  at  the  head 
of  a  crusade  against  them.  Attacked  in  Dauphinc  and 
Piedmont  at  the  same  time,  the  Vaudois  were  hard 
pressed  ;  but  luckily  their  enemies  were  encircled  by  a 
fog  when  marching  upon  their  chief  refuge  in  the  valley 
of  the  Angrogne,  and  were  repulsed  with  great  .loss. 
After  this  Charles  II.,  duke  of  Piedmont,  interfered  to 
save  his  territories  from  further  confusion,  and  promised 
the  Vaudois  peace.  They  were,  however,  sorely  reduced  by 
the  onslaught  which  had  been  made  upon  them,  and  lost 
their  ancient  spirit  of  independence.  ^Vhen  the  Lutheran 
movement  began  they  were  ready  to  sympathize  with  it,  and 
ultifiiately  to  adapt  their  old  beliefs  to  those  of  the  rising 
Protestantism.  Already  there  were  scattered  bodies  of 
Waldenses  in  Germany  who  had  influenoed,  and  afterwards 
joined,  the  Hussites  and  the  Bohemian  Brethren. 

The  last  step  in  the  development  of  the  Waldensian 
body  was  taken  in  1530,  when  two  deputies  of  the  Vaudois 
in  Dauphinu  and  Provence,  Georges  Morel  and  Pierre 
Masson,  were  sent  to  confer  with  the  German  and  Swiss 
Reformers.  A  letter  addressed  to  (Ecolomi>adius'  gives 
an  account  of  their  practices  and  beliefs  at  that  time, 
and  shows  us  a  simple  and  unlettered  community,  w'hich 
was  the  survival  of  an  attempt  to  form  an  esoteric  reli- 
gious society  within  the  raedia;val  church.  It  would 
appear  that  its  members  received  the  sacraments  of  baptism 
and  the  holy  communion  from  the  regular  priesthood^  at 
all  events  sometimes,  but  maintained  a  discipline  of  their 
own  and  held  services  for  their  own  edification.  Their 
ministers  were  called  larba,  a  Provencal  word  meaning 
guiJt.  Tliey  were  chosen  from  among  labouring  men, 
who  at  the  age  of  twenty-five  might  ask  the  body  of 
ministers  to  be  admitted  as  candidates.  If  their  character 
was  approved  they  were  taught  during  the  winter  months, 
when  work  was  slack,  for  a  space  of  three  or  four  years; 
after  that  they  were  sent  for  two  years  to  serve  as  menial 
assistants  at  a  nunnery  for  women,  which  curiously  enough 
existed  in  a  recess  of  the  valleys.  Then  they  were  admitted 
to  office,  after  receiving  the  communion,  by  the  imposition 
of  hands  of  all  ministers  present.  They  went  out  to  preach 
two  by  two,  and  the  junior  was  bound  absolutely  to  obey 
tlio  senior.  Clerical  celibacy  was  their  rule,  but  they  admit 
that  it  created  grave  disorders.  The  ministers  received 
food  i»nd  clothing  from  the  contributions  of  the  people, 
J)ut  also  worked  with  their  hands  ;  the  result  of  this  wa» 
that  they  were  vcfy  ignorant,  and  also  were  grasping  after 
boqucsU  from  the  dying.  The  affairs  of  the  church  were 
managed  by  a  general  synod  held  every  year.  The  duties 
of  the  barbas  wore  to  visit  all  within  their  district  once 
a  year,  hear  thoir  confessions,  advise  and  admonish  them; 
in  all  services  the  two  ministers  sat  fide  by  side,  and  one 
spoke  after  the  other.  In  i>oint  of  doctrio"  they  acknow- 
ledged the  seven  sacraments,  but  gave  them  a  symbolical 
meaning  ;  they  prayed  to  the  Virpin  ond  caints,  and 
admitted  auricular  confession,  but  thiy  denied  ,v.irgatory 
and  the  sarrifii-e  of  the  moiw,  and  did  not  observe  fa»t«  or 
festivals.  After  giving  this  account  of  thcmsclvwt  they 
ask  for  information  about  several  [wints  in  a  way  which 
shows  Iho  exigencies  of  a  rmli-  rin.l  iwlnt^d  society,  and 
finally  they  lay  that  they  h:i  K-h  di»turbc»l  by  the 
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Luthemn  tsftfhin^  about  freewill  and  predcstinntion,  for 
till'/  Lid  held  that  mcu  did  good  works  through  oatural 
virtue  stimulatoJ  by  God's  grace,  and  they  thought  of 
l>r<.dc9tination  ia  no  other  way  than  as  a  part  of  God's 
foro  knowledge. 

CEcolan  adius  gave  them  further  instruction,  especially 
emph.isizing  the  wrongfulness  of  their  outward  submission 
U)  the  ordinancesof  the  church:  "  God,"  ho  said,  "is  a 
jcaloiu  God,  and  does  not  permit  his  elect  to  put 
themselves  under  the  yoke  of  Antichrist."  The  resfllt  of 
this  intercourse  was  an  alliance  between  the  Vaudois  and 
the  Swiss  and  German  Keformers.  A  synod  was  held  in 
1532  at  Chanfon.as  in  the  valley  of  the  Angrogne,  where 
a  pew  confession  of  faith  was  adopted,  which  recognized 
the  doitrino  of  election,  assimilated  the  practices  of  the 
Vaudois  to  those  of  the  Swiss  congregations,  renounced 
for  the  future  all  recognition  of  the  Roman  communion, 
and  established  their  own  worship  no  longer  as  secret 
meetings  of  a  faithful  few  but  as  public  assemblies  for 
tlie  glory  of  God. 

Thus  the  ^'audois  ceased  to  be  relics  of  the  past,  and 
became  absorbed  in  the  general  movement  of  Protestantism. 
Thi^  was  not,  however,  a  source  of  quiet  or  security.  In 
France  and  Italy  alike  they  were  marked  out  as  special 
objects  of  persecution,  and  the  Vaudois  Church  has  many 
records  of  martyrdom.  The  most  severe  trial  to  which 
the  Vaudois  of  Piedmont  were  subjected  occurred  in  IGoo. 
The  Congregation  d<  Propaydnda  Fide  established,  in 
1600,  a  local  council  in  Turin,  which  exercised  a  powerful 
influence  on  Duke  Charles  Emraanuef  II.,  who  ordered  that 
the  Vaudois  should  be  reduced  within  the  limits  of  their 
ftncient  territory.  Fanaticism  took  advantage  of  this 
order;  and  an  army,  composed  partly  of  French  troops  of 
Louis  Xr\'.,  partly  of  Irish  soldiers  who  had  fled  before 
Cromwell,  entered  the  Vaudois  valleys  and  spread  destruc- 
tion on  every  side.  They  treated  the  people  with  horrible 
barbarity,  so  that  the  conscience  of  Europe  was  aroused, 
and  England  under  Cromwell  called  on  the  Protestant 
powers  to  join  in  remonstrance  to  the  duke  of  Savoy  and 
the  French  king.  The  pen  of  Jlilton  was  employed  for 
this  p'orpose,  and  his  famous  sonnet  is  but  the  condensation 
of  his  state  papers.  Sir  Samuel  Jlorland  was  sent  on  a 
special  mission  to  Turin,  and  to  him  were  confided  by  the 
Vaudoi?  leaders  copies  of  their  religious  books,  which  ho 
broughOi  back  to  England,  and  ultimately  gave  to  the 
uniitrsity  library  at  Cambridge.  Large  sums  of  money 
■wera  contributed  in  England  and  elsewhere,  and  were  sent 
to  the  suffering  Vaudois. 

Ey  this  demonstration  of  opinion  peace  was  made  for  a 
time  between  the  Vaudois  and  their  persecutors;  but  it 
was  a  treacherous  peace,  and  left  the  Vaudois  with  a 
hostile  garrison  established  among  them.  Their  worship 
was  prohibited,  and  their  chief  pastor,  Leger,  was  obliged 
to  flee,  and  in  his  exile  at  Leyden  wrote  his  I/isioire 
UaiiraU  de»  £'jlis(s  Vaudoines  {I68i).  The  revocation  of 
the  edict  of  S'antes  in  1685  began  a  new  period  of 
persecution,  ■which  aimed  at  entire  extermination.  This 
was  found  so  difficult  that  the  remnant  of  the  Vaudois,  to 
tho  number  of  2600,  were  at  l%3t  allowed  to  withdraw  to 
Geneva.  P.ut  the  love  of  their  native  valleys  was  sirong 
"kmimg  the  exiles,  and  in  1689  one  of  their  pastors,  Henri 
Amaud,  led  a  band  of  800  men  to  the  leconquest  of  their 
country.  His  first  attempts  against  the  French  were  suc- 
ceasful;  and  the  rupture  between  Victor  Amadeus,  duke  of 
Savoy,  and  Louis  XIV.  brought  a  sudden  change  of  fortune 
to  the  Vaudois.  They  were  recognized  once  more  as  citizens 
i>(  Savoy,  and  in  the  war  against  France  which  broke  out 
fa  1696  the  Vaudois  regiment  did  good  service  for  its  duke. 
The  peace  of  Utrecht  saw  the  greater  part  of  the  French 
'vrritor;  occupied  by  the  Vaudois  annexed  to  Savoy,  and. 
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though  there  were  frequent  thrratemngs  of  persecution, 
tho  idea  of  toleration  slowly  prevailed  in  tlie  'lolicy  of  the 
house  of  Savoy.  Tho  Vaudois  who  had  undergone  nil 
thteo  vicissitudes,  were  naturally  reduced  to  poverty,  and 
their  miHislers  wer6  partially  niaiiiUuiied  by  a  subsidy  Iroin 
England,  which  was  granted  by  Queen  Anne.  Tho  Ibth 
century,  however,  was  a  time  of  religious  decidenco  even 
among  the  Alpine  valleys,  and  tho  outbreak  of  the  French 
Kevolution  saw  tho  Vaudois  made  subjects  of  Franco. 
This  led  to  a  loi,s  of  tho  English  subsidy,  and  they  applied 
to  Napoleon  for  on  equivalent.  This  was  granted,  and 
their  church  was  organized  by  the  state.  On  the  restora- 
tion of  tho  houbo  of  Savoy  in  1816  English  influence  wa» 
used  on  behalf  of  tho  Vaudois,  who  received  a  limited 
toleration.  From  that  time  onwards  tho  Vaudois  became 
tho  objects  of  much  interest  in  Protestant  rountiies. 
Largo  sums  of  money  were  collected  to  build  hospital* 
and  churches  among  their  valleys,  and  they  were  looked 
upon  as  tho  possible  centre  of  a  Protestant  church 
in  Italy.  Especially  from  England  did  they  rcceivo 
.sympathy  and  help.  An  English  clergyman,  Dr  Gilly, 
visited  the  valleys  in  1823,  and  by  his  \\rilings  on  the 
Vaudois  Church  attracted  considerable  attention,  .so  that 
he  was  enabled  to  build  a  college  at  La  Torre.  Moreover, 
Dr  Oilly's  book  (yl  VUit  to  the  ]'a/ltys  of  Picdiuonl),  ch.Xnc- 
ing  to  fall  into  the  hands  of  an  oliicer  who  had  lost  his 
leg  at  Waterloo,  Colonel  Beckwith,  suggested  an  object 
for  tho  energies  of  one  who  was  loth  at  the  age  of  twenty- 
six  to  sink  into  enforced  idleness.  Beckwith  visited  tho 
valleys,  and  was  jiainfully  struck  by  the  squalor  and 
ignorance  of  a  people  who  had  so  glorious  a  past.  He 
settled  ainopg  them,  and  for  thirty-five  years  devoted 
himself  to  promote  their  welfare.  Ho  married  a  Vaudois 
peasant  girl,  lived  amongst  the  people,  and  established  no 
fewer  than  120  schools.  Moreover  he  brought  back  the 
Italian  language  which  had  boon  disi'laced  by  the  French 
in  the  services  of  the  Vaudois  Church,  and  in  1849  built  a 
church  for  them  in  Turin.  He  lived  in  La  Torre  till  his 
death  in  1862,  and  the  name  of  the  English  benefactor  is 
still  revered  by  tho  simple  folk  of  the  valley.'*  whom  ho  did 
so  much  to  civilize. 

According  to  the  latest  official  returns  the  Waldensian 
Church  had,  in  1S8G-87,  43  churches  and  38  missaon 
stations  throughout  Italy.  The  ordained  pastors  num- 
bered 37,  evangelists  6,  and  male  and  female  teachers  56, 
the  totaj  number  of  salaried  agents  being  124.  The 
chui-ch  had  4005  members,  and  the  day  schoohs  were 
attended  by  2206  scholars,  the  Sunday  schools  by  2482. 
The  total  income,  about  three-fourths  of  it  contributions 
from  the  United  Kingdom  and  other  Protestant  countries 
of  northern  Europe,  amounted  to  upwards  of  £\0  000. 

The  literature  on  the  subject  of  the  AValdensinu  ami  other  sects 
is  copious.  For  their  rise  tho  most  important  autjioiities  ai-c  to 
be  fouiid  in  Slouota,  Aclvcrsiis  Catharos  ct  IP^aldcnsca  ;  D'Argcntic, 
CoUcctio  Judiciontm  dc  Kcn:is  Erroribiia  ;  Alanus,  Advcrsita  Ifxre- 
ticos  ;  D'Ac'liery,  Sindlcijia,  vol.  i. ;  Grctscj*,  Opera,  vol.  x.  ;  Lim- 
borch,  Historin  Inquisitionls,  at  tlio  end  of  which  ia  tlie  LiUr 
ScnlciUiamm  of  tlio  IiKjnisition  of  Toulouse. from  1307-1322.  Of 
modei-n  books  may  be  mentioned  Sdimidt,  Histoiru  dcs  Catharcs  ; 
Hahn,  Gcschuhte  dcr  ncu-vtanlchdisc/ien  Krlzcr  ;  DiccUhotf,  DU 
Valdaisicr  in  MiU.eJallcr  ;  I'reger,  BcHrdrjc  tur  Ccscftichtc  der 
Waldcsicr  ;  Cautii,  Gti  Erctichi  in  Italia  ;  Comba,  Sto7-ia  dclla 
Jii/unna  in  Italia^  and  IJistoirc  dcs  yaxtdois  d' Italic  ;  Tocco, 
U Ercsia  ncl  Medio  Eio  ;  Jtontct,  Historic  litterarie  dcs  Vaudois  ; 
Lea,  History  of  tlic  Itiqiiisition  of  the  Middle  Ages,  Amongst 
.books  dealing  witli  the  ntoro  modern  histojy  of  the  Vaudois 
epecially  are  Leger,  Histoirc  des  VE(jlises  VaudoCsas ;  Arnaud, 
Histoire  de  la  llentrie  dcs  Vaudois  :  Penin,  Histoirc  dcs  Vo"dois  ; 
ilowAniiev,  .Histoire  de  V^tflise  Vaiuloise  ;  JInstcn,  L'israel  dcs 
AJpes  ;  Cilly,  Excursion  to  the  Vallci/s  of  Piedmont,  and  Jlc'.carchcs 
on  the  fVatdcnsions ;  Todd,  Tlte  Waldensian  Manuscripts;  ilelia. 
The  Ori'jih,  Persecution,  and  Dvctrincs  of  the  JValdensians.    (M.C.) 

WALDO,  Valdo,  or  Vallek,  Pi.iiir..     See  p.  323  supra. 

WALES.     See  Enolavd 
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WALKER,  a  town  of  Northnmberland,  England,  on  the 
north  bank  of  tue  river  Tyne,  2  miles  east  of  Xewcastle- 
on-Tyne,  with  which  it  is  connected  by  railway.  Christ 
Church,  in  the  Peri>endicalar  style,  erected  in  184S,  con- 
sists of  chancel,  nave,  aisles,  and  tower  with  beautiful 
illuminated  clock  erected  in  1887.  The  ^^•indow3  of  the 
church  are  all  monumental  stained  glass.  There  is  a  large 
colliery,  in  which  at  one  time  was  a  eilt  spring,  which  was 
Us>eJ  in  the  manufacture  of  soda,  begun  by  permission  of 
the  Government  in  1795,  by  a  company  who  may  be  re- 
garded as  the  first  producers  of  mineral  alkali  and  soda  in 
England.  Along  the  banks  of  the  Tyne  there  are  large  iron 
and  chemical  works,  coal  staiths,  ship-  and  boat-building 
establishments,  and  brick  and  tile  works.  The  corporation 
of  Newcastle-on-Tyne  are  lords  of  the  manor.  The  town 
is  formed  of  what  were  formerly  the  villages  of  Walker, 
Low  Walker,  and  Walker  Quay.  It  is  governed  by  a  local 
board  of  health  of  twelve  members.  The  population  of 
the  urban  sanitary  district  (area  1200  acres)  in  1871  was 
8888,  and  in  1881  it  was  9527. 

WALKER,  Feedehick  (1840-1875),  subject  painter, 
was  born  in  Marylebone,  London,  on  May  24,  1840.  ^Tiile 
very  young  he  began  to  draw  from  the  antique  in  the 
British  Museum,  and  at  the  age  of  si.\teen  he  was  placed 
in  the  office  of  Baker,  an  architect.  The  occupation  proved 
uncongenial ;  at  the  end  of  eighteen  months  he  resumed 
his  work  from  the  Elgin  marbles  at  the  iluseum,  attending 
art  classes  ;  and  in  >Iarch  185S  he  was  admitted  a  student 
of  the  Royal  Academy  He  soon  turned  his  attention  to 
designing  for  the  wood -engravers,  and  served  an  apprentice- 
ship of  three  years  with  J.  W.  Whymper.  His  earliest 
book-illustrations  ajipeared  in  1860  in  Once  a  Weth,  a 
periodical  to  which  ho  contributed  largely,  as  also  to  the 
Comliill  ilagazine,  where  his  admirable  designs  to  the 
works  of  Thackeray  and  those  of  his  daughter  appeared. 
These  woodcuts  are  among  the  most  spirited  and  artistic 
works  of  their  class,  and  entitle  Walker  to  rank  with 
Millais  at  the  very  head  of  the  draughtsmen  of  our  time 
who  have  dealt  with  scenes  of  contemporary  life.  In  the 
intervals  of  work  as  a  book-illustrator  he  practise  '".  linting 
in  water-colours,  his  subjects  being  frequently  more  con- 
sidered and  refined  repetitions  in  colour  of  bis  black-and- 
white  designs.  Among  the  more  notable  of  his  productions 
in  water-colour  are  S[iring,  a  Fishmonger's  Shop,  the  Ferry, 
and  Philip  in  Church,  which  gained  a  medal  in  the  Paris 
International  Exhibition  of  1867.  He  was  elected  an 
associate  of  the  Society  of  Painters  in  Water  Colours  in 
1864,  and  a  full  member  in  1866  ;  and  in  1871  he  became 
an  associate  of  the  Royal  Academy.  His  first  oil  picture, 
the  Lost  Path,  was  exhibited  in  the  Royal  Academy  in 
1863,  where  it  was  followed  in  1867  by  the  Bathers,  one 
of  the  artist's  finest  works,  in  1868  by  the  Vagrants,  now 
in  the  National  Gallery,  in  1869  by  the  Old  Gate,  and 
in  1870  by  the  Plough,  a  powerful  and  impressive  render- 
ing of  ruddy  evening  light,  of  which  the  landscape  was 
■tudied  in  Somerset.  In  1871  he  exhibited  his  tragic 
life-sized  figure  of  a  Female  Prisoner  at  the  Bar,  a  subject 
which  now  exists  only  in  a  finished  oil  study,  for  the  painter 
ftftcrw-j-ds  effaced  the  head,  with  which  ho  was  di.isatisficd, 
and  was  pn.'ventcd  by  death  from  again  completing  the 
pieturs.  The  la.it  of  his  fully  8uccc.s,iful  works  was  the 
Harbour  of  RcfuRo,  shown  in  1872,  for  the  Right  of  Way, 
•zhibitcd  in  1875,  Ix-ars  evident  signs  of  the  artist's  failing 
itrenglh.  In  the  end  of  1 873  ho  made  a  journey  to  Algiers 
(or  his  health,  but,  returning  in  the  bitter  Kngjial>  spring, 
ho  wasafpiin  proRtratnl  ;  and  on  Juno  5,  1875,  ha  died  of 
conaumplinn  at  St  Klllan'^  Perthshire. 

Tb»  work*  of  FtrdTJrk  W.IVrr  ira  tliorougljr  oriinnal  ind  hi- 
dirUlua),  both  in  th<  t«<'hniqn>  of  ihair  coluur  anj  axorution  iiid  in 
tlMir  Ti*»  of  Dalaro  sad  hanunitjr.     Uli  colour,  ospociall)'  in  hii 


I  wator-coloufi,  is  pure,  powerful,  ana  fall  of  delicate  gradations ;  h« 
had  Ok  adniirablo  sense  of  design,  and  tho  figures  of  his  peasants 
at  their  daily  toil  show  a  grace  and  sweeping  largentss  of  line  which 
recalls  the  antique  ;  while  the  sentiment  of  his  subjects  is  unfail- 
ingly refined  and  poetic. 

"VV'ALKER,  Seabs  Co6k  (1805-1853),  astronomer,  was 
born  at  Wilmington,  Massachusetts,  U.S.,  on  March  28, 
1805.  He  kept  a  school  at  Philadelphia  till  1845,  when 
he  was  appointed  assistant  at  the  AVashington  observatory. 
Shortly  afterwards  he  took  charge  of  the  astronomic^ 
department  of  the  L'^nited  States  Coast  Survey,  where  ho 
was  among  the  first  to  make  use  of  the  elec.trie  telegraph 
for  the  purpose  of  determining  the  difference  of  longitude 
between  two  stations,  and  he  introduced  the  method  of 
registering  transit  observations  electrically  by  ineans  of  a 
chronograph.  He  also  investigated  tho  orbit  of  the  newly 
discovered  planet  Neptune.  He  died  at  Cincinnati  on 
Januarj-  30,  1853. 

WALLACE,  Sib  Wiliiam,  the  most  poptdar  national 
hero  of  Scotland,  is  believed  to  have  been  the  second  son 
of  Sir  Malcolm  Wallace  of  Elderslie  and  Auchinbothie,  in 
Renfrewshire.  The  date  of  his  birth  is  not  certainly 
ascertained,  but  is  usually  given  as  127C.  The  only 
authority  for  the  events  of  his  early  life  is  the  metrical 
history  of  Blind  Harry.  That  authority  cannot  be 
implicitly  relied  on,  though  we  need  not  conclude  that 
the  minstrel  invented  the  stories  he  relates.  He  lived 
about  two  centuries  later  than  Wallace,  during  which  a 
considerable  body  of  legend  had  probably  gathered  round 
the  name,  and  these  popular  "gestis"  he  incorporates  in 
his  narrative.  At  the  same  time  he  professes  to  follow  as 
his  "  autour "  an  account  that  had  been  written  in  Latio 
by  John  Blair,  the  personal  friend  and  chaplain  of  Walhico 
himself.  As  Blair's  account  has  perished,  we  cannot  tell 
how  far  the  minstrel  has  faithfully  followed  his  authority, 
but  some  comparatively  recent  discoveries  have  confirmed 
the  truth  of  portions  of  the  narrative  which  had  pre- 
viously been  doubted.  At  best,  however,  his  authority 
must  be  regarded  with  suspicion,  except  when  it  is  con- 
firmed by  other  and  more  trustworthy  evidence. 

Only  for  a  period  of  less  than  two  years  in^is  life — 
from  the  beginning  ot  the  insurrection  in  1297  to  the 
tittle  of  Falkirk — docs  Wallace  come  before  us  in  tho 
clearest  historical  light.  With  tho  exception  of  one  or 
two  glimpses  of  him  that  we  obtain  from  authentic 
historical  documents,  tho  recorded  events  of  bis  later  as  of 
his  earlier  life  rest  on  no  more  certain  authority  than 
that  of  Blind  Harry. 

In  his  boyhood,  according  to  tho  usual  accouuU,  he 
resided  for  .some  time  at  Dunipace,  in  Stirlingshire,  with 
an  uncle,  who  is  styled  "  i<arson  "  of  tho  place.  By  this 
uncle  he  was  partially  educated,  and  from  him  ho  imbibed 
an  enthusiastic  love  of  liberty.  His  education  was 
continued  at  Dondoe,  whero  he  made  tho  ac<|Uaintanca 
of  John  Blair.  Ou  account  of  an  incident  that  happened 
at  Dundee — his  slaughter  of  a  young  Englishman  named 
Selby,  for  an  insult  offered  to  him — ho  is  said  to  havo 
been  outlawed,  and  so  driven  into  rebellion  again.it  the 
English.  Betaking  himself  to  tho  wilds  of  the  country, 
he  gradually  gathered  round  him  a  body  of  desperate 
men  whom  he  led  in  various  attacks  uixtn  tho  English. 
In  consequence  of  tbo  success  of  these  early  cnlcrprisee 
his  following  largely  incrca.ioJ,  several  of  the  mora 
patriotic  nobles — including  tho  steward  of  Scotland, 
Sir  Andrew  Moroy,  Sir  John  do  Graham,  Douglas  tho 
Hardy,  Wishart,  bishop  of  Glasgow,  and  others — having 
joined  him.  His  insurrection  now  bocamo  moio  o|>ca 
and  pronounced,  and  his  cntorpriim  of  greater  imiort- 
anre.  An  attack  was  made  u|>on  llio  Engli\h  justiciar, 
Ormsby,  who  was  holding  his  court  at  Scono.  Tho 
justiciar    himself    cscaiied.    but    many    of    his    (oUowsri 
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were  ca-ture<l  or  sloin.  Tho  burni.ig  of  tho  Barno  of 
Avr,  tlio  quarters  of  Knglisb  soldiers,  in  revenge  for  tho 
treacherous  slaughter  of  his  uncle,  Sir  Ronald  Crawford, 
and  other  Scottish  noMcniPn,  followed.  Tho  success  of 
theM  exploits  induced  tho  English  king  to  tako  measures 
(or  staying  the  insurrection.  A  large  army,  under  tlie 
command  of  Sir  Henry  Percy  and  Sir  Robert  Clifford, 
was  sent  against  the  insurgents,  and  camo  u)>  with  them 
at  Irvi->c.  Dissensions  broke  out  among  the  Scottish 
leaders,  and  all  WalKice's  titled  friends  left  him  and 
made  submission  to  Edward,  except  tho  ever  faithful  Sir 
Andrew  Moray.  The  treaty  of  Irvine,  by  which  these 
Scottish  nobles  agreed  to  acknowledge  Edward  as  their 
sovereign  lord,  is  printed  in  llymer's  FceJeia.  It  is  dated 
9th  July  1297,  and  is  the  first  public  document  in  which 
the  name  of  Sir  William  Wallace  occurs.  Wallace  retired 
to  the  north,  and  although  deserted  by  the  barons  was 
i-oon  at  the  head  of  a  large  array.  The  vigour  and  success 
of  his  operations  was  such  that  in  a  short  time  he 
succeeded  in  recovering  almost  all  the  fortresses  held  by 
tho  English  to  the  north  of  tho  Forth.  Ho  had  begun 
the  siege  of  Dundee  when  he  received  information  tbat 
an  English  army,  led  by  the  earl  of  Surrey  and  Cressing- 
ham  the  treasurer,  was  on  its  march  northward.  Leaving 
the  citizens  of  Dundee  to  continue  the  siego  of  the  castle, 
he  made  a  rapid  march  to  Stirling.  '  Encamping  in  the 
nefghbourheod  of  tho  Abbey  Craig — on  which  now  stands 
the  national  monument  to  his  memory — he  watched  the 
passage  of  the  Forth.  After  an  unsuccessful  attempt  to 
bring  Wallace  to  terms,  the  English  commander,  on  the 
morning  of  11th  September  1297,  began  to  cross  tho  bridge. 
\Mien  about  one-half  of  his  army  had  crossed,  and  whil*^ 
they  were  still  in  disorder,  they  were  attacked  with  such 
fury  by  Wallace,  that  almost  all — Cressingham  among  the 
number — were  slain,  or  driven  into  tho  river  and  drowned. 
Those  on  the  south  side  of  the  river  were  seized  with 
panic  and  fled  tumultuously,  having  first  set  fire  to  the 
bridge.  The  Scots,  however,  crossed  by  a  ford,  and  con- 
tinued the  pursuit  of  the  enemy  as  far  as  Berwick.  Sir 
Andrew  >[oray  fell  in  this  battle.  Tho  results  of  it  were 
imjiortant.  The  English  were  everywhere  driven  from 
Scotland.  To  increase  the  alarm  of  the  Engli.sh,  as  well 
as  to  relieve  tho  famine  which  then  prevailed,  Wallace 
organized  a  great  raid  into  the  north  of  England,  in  the 
course  of  which  he  devixstated  the  country  to  the  gates  of 
Newcastle.  On  his  return  he  was  elected  guardian  of 
the  kingdom.  In  this  office  he  set  himself  to  reorganize 
the  army  and  to  regulate  the  affairs  of  the  country.  His 
measures  were  marked  by  much  wisdom  and  vigour,  and 
for  a  short  time  succeeded  in  securing  order,  even  in  the 
face  of  the  jealousy  and  opposition  of  the  nobles.  Edward 
was  in  Flanders  when  the  news  of  this  successful  revolt 
reached  him.  Ho  hastened  home,  and  at  the  head  of  a 
great  army  entered  Scotland  in  July  1298.  Wallace 
was  obliged  to  adopt  the  only  plan  of  campaign  which 
could  give  any  hope  of  success.  He  slowly  retired  before 
the  English  mojiarch,  driving  off  all  supplies  and  wasting 
the  country.  The  nobles  as  usual  for  the  most  part 
deserted  his  standard.  Those  that  remained  thwarted  his 
councils  by  their  jealousies.  His  plan,  however,  came  very 
near  being  successful.  ■  Edward,  compelled  by  famine, 
had  already  given  orders  for  a  retreat  when  ho  received 
information  of  Wallace's  [xjsition  and  intentions.  The 
army,  then  at  Kirkliston,  was  immediately  set  in  motion, 
and  ne.Tt  morning  (July  22,  1298)  Wallace  was  brought 
to  battle  in  the  vicinity  of  Falkirk.  After  an  obstinate 
fight  the  Scots  were  overpowered  and  defeated  with 
great  loss.  Among  the  slain  was  Sir  John  do  Graham, 
he  bosom  friend  of  Wallace,  whose  death,  as  Blind  Harry 
tells,  threw  the  hero  into  a  frenzy  of  rage  and  grief.     The 


account  of  his  distress  is  one  of  tho  finest  and  most 
touching  passages  in  tho  poem.  With  tho  remains  of  his 
army  Wallace  found  refuge  for  tho  night  in  tho  Torwood 
— known  to  him  from  his  boyish  life  at  Dunipaco.  Ho 
then  retreated  to  the  north,  burning  tho  town  and  castia 
of  Stirling  on  his  way.  Ho  resigned  tho  oliico  of 
guardian,  and  betook  himself  again  to  a  wandering  life 
and  a  desultory  and  predatory  warfare  against  tho  English. 
At  this  point  his  history  again  becomes  obscure.  Ho  is 
known  to  have  paid  a  visit  to  France,  with  tho  purpose  of 
ottaining  aid  for  his  country  from  the  French  king. 
Thi.T  visit  i.'!  narrated  with  many  untrustworthy  details 
by  l?lind  Harry  ;  but  tho  fact  is  established  by  other  and 
indisputable  evidence.  When  in  tho  winter  of  1303-4 
Edward  received  the  submission  of  the  Scottish  nobles, 
^Vallace  was  expressly  excepted  from  all  terms.  And 
after  the  capture  of  Stirling  Castle  and  Sir  William 
Oliphant,  and  tho  submission  of  Sir  Simon  Fra.ser,  he  was 
left  alone,  but  resolute  as  ever  in  refusing  allegiance  to 
the  English  king.  A  price  was  set  upon  his  head,  and 
tho  English  governors  and  captains  iu  Scotland  had  ordei 
to  use  every  means  for  his  capture.  On  tho  5th  August 
1305  he  was  taken — as  is  generally  alleged,  through 
treachery — at  Kobroyston,  near  Glasgow,  by  Sir  John 
Menteith,  carried  to  tho  castle  of  Dumbarton,  and  thence 
conveyed  in  fetters  and  strongly  guarded  to  London.  Ho 
reached  London  on  the  22d  August,  and  next  day  was 
taken  to  Westminster  Hall,  where  he  was  impeached  as  a 
traitor  by  Sir  Peter  Mallorie,  the  king's  justice.  To  the 
accusation  Wallace  made  the  simple  reply  that  ho  could 
not  be  a  traitor  to  the  king  of  England,  for  he  never  was 
his  subject,  and  never  swore  fealty  to  him.  He  was  found 
guilty  and  condemned  to  death.  The  .sentence  was  executed 
the  same  day  with  circumstauces  of  unusual  cruelty. 

The  cause  of  national  mdependcDco  was  not  lost  with  tho  life  of 
Wallace.  Notwithstanding  the  cruelty  and  indignity  amid  which 
it  terminated,  that  life  was  not  a  failure.  ■  It  has  been  an  inspiration 
to  his  countrymen  ever  since.  The  popular  ideas  regarding  his 
stature,  strength,  bodily  prowess,  and  undamited  courago  aro  con- 
tirmcd  by  the  writers  nearest  his  own  time — Wyntoun  and  Fordun. 
And  indeed  no  man  could  iu  that  ago  have  secured  the  personal 
ascendency  which  lie  did  witliout  tho  possession  of  these  qualities. 
The  little  we  know  of  liis  statesraanship  diving  tho  short  period  he 
was  in  power  gives  proof  of  political  wisdom.  His  patriotism  was 
conspicuous  and  disinterested.  He  was  well  skilled  in  tho  modes 
of  warfare  that  suited  the  country  and  the  times.  That  he  failed  in 
freeing  his  country  from  tho  yoke  of  England  was  due  chiefly  to  tho 
jealousy  with  which  ho  was  regarded  by  the  men  of  rank  ami  power. 
Bat  ho  had  a  nobler  success  in  inspiring  his  countivmen  with  a  spirit 
which  made  their  ultimate  coinpiest  impossible,  (A.  F.  H. ) 

WALLACE,  William  (1768-1843),  mathematician, 
was  born  on  September  23,  1768,  at  Dysart,  in  Fife- 
shire,  where  he  received  his  school  education.  In  1784 
his  family  removed  to  Edinburgh,  where  he  himself  was 
sot  to  learn  the  trade  of  a  bookbinder ;  but  his  taste  for 
mathematics  had  already  developed  itself,  and  he  made 
such  use  of  his  leisure  hours  'Vat  before  the  completion  of 
his  apprenticeship  he  had  made  considerable  acquirements 
in  geometry,  algebra,  and  astronomy.  He  was  further 
assisted  in  his  studies  by  Professors  Kobison  and  Playfair, 
to  whom  his  abilities  had  become  known.  After  various 
changes  of  situation,  dictated  mainly  by  a  desire  to  gain 
time  for  .study,  he  became  assistant  teibher  of  mathematics 
in  the  academy  of  Perth  in  1791,  and  this  post  he  ex- 
changed in  1803  for  a  mathematical  mastership  in  the 
Royal  Military  College  at  Great  Marlow  (afterwards  at 
Sandhurst).  In  1819  ho  was  chosen  to  succeed  Playfair 
in  the  chair  of  mathematics  at  Edinburgh,  and  in  1838, 
when  compelled  by  ill-health  to  retire,  ho  received  a 
Government  pension  for  life.  He  died  in  Edinburgh, 
after  a  lingering  illness,  on  Ajiril  28,  1843. 

Ill  his  earlier  years  AN'allaco  was  aw  occa.sio.ial  cohtributor 
to    Loyboumo's  MaUu-matkal  Repository  and  to  the   Ocntlcman'i 
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Mathfmatiad  Comymiion,  'Vtivpon  IfOI  Ind  ISIO  he  contrihntcd 
the  articles  '*  Al^i-I«rn,"  "Cocic  Section?,"  '*Trigonoint-tyy,"  and 
several  others  in  mathematical  and  physical  science  to  the  fourth 
edition  of  the  EncijctopxAia  LrUannica,  and  some  of  thsse  were  re- 
tained in  subsequent  (.-ditioas  from  the  fifth  to  the  eighth  inclusive. 
He  was  also  the  autlior  of  the  principal  mathematical  articles  in 
tlie  Edintmrgh  Enojctojtsulia,  edited  by  Brewster  (ISOS-SO).  Sub- 
joined is  a  list  of  his  more  important  papers  contributed  to  the 
TransoiiUms  of  the  Koyul  Society  of  Edinburgh; — "Geometrical 
Porisms,  with  Examples  of  their  Applications  to  the  Solution  of 
Problems"  (1796);  "  A  new  Method  of  expressing  the  Coefficients 
in  the  Development  of  the  Furnuila  which  represents  the  ilutual 
Perturbation  of  two  Planets"  (1802);  "  New  Series  for  the  Quadra- 
ture of  the  Conic  Sections,  niid  the  Computation  of  Logarithms  " 
(18081;  "  Investi^tiou  of  Formulfe  for  finding  thp  Logarithms  of 
Trigonometrical  Quantities  from  ouc  another  (1823);  "Account 
of  the  Invention  of  the  Pantograph,  and  a  Description  of  the 
Eidograph,"  the  latter  being  an  iustrument  of  his  own  invention 
(1531) ;  V  Analogous  Properties  of  Elliptic  and  Hyperbolic  Sectors  " 
(1839);  and  "Solution  of  a  Functional  Equation,  with  its  Applica- 
tion tb  the  Parallelogram  of  Forces  and  the  Curve  of  Equilibration." 
In  183o  he  contributed  "Two  Elementary- Solutions  of  Kepler's 
Problem  by  the  Angular  Calculus."  to  the  Royal  Astronomical 
Society ;  and  for  tho  Cambridge  Philosophical  Societ)'  he  wrote  a 
paper  on  "Geometrical  Theorems  and  Formuhe,  particularly  ap- 
plicable to  some  GeOdetical  Problems." 

WALLASEY,  a  town  of  Cheshire,  England,  on  rising 
ground  near  a  branch  of  the  Mersey  called  Wallasey  Pool, 
which  bounds  it  on  the  S.E.,  while  to  the  X.W.  is  the 
Iri:;h  Sea.  It  is  about  2  miles  north-west  of  Birkenhead, 
of  which  part  of  it  is  practically  a  suburb,  and  Wallasey 
Pool  is  now  occupied  by  the  Great  Float,  forming  an 
immense  dock  of  about  150  acres.  The  church  of  St 
Hilary,  rebuilt  ip  the  18th  century,  with  the  exception  of 
the  tower  bearing  date  1536,  having  been  gutted  by  fire 
in  1857,  the  whole,  except  the  tower,  was  rebuilt  in  the 
Early  English  style.  The  free  grammar  school,  built  and 
endowed  by  Major  Henrj-  Meols  in  1656-57,  was  re-estab- 
lished under  a  schemp  of  the  charity  commissioners,  and 
reopened  in  1876.  On  the  shore  of  the  Irish  Sea  is 
Leasowe  Castle,  once  known  as  Mock-Beggar  Hall,  and 
supposed  to  have  been  erected  by  the  earls  of  Derby  in  the 
reign  of  Elizabeth,  in  order  to  witness  the  races.  On  the 
sides  of  Wallasey  Pool  are.  remains  of  a  submarine  forest 
bed,  in  whi:t  various  animal  skeletons  have  been  found. 
The  popuUtion  of  the  urban  sanitary  district  (which 
includes  Liscard  anJ  Poulton,  with  Seacomb,  the  total 
area  being  3408  acres)  in  1871  was  14,94-1,  and  in  1881 
it  was  21,192. 

At  the  Conquest  Wallnsev  formed  part  of  the  possessions  of 
Robert  de  Rhuddlsn,  and  on  his  decease  became  iiart  of  the  fee  of 
Halton.     In  tho  reign  of  Elizabeth  it  had  a  small  j>ort,  to  which 

there  II'— I  'Virec  banincs  and  fourteen  men.    In  16G3  the  manor 

was  V  the  carl  of  Derby,  bnt  various  parts  afterwards 

beca:  For  a  considerable  time  the  horse  races  held  on 

what  v..ti  then  a  common  had  considt-rablo  reputation,  but  they 
were  discontinued  in  1760.  At  these  rares  the  duke  of  Monmouth, 
ton  of  Charles  II.,  onro  rCKle  his  own  horse  and  won  tlio  plate. 

WALLA  WALLA,  a  city  and  the  county  scat  of  Walla 
Walla  county,  Wa.ihington  Tcrritor)-,  United  States,  is 
situated  in  a  valley  on  Mill  Creek,  a  tributarj*  of  the 
Walla  Walla,  in  a  fertile  agricultnr.il  region,  devoted 
mainly  to  the  growth  of  wheat,  fruit,  and  vegetables. 
The  popoUtion,  which  in  1880  was  3588.  was  estimated 
at  5000  in  ISHS. 

WALLENSTEIX  (properly  Wali>stei?i),  ADAi-nrnr 
EusF.nii'H  vox  (1583-1634),  duke  of  Fricdiand,  Rapan, 
and  Mecklenburg,  waji  born  on  the  hereditary  estate  of  liis 
family,  Hcrmanir.  in  flohcinia,  on  15lh  September  1583. 
Hi*  parcnta  were  F'rol>^tant»,  and  in  early  youth  he 
Altr  ded  tho  Khool  of  tho  llrothcm  of  tho  Common  Life 
»t  Kowiiuniberg.  After  the  death  of  his  )>arent9  bo  was 
lent  by  his  nncle,  Slnn,^tA,  tn  the  .Ictiiit  college  at  Olmiitr, 
where  he  joined  tho  Iloman  Cnlfcnlir  (Unirch.  In  1509  ho 
went  to  tlic  iini»eniity  of  AU<I"tI,  which  ho  had  to  leave  in 
coOM^Ucncc  of  (oiiic  boyish  (ollici.     Aftcr»atib  hv  studied 


a;  Bologna  and  Padua,  and,  according  tc  the  custom  of  the 
yottn.j  nobles  of  the  time,  visited  many  places  in  southeri. 
anu  western  Europe.  While  in  Padua,  he  gave  much  atten- 
tion %i^  Hstrology,  and  during  the  rest  o(  his  hfe  he  seems 
never  to  heve  wavered  in  the  conviction  that  he  might 
trust  to  the  staia  for  indications  as  to  his  destiny. 

For  some  time  Wa'lenstein  served  in  th3  army  of  the 
emperor  Kudolpi?  XL  in  Hungary.  In  1606  he  returned 
to  Bohemia,  and  soon  afterwards  he  married  a  rich  widow, 
Lucretia  ICikossie  von  Landcck,  whose  lands  in  Moravia 
he  inherited  after  her  death  in  1614.  Supporting  the  arch- 
duke Ferdinand  in  his  war  with  Venice,  ho  became  favour- 
ably known  at  court,  and  his  influence  was  increased  by 
his  marriage  with  Isabella  Katharina,  daughter  of  Count 
Harrach,  a  confidential  adviser  of  the  emperor  Matthias. 

In  the  disturbances  which  broke  out  in  Bohemia  in  1613 
— disturbances  which  proved  to  be  the  beginning  of  the 
Thirty  Years'  War — advances  were  made^to  Wallenstein 
by  the  revolutionary  party  ;  but  he  preferred  to  associate 
himself  with  the  imperial  cause,  for  which  he  repeatedly 
fought  with  marked  success.  In  1620  he  was  made 
quartermaster-general  of  the  army  of  the  League,  com- 
manded by  Tilly.  Wallenstein  was  not  present  at  the 
battle  of  the  Weissenberg  (1620),  but  soon  afterwards  he 
did  brilliant  ser\;ice  a.s  second  in  command  of  the  army 
which  opposed  Bethlen  Gabor  in  Moravia. 

The  Imttle  of  the  Weissenberg  placed  Bohemia  absolutely 
at  the  mercy  of  the  emperor  Ferdinand;  and  Wallenstein, 
who  was  a  man  of  insatiable  ambition,  knew  how  to  turn 
the  prevailing  confusion  to  his  own  advantage.  Through 
no  very  honourable  means  he  secured  the  inheritance  of 
the  great  estates  belonging  to  his  m6ther's  familj-,  and  tho 
emperor  sold  to  him  on  easy  terms  vast  tracts  of  confiscated 
lands.  His  possessions  he  was  allowed  to  form  into  a 
territory  called  Friedland,  and  ho  was  raised  in  1622  to 
the  rank  of  an  imperial  count  and  palsgrave,  in  1623  to 
that  of  a  prince.  In  1625  he  was  made  duke  of  Fried- 
land.  In  the  government  of  his  principality  he  displayed 
much  vigour  and  foresight.  Ho  not  only  placed  the  ad- 
ministration of  justice  on  a  firm  basis,  but  by  many  wise 
measures  develo|^>ed  agriculture  ond  mining  and  manufac- 
turing industries. 

Tho  early  successes  of  the  emperor  Ferdinand  in  the 
Thirty  Years'  War  were  due  chiefly  to  tho  army  of  tho 
League,  which  ho  could  only  indirectly  control.  When  he 
was  threatened  with  a  coalition  of  the  Protestant  powers;, 
with  Christian  IV.  of  Denmark  as  his  most  active  enemy, 
he  was  anxious  to  have  an  army  of  his  own,  which  should 
be  more  devoted  than  that  of  tho  League  to  tho  interests 
of  his  dynasty.  Ho  had  not,  however,  the  means  of  secur- 
ing the  fulfilment  of  lis  wish.  In  these  circumstances 
Wallenstein  saw  that  he  might  have  an  opi^iortunity  of 
playing  a  great  part  in  tho  events  of  tho  age  ;  and  accord- 
ingly, early  in  1626,  ho  ofT  red  to  raise  an  army  for  tho 
imperial  service.  After  some  negotiations  tho  offer  was 
accepted,  the  understanding  being  that  the  troops  were 
to  bo  maintained  at  the  cost  of  tho  countries  tiicy  might 
occupy.  Wnllen.stein  had  always  Ix^cn  a  poi>ular  com- 
mander, and  great  numbers  of  recruits  flocked  to  his 
standard,  so  that  ho  soon  found  himself  at  the  head  of  an 
army  of  30,000  men.  With  this  force  ho  marched  north- 
wards for  the  piirposo  of  co  o|>erating  with  Tilly'against 
Christian  IV.  and  Mansfcld.  No  engagement  was  fought 
in  1625;  but  on  April  25,  1626,  Wallenstein  defeated 
Mansfeld  at  the  bridgt?  of  Drjwau,  and  later  in  tho  joar 
Christinn  IV.  was  defeated  by  Tilly  at  Lutter.  Wallenstein 
pursued  Mansfeld  into  Hungnry,  where  the  IVotoslant 
general  cflcctcd  u  junction  with  Bethlcn  Gabor,  Before 
the  end  of  the  year  Mansfeld  died,  and  Bethlcn  Oahor  came 
to  terms  witli  the  cmjicror. 
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Hkving  estAblished  peace  in  Hungnry,  Wnllenstein  pro- 
tccdeJ,  in  1G27,  to  clear  Silesia  of  some  rein..r;!;3  of 
Minsfeld'a  "arm;.  :  and  at  this  tinio  ho  Ininght  from  the 
emperor  the  duchj  of  Sagtin,  his  outlay  in  the  conduct  of 
the  war  being  taken  into  account  in  the  conclusion  of 
the  bargain.  Ho  then  joined  Tilly  in  the  struggle  with 
Chriitiau  1\'.,  and  afterwards  took  possession  of  the  duchy 
01  Mev-klenburg,  which  was  granted  to  bim  in  reward  for 
hi*  servicos,  the  herctlitary  dukes  being  displaced  on  the 
groaod  that  they  had  helped  the  Danish  king.  He  failed 
to  capture  Stralsund,  which  he  besieged  for  several  months 
ia  162S.  This  was  his  first  imi>ortant  reverse,  and  it  caused 
liim  bitter  ai  ipj>ointment,  for  he  had  hoped  that  by  oVtain- 
ing  free  acce^  to  the  Baltic  he  might  be  able  to  make  the 
emperor  as  supreme  at  sea  as  he  seemed  to  be  on  land. 
It  was  a  }virt  of  ^Yallenstein's  scheme  that  he  should  ob- 
tain possession  of  the  Hanseatic  towns,  and  through  them 
destroy  the  naval  power  of  the  Scandinavian  kingdom,  the 
Netherlands,  and  England.  This  plan  completely  broke 
down  when  he  was  compeUed  to  withdraw  his  iroops  from 
the  brave  city  which  he  had  sworn  to  take  ever  if  iKwcro 
bound  with  chains  to  heaven.  Notwithstanding  .his  check, 
the  imperial  cause  prospered;  and  early  in  1629  Christian 
IV.  was  obliged  to  accept  terms  of  peace.  About  *ho  same 
time  Ferdinand  issued  the  famous  edict  -of  restitution, 
which  excited  deep  resentment  in  every  Protestant  state 
in  the  realm. 

Meanwhile  TVallenstein  had  made  for  himself  a  host  of 
enemies  among  the  princes  of  the  empire.  They  regarded 
him  as  an  upstart,  and  complained  of  the  incessant  exactions 
of  his  army.  Moreover,  it  was  by  no  means  clear  what  he 
intended  to  do  with  the  great  force  he  had  gathered  around 
him.  lie  was  sometimes  heard  to  speak  ominously  of  the 
arrogance  of  the  princes,  and  it  appeared  probable  that  ho 
might  try  to  bring  them,  Catholics  and  Protestants  alike, 
into  rigid  subjection  to  the  crown.  Again  and  again,  there- 
fore, the  emperor  was  advised  to  dismiss  him  from  his 
command.  Ferdinand  was  very  unwilling  to  part  with  one 
who  had  served  him  so  well ;  but  the  demand  was  pressed 
so  urgently  by  the  electors  in  1630  that  he  had  no  alter- 
native, and  in  September  of  that  year  envoys  were  sent  to 
Wallenstein  to  announce  his  removal.  Had  the  emperor 
declined  to  take  this  course,  the  princes  would  probably 
have  combined  against  him ;  and  the  result  world  have 
been  a  civil  war  even  more  serious  than  that  which  had 
already  brought  so  many  disasters  upon  the  country.  This 
was  perfectly  understood  by  Wallenstein,  who  therefore 
accepted  the  emperor's  decision  calmly,  and  retired  to 
Gitschin,  the  capital  of  his  duchy  of  Friedland. 

Some  months  before  the  dismissal  of  Wallenstein, 
Gostavus  Adolphus  had  landed  in  Germany,  and  it  soon 
became  obvious  that  he  was  by  far  the  most  formidable  of 
the  enemies  with  whom  the  emperor  had  yet  had  to  con- 
tend. Tilly  was  defeated  at  Breitenfeld  and  in  the  battle 
of  the  Lech,  yvherc  he  received  a  mortal  wound ;  and 
Gustavns  advanced  to  Munich,  while  Bohemia  was  occupied 
by  his  allies  the  Saxons.  After  the  battle  of  Breitenfeld 
the  em()cror  entreated  Wallenstein  to  come  once  more  to 
his  aid.  Wallenstein  at  first  declined;  he  had,  indeed, 
been  secretly  negotiating  with  Gustavus  Adolphus,  in  the 
hope  that  he  might  thus  be  able  to  maintain  Tiis  hold  over 
his  great  possessions.  In  the  end,  however,  he  accepted 
,he  oSera  made  to  him  by  Ferdinand,  and  in  the  spring 
of  1G32  he  took  the  field  with  an  army  of  more  than 
40,000  men.  This  army  was  placed  absolutely  under  his 
control,  so  that  he  assumed  the  position  of  an  indcDendent 
prince  rather  than  of  an  ordinary  subject 

His  firot  aim  was  to  drive  the  Saxons  from  Bohemia, 
— an  objet-t  which  he  accomplished  without  serious  diffi- 
ctilty.     Then  he  advanced  against  Gustavua  Adolphus,  who 


ottackcj  him  near  Nuremberg  on  the  .3d  of  Septemoer, 
but  was  driven  back.  On  tlic  IGth  uf  November  1632  a 
decisive  battle  was  fought  at  Liitzen,  in  Saxony.  Tr  this 
battle  the  imperialists  were  routed,  but  Gustavus  Adolphus 
was  killed. 

To  the  dismay  of  Ferdinand,  Wallenstein  made  no  use 
of  the  ojiportunity  provided  for  him  by  the  death  of  the 
Swedish  king,  but  withdrew  to  winter  quarters  in  Bohemia. 
In  the  campaign  of  1G33  much  astonishment  was  causca 
by  his  apparent  unwillingness  to  attack  the  enemy.  The 
truth  was  that  ho  was  preparing  to  desert  the  empi.."'. 
That  he  sincerely  desired  to  secure  for  Gcnnany  the  benefits 
of  peace  is  probable  enough,  but  it  is  certain  that  he  wai 
also  resolved  to  make  for  himself  a  po.sition  of  command- 
ing importance.  He  entered  into  negotiations  with  Saxory, 
Brandenburg,  Sweden,  and  France ;  and  one  of  his  condi- 
tions was  that  the  possession  of  the  kingdom  of  Bohemip 
should  be  guaranteed  to  him.  Ho  had  vast  and  somewhat 
vague  schemes  for  the  reorganization  of  the  entire  constitu- 
tional system  of  the  empire,  and  he  himself  was  to  hive 
supreme  authority  in  determining  the  political  destinies  of 
his  country. 

Irritated  by  the  distrust  excited  by  his  proposals,  an'' 
anxious  to  make  his  power  felt,  he  at  last  assumed  tUe 
offensive,  and  in  October  he  defeated  the  SweriM  at 
Steinau.  Soon  afterwards  he  entered  Lusatia  and  took 
Gcirlitz  and  Bautzen,  and  despatched  a  troop  of  ca.alry 
as  far  as  Berlin.  He  then  resumed  the  negotiations,  a.nd 
pressed  for  a  full  and  final  acceptance  of  bis  plans.  In 
December  he  retired  with  his  army  to  Bohemia,  fix:ng  his 
headquarters  at  Pilsen. 

It  had  soon  been  suspected  in  Vienna  that  VTall  Istein 
was  playing  a  double  part,  and  the  emperor,  encouraged  by 
the  Spaniards  at  his  court,  anxiously  sought  for  means  of 
getting  rid  of  him.  Wallenstein  was  well  aware  of  the 
designs  formed  against  him,  but  displayed  little  energy  in 
his  attempts  to  thwart  them.  This  was  due  in  part,  no 
doubt,  to  ill  health,  in  part  to  the  fact  that  he  trusted  to 
the  assurances  of  his  astrologer,  Seni,  with  whom  he  often 
conferred.'  He  also  felt  confident  that  when  the  time  came 
for  his  army  to  decide  between  him  and  the  emperor  the 
decision  would  be  in  his  own  favour. 

His  principal  officers  assembled  around  him  at  a  banquet 
on  the  12tb  January  1634,  when  ho  submitted  to  them  a 
declaration  to  the  effect  that  they  would  remain  true  to 
him.  This  declaration  they  signed.  More  than  a  month 
later  a  second  paper  was  signed  ;  but  on  this  occa.sion  the 
officers'  expression  of  loyalty  to  their  general  was  associated 
with  an  equally  emphatic  expression  of  loyalty  to  their 
emperor.  By  this  time  Wallenstein  had  learned  that  he 
had  too  easily  allowed  himself  to  be  lulled  into  a  sense  of 
security,  and  that  he  needed  to  act  warily.  On  the  24th 
of  January  the  emperor  had  signed  a  secret  patent  remuv- 
ing  him  from  his  command  and  requiring  the  army  to  objy 
Count  Gallas ;  and  imperial  agents  had  been  labouring 
to  undermine  Wallensteiu's  influence.  Another  patent 
charging  Wallenstein  and  two  of  his  officers  with  high 
treason,  and  naming  the  generals  who  were  to  assume  ;he 
supreme  command  of  the  army,  was  signed  on  the  1  3th 
February,  and  published  in  Prague. 

AVhen  Wallenstein  heard  of  the  publication  of  this 
p.itent,  he  realized  the  full  extent  of  his  danger,  anc.  on 
the  23d  February,  accompanied  by  several  of  his  most 
intimate  friends,  and  guarded  by  about  1000  men,  he  went 
from  Pilsen  to  Eger,  hoping  to  obtain  the  protection  of  the 
Protestant  general  Bernard  of  Weimar.  After  the  arriva' 
of  the  party  at  Eger,  Colonel  Gordon,  the  commaridant, 
and  Colonels  Butler  and  Leslie  agreed  to  rid  the  emperor 
of  his  enemy.  On  the  evening  of  the  25th  Fnbruarj 
I  Wallensteiu's  supporters  lllo,  Kinsky,  Terzky,  and  Neumann 
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were  received  at  bt.nqnet  by  the  three  colonels,  and 
murdered  by  Beviral  dragoons.  Butler,  accompanied  >y 
Captain  Devereui  and  a  number  of  soldiers,  then  hurried  to 
the  house  where  WaUcnstein  was  staying,  and  broke  in') 
his  room.  He  had  just  taken  a  bath,  and  was  standing  in 
bis  shirt  ready  to  go  to  bed.  He  was  instantly  killed  by  a 
thrust  of  Devcreui's  partisan.  The  body  was  taken  to  the 
citadel,  and  laid  beside  those  of  his  murdered  comrades. 
Wallenstein  was  buried  at  Gitschin,  but  in  1732  the 
remains  were  removed  to  the  castle  chapel  of  Miinchen- 
gratz. 

No  direct  orders  for  the  murder  of  'Wallenstein  had 
been  issued,  but  it  was  well  understood  that  tidings  of  his 
death  would  be  welcome  at  court  The  murderers  were 
handsomely  rewarded  for  what  they  had  done,  and  their 
deed  was  commended  as  a  necessary  act  of  justice. 

VTaUensttin  was  tall,  thin,  and  pale,  with  reddish  hair,  and  ejes 
of  remarkable  brilliancy.  He  was  of  a  proad  and  imperious  temper, 
and  was  seldom  seen  to  laugh.  Ho  worked  hard,  and  invariably 
acted  on  the  motto  that  if  speech  is  silvern  silence  is  golden.  In 
times  of  supreme  difficulty  ne  listened  carefully  to  the  advice  of 
his  couns*lfor8,  but  the  final  decision  was  always  his  own,  and  he 
rarely  revealed  his  thoughts  until  the  moment  for  action  arrived. 
Few  generals  Iiave  surpassed  him  in  the  power  of  quickly  organiz- 
ing great  mJisses  of  men  and  of  inspiring  them  with  confidence 
and  enthusiasm  ;  and  as  a  statesman  he  was  distinguished  for  the 
boldness  of  his  conceptions  and  the  liberality  of  his  sentiments. 
All  his  good  qualities  were,  however,  marred  by  a  furious  lust  for 
power,  in  the  gratification  of  which  he  allowed  no  scruples  to  stand 
in  his  way. 

See  rurater,  AthrrfM  ron  Watlmitftn(l6H)\  BarthoM,  Geuftiefte  del  ffroitfn 
d^mtiefiem  Krie^{\M1i-43)\  Arctln.  iro/Zoii/rln  (IMC) ;  Heltple,  Ifattmttrin  vnd 
Amtm,  ICJ2-Si  (ISiO),  and  Kaittr  Ferdinand  tind  der  Jlerzoy  torn  FrieJland, 
tCSS-li  (I»M):  Harter.  Zur  Geiehtehle  ircllmileint  (16«);  Fiedler,  Zur 
Oetehtefil*  Wallenlteint  (1S«0);  L.  Ton  Ranke,  OeicJiir/ite  WaiUfUteinl  (3d  cd., 
1873) ;  Glndcljr,  OeiefilcMt  de$  dretutgjdhrigen  Kriefft  (IS^).  (J.  SI.) 

WALLER,  Edmc.vd  (1605-1687),  enjoyed  in  the  latter 
Iialf  of  his  long  life  a  high  reputation  as  a  poet,  which  has 
been  partly  fixed  by  the  compliments  of  Drjden  and  Pope. 
Waller  is  a  singular  and  piquant  figure  in  the  histr)ry  of 
the  17th  century;  his  relations  with  Charles  L,  with  the 
Long  Parliament,  with  Cromwell,  with  Charles  II.,  his 
position  as  a  poet,  as  a  courtier,  as  a  privileged  water- 
drinker  among  the  bibulous  Restoration  wits,  form  a  com- 
bination that  has  no  parallel.  The  character  might  be 
paralleled,  but  the  run  of  incidents  is  unique.  He  was 
bom  at  Coleshill,  in  Hertfordshire,  March  3,  1605,  and 
came  of  distinguished  ancestry,  landed  gentry,  with  estates 
in  Kent  and  other  counties,  and  prominent  places  in  the 
public  service  from  the  reign  of  Henry  V.  downwards. 
He  inherited  a  position  of  difficulty  in  view  of  the  civil 
strife  that  began  when  he  reached  manhood  ;  his  mother 
was  herself  an  ardent  Royalist,  bnt  was  connected  by  blocxl 
witli  Hampden  and  by  marriage  with  Cromwell.  His 
fatlicr  died  when  he  was  eleven  years  old.  He  entered 
parliament  at  sixteen,  and  sat  also  in  the  first  and  in  the 
third  parliaments  of  Charles  I.  Ho  was  thus,  as  Clarendon 
put  it,  nursed  in  parliament,  and  this  early  cxi>crienco 
helped  him  to  make  a  figure  afterwards  ;  but  he  took  no 
active  part  at  the  time,  the  chief  use  tliat  he  made  of  his 
advantages  as  a  courtier  and  a  youth  of  fa'<bion  being  to 
marry  a  wealthy  city  hcircw.  With  this  addition  to  the 
handsome  fortune  left  him  by  his  father,  be  retired  to  his 
estate  at  Dcaconafield  and  studied  literature.  This  was 
about  1G.12. 

When  he  first  began  to  write  verses  is  a  doubtful  and 
disputed  point.  CTIarcndnn  snys  that  he  began  at  an  ago 
when  moat  men  Inave  off,  and  if  wo  put  this  at  thirty 
tbero  is  no  pDjIishrd  or  even  probable  evidence  to  the 
contrary;  but,  on  the  other  hand,  it  is  arguod  that  he 
began  at  tho  »gn  of  eighteen,  in  1623,  this  being  the  date 
of  Ine  subject  o(  hli  first  |>ocm, — Prince  Charles's  escape 
from  a  atorm  at  St  Andcro.  Tliis  earliest  date  must  be 
In.  rrastd  by  at  least  two  years,  tho  whole  point  of  the  poem 


being  Charles's  marriage  with  his  queen  Henriett».  wJdcb 
took  place  in  1625.  The  exact  date  of  his  beg'.jnins 
acquires  some  interest  from  Johnson's  dictum  that  he  wrote 
as  smoothly  at  eighteen  as  at  eighty,  "sm(X>thness"  being 
his  established  merit;  and  the  difficulty  of  determining  the 
date  arises  from  his  not  having  "  gathered  his  sticks  into 
a  faggot"  and  published  till  1645.  The  incidents  that 
furnished  him  with  themes  for  his  peculiar  artificial  and 
decorative  treatment  occurred  long  before, — for  example, 
the  duke  of  Buckingham's  death  in  1623,  the  taking  of 
Salle  in  1632,  the  repair  of  St  Paul's  in  1633,  the  death  of 
the  earl  of  Carlisle  in  1636,  his  courtship  of  Lady  Dorothy 
Sidney  —  "Saccharissa" — between  the  death  of  his  first 
wife  in  1634  and  Saccharissa's  marriage  to  another  in  1639. 
But  that  the  poems,  as  we  now  have  them,  were  written 
immediately  after  the  incidents  glorified  in  his  verse  is  an 
uncertain  assumption,  considering  his  elaborating  habits, 
the  strongly  Royalist  tone  of  his  verses  on  public  events, 
and  the  express  statement  of  Clarendon,  who  was  likely  to 
have  known  if  copies  had  been  circulated  in  the  society  of 
the  court  long  before  they  appeared  in  print  If  they  were 
at  least  retouched  by  him  between  the  ages  of  thirty  and 
forty,  the  wonder  of  his  uniformity  of  manner  from  first 
to  last — which,  after  all,  has  been  somewhat  exaggerated 
^— is  considerably  lessened. 

In  the  struggle  between  king  and  parliament.  Waller 
b^d  at  first  to  mediate,  holding  the  king's  demands  un- 
constitutional, but  endeavouring  through  his  advisers  to 
induce  him  to  modify  them.  He  made  such  a  mark  as  a 
speaker  in  the  Short  Parliament  that  at  the  opening  of 
the  Long  Parliament  he  was  chosen  by  tho  Commons  to 
conduct  the  impeachment  of  Judge  Crawley  for  his  ship- 
money  decision.  Thereafter,  as  the  struggle  became  fiercer, 
with  a  view  apparently  to  prevent  parliament  from  pro- 
ceeding to  extremities,  he  engaged  in  what  was  known  as 
Waller's  plot  The  object  of  the  plot  seems  to  have  been 
to  restrain  the  extreme  Parliamentarians  by  some  public 
declaration  of  moderate  opinion,  but  it  was  complicated 
with  another  plot,  the  object  of  which  was  to  assist  the 
king  with  armed  force.  All  Wj^ller'a  relations,  except  bis 
mother,  were  anti-Royalist,  and  it  is  said  that  his  complicity 
was  discovered  by  domestic  treachery.  He  behaved  with 
the  most  abject  meanness  when  arrested  by  order  of  Pym  on 
May  31,  1643,  saved  himself  by  at  once  turning  informer 
and  making  disclosures  that  were  at  least  unreserved,  and 
was  let  oflT  eventually  with  a  fine  of  £10,000  and  banish- 
ment It  was  from  his  exile  in  Paris,  in  1645,  that  be 
directed  his  first  publication  of  poems.  He  lived  there  in 
high  repute  as  a  wit  and  a  munificent  host  till  1654,  when 
Cromwell,  at  the  intercession  of  his  anti-Royalist  relatives, 
allowed  him  to  return  to  England,  and  try  to  mend  his 
impaired  estate.  Ho  celebrated  the  Protector's  greatness 
in  a  lofty  ponegyric,  and  Cromwell  is  said  to  have  relished 
his  pleasant  qualities  as  a  companion.  It  deserves  to  be 
noted,  as  evidence  of  a  real  admiration,  that  ho  wrote  also 
a  lament  "  Ujion  tho  Death  of  the  Ix>rd  Protector,"  when 
the  sincerity  of  his  panegyric  wos  le-is  open  to  question. 
The  pOcm  contains  two  famous  linos  of  bathos — 
Under  the  tropic  is  our  language  spoke 
And  part  of  Flanders  hath  received  our  yoks. 
But  otherwise  it  docs  not  fall  beneath  the'  poot't  steady 
level 

Upon  tho  Restoration  Waller  hastened  to  cxprc-«  bis 
joy,  mingled  with  trembling,  "  I'jon  His  Majcitv's  Happy 
Return,"  and  found  little  difficulty  in  making  his  peace. 
Ho  met  the  king's  compLiint  tliat  bis  congratulation 
wa.s  inferior  to  his  panegj'ric  on  the  Protector  wrjk 
the  famous  retort,  "  Poets,  Sire,  succeed  lx?ttcr  in  fiction 
than  in  truth."  Ho  was  soon  on  such  terms  with  Charles 
that  ho  applied   for  tho  provoalahip  of  Eton  ;  tho  king 
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tgrtti,  but  Clarendon  refused,  on  the  ground  that  fie  was 
a  lavman,  and  the  refusal  was  sustained  by  thu  council 
He  thus  failed  in  his  only  application  for  substantial 
evidenco  of  the  king's  favour,  but  in  every  other  respect 
the  changed  state  of  things  made  his  old  ago  happy  and 
glorious.  He  entered  parliament  again,  and  became, 
ISurnet  says,  "  the  delight  of  the  House,  and,  though  old, 
said  the  liveliest  things  of  any  of  them."  His  witty 
sayings  were  circulated  through  the  town,  and,  as  Johnson 
suspects,  good  things  were  fathered  on  him, — a  tribute  to 
his  reputation.  Although  a  water-drinker,  ho  was  a  boon 
companion  with*  the  roysterlng  wit£,  Dorset  saying  that 
"no  man  in  England  should  sit  in  his  company  without 
drinking,  except  Ned  Waller."  Furtlier,  surviving  all  his 
e&rlv  contemporaries,  he  found  himself  in  higher  reputa- 
tion than  ever  as  a  poet  His  poems  now  went  through 
several  editions,  each  increased  by  new  productions,  though 
the  bulk  Tas  never  large.  Ho  wrot«  in  his  formed  eulo- 
gistic fashion  on  topics  of  the  day,  on  St  James's  Park,  on 
Somerset  House,  the  Wctory  over  the  Dutch,  the  queen's 
birthday,  the  beauties,  and  other  ccJebrities  of  the  time. 
He  fitted  The  .^ftiid's  Tragedy  with  a  happier  ending  in 
rhymed  couplets,  assisted  Dorset  and  Godolphin  in  the 
translation  of  the  Pnmpet/  of  Corncille,  and  wound  up  liis 
career  becomingly  with  Divine  Poevis,  continuing  to  write 
to  the  last  He  died  in  1687,  at  the  age  of  eighty-two, 
and  at  the  height  of  his  poetic  reputation.  Rymer  of  the 
Fadera,  the  savage  critic  of  Shakespeare,  wrote  the  epitaph 
for  his  tomb  at  Beaconsfield,  in  which  it  is  recorded  that 
"  inter  poetas  sui  temporis  facile  princeps,  .'auream,  quam 
meruit  adolescens,  octogenarius  baud  abdicavit."  Fenton, 
Pope's  coadjutor  in  the  translation  of  the  Odyssey,  edited 
and  commenled  on  his  poems  after  his  death,  justifying  the 
pains  bestowed  by  comparing  him  to  Petrarch  and  Malherbe. 

There  can  t?o  no  doubt  that  as  a  panegyrical  poet,  ready  to  over- 
lay any  subject,  entirely  irrespective  of  its  intrinsic  worth,  with 
a  cleTcrly  woven  and  tastefully  coloured  garment  of  words  and 
images.  Waller  de.<verved  all  the  admiration  he  received,  and  would 
be  hard  to  beat  in  our  literature.  Fenton  showed  true  disceru- 
raent  ii  urging  that  his  excellence  lay  in  commendation,  whether 
or  not  ho  was  right  iu  adding  that  any  ill-natured  person  could 
be  a  satirist  Ai^d  complimentary-  poetry  was  so  much  in  fashion 
when  poets  were  courted  and  muuincentfy  rewarded  by  politicians 
that  Waller's  fame  from  the  Restoration  till  the  tinw  of  Walpolc, 
who  dispensed  with  the  aid  of  complimentary  poets,  is  easy  to 
understand.  But  Mr  Gosse's  recent  contention  that  "Waller 
roust  be  regarded  as  the  founder  of  the  classical  school,  and  that 
bis  influence  changed  the  course  of  our  literature  for  a  century, 
moat  j»ass  as  a  hurried  exaggeration.  He  was  so  eminently 
•accesafu*  that  he  influenced  minor  poets  at  the  close  of  his  life 
and  for  a  generation  afterwards,  but  nis  range  of  subjects  as  well 
as  his  art  was  extremely  limited,  and  much  larger  and  wider 
influences  were  at  work.  He  is  an  example  of  one  of  the 
tendencies,  but  ^t  is  absurd  to  represent  him  as  a  commanding 
influence,  except  in  a  very  humble  6eld.  He  influenced  pane- 
gyrical writing,  and,  inasmuch  as  this  fell  in  with  and  influenced 
the  tendency  ''to  dress  nature  to  advantage,"  "  to  i-aise  sentiments 
above  the  rulgir  pitch"  ivith  the  borrowed  riches  of  genuinely 
impassioned  poetry,  it  might  be  areued  that  Waller's  influence 
ixtended  beyond  his  own  nan-ow  circle  of  aims.  But  his  effect  on 
Dryden  or  on  Pope  was  infinitesimal.  Even  on  the  form  of  the 
favourite  "classical"  couplet  Waller's  single  example  cannot  be 
held  to  have  told  in  any  considerable  degree.  It  was  already  an 
established  form  for  complimentary  verse  when  he  began  to  write. 
"  Waller  was  smooth,"  it  is  true,  but  Pope  at  once  qualifies  the 
compliment  with  a  reference  to  his  want  of  variety.  And  Pope 
is  alio  strictly  correct  in  confining  Waller's  metrical  improve- 
mecls  to  his  post-Restoration  verse.  When  wo  place  Waller's  later 
conpleti  side  by  tide  with  his  earlier,  say  The  Triple  Combat  or 
Ttie  Divint  Poernj,  with  Ifis  Uajcitxji  Exajx,  or  The  CounUsa  of 
CarlitU  in  Uoumiiyj,  or  The  Death  of  Lady  Riih,  we  become  aware 
of  a  marked  change  in  his  metrical  scheme,  notwithstanding  the 
current  opinljn  to  the  contrary.  It  is  only  in  his  later  couplets 
that  he  aims,  under  French  induence,  as  Pope  justly  implies,  at 
making  each  distich  complete  in  itself,  varying  this  only  with  a 
itave  of  four,  generally  with  a  break  in  the  third  line.  His  earlier 
couplets  are  less  monotonous,  and  were  obviously  modelled  on  the 
Ban  and  Ltandtr  a!  Mulowa  and  Chepman.    To  that  noble  poem, 


inde«d,  which  was  not  known  in  the  days  when  Wdlloi'i  Hiythlii 
was  so  admired,  ho  owed  a  largo  ]virt  of  \\h  p.inegyricul  stoclc-in- 
tnuie,  as  auylrady  familiar  with  it  can  ti-aco,  not  merely  in  his 
"  classical  "  allusions,  hut  also  iu  his  diction  and  liis  earlier  metro. 
As  regards  8moothnL-i.s  and  balance,  there  are  no  couplets  in  tlio 
edition  of  1645  ihnt  could  not  bo  paralleled  from  tho  voi-scs  of 
his  rontonipoiaries,  Oeorgo  Sandvs  and  Cowley.  (W.  M.) 

WALLIS,  John  (1010-1703),  an  eminent  Fuglish 
mathematician,  logician,  and  grammarian,  was  born  on  the 
23d  November  101 C  at  Ashford,  in  Kent,  of  which  j^ariali 
his  father  wa.s  then  incumbent.  Having  been  previously 
instructed  in  Latin,  Li  reck,  and  Hebrew,  he  was  in  1032 
sent  to  Emmanuel  College,  Cambridge,  and  afterwards 
was  chosen  fellow  of  Queen's  College.  Having  been 
admitted  to  holy  orders,  ho  left  the  university  in  1011  to 
act  as  chaplain  to  Sir  William  Darley,  and  in  tlio  follow- 
ing year  accepted  a  similar  appointment  from  tho  widow 
of  Sir  Horatio  Vere.  It  was  about  this  period  that  ho 
displayed  surprising  talents  in  deciphering  tlio  intercepted 
letters  and  papers  of  the  Royalists.  Ui.s  adiicrcnco  to  tho 
Parliamentary  party  was  in  1043  rewarded  by  tho  living 
of  St  Gabriel,  Fenchurch  Street,  London.  In  16  44  he 
was  appointed  one  of  the  .scribes  or  secretaries  of  the 
Assembly  of  Divines  at  Westminster.  During  the  same 
year  he  married  Susanna  Clyde,  and  thus  vacated  his 
fellowsliip  ;  but  the  death  of  his  mother  had  left  him  in 
possession  of  a  handsome  fortune.  In  lG4.'i  he  attended 
those  scientific  meetings  which  led  to  the  establishment  of 
the  Royal  Society.  When  the  Independents  obtained  the 
superiority,  Wallis  adhered  to  tho  Solemn  League  and 
Covenant  The  living  of  St  Gabriel  ho  exchanged  for 
that  of  St  Martin,'  Ironmonger  Lane  ;  and,  as  rector  of 
that  parish,  he  in  1648  subscribed  the  Remonstrance 
against  putting  Charles  I.  to  death.  Notwithstanding 
this  act  of  opposition,  he  was  in  June  1649  appointed 
Savilian  professor  of  geometry  at  O.xford.  In  1054  he 
there  took  the  degree  of  D.D.,  and  four  years  later  buc- 
cecdcdDr  Langbaine  as  keeper  of  the  archives.  After  the 
Restoration  he  was  uamed  one  of  the  king's  chaplains  in 
ordinary.  While  complying  with  the  terms  of  the  Act  of 
Uniformity,  Wallis  seems  always  to  have  retained  moderate 
and  rational  notions  of  ecclesiastical  polity.  He  died  at 
Cxford  on  the  2Sth  of  October  1703,  iu  the  ciahtv-seventh 
year  of  his  age. 

The  works  of  Wallis  nio  numerous,  and  relate  to  a  multiiilicit) 
of  subjects.  His  Instiinlio  Lo(jiat',  published  in  1687,  was  very 
popular,  and  in  his  Graiinnatica  Lingusn  An^licaiia:  we  find  indica- 
tions of  an  acute  and  jjliilosophic  intellect.  The  matheniaticaJ  \i  o^k^ 
are  published  some  of  tliciu  iu  a  small  4to  voluino,  Oxford,  1057, 
and  a  complete  collection  in  three  thick  folio  volumes,  Uxfoid, 
1695-93-99.  The  third  volume  includes,  however,  some  thcolcgical 
treatises,  and  the  first  part  of  it  is  occupied  with  editions  of  tn-'ntibcs 
ou  harmonics  and  otlier  works  of  Greek  geouicteis,  some  of  them 
first £ditions  from  the  JISS.,  and  iu  geneial  with  Latin  versions 
and  notes  (Ptolemy,  Porphyrins,  Briennius,  Archimedes,  Eutocius, 
Aristarchus,  and  Pappus).  The  second  and  third  volumes  iucludc 
also  two  collections  of  letters  to  and  from  Bronncker,  FrL-iiicle, 
Leibnitz,  Newton,  Oldenburg,  Schooten,  and  others;  and  there  i-,  a 
tract  ou  trigonometry  by  Caswell.  E.xcluding  all  these,  the  uiatlic- 
raatical  works  contaiiu-d  in  the  fh'st  and  second  volumes  occu[iy 
about  1800  pages.  Tho  titles  in  the  order  adopted,  but  with  dato 
of  publication,  arc  as  follows: — "  Oratio  Inauguralis,"  on  his 
appointment  (1649)  as  Savilian  professor,  1657;  *' diathesis  I'ni- 
versalis,  sen  Opus  Arithmcticum  Philologice  et  ilathoinatice  Tiadi- 
tum,  Arithmeticam  Nunierosani  6t  Speciosam  Aliaque  Coulincns," 
1657;  "  Adversus  Mcibomium,  de  Proportionibus  Dialogus," 
1657;  "  De  Sectionibus  Conicis  Ifova  lletliodo  Expositis,"  1655  ; 
"Arithmetica  Infinitorum,  sive  Nova  Methodus  IniinirciuU  in 
Curvilineorum  Quadraturam  Alia([ue  Difliciliora  Mathcseos  Prob- 
lemata,"  1655;  "Eclipsis  Solaris  Observatio  Oxonii  Habita  2d 
Au^.  1654,"  1655;  " 'Tractatus  Duo,  prior  de  Cycloide,  posterior 
de  Cissoide  et  de  Curvarum  turn  Linearum  ZifBvyad  turn  Su;£r- 
ficierura  TWarvatii,"  1069;  '*  RIechanica,  sive  de  Motu  TracUtus 
Geometricus,"  three  parts,  1669-70-71;  "  De  Algebra  Tractatus 
Historicus  et  Practicus,  ejusdcm  originem  et  progressus  varios 
ostcndens,"  English,  1685  ;  "  De  Combinationibus  Alternationibus 
et  Partibus  Aliquotia  Tractatus,"  English,  1685  ;  "Do  Sectiouibiis 
AngulariLus  Ti-actatua,"  English,  1685;  "Do   Angulo  Contactus 
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et  Semicircoli  Tracwnis,"  1656;  "  Ejusdccn  Tractatus  Defensio," 
1685;  "De  Postulato  Quinto,  et  OuinU  Definitione,  Lib.  VI. 
Eaclidis,  DiscepUtio  Gcometrica,"  11663;  "  Cuno-Cuncus,  seu 
Corpus  partial  Conura  partim  Cuneuni  Representans  Geometric* 
Consideratum,"  English,  1685;  "  De  GraWtate  et  Graviutione 
Di'^vu'ilio  Geometrica,"  1662  (English,  1674);  "De  .£stu  Maris 
HyiKjthcsis  Nova,"  1666-69. 

The  Arilhmetica  Infinitorum  relates  chiefly  to  the  qaadratore 
of  curves  by  the  so-called  method  of  indivisibles  established  by 
Civalleri,  1629.  and  cultivated  in  the  interval  by  him,  Fcrroat, 
Dc5cartes,  and  Roberial.  The  method  is  substantially  that  of  the 
integral  calculus ;  thus,  e.g.,  for  the  curve  t/  — x*  to  find  the  area 
from  i-O  to  i-l,  the  base  is  divided  into  n  equal  parts,  and  the 

area  is  obtained  as-l,  (l=  +  2=  .  .  .  +ii=),  _ -l-n(H  +  l);2n  + 1), 

which,  taking  ii  indefinitely  large,  is  — |.  The  case  of  the  general 
parabola  y  — ar"  (iii  a  positive  integer  or  fraction),  where  the  area  is 

z hatl  been  previously  solved.     Wallis  made  the  imporlant 

j)i  +  l 

remark  that  the  reciprocal  of  such  a  power  of  x  could  be  regardeu 

as  a  power  with  a  negative  exponent^  — -z'"  ) ,  and  he  was  thus 

enabled  to  extend  thctlieoiem  to  certain  hyperbolic  cui-ves,  but  the 
CTse  wi  a  negative  value  larger  than  1  presented  a  difficulty  which 
he  did  not  succeed  in  overcoming.  It  should  be  noticed  that 
AVallis,  although  not  using  the  notations" in  the  case  of  a  positive 
or  negative  fractional  value,  nor  indeed  in  the  case  of  a  negative 
integer  value  of  i/i,  deals  continually  with  such  powers,  and  speaks 
of  the  |K)sitive  or  negative  integer  or  fractional  value  of  m  as  the 
index  of  the  power.  The  area  of  a  curve,  ;/  — sum  of  a  finite 
number  of  terms  Kx^,  w.is  at  ouce  obtained  from  that  for  the  caw 
of  a  single  terra  ;  and  Wallis,  after  thus  establishing  the  several 

results  which  would  now  be  writteny^'{i-i')°(tir-l,_/^(r-a:')'ii: 

to  interpolate  from  these  the  value  q(  J'\x-x')idx,  which  is  the 

expression  for  the  area  (—  i»)  of  a  semicircle,  diameter  — 1 ;  making 
a  slight  transformation,  the  actual  problem  was  to  find  the  value 

of  D  (  —  -  1 ,  the  term  halfway  between  1  and  2,  in  the  series  of 

terms  1,  2,  6,  20,  70,  ...  ;  and  ho  thus  obtained  the  remarkable 

2.4.4.6.6.8.8...  i         .^  .        , 

expression  «■--    355   7~"~~9 •  t<>g«'ner  with  a  succession  of 

superior  and  inferior  limits  for  the  number  t. 

In  the  same  work  Wallis  obtained  the  expre^ion  which  wonld 

now  be  written  ds—dx  »  / 1  +( ^^ )  fof  tl"  length  of  the  element 

of  n  curve,  thus  reducing  the  problem  of  rectification  to  that  of 
qu'^drnturc.  An  application  of  this  formula  to  an  algebraical 
curve  was  first  iii.ide  a  few  years  later  by  W.  Xeil  ;  the  investiga- 
tion is  reproiiuced  ill  the  "  Tractatus  do  Cissoide,  kc."  (1659,  as 
r.bove),  and  Wallis  adds  the  remark  that  the  curve  thus  rectified  is 
in  fict  the  scinictibical  parabola. 

The  ifntJtcsij  Viiircrsalis  is  a  more  elementary  work  intended 
(or  Icamcrs.  It  contaii.i  copious  dissertations  on  fundamcnt-il 
}>oint«  of  algebra,  nrithmctic,  and  geometry,  and  critical  remarks. 

The  De  Algebrn  Trnetntiis  contains  (chapters  66-69)  the  iilea 
of  the  interpretation  of  imiginary  quautities  in  geomctr/.  This 
is  given  sotncwliat  an  follows  :  the  distance  ropreseiitcil  by  the 
B'luar-'  rrmt  of  ft  negative  quantity  cannot  be  measured  in  the  line 
l>acku-ards  or  forwards,  but  can  bo  measured  in  the  same  plsno 
nMvc  the  line,  or  (as  aiificars  elsewhere)  at  right  angles  to  the  lino 

''  ~  in  the  plane,  or  in  the  piano  at  right  angles  thereto.  Con- 
is  a  Iii«tory  of  algebra,  thisVoik  is  strongly  objected  to  by 
l.i  oti  the  giountt  of  its  unfnirneu  as  against  the  early 
li.il..4n  algebnii«ls  and  also  Viota  and  bescartes,  and  in  favour  of 
Hairiot  ;    hut  De  Morgan,  while  adniitt'''c  this    attributes  to  it 

'•n  the  cycloid  aiwl  on  the  cissoid,  &c,  and  the 

r.MiV  rc«nlt^  vvhi-li  Vfrr  then  now  and  valuable. 

.■itions  in  regard  to  the 

(nr  llio  euiployinoiTt  of 

iiio-cuneui  is  a  highly 

'.  irtic  iurfaco,  the  oouatiou  o' 

'  (o  the  eiiitor  of 

Ii'tlers  in  secret 

■  .',  same  principle  : 

.-.I*  or  rnmbinatioiis  af 

1  for  letters,  others  for 

'  rharactora  which  had 
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WALLOX,  or  Walloon,  the  collective  name  of  tho 
inhabitants  of  the  south-eastern  division  of  Belgium,  who 
are  distinguished  from  the  rest  of  the  population  chiefly 
by  their  Romance  speech  and  darker  complexion.  The 
■\Vallon  domain  comprises  the  four  provinces  of  Hainault, 
Xamur,  Liege,  and  Luxemburg,  besides  about  one-third  of 
Brabant.  It  forms  a  nearly  regular  right-angled  triangle, 
with  apex  at  Maestricht  within  the  Dutch  frontier,  anil 
base  stretching  along  the  French  frontier  in  a  south-easterly 
direction,  from  the  neighbourhood  of  Lill''.  to  Longwy  at 
the  south-west  corner  of  German  Luxemburg.  It  coincides 
almost  exactly  with  the  section  of  the  Meu.>e  basin  com- 
prised within  Belgian  territory,  and  has  a  total  area  of 
6000  square  miles,  or  about  one-half  of  the  kingdom,  with 
a  population  (1886)  of  2,780,000,  or  considerably  less  than 
half  of  the  entire  Belgian  population.  But  from  the 
following  figures  it  is  evident  that  the  Romance  is  steadily 
gaining  on  the  Flemish  (Teutonic)  section  and  will  soon  bo 
in  a  majority.  In  1830  the  Wallon  population  numbered 
1,360,000  as  against  1,800,000  Flemish;  in  1860  the 
corresponding  figures  were  2,040,000  and  2,406,000  :  and 
in  1886  they  were  2,780,000  and  3,000,000. 

This  north-eastern  extremity  of  ancient  Gaul,  originally  inhabited 
by  the  Aduatici,  Eburones,  Tungri,  and  other  Bclgic  nation's,  was 
wduced  by  Caj.'^r  (51  B-c),  and  early  brought  within  the  sphere 
of  Roman  culture.  Hence^he  Latin  langu.ige  was  already  toe 
finnly  established  to„be  supplanted  by  the  Teutonic  when  the 
country  was  occupied  in  the  5tli  century  by  »he  Franks  previous  to 
their  conquest  of  the  more  central  provinces.  But  about  the  same 
time  Roman  institutions  and  speech  were  entirely  supplanted  in 
the  more  open  low-lying  distiicts  of  western  Belgium  oy  the  same 
Franka  penetrating  from  the  east,  and  by  the  roving  Saxon  and 
Frisian  tribes  arriving  by  sea  on  the  Litits  Saxonici:in.  Since  that 
time  the  two  elements  have  remained,  without  much  further  chaug*. 
in  close  proximity,  or  se|>arated  only  by  interveuing  strips  of 
"  marches  "  ot  border-lands  formed  by  the  uncleared  forest  formerly 
known  as  the  Sitva  Carbotiaria. 

The  WalloiTS,  allowing  for  iiievitiiblo  intermingling,  especially 
towards  the  German  frontier,  are  thus  Romanized  bauls,  lineal 
rcpicscntalives  of  the  ancient  Belgoe,  in  a  much  truer  sense  than 
their  Flemish  neighbours,  althoiigh  accei^>ting  from  them  this  name 
of  "  Wallon,"  that  is,  H'eUh  or  Foreign,  just  as  the  Saxon  intruders 
in  Britain  imposed  the  same  designation  on  its  primitive  inhabit- 
ants. Their  Gallic  descent  is  shown  speci.»lly  in  their  much  darker 
coniplexion,  ns  clearly  established  by  the  antliro|»o!ogical  statistics 
collected  by  Dr  Beddoo.^  In  other  respects  tlio  Wallons  contrast 
favourably  with  tho  Teutonic. speaking  populations  of  Belgium. 
They  jre  physically  a  stronger  rare,  more  bony,  angulsr,  and  taller, 
and  also  more  long-lived  and  exempt  from  disease,  as  shown  by 
the  much  1ow«t  de.Ath-ralo  in  tho  province  of  Namur  (18  per  1000) 
than  in  West  Flanders  (25  jier  1000).  The  cause  of  this  superiority 
has  been  attributed  by  sonic  writers  to  a  greater  iiilieiciit  vitality 
of  tho  Wallons,  but  by  others  with  more  prolwbility  to  their  greater 
general  comfort,  and  jarticularly  to  the  more  salubrious  climate 
of  their  elevated  and  more  hilly  terrilor}'.  In  meiliwval  timee  the 
Flemings  were  certainly  far  superior  In  wealth,  culture,  and  public 
spirit.  But  the  great  centres  of  industrv  have  since  K-en  aljiftcd 
from  Bruges  and  Gheut  (Flanders)  to  Liege  and  Naniur,  and  the 
Wallons  now  take  tho  lead  iiuJll  these  resi^cts, — in  fact,  in  every- 
thing except  music,  painting,  and  t..e  fine  arts  cenerally. 

Tho  Wallon  language  is  a  very  markiMl  dialect  of  the  Langue 
d'Oil  (Northern  FrcncVi),  betraying  strong  affinities  to  the  neigh, 
houiing  iilionis  nf  I*icardy  and  Lorraine,  but  still  rlistinct  from 
both.  Being  little  cultivated,  and  powevsing  no  literaiy  standard, 
it  has  developed  several  variotiei,  the  chief  of  which  are— (1)  the 
I,Ugeo\»,  current  throughout  the  distrirt*  bordering  on  Rhenish 
Prussia,  and  largely  nlfocled  by  German  influences;  ii)  the  .Vriiiinroii 
of  tho  central  tlistrici*  and  tho  Anlennc«.  with  eeveral  local  patoir; 
(3)  thtf  //cnnuijer  of  Hainault  aiul  the  western  districts,  so  named 
from  the  town  of  H'^ntiuyeres,  where  it  in  s|»okrn  wiOi  the  groatost 
purity.    B'"  h  has  l»cen  accepted  as  tli-  ^ 

and  tho  oil  of  thewholo  ktiigilom  ^'> 

recwling  (r  ,  .     „.    towns  and  assuming  n^ 

character  of  a  purely  rural  patois.      It  posM»ses  no  literary  remaina 
of  any  cons'-qtience,  and  its  earliest  extant  monument  apiK-jra  to 
be  the  "  Dclaration  da*  Proroet,  Jurot,  Eakicvin  de  Valenchienee' 
of  lh«  ye^r  1256. 
— ,.  .  ^  ,-.-■— —-ttt:^       '.- -.      7-  7— 
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WALLSEND,  a  town  of  Xorthumberland,  England,  on 
the  north  bank  of  tho  Tyne  (ind  on  tho  Nowcastlo  and 
T)"niMnoutli  Railwiv,  4  miles  cast-north-east  of  y-jweastly. 
Tho  church  of  St  Peter,  erected  in  lt>09  at  a  cost  of 
XSOOO,  has  a  tower  surmounted  by  a  spire.  There  aro 
still  some  t«muns  of  the  old  church  of  ihH  11th  century 
in  the  Transition  Norman  style.  The  church  of  St  Luke 
was  erected  in  ISSO  at  a  cost  of  X-1000.  At  an  early 
period  Wolbcnd  was  famous  for  its  coals,  but  the  nauio 
has  now  a  general  application  to  coal  that  does  not  go 
through  a  sieve  with  meshes  |ths  of  an  inch  ia.  size. 
The  colliery,  which  was  opened  in  1807,  has  frequently 
been  the  sceno  of  dreadful  accidents.  There  are  also 
ship  and  boat  ■  building  yards,  engineering  works,  lead 
and  copper  sn'elting  works,  cement  works,  and  brick  and 
tile  works.  The  ecclesiastical  commissioners  are  lords  of 
the  manor.  Tho  to«-n  is  governed  by  a  local  board  of 
twelve  members.  The  population  of  the  urban  sanitary 
district  (area  1202  acres)  in  1871  was  -4169,  and  in  1881 
it  was  6351. 

■Willsend  denvcs  its  modem  name  from  its  position  at  tlio 
extremity  of  Hadrian's  WALL-(ff.r.);  originally  it  was  tho 
Roman  stAtion  Segftiunuuu  It  bad  a  quay,  of  which  remains 
hsTO  been  discovered,  and  possessed  a  magazine  of  corn  and  other 
prorisions  for  the  supply  of  the  stations  ia  the  interior. 

WALNUT  {Juglatu),  a  genus  of  seven  or  eight  species, 
natives  cf  the  temperate  regions  of  the  northern  hemi- 
sphere, some  even  extending  into  ^[exico  and  the  West 
Indies.  They  are  all  trees,  usually  of  large  size,  with  alter- 
nate, stalked,  unequally  pinnate  leaves,  and  aboundmg  in 
an  aromatic  resinous  juice.  The  scars  left  by  the  fallen 
leaves  are  unusually  large  and  prominent.  The  buds  are 
not  vinlike  those  of  the  ash ;  and  it  frequently  happens  that 
in  the  axils  of  tha  leaves,  instead  of  one,  several  buds  may 
be  formed.  The  utility  of  this  is  seen  in  seasons  when 
the  shoot  produced  from  the  first  bud  is  killed  by  frost;' 
then  one  of  the  supplementary  buds  starts  into  growth, 
and  thus  replaces  the  injured  shoot.  The  flowers  are 
unisexual  and  monoecious,  the  numerous  males  borne  in 
thick  catkins  proceeding  from  the  side  of  last  year's  shoot. 
The  female  flowers  are  solitary  or  few  in  number,  and 
borne  on  short  terminal  spikes  of  the  present  season's 
growth.  In  the  male  flower  the  receptacle  is  "  concrescent " 
or  ioseparate  from  the  bract  in  whose  axil  it  originates. 
The  receptacle  is,  in  consequence,  extended  more  or  less 
horizontally,  so  that  the  flowers  appear  to  be  placed  on 
the  upper  surface  of  horizontally-spreading  stalks.  The 
perianth  consists  of  five  or  six  oblong  greenish  lobes, 
within  which  is  found  a  tuft,  consisting  of  a  large  number 
of  stamens,  eact  of  which  has  a  very  short  filament  and 
an  oblong  two-lobed  anther  bursting  longitudinally,  and 
surmounted  by  an  oblong  lobe,  which  is  the  projecting  end 
of  the  connective.  There  is  usually  no  trace  of  ovary  in 
the  male  flowers,  though  by  exception  one  may  occasion- 
ally be  formed. 

The  female  flower  consists  of  a  cup-like  receptacle, 
inseparate  from  the  ovary,  and  bearing  at  its  upper  part 
a  bract  and  two  bracteolcs,  uplifted  with  the  receptacle. 
From  the  margin  of  this  latter  organ  springs  a  perianth  of 
four  short  lobes.  —The  ono-celled  ovary  is  immersed  within 
the  receptacular  tube,  and  is  surmounted  by  a  short  style 
with  two  short  ribbon-like  stigmatic  branches.  The  solitary 
ovule  springs  erect  from  the  base  of  the  ovarian  cavity. 
The  fruit  is  a  kind  of  drupe,  the  fleshy  husk  of  which  is 
the  dilated  receptacular  tube,  while  the  two-valved  stone 
represents  the  two  carpels.  The  solitary  seed  has  no 
perisperm  or  albumen,  but  has  two  large  and  curiously 
crumpled  cotyledons  concealing  the  plumule,  the  leaves  of 
which,  even  at  this  early  stage,-  show  traces  of  pinnse. 

The  species  best  known  is  J.  re'ji't,  the  Common 
Walnut,  a  uative  of  the  mountaius.of  Greece,  of  Armenia, 


of  Afghanistan  and  tho  nortn-west  Himalayas,  and  also 
found  in  Japan.  Traces  of  tho  former  existence  of  this 
or  of  a  very  closely-allied  species  aro  foun<^  in  the  Post- 
Tertiary  deposits  of  Provence  and  elsewhere,  proving  the 
former  much  wider  extension  of  the  species.  At  tho  pre- 
sent day  tho  tree  is  largely  cultivated  in  most  temperate 
countries  for  tho  sake  of  its  timber  or  for  its  edible  nuts. 
The  timber  is  specially  valued  for  cabinet  work  and  for  gun- 
stocks,  tho  beauty  of  its  markings  rendering  it  desirable 
for  tho  first-named  purpose,  while  its  strength  and  elasticity 
fit  it  for  tho  second.  The  leaves  and  husk  of  tlio  fruit  aro 
resinous  and  astringent,  and  are  sometimes  used  medicinally 
OS  well  as  for  dyeing  purposes.  It  is  stated  that  sugar  is 
prepared  from  the  sap  in  a  similar  manner  to  that  obtained 
from  the  maple  Acer  saccltarinum  in  Canada.  The  young 
fruits  aro  used  for  pickling.  When  ripe  the  seeds  aro 
much  esteemed  as  a  delicacy,  while  in  Franco  much  oil  of 
fine  quality  is  extracted  from  tliera  by  prestjre.  There 
aro  several  varieties  'in  cultivation,  varying  in  the  degree 
of  hardihood,  time  of  ripening,  thickness  of  shell,  size,  and 
ether  particulars.  In  the  climate  of  Great  Britain  a  late 
variety  is  preferable,  as  securing  tho  young  shoots  against 
injury  from  frost,  to  which  otherwise  they  aro  very  subject. 
Tho  kernel  of  the  large-fruited  variety  is  of  very  inditTerent 
quality,  but  its  large  shells  are  made  use  of  by  the  French 
as  trinket-cases. 

Among  the  American  species  J.  iiigra,  the  Black  Walnut,  is 
especially  noteworthy  as  a  very  handsome  tree,  whose  timber  is  of 
gi-e.it  value  for  furniture  purposes,  but  which  is  now  becoming 
scarce.  '  In  Britain  it  forms  a  magnificent  tree.  The  White  Walnut, 
/.  ciiicrca,  is  a  smaller  tree;  its  leaves  are  used  medicinally. 

Closely  allied  to  the  walnuts  and  sometimes  confounded  with 
them  are  tho  hickories  (see  HiCKOuY).     Sec  also  vol.  .\ii.  p.  278. 

WALPOLE,  IIoKACE  (1717-1797),  who  was  born  on 
24th  September  1717,  was  accepted  and  recognized 
throughout  his  life  as  the  youngest  of  the  six  children  of 
Sir  Robert  Walpole  by  Catherine  Shorter,  but  by  some  of 
tho  scandal-mongers  of  a  later  age,  Carr,  Lord  llervey, 
the  half-brother  of  the  peer  who  wrote  the  Memoirs  of  the 
Court  of  George  the  iHecoiul,  has  been  called  his  father. 
This  parentage  has  been  assigned  to  him  partly  through 
the  circumstance  that  the  first  wife  of  Sir  Robert  Walpole 
lived  for  some  time  estranged  from  her  husband  and  on 
terms  of  friendship  with  Carr,  Lord  Hervey,  not  the  least 
clever  or  unprincipled  member  of  a  family  notorious  for 
ability  and  for  laxity  of  morals,  and  partly  through  the 
antagonism  of  the  qualities  shown  by  Horace  Walpole  to 
'those  of  the  prime  minister,  and  through  their  affinity 
with  the  talents  of  the  Herveys.  If  this  rumour  be 
correct,  no  such  suspicion  ever  entered  into  the  mind  of 
Horace  'W^alpole.  To  his  mother  he  erected  a  monument, 
with  an  inscription  couched  in  terms  of  sincere  affection, 
in  tho  chapel  of  Henry  VIL  in  Westminster  Abbey,  and 
from  the  beginning  to  the  ei"'  of  his  life  his  sarcasms 
never  spared  the  Newcastles  ard  the  Hardwickes,  who  had 
shown,  as  he  thought,  lukcwarmness  in  support  of  his 
father's  ministry.  About  1728  he  was  sent  to  Eton,  and 
in  173.5  matriculated  at  King's  College,  Cambridge.  Two 
years  (1739— tl)  were  spent  in  tho  recognized  grand  tour 
of  France  and  Italy,  in  company  with  Gray  the  poet, 
whose  acquaintance  had  been  made  amid  tha  classic  groves 
of  Eton  and  Cambridge.  They  stopped  a  few  weeks  in 
Paris,  and  lingered  for  three  months  under  the  shadow  of 
the  magnificent  portals  of  the  cathedral  of  Rhcims,  on  the 
pretence  of  learning  the  French  language.  Henry  Seymour 
Conway,  whose  mother  was  a  sister  of  Lady  Walpole 
shared  their  society  in  the  French  city,  and  retained  Horace 
Walpole's  warm  friendship  during  life.  The  other  two 
members  of  this  little  circle  next  proceeded  to  71o:ence, 
where  Walpole  rested  for  more  than  a  year  in  the  villa  cf 
Horace  Maun,  the  British  euvoy-extraordinary  for  forty-six 
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years  to  the  court  of  Tuscany.  Mann's  famfly  had  long 
been  on  terms  of  the  closest  intimacy  -n-ith  his  guests,  as 
Robert  Mann  was  concerned  in  the  contract  for  which  Sir 
Robert  Walpole  was  expelled  from  the  House  of  Commons 
in  1712,  and  the  envoy  continued  the  correspondent  of 
Walpole  until  1786,  for  as  they  never  met  again  their 
friendship  regained  unbroken.  At  Reggio  Walpole  and 
Gray  parted  in  resentment.  The  latter  was  shy  in  manners 
and  absorbed  in  litera'.ure,  while  his  more  opulent  com- 
panion lived  in  society,  and  only  dabbled  in  antiquities 
for  pleasure's  sake.  Walpole  in  after  years  took  the 
blame  of  these  differences  on  himself,  and  it  is  gene- 
rally believed  that  the  quarrel  arose  from  his  laying  too 
much  stress  on  his  superiority  in  position.  In  1744  the 
two  friends  were  nominally  reconciled,  but  the  breach  was 
not  cemented. 

During  Walpole's  absence  he  was  returned  to  parliament 
in  1741  for  the  Cornish  borough  of  Callington,  over  which 
his  elder  brother,  through  his  marriage  witu  the  heiress  of 
the  Bolles,  exercised  supreme  influence.  He  represented 
three  constituencies  in  succession,  Callington  1741-54,  the 
family  borough  of  Castle  Rising  from  1754  to  1757,  and 
the  more  im[X)rtant  constituency  of  King's  Lynn,  for  which 
his  father  had  long  sat  in  parliament,  from  the  latter  date 
until  1708.  In  that  year  he  retired,  probably  because  his 
success  in  political  life  had  not  equalled  his  e.xpectations, 
but  he  continued  until  the  end  of  his  days  to  follow  and 
to  chronicle  the  acta  and  the  speeches  of  both  Houses  of 
Parliament.  Through  his  father's  influence  he  had  ob- 
tained three  lucrative  sinecures  producing  at  least  £5000  a 
year,  and  for  many  years  (1745-84)  he  enjoyed  a  share, 
estimated  at  about  XloOO  a  year,  of  a  second  family  per- 
quisite, the  colleetorship  of  customs.  The  possession  of 
these  ample  endowments  and  of  a  leasehold  house  in 
Arlington  Street,  which  was  left  to  him  by  his  father, 
enabled  him,  a  bachelor  all  his  days,  to  gratify  every 
expensive  luxury  and  every  costly  taste.  He  purchased 
in  1747  the  charmingly  situated  villa  of  Strawberry  Hill, 
near  Twickenham,  on  the  banks  of  the  Thames,  and  six 
years  later  began  a  series  of  alterations  in  the  Gothic  style, 
not  completed  for  nearly  a  quarter  of  a  century  later, 
under  which  the  original  cottage  became  transformed  into 
k  building  without  parallel  in  Europe.  Some  years  after 
this  purchase  he  established  a  printing-press  there  for  the 
gratification  of  his  literary  tastes,  and  many  of  the  first 
editions  of  his  own  works  were  struck  off  within  its  walls. 
At  this  press  were  produced  in  1753  the  clever,  if  eccentric, 
designs  of  Richard  Bentloy  (the  youngest  child  of  the  great 
doctor,  and  for  some  time  a  protogo  of  Horace  Walpole) 
for  the  poems  of  Gray  ;  and  among  the  reprints  of  Straw- 
berry Hill  were  the  Life  of  Lord  Iltrlert  of  Cherbury, 
Mmioirt  of  O rammoitt,  Hentzner's  Journey  into  England, 
and  Lord  Whitworlh's  Account  of  liuisia.  The  rooms  of 
this  whimsical  edifice  were  crowded  with  curiosities  of 
every  description,  and  the  house  and  its  contents  were 
shown,  by  tickcta  to  admit  four  pcrson-s,  between  1 2  and  3 
from  May  to  October,  but  only  one  party  was  admitted 
on  each  day,  and  tho  owner,  aUhou;^h  enamoured  of 
notoriety,  niinnlntcd  discontent  at  this  limited  intrusion  into 
his  privacy.  His  nephew,  the  reckless  third  carl,  died  in 
1791,  and  Hornre  succeeded  to  the  peerage,  but  ho  never 
took  his  pra.;e  in  the  House  of  Lords,  and  somctimos  signed 
kis  name  n.i  "  tho  undo  of  tho  lato  carl  of  Orford."  All 
kis  life  long  ho  w.u  tho  victim  of  tho  gout,  but  ho  lived  to 
oxtromo  old  age,  and  died  unmarried,  in  Borktley  S<iuare, 
Loadon,  March  3,  17U7,  when  his  body  was  buried 
privately  nt  Houghton.  Tho  ancient  estate  of  the  family 
deanndod  to  tho  o«rl  of  ('Imlmondcley,  whose  ancestor  bad 
mtjrriad  Horace  Wnlpnlir*  yoiingcr  ninttr.  All  Waljiolo's 
printed  books  'and  manutcripta  wuro  left  to  ifobcrt  Beny 


and  his  two  daughters,  ilary  and  Agnes  ;  their  friendship 
had  been  very  dear  to  the  declining  days  of  Walpole,  who, 
it  has  even  been  said,  wished  to  marry  Mary  Berry.  By 
his  will  each  of  the  ladies  obtained  a  pecuniary  legacy  of 
;£4000,  and  for  their  lives  the  hous&  and  ga.den,  formerly 
the  abode  of  Kitty  Clive,  which  adjoined  Strawberry  Hill. 
Strawberry  Hill  went  to  Mrs  Anne  Darner,  daughter  of  his 
lifelong  friend  General  Conway,  for  her  life,  but  it  was 
entailed  on  the  countess  dowager  of  Waldegrave  and  her 
heirs.  Walpole  died  worth  £91,000  in  the  three  per 
cents,  and  gave  the  whole  of  it  away,  the  chief  legacy 
being  £10,000  for  his  niece  the  duchess  of  Gloucester. 
The  collections  of  Strawberry  Hill;  which  ho  had  spent 
nearly  fifty  years  in  amassing,  were  dispersed  under  the 
hammer  of  George  Robins  in  1842.  They  are  described  in 
a  catalogue  of  that  date,  and  in  a  series  of  articles  in  the 
Gentleman's  Magazine  for  that  year. 

Thp  pen  was  ever  in  Horace  Walpole's  hands,  and  his  entire  com- 
positions  would  fill  many  volumes.  His  tn'O  works  of  ima<;ination, 
the  romance  of  the  Casth  of  Otraiiio  and  the  tragedy  of  the  Hystericus 
Mother,  are  now  all  but  forgotten.  The  former,  which  purported  to 
be  a  story  translated  by  ^S'UUam  Marshal,  gent,  from  the  original 
Italinu  of  Onuphrio  Xluralto,  canon  of  the  church  of  St  NichoLis 
at  Otrauto,  was  often  reprinted  in  England,  and  was  translated 
into  both  French  and  lulian.  By  Sir  WalUr  Scott  it  was 
lauded  to  tho  skies  for  its  power  in  raising  tho  passions  of  fear 
and  pity  ;  from  Hazlitt  it  met  with  intense  condemnation.  Tha 
Mysleriou!  Mother,  a  tragedy  too  horrible  for  representation  on  any 
stage,  was  never  intended  for  performance  in  public,  and  only  fifty 
copiea  of  it  were  printed  at  Strawberry  HilL  By  Bvron,  who,  Hko 
Horace  Walpole,  affected  extreme  liberalism,  and  like  him  never 
forgot  that  he  was  born  within  the  purple,  this  tragedy  was  pro- 
nounced "of  the  highest  order."  Several  of  Walpole  s  antiquarian 
works  merit  high  praise.  The  volume  oi  Historic  Doubts  on  t/u  Life 
and  Reign  of  Kinj  Richard  the  Third,  one  of  the  earliest  attempts  to 
rehabilitate  a  character  previously  stamped  with  infamy,  ahowTd 
acuteness  and  research.  Thcso  doubts  provoked  several  answers, 
which  are  criticized  in  a  supplement  edited  by  Dr  Hawtrcy  for  tho 
Philobiblon  Society.  A  worK  of  more  lasting  reputation,  which  bos 
rotaineJ  ita  vitality  for  more  than  a  century,  is  culitled  Auecdcla 
of  Painting  in  England,  tcith  sotne  Account  of  the  Principal  Artists; 
cotUded  by  George  Vertue,  and  now  digatcd  a:id  published  frmn  his 
original  manuseripts  hj  Horace  Walpole  (t  vola,  1"6'2-71).  Ita 
value  to  art  students  and  to  admirers  of  biographical  literatura 
demanded  ita  frequent  reproduction,  and  it  had  the  good  fortune  to 
bo  re-edited  with  additions  by  tho  Rev.  James  Dallaway  in  five 
volumes  (1826-28),  and  then  again  was  revised  and  edited  by  R.  N. 
Wornum  in  1849.  A  cognate  volume,  also  based  on  the  inateiials 
of  Vertue,  is  entitled  tho  Catalogue  of  Engravers  Bam  and  Resident 
in  England,  which,  hke  iU  mors  famous  ptedeccssor,  often  pkssad 
through  the  press.  On  the  Catalogue  of  yiiya/  and  A'okle  Authors 
of  England  Walpole,  whoso  professed  liberalism  only  slopped  short 
of  the  principles  of  r?publiianisni,  >|icut  niauy  houni  of  toilsome 
icaearch.  The  best  edition  is  that  which  appeared  in  five  volumes, 
in  1806,  under  tho  competent  editorship  of  Thomas  I'ark,  who 
carefully  verified  and  diligently  augmented  the  laboura  of  the 
original  author.  As  a  senator  himself,  or  o»  a  private  jierson 
following  at  a  distance  tho  comlvils  at  St  Stephen's,  Walpole 
recorded  in  a  diary  the  chief  incidents  in  Englisn  iwlitica.  Foi 
twenty-seven  years  he  studied,  a  silent  sjiectator  for  tho  most  port, 
tho  characters  of  tho  chiof  jiersonages  who  trod  the  stage  of  politics, 
and  when  ho  quitted  tho  ac.-no  ho  retained  tho  acquainunre  ol 
many  of  the  chief  actors.  If  he  was  sometimeo  prejudiced,  be 
nirely  distorted  tho  octs  of  thoao  whom  ho  disliked;  and  his 
prejudices,  which  lio  on  the  surface,  wero  mainly  ajjainst  those 
whom  1m)  considered  tho  timitors  of  his  father.  These  diaries 
extend  from  1760  to  1783,  and  cover  a  iieriod  of  monicnlons  im- 
lorUnco  in  tho  annals  of  tho  national  history.  Tho  .l/'"ii.irj  </ 
the  Last  Trn  Years  of  the  Reign  of  Oeorge  II.  was  editr.I  bv  Lord 
Hnlliand ;  its  »uccc«»or,  Urmoirsoflhr  Reign  of  K\nn  iltor.ji  III.,  was 
published  under  tho  editorial  earo  of  Sir  I^enis  Le  llarrhani,  who 
[poujed  into  liia  annotation!  a  vast  storo  of  information;  tho  last 
volumes  of  tho  seiies,  Jovnuil  (fflhe  Reign  ofOtorje  III.  from  tT7t 
f.i  .V^'t,  wrrf  rrlitcd  snd  illustrated  by  Poran;  sod  to  thess  works 
!■ /^mintj<-i'Ti/-<-j,  which  Vi'  ii>  17*8  for 

the  MisuM  Berry.     Thf-  I'n  thrm. 

,. ,   .1  the  name  of  Horace  W.,:i  IroUtime, 

but  Ills  iklighllul  Letters  aro  the  crowning  glory  of  his  life.  His 
corrf»|"indrnla  were  numerous  and  wiile«pread,  but  the  chief  of 
them  were  Colo  tho  clerical  aiiti.niary  of  Millon,  R'brrt  Jephson, 
an  obscuio  playniit/T  in  Irrlanl,  .Ma»nn  tho  |>  .-t,  Lorl  llerlf^rd 
daring  hit  cuibaasy  u  I'aria,  tho  coujitaa  of  Uaaory,  Uinl  Uar 
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eonrt,  O«orft«  Montua,  one  of  his  sirlirst  friends,  Conwitr,  and 
Sir  tlormn  Mann.  \S  ith  m«t  of  thaao  friends  he  quarrolK'd,  but 
the  friendship  of  the  \isi  two,  in  the  former  case  through  genuine 
liking,  kui  in  th.<  Uttor  through  hie  fortunate  aluenca  from 
Engluid,  was  never  interrupted.  The  LtUen  were  published  at 
dilTerent  datas,  but  the  standard  coIlKtion  is  that  by  Peter 
Cnnningham  (9  toU.  ,  1S57-59),  and  to  it  should  be  added  ttio  vol- 
iimea  of  the  letters  addressed  to  AV'alpolo  by  his  old  friend  Madjimo 
da  DeBand  (ISJO,  4  Tols.),  and  the  publication  of  Dr  Doran,  Maan 
mnd  Manntrs  at  Ou  Court  of  Florenct^  which  is  fonnded  on  the 
epistles  s«nt  in  return  to  Walpole  by  the  cnroy-extraordinary.  A 
handsome  little  Tolame,  Huron  tyalpoU  and  his  Iforld,  con- 
sisting o(  select  passages  from  his  letters,  extracted  and  strung 
together  in  a  simple  narrattre  by  Mr  L.  R  Secley,  was  issned  in 
1884.  Walpole  has  been  called  "the  best  letter-writer  in  the 
English  langnage";  and  few  indeed  are  the  names,  possibly  none 
mn  Swift  and  Cowpcr,  which  can  compar*  with  his.  In  those 
compositions  his  very  foibles  are  penned  for  our  amusement,  and 
his  loTe  of  tritles— for,  in  the  words  of  another  Horace,  he  was  ever 
**neacio  quid  meditans  nagarum  et  totus  in  illis" — minister  to  our 
Snstmction.  To  these  friends  he  communicated  every  fashionable 
icanda),  every  social  event,  and  the  details  of  every  political  struggle 
in  English  life.  The  politicians  and  the  courtiers  of  his  day  were 
more  akin  to  his  character  than  were  the  chief  authors  of  his  age, 
and  the  weakness  of  his  intellectual  perceptions  stands  out  most 

grominently  in  his  estimates  of  such  writers  as  Johnson  and 
oldsmith,  Gibbon  and  Hume.  On  many  occasions  he  displayed 
grtftt  liberality  of  disposition,  and  ho  bitterly  deplored  for  the  rest 
of  his  days  his  neglect  of  the  unhappy  Cbattertou. 

Aboadsat  tafomutloa  aboat  Horace  WaJpole  wU)  be  found  In  tho  ifemoirt  of 
him  asd  of  Ma  contmiporariei  edited  by  £iioc  Warbarton,  Jesse's  Qtorge  &sttryn 
mmd  kit  C4mtrmfcrari4$,  sod  the  extracts  from  the  Jonnuila  and  correspondence 
of  Mm  berrr;  and  It  would  be  uapanlaiisble  to  omit  mcnUon  of  Mucaulay's 
itctch  of  Walpolo'a  Ufa  and  diarseter.  (\V.  f-  C.) 

WALPOLE,  Sir  Bobeht,  Earl  op  Orford  (1676- 
1745),  prime  minister  of  England  from  1721  to  1742, 
was  the  third  but  eldest  surviving  son  of  Robert  Walpole, 
M.P.,  of  Houghton  in  Norfolk,'  by  Mary,  only  daughter 
and  beircsbof  Sir  Jeffery  Burwell,  of  Eougham,  in  Suffolk. 
The  father,  a  jolly  old  squire  who  revelled  in  outdoor 
sport  and  the  pleasures  of  the  Cable,  transmitted  to  his 
son  the  chief  traits  in  his  own  character.  The  future 
statesman  was  born  at  Houghton  on  28th  August  1676, 
and  was  sent  to  Eton  and  to  King's  College,  Cambridge, 
where  he  wa^  admitted  as  scholar  on  22d  April  1696. 
At  this  time  he  was  destined,  as  a  younger  son,  for  tho 
church,  but  his  two  eldes  brothers  died  young  and  he 
became  the  heir  to  an  estate  producing  about  X2000  a 
year,  whereupon  in  May  1698  he  resigned  his  fellowship, 
and  was  soon  afterwards  withdrawn  by  his  father  from 
the  university.  His  education  lasted  sufficiently  long, 
however,  to  enable  him  to  gratify  the  tastes  of  the  county 
members  in  parliament  with  the  usual  quotations  from 
Horace,  though  in  classical  attainments  he  was  excelled 
by  Pulteney,  Carteret,  and  many  others  of  his  contem- 
poraries in  politics.  On  his  father's  decease  the  electors 
of  the  family  borough  of  Castle  Rising  returned  him  in 
January  1701  to  the  House  of  Commons  as  their  repra- 
sentative,  but  after  twt)  short-Lived  parliaments  he  sought 
the  Btiffrages  of  the  more  important  constituency  of  King's 
Lynn  (1702),  and  was  elected  as  its  member  at  every 
subaequent  dissolution  until  he  left  the  Lower  House. 
From  the  first  he  took  a  keen  interest  in  the  business  of 
the  House,  and  not  many  months  pa.ssed  away  before  his 
shrewdness  in  counsel  and  his  zeal  far  the  interests  of  the 
Whigs  were  generally  recognized.  In  March  1705,  accord- 
ing to  the  statement  of  Archdeacon  Coxe,  he  was  appointed 
one  of  the  council  to  Prince  George  of  Denmark,  the 
inactire  husband  of  Queen  Anne,  and  .then  lord  high 
admiral  of  England.  Complaints  against  the  administra- 
tion of  the  navy  were  then  loud  and  frequent  (Burton's 
Qutm  Anru,  ii.  22-dI),  and  the  responsibilities  of  his  new 
position  tested  his  capacity  for  public  life.  His  abilities 
proved  equal  to  the  occasion,  and  justified  his  advancement, 

'  The  head  of  a  family  whose  ancestors  and  descendants  are  recorded 
in  an  elaborate  pedigree  published  in  the  i'ructedinga  of  Uie  Norfolk 
and  NoneUA  Arcfucol.  Soc,,  i.  365-79. 


in  succession  to  his  life-long  rival  Henry  St  John,  to  tho 
more  important  position  of  secretary-at-war  (February 
170S),  an  office  of  recent  creation  but  in  time  of  war  of 
great  responsibility,  which  brought  him  into  immediate 
contact  with  tho  duke  of  Marlborough  and  the  queen. 
With  this  post  ho  held  for  a  short  time  (1710)  the 
trcasurership  of  tho  navy,  and  by  tho  di.-;oliargo  of  his 
official  duties  and  by  his  skill  in  debato  became  admitted 
to  the  inmost  councils  of  the  ministry.  Ho  could  not 
succeed,  however,  in  diverting  Godolphin  from  the  great 
error  of  that  statesman's  career,  tho  inipcuchmont  of 
SachevereU,  and  when  the  comtiiitteo  vma  appointed  for 
elaborating  the  articles  of  impeachment  Walpole  was  called 
upon  to  act  as  one  of  the  managers  for  the  House  of 
Commons.  On  tho  wreck  of  the  Whig  party  which  ensued 
upon  this  fati.1  mistake,  Walpolo  ohared  in  the  general 
misfortune,  but  neither  cajolery  T.or  menace  could  induce 
him  to  retain  office,  and  he  toOK  his  place  with  bis  friends 
in  opposition.  His  energies  now  shone  forth  with  irre- 
sistible vigour  ;  both  in  debate  and  in  the  pamphlet  press 
he  took  up  the  cause  of  the  ejected  ministry,  and  in  revenge 
for  his  zeal  his  political  opponents  brought  against  him  an 
accusation  of  personal  corruption.  On  these  charges,  now 
universally  acknowledged  to  have  proceeded  from  party 
animosity,  he  was  in  the  spring  of  J1712  expelled  from  the 
House  and  committed  to  tho  Tower.  His  prison  cell  now 
became  the  rendezvous  of  the  Whigs  among  the  aristocracy, 
while  the  populace  heard  his  praises  commemorated  in  the 
ballads  of  the  streets.  The  ignominy  which  the  Tories  had 
endeavoured  to  inflict  upon  him  \\'as  turned  into  augmented 
reputation.  At  the  dissolution  of  1 7 1 3  the  faithful  electors 
of  King's  Lynn  again  placed  their  trust  in  him,  and  during 
this  parliament,  the  last  summoned  by  Queen  Anne,  he 
took  the  leading  part  in  defence  of  Steele  against  the 
attacks  of  the  Tories. 

With  the  accession  of  George,  the  Whigs  regained  their 
supremacy,  and  for  nearly  half  a  century  they  retained  the 
control  of  English  politics.  The  prizes  fell  to  the  victors, 
and  Walpole  obtained  the  lucrative  if  unimportant  post 
of  paymaster-general  of  the  forces  in  the  administration 
which  was  formed  under  the  nominal  rule  of  Lord  Halifax, 
but  of  which  Stanhope  and  Townsliend  were  the  guiding 
spirits.  A  committee  of  secrecy  was  appointed  to  inquire 
into  the  acts  of  the  late  mmistry,  and  especially  into  the 
peace  of  Utrecht,  and  to  Walpole  was  entrusted  the  place 
of  chairman.  Most  of  his  colleagues  in  office  were  members 
of  the  House  of  Lords,  and  the  lead  in  tho  Commons 
quickly  became  the  reward  of  his  talents  and  assiduity. 
Halifax  died,  and  after  a  short  interval  Walpole  was 
exalted  into  the  conspicuous-position  of  first  lord  of  the 
treasury  and  chancellor  of  the  exchequer  (11th  Oc'tober 
1715).  Jealousies,  however,  prevailed  among  tbe  Whigs, 
and  the  German  favourites  of  the  new  monarch  quickly 
showed  their  discontent  with  the  heads  of  tho  ministry, 
Townshend  was  forced  into  re-signing  his  'ied'etaryship  of 
state  for  the  dignified  exile  of  viceroy  of  Ireland,  but  ho 
never  crossed  the  sea  to  Dublin,  and  tho  suppoit  which 
Sunderland  and  Stanhope,  the  new  advisers  of  the  king, 
received  from  him  and  from  Walpole  was  go  grudging  thai 
Townshend  was  dismissed  from  the  lord-lieutenancy  (April 
1717),  and  Walpole  on  the  next  morning  withdrew  from 
the  ministf-y.  They  plunged  into  opposition  wi.h  unflag- 
ging energy,  and  in  resisting  the  measure  by  which  it  was 
proposed  to  limit  tho  royal  prerogative  in  the  creation  of 
peerages  Walpole  exerted  all  his  powers.  This  display  of 
ability  brought  about  a  partial  reconciliation  of  the  two 
parties  among  tho  Whigs.  To  Townshend  was  given  the 
presidency  of  the  council,  and  Walpole  once  ago  in  assumed 
the  paymastership  of  the  forces  (June  1720;.  On  the 
financial  crash  which  followed  the  failure  of  the  South 
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Sea  scheme,  tbe  public  voice  insisted  that  he  should 
assume  a  more  prominent  place  in  public  life.  At  this 
crisis  in  England's  fortunes  Stanhope  and  Craggs  were 
seized  by  death,  Aislabie,  the  chancellor  of  the  exchequer, 
was  committed  to  the  Tower,  and  Sunderland,  though 
acquitted  of  corruption,  was  compelled  to  resign  the  lead. 
Walpole,  as  first  lord  of  the  treasury  and  chancellor  of  the 
exchequer(April  1721),  became  with  Townshend  responsible 
for  the  country's  government  (though  for  some  years  tliey 
had  to  contend  with  the  influence  of  Carteret),  and  during, 
the  rest  of  the  reign  of  George  I.  they  remained  at  the 
head  of  the  ministry.  The  hopes  of  the  Jacobites,  which 
revived  with  these  financial  troubles,  soon  drooped  in  dis- 
appointment. Atterbury,  their  boldest  leader,  was  exiled ; 
Bolingbroke,  in  dismay  at  their  feebleness,  sued  for  pardon, 
and  was  permitted  to  return  to  his  own  country.  The 
troubles  which  broke  out  in  Ireland  over  Wood's  patent  for 
a  copper  coinage  were  allayed  through  the  tact  of  Carteret, 
who  had  been  banished  as  its  lord  lieutenant  by  his 
triumphant  rivals.  The  Continent  was  still  troubled  with 
wars  and  rumours  of  wars,  but  a  treaty  between  England, 
Prussia,  and  France  was  successfully  eflTected  at  Hanover 
in  1725.  England  was  kept  free  from  warfare,  and  in  the 
general  prosperity  which  ensued  Walpole  basked  in  the 
royal  favour.  His  eldest  son  was  raised  to  the  peerage  as 
Baron  Walpole  (10th  June  1723),  and  he  himself  became 
a  knight  of  the  Bath  in  1725,  and  was  rewarded  with  the 
Garter  in  1726.  Next  year  the  first  King  George  died, 
and  Walpde's  enemies  fondly  believed  that  he  would  be 
driven  from  office,  but  their  expectations  were  doomed  to 
disappointment.  The  confidence  which  the  old  king  had 
reposed  in  him  was  renewed  by  his  successor,  and  in  the 
person  of  (Jueen  Caroline,  the  discreet  ruler  of  her  royal 
spouse,  the  second  George,  the  Whig  minister  found  a 
faithful  and  life-long  friend.  For  three  years  he  shared 
powei  with  Townshend,  but  the  jealous  Walpole  brooked 
no  rival  near  the  throne,  and  his  brother-in-law  withdrew 
from  oflficiil  life  to  the  groves  of  Norfolk  in  May  1730. 
Before  and  after  that  event  the  administration  was  based 
on  two  principles,  sound  finance  at  home  and  freedom  from 
the  intrigues  and  wars  which  raged  abroad.  On  the 
Continent  congresses  and  treaties  were  matters  of  annual 
arrangement,  and  if  the  work  of  the  plenipotentiaries  soon 
faded  it  was  through,  their  labours  that  England  enjoyed 
many  years  of  peace.  Walpole's  influence  received  a 
serious  blow  in  1733.  The  enormous  frsCuds  on  the  excise 
duties  forced  themselves  on  bis  attention,  and  he  proposed 
soma  arrangements  by  which  the  income  resulting  to  tbe 
national  exchequer  from  the  duties  on  wine  and  tobacco 
might  be  largely  increased.  His  opponents  fastened  on 
these  proposals  with  irresistible  force,  and  so  serious  an 
agitation  stirred  the  country  that  the  ministerial  mca.sure 
was  drCpped  amid  general  rejoicing.  Several  of  his  most 
active  antagonists  were  diHmis.scd  from  office  or  deprived 
of  their  regimentsi,  but  their  spirit  remained  unquenchcd, 
and  when  Walpole  met  a  new  House  of  Commons  in  173-1 
bis  snpportem  were  far  less  numerous.  The  Gin  Act  of 
173G,  by  which  the  tax  on  that  drink  was  raised  to  an 
excessivo  amount,  led  to  disorders  in  the  suburlw  of 
London ;  and  the  imprisonment  of  two  notorious  smugglers 
in  the  Tolhooth  at  Edinburgh  resulted  in  those  Portoous 
riots  whirh  have  been  rendered  famous  in  the  Ilmrl  nf 
Midlothian.  Ilieiie  events  weakened  his  influence  with 
large  cUssai  in  TZn^hind  and  Scotland,  but  his  parliamentary 
•Qpromacy  raiaaincd  unimpairo<l,  and  was  illustrat«i  in 
1731  by  his  defeat  of  Sir  John  Barnard's  plan  for  the 
r"duction  of  the  inl<T<«l  on  the  national  debt,  and  by  his 
passing  of  iho  I'layhouso  Act,  under  whirh  the  London 
theatres  are  slill  regulated.  That  year,  however,  heralded 
his  fall  from  power.     Bis  constant  friend  Queen  Caroline 


died,  and  the  prince  of  Wales,  long  discontented  with  bis 
parents  and  their  minister,  .flung  himself  into  active 
opposition.  -  Many  of  the  boroughs  within  the  limits  of 
the  duchy  of  Cornwall  were  obedient  to  the"  prince's  will, 
and  he  quickly  attracted  to  his  cause  a  considerable 
number  of  adherents,  of  whom  Pitt  and  the  Grenvilles  were 
the  most  influential.  The  leading  orators  of  Engknd 
thundered  against  AValpole  in  the  senate,  and  the  press 
resounded  with  the  taunts  of  the  poet  and  pamphleteer, 
illustrious  and  obscure,  who  found  abundant  food  i<St  their 
invectives  in  the  troubles  with  Spain  over  its  exclusive 
pretensions  to  the  continent  of  America  and  its  claitH  to 
the  right  of  searching  English  vessels.  The  minister  long 
resisted  the  pressure  of  the  opposition  for  war,  but  at  the 
close  of  1739  he  abandoned  his  efforts  to  stem  the  current, 
and  with  a  divided  cabinet  was  forced,  as  the  king  would 
not  allow  him  to  resign,  into  hostility  with  Spain. "  The 
Tory  minority  had  seceded  from  parliament,  but  at  the 
commencement  of  the  session,  in  November  1739,  they 
returned  to  their  places  with  redoubled  energies.  ,  The 
Campaign  was  prosecuted  with  vigour,  but  the  successes  of 
the  troops  brought  little  strength  to  AValpole's  declining 
popularity,  and  when  parliament  was  dissolved  in  April 
1741  his  influence  with  his  fellow-countrymen  bad  faded 
away.  His  enemies  were  active  in  opposition,  while  some 
of  his  colleagues  were  lukewarm  in  support.  In  the  new 
House  of  Commons  political  parties  were  almost  evenly 
balanced.  Their  strength  was  tried  immediately  on  the 
opening  of  parliament.  The  Bossiney  election  went  against 
him  by  six  votes;  a  member  of  the  opposition  was  elected 
as  chairman  of  committees  by  a  majority  of  four;  and  tbe 
ministry  was  twice  defeated  over  the  Westminster  election. 
The  voting  on  the  return  for  Chippenham  w.is  accepted  as 
a  decisive  test  of  parties,  and,  as  Walpole  was  beaten  on  a 
preliminary  point  in  connexion  with  the  return,  he  resolved 
upon  resigning  his  places.  On  the  9th  of  February  1742 
he  was  created  earl  of  Orford,  and  two  days  later  he 
ceased  to  be  prime  minister.  A  committee  of  inquiry  into 
the  conduct  of  his  ministry  for  the  previous  ten  years  was 
ultimately  granted,  but  its  deliberations  ended  in  nought, 
and  Walpole  was  allowed  to  spend  the  rest  of  his  days  in 
retirement  at  Houghton.  There  he  died  ISlh  March 
1745,  and  in  its  parish  church  he  was  buried  on  March 
25.  With  the  permanent  places,  valued  at  XI 5,000  per 
annum,  which  he  had  secured  for  his  family,  and  with  his 
accumulations  in  office,  he  had  rebuilt  the  mansion  at  great 
expense,  and  formed  a  gallery  of  pictures  within  its  walls 
at  a  cost  of  £40,000,  but  the  collection  was  sold  by  his 
grandson  for  a  much  larger  sum  in  1779  to  the  empress 
of  Rusoia,  and  the  estate  and  bouse  of  Houghton,  a  vast 
and  gloomy  edifice  described  in  the  Art  Journal  for  March 
1887,  pas.sed  to  Lord  Cholmondcley,  the  third  carl  having 
married  the  premier's  younger  daughter.  Wal[)ole  was 
twice  married, — in  1700  to  Catherine,  eldest  daughter  of 
John  Shorter,  who  died  in  1737,  having  had  issue  three 
sons  and  two  daughters,  and  in  1738  to  Maria,  daughter 
of  Thoma.s  Skcrrct,  a  lady  often  mentioned  in  the  letters 
of  Lady  Marj*  Worlley  Montague. 

Civil  vnn  at  homo  and  Iho  protrmrted  »trtif;glo  with  FVmnM  on 
the  Continent  had  produced  in  Ennli»hmpn  an  intennc  dcaire  for 
peace,  and,  in  their  remembrance  of  the  conitant  disputes  nndor 
the  previonn  two  aoreroignu  over  the  aUcrr^i^ion  to  the  throne,  the 
grrftl  majority  of  them  cheerfully  consented  to  the  ruU  of  Iho 
elci  tor»  of  Hanoior.  Walpole  knew  the  diipoaitionof  hi»  country- 
men,  and  he  Rrmtilled  their  taalea  by  con»ijlently  actinu  Iwlh  ill 
eceleiiaitical  and  ciri!  afTaira  on  the  principle  quidn  noH  movtrt. 
He  had  profited  by  the  lc<*on  nf  the  ill-fated  protecnUon  of 
Sat  heteretl,  and  while  he  »a«  prime  minialer  the  Church  of  Kn^land 
•lent  in  )>eac«  without  fear  of  danfter  from  her  enemiea  Th* 
followem  of  diaaent  ran^e^l  thetnaelvea  l>ehind  hii  lianner,  but  tbojr 
wera  fed  by  promiiea  rather  than  by  actual  conceMioni,  and  the 
wiuft  amoDg  tbem  were  coDteotad'with  permlaaion  to  wonhip  un- 
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dirturbtd.  nil  tim  ever  wns  to  maintain  peace  nbro.id  and  quiet 
a:  homo,  and  tho  chief  blot  on  bis  niinislori;il  C3rvt>r  iit  timt  thruugh 
lovi' of  or!i  -  ■  he  nllowcd  himself  to  b«  tlrawu  into  tlio  war  witli 
S^iii.  ~  Ttmttcra  )io  \va4  methodical;  bis  judj^mont  was 

(ound  i.  ..i'-iirs;  and  his  speeches  were  marked  by  clear- 

neM  of  .  ., ..      Pope,  who  loved  him  not,  has  homo  witness 

to  hi*  ments  "in  the  happier  hours  of  social  pleasure,"  but  neither 
in  private  nor  in  public  lifo  wer«  bis  manners  refined  or  bis 
wtimatcs  of  men  and  women  exalted.  "All  these  men  liavo  their 
pric*  "  wns  his  ealimate  of  members  of  the  House  of  Commons,  and 
although  be  gathered  together  at  Houchton  many  of  the  master- 
piev-esof  [uiuting  h«  was  not  a  lover  cither  of  art  or  of  letters.  All 
the  eminent  writers  of  the  day  were  opposed  to  liis  rule,  and  at  bis  fall 
his  jealous  spirit  had  driven  into  opposition  every  politician  of 
repute.  Great  as  bis  faalt3  were,  his  character  was  suited  to  the 
,tenip«rament  >-f  the  period  within  which  be  lived,  and  during  bis 
tenure  of  office  his-  country  advanced  in  prosperity  by  leaps  and 
by  bounds. 

nu  Ilie  U  written  tiy  Archdescon  Coxe  to  three  pondcrtiul  foUoa,  and  liiis  more 
ncentt;  been  Ue»crtt>cd  In  one  volumo  by  Mr  Ewald.  0^'.  P.  C.) 

WALPURGIS,  AValpitroa,  or  'WALBOTtOA,*  St,  was 
born  in  Sussex  about  the  end  of  tho  7th  or  the  beginning 
of  the  6th  century,  and  was  educated  at  Winburn,  Dorset, 
where,  after  taking  the  veil,  she  remained  for  twenty- 
seven  years.  She  then  at  the  instance  of  her  uncle,  St 
Boniface,  and  her  brother,  St  Wilibald,  set  out  along  with 
some  other  nuns  to  found  religious  bouses  in  Germany. 
Her  first  settlement  was  at  Bischofshcim  in  the  diocese  of 
Mainz,  and  two  years  later  (754)  she  became  abbess  of 
the  Benedictine  nunnery  at  Heidenheim,  within  her  brother 
Wilibald's  diocese  of  Eichstiidt  in  Bavaria,  where  also 
another  brother,  Winebald,  had  at  the  same  time  been 
made  head  of  a  monastery.  On  tho  death  of  Winebald  iu 
,760  she  succeeded  him  in  his  charg*  also,  retaining  the 
superintendence  of  both  houses  until  her  death  on  February 
25,  779.  Her  relies  were  translated  to  Eichstadt,  where 
she  wtis  laid  in  a  hollow  rock,  from  which  exuded  a  kind 
of  bituminous  oil  afterwards  known  as  Walpurgis  oil, 
and  regarded  as  of  miraculous  efficacy  against  disease. 
The  cava  became  a  place  of  pilgrimage,  and  a  fine  church 
was  built  over  the  spot.  She  is  commemorated  at  various 
times,  but  principally  on  May  1,  her  day  taking  the  place 
of  an  earlier  heathen  festival,  which  was  characterized  by 
various  rites  marking  the  commencement  of  summer.  In 
art  she  is  represented  with  a  crozier,  and  bearing  in  her 
band  a  flask  of  balsam. 

WALRUS,  or  Morse.-  In  tho  article  Mammalia  (vol. 
XV.  p^  442)  it  was  shown  that  the  existing  members  of  the 
Pinniped  division  of  the  order  Carnivora  are  divided  into 
three  very  distinct  groups,  the  true  seals  (Pkocidm),  the 
sea-bears  or  eared  seals  (OtariiJa),  and  the  Trichechidx, 
containing  the  walrus  alone,  in  some  respects  intermediate 
between  the  other  two,  but  also  possessing,  especially  in  its 
greatly  modified  dentition,  peculiar  characters  of  its  own. 

Trxclieehus  is  the  almost  universally  accepted  generic 
name  by  which  tho  walrus  is  known  to  zoologists,  but 
lately  some  confusion  has  been  introduced  into  literature 
by  the  revival  of  the  nearly  obsolete  terms  Rosmarus  by 
some  authors  and  Odobanus  by  others.  T.  rosmarus  is 
the  name  of  the  species  met  with  in  the  Arctic  seas  ;  that 
of  the  North  Pacific,  if  distinct,  is  T.  obesus.  The  follow- 
ing description  will  apply  equally  to  both.  A  full-grown 
male  walrus  measures  from  ten  to  eleven  feet  from  the 
nose  to  the  end  of  the  very  short  tail,  and  is  a  heavy, 
bulky  animal,  especially  thick  about  tho  shoulders.  The 
head  is  rounded,  the  4yee  rather  small,  and  there  are  no 
external  ears.  The  muzzle  is  short  and  broad,  with,  on 
each  side,  a  group  of  very  stiff,  bristly  whiskers,  which 
become   stouter  and  shorter  in   old   animals.     The   tail 

'  Frsnch  forma  of  the  name  are  Gualbourg,  Falbourg,  Vaubourg, 
aad  ATOQgourg. 

*  Th«  f'^rmer  word  ii  a  modification  of  the  Scandinavian  vatlross  or 
hoaIro9  ("whale-bon«"),  the  latter  an  adaptatloo  of  the  Russian  name 
(or  the  asiBuJ.    . 

•24—14 


scarcely  projects  beyond  the  skin.  The  foro-limbs  are  free 
only  from  tho  elbow  ;  tho  hand  is  broad,  flat,  and  webbed, 
tho  five  fingers  being  of  nearly  equal  length,  llio  first 
slightly  tho  longest.  Each  finger  has  a  small,  flattened 
nail,  situated  on  tho  dorsal  surface  at  a  considerable 
distance  from  tho  end.  Tho  hind-limbs  are  enclosed  in 
tho  skin  of  the  body  almost  to  the  Iteel.  The  free  portion, 
when  expanded,  is  fan-shaped,  tho  two  outer  toes  (first  and 
fifth)  being  tho  longest,  especially  the  latter.  Cutaneous 
flaps  project  considerably  beyond  tho  bones  of  the  toes. 
Tho  nails  of  tho  first  and  fifth  toes  are  minute  and 
flattened  ;  thosoof  the  second,  third,  and  fourth  elongated, 
6ub-compressed,  and  uointed.     The  soles  of  both  fore  and 


^  Walrus, 

hind  feet  are  bare,  rough,  and  warty.  Tlie  surface  of  the 
skin  generally  is  covered  with  short,  adpressed  hair  of  a 
light,  yellowish-brown  colour,  which,  on  the  under  parts  of 
the  body  and  base  of  the  flippers,  passes  into  dark  reddish- 
brown  or  chestnut.  In  old  animals  the  hair  becomes  more 
scanty,  sometimes  almost  entirely  disappearing,  and  the 
skin  shows  ample  evidence  of  the  rough  life  and  pugnacious 
habits  of  the  animal  in  the  innumerable  scars  with  which 
it  is  usually  covered.  It  is  everywhere  more  or  less 
wrinkled,  especially  over  the  shoulders,  where  it  is  thrown 
into  deep  and  heavy  folds. 

One  of  the  most  striking  e.'i*ernal  characteristics  of  the 
walrus  is  the  pair  of  tusks  which  descend  almost  directly 
downwards  from  the  upper  jaw,  sometimes  attaining  a 
length,  in  old  animals,  of  20  inches,  or  even  more.  In  the 
female  they  are  as  long  or  sometimes  longer  than  in  the 
male,  but  less  massive.  In  the  young  of  the  first  year  they 
are  not  visible.  These  tusks  correspond  to  the  upper  canine 
teeth  of  other  mammals.  All  the  other  teeth,  including 
tho  lower  canines,  are  much  alike^small,  simple,  and  one- 
rooted,  and  with  crowns,  rounded  at  first,  but  wearing  to 
a  flat  or  concave  surface.  The  complete  dentition  appears 
to  be  i  3,  c  {,  pm  y,  m  J-  f,  total  34.  Many  of  these 
teeth  are,  however,  lost  early,  or  remain  through  life  in  a 
rudimentary  state  concealed  beneath  the  gum.  The  teeth 
which  are  usually  functionally  developed  are  i  J,  e  |,  pm 
J  =  |,  total  18.  The  tusks  are  formidable  weapons  of 
defence,  but  their  principal  use  seems  to  be  scraping  and- 
digging  among  the  sand  and  shingle  for  the  molluscs  and 
crustaceans  on  which  the  walrus  feeds.  They  are  said  also 
to  aid  in  climbing  up  the  slippery  rocks  and  ledges  of  ice 
on  which  so  much  of  the  animal's  life  is  passed.  Although 
this  function  of  the  tusks  is  affirmed  by  numerous  authors, 
some  of  whom  appear  to  have  had  opportunities  of  actual 
observation,  it  is  explicitly  denied  by  Malmgren. 

Walruses  are  more  or  less  gregarious  in  tlieir  habit£,  beiv^  met 
with  generally  in  companies  or  herds  of  various  sizes,  Tliey  are 
only  found  near  the  coast  or  on  large  masses  of  floating  ice,  and 
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nitlj  far  ont  in  the  otwn.  sta;  and,  though  olten  moving  fiom 
one  r"^'  "f  *'"'''  feeding  ground  to  another,  they  have  no  regular 
seasonal  migrations.  Their  young  are  bom  between  the  montiis  of 
April  ail  J  June,  usually  but  oae  at  a  time,  never  more  than  two. 
Their  strong  atfection  for  thfir  young,  and  their  sympathy  for  each 
other  in  times  of  danger,  hare  been  particularly  noticed  by  all  who 
have  had  the  oiiporUinity  of  observing  them  in  their  native  haunts. 
When  one  of  their  number  i«  wounded,  tiia  whole  herd  usually 
join  in  a  concerted  and  intelligent  defence.  Although  haimless  and 
inoffensive  when  not  molested,  they  exhibit  considerable  fierceness 
when  attacked,  using  their  great  tusks  with  tremendous  elfect 
eitlier  on  humauj^enemics  who  come  into  too  close  quartei-s  or  on 
polar  bears,  the  only  other  adversary  they  can  meet  with  in  their 
own  natural  territory.  Their  voice  is  a  loud  roaring,  aud  can  be 
hcaid  at  a  great  distance;  it  is  described  by  Dr  Kane  as  "something 
between  the  mooing  of  a  cow  and  the  deepest  baying  of  a  mastitl', 
very  round  and  full,  with  its  bark  or  detached  notes  repeated  rather 
(]ttickly  seven  or  nine  times  in  succession." 

'The  principal  food  of  the  walrus  consists  of  bivalved  molluscs, 
especially  Jlya  tniucatu  and  Saxicava  rugosa,  two  species  very 
abundant  in  the  Alette  regions,  which  it  digs  up  fi-om  the  mu'd 
and  sand  in  which  tliey  lie  buried  at  the  bottom  of  the  sea  by 
means  of  its  tusks.  It  crushes  and  removes  the  shells  by  the  aid 
of  its  grinding  teeth  and  tongue,  and  swallows  only  the  Soft  part 
of  the  animal.  It  also  feeds  on  other  molluscs,  sand-worms,  star- 
tislies,  and  shrimps.  Portions  of  various  kinds  of  algx  or  seaweeds 
have  been  found  in  its  stomach,  but  whether  swallowed  intention- 
ally  or  not  is  still  doubtful. 

The  commercial  products  of  the  walrus  are  its  oil,  hide  (used  to 
manufacture  harness  and  snle-leathcr  and  twisted  into  tiller  ropes), 
and  tusks.  The  ivory  of  the  latter  is,  however,  inferior  in  (juality 
to  that  of  the  elephant.  It4  flesh  forms  an  important  article  of 
food  to  the  Eskimo  and  Tchuktchis.  Of  the  coast  tribes  of  the 
las^namcd  people  tlie  walrus  forms  the  ch^f  means  of  support 
"The  flesh  luppiies  them  with  food,  the  ivory  tusks  are  made  into 
implements  used  iu  the'chase  and  for  other  domesdc  purposes,  as 
well  as  affording  a  valuable  article  of  barter,  and  the  skin  furnishes 
the  material  for  covering  their  summer  habitations,  harness  fur 
their  dog-teama,  and  lines  for  their  fishing  gear"  (ScammonX 

Geographically  the  walrus  is  confined  t^  the  northern  circnm- 
polar  regions  of  the  globe,  extending  apparently  as  far  north  as  ex- 
plorers have  penetrated,  b'lt  its  southern  range  has  been  muck  re- 
stricted of  late  in  consequence  of  the  persecutions  of  man.  On  the 
Atlantic  coast  of  America  it  was  met  with  in  the  16th  century-  as 
loir  as  tlie  southern  coast  of  Nova  Scotia  and  in  the  last  century  was 
common  in  the  Gulf  of  St  Lawrence  and  on  the  shores  of  Labrador. 
It  still  inhabits  the  coast  round  Hudson's  Bay,  Davis  Straits,  and 
Greenland,  where,  however,  its  numbers  are  daily  decreasing.  It 
is  not  found  on  the  Arctic  coast  of  America  between  the  97th  and 
l(3th  meridians.  In  Europe,  occasional  stragglers  have  reached 
the  British  Isles,  and  it  was  formerly  abundant  on  the  coasts  of 
Finmark,  It  is  rare  in  Iceland,  but  Spitsbergen,  Nova  Zembla,  and 
the  weatem  part  of  the  north  coast  of  Siberia  are  still  constant 
places  of  resort,  in  all  of  which  a  ngular  war  of  extermination  is 
carried  on.  The  North  Pacific,  including  both  sides  of  Behring's 
Strait,  northern  Kamchatka,  Alaska,  and  the  Pribyloff  Islands  are 
also  the  haunts  of  numerous  walruses,  which  are  isolated  from 
thoM  of  the  North  Atlantic  by  the  long  strftchcs  of  coast,  both  of 
Siberia  and  North  Amctica,  in  which  they  do  not  occur.  The 
Pacific  walrus  apf^ears  to  be  as  lsrf;>i  as,  if  not  larger  than,  that  of 
the  Atlantic  ;  its  tusks  are  longer  and  more  slender,  and  curved 
inwards ;  the  whiskers  are  smaller,  and  the  muule  relatively  deeper 
and  broader.  These  and  certain  other  minor  difTcrenccs  have  in- 
duced some  nsturaliits  to  coniidcr  it  specifically  distinct  under  tlie 
name  of  TncAecAiu  ohes^ts.  Its  habits  appear  to  bo  quite  similar 
to  those  of  the  Atlaiitio  form.  Though  formerly  found  in  immense 
herds,  it  is  rapidly  becoming  scarce,  as  the  methods  of  destruction 
osed  by  the  American  whalcm,  who  li  \  ",    cntircd 

upon  its  pursuit,  are  for  more  certain  ni  c  of  the 

native  Tchuktchis,  to  whom,  ns  mcntii'i'  'rus  long 

afforded  the  principal  means  of  subkistciice. 

Fowl  remains  of  walruses  and  clovely  allied  animals  hare  been 
foond  in  the  t'l  '  '  "•  ■  -  ■  -  i-  -'  -  >  IiMgium,  and  Ftmnce, 
hi  deposits  of  *. 

An  eahiOTilTit  •  .  ,  tn  sit  th«  lutthor*  *ho 

hST*  VTluer.  ui^r.  11,  *»i'i  t_^   fLul.J  m  AUcn  •  Uiilurg  of  /torth  Amtrtfan  /^imi- 

r^t.  i««o.  (W.  H  t.) 

WAI.SALL,  n  m--  ■  ■  '  -nr)  parlianicntnty  boroiigh  and 
market-town  of  S'  Kngland,  is  situated  chiefly 

on  ui  emincnco  u!--.,  ..  ,,,ulet  tributary  to  the  Tame, 
on  Tariooji  caiusU  and  branch  railway  lincii,  8  miles  north- 
nortb-weat  of  Birmingham  and  12.')  nortb-wcat  of  London. 
The  princii>al  atrcet  in  siiorioua  and  rcRular,  ond,  aUhoU);b 
tho  side  atm  ts  arc  generally  crooked  and  mean,  the  auburbi 
are  for  the  moat  inrt  built  with  regularity  and  neatnesa. 


The  parish  church  of  St  Matthew,  occupying  a  prominent 
position  oD  ao  eminence,  is  a  handsome  modem  building 
in  the  Transition  style.     The  other  five  parish  churches 
are  also  all  modern.      The  schools  include  the  grammar 
school,  founded  in  1554  for  the  education  of  boys,  natives 
of  Walsall,   in  the  classics,   the  .blue  coat  and  national 
infant   schools,  and   several  board  schools.      The   public 
librarj",  established  in  1859,  enlarged  in  IS" 2,  contains 
about  12,000  volumes;  the  scientific  and  art  institution 
was  established  in  1854,  and  the  literary  institute  in  1883. 
Among  the  principal  public  buildings  are  the  town-hall  in 
the  Italian  style,  erected  in  18G6;  the  guild  hall  (1773), 
the  theatre  (formed  out  of  the  old  agricultural  hall  io 
1881),  the  drill  hall  (1866),  the  temperance  hall  (1866), 
the  county  court-house  (1869),  and  the  post-office  (1879). 
The  charitable  institutions  include  the  corporation  alms- 
houses(1825);  Harper's  almshouses  for  sii  women,  founded 
in  the  reign  of  James  L  and  rebuilt  in  1793;  the  Henry 
Boy's  almshouse,  opened  in  1887;  the  memorial  cottages 
at  Caldmore,  erected  in  1868  by  private  benefaction  of 
two  townspeople,  for  twelve  poor  couples  or  widows ;  the 
Walsall  cottage  hospital   (1863) ;   the  epidemic  hospital 
(1872);  and  a  number  of  minor  charities.     In  the  vicinity 
of    the   town    are   extensive   coal-mines    and    limestone 
quarries.     Ironstone   is  also  obtained,  and  brick  clay  is 
dug.     The  town  possesses  iron  and  brass  foundries,  com 
mills,  and  tanneries.     One  of  the  staple  industries  is  the 
manufacture  of  the  various  kinds  of  ironmongery  required 
in  the  construction  of  harness  and  carriages.     Locks  and 
keys,  bolls,  pulleys,   and  other  hardware  goods  are  also 
largely,  manufactured.     The  town  is  governed  by  a  mayor, 
six  aldermen,  and  eighteen  councillors.     The  area  of  the 
municipal  borough  was  extended  in  1877  to  6929  »cres; 
the  population  in  1871  was  46,447  (estimate  of  that  in 
the  extended  area  49,018),  and  in  1881  it  was  58,795. 
The  population  of  the  parliamentary  borough  (area  7478 
acres)  in  1871  was  49,018,  and  in  1881  it  was  59,402. 

In  the  early  part  of  the  lOth  century  Walsall  was  fortified  by 
Etheltledn,  daughter  of  Alfred  the  Great  and  countess  of  Hereia. 
At  tho  time  of  the  Conquest  it  was  retained  bv  William  at  a  rojal 
demesne  for  alKiut  twenty  years,  until  It  was  "bestowed  on  Robert, 
son  of  Asculpus,  who  had  accompanied  the  Conqueror  to  England. 
Subaequenlly  it  was  owned  by  Richard  Neville,  carl  of  Warwick, 
the  king-maker,  and  it  was  held  successively  by  Henry  Yll.  ana 
Henry  S'lll.  By  tho  latter  it  was  granted  to  John  Dudley,  duke 
of  Northumberland,  on  whose  attainder  and  execution  in  <he 
reign  of  Mary  it  was  foifeited  and  came  into  the  possession  of  the 
Wilbrahams,  from  whom  it  passed  by  marriage  to  the  Bridgmana. 
It  is  spoken  of  bv  Camden  ss  "none  of  the  meanest  of  market 
towns.  '  Queen  Eliznl'Cth  visited  Walsall  in  the  SBth  year  of  her 
reign,  and  mndc  a  grant  of  lands  to  the  to«n.  Walsall  wit  the 
residence  of  Henrietta  Maria  for  a  short  time  in  164S.  It  is  a 
borough  by  prrscriptioii.  but  received  charters  fioni  Edward  IU. 
and  Henry  IV.,  confirming  the  privileges  and  immunities  con- 
ferred on  it  by  ]>n'vious  sovcreigna  Its  oldc..t  charter  is  that 
bestowed  ill  the  3d  of  Clurles  I.,  which  was  confirmed  in  tho  13th 
of  CharU-5  II.  It  is  now  governe<l  under  the  Municipal  Act  of 
183S.  It  was  foustituted  a  p.irll.tmFnlary  lt>rough  by  tlie  Reform 
Act  of  1832,  and  returns  one  member  to  parliament. 

WAL.SII,  William  (1663-1709),  is  inchidcd  among 
Johnson's  Moit  Eminent  English  I'oflt,  but  is  justly  said 
to  be  "  known  more  by  his  familinnty  with  greater  men 
than  by  anything  done  or  written  by  himself."  It  was  ho 
who  gnvo  I'opo  in  his  boyhood  tho  advice  to  study  correct- 
ness. Thu  value  of  his  counsel  is  acknowledged  in  tho 
Stay  on  Criticism  (L  729).  Ho  was  a  native  of  Wor- 
cesterahirc,  represented  his  native  county  in  several  ptrlia- 
mcnt.%  and  was  gentleman  of  tho  horse  to  Queen  Anno. 

WAI>;lNOHAM,  Sm  Francis  (c.  15.16-1590),  secre- 
tary of  stat<>  under  Elizabeth,  was  descended  from  an  old 
Norfolk  family,  and  w^as  tho  third  and  youngest  son  of 
William  Wnlsingham  of  Scadbury,  Chislchurst,  Kent, 
where  ho  was  Ixirn  about  1536.  After  a  good  privato 
education  ho  entered  King's  Collouo.  Cambridgo,  but  did 
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not  take  a  dcgrcD.  Ho  remained  abroad  during  the  reign 
of  Mary,  and  the  knowledge  of  foreign  languages  he  thus 
acquired  is  said  to  have  commendod  him  to  the  notice  of 
Cecil,  Lord  Burghley.  In  the  i>arlianiont  which  met  in 
January  155S-59  he  was  returned  for  Ranbury,  and  in  that 
•*l»ich  met  in  January  1562-63  for  both  Banbury  and  Lyuio 
Regis;  he  decided  to  sit  for  the  latter  place.  Nothing 
further  is  known  of  his  political  hi;>tory,  till  in  \50S  he 
wrote  to  Cecil  a  letter  on  the  Darnley  murder,  which 
shows  that  he  enjoyed  the  confidence  of  Cecil  and  the 
regent  Murray,  and  was  fully  convinced  of  Queen  Mary's 
guilt  In  the  following  year  Ridolti,  the  papal  agent,  was 
confined,  under  suspicion  of  conspiracy,  in  Walsingham's 
house.  In  August  1570  Walsingham  was  selected  as 
special  ambassador  to  France  in  conne.tion  with  the 
negotiations  for  the  toleration  of  the  Huguenots,  and  in 
December  took  up  his  residence  as  permanent  ambassador 
at  Paris.  On  the  19th  April  1572  he  was  successful  in 
obtaining  the  signature  of  a  treaty  of  peace  between 
England  and  France,  but  the  beneficial  results  of  his  skilful 
diplomacy  in  connexion  with  the  negotiations  for  the 
Anjou  and  Alen«,on  marriages  were  neutralized  by  the 
uncertain  and  changeable  moods  of  Elizabeth,  and  finally 
frustrated  by  the  massacre  of  St  Bartholomew.  *  He  took 
his  leave  of  the  king  of  France  on  23d  May  1573,  and  on 
20th  December  of  the  same  year  he  was  made  secretary 
of  state.  On  1st  December  1577  he  was  knighted,  and 
jn  22d  April  of  the  following  year  made  chancellor  of  the 
order  of  the  garter.  In  June  following,  along  with  Lord 
Cobham,  he  was  sent  to  the  Netherlands  to  a.ssist  in 
arranging  a  pacification  of  the  States,  but  the  extra- 
ordinary vacillation  of  Elizabeth  rendered  his  mission  a 
total  failure.  In  July  1581  he  was  again  sent  on  an 
embassy  to  Paris,  but  his  instructions  were  of  a  kind  both 
so  dishonourable  and  so  foolish  that  ho  said  he  wished 
rather  the  queen  had  -sent  him  to  the  Tower.  In  such 
circumstances  he  could  only  endeavour  to  temper  and 
qualify  the  [lolicy  of  Elizabeth  in  such  a  manner  as  to 
prevent  a  fatal  breach  in  the  relations  between  the  two 
countries,  and  in  this  he  was  successful.  His  embassy  to 
Scotland  in  15S3  to  endeavour  to  persuade  James  to 
dismiss  the  earl  of  Arran  was  also,  as  he  prognosticated,  a 
failure.  IJe  therefore  recommended  that  the  purpose  of 
Elizabeth  should  be  effected  by  fostering  a  conspiracy 
among  the  Scottish  nobles,  but  the  project  was  not  carried 
out  for  some  time  afterwards.  In  1584  Walsingham  was 
appointed  eutios  rolulonim  of  Hants  and  recorder  of 
Colchester,  and  in  1585  high  steward  of  Winchester.  On 
23d  November  1586  he  was  returned  member  for  Surrey, 
and  again  on  29th  October  1587. 

From  the  first  Walsingham,  equally  witn  Cecil,  Lord 
Burghley,  was  strongly  hostile  to  Queen  Mary  of  Scotland. 
By  constant  watchfulness  and  the  skilful  use  of  spifs  he 
succeeded  in  discovering  the  inmost  secrets  of  her  policy 
and  plana.  He  permitted  the  Babington  conspiracy  to 
develop  until  letters  passed  between  Babington  and  Mary 
which,  if  they  are  to  be  accepted  as  genuine,  proved  that 
the  scheme  (or  the  assassination  of  Elizabeth  had  Mary's 
full  approval.  Miry  and  her  fronds  declared  that  Walsing- 
ham had  counterfeited  her  ciphers ;  but  that  Babington 
sent  her  letters  informing  her  of  the  assassination  scheme 
is  beyond  denial.  Mary's  friends,  without  any  proof  but 
her  own  asseveration,  affirm  that  the  letters  never  reached 
her,  and  that  Mary's  letters  in  reply,  the  authenticity  of 
which  Babington  to  the  last  never  doubted,  were  forged 
by  the  agents  of  Walsingham.  The  asseveration  of  Jlary 
is,  however,  robbed  of  all  value  by  the  fact  that,  in  addition 
to  denying  the  authenticity  of  the  letters,  .she  denied  all 
knowled;;e  of  the  Babington  conspiracy  ;  for  Mendoza,  the 
S(<atti«h  ambassador,  while  the  plot  n'a.i  in  progress,  wrote 


to  Philip  II.  that  Mary  had  informed  him  she  was  fully 
acquainted  with  it.  The  accusation  against  Walsingham, 
that  ho  was  an  accomplice  in  bringing  Mary  to  the  block 
on  false  and  forged  evidence,  cannot  therefore  bo  entertained, 
although  there  cannot  be  any  doubt  that  he  regarded  her 
execution  as  a  happy  deliverance  from  a  position  of  great 
political  embarrassment.  Ho  was  one  of  the  commissioners 
on  her  trial,  and  on  Mary  hinting  that  the  incriminating 
letters  had  been  written  by  him,  called  God  to  witness 
that  ho  "  had  done  nothing  unbecoming  an  honest  iiian." 

By  becoming  surety  for  the  debts  of  Sir  Philip  Sidney, 
Walsingham,  on  account  of  a  flaw  in  the  power  of  attorney 
left  by  Sidney,  found  himself  on  Sidney's  death  un- 
expectedly involved  in  pecuniary  ruin.  But,  although 
one  of  the  ablest  and  wisest  of  Elizabeth's  councillors,  his 
honesty  had  frequently  ruffled  her  self-esteem,  and  she 
witne.ssed  his  embarrassments  without  deigning  to  lend  him 
the  smalle.st  help.  He  died  at  his  house  in  Seething  Lane, 
London,  6th  April  1590,  in  circumstances  of  so  great 
poverty  that  his  friends  buried  him  in  St  Paul's  at  night 
to  save  the  expense  of  a  public  funeral.  Walsingham 
was  a  Puritan  in  his  religious  principles,  but  was  unable 
to  obtain  for  the  Puritans  the  consideration  from  Elizabeth 
he  desired.  He  established  in  1586  a  divinity  lectureship 
at  Oxford  ;  he  was  a  general  patron  of  learning  ;  and  he 
encouraged  Sir  E.  Hakluyt  and  other  navigators  in  theii; 
voyages  of  discovery.  By  Spenser  he  is  described  as- 
"The  Great  Maecenas  of  this  ago 
As  well  to  all  tluit  oivil  acts  professo 
As  those  that  are  inspired  with  ninitial  rage.", 
A  Inrcc  number  of  WnlsinEtiam's  letters  and  state  (locumcnts  are  in  tlie  jiorary 
of  the  lirlUsh  Museum  and  Stale  Paper  Office.  An  account  of  liis  cmbaasiea  to 
trance  with  letters  and  despatches  Is  coutnlncd  In  tlio  CompUat  Ambassador^ 
edited  by  sir  Dudley  DlRRes,  1665;  the  "Heads  of  a  Conference  between  Jamea  VI, 
and  Sir  Frances  Walsinpliam.  September  18.53,"  is  pubiislied  in  vol.  !.  of  Iho  Hanna- 
ti/ne  MisceHantf',  and  ills  "Journal  fiom  December  1.j70  lo  April  1583  "  is  publislied 
In  vol.  vl.  of  the  Camden  Miscellant/ilf^ll)  The  Arcana  Autica,  or  Walsingham's 
Prudmtiat  Atajcims  /or  theHtatesnianandthe  Courtier,  London,  l(i55.  said  to  have 
been  trun^latcd  from  the  Spanish,  was  probably  translated  by  anotner  WiiislnRham 
than  Sir  Francis.  In  Sir  Robert  Cotton's  Cottoni  I'osthuma  is  a  sliort  article  en- 
titled "Sir  Francis  Walsingham's  Anatomizing  of  Honesty,  Ambition,  and 
foitltudc." 

WALTHAM,  a  city  in  Middlesex  county,  Massachusetts, 
United  States,  like  the  other  so-called  cities  and  towns 
of  New  England  is  in  effect  a  township,  containing  several 
bodies  of  urban  population,  together  with  rural  districts. 
It  is  situated  about  9  miles  west-north-west  from  Boston, 
being  in  fact  a  suburb  of  that  city,  in  a  country  of  rounded 
hills  of  glacial  gravel.  Besides  the  large  village  of 
Waltham,  there  are  comprised  in  the  city  five  others,  viz., 
Bleachery,  Chemistry,  New  Church,  Pr'ospectville,  and 
Robert's  Crossing.  These  have  absorbed  nearly  all  the 
population  of  the  city,  the  rural  inhabitants  being  com- 
1  paratively  few  in  number.  The  population,  by  the  State 
census  of  1885,  was  14,609,  about  one  fourth  being  of 
foreign  birth.  Waltham  is  known  all  over  the  world  for 
its  machine-made  watches,  of  which  over  1400  are  turned 
out  daily.  It  has  also  a  cotton-mill,  a  bleachery,  and 
watch-tool  manufactories. 

The  present  area  of  Waltham  was  settled  in  1830  by  Puritans. 
In  1783  the  town  was  incorporated,  and  in  1884  it  received  a 
city  charter. 

WALTHAM  ABBEY,  or  Wai.tiiam  Holy  Cross,  a 
market-town  of  Essex,  England,  on  the  borders  of  Hertford- 
shire and  Middlesex,  is  situated  on  the  Lea,  near  the  great 
northern  road,  and  on  the  Cambridge  branch  of  the 
Great- Eastern  Railway,  13  miles  north  of  Liverpool  Street 
station,  London.  The  town  lies  in  a  hollow,  with  streets 
for  the  most  part  crooked  and  narrow,  and  although  many 
additions  have  lately  been  made  it  still  retains  much  of 
the  characteristic  appearance  of  an  old  country  town.  Of 
the  former  magnificent  abbey  church  the  pnly  portion  of 
importance  now  remaining  is  the  nave,  forming  tbaprcsent 
parish  church,  the  two  easternmost  bays  of  the  navp  being 
converted  into  the  chancel.     It  is  a  very  fine  specimen  of, 
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Norman,  and  in  the  opinion  of' Mr  Freeman  forms  part  of  the 
original  building  of  Harold,  although  others  assign  its  date 
to  the  time  of  Henry  I.  Only  the  western  supports  of  the 
ancient  tower  now  remain.  A  tower  corresponding  with 
the  present  size  of  the  church  was  erected  in  1556  and 
restored  in  1793.  On  the  south  side  of  the  church  is  a 
lady  chapel  of  about  the  end  of  the  reign  of  Edward  II.  or 
beginning  of  that  of  Edward  III.,  containing  some  good 
decorated  work.  Bishop  Hall  became  curate  of  Waltham 
in  1612,  and  Thomas  Fuller  was  curate  from  16-iS  to 
1658.  At  Waltham  Cross  on  the  great  nortliern  road, 
about  a  mile  west  of  Waltham,  is  the  beautiful  cross 
erected  (1291-9't)  by  Edward  I.  at  one  of  the  resting-places 
of  the  corpse  of  Queen  Eleanor  on  its  way  to  burial  in 
Westminster  Abbey.  It  is  of  Caen  stone  and  is  supposed 
to  have  been  designed  by  Pietro  Cavalini,  a  Roman  sculptor. 
It  is  hexagonal  in  plan,  and  consists  of  three  stages,  de- 
creasing towards  the  top,  which  is  finished  by  a  crocketed 
spirelet  and  cross.  The  lower  stage  is  divided  into  com- 
partments enclosing  the  arms  of  England,  Castile  and 
Leon,  and  Ponthieu.  It  underwent  restoration  ia  1833, 
and  a  scheme  for  the  same  object  was  started  in  1885. 
The  old  Elizabeth  market-house  that  formerly  stood  in 
the  market-square  of  Waltham  was  taken  down  in  1852. 
The  town  is  the  seat  of  a  county  court  for  Epping  division 
of  Essex,  and  possesses  a  court- house  erected  in  1849.  The 
royal  gunpowder  factory  is  in  the  immediate  vicinity;  and 
the  town  possesses  gi.n-cotton  and  percussion-cap  factories, 
flour  mills,  malt  kiln^  and  breweries.  Watercresses  are 
largely  grown  in  the  neighbourhood,  and  there  are  exten- 
sive market-gardens  and  nurseries,  including  Paul's  famous 
rose  nursery.  The  area  of  the  urban  sanitary  district  of 
Waltham  Holy  Cross,  which  is  identical  with  the  parish  of 
Waltham  Abbey  and  is  in  the  civil  county  of  Essex  and 
registration  county  of  Middlesex,  is  11,017  acres,  the  Dopu- 
lation  being  5197  in  1871  and  5368  in  1881., 

'NVaUham  appears  first  in  history  as  the  hunting  scat  of  tho 
DaniKfi  thane  Tovi  or  Tofi,  the  royal  standard-bearer  at  whoso 
wedding  feast  Hardicannto  died.  The  great  forest  on  the  edge  of 
which  it  was  built  was  long  known  as  the  forest  of  Wjiltham,  but 
the  only  portion  of  it  now  remaining  is  Ciilled  Epping  forest  A 
wonderful  cross  which  had  been  found  in  Tovi's  land  at  Montacute, 
Somcnet,  was  brought  to  Waltham,  and  Tort  built  a  church  for 
itJ  reception,  which  was  named  the  Church  of  the  Holy  Cross. 
AVlicn  the  estate  after  being  confiscated  to  the  crown  came  into  the 
possession  of  Harold,  he  pullod  down  Tovi's  church  and  built  a 
new  one  of  great  magnificence,  which  was  consecrated  in  1060. 
He  also  founded  a  great  secular  college,  which,  though  usually 
referred  to  as  an  abbey,  did  not,  as  is  pointed  out  by  Mr  Freeman, 
become  a  religious  house  till  tho  reigu  of  Henry  II.  Shortly  before 
ihe  fatal  battle  of  Hastings,  Harold  made  a  pilgrimage  to  Waltham, 
hringing  with  him  many  gifts.  His  body,  which  wna  first  buried 
under  a  cairn  at  Hastings,  was  subsequently  brought  to  Waltham 
and  buried  in  the  place  of  honour  by  tho  high  altar.  Tho  tomb 
wo-s  destroved  about  ir»40.»  Tho  si^e  and  i)roperty  of  the  abbey  were 
gi»en  by  llenry  VIH.  to  Sir  Anthony  Denny,  whoso  grandson,  Sir 
Edward  Denny,  was  created  by  James  1.  baron  of  Waltham,  and 
by  Charica  I.  earl  of  Norwich.  The  town  obtained  a  grant  of  t 
market  from  Henry  IIL 

.s*c  "  Arfriiteetore  and  TjuXf  nuiorr  of  Wsllhsm  Abb«]r  Cliorch."  by  E.  A. 
Ttr^mtn,  •nd  o:tier  ptfwn  10  Tol.  II.  oi  Trantaettttin  of  IKt  Etux  ArthmclofUal 
HofUtf:  TtinmM  Fiil'rrt  Ittitorf  n/  WaUfian  AU<i;  Stubbt'l  Foundattcn  #/ 
ird'iAim  Af^ff.  aii'l  ti^«man**  y^rmam  C<tm^uftt. 

WALTHAMSTOW,  a  town  of  Essex,  England,  now 
practically  a  suburb  of  London,  is  situated  a  short  dis- 
tance cast  of  the  river  Lea,  on  a  branch  of  tho  Great 
Ea.stcrn  Railway,  6  miles  north  of  Livcrf>ool  Street  station. 
Tho  original  villnKO  grouped  round  tho  church  is  of  com- 
pirativcly  small  dimensions,  but  a  largo  number  of  houses 
and  villas  h.ivo  been  built  along  tho  high  road,  from 
which  divorgo  a  number  of  streets  and  "ends."  Tho 
church  of  St  Mary  existed  at  a  very  early  period,  but  the 
present  building,  chielly  of  brick,  was  erected  in  153,1  by 
Sir  Ooorgo  Monnux,  lord  mayor  of  I/>ndon,  and  has  under- 
gone froqnont  alteration  and  improvement.  Ilcsidos  other 
old  braucs  it  coDlaia*  ia  tho  oorlh  aislo  the  cflitfic*  ia 


brass  of  Sir  Gieorge  Jlonoux  and  Anne  his  Tvife.  Amon% 
the  other  public  buildings  are  the  town  hall,  erected  in 
1876  at  a  cost  of  £4500,  the  literary  institute,  founded  in 
1882,  and  the  working  men's  club  and  institute.  There  are 
a  number  of  educational  institutions,  including  a  school  of 
art  connected  with  the  science  and  art  department  of  South 
Kensington,  the  Monoux  grammar  school,  the  Forest  school, 
founded  in  1834  in  connexion  with  King's  College,  and 
the  home  for  orphan  boys.  The  benevolent  and  charitable 
institutions  include  the  public  dispensary  (1873),  the 
Leyton  and  Walthamstow  hospital  home  for  children 
(1877),  Sir  George  Monoux's  almshouses  for  thirteen 
poor  men  (1527),  the  Collard  almshouses  for  ten  married 
couples  (1851),  and  the  Squire  almshouses  for  widows  of 
decayed  tradesmen.  In  the  vicinity  are  the  reservoirs  of 
the  East  London  Waterworks  Company.  On  the  banks  of 
the  Lea  there  are  Hour-mills  and  an  oil-mill.  The  popu- 
lation of  the  urban  sanitary  district  (area  4374  acres)  in 
1871  was  10,692,  and  in  1881  it  was  21,715. 

In  Domesday  the  name  occurs  as  Wel.amestun.  In  the  reign  of 
Kdward  the  Confessor  it  belonged  to  Wnltheof,  son  of  Siward,  carl 
of  Northumberland,  who  married  Judith,  niece  of  the  Comjueror, 
who  betrayed  him  to  his  death  in  1075.  The  estate  subsequently 
passed  to  Guy  do  Beauchamp,  carl  of  Warwick,  and  on  the  attainder 
of  Earl  Thomas  in  1396  reverted  to  the  crown.  Afterwards  it  came 
into  tlie  possession  of  Edmund  Beaufort,  duke  of  Somerset;  from 
the  Somersets  it  passed  to  Sir  Gcorgo  Rorliicy,  and  suWqiiently  it 
came  to  tho  Maynard  family.  It  is  supposed  to  have  been  ibo 
birthplace  of  George  G.iscoignc  the  poet  (il.  l.'>77).  Sir  William 
Patten,  comniisbioner  of  the  navy,,the  friend  of  Pepys,  had  his  seat 
at  Walthamstow,  and  was  frefpiently  visited  there  by  Pepys 

WALTHER,  Berxhard  (U30-1504),  astronomer,  was 
born  at  Nuremberg  in  1430.  He  was  a  man  of  large 
means,  which  he  devoted  to  scientific  pursuits.  When 
Regiomontaxus  (q.v.)  settled  at  Nuremberg  in  1471, 
Walther  built  for  their  common  use  an  observatory  and 
a  printing  ofHce,  from  which  numerous  calendars  and 
cphemerides  were  issued,  which  became  of  great  importance 
for  the  voyages  of  discovery.  At  this,  the  first  German 
observatory,  clocks  driven  by  weights  were  first  used  in 
astronomical  observations  in  1484.  The  observations,  con- 
tinued until  Walther's  death  in  May  1504,  were  published 
by  Schoner  in  1544,  and  by  Sncll  in  161S,  as  an  appendix 
to  his  edition  ol  Landgrave  William's  observations. 

WALTHER  VO.V  DER  VOGELWEIDE  (c.  1170- 
c.  1230),  the  most  illustrious  of  the  German  minnes,Kngcr, 
was  born  in  Tyrol  between  1165  and  1170.  Ho  belonged 
to  a  noble  family,  but  had  no  hereditary  [xescssions.  At 
an  early  ago  he  seems  to  have  given  evidence  of  an  apti- 
tude for  poetry,  and  his  genius  was  dcvelo|>ed  under  the 
influence  of  the  older  poet  Rolnmar,  whom  ho  soon  far 
surpassed.  His  earliest  patron  was  the  young  and 
brilliant  Duke  Frederick  of  Austria,  at  whose  C'lurt  in 
Vienna  hp  spent  several  years.  After  Duke  Frederick's 
death  Walthor  betook  himself  to  King  Philip,  at  whoso 
coronation  in  Mainz,  on  tho  8th  September  1198,  ho  ^\;a8 
present.  King  Philip  appreciated  his  genius,  but  nothing 
is  definitely  known  as  to  their  relations  to  one  another,  or 
as  to  tho  causes  which  brought  their  connexion  to  an  end. 
After  a  short  stay  at  tho  court  of  Duke  Lconhard  of 
Carinthia  Walther  went  fo  Eisenach,  where  poet*  wcro 
always  welcomed  by  tho  landgrave  Hermann.  Here  ho 
remained  until  1211,  when  tho  landgrave,  in  deference  to 
tho  pope,  joined  some  other  princes  in  an  attempt  to  secure 
the  crown  for  tho  princo  ofterwards  known  as  FrcdericK 
II.  Walther,  who  disapproved  of  this  policy;  soon  after 
wards  entered  tho  service  of  tho  cm|>cror  Otlio  ;  but.,  iho 
emperor  having  proved  unfriendly  towards  him,  ho  associ- 
ated himself  with  tho  catiso  of  Frederick,  who  grc.itly 
pleased  him  by  granting  him  a  small  fief  near  Wtirzburg, 
thereby  gratifying  a  wish  the  |x>ct  hnd  often  expressed. 
lie  ini^hl  now  bavo  lod  a  solllcd  life,  but  Lo  bad  so  long 
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Men'aecustoined  to  go  from  court  to  coart  that  it  was 
apparently  hard  for  him  to  live  without  the  excitement  of 
travel  and  adventure.  In  ICl'  ho  was  at  tho  court  of 
Duk«  Leopold  of  Austria,  after  whoso  dci>arturo  for  tho 
Holy  Land  ho  appears  to  have  been  received  first  by 
the  duke's  uncle,  Henry  of  Medlik,  then  by  Bcrthold  of 
Andechs,  the  patriarch  of  Aquileia.  On  tho  return  of 
Duke  Leopold  Wallhcr  again  spent  some  time  with  him  ; 
but  in  1220  ho  joined  tho  retinue  of  tho  imperial  vicar 
Engelbcrt  of  Cologne  and  Frederick  IL's  son,  Henry,  to 
whom  he  seems  to  have  acted  as  tutor.  In  12i!-t  Walther 
retired  to  WUrzburg,  where,  although  living  in  privacy, 
he  watched  closely  the  course  of  public  affairs.  Ho  may 
have  taken  part  in  the  crusade  of  1228,  but  ho  certainly 
did  not  reach  Palestine.  He  died  about  1230  at  Wiirzburg, 
where,  under  a  tree  in  tho  Laurence  garden  of  the  new 
minster,  a  stone  was  long  pointed  out  as  that  which, 
according  tq  tradition,  marked  his  grave.  A  new  monu- 
ment to  him  was  erected  at  Wiirzburg  in  1843,  and  a 
statue  of  him  was  unveiled  at  Innsbruck  in  1S77. 

WAllher  vou  itr  Yo>;el\veiJe  was  a  poet  not  only  of  exquisite 
MDsibilitv,  but  of  a  fraok,  inJepenJent,  and  manly  character. 
Ho  lived  in  a  troubled  age,  when  church  and  stito  were  often  in 
de.iJlr  conflict.  In  this  struggle,  in  which  he  took  keen  interest, 
ills  sympatliv  was  wholly  with  tho  im{)erial  cause,  and  ho  did 
innch  to  influence  opinion  by  tho  vigour  with  which  he  attacked 
the  eitravjigaut  preteusiods  of  tho  papacy.  While  defending  tho 
rights  of  secular  nilera,  he  did  not  forget  their  duties  and  many 
of  his  ver&ea — considering  the  period  to  which  they  belong — display 
a  remarkably  clear  and  geuei-ous  conception  of  the  principles  of 
hnmanity  anil  freedom.  In  writing  of  love,  tho  favourite  subject 
of  the  minnes.anger,  Lo  had  all  the  brightness,  freshness,  and  gaiety 
of  the  best  of  bis  contemporaries,  and  he  excelled  them  in  his  deli- 
c.ito  appreciation  of  the  noblest  womanly  qualities.  His  love  of 
nature,  especially  in  the  season  of  spring,  was  an  essential  element 
of  his  intellectual  and  emotional  life,  and  gives  an  enduring  charm 
to  tho  poems  in  which  it  is  incidentally  or  indirectly  expressed. 
He  was  a  master  of  all  the  forms  of  verso  used  in  iliddle  High 
German,  and  the  perfection  of  his  rhythm  and  diction,  combined 
with  the  depth  and  wide  range  of  his  ideas,  secures  for  him  an 
enduring  place  in  the  front  rank  of  the  lyrical  poets  of  his  country. 

A  crillcml  edIUon  of  )iU  poems  «■■  luued  by  Ljichmann  In  1$^7,  and  tlicio 
Itare  bc«n  Utcr  ctlUions  by  Wafkern&gel,  Ricf;cr,  and  Ffclfler.  There  are 
reoJcilnpi  Into  modem  German  by  SimrocI;,  Kocti,  and  Welske.  An  admirable 
Moirarfiy  of  the  poet  vaa  wntteii  by  Uhland  (IS??).  Biociiiphlcal  and  critical 
alcdlva  hare  «l»o  been  written  by  Retiss,  RIcger,  Mcnzcl,  and  BOsc. 

WALTON,  or  Waltos-le-Dale,  a  township  of  Lanca- 
shire, is  situated  on  the  south  bank  of  the  Ribble,  1| 
miles  southeast  of  Preston.  The  township  includes  the 
town  of  Waltonle-Dale,  the  villages  of  Bumbcr  Bridge 
and  Higher  Walton,  and  several  hamlets.  The  Kibble  is 
crossed  by  a  stone  bridge  of  three  arches  erected  in  1782, 
connecting  Waltonle-Dale  with  Preston.  The  church  of 
St  Leonard,  situated  on  an  eminence  to  \he  east  ol  tho 
town,  was  originally  erected  in  the  11  th'  century.  The 
earliest  portions  of  the  present  building  are  the  chancel 
and  tower,  in  the  Perpendicular  style,  tho  nave  biviug 
been  rebuilt  in  1798,  while  the  transepts  were  erected  in 
Wlft.  The  nave  was  re-pewed  in  1855  and  the  chancel 
restored  in  1864.  There  are  a  number  of  interesting  old 
brasses  and  monuments.  A  working  men's  institute  was 
built  in  1881.  Cotton-spinning  is  carried  on,  and  there 
are  market-gardens  in  the  vicinity.  The  population  of 
the  urban  sanitar)-  district  (area  4683  acres)  was  8187  in 
1871  and  9286  in  1881. 

Walton  occupies  the  site  of  a  Roman  station,  probably  that  of 
Coccinm.  Tho  manor  was  granted  by  Henry  de  Lacy  about  1130 
to  Robert  B.inastre.  It  afterwards  passed  by  marriage  to  tho 
Langtons,  and  about  1592  to  tho  Hoghtons  of  Hoghton.  Walton 
was  the  principal  scene  of  tho  great  battle  of  Preston,  fought  on 
the  17th  August  16*6  between  Cromwell  and  the  duke  of  Hamilton. 
In  1701  the  duke  of  Norfolk,  the  earl  of  Derwentwatcr,  ai^d  other 
Jacobites  incorforated  the  totvn  by  tlio  stylo  of  the  "mayor  and 
corporation  of  the  ancient  borough  of  Walton."  In  171B  the  pass- 
age of  the  Ribblo  was  bravely  defended  agaiifst  the  Jacobites  bv 
Pa/5fl:i  Woods  and  his  parishionera. 

WALTOy,    or   Walt&.n-o.v-tiie-Hill,    a   township   of 
Lancashire.  Knpland.  now  uractically  a  suburb  of  ^.1 


pool,  3  miles  north-east  of  tho  central  station.--  It  con- 
sista  largely  of  villas  and  tho  bettor  class  residences, 
but  a  coiisidcrnblo  portion  of  llio  Parish  Church  district  is 
occupied  by  labourers  and  arti.sans.  The  parish  church, 
dedicated  to  St  Mary,  was  originally  founded  in  1326, 
but  has  all  been  rebuilt  within  recent  times,  tho  nave  in 
1742,  tho  chancel  in  1810,»flnd  the  embattled  wcbtorn 
tower  in  1831-32.  There  aro  also  situated  within  tho 
township  tho  West  Derby  union  workhouse,  erected  in 
1868  at  a  cost  of  £10,000;  tho  borough  prison,  1855, 
.£180,000  (which,  however,  is  by  a  special  Act  of  Parlia- 
ment included  within  the  borough  of  Liverpool) ;  and  the 
county  police  station,  1885,  £8000.  Ono  of  the  attrac- 
tions of  Walton  is  Stanley  Park,  100  acres  in  extent,  ' 
opened  in  1870  at  a  cost  of  £200,000.  In  the  neigh- 
bourhood aro  also  tho  Liverpool  parochial  cemetery,  the 
Anfield  Park  cemetery,  and  the  Kirkdale  cemetery.  The 
population  of  the  urban  sanitary  district  (area  1907  acres) 
in  1871  was  G449,  and  in  1881  it  was  18,536. 

Tho  parish  of  Walton  originally  included  Liverpool,  which  woa 
separated  from  tho  niotlicr  church  in  liJOD.  At  Domesday  it  was 
held  by  a  Saxon  named  Wiueslan,  ond  subsequently  it  was  for 
some  centuries  in  the  ])ossession  of  a  family  who  took  from  it  lhei» 
name.     Tlie  earl  of  Seftou  is  now  lord  of  the  manor. 

WALTON;  Brian  (1G00-1G61),  bishop  of  Chester, 
and  editor  of  the  great  London  I'olyglott  Bible,  was  born 
at  Seymour,  in  the  district  of  Cleveland,  Yorkshire,  in  1600. 
Ho  w-ent  to  Cambridge  as  a  sizar  of  Magdalene  College  in 
1616,  migrated  to  Peterhouse  in  1618,  was  bachelor  in  1619, 
and  master  of  arts  in  1623.  After  holding  a  school  master- 
ship and  two  curacies  ho  was  in  1626  made  rector  of  St 
Martin's  Orgar  in  London  (1626),  where  he  took  a  leading 
part  in  the  contest  between  the  London  clergy  and  the 
citizens  about  tho  city  tithes,  and  compded  a  treatise  on 
the  subject,  which  is  printed  in  Brewster's  Collectanea, 
1752.  His  conduct  in  this  matter  displayed  his  ability, 
but  his  zeal  for  tho  exaction  of  ecclesiastical  dues  was 
remembered  to  bis  hurt  in  1641  in  the  articles  brpupht 
against  him  in  parliament,  which  appear  to  have  led  to  tne 
sequestration  of  his  very  considerable  preferments.^  He 
was  also  charged  with  Popish  practices,  but  on  frivolous 
grounds,  and  with  aspersing  the  members  of  parliament 
for  the  city.  Up  to  this  time  he  was  perhaps  more  an 
active  ecclesiastic  than  an  eager  student.  In  1642  ho  was 
ordered  into  custody  as  a  delinquent ;  thereafter  he  took 
refuge  at  Oxford,  and  ultimately  returned  to  London  to 
the  house  of  Dr  Fuller,  dean  of  Kly,  whose  daughter  Jane 
was  his  second  wife.  In  this  retirement  he  planned  and 
executed  his  great  work,  a  Polyglott  Bible  which  should 
be  completer,  cheaper,  and  provided  with  a  better  critical 
apparatus  than  any  previous  work  of  tho  kind  (see  PolY; 
glott).  The  proposals  for  the  Polyglott  appeared  in  1652, 
and  the  book  itself  came  out  in  six  great  folios  in  1657, 
having  been  printing  for  five  years.  England  had  at  this 
time  a  band  of  Biblical  and  Oriental  scholars  of  unusual 
distinction,  and  Walton  could  reckon  among  his  active 
helpers  U.sher,  Lightfoot,  and  Pococke,  Castle,  Wheelock, 
and  Patrick  Young,  Hyde,  Thomas  Greaves,  and  others  of 
less  note.  The  great  undertaking  was  sujiported  by  liberal 
subscriptions,  and  Walton's  political  opinions  did  not  de- 
prive him  of  the  help  of  the  Commonwealth  ;  the  paper 
used  was  freed  from  duty,  and  the  interest  of  Cromwell  in 
the  work  was  acknowledged  in  the  original  preface,  part 
of  which  was  afterwards  cancelled  to  make  way  for  more 
loyal  expressions  towards  that  restored  monarchy  under 
which  Oriental  studies  in  England  immediately  began  to 
languish.     To  Walton  himself,  however,  the  Keformation 

'  Ho  was  from  January  1635-36  rector  of  Sandon,  in  Essex,  wITero 
his  first  wife,  Anno  Clnxton,  is  buried.  He  appears  to  have  also  been 
a  prebendary  of  St  Paiil's,  and  for  a  very  short  time  be  had  held  tho 
rectorv  of  St  Giles  in  the  Fields, 
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broQght  no  disappointment  He  was  consecrated  bishop 
of  Chester  in  December  1660.  In  the  following  spring 
be  was  one  of  the  commissioners  at  the  Savoy  Conference, 
but  took  little  part  in  the  business.  In  the  autumn  of 
1661  he  paid  a  short  visiS  to  his  diocese,  and  returning  to 
London  he  fell  siclc  and  died  on  29th  Xovember. 

However  much  'Walton  was  indebted  to  his  helpers,  the  Polyglott 
Bible  is  »  Rreat  rtionument  of  industry  and  of  capacity  for  directing 
t  vast  undertikin;;,  and  the  Proltgomcna  (separately  ^reprinted  by 
Dathe,  1777,  and  \Vrangham,  1825)  show  judgment  as  well  as  learn- 
ing. The  same  qualities  appear  in  AValton  s  Consideralor  Considered 
(1659),  a  reply  to  Dr  John  Owen's  Consutcratioiis,  who  thought 
that  the'accuinulation  of  material  for  the  revision  of  the  received 
text  tended  to  atheism.  Among  "Walton's  works  must  also  bo 
mentioned  an  IntroduUio  ad  Lcctioiicm  Linguaruin  Oricntaliitm 
(1654,  2d  ed.  1655),  meant  to  prepare  tire  way  for  the  Polyglott 

See  Hcnr>*  -J.  Todd,  Uemoiri  o/tht  Lift  and  Wrttin'it  of  Walton.  London,  1821, 
In  2  volv,  of  whicli  Ihe  second  contains  a  tcprint  of  Walton's  answer  lo  Owen. 

WALTOX,  IZAAK  (1593-1683),  author  of  The  Compleat 
Anyler,  hooked  a  much  bigger  fish  than  he  angled  for 
when  he  offered  his  quaint  treatise  to  the  public.  There 
is  hardly  a  name  in  our  literature,  even  of  the  first  rank, 
whose  immortality  is  more  secure,  or  whose  personality  is 
the  subject  of  a  more  devoted  cult.  Net  only  is  he  the 
tacfr  vates  of  a  considerable  sect  in  the  religion  of  recrea- 
tion, but  multitudes  who  have  never  put  a  worm  on  a 
hook — even  on  a  fly-hook — have  been  caught  and  securely 
held  by  his  picture  of  the  delights  of  the  gentle  craft  and 
his  easy  leisurely  transcript  of  his  omj  simple,  peaceable, 
lovable,  and  amusing  character. 

A  succession  of  devoT^ees  have  supplemented  by  patient 
inquiry  what  he  tells  us  of  himself.  He  was  born  at 
Stafford  in  Ai^gust  1593 ;  the  register  of  his  baptism  gives 
his  father's  name  as  Jervis,  and  nothing'  more  is  known 
of  his  parentage.  He  settled  in  London  as  a  shopkeeper, 
and  at  first  had  one  of  the  small  shops,  seven  and  a  half 
feet  by  five,  in  the  upper  story  of  Greshara's  Royal  Burse 
or  Exchange  in  Cornhill.  In  162-1  he  had  a  shop  in  Fleet 
Street  opposite  the  Temple,  and  was  described  as  a  linen- 
draper.  In  1632  he  bought  a  lease  of  a  house  and  shop 
in  Chancery  Lane,  and  was  described  as  a  "  sempster  "  or 
milliner.'  His  first  wife,  married  in  December  1626,  was 
Rachel  Floud,  a  great-great-niece  of  Archbishop  Cranmer.'-' 
She  died  in  1640.  Ho  married  again  soon  after,  his 
second  wife  being  also  of  distinguished  clerical  connexion, 
Anne  Ken — tke  pastoral  "Kcnna"of  The  Angler's  With 
— sister  of  Thomas  Ken,  afterwards  bishop  of  Bath  and 
WelU.  When  the  civil  war  broke  out,  he  retired  from 
business.  Ho  had  bought  some  land  near  his  birthplace, 
Stafford,  and  ho  went  to  live  there,  but,  according  to 
Wood,  spent  most  of  his  time  "  in  the  families  of  the 
eminent  clcrgj-men  of  England,  of  whom  he  was  much 
beloved."  His  second  wife  died  in  1663,  and  was  buried 
in  Worcester  cathedral  church,  where  there  is  a  monument 
to  her  memory.  One  of  his  daughters  married  Dr 
Hawkins,  a  prebendary  of  Winchester,  in  whoso  house  ho 
died  in  December  1683,  at  iho  ago  of  ninety.  The  lost 
forty  years  of  his  long  life  seem  to  have  been  spent  in 
ideal  leisure  and  occupation,  the  old  man  travelling  hero 
and  there,  visiting  his  "eminent  clerg)'mcn  "  and  other 
brethren  tif  tho  angle,  compiling  tho  biographies  of  con- 
genial npiriti,  and  collecting  hero  a  littlo  and  there  a  little 
for  the  ^Tilir,:  riiont  of  hii  famous  treatise. 

Th-^  '  !'  The  VompUal  Augler  wni  publishc*!  in  1653, 
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■Walton  did  not  profess  to  be  au  expert  with  the  fly ;  tbs  fly-fishing 
in  his  first  edition  was  contributed  by  Mr  Thomas  Barker,  a  retireu 
cook  and  humorist,  who  produced  a  treatise  of  his  ovTn  in  IGfiD; 
but  in  the  use  of  tho  live  worm,  the  grasshopper,  and  the  frog 
"  Piscator"  himself  could  speak  as  a  master.  The  famous  past,  ^o 
about  the  frog — often  misquoted  about  the  worm —  "us«  nim  as 
though  you  loved  him,  that  is,  harm  him  as  little  as  you  may 
possibly,  that  he  may  live  the  longer " — appears  in  the  original 
edition.  The  additions  made  as  the  wo.k  grew  were  not  merely  to 
the  didactic  part ;  liappy  quotations,  new  turns  of  phrase,  songs, 
poems,  and  anecdotes  were  introduced  as  if  the  leisurely  author, 
who  wrote  it  as  a  recreation,  had  kept  it  constantly  in  his  mind  and 
talked  it  over  point  by  point  with  his  numerous  brethren.  Thers 
were  originally  only  tw'o  interlocutors  in  the  opening  scene,  "  Pisca- 
tor" and  "Viator";  but  in  the  second  edition,  as  if  in  answer  to 
an  objection  that  "  Piscator  "  had  it  too  much  in  his  own  way  in 
praise  of  angling,  he  introduced  the  falconer,  ''Auceps,"  changed 
"Viator"  into  "Venator,"  and  made  the  nev  companions  each 
dilate  on  the  joys  of  his  favourite  sport. 

Although  The  Compleat  Aiujlcr  was  not  "Walton's  first  literary 
work,  his  leisurely  labours  as  a  biographer  seem  to  have  giown  out 
of  his  devotion  to  angling.  It  was  probably  as  an  angler  that  he 
made  the  acquaintance  of  Sir  Henry  Wotton,  but  it  is  clc.ir  that 
"Walton,  whatever  his  education  and  breeding  may  have  been, 
must  have  had  moro  than  a  love  of  fishing  and  a  humorous  temper 
to  recommend  him  to  tho  friendship  of  the  accomplished  ambas- 
sador. At  any  rate,  Wotton,  who  had  intended  to  write  the  lif© 
of  John  Donne,  left  tho  task  to  Walton,  who  had  lamented  hb 

fiastor's  death  in  an  Elegy  in  1633.  and  now  completed  and  pub- 
ished  tho  life,  much  to  the  satisfaction  of  the  most  learned  critics, 
in  1640.  Sir  Henry  Wotton  dying  in  1639,  Walton  undertook  his 
life  also;  it  was  finished  in  1642,  and  published  in  1651.  His 
life  of  Hooke.-'  was  published  in  1662,  George  Herbert  in  1670,  and 
Bishop  Sanderson  in  1678.  All  these  subjects  were  endeared  to 
the  biograpH*r  by  a  certain  gentleness  of  disposition  and  cheerful 
piety ;  three  of  them  at  least,  Donne,  Wotton.  and  Herbert,  wcro 
anglers.  Their  live.i  wcro  evidently  written  with  loving  pains,  iu 
the  same  leisurely  fashion  as  his  Angler,  and  like  it  are  of  value  less 
as  exact  knowleJge  than  as  harmonious  and  complete  pictures  of 
character.  ^S■alton  also  rendered  affectionate  service  to  the  memory 
of  his  friends  Sir  John  Skeflington  and  John  Chalkhill,  olitiu^ 
with  prefator)'  notices  Skeffington's  Uer»  o/ Lorenzo  in  1652,  and 
Chilknill's'  Theahna  and  CUarehus  a  few  months  before  his  own 
death  in  1683.  Two  political  letters,  published  in  1680,  under  tho 
title  Lore  and  Truth,  though  conciliatory  enough  in  lem|>cr  to  be 
Walton's,  arc  ascribed  to  him  on  somewhat  doubtful  authority  <scc 
Zouch's  Lilts,  vol.  ii.  p.  3S7,  ed.  1S17). 

There  ar*  blnffraphtri  of  Walton  htmi«lf  by  Sir  John  Hasiklna  (prcflaed  lo  an 
edition  of  the  Sm<3ttr.  i;60V  Dr  7x>uch  (appended  loan  edltlrn  of  tlio  Ltrf$,  K»«), 

and  Sir  Harris  v.  .-  ,.  , ',,,  i  ,,.  ««  •  .  n  r  f  ,h^  AmyUr,  IMC).     Tl>*r«  aro 

n«ilce»  also,  i'  .  ■  d  lo  1*0  preat  Atncrlraii 

edlllonv   hell,  1    I'owllnj's  (ISiTV     A  far. 
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bj  Elliot  Slock  In  u:6.  (W.  M  ) 

WAN-CHOW-FU,  a  prefectural  city  in  the  Chinese 
province  of  ChJ-keang,  and  one  of  the  ports  opened  by 
treaty  to  foreign  trade,  is  situated  (28"  1'  N.  laf,  and 
120*  31'  E.  long.)  on  the  south  bank  of  tho  river  Gow, 
about  20  miles  from  the  sea.  Tho  site  is  said  to  have 
been  chosen  by  Kwo  P'oh  (276-32't  a.d.),  a  celebrated 
antiquary  who  recognized  in  the  adjacent  mountain 
peaks  a  correspondence  with  the  st.irs  in  the  constellation 
of  the  Great  15oar,  from  which  circumstance  tho  town  was 
first  known  as  tho  Tow,  or  Great  Bear,  city.  Subsequently, 
however,  tho  appearance  in  its  vicinity  of  a  white  deer 
carrying  a  flower  in  its  mouth  was  deemed  to  be  so  favour- 
able an  omen  as  to  more  than  justify  tho  change  of  its  name 
to  Luh,  or  Deer,  city.  Its  present  name,  which  sijinifio* 
the  "mild  district,"  and  which  ia  correctly  descriptive  of 
tho  climate,  though  not  of  tho  inhabitant.s,  was  given  to  it 
during  tho  In.st  dynasty  (136S-1644).  Tho  walli",  which 
wcro  built  in  tho  10th  century,  arc  al>out  6  miles  in 
circumference,  ^!>  feet  in  height,  and  12  feet  broad  at  tho 
top.  Tho  gnti-!*,  seven  in  number,  wcro  put  up  in  1598. 
W.ln  chow  ii  nlMiut  l.')(13  niiloa  by  road  from  I'eking  and 
600  from  Ilankuw,  Tho  country  in  tho  neighbourhood  of 
tho  town  is  hilly  and  protty,  while  opposite  tho  north-wett 
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j!ai&4s! Conquest  IdJand"  forms  a  pi<!turesquc  object.  Tho 
inland  is,  however,  more  beautiful  than  healthy.  Tho  port, 
whi.h  was  opened  to  foreign  trade  in  1S76,  has  not  justi- 
red  the  ^eat  cx[)Cctation3  which  were  formed  of  its  prob- 
r  ble  suocvss  i\s  a  commercial  centre. 

lu  1:^56  tho  imports  :oxoluiliDg  lr«a&uro)  wore  valued  at  £118,710, 
and  tho  tfxix>ris  at  i:C.'',"51;  44  vessels  entered,  of  wliich  one  ouly 
WAS  Britu.S,  and  46  cle-\red.  A  uotii-eable  feature  in  tho  year's 
r»;uTO  ia  tho  falling  off  in  tho  quantity  of  opium  imported,— only 
-5  picult,  6'2  per  cent,  leas  than  the  average  of  tho  previous  three 
ye«r».  The  principal  item  of  import  is  cotton  goods,  which  showed 
an  iacmso  of  12  per  cent,  over  tho  aamo  average.  Keroseno  oil, 
matches,  windov-glasa,  sugar,  dales,  and  old  iron  are  among  tho 
chief  goods  imported;  while  among  the  ox|)orts  kittysols  or 
iimbreUas,  timber,  oranges,  and  tea  figure  prominently. 

WANDEREN'O  JEW.     See  Jew,  Wakderiko. 

WANSTE.VD,  a  village  of  .Essex,  England,  now  really 
a  London  suburb,  is  situated  on  a  branch  of  the  Great 
EasUro  Railway  (Snaresbrook  station),  8  miles  by  rail 
Berth-east  of  Liverpool  Street  station.     It  possesses  the 


usual  characteristics  of  the  better-class  eastern  suburbs  of 
London.  AVanstcad  Park,  18-t  acres  in  extent,  was  opened 
in  lSt<2.  A  feature  of  Wanstead  is  F.aglo  Pond  or  Lake. 
lO.t  acres  in  extent.  At  Lake  House  Hood  wrote  Tyltifi/ 
Hall.  Tho  population  of  the  urban  sanitary  district  (.-irea 
about  1072  acres)  is  estimated  to  have  been  4311  in  1871 ; 
in  ISSl  it  was  5362. 

Wanstead  is  supposed  toliavo  been  a  Roman  Btation.  It  bclon;.^ed 
to  tho  monks  of  ijt  Peters,  Westminster,  and  afterwards  to  tho 
bishop  of  London,  of  whom  it  was  held  at  Domesday  by  Rnljdi 
Yiiz  Brien.  In  the  reign  of  Henry  VIII.  it  camo  into  tlio  posses- 
sion of  tho  crown,  and  in  1549  it  was  bcHtow^ti  by  Edward  Vl.^ii 
Lord  Rich,  whoso  son  sold  it  in  1577  to  Roliert,  earl  of  Leicester. 
Tho  original  manor  hoii.>'0  was  rebuilt  by  Lord  CbanccUor  Ilidi, 
who  was  here  visited  by  Queen  Kliwibeth  4n  Ifiiil,  ami  for  her  eiitiu"- 
tainmcnt  Sir  Philip  Sidney  wrote  a  dramatic  interlude  which  wai 
played  before  the  queen  at  Wanstead  garden,  and  is  i-rintcd  at  the 
end  of  the  Arcadia.  Sir  Richard  Chili',  afterwards  carl  of  Tylncy, 
built  the  splendid  mansion  of  Wanstead  Hou.se  in  1715  {demolished 
in  1822),  in  which  tho  prince  of  Conde  and  others  of  tho  Bourbon 
family  resided  during  the  reign  of  tho  first  Napoleon. 
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WHATEVER  definition  of  the  word  "army"  (see 
Army)  be  adopted,  the  fact  that  it  is  a  body  of 
Dea  organized  for  the  effective  employment  of  arms  is 
the  essence  of  it.  Hence  the  nature  of  the  most  effective 
organization  and  employment  of  armies  in  active  warfare 
at  any  given  period  has  always  turned  upon  the  nature  of 
the  arms  in  use  at  the  time.  The  laboratory  and  work- 
shops of  science  in  recent  years  have  in  fact  produced  and 
forced  on  a  change  in  the  nature  of  fighting,  of  a  kind 
which  it  is  safe  to  say  never  entered  the  mind  of  any  one 
of  the  inventors  whose  skill  made  it  necessary.  And  yet 
the  change  is  of  such  a  kind  that,  though  due  to  the 
development  of  very  material  things,  as,  for  instance,  the 
greater  rapidity  of  fire,  the  greater  range  of  weapons,  and 
the  like,  it  is  much  more  remarkable  in  its  effect  on  the 
spirit  of  armies  and  the  nature  of  fighting  discipline  than 
in  almost  any  other  aspect. 

In  all  periods  of  war,  under  all  conditions  of  arms,  the 
moral  forces  which  affect  armies  have  been  the  great 
determining  factors  of  victory  and  defeat.  From  a  date 
much  earlier  than  the  day  when  Cajsar,  defeated  at  Dyr- 
rachium,  gained  the  empire  'of  the  world  by  so  acting  as 
to  restore  the  morale  of  his  army  before  the  great  contest 
at  Pharsalia,  it  has  been  on  this  nice  feeling  of  the  moral 
pulse  of  armies  that  the  skill  of  great  commanders  has 
chiefly  depended.  In  that  respect  there  is  nothing  new 
in  the  modern  conditions  of  war.  But  the  sequence  by 
which  the  development  of  arms  has  changed  the  moral 
pivot  of  military  power  in  our  own  times  is  so  remarkable  , 
t'aat  it  deserves  to  receive  a  somewhat  careful  historical 
statement  at  the  outset  of  this  article.  Unless  it  is  undei- 
stood  the  lessons  of  modern  fighting  cannot  be  learnt ;  for 
there  has  not  yet  occurred  a  modern  war  in  which  the 
principles  of  modern  fighting,  as  they  are  now  universally 
understood  among  the  most  thoughtful  soldiers  of  all 
nations,  have  been  deliberately  applied  to  action,  after 
those  principles  have  been  realized  and  worked  out  in 
pra^-iicfe  during  peace  time.  And  yet  it  is  among  the  first 
of  these  principles  that  for  success  in  our  days  careful 
peaci  practice:, :  dapted  to  the  actual  conditions  of  fighting, 
must  precede  the  entry  on  a  campaign.  When  letters 
from  the  S'iit  of  war  in  1866  brought  home  to  Europe 
Che  effect  w!,ich  the  breech-loader  was  producing  in  deter- 
mining the  contest  the  first  impression  was  that  of  simple 
eonstemation.  It  was  supposed  that  Prussia,  by  the 
possession  of  thit  weapon  alone,  had  made  herself  mistress 
of  Europe.     Gradually  it  came  to  be  known  that  the  secret 


of  Prussian  power  lay,  not  in  her  breech-loader  alone, 
but  at  least  as  much  in  her  perfect  organization.  In 
1S70  her  scarcely  less  startling  successes  tended  for  a 
time  to  produce  an  effect  almost  as  blinding  upon  the 
eyes  of  those  who  watched  them.  There  was  a  dis- 
position to  assume  that  whatever  had  been  done  in  the 
war  by  the  Prussians  was,  by  the  deliberate  choice  and 
determination  of  the  best  and  most  successful  soldiers  in 
Europe,  shown  to  ba  the  best  thing  that  could  be  done  under 
the  circumstances.  The  exhaustive  statement  of  facts 
contained  in  the  Prussian  official  narrative  and  in  the  regi- 
mental histories,  and  the  evidence  of  eye-witnesses  innumer- 
able, have,  however,  gradually  made  it  evident  that,  valuable 
as  the  experiences  of  the  1870  campaign  unquestionably 
are  for  soldiers  of  all  nation.s,  the  Prussian  successes  were 
certainly  not  due  to  the  carrying  out  of  what  are  now 
regarded  by  the  best  Prussian  officers  themselves  as  the 
principles  of  action  which  ought  to  determine  practice  in 
future  wars.  But  during  the  course  of  the  war  itself  the 
Prussian  army,  prepared  by  the  soundest  peace  training 
to  adapt  it.self  to  whatever  conditio'ns  it  met  with,  was 
continually  and  progressively  modifying  its  practice  under 
the  experience  of  conditions  which  it  had  been  impossible 
fully  to  anticipate. 

It  is  upon  the  surface  of  the  facts  that  the  extreme  loss 
of  life  suddenly  oc  '.sioned  at  particular  points  by  the 
effectiveness  of  the  fire  of  the  new  weapons,  both  of  artillery 
and  infantry,  compelled  the  gradual  abandonment  of  clo.se 
formations  of  men,  massed  together  in  dense  columns  or 
even  in  closed  lines,  and  the  gradual  adoption  of  what  are 
known  as  "skirmishing"  or  open  order  formations.  In 
other  words,  when  the  French  fire  fell  upon  the  solid 
columns  of  the  advancing  Prussians,  tho  column  in- 
stinctively scattered.  The  officers  and  non-commissioned 
officers  were  often  lost  in  very  large  proportion,  and  during 
the  actual  course  of  the  fighting,  without  any  preconceived 
idea  on  the  subject,  a  method  of  attack  was  adopted  which 
proceeded  by  successive  swarms  of  dispersed  men  taking 
advantage  of  such  shelter  as  tho  ground  permitted.  The 
noise  of  the  rapid  breech-loader,  and  the  crash  of  an  artil- 
lery able  to  fire  much  more  frequently  than  in  former 
campaigns,  and,  moreover,  accumulated,  in  much  greater 
masses  than  had  ever  been  the  case  before,  made  weirds 
of  command  inaudible  at  a  distance.  Hence  it  came  to 
pa.ss  that  small  parties  of  men,  once  launched  into  an 
infantry  fight,  were  virtually  beyond  all  control  on  the  part 
of  superior  officers.  _  All  that  these  could  do  to  influenc? 
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tde  action  was  to  determine  the  direction  and  object  of  the 
first  attack  of  each  fraction,  and  then  to  furnish  it  with 
fresh  supports  at  the  proper  moment,  sending  them  forward 
in  such  a  way  as  to  cause  their  blows  to  be  delivered  in 
the  most  telling  direction. 

Here  then  was  the  great  change  which  had  come  about, 
produced,  as  has  been  said,  by  the  eflaciency  of  the  new 
wea|)on3,  but  rendered  possible  by  those  changes  in  the 
characteristics  of  the  men  of  whom  armies  are  composed, 
which  had  arisen  from  altogether  different  circumstances, 
such  as  the  high  educational  standard  of  the  Prussian 
nation,  and  the  introduction  into  the  ranks  of  highly  culti- 
vated classes.  The  army,  at  all  events  in  battle,  was  and 
could  be  no  longer  a  mere  mechanical  weapon  in  the  hands 
of  its  commander.  If  this  latter  could  not  infuse  into  it  a 
spirit  of  hearty  willing  co-operation  and  intelligent  subor- 
dination, chaos  and  chaos  only  must  ensue.  For  the  very 
essence  of  the  old  forms  of  fighting  in  battle,  as  they  had 
been  inherited  from  the  time  of  Frederick  the  Great,  and, 
though  modified  by  Napoleon,  had  yet  in  this  respect  re- 
mained the  same,  was  that  battle  movements  were  led  up 
to  and  prepared  for  by  an  elaborate  system  of  drill,  so  ar- 
ranged that  by  the  ii>sue  of  predetermined  words  of  com- 
mand the  officer  leading  at  least  a  division  of  an  army  could 
decide  precisely  the  formation  it  was  to  assume  and  the 
movements  it  was  to  mike  in  battle.  Now,  though  no 
doubt  many  of  the  preliminary  movements  could  still  be 
accomplished  in  accordance  with  the  old  drill,  yet,  for  at 
least  the  very  mile  and  a  half  over  which  the  issue  had 
actually  to  be  fought  out,  drill  had  vanished,  as  far  at  all 
events  as  the  infantry  were  concerned.  All  effective  move- 
ments and  cooperation  depended  on  perfect  organization, 
and  on  a  training  which  made  every  officer  and  every  man 
know  almost  instinctively  what  to  do  and  what  decisions 
to  form  as  each  emergency  arose.  The  Germans  had  in  the 
largest  sense  perfected  their  organization,  not  merely  in  its 
form,  itself  a  matter  of  no  small  importance,  but  in  its  pre- 
paredness for  battle  action.  This  had  been  done  chiefly 
by  keeping  and  training  together  much  larger  units  of 
command  than  had  ever  been  organically  worked  together 
before.  By  "organic  working"  we  specifically  mean  such 
work  as  leads  each  man  to  know  by  long  habit  what  the 
part  assigned  to  him  is,  and  how  to  contribute  his  share  in 
bringing  about  the  result  desired  by  his  general.  In  the 
article  Army  will  be  found  an  exhaustive  statement  of  the 
successive /ormi  which  army  organization  has  assumed  at 
different  periods  of  history.  With  regard  to  these  forms, 
representing  as  they  do  the  condition  of  an  army  in  a  state 
of  rest,  suffice  it  to  say  that  the  ancient  proverb  about 
new  wino  and  old  bottles  applies  perfectly.  It  would 
not  have  been  possible  for  the  Germans  to  have  secured  a 
complete  correspondcuco  of  working,  a  unity  amid  great 
divor"ity,  without  having  devised  a  form  of  organization 
wlr  •■  • »!  to  every  man  an  adequate  share  of  work  and 

of  r  ty,  by  bringing  a  limited  number  of  men  at 

each  r.u.|j  uii'icr  the  authority  of  one,  those  ~  olaccd  in 
authority  I.<'ing  themselves  at  the  next  stage,  i..  '^ited 
mil  iider  one  ir.iin'southority.     But  the  very  . 

of  '  ,  implies  more  than  this  mere  perfection  of 

form.     It  implies  also,  as  animating   the  whole  body,  a 
spirit  developed  by  careful  training,  a  mutual  reliance  on 
tho  crrtainty  of  tho  adherence  of  all  to  known  principles 
of  art  inn. 
Sotyr-li-        The  «»»cntial  change,  then,  which  appears  to  have  como 
Miior.  0.    oTcr  moflorn  war  may  l>e  ntJiled  thus.     Under  tho  condi- 
dnll  lo      tlons  C'f  1^  '     '  ■■  general  in  command  of  an  army  relied 

^^  upon  ib"  ,  in  drill  nnd  in  formal  manrruvrcs  for 

cnablinK  mni  i  .  direct  it  with  m 
points  of  an  adversary.  Now  h' 
apon  the  perfection  of  its  organization  itui  <  i  ■x  UAUiiiig  ; 


adapted  to  make  each  man  ready  when  required  to  apjjy 
sound  principles  in  every  emergency,  and,  above  all,  as 
soon  as  possible  voluntarily  to  place  himself  under  authority 
again  so  as  to  secure  unity  of  action.  To  summarize  this 
statement  in  a  single  sentence,  and  employing  the  word 
organization  in  the  larger  sense  explained  above,  the  change 
consists  in  the  substitution  of  organization  for  drill  as  a 
means  of  battle-action.  In  other  words,  a  living  organism 
must  take  the  place  of  a  mechanical  instrument. 

It  will  be  seen  at  once  that  the  perfection  aimed  at, 
involving  as  it  does  not  merely  a  mechanical  learning,  by 
rote  and  drill-sergeant,  of  required  changes  of  position,  is 
of  a  much  higher  order  both  for  the  individual  man  and 
for  the  whole  body  than  was  the  case  under  the  old  con- 
ditions. On  the  other  hand,  it  is  not  possible  that  the 
practical  performance  should  so  nearly  approach  the  ideal 
as  happened  formerly.  Hence,  great  as  was  the  excellence 
of  the  Prussian  army  in  1S70  as  a  whole,  yet  the.  more 
thoroughly  that  campaign  is  studied  the  more  manifest 
will  be  the  mistakes  in  point  of  details  committed  by 
subordinate  actors.  It  is  in  the  nature  of  things  im- 
possible that  this  should  ever  be  otherwise  under  the  con- 
ditions of  war  which  are  now  established.  When  the  choice 
of  action  in  detail  is  left  to  so  many  hands  tho  possibilities 
of  error  are  multiplied  indefinitely. 

It  is  clear  from  what  has  been  said  that  a  change  Applki- 
of  the  most  complete  character  has  come  over  the  very tion"' P**' 
principle  by  which  armies  are  held  together.  It  is  by  f^'l'''!' " 
no  means  surprising,  therefore,  that  a  few  soldiers  should  indti-UOL 
have  arrived  at  the  conclusion  that,  because  of  tho  import- 
ance of  this  change,  all  past  experience  of  fighting  has 
ceased  to  bo  of  any  importance  to  him  who  would  under- 
stand the  principles  of  war  as  they  exist  to-day.  On  the 
other  hand,  others  of  far  higher  authority  have  declared 
it  to  be  certain  that  change  has  only  affected  that  branch 
of  the  art  of  war  which  is  called  tactics,  and  that  thp 
other  branch,  or  strategy,  is  in  no  way  affected.  We  are 
not  able  to  subscribe  absolutely  to  either  of  these  state- 
ments. But  before  stating  our  views  it  will  bo  convenient 
to  define  the  terms  employed.  By  strategy  we  under- 
stand "  the  art  of  rightly  directing  the  masses  of  troops 
towards  the  object  of  the  campaign."  Of  modern  tactics 
no  better  definition  perhaps  has  ewer  been  given  than  that 
of  Sir  Edward  Hamley.  After  defining  the  limits  of 
either  subject  thus — "  tho  theatre  of  war  is  the  province 
of  strategy,  the  field  of  battle  is  the  province  of  tactics,"  • 
be  describes  the  mancouvrcs  of  a  modern  battlefield  as 
"  the  quick  orderly  change  of  highly  trained  and  flexible 
masses  of  men  from  one  kind  of  formation  to  another,  or 
their  transference  from  point  to  point  of  a  batlle-fiold  for 
purposes  which  become  suddenly  feasible  in  the  changing 
course  of  action." 

It  is  necessary,  in  discussing  tho  application  of  past 
experience  to  modern  war,  to  make  intclligiblo  tho  dis- 
tinction between  these  two  fields  of  experience,  Wcause 
undoubtedly  tho  changes  wrought  by  time  affect  the  two 
great  parts  of  tho  art  of  war  in  very  different  ways  and  in 
a  very  different  degree.  But  in  foct  there  are  many  parts 
of  the  study  of  tactics  which  are  not  strictly  included  within 
iti  province  when  that  is  limited  to  the  field  of  battle. 
Tho  distinction  between  tho  two  provinces  having  Ixscn 
understxvl  as  a  general  idea,  it  will  bo  seen  at  once  hov 
it  has  happened  that  in  the  varied  incidents  of  warfare  it 
has  become  neccMary  to  apply  tho  terms  "  tactics  "  and 
"strategy  "  toother  matters.  For  no  army  can  determine 
for  it.'clf  or  know  beforehand  absolnloly  what  will  bo  • 
field  or  adoy  of  l>ftttlo.  Hence  it  i»  necessary  throughout 
■|      '  tho  entire  course  of  n  •     ■   '      t'         ;  ro- 

■"  nnd    to  tnke    into  ns 
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chidi   apply  properly  to   tho   period   of   actual  combat. 
rhus,  though  an  enemy  may  in  fact  bo  many  marches  dis- 
tant, it  ia  neco&sary  to  provide  against  his  possible  attack, 
hy  having  acme  troops  always  on  the  alert  whilst  others 
ti«  marching  with  all  the  ease  and  security  which  the  pro- 
tection of  these  procures  for  them.     It  is  necessary  also  in 
k  simihir  manner  to  have  protection  for  the  repose  of  an 
army,  and  to  detail   troops   for   this   purpose.     All   tho 
qaestioDS,  then,  which  concern  the  fixing  of  "  advanced 
guards"  and  "  rear  guards,"  which  protect  tho  front  and 
KU  of   an  advancing  army,  and  the  "  outposts,"  which 
protect  an  army  at  rest,  are  usually  included  in  the  study 
of  tactics,  though  in  many  instances  they  may  have  nothing 
to  do  with  a  battle-field.     But  again,  though  the  campaign 
— the  large  field  of  war  which  concerns  the  marches  and 
movements  of  armies  striving  against  one  another  to  obtain 
positions  of  vantage  for  tho  actual  combat — is  the  province 
of  strategy,  yet  it  may  well  happen  that  on  tho  actual 
battle-field  it  is  necessary  to  take  account,  not  only  of  those 
circumstances  which   will  help   to  secure   victory  in  the 
fight,  but  of  the  effect  which  victory  or  defeat  will  have 
upon  the  campaign.     All  these  considerations  we  necessarily 
regard  as  "  strategical,"  even  though  thev  occupy  our  minds 
on  a  battle-flald. 
rh«  »n         For  it  must  be  emphatically  asserted  that  there  does 
°'  '^A,"  °°*  eiist,  never  has  existed,  and  never,  except  by  pedants, 
'  *'"'        of  whom  the  most  careful  students  of  war  are  more  im- 
patient than  other  soldiers,  has  there  ever  been  supposed 
to  exist,  an  "  art  of  war  "  which  was  something  other  than 
the  methodic  study  of  military  history.     Those  who  have 
most  assisted  in  making  the  study  sufficiently  methodic  to 
enable  it  to  be  of  practical  profit  in  their  own  profession 
to  soldiers   for  future    use,  or   to   historical   students  in 
watching  the  play  of  mind  between  great  commanders,  have 
been    invariably   the   most   emphatic   in   denouncing  all 
attempts  to  formulate   a   systematic   series  of  "  rules  of 
WOT."     Among  gec-erals,  Slack,  tho  unfortunate  Austrian 
who  surrendered  at  Ulm   to  Napoleon,  and  in  our  own 
time  Count  Palikao,  who  had  made  himself  the  laughing- 
stock of  the  English  staff  during  the  advance  on  Peking, 
and  who  w£is  afterwards  responsible  for  bringing  about  the 
catastrophe  of  Sedan,  have  been  the  great  sticklers  for 
the  "rules  of   war."     At   least  once  Count  Palikao,   in 
China,  came  without  his  sword  to  look  on  at  the  success 
of  operations  which  he  had  denounced  as  "  contrary  to 
every  maxim  of  war."     On  the  other  hand,  Sir  Edward 
Hamley,  who  has  done  more  than  any  other  Englishman 
to  make  known  to  English  officers  the  value  of  a  methodical 
treatment  of  the  study  of  campaigns,  has  most  vigorously 
denounced  such  talk  as  this., 

**l*othiDg  is  more  common,"  he  writes  "than  to  find  in  writings 
on  military  msttcra  reference  to  the  'rules  of  war,'  end  assertions 
•uch  a.*  that  some  general  'violated  every  principle  of  war,'  or 
that  aomc  other  general  owed  his  success  to  'Iciiowing  when  to 
diipcnsc  with  tho  rales  of  war.'  It  would  bo  difficult  to  s.-iy  what 
theao  rules  are,  or  in  what  codo  they  are  embodied  ;  and  an 
inquirer,  who  is  somewhat  puzzled,  perhaps,  to  understand  how 
the  highest  proficiency  can  be  displayed  in  a  science  by  defiance  of 
its  principles,  had  better  resolve  to  base  his  own  conclusions  u)ion 
fact  and  reason  alone,  when  he  will  probably  discover  that  such 
criticisms  have  only  very  vagne  ideas  for  their  foundation." 

Jomini,  a  very  eminent  authority  in  his  day,  though  not 
a  little  disposed  to  somewhat  exact  definition,  and  perhaps 
sometimes  to  over-pedantic  statement,  has  with  very  little 
difference  expressed  the  same  view.  Clausewitz,  probably 
the  most  profound  of  all  military  students,  has  even  more 
emphatically  declared  that  the  theory  of  the  art  of  war  is 
valuable,  just  in  so  far  as  it  assists  to  guide  a  man  through 
the  vast  labyrinth  of  military  exijcrience,  and  to  prepare 
his  mind  to  be  ready  to  act  for  itself  under  the  emergencies 
of  actual  war  ;  but,  he  adds,  "  it  must  renounce  all  preten- 
sion to  accompany  him  on  to  the  field  of  battle."     Both  he 
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and  Jomini  agree  in  ns-scrting  that  it  must  have  become 
with  him  an  instinct,  almost  absorbed  into  his  blood,  to  be 
of  any  value  to  him.  "  Tho  wise  teacher,"  says  Glausewitr, 
"  restricts  himsell  to  the  work  of  directing  and  assisting 
the  mental  development  of  his  pupil,  and  does  not  try  to 
keep  him  in  leading-strings  throughout  his  career."  "Thus 
from  all  countries  thoso  who  have  come  to  be  accepted  as 
authorities  on  tho  study  of  war,  the  very  men  who,  if  any, 
ought  to  be  tempted  to  magnify  their  office,  have  cried 
aloud  against  tho  abuse  of  such  study.  It  is  not  from 
them,  but  from  non-military  writers  like  Macaulay,  that 
tho  notion  of  some  formal  code  of  the  rules  of  war  has 
been  derived.  Macaulay's  expression  about  Peterborough 
winning  battles  by  violating  the  rules  of  war  cannot 
be  characterized  otherwise  than  as  worthless  rhetoric, 
not  only  unsupported,  but  absolutely  contradicted  by  fact. 
So  thoroughly  reasoned  and  so  entirely  worked  out  on  a 
principle  were  Peterborough's  campaigns  that  they  have 
in  our  own  day  served  to  guide  one  of  tho  most  brilliant 
of  English  soldiers  in  the  conduct  of  one  of  his  most 
successful  wars.  Tho  campaigns  by  which  Colonel  Gordon 
saved  China  were  largely  assisted  in  their  conception  by 
his  careful  study  of  Peterborough's  generalship  in  Spain. 

On  the  other  hand,  it  is  not  from  writers  on  war,  but 
from  the  greatest  generals,  that  the  most  emphatic  state- 
ments have  come  as  to  the  paramount  importance  to  a 
soldier  of  the  careful  study  of  post  campaigns.  The  class 
ical  instance  of  the  most  authoritative  dictum  on  this  sub- 
ject is  surrounded  by  circumstances  of  dramatic  interest. 
Napoleon  in  1813,  sitting  after  dinner  surrounded  by  his 
marshals,  between  the  first  and  the  second  battle  of  Dres- 
den, was  drawn  to  speak  on  this  subject  by  Marmont,  tie 
one  who,  in  Napoleon's  own  judgment  and  that  of  others, 
had  himself  the  most  complete  knowledge  of  war  as  an  art. 
Marmont,  observing  how  difficult  it  was,  during  the  con- 
tinued strain  of  war  itself,  to  improve  in  its  practLca. 
maintaining  that  rather  in  peace  than  in  war  could  war 
be  best  studied,  said  to  Napoleon  that  he  thought  that 
Napoleon's  own  first  campaign  in  Italy  was  the  most 
brilliant  in  its  conception  of  any  that  he  had  ever  fought; 
so  that  sixteen  years  of  high  command  had  hardly  made 
his  knowledge  of  war  as  an  art  more  perfect.  Napoleon 
at  once  admitted  the  truth  of  this,  and  in  reply  said,  "  Yes; 
Turenne  was  the  only  one  of  us  all  who  constantly  improved 
in  the  management  of  his  campaigns  as  he  advanced 
in  years."  This  reply  is  especially  remarkable,  because 
Napojeon  was  not  only  the  greatest  captain  of  his  own  age, 
but  he  was  by  far  the  most  careful  student  that  the  world 
has  known  of  the  great  generals  of  all  ages.  It  is  an 
unanswerable  assertion  that  only  by  study  of  the  past 
experience  of  war  has  any  great  soldier  ever  prepared  him- 
self for  commanding  armies. 

It  must,  however,  be  always  a  question  how  far  the 
circumstances  of  our  own  time  have  so  changed  as  to  limit 
the  period  within  which  it  is  worth  while  to  devote  very 
careful  study  to  tho  wars  of  the  past.  On  the  one  hand,  the 
greater  number  of  officers  in  any  army  will  never  find  time 
exhaustively  to  study  all  the  great  campaigns  which  would 
be  of  value  if  they  had  really  so  known  them  as  to  acquire 
the  experience,  as  far  aS'  may  be,  of  the  various  actors  in 
them,  and  it  is  therefore  of  special  importance  that  the 
most  modern  experiences  at  least  should  be  completely 
known  to  them.  On  the  other  hand,  even  after  all  the 
campaigns  which  have  taken  place  since  breech-loaders  and 
rifle-guns  have  become  the  determining  factors  of  battles 
have  been  carefully  studied,  it  can  hardly  be  claimed  for 
them  that  they  present  a  picture  approximately  complete  of 
all  the  possibilities  of  modern  war.  To  any  one  who  tells 
us  that  nothing  applicable  to  the  wars  of  the  future  is  now 
to  be  learnt  from  tho  campaigns  of  Napoleon,  or  even  froD» 
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the  events  of  the  Peninsular  War,  we  are  prepared  to  reply 
by  adducing,  eitbcr  from  almost  any  one  of  Napoleon's 
most  important  campaigns  or  from  the  Peninsula,  specific 
lessons,  for  the  most  part  experiences  of  human  nature, 
and  illustrations  of  the  mi^kes  which  men  are  liable  to 
make,  which  have  in  no  wise  been  diminished  in  value  by 
the  changes  which  have  come  over  the  face  of  war. 

As  an  instance  in  point,  reference  may  here  be  made  to 
a  recently  published  study  of  the  campaign  of  Fredericks- 
burg during  the  civil  war  in  America.  It  deab  in  a 
sound  and  useful  manner  with  both  strategy  and  tactics, 
»nd  yet  it  is  based  entirely  on  conclusions  drawn  from 
a  period  of  war  prior  to  the  introduction  of  the  breech- 
loader. We  are  disposed  to  put  it  forward  as  a  very 
powerful  illustration  of  the  kind  of  lessons  which  a  careful 
jtudent  may  draw  from  one  condition  of  tactics  and  apply 
to  another,  ^^"hat  is  most  interesting  in  the  work  is 
perhaps  the  way  in  which  those  lessons  are  made  to  apply 
with  exceptional  force  to  the  peculiar  and  special  condi- 
tions involved  in  breech-loader  fighting.  It  seems  impos- 
sible for  any  one  who  has  appreciated  its  excellence  not 
to  perceive  that  in  a  similar  manner,  with  the  like  wise 
appreciation  of.those  things  which  are  permanent  and  those 
things  which  change,  sound  deductions  may  be  drawn  from 
even  the  tactical  experiences  of  the  Napoleonic  era.  Nay, 
the  statement  of  the  most  brilliant  and  successful  general 
in  the  British  army  of  today  appears  to  be  indisputable, 
that  a. perusal  of  the  words  of  even  Csesar  himself  will 
suggest  to  any  thoughtful  soldier,  who  knows  something 
elso  of  modern  war,  reflexions  that  he  may  afterwards 
recall  with  advantage  as  applicable  to  modern  campaigns. 
0t<BgM  in  That  tactics  have  been  first  and  most  directly  affected 
^•^if"'  by  the  changes  which  have^  recently  taken  place  in  the 
^ttsy  conditions  of  modem  war  it*  is  impossible  to  doubt.  The 
nature  of  tactics  has  been  always  of  a  kind  more  tending 
to  admit  of  rapid  change,  and  more  frequently  suggesting  to 
a  commander  of  originality  new  developments.  Napoleon 
indeed  declared  that  tactics  should  be  changed  every  ten 
years.  Strategy  has  always,  on  the  other  band,~been  as- 
sumed to  possess  a  more  permanent  character.  All  im- 
portant changes  in  armament  immediately  affect  tactics. 
No  one  now  disputes  the  general  character  of  the  tactical 
changes  which  have  been  produced  by  the  introduction  of 
the  breech-loader  and  the  development  of  artillerj-.  In- 
deed, when  we  eome  to  describe  the  broad  features  of 
modern  tactics,  we  shall  bo  dealing  with  matters  as  to 
■'  hich,  except  as  to  a  few  specific  points,  it  may  be  said 
■-hat  practically  the  militar}'  world  of  Europe  is  agreed  ; 
but  «ve  confess  that  we  arc  not  prepared  to  accejit  the 
«.s3umption  that  tactics  only  have  been  changed,  and  that 
he  who  would  be  ready  for  future  war  on  the  grand  scale 
must  not  also  look  for  some  change  in  the  general  char- 
acter of  strategy. 

Sir  E.  Hamley,  in  his  OprratioruoJ  War,  has  graphically 
described  how  it  was  that  armies  lived  in  the  days  of 
Edward  IH.  ;  how  they  depended  absolutely  upon  the  food 
and  Bupi'lies  which  they  found  in  the  country  through 
*.hich  they  moved;  and  how,  when  they  had  cxhau.sted 
that  country,  and  were  ojiposcd  by  an  enemy  holding  a 
utrong  [losltion,  which  they  could  not  venture  to  a-s-sail,  they 
Were  oblij^cd  to  fall  back  simply  because  they  had  no 
arranytmcnln  for  obtaining  supplies  regularly  from  their 
<)>vn  land.  Now  the  great  strategic  niovenierits  of  armie.i 
hnvi.  rl.j.tndcd  nUayM  u|)on  this  qucntion  of  food  and  of 
warlik'  u|.plie»  in  Iho  firit  instance.  It  will  therefore  bo 
evident  at  r,r,<  c  that  the  character  of  stratctry  changed 
fi  *n  tli<!  11' ,!;■.  ;.f  «1i.i,  f.  ■.j»i..m  was  duviAcd  by  which 
''  rir  "  line  of  communications," 

'■•■  ,  ,,         of  f(Kxi,  warlike  iiuplcmcnt*, 

And  roinforcom«nl«,  from  either  it»  own  country  or  some 


other  source  which  came  to  be  known  as  its  "base  of 
supply."  It  began  to  be  the  object  of  generals  to  manceuvi* 
in  such  a  way  as  to  interfere  with  the  lines  by  which  their 
opponents  were  receiving  their  supplies  and  to  protect  their 
own.  In  many  respects,  no  doubt,  even  the  Roman  armies 
in  the  time  of  Hannibal  acted  on  strategical  principles 
that  are  applicable  in  our  own  time.  Yet  the  change  in 
the  conditions  under  which  armies  began  to  live  in  the  field 
was  so  great  from  the  moment  when,  in  order  to  facilitate 
and  hasten  their  movements,  they  began  to  be  thus  supplied 
from  a  particular  "  base,"  and  along  these  "  lines  of  com. 
munication,"  that  the  art  of  handling  them  in  campaigns 
changed  almost  as  completely  as  tactics  ever  chan^. 
New  combinations  became  possible.  Skill  was  turned  into 
a  new  direction.  In  other  words,  strategy,  like  tactics, 
changes  when  its  implements  or  weapons  change.  If  now 
it  be  asked  whether  since  the  days  of  Napoleon  and 
Wellington  the  implements  of  strategy  have  not  changed 
almost  as  completely  as  those  of  tactics,  it  must  be  answered 
that  the  change  has  been  even  more  complete. 

Since  1815  the  face  of  Europe  has  been  more  altered  Ctuo^ea  ». 
than  it  had  been  in  five  previous  centuries.     It  is  now  '•"  g*"i=»»' 
covered  with  a  network  of  railways  and  telegraphs.     The  'O"'''''''"-' 
commerce  of  the  world  and  its  means  of  intercommnnica-       '"' 
tion  have   developed  in  &    manner  that  has   everywhere 
revolutionized   the   conditions   of  life.     The   advance   of 
science  has  operated  in  a  thousand  forms  upon  the  circum- 
stances under  which  armies  exist  in  the  field.     The  condi- 
tions of  sea  transport  and  of  sea  warfare  are  even  more 
completely  changed  than  those  of  land.     Further,  it  must 
be  remembered  that  battle-action  is  itself  one  of  the  deter- 
mining factors  of  strategy.     If,  in  their  general  character, 
the  nature  of  battles  and  the  circumstances  under  which 
battles  have  to  be  fought  change  very  materially,  that  in 
itself  involves  a  further  change  in  the  combinations  which 
are  open  for  mana;uvres  in  the  field  of  which  the  ultimate 
object  is  to  lead  up  to  battle.     Once  more,  the  size  of  the 
armies  which  will  enter  into  the  next  great  campaign  in 
Europe  will  be  so  vastly  different  from  those  which  fought 
out  the  great  wars  of  the  past  that  their  manoeuvring  in 
campaigns  must  necessarily  be  very  different  from  anything 
that  Napoleon   undertook.     Now.  even  during  the  later 
wars  of  Napoleon,  Jomini  was  obliged  to  admit  that  man)- 
of  the  experiences  of  the  past  must  be  materially  modified 
as  armies  increased  in   size.     One  of   the  most  familiar 
forms  in  which  Na|X)leon  exercised  his  strategic  skill  lay 
in  defeating  with  his  own  entire  army  a  fraction  of  the 
forces  opposed  to  him,  before  it  could  be  reinforced  by  the 
remainder  of  the  enemy.     Thus  the  element  of  time  essen- 
tially entered  into  the  question.     Even  during  the  great 
campaign  of  lol3,  when  Napoleon,  holding  a  central  posi- 
tion on  the  Elbe,  endeavoured  to  strike  from  thence  against 
the  ma-i.ses  of  the  allies    formed  in  a  great  circle  round 
him  at   IScrlin,  in   Silesia,   and   in  liohcmio,    experience 
showed   that   it    was    by  no    means   ca.sy  to   crush  with 
sufficient  rapidity  armies  of  120,000  men  to  as  to  pre 
vent  them  from  being  sup|>orted  in  time  by  others.     As 
the  allies  gradually  clo.vcd  in  on  him,  and  the  distances 
between    their   different  forces   diminished,  this   became 
continually  more  and  more  apparent.     In  fact,  it  became 
clear,  if  it  had  Ixen  doubtful  beforehand,  that  the  ques- 
tion was  altogether  n  matter  of  |iro|>ortion  between  time, 
di.Ntance,  and   the  rccisting   power  of  the  several  nrmios 
concerned.     On  the  other  hand,  in  IHll,  when  the  luiiuro 
of  the  country  invaded  rau^od  a  reduction  in  the  Alo  of 
the  •ormies    moving   forward    separately,    Napoleon    wa« 
able  as  of  old   to  strike  his   blows  right  and   left   with 
tolling  effect. 

Now,  if  it  were  i>o!»ibIc  for  an  ormy  of  our  doy,  supplied 
with  all  the  implcmooti  with  which  tnodcrn  ccicnco  haa 
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provided  it^tb  meet  any  army  c(  equal  members,  equipped 
as  Napoleon's  nraii«3  were  equipped,  the  ditlcrcnco  in 
j.n.rof  the  modern  army  would  Ihj  such  that  it  would 
...  .  -t  be  abla  to  deal  with  ita  cucmy  as  civilized  armies 
ju  .  ded  with  fire-arms  were  at  first  able  to  deal  with 
avaged  possessed  only  of  bows  and  arrows.  The  artillery 
of  the  days  of  Napoleon  would  not  be  able  to  act  at  all, 
for  I'ur  modern  infantry  can  fire  with  effect  at  a  distance 
lt  '.or  than  could  Napoleons  big  guns.  Our  artillery 
woi  Id  bo  able  to  destroy  Napoleon's  army  before  eilhtr 
his  artillery  or  infantry  could  act  against  us.  Taus  an 
aruiy  of  50,000  men  of  our  own  time  must  be  reckoned 
as  1  assessing  at  least  the  resisting  power  of  100,000  of  the 
days  of  Napoleon.  It  is  obvious  therefore  that  the  re- 
latiunship  between  time,  distance,  and  the  resisting  power 
of  armies  has  been  greatly  aff'ected  by  the  change  in  the 
character  of  weapons,  and  that  calculations  as  to  what  a 
«U[wrior  army  can  do  in  a  given  time  to  break  up  the  force 
of  an  army  opposing  it,  and  to  be  free  to  deal  with  an- 
other army,  are  greatly  modified. 

There  is  another  element  which  has  largely  to  bo  taken 
into  account  in  our  modern  battles.  The  expenditure  of 
ammunition  is,  from  the  rapidity  of  fire,  enormous.  Even 
in  the  days  of  Napoleon  it  was  extremely  difficult,  as  his 
own  words  after  the  battle  of  Ligny  show,  for  a  victorious 
art!  y  rapidly  to  turn  upon  a  second  force  which  had  not 
be.  I  engaged,  because  of  the  time  required  for  filling  up 
the  empty  ammunition  waggons  and  the  men's  cartouches. 
T!;i3e  difficulties  under  our  conditions  of  warfare  are 
tL  refore  immeasurably  increased. 

Again,  in  order  that  an  army  may  nowadays  be  isolated 
in  the  way  in  which  Napoleon  in  1805  cut  off  the  army 
of  Mack  in  Ulm  and  utterly  destroyed  it,  many  conditions 
ha\  0  to  be  secured  which  were  not  needed  then.  The 
tel.graph  is  a  formidable  enemy  to  such  an  operation. 
TLe  newspapers  are  a  still  greater.  When  MacMahon 
in  IS70  attempted  his  disastrous  march  to  the  relief  of 
Bazaine  in  Jletz,  to  the  success  of  which  secrecy  was  es- 
sential, his  movements  first  became  known  to  the  Prussian 
headquarters  through  French  and  English  journals.  "Thus 
the  rapid  intercommunication  between  town  and  town, 
capital  and  capital,  which  is  now  extended  in  all  directions 
over  Europe  to  an  extent  that  makes  it  extremely  difficult 
to  completely  prevent  news  of  all  kinds  from  leaking  out, 
is  an  element  that  cannot  be  neglected  in  any  strategical 
calculations.  The  change  in  this  respect  is  strikingly 
shown  by  the  fact  that  seven  weeks  elapsed  before  the 
news  of  Trafalgar  reached  Naples.  Furthermore,  distant 
parts  of  an  army  may,  under  certain  conditions,  be  in 
point  of  time  much  more  closely  connected  than  they 
fonnerly  were  because  of  the  facilities  afforded  by  railways 
and  telegraphs.  There  are  a  variety  o£  other  elements  less 
important  individually  than  as  all  contributing  to  the 
same  result,  which  must  not  be  ignored, — the  facilities 
aflorded  for  the  supply  of  armies  by  compressed  food  and 
comprcj-sed  forage,  the  enormously  extended  area  which 
caters  for  the  feeding  of  the  European  populations  and  the 
organization  of  the  commerce  of  the  world  rendering  all 
which  that  area  yields  rapidly  available,  and,  lastly,  the 
continually  improving  methods  of  machine  transport  by 
road,  bicycles,  tricycles,  ic,  making  it  possible  to  effect 
rapid  movements  without  forage  at  all. 

Furthermore,  not  only  have  we  to  deal  with  new  material 
conditions,  but,  as  already  observed,  the  armies  which  have 
to  be  led  under  these  new  circumstances  have  themselves 
been  profoundly  changed,  not  only  in  their  armament  but 
in  the  very  spirit,  discipline,  and  organization  by  which 
they  are  held  together.  What  is  true  of  the  private,  of 
the  sergeant,  of  the  captain,  in  his  relations  with  superiors, 
18  even  truer  of  the  leader  of  the  brigade,  of  the  drvisioii. 


of  the  army-corps,  of  the  co-operating  army.  The  whole 
method  of  the  Prussian  discipline  and  organization,  as  it 
showed  itself  in  lS70,  implied  an  intelligent  independence 
of  action  in  all  ranks  that  most  seriously  affected  fho 
strategical  operations.  In  fact,  in  that  campaign  two  very 
noteworthy  points  may  bo  ob.<ierved.  From  the  first  battle 
at  Weissonburg  up  to  and  including  Oravelotte,  the  peculiar 
feature  of  the  war  was  that  the  German  successes  at  each 
action — Weissenburg,Wurlh,  Spicheren,C'olombcy-Nouilly, 
Marsla-Tour — v;ere  much  more  important  in  their  strateg- 
ical  than  in  their  tactical  aspect, — much  more  important, 
that  is  to  say,  iu  their  general  influence  on  the  campaign 
than  in.  the  severity  *of  the  losses  in  men  and  material 
inflicted  ou  the  enemy.  The  losses  in  battle  were  in  fact 
greater  on  the  side  of  the  victors  than  on  that  Oi  the  van- 
quished. Yet,  secondly,  each  of  these  actions,  up  to  but  not 
including  Oravelotte,  was  brought  on  by  the  detcrtninatjoni 
of  subordinate  leaders,  and  was  not  designed  beforehand' 
either  by  the  king's  headquarters  or  by  the  headquarters 
of  any  one  of  the  three  armies.  It  cannot  of  course  be 
denied  that  there  was  an  element  of  danger  in  this  way 
of  managing  a  campaign.  But  the  general  who  attempts  to 
carry  out  a  modern  campaign  without  having  realired  the 
nature  of  this  strictly  strategical  experience  is  reckoning 
without  his  host.  Armies  now  occupy,  even  when  in 
numbers  similar  to  those  of  the  past,  distances  vastly 
greater  than  was  the  case  in  former  times.  One  oi  two 
things  must  happen :  either  a  general  must  attempt  to  pre- 
scribe the  action  of  his  subordinate  leaders  with  a  rigidity 
which  nowadays  will  continually  prevent  them  from  carry- 
ing out  what  would  be  his  wishes  could  he  be  on  the 
spot  to  advise  them;  or  he  will  find  that  he  has,  as  best  he 
may,  to  make  his  strategical  movements  fit  into  events 
which  have  not  been  previously  designed  by  himself.  The 
Prussian  headquartei-s,  realizing  fully  the  dangers  involved 
in  the  plan  which  they,  in  fact  yielding  to  necessity,' 
accepted,  found  no  fault  with  the  generals  who  had  in^  • 
itiatcd  battles  which  had  proved  successful,  feaiing  to  do 
more  injury  to  the  spirit  of  the  army  than  would  be  com- 
pensated by  any  other  advantage.  Nevertheless  the  notes 
of  warning  thrown  out  in  the  official  history  of  the  war  are 
clear  and  unmistakable.  To  us  it  appears  that  this  condi- 
tion of  things  is  an  element  in  modern  war  to  be  foreseen 
and  prepared  for,  that  it  represents,  not  an  accident  of  the 
1870  campaign,  but  an  almost  inevitable  consequence  of  the 
present  condition  of  armies.  It  was  their  high  spirit,. their 
high  training,  their  knowledge  of  war,  which  made  the 
German  leaders  so  hard  to  keep  within  the  leash  when 
they  saw  the  prey  before  them,  and  realized  that  it  was 
a  matter  of  moments  whether  it  could  be  seized  or  not. 
There  is  nothing  like  this  campaign,  in  the  peculiar  mode 
in  which  its  strategical  aspects  developed,  in  all  the  past 
history  of  war. 

It  would  appear,  therefore,  that  it  tends  to  mislead  a  Chaiges 
man  who  is  anxious  to  consider  wjiat  combinations  are  ^i'"^" 
open  to  a  general  in  the  field  in  our  day,  to  assare  him  ^"^^qi,,^^ 
that  strategy  has  undergone  no  change  since  the  days  of 
Napoleon.  No  doubt  a  soldierwho  had  never  considered  how 
or  why  Napoleon  triumphed  over  his  opponents,  and  when 
and  why  he  failed,  would  have  very  little  chance  of  solving 
aright  the  problems  of  a  modern  campaign.  The  handling 
of  armies  is,  before  all  things,  in  the  infifiite  variety  of  its 
elements,  a  dealing  with  human  nature,  under  certain 
peculiar  conditions,  a  play  of  mind  against  mind,  and 
only  by  a  study  of  the  masters  of  the  game  can  same  of  its 
experiences  be  gathered.  If  the  changed  condit'ons  under 
which  a  modern  war  now  takes  place  have  bee.i  realized, 
then  all  study  of  the  martial  experiences  of  the  past  will 
in  its  own  degree  have  value.  We  doubt  extremely  if  any 
man  can  fdirly  appreciate  the  character  of  the  <  ampaign  of 
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1866,  or  the  campaign  of  1870,  who  knows  nothing  of  the 
campaigns  of  Napoleon.    To  take,  for  instance,  the  earlier  of 
the  two,  the  Prussian  strategy  in  it  has  been  the  subject  of 
much  dispute  ;  and  those  who  think  that  questions  of  war 
can  be  settled  by  quoting  maxims  of  Napoleon,  or  of  other 
great  generals,  find  no  difficulty  in  picking  out  sayings  of 
his  that  would  condemn  without  excuse  the  scheme  of  the 
iPrussiaH  campaign.    Certainly  we  should  ourselves  be  sorry 
to  sugeest  that  it  is  the  one  satisfactory  model  for  future 
guidance  under  analogous  circumstances.     To  ns  it  seems 
that  its  value,  as  a  sample  of  what  may  be  done  in  war, 
depends  on  a  careful  comparison  of  the  handling  of  the 
fPrussian  armies,  under  the  conditions  in  which  they  had 
to  act,  with  the  mode  in  which  Napoleon  and  other  great 
generals  acted  under  their  own  conditions.     The  point  in 
which  the  Prussians  offended  against  the  received  maxims 
of  Napoleon  lay  in  their  attempting  to  pass  the  Bohemian 
mountains  in  two  separate  armies, — one  from  Silesia,  one 
from  Saxony   and    Prussia.     The   Prussian  headquarters 
remained  at  Berlin  in  telegraphic  connexion  with  both 
armies  up  to  the  moment  when  the  junction  of  the  two  had 
been  so  far  effected  that  they  were  able  to  communicate 
with  each  other.     Now  Napoleon  in  many  letters,  more 
especially  those  addressed  to  his  brother  Joseph  in  Spain, 
has  condemned  the  attempt  to  arrange  complicated  schemes 
for  the  co-operation  of  armies  acting  from  different  bases 
of  supply.     His  reason  is  that  such  complicated  schemes 
are  rarely  worked  out  as  they  are  intended  to  be.     For 
our  own  part  wo  do  not  believe  that  the  warning  from  the 
ast  experience  on  which  Napoleon's  views  were  based  has 
ceased  to  be  of  practical  importance.     We  think  that  it 
ought  to  be  present  to  the  minds  of  all  who  are  working 
out  the  plan  of  a  campaign,  and  that  the  simpler,  the  less 
complicated,  the  Jess  dependent  on  the  snecessful  combina- 
tion of  a  number  of  difTerent  elements  the  plan  is  the  more 
likely  is  it  to  be  successful.*;^  But  we  think  also  that  the 
actual  circumstances  of  each  case  as  a  whole  must  be  taken 
into  account,  and  that  in  the  instance  of  the  campaign  under 
consideration  the  Prussian  headquarters  were  fully  justified 
in  the  method  they  adopted.     Such  an  operation  indeed 
would /not  have  been  safe  or  wise  in  the  days  of  Napoleon 
(sec  below);  but  for  the  moment  our  contention  is  that  the 
nodifications  of  the  art  of  war  which  are  necessitated  by 
modern  conditions  extend    to  all    its  branches,  and  that 
criticism  of  modern  campaigns  which  is  based  upon  maxims 
derived  from  the  past,  without  taking  account  of  those  new 
Merit  not '  circumstances,   is  unsound  and   untrue.     Few  things  arc 
BwtMarily  itiore  unsafe  in  war  than    to  judge  by  isol.itcd  cases  of 
*"  '^*?'''   Bucce's  alone,  as  to  the  soundness  of  ihe  principles  and  the 
^Qff„,      capacity  of  the  leaders  concerned  in  bringing  about  the 
'«uccessful  result.     The  importance  of  military  success  i,«, 
fn  Britain  more  especially,  apt  to  be  mea.sured  much  more 
by  the  national  intcreitt   and  national   excitement  \-hich 
the   result   occasions   than    by   any   careful   estimate   of 
the   difficultics  actually  overcome   and    the  capacity  for 
future   command  exhibited  by  the  triumphant  leader.     To 
tmke  illuntrations  sufficiently  di>tant  from  our  own  days: — 
•carccly  any  victory,  naval  or  military,  has  ever  excited 
wilder  enthusiasm  in  England  than  the  capture  of  Porto 
Bcllo  by  Vernon  in   112'' ;  scarcely  any  disaster,  the  most 
din'.T^r.  fill  ilint  ever  occurred,  caused  greater  horror  and 
aLirm   in   Kni.1  'i.l  than  the  return  of  Moore's  ex|icdition 
from  f 'nrunnii  in  .lanuary  1803.    Yet,  a.^  subsciuent  events 
•boMcd,  Vernon  was  by  no  means  a  very  able  admiral ; 
and,  on  the  othrr  hand,  as  nil  who  tiavn  really  studir<l 
|hc  Corunna  campaign  well  know,  few  have  t>ccn  ever 
fondnrtfd   with   mor"  mn^jirtious  ability  or  would   have 
jo<llfi(rd  1  liiihfr  r..nfi.l<nrf  in  the  general.^  It  is  thn« 
6f  the  L;rcat««t  im|Kjrtan<-i-  that  statoinen  at  least  sbouli 
Rt  Vio  .carried  awa^  by  the  sort  of  hasty  criticism  wbicL 


deals  in  glib  phrases,  and  avoids  reasoned  examination  of 
facts.  The  maxima  of  Napoleon  may  be  as  easily  kijn- 
dried  and  deprived  of  life  as  those  of  Frederick  had  been 
by  the  Prussian  army  of  Jena,  which  was  so  sure  of 
defeating  the  upstart  aspirant  to  military  supremacy. 

To  sum  up,  then,  what  has  been  said  on  the  art  of  war. 
There  is  no  royal  road  to  the  knowledge  of  the  art  of 
handling  armies  any  more  than  to  that  of  any  other  branct 
of  human  activity.  All  that  the  best  summary  on  that 
subject  can  profess  to  do  for  a  reader  is  to  as.sist  him  in 
undertakiSg  a  methodic  study  for  himself  of  the  principles 
which  have  guided  great  commanders,  of  the  experiences 
of  those  ;n'ho  have  fought  in  great  battles  and  great 
campaigns,  in  endeavouring  to  put  himself  in  their  place 
so  as  to  see  with  their  ^yes,  hear  with  their  ears,  and  realizo 
the  passions  which  influenced  them,  and  the  circumstances 
under  which  their  decisions  had  to  be  formed. 

It  is  not  to  be  forgotten  that  even  a  commonplace  critic  Con.litiir:' 
may  find  it  eas^y,  when  all  the  facts  are  fairly  laid  before  <>'  histovi- 
him,  to  judge  what  ought  to  have  been  done  in  a  given  ''"  ^' 
emergency.  "La  critique  est  facile,  I'art  est  difficile,"  was 
the  motto  which  Muffling,  the  very  able  representative  of 
the  Prussian  army  at  Wellington's  headquarters  in  1815, 
chose  for  the  title-page  of  his  studies  of  war.%  The 
historital  student  has  at  least  one  ad\-nntageiwhich  is 
always  and  absolutely  denied  to  the  general.  •  He  may 
never,  for  many  reasons,  have  an  altogether  correct  and  a 
completely  true  picture  of  all  the  circumstances  which 
occurred  on  a  given  day,  but  he  Las  a  far  more  complete 
one  than  could  possibly  be  before  the  general  at  the 
moment  when  he  formed  his  decisions.  Still  more,  he  has 
far  better  materials  for  judgment  than  any  of  the  minor 
actors  who  had  themselves  to  decide  what  they  ought  to 
do,  within  the  limitations  of  the  orders  they  received,  on 
most  incomplete  kno*ledge  of  what  others  wcr«  doing  at 
distant  parts  of  the  field,  of  the  ycsitions  and  designs  oi 
the  enemy,  and  of  many  other  facts  which  may  now  be 
known  with  certainty  by  any  one  who'  will  read  what 
happened.  He  who  would  prei>are  himself  in  any  measure 
for  criticizing  aright  must  put  himself  in  the  place  of 
the  soldier  who  has  to  choose, — must  realize  the  condi- 
tions of  personal  danger,  of  noise,  of  passion,  of  incom- 
plete and  constantly  misleading  information,  of  di.sordcr, 
confusion,  panic,  excitement,  under  which  decisions  are 
to  be  formed  that  must  be  calm  and  cool  though  they 
involve  the  lives  of  thousands  of  men,  the  fate  of  nations, 
and  the  course  of  history,  and  yet  must  bo  given  then  and 
there,  for  the  lost  moment  will  not  return.  Then  1)0  will 
perhaps  perceive  that  after  all  the  question  whether  he 
would  hiniiiclf  have  given  the  right  decision,  no  matter 
what  his  previous  training  may  have  been,  will  bo  more  a 
question  of  character  than  of  knowlcilge.  •  Ne>crtboles8 
he  is  much  more  likely  to  decide  aright  if  he  has  in  hit 
mind  some  large  knowledge  of  the  accumulated  experience 
of  the  past  than  if,  without  anything  to" guide  him.  ha 
judges  by  a  so  called  "common  sense"  which  has  alirady 
led  him  to  ignore  the  enmcst  advice  of  those  who  havd 
been  tlicmsclves  most  succcssfnl  in  war.  He  is  still  more 
likely  to  decide  aright,  if,  afti-r  he  has  acquired  some 
gcmral  knowledge  of  Ihe  experience  of  the  past,  his 
judgment  has  been  exercised  by  considering  under  assigned 
conditions  what  course  ho  would  octually  choose  to  adopt 
I'his  is  the  mctho<l  of  |>eaco  preimmtion  for  war  in  which 
the  IVussinn  officers  of  our  day  have  l>een  most  cnrrfully 
trained.  In  all  their  current  works  on  the  study  of  wai 
they  insist  on  Ihe  imi>orlanco  of  this  formation  of  th« 
judcmcnt  ni d  thio  training  of  rhoiro  as  a  mailer  "f  the 
ulnimi  im|iorlancc.  All  their  most  imi>orlant  mililarj 
edncntional  works  take  the  form  of  "  studies 'J  or  pniblcmii. 
7*10  use  of  the  war  game  and  the  training  given  by  fear* 
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wm.TUTtON  M   well   as   all   repimental   instruction,   aro 
ndaited  to  the  same  end.' 

Stratkoy. 

The  chartcter  of  all  niilitar)-  operations,  whether  those 
of  stratcgj-  or  tactics,  is  mainly  determined  by  the  nature 
of  'the  armies  encaged  in  them.     An  army  as  it  exists  m 
the  field  owes  its  constitution  largely  to  those  military 
.n.lilutions  which  have  been  fully  described  for  each  of 
the  armies  of  our  time  under  Army.     But  an  army  m  the 
field  diSers  considerably  in  each  case  from  that  ^bich  has 
been  described  as  "the  machine  in  a  state  of  rest.       Ibis 
will  be  obvious  at  once  if  we  consider  the  first  question 
which  Attracts  the  attention  of  a  commander  about  to  lead 
an  army  in  war.     He  has  to  choose  the  line  of  operations 
alone  which  bis  army  will  act.     The  considerations  which 
determine  hU  choice  are  mainly  connected  with  the  neces- 
Bity  he  U  under  of  providing  at  all  times  for  the  supply 
of  his  ai«iy  with  food,  forage,  and  ammunition   whilst  be 
directs  it  against  the  point  at  which  ho  is  to  strike. 
a.pf:iet       In  order  that,  for  actual  fighting  purposes  and  during 
war   "  that  vast  and  complicated  machine,    an  army,  may 
so  act  •'  that  the  whole  asgrcgate  force  of  its  numerous 
parts  mav  be  exerted  in  any  direction  and  on  any  point 
miuired,'"  the  necessities  of  the  individual  soldier  must  be 
so  provided  for  as  not  to  hamper  its  working.     A  body  of 
even  thirty  thousand   men  occupies  a  very  considerable 
sp^ce,  and  requires  an  amount  of  food  that  completely 
disturbs  the  ordinary  peace  arrangements  of  most  places 
at   which   it   arrives   in   the   course   of    its   movements. 
H"nce,  apart  from  the  large  means  of  transport,  such  as  a 
creat  fleet  or  ample  railway  communication,  which  may  bo 
sometimes  used  to  carry  a  whole  army  to  a  given  destina- 
tion   an  army  requires  what  is  known  as  "transport     for 
nn  altogether  different  purpose.     The  food  and  ammunition 
must  be  distributed  to  the  several  battalions  of  soldiers 
composing  the  army,  from  the  points  at  which  it  has  been 
collected,  and  within  the  battalions  it  will  often  be  neces- 
Tn».-      sary  to  distribute  it  by  transport  to  the  men.     Similarly 
port-        for  the  conveyance  of  the  sick  and  wounded  of  an  army 
transport  is  required.      In  former  days  the  arrangements 
which  were  made  to  -provide  an   army  with  what  was 
needed  in  this  way  were  clumsy  in  the  extreme.     It  wiU 
be  remembered  that  during  the  Peninsular  War  the  Duke 
of  Wellington  was  necessarily  so  much  occupied  with  tins 
question  of  food  and  supply  that  he  used  humorously  to 
say  that  he'  did  not  know  that  he  was  much  of  a  general, 
but  he  prided  himself  upon  being  a  first-rate  commissariat 
officer.     As  long  as  all  armies  depended  upon  the  services 
of  country  carts  and  undisciplined  drivers  it  was  always 
possible  to  carry  on  war  by  these  means.     An  army  which, 
like  the  British  in  the  Peninsula,  fought  continuously  in  tho 
same  country  for  six  years,  gained  an  enormous  advantage 
by  the  gradual  training  and  discipline   of   its  transport 
drivers  and  commissariat  employfa.     But  now  that  the 
great  nations  of  the  continent  of  Europe  have  adopted  a 
jystem  by  which  all  the  population  is  available  for  military 
jervice,  the  result  is  that  from  the  moment  of  declaration  of 
war  a  modem  army  enters  upon  a  campaign  with  the  whole 
of  its  "transport,"  using  the  term  in  the  sense  we  have 
employed,  as  definitely  a  part  of  the  disciplined  army  as  its 
infantry,  ita  cavalry,  or  artillery  are.     It  is  scarcely  possible 
to  exagccrate  the  importance  of  this  change  in  facilitating 
the  operations  of  an  army  in  the  field.     The  British  army 
stands  at  a  very  great  disadvantage  in  this  respect,  from 
the  fact  that  the  population  outside  the  fighting  ranks  is 

•  We  are  indebted  to  tho  Volanteer  T»ctic«l  Society  of  Manchester 
for  bj-  (ar  the  beet  easaj  we  have  eeen  in  any  language  on  the  history 
«nd  use  of  the  war  game— that  by  Captain  Spenser  Wilkinson— ond 
lor  the  beginning  of  a  series  of  tmnslotions  of  exercises  in  etratcgy 
tad  tactica  by  some  of  the  ablert  German  loldien  of  the  day. 


not,  like  that  of  Germany  or  France,  ready  to  take  up  ita 
place   in  the   departments   which   cater   for  supply    and 
iransport-     This  modern  perfecting  of  tho  efficiency  of  tho 
interior  transport  of  an  army  is  a  new  strategical  weapon 
in  tho  hands  of  a  general,  to  bo  reckoned  among  those 
spoken  of  in  the  earlier    part   of   this  article.     A\  hether 
with  tho  British  army  in  an  imperfect  degree,  or  in  a  con- 
tinental army  more   completely,  this   transport   must  be 
understood  to  be  as  much  a  part  of  a  modern  army  as  any 
of  its  "arms."     When,  during  a  campaign,  an  infintry 
battalion  is  moved  by  train,  it,  unless  for  a  very  especial 
emergency,  requires  to  have  with  it  tho  waggons  and  carts 
which  form  what   is   called  its    "regimental    transport. 
Other  transport  is  required  to  carry  the  more  general  stores 
needed  for  a  brigade,  a  division,  or  an  army-corp.s.      thus 
each  unit  of  an  army,  if  it  is  to  remain  in  a  condition  of 
fighting  efficiency,  requires  to  have  with  it  a  great  numbe. 
of  horses  and  carts.     It  is  impossible  to  realize  the  nature 
of  tho  problems  involved  in  the  movements  of  armies  unless 
this   condition    is   kept   in   mind.      For   instance,    when 
tho  British  were  moving  to  Ismailia  in  1882,  it  was  no 
uncommon  a.ssumption  of  the  critics  who  at  home  watched 
tho  operations  as  they  wentt)n  that  within  a  day  or  two 
at  the  outside  the  small  force,  not  exceeding  about  10,000 
men,  which  at  first  moved  thither  from  Alexandria  had 
effected    its   landing.     Had   it   been   a   body   of   10,000 
travellers  landini;  from  a  variety  of  .ships,  to  be  providct 
for  by  tho  civil  arrangements  of  the  country  after  they  had 
landed   that  might  not  have  been  an  exaggerated  estimate 
of  what  was  possible.     But  in  fact  the  great  ships  were 
carrying  not  only  10,000  travellers,^  but  great  quantities 
of  stores  of  all  kinds,  of  ammunition,  of  railway  rolling- 
stock,  of  engineer  equipment,  of  waggons  and  of  horses.    1  Ue 
landing  of  these  and  their  passage  up  a  narrow  causeway 
was  necessarily  a  very  elaborate  and  slow  operation.      I  he 
whole  scheme  of  the  campaign  had  to  take  account  of  tho 
time  which  such  work  would  take,  and,  in  fact,  as  a  con.se- 
nuence  of  it,   more  than  half  the  force  to  be  ultimate  y 
employed  was  left  either  at  Alexandria  or  at  sea  and  only 
arrived  at  Ismailia  many  days  afterwards,  when  the  landing 
of  the  first  part  had  advanced  considerably. 

The  same   difficulty  in    rapidly  transferring  an  army, 
chiefly  because  of  its  attendant   departments,  affects  all 
strategical   movements   by  railway.     The   embarking   of 
troops   on  a  railway,  and  their  disembarking    from    tbe 
carriages,  is  an  operation  of  such  slowness  that  for  com- 
paratively short  journeys  it  is  actually  quicker  for  troopB 
to  march  than  to  move  by  railway.     The  miscakulations 
and  mistakes  which  were  made  so  recently  as  18/0  by  tbe 
French  army,  from  failure  to  understand  these  facts,  led 
often  to  the  most  disastrous  consequences.     In  one  instance 
Gambetta,  insisting  on  .sending   troops  by  railway  which 
Aurellede  Palladines  had  wished  to  march,  hampered  the 
operations  of  that  veteran  by  the  delay  which  was  thus  im- 
posed upon  certain  portions  of 'the  army.     There  is,  in  fact,' 
between  the  distance  to  be  moved  over  and  the  number 
of  troops  to  be  moved  by  a  line  of  railway  a  proportion 
which  determines  whether  it  is  a  more  rapid  operation  to 
march  or  to  travel  by  railway.     In  a  pamphlet  published 
shortly  after  the  war  the  French  emperor  attributed  hia 
disasters  to  the  general  ignorance  of  his  army  as  to  the 
conditions  involved  in  railway  transport.  _ 

An  army  in  the  field,  however,  in  addition  to  having  Conlm- 
transport    present  with    it   for   distribution,  needs  to  be  "'ty 
able   to   replenish    its   supplies;   and,   though    in    fertile 
countries  like  France  the  feeding   of  the   army  may  be 
greatly  assisted  by  requisitions   or  by  opening    markets, 
it  is  impossible  to  depend  for  existence  en  the.se  alone. 


•  The  entire   army  employed  in   Egypt  was  about  30,000  strong. 
Only  the  force  ijbich  (list  landed  at  Ismailia  is  here  spoken  ol. 


dr^o 


TT  A  R 


[STEATEOT. 


Fresh  sapplies  of  ammanition  at  least  most  be  continually 
received  from  a  secure  source,  and  the  means  must  be 
available  for  feeding  the  army  in  case  the  resources  of  the 
country  fail.  JTowzidays,  and  in  most  countries,  the  main 
line  of  supply  is  carried  along  lines  of  railway ;  but,  as 
these  are  always  liable  to  be  destroyed  by  a  retreating 
enemy^  transport,  independent  of  that  which  is  required 
merely  for  distribution,  must  be  provided  in  the  form  of 
waggons,  carts,  or  pack  animals  sufficient  to  supply,  for  at 
least  some  days,  the  entire  army, 
line  of  The  source  from  which  an  army  is  snppliea  is  usually 
comma-  spoken  of  as  its  "base"  or  its  "base  of  supply."  The 
nicaticirs.  ^{fgction  in  which,  looking  forward,  a  general  proposes 
to  advance,  and  along  which  it  will  be  necessary  to  arrange 
for  supply,  is  spoken  of  as  his  "line  of  operations."  .  The 
direction  along  which  the  army,  having  already  advanced 
to  some  distance  from  its  base,  is  supplied,  is  spoken  of  as 
its  "line  of  communications."  Now,  as  the  line  of  com- 
munications may  come  to  be  of  great  length  as  an  army 
advances,  and  as  the  army  needs  to  have  its  fighting 
strength  available  in  the  front  when  it  is  engaged  with 
the  enemy,  it  is  clear  that  the  long  lines  of  road  or  rail- 
way along  which  the  food  and  ammunition  are  moving 
forward,  while  parties  of  sick  and  wounded  men  are 
going  backward,  become  weak  poirts  in  its  condition, 
which  must  be  jealously  guarded,  but  are  difficult  adequately 
to  protect  throughout  their  length,  without  detracting  too 
much  from  the  force  in  the  front.  In  modem  war  the 
effort  of  the  general  is  directed  to  maintaining  in  its  full 
efficiency  "  the  vast  and  complicated  machine  "  which  he 
bandies,  and  to  breaking  up  and  destroying  the  efficiency 
of  that  to  which  he  is  opposed.  This  is  the  central  fact 
to  be  kept  in  mind.  Generals  and  soldiers,  long  accus- 
tomed to  look  at  war  from  this  point  of  view,  frequently 
embody  their  whole  conception  of  strategy  in  a  phrase 
which  to  a  reader,  taking  it  in  its  simple  form,  is  apt  to  seem 
like  a  mere  truism — that  the  great  principle  of  strategi- 
is  to  concentrate  the  largest  possible  force  at  the  right 
moment  at  the  decisive  point.  So  stat«d,  strategy  may 
seem  to  have  nothing  exceptional  in  its  nature,  and  to  in- 
volve no  study  of  the  nature  of  the  great  organizations  of 
men  with  which  it  is  concerned.  But,  in  fact,  this  study 
and  this  knowledge  are  presupposed  by  those  who  thus 
explain  their  art.  It  is  because  armies  are  not  mere 
gatherings  of  armed  men,  but  have  a  vitality  of  their  own, 
that  some  very  heavy  blows  may  be  struck  against  them 
without  affecting  a  vital  point,  whilst  a  more  skilfully 
directed  stroke  may  destroy  their  whole  future  power  of 
action.  An  army  then,  as  it  stands  in  the  field,  is  of  this 
character,  that,  while  the  fighting  force  directly  opposed  to 
the  enemy  is  an  organism  which  depends  foR  its  vitality 
upon  the  trained  spirit  of  order,  discipline,  and  enthusiasm 
or  devotion  which  holds  it  together,  and  on  the  trained 
capacity  for  mutual  and  effective  fighting  co-operation 
which  makci  it  act  like  one  man,  it  has  also,  reaching  far 
behind  it,  a  long  and  weak  tail,  on  the  safety  of  which 
ita  very  existence  depends. 

'  Now,  if  by  cinjiluying  a  largo  portion,  or  the  wnoio  of 
his  own  force,  a^uinst  a  smaller  portion  of  the  enemy's,  a 
general  can  break  up  and  defeat  it,  the  advantage  gained 
deptindit  on  the  fact  that  be  has  broken  up  the  organic 
unity  of  this  portion.  Even  if,  as  may  ca.iily  happen,  ho 
has  lout  morn  men  than  the  enemy  during  the  effort,  that 
very  little  affects  the  im[iortAnco  of  the  result  on  the  future 
of  the  eamjiaign.  The  strength  of  armies  cannot  bo 
mmsurcd  by  counting  heads  within  the  theatre  of  war.  It 
depends  upon  the  nrganixod  force  that  the  general  iaablo 
to  use  and  to  direct.  I)iiring  the  earlier  battles  of  the 
1870  campaign;  for  inKtAnra*.  llie  Ocrmani  lost  very  many 
moTR  men  than  the  French,  but  at  WriMenburg  they  broke 


up  the  organic  efficiency  of  a  French  division  of  about 
8000  men.  At  Worth  t^ey  broke  up  the  organic  efficiency 
of  40,000  men  at  least.  .Aiter  AVorth  the  French  army 
which  had  fought  there  had  for  the  time  being  ceased 
to  be  an  efiective  fighting  body  at  all.  Throughout  the 
campaign  it  never  recovered  efficiency.  The  German 
forces,  on  the  other  hand,  though  thoy  had  lost  more  fight- 
ing men  than  the  French,  had  actually  increased  their  own 
effective  power.  Their  organic  unity  was  retained,  and 
the  spirit  which  inspired  it  had  been  incalculably  raised  by 
victory.  But  if  a  general  can  in  any  way  interfere  v.-ith 
the  source  from  which  an  enemy  is  obtaining  his  supplies 
of  food,  ammunition,  and  fresh  men,  he  can  diminish  his 
fighting  power  as  effectually  as  if  he  broke  up  the  organic 
unity  in  battle.  A  body  of  men  who  are  starving  can  as 
little  be  held  in  the  bonds  of  organization  as  a  body  of 
men  who  are  dispersed.  Hence  the  slightest  movement 
which  threatens  that  long  and  weak  tail  already  described 
obliges  the  general  whose  line  of  communications  is 
threatened  to  take  steps  for  its  protection. 

At  first  sight  it  is  not  very  obvious,  since  each  army  j-os- 
sesses  lightly  movable  troops — cavalry,  mounted  infantry, 
-and  the  like — why  these  should  not  be  able  to  pass  round 
the  front  of  the  opposing  army,  and  get  at  the  unguarded 
parts  of  the  roads  and  railway's  along  which  the  supplies 
are  moving.  To  some  extent,  during  the  American  civil 
war,  this  was  actually  done  by  the  great  leaders  of  horse- 
men on  either  side, — Sheridan  and  Longstrcet  In  all 
probability  a  similar  attempt  will  be  made  in  future  wars 
by  the  great  bodies  of  Russian  Cossacks,  and  perhaps  by 
the  cavalry  of  Germany,  France,  and  Austria.  But  what 
facilitated  the  raids  of  the  American  cavalry  of  either  army 
was  the  fact  that  they  were  moving  in  a  country  where  all 
the  people  spoke  the  same  language  as  themselves,-and 
where  they  were  sure  to  find  sympathizers  to  supply  them 
with  needed  information.  Under  ordinary  circumstances 
the  difficulty  is  that  each  army  faces  the  other  without 
any  approach  to  complete  knowledge  of  the  distribution 
of  the  troops  opposed  to  it.  The  part  of  the  enemy's 
line  of  communication  which  is  nearest  to  you  is  also  the 
part  nearest  to  the  main  body  of  that  enemy's  own  army. 
In  order  to  get  at  some  parts  of  his  communications  which 
would  be  out  of  reach  of  support  from  the  main  army,  it 
would  be  necessary  to  send  the  assailing  light  troops  to 
points  several  marches  in  rear.  This  involves  a  long  detour, 
an  elaborately  prepared  march,  and  the  risk  that  the  ancmy 
may  become  aware  of  what  is  designed.  In  fact,  to  use 
the  forcible  illustration  which  Clausewitz  has  employed  to 
explain  the  situation  in  which  the  leader  of  such  a  raid 
finds  himself,  ho  is  like  a  man  entering  a  dark  room  full 
of  assailants,  never  knowing  when  or  whence  ^  blow  may 
be  struck  against  him. 

The  situation  is  altogether  changed  if,  instead  of  the  two 
armies  fronting  one  another  directly,  one  of  the  two  is 
able  to  make  its  movements  in  such  a  way  that,  while  it 
securely  covers  its  own  line  of  communications,  its  direct 
march  forward  threatens  to  strike  the  line  of  communica- 
tions of  the  enemy.  Then  the  light  troops  can  at  once 
strike  the  nirwt  exposed  parts  in  all  security.  Under 
those  circumstances  the  army  whose  communications  are 
threatened  is  obliged  immcdialely,  for  fear  of  losing  its 
means  of  existence,  to  turn  to  face  iu  o|>[>onentt.  Tho 
advantage  so  gained  by  the  army  which  bos  obliged  its 
enemy  to  conform  to  its  movement  is  very  groat.  For  the 
choice  of  position  can  no  longer  he  made  by  tho  assailed 
army  solely  with  tlio  view  to  gaining  succcm  in  battle. 
It  may  lie  obliged  to  fight  in  a  |>osition  tactically  (lis- 
advantageous,  and  if  it  is  defeated  tho  defeat  ia  almiift 
certain  to  bo  fatal :  for  it  will  bo  driven  away  from  tlio 
meaoi  of  rcplcoisbing  tupiilies.     On  tho  othrr  haiid.  tho 


TRATBOT.] 


W  A  E 


351 


»rmy  to  which  it  is  fipf>ori><J,  if  obliged  by  ill-success  in 
ttctiou  to  Ktrcat,  i  !y  back  U{K)n  fresh  supiillcs, 

nmi  suffors  only  ii  .  to  tbo  citcut  of  its  actual 

iloloAt  on  the  battle  UtUl. 
\iiiu  o/  Thus  the  ainu  of  strnte^  directed  against  the  actual 
«*»*«{7-  conlition  of  tbo  armies  of,  our  time  aio  twofold, — first,  to 
brcik  up  the  organic  force  of  the  opposing  army  by  dealing 
in  concentrated  force  with  fractions  of  the  enemy,  and 
loconJly,  to  threaten,  and  if  possible  to  destroy,  the  enemy's 
connexion  with  the  sources  from,  which  ho  draws  bis 
mippUes.  Failing  either  of  these  opportunities,  a  superior 
anuy  may  neverthele.v*  endeavour  to  force  ou  a  decisive 
(.ctioa  in  order  to  make  its  superiority  tell.  In  other 
fk'ords,  in  that  case  the  aim  of  strategy  becomes  that 
Df  securing  a  decided  tactical  advantage.  It  might  be 
jupposed,  since  these  facts  are  known  to  all  men  who  are 
It  all  likely  to  bo  pla^-ed  in  the  oorainand  of  armies  in  the 
Seld,  that  opportunities. would  rarely  occur  for  delivering 
Wows  of  the  kind  described;*  In  fact,  the  difficulties  in  the 
jrr^-  ■  ••'.  -K  for  the  movement  of  armies  are  so  great,  and 
th  ^  in  obtaining  information  of  what  is  going 

on  : ire  of  waf  are  so  serious,  that  such  chances  are 

presented  in  almost  every  campaign «  Thus  in  the  1870 
campaign  the  Germans,  after  first  bJ-eaking  up  compara- 
tively email  fractions  of  the  French  army  at  Weissenburg, 
Worth,  and  Spicheren,  succeeded  in  separating  one  great 
mass  of  the  French  army  under  Bazaiue  from  the  other 
under  MacMahon,  and  in  separately  crushing  them.  In 
the  1877-78  campaign  the  Russian  army  in  Asia  Minor 
advanced  westwards  past  Kars  agajnst  Erzerouni,  driving 
Mooktar  Pasha  back  before  it ;  but  the  arrival  of  a  fresh 
hostile  force  from  the  neighbourhood  of  Van  in  the  south, 
which,  marching  northwards  upon  Bayazid,  struck  directly 
upon  the  line  of  communications  of  the  Russian  army, 
produced  an  immediate  collapse  of  the  whole  movement. 
The  Russian  army  was  obliged  to  fall  back  at  once. 
Similarly,  in  Europe  the  Russian  forces  advancing  from 
TimoTa  had  pushed  their  advance  across  the  Balkans 
towards  Adrianople,  when  the  arrival  of  Osmau  Pasha's 
army,  moving  froio  Widdin  upon  Plevna  at  right  angles  to 
theii  line  of  communications,  caused  the  whole  movement 
to  collapse,  and  obliged. the  Russians  to  turn  their  attention 
to  the  force  which  thus  threatened  them. 
lUIitioos  Thii>  movement  of  Osman  Pasha's  illustrates  very 
otttn-  bappilV*  several  points  in  the  relation  between  strategy  and 
^O  •oi  tactics  In  the  first  place,  Osman's  move  was  obviously 
jjl^J*  in  its 'general  character,  ih  what  we  call  its  strategical 
mtK>  aspect  an  offensive  one  directed  against  the  mo.st  vital 
lioint  of  the  Russian  field  of  campaign,  the  bridge  by 
which  they  had  passed  the  Danube  at  Sistova.  The 
threatening  character  of  the  position  he  took  up  obliged 
the  Russians  in  some  way  to  dispose  of  his  force.  Very 
unwisely  they  engaged  in  a  series  of  ill-prepared  and  ill- 
directed  attacks  upon  him.  The  result  was  so  com- 
pletely to  sliatter  their  forces  that,  had  Osman  advanced, 
after  his  final  success,  against  Sistova,  the  small  Russian 
remnant  between  bin;  and  the  Danube  must  have  been 
driven  into  the  river,  and  in  all  probability  all  the  Russian 
forces  which  had  crossed  it  would  have  been  destroyed. 
But,  as  he  remained  obstinately  within  his  field  fortress  at 
Plevna,  the  Russians  in  their  turn  gradually  succeeded  in 
cutting  of!  his  communications,  and  in  obliging  him  to 
nurrender  that  which  they.^;oiild  not  take.  Thus  it  is 
clear  how  a  site  for  an  army  may  be  so  chosen  as,  from  its 
ntrategical  character,  to  induce  if  not  to  compel  an  enemy 
to  attack  it.  ,It  is  also  clear  that  an  army  fighting  in 
a  well-chosen  and  well-fortified  position,  acting  on  the 
defensive,  may  inflict  serious  defeat  upon  forces  superior 
to  it  in  numbers.  Finally,  it  is  clear  that  such  an  army 
wiU.  in  the  long  run,  lose  all  {he  advantages  of  its  success. 


if  it  is  not  ablo  to  advance  and  to  act  offensively  when  the 
opportunity  is  presented  to  it.  It  bius  been  convenient  to 
illustrate  these  points  from  tho  most  recent  campaign  iu 
Kun^pe,  but  they  had  been  already  deduced  and  were  fully 
understood  long  before  that  campaign  had  been  entered 
on.  They  illustrate  tho  way  in  which  tho  experience  of 
tho  past  indicates  what  will  happen  in  future  war.  The 
arrival  of  Osman  Pasha  at  I'levna  was  a  complete  surprise 
to  tho  Russians.  Its  disastrous  effect  for  them  was  largely 
duo  to  this  cause.  Apparently  tho  same  thing  is  true  of 
the  arrival  of  the  Van  forces  at  Bayazid.  Yet,  at  the  time,' 
tho  existence  of  the  Turkish  forces  both  itt  Van  and 
Plevna  was  known  in  London.  Tho  want  of  information 
at  the  Russian  headquarters  appears  therefore  to  suggest 
the  most  extraordinary  negligence  on  the  part  of  the 
Russian  staff.  In  any  case,  tho  vital  effect  upon  a  campaign 
of  being  able  to  procure  tho  best  information  iu  any  way 
obtainable  can  hardly  bo  exaggerated.  Cavalry  being  the 
arm  employed  to  spread  round  an  urmy  in  all  directions, 
to  gain  information  and  to  conceal  thei  movements  of  the 
army,  is  on  this  account  often  justly  called  the  strategical 
arm. 

In  whatever  way  strategy  is  employed  surprise  and  Secrecy 
concealment  are  essential  to  its  success.  On  this  account  °f  "P*™' 
it  will  continually  happen,  in  selecting  a  lino  of  operations  ,^seatial 
or  a  scheme  of  campaign,  that  the  most  important  point  of 
all  is  to  carry  out  just  what  an  enemy  does  not  expect. 
Very  often  successful  campaigns,  the  method  of  which  has 
been  subsequently  much  criticized,  have  owed  their  suc- 
cess to  the  fact  that,  from  a  nice  calculation  of  time  and 
distance,  the  successful  general  has  seen  that  he  could  carry 
through  an  operation  dangerous  in  itself  but  sure  not  to  be 
the  one  expected  by  his  opponent.  For  the  same  reason, 
in  all  the  most  brilliant  and  successful  efforts  of  strategic 
skill,  steps  have  been  taken  beioreband  to  carry  out  the 
preliminary  movements  of  an  army  in  such  a  way  as  to 
leave  an  enemy  up  to  the  last  moment  uncertain  in  what 
direction  the  blow  would  be  struck.  Usually  also  sr''^e 
special  effort  has  been  made  to  induce  the  enemy  to 
believe  that  he  would  be  attacked  in  some  very  different 
direction  from  that  intended. 

One  of  the  means  by  which  this  has  been  most 
successfully  accomplished  is  the  selection  of  the  point  of 
concentration  prior  to  the  opening  of  a  campaign.  The 
motives  and  causes  for  this  "  concentration  "  require,  how- 
ever, some  explanation.  It  is  much  more  easy  to  feed  and 
supply  an  army  which  is  distributed  over  a  considerable 
area  than  one  which  is  closely  concentrated  for  the 
purposes  of  action.  Furthermore,  ■  armies  when  moving 
along  roads  occupy  a  very  grnut  length.  The  head  of  the 
column  is  more  or  less  distant  from  the  rear  in  proportion 
to  the  number  of  troops,  waggons,  and  animals  that  march 
by  the  same  road.  Hence  it  follows  that  the  more  roads 
an  army  can  employ  in  its  march  the  more  easy  will  it  be 
for  its  several  parts  to  reach  a  required  ))oint  at  the  sanre 
moment.  Therefore,  for  facility  of  supply  and  for  facility 
of  movement,  as  long  as  an  army  is  out  of  reach  of  an 
enemy,  a  considerable  dispersion  is  advisable.  But  it  is 
vitally  necessary  to  an  army  entering  on  a  campaign  to 
bo  able  to  get  all  its  parts  together  before  there  is  any 
possibility  of  an  enemy's  attacking  it.  Otherwise  it 
would  be  in  the  position  of  exposing  some  of  its  fragments 
to  the  danger  of  being  separately  attacked  by  superior 
forces  of  the  enemy,  and  having  their  efficiency  destroyed 
before  they  could  be  supported.  Hence  a  concentration 
out  of  reach  o£  an  enemy's  concentrated  army  is  the  pre- 
liminary necessity  of  every  campaign. 

Though  it  is  nearly  al'vays  to  the  advantage  of  a  boay 
of  troops  which  comes  in  contact  with  a,  hostile  force 
inferior   to   it   in   fighting   power   to   fight  with  it   end 
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•■K^-.tion  destroy  its  organic  unity,  yet  a  small  force  may  for  a  time 
oi  H  luit  Eucceed  in  delaying  the  movements  of  one  very  Buperior 
^^''^  *  to  it  The  fighting  power  of  an  army  depends  upon  the 
'"^  cumber  of  weapons  that  it  is  able  to  bring  to  bear  upon 
its  enemy.  Now,  as  for  rapid  movement  that  does  not 
fatigue  the  men  an  army  is  ordinarily  obliged  to  march 
along  roads,  it  follows  that  the  number  of  weapons  avail- 
able for  fighting  La  front  of  the  line  of  march  is  very 
small.  Hence,  though  a  general  may  have  under  his  com- 
mand a  very  large  body  of  troops,  representing  a  very  great 
amount  of  power  when  that  power  is  developed,  yet  as 
long  as  he  is  simply  marching  forward  he  cannot  imme- 
diately use  that  power  at  the  point  which  the  head  of  his 
column  has  reached.  In  order  to  do  so  he  must  bring 
those  men  who  are  far  away  from  the  front  up  to  a 
position  in  which  they  can  use  their  arms.  Such  an 
operation  often  takes  a  very  long  time.  The  time  becomes 
much  longer  if,  instead  of  marching  on  a  road  through 
open  country  or  between  hedge-rows,  he  has  great  mountain 
precipices  on  either  bide  of  him,  so  that  he  cannot  easily 
get  his  men  out  of  the  path  in  which  they  are.  Or  again, 
if  he  finds  that  it  is  necessary  for  him  to  develop  the 
power  of  his  army  in  order  to  force  his  way  across  a  bridge 
over  a  river,  it  may  be  necessary  for  him  in  the  first 
instance  to  extend  his  artillery  and  infantry  along  the  side 
of  the  stream  nearest  him  in  order  to  use  his  weapons ; 
and  then,  when  he  wants  to  resume  his  march,  he  may 
have  to  bring  them  back  again  to  the  bridge.  These  are 
instances  of  the  delay  which  is  imposed  upon  armies  which 
have  to  force  their  way  through  "defiles." 

Now,  if  a  small  force  is  employed  in  delaying  a 
larger  one,  which  it  does  not  intend  seriously  to  engage, 
its  object  almost  always  is  to  induce  the  larger  one  thus 
to  "  deploy  "  its  force  from  the  march  to  a  position  for 
fighting,  purposing  itself  to  escape  before  the  enemy 
seriously  attacks  it  It  may  seem  at  first  that,  as  the 
small  force  has  itself  necessarily  to  pass  from  the  march 
formation  to  the  figHting  position  and  to  return  again  to 
the  march,  there  is  no  gain  of  time.  But,  in  fact,  if  the 
successive  positions  be  judiciously  chosen  for  the  small 
force,  it  is  extremely  difficult  for  the  general  commanding 
the  superior  army  to  know  what  number  of  enemies  he 
has  before  him.  If,  not  wishing  to  delay  the  movement 
of  his  army,  he  deploys  too  small  a  force,  the  defender 
may  use  his  whole  power  to  inflict  a  crushing  defeat  upon 
this  before  it  can  be  supported.  If,  on  the  other  band, 
he  deploys  a  force  sufficient  to  destroy  the  body  opposed 
to  him,  this  must  involve  a  long  delay,  and  very  probably 
lie  will  find,  when  ho  moves  to  attack,  that  the  defensive 
force  is  already  gone,  or  has  left  only  some  light  troops  to 
make  a  show  up  to  the  last.  By  such  means  again  and 
again  in  war  a  small  force  employed  in  wcll-chosen  ground 
has  been  abjo  to  hamper  the  movements  of  a  superior  body 
and  to  gain  time  for  other  operations.  The  different 
applications  of  this  detaining  power  of  Bmall  bodies  are 
BO  numerous  that  hardly  any  problems  either  of  strategy 
or  tactics  are  intelligible  unless  its  nature  is  understood. 
The  cuence  of  it  lies  in  the  smaller  body  not  allowing 
itself  to  become  so  engaged  as  to  have  its  organic  unity 
destroyed  by  defeat, 
luttnor  The  eimplc«t  application  of  this  detaining  power  of  small 
l*"**-  bodies  occurs  in  this  way.  Suppose,  as  often  happens, 
that  two  allied  armia%  or  two  parts  of  the  same  army, 
are  mnvinK  to  unite  against  an  enemy.  It  may  happen 
that  by  skilful  dispositions  or  the  chance  of  war  the  general 
engaged  against  them  is  able  to  int«rp0M  between  them 
whilst  they  are  still  several  marchin  apart  from  one 
another.  Sappoae  now  that  in  a  country  favourable  to  such 
an  operation  he  employs  a  small  fiortion  of  his  own  force 
to   dslay,  the  march  of   one  of  hi*  opponent*,  whilst  he 


throws  the  balk  of  his  forces  against  the  other.  In 
attempting  to  defeat  this  body  before  it  can  receive 
support  he  holds  a  position  of  very  great  advantage.  This 
is  the  situation  which  is  commonly  described  by  saying 
that  the  general  in  question  is  acting  on  "interior  lines" 
against  the  two  armies  opposed  to  him.  But  it  is  vitally 
important  to  his  success  in  this  matter  that  he  shall 
succeed  in  defeating  one  of  his  opponents  whilst  the  other 
is  still  some  marches  off,  otherwise  their  union  against 
him  on  the  field  of  battle  may,  from  the  very  fact  of  their 
striking  his  position  from  different  directions,  prove  even 
more  disastrous  to  him  than  if  he  had  allowed  them  to 
unite  before  he  attacked  them.  Thus  when  Napoleon, 
during  the  Waterloo  campaign,  had  broken  in  at  Charleroi 
upon  the  intended  point  of  concentration  of  the  allied 
armies,  he,  with  Ney  opposing  Wellington  at  Quatre-Bras 
long  before  the  English  army  was  concentrated,  and 
himself  able  to  act  with  the  bulk  of  his  forces  against 
Bliicher  at  Ligny  before  the  Prussian  army  was  fully  con- 
centrated, was  acting  in  the  most  perfect  way  upon  interior 
lines.  But,  when  at  Waterloo,  whilst  he  was  still  engaged 
with  Wellington  in  his  front,  Bliicher  broke  in  upon  his 
flank,  though  the  bulk  of  the  French  army  was  still 
between  its  opponents,  that  was  a  position  of  disaster. 
During  the  1866  campaign  the  Prussians  crossed  the 
Bohemian  mountains  in  two  separate  armies, — one  from 
Silesia  under  the  crown  prince,  one  from  Saxony  and 
Prussia  under  Prince  Frederick  Charles.  Had  the  army 
under  the  Austrian  commander  Benedek  been  concentrated 
in  Bohemia,  so  that,  whilst  one  part  of  his  forces  detained 
either  the  crown  prince  or  Prince  Frederick  Charles,  the 
main  body  had  been  thrown  against  the  other,  the  general 
would  have  gained  all  the  advantages  of  interior  lines. 
But,  when  on  the  field  of  Sadowa,  whilst  Benedek  was 
still  fiercely  engaged  against  the  army  of  Frederick  Charles 
in  front,  the  crown  prince  broke  upon  his  flank,  though 
the  Austrian  army  was  still  in  one  sense  between  the  two 
Prussian  armies,  it  was  so  only  in  a  sense  disastrous  for  it 
This  event,  in  which  an  army  attempting  to  take  advantage 
of  the  separation  of  two  opponents  is  crushed  between 
them  on  the  field  of  battle,  is  described  by  German  soldiers 
by  the  phrase  that  such  an  army  is  taken  "tactically 
between  them"  ("in  der  taktischen  Mitte"). 

The  operation  of  acting  on  interior  lines  was  the  favourite 
form  of  Napoleon's  strategy.  He  would  have  condemned 
unhesitatingly  the  attempt  to  carry  out  any  plan  of 
campaign  which  involved  such  a  combination  as  the 
Prussians  attempted  in  1866.  But  in  his  day  armies 
were  not  connected  by  telegraph.  In  speaking  of  the  con- 
centration of  armies  prior  to  a  cam|)aign  as  necessarily 
made  out  of  reach  of  a  concentrated  enemy  there  is  this 
reservation  to  bo  noted.  If  two  armies  acting  against  a 
third  can  so  nicely  time  their  union  as  to  strike  against 
the  enemy  on  the  field  of  battle  within  a  few  hours  of  one 
(knothcr,  they  gain  all  the  advantage  of  getting  their  enemy 
"  tactically  between  them."  The  difficulties,  however,  of 
this  nice  adjustment  of  time  are  so  great  that  no  prudent 
commander  would  deliberately  beforehand  arrange  his 
general  concentration  in  this  way  on  the  field  of  battle. 
Nevertheless,  the  fact  that  it  is  sufficient  for  the  armies  to 
have  effected  their  junction  so  nearly  as  to  bo  within 
reach  of  mutual  support  on  a  field  of  battle  consider- 
ably enlarges  the  area  within  which  their  union  can 
bo  accompliiihed.  Thus  at  the  beginning  of  the- 1866 
campaign  the  Prussians  had  fixed  the  point  of  junction 
of  their  two  armies  at  Gitchin  ;  but,  though  it^ouldiave 
been  |K»siblo  for  thoni  to  have  joined  their  forces  on  June 
30,  they  did  not  carrj  out  this  actual  meeting.  They 
wore  content  with  the  fact  that  the  two  armies  wore  by 
June  30    in    close   supporting   distAnco   of    one  another. 
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Thoy  only  actoally  met  on  tho  field  of  battle  of  Sadowa. 
VUc  effect  of  the  selection  of  a  point  of  concentration,  as 
tending  to  leave  an  enemy  uncertain  a»  to  tlic  direction 
which  a  general  jiur^nwes  afterwards  to  take,  can  hardly  bo 
better  illustrated  thau  by  Napoleon's  concentration  in  tho 
Waterloo  campaign.  By  j;athering  his  army  at  Philippe- 
villo.  Beaumont,  and  Solre,  he  threatened  Mons  more 
directly  than  ho  threatened  Charleroi,  and  thereby  tended 
t(4.  pravcut  his  enemies  from  coocentratiug  against  tho 
{•oint  of  his  intended  attack. 
rvp«»  There  is  a  peculiarity  in  the  strategical  aspect  of  British 
f  ™P-  campaigns  beyond  sea  against  savage  tribes  which  requires 
""  a  short  explanation.  Usually  the  dilUculty  lies  in  trans- 
l^rting  from  the  base  towards  the  front  a  sutlicient 
quantity  of  provisions  without  eating  them  up  on  the  road. 
t>ince  the  animals  and  men  employed  in  transporting  food 
and  ammunition  must  themselves  be  fed,  it  is  evident 
that  if  we  send  supplies  for  a  day's  journey  forward  tho 
balance  available  for  feeding  the  troops  will  be  the  amount 
the  transport  can  carry,  less  two  days'  food  for  themselves, 
that  is  one  day  forward  and  one  day  in  coming  back. 
Similarly,  for  a  journey  of  ciyht  days  to  the  front  sixteen 
days'  food  for  the  carrying  animals  and  men  will  have  to  be 
deducted.  In  fact,  more  than  this  will  be  required,  because 
when  the  journey  is  extended  beyond  a  certain  limit  there 
mu-st  bo  occasional  rest  days.  It  is  clear  that  if,  as  was 
tho  case  in  Abyssinia,  in  Ashantee,  in  the  movement  on 
Sikukuni's  country,  and,  though  with  different  transport, 
on  the  Nile  and  in  F.gyp:,  a  march  of  many  days  beyond 
all  supplies  of  food  not  carried  by  the  transport  has  to  be 
made,  a  point  will  be  reached  at  which  the  animals  begin 
to  eat  up  all  the  food  they  carry.  This  can  only  be  met 
by  the  system  of  deputing.  That  is  to  say,  an  accumula- 
tion of  large  supplies  of  food  is  made  as  far  forward  on 
tho  road  as  possible,  and  then  from  that  point  it  is  i\gain 
ptuhed  forward  by  one  relay  of  transport  whilst  others  fill 
it  up  Ithnt  behind.  But  here  again  another  point  arises. 
If  the  whole  army  to  be  employed  on  the  expedition  were 
pushed  forward  to  the  front  where  the  supplies  are  being 
accumulated,  these  supplies  would  be  eaten  up  as  fast  as 
they  arrived.  The  fewer  the  troops  in  the  front  the  more 
-  rapid  will  be  the  accumulation.  Hence  the  great  secret  of 
a  rapid  advance  in  this  case  is  to  keep  in  front  only  as 
many  troops  as  are  necessary,  when  well  entrenched,  to 
guard  the  accumulation  of  supplies.  The  more  completely 
all  others  are  kept  back  from  the  front  the  sooner  will  the 
expedition  ach'eve  the  object  for  which  it  is  employed. 
These  are  incidents  which  repeat  themselves  on  every 
English  expedition,  while  at  the  same  time  complaints  are 
continually  being  made  of  the  generals  during  the  course 
of  the  campaign  for  the  delay  involved  in  their  doing 
the  very  thing  which  hastens  achievement. 

Tactics.' 
Ip  speaking  of  the  changes  which  have  affected  strategy, 
we  declared  our  belief  that  the  weapons  of  strategy  have 
changed  since  the  Napoleonic  era  even  more  completely 
than  those  of  tactics.  .  It  now  becomes  necessary  to 
define  the  limits  of  what  this  statement  implie.s.  We 
liave  shown  how,  even  in  questions  of  strategy,  the  spirit 
•f  subordination  and  the  nature  and  kind- of  co-operation 
which  a  minor  leader  has  to  give  to  his  commander- 
in-chief  have  been  affected  by  the  changes  in  the  size 
of  armies,  the  scope  of  operations,  and  the  developed 
facilities  of  communication  and  supply.  This  change, 
however,  of  the  spirit  of  organization  is,  in  so  far  as  re- 
gards strategy,  a  comparatively  secondsiry  matter.  Among 
the  few  men.  engaged  in  the  actual  command  of  armies 
and  army  corps,  it  is  almost  an  affair  of  personal  arrange- 
•oent  and   of  mutual   understanding   how  far   the   sub- 
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ordinate  acts  independently,  and  how  far  ho  merely  carries 
out  the  precise  directions  of  his  superior.  AVhero  men 
nro  60  well  known  to  one  another  as  were,  for  instance, 
tho  leaders  of  armies  and  army  corps  of  tho  Germans 
during  the  campaign  of  1870,  the  generals  of  such  great 
bodies  as  these  could  judge  from  personal  knowledge  of  the 
characters  of  those  under  whom  they  were  acting  what 
degree  of  latitude  to  allow  themselves  in  the  interpretation 
of  orders.  Wo  see  the  evidence  of  this  everywhere.  This 
personal  confidence,  this  mutual  knowledge  of  one  another 
among  tho  higher  leaders  of  armies,  has  become  au  essential 
instrument  of  modern  war.  The  general  who  has  men 
under  him  whom  ho  does  not  know  and  cannot  trust  suffers 
now  in  a  degree  in  which  ho  never  suffered  before. 

But  when  we  come  to  compare  the  effect  of  modern 
changes  on  the  spirit  of  strategy,  in  these  matters  of 
discipline,  with  its  effect  on  tactics,  there  is  no  proportioa 
betsveen  the  two. 

Discipline  is  the  very  life-blood  of  an  army,  and  it  is  '»-  — 
on  the  field  of  battle,  that  is,  within  the  province 'of '^' "■ 
tactics,  that  it  shows  its  potency.  To  interfere  in  any  '^" 
way  with  this  spirit,  as  it  determines  the  power  of  tho 
commander  over  his  men  in  the  presence  of  the  enemy  and 
under  the  stress  of  battle,  to  introduce  the  least  malignant 
influence  into  it,  is  to  blood-poison  the  army.  Therefore, 
as  no  army  can  nowadays  hope,  in  presence  of  a  modern 
enemy  armed  with  the  weapons  of  to-day,  to  carry  out  a 
system  of  manoeuvres  in  which  discipline  can  be  main- 
tained with  the  old  facility,  and  under  conditions  so 
favourable  to  it  as  those  of  the  past,  we  must  approach  tho 
subject  with  a  caution  proportioned  to  its  vital  importance. 
Curiously  enough  it  is  from  an  English  scientific  author, 
from  Mr  Darwin,  that  one  of  the  ablest  of  recent  German 
writers  on  war  has  borrowed  the  penetrating  phrase 
which  sums  up  the  essential  element,  common  to  the 
discipline  of  the  past  with  that  of  the  present,  which  it  is 
vital  to  us  not  to  shake  or  to  impair.  The  engrained 
liabit  of  mutual  confidence  among  all  ranks  of  a  regiment 
is  the  factor  in  its  strength  which  attracted  Mr  Darwin's 
attention  as  the  cause  of  its  incalculable  superiority  in 
power  over  an  armed  mob.  Baron  von  der  Goltz  accepts 
the  statement  as  true,  without  reserve.  When,  however, 
we  come  to  consider  what  has  enabled  armies  to  acquire 
this  engrained  habit,  wo  are  met  by  some  very  curious 
experiences.  In  the  first  place,  the  instinctive  habit  of 
obedience  to  a  word  of  command,  as  coming  from  one  who 
has  the  right  and  the  duty  to  give  that  com  maud,  has  to  be 
carried  into  tho  very  limbs  of  a  man.  When  cultivated  men 
of  mature  years  entered  the  ranks  of  the  British  volunteers 
during  the  early  stages  of  the  movement,  .some  very 
amusing  protests  appeared  in  print  as  to  the  dreary 
monotony  of  the  mechanical  contortions  which  represent 
the  early  phases  of  recruit  drill.  A  certain  pity  »t 
sympathy  was  expressed  for  the  poor  soldiers  who  had  to 
spend  their  lives  in  such  uninteresting  tasks.  It  would 
hardly  be  too  much  to  say  that  the  complaints  of  these 
very  superior  persons  showed  a  want  of  philosophic  acute- 
ne.ss,  which  is  entirely  absent  from  the  minds  of  the 
most  zealous  volunteers  of  our  day.  No  one  understands 
better  thau  these  the  fact  that  in  the  dull  mechanical 
routine  of  those  incidents  of  recruit  drill  is  laid  the 
foundation  of  all  military  power.  The  zealous  barrister, 
who  at  tliirty-five  always  found  himself  turning  by 
mi-stake  to  the  right  when  he  was  ordered  to  turn  to  the 
left,  who  found  it  impossible  to  supple  his  limbs  in  tho 
required  "extension  motions,"  was  unconsciously  illustrat- 
ing the  weakness  of  the  most  zealous  untrained  armed 
man.  With  the  best  of  wishes  his  body  was  so  little 
under  the  command  of  his  own  mind  and  will  that  he 
could  not,  much  as  ho  wished  it,  place  it  at  once  unH':? 

XXIV.  —  4<:- 


354 


WAR 


[tactics. 


the  command  of  anyone  else.  Much  less  could  he  cut  out 
that  disturbing  element  himself  so  far  as  to  obey  in- 
stinctively, and  without  a  certain  element  of  resisting 
individuality,  the  command  he  received. 

Xow  the  capacity  to  act  together  under  the  orders  of  one 
man  can  never  be  dispensed  with  under  any  of  the  condi- 
tions of  modem  war.  The  instinctive  obedience  of  ^  rank 
of  soldiers  to  the  order  to  turn  "  Right  about,"  when  that 
Older  sends  them  back  into  the  ground  where  shells  are 
barstiog  and  where  bullets  are  raining,  has  been  a  power 
in  fighting  too  great  for  us  ever  williugly  to  throw  it 
away.  Some  humorous  illustrations  of  its  effect  on 
soldiers,  and  of  the  victory-winning  power  which  an  even 
apparently  unintelligent  submission  to  this  authority  of 
instinct  has  given,  more  especially  to  English  soldiers, 
are  mentioned  in  the  article  Aemy  (voL  ii.  p.  589).  In 
proportion  as  men  understand  war  they  value  this  effect, 
and  would  be  uilwilling  even  to  diminish  at  a  given 
moment  actual  loss  of  life  if  that  diminution  were  secured 
by  any  sacrifice  of  this  power.  An  old  English  battalion 
trained  to  the  absolute  perfection  of  sucb  mechanical 
obedience  was  a  splendid  fighting  instrument  No  train- 
ing, however  perfect,  to  take  advantage  of  ground,  to  se^k 
cover,  to  glide  on  to  the  weak  points  of  an  enemy,  will 
compensate,  even  in  these  days,  a  deficiency  in  that  habit 
of  utter  self-abnegation,  of  entire  subordination  to  the  ohe 
)«T.nef  purpose  of  united  action  under  assigned  orders.  But, 
tnining  inder  the  modem  conditions  of  war,  the  loss  inflicted 
■*"  within  a  given  time  by  the  terrible  weapons  now  in  the 

imrt"'j.  Jjj^qJj  of  ^ij  armies  is  so  great  that  the  very  formations 
under  which  on  a  parade  ground  the  armies  of  the  past 
prepared  to  move  in  actual  fighting  under  the  orders  of 
their  commanders  are  mechanically  as  much  as  morally 
dissolved.  Not  even  can  the  voice  of  the  captain  or  the 
subaltern  be  heard,  much  less  that  of  the  lieutenant-colonel, 
above  the  din  of  breech-loaders  and  of  shrapnel  shells. 
It  is  not  therefore  with  a  light  heart,  not  willingly,  not  as 
thinking  that  a  dispersed  order  of  fight  is  something  in 
itself  more  powerful  or  more  advantageous  than  a  rigid 
formation  in  which  ordered  and  orderly  movement  is  easy, 
in  which  force  can  be  concentrated,  in  which  the  habits  of 
discipline  can  be  more  certainly  maintained,  but  of  dire 
necessity,  that  ths  most  experienced  soldiers  of  our  day 
have  come  to  the  absolute  conviction  that  only  by  preparing 
armies  for  fighting  in  dispersed  order  can  discipline  be 
maintained  at  all.  The  great  problem  of  modern  taetics, 
in  BO  far  as  it  concerns  actual  fighting,  which  regulates 
everything  eUe,  is  how  to  maintain  the  old  unity  under 
the  new  conditions  wbich  make  it  so  difficult. 

Infantry. 

This  much  at  least  we  know,  that  from  the  moment 
that  infantry  are  actually  involved  in  a  modern  breech- 
loader fight  all  manccuvrifag  has  ceased  to,  be  possible. 
The  natural  and  the  necessary  deduction  from  this  is  that 
the  only  influence  whichy^an  bo  cxcrci.scd  upon  such  a 
fight  by  any  but  very  subordinate  leaders  is  to,  throw 
into  it  frJsh  bodies  of  men  who  till  then  have  been 
retained  in  close  formations.  Now  the  experience  of  tho 
1870  battles  showed  clearly  that  the  effect  of  fresh  bodies 
thus  thrown  into  a  fight  is  very  great  indeed,  ^[orcovcr, 
that  cipericnco  showod  further  that  the  direction  in  which 
the  fresh  force  Ls  thrown  into  a  contest  already  engaged 
between  two  Ixidics  of  infantry  is  vitally  important  in 
dctcrrninlnit  l^w  great  tho  effect  ^f  the  blow  so  delivered 
will  b».  '.The  tendency  of  ony  groat  fight  is  to  break  up 
into  a  s/irius  of  partially  imlcpcndcnt  actions. -r  Thercforo 
it  almost  always  happiens  that  in  each  of  these  there  are 
on  fwth  sides  certain  weak  points,  which  present  oppor- 
tuniti<»  to  a  tkiAuJ  a«*ailant  -  Thcjio  arise  either  Irom  cir- 


cumstances of  ground  or  from  the  inevitable  disconnexion 
produced  by  isolated  action  of  particular  bodies  of  troops. 
Skill  now  consists  in  ta'iing  advantage  of  these  opp.r- 
tunities,  in  anticipating  the  conditions  under  which  they  are 
likely  to  occur,  in  preparing  to  escape  from  similar  dangers, 
and  in  pressing  home  a  success. ■'■  "^  Here  then  is  the  way  in 
which  the  organization  spoken  of  above  as  the  means  of 
battle  action  makes  itself  felt.  It  is  impossible  now  for 
the  commander-in-chief  of  a  great  army  to  be  ready  at  each 
part  of  a  battle  for  one"  of  these  emergencies.  Scarcely 
can  the  commander  of  a  division  of  10,000  men,  or  even 
the  commander  of  3000,  meet  all  the  local  incidents  that 
occur.  At  each  stage  of  the  hierarchy  there  is  needed  a 
man  who,  in  proportion  to  the  estent  of  the  opixirtunity 
or  the  danger,  is  ready  to  seize  or  to  meet  it. 

But  among  the  means  of  doing  this  which  the  practical 
experience  of  the  Prussians  taught  them  is  one  which 
tends  more  and  more  to  be  forgotten  as  the  experiences  of 
the  great  campaign  are  lost  in  the  distance  of  the  past. 
As  the  phases  of  any  battle  now  succeed  one  another  a 
time  comes  when  the  fight  sways  forward,  and  many  men 
are  left  behind  out  of  the  immediate  region  of  the  combat. 
Often  these  stragglers  are  more  numerous  than  the  men 
engaged  in  the  actual  shooting  line.  .Ihey  may  be  in  a 
wood  or  for  some  other  reason  out  of  the  reach  of  the 
enemy's  projectile«|  or  they  may  at  all  events  not  bo 
severely,  exposed  to  them.  What  is  wanted  is  to  take 
advantage  of  this  wasted  power  and  to  throw  it  into  the 
figEt  This  can  only  be  done  effectively  by  getting  the 
men  into  closed  bodies,  and  so  bringing  them  again  under 
orders  and  discipline.  This  was  what  the  Germans — or, 
to  speak  more  accurately,  the  Prussians,  who  in  all  these 
respects  were  head  and  shoulders  over  all  their  QermaD 
compatriots — habitually  did. 

The  study  then  of  the  mode  of  preparing  infantry  for  tho 
fights  of  the  future  does  not  in  these  inner  circumstances  of 
battle  consist  in  training  them  for  some  particular  forms  of 
attack  nearly  so  much  at  least  as  in  the  following-points: — 

1.  In  accustoming , the  men,  as  soon  as  from  any  cause  they  find 
themselvea  thrown  out  of  the  actual  fighting  line  and  out  of  the 
strcu  of  fire,  to  place  themselves  instinetively  and  as  quicklv  as 
possible  ander  the  orders  of  some  olTic^r  who  can  get  them  into 
order,  and  either  lead  them  on  or  awxit  the  momenf.vhen  the 
services  of  a  formed  body  of  men  will  become  inralnable ; 

2.  In  accustoming  officers  to  seek  all  opportunities  for  re-forming 
dispersed  men  at  the  earliest  poAible  moment; 

3.  In  maintaining  such  cJom  order  is  is  possible  as  long  as  it 
can  be  maintained  without  risking  orervhelming  loss  of  life  and 
dire  confusion, — hence  therefore  tno  breaking  up  into  suck  small 
organized  bodies  as,  by  taking  advantage  of  ground  or  other  mi-.in!\ 
may  be  able  to  preserre  unity  of -action  longer  than  •  noidd  be 
pofaiblo  with  greater  fnaasrs ; 

4.  In  keeping  up*,  by  the  action  of  the  higher  ranks  of  the 
military  hierarchy,  the  fightiug  connexion  between  these  Ijodics,  by 
tho  judicious  employment  of  freah  force  or  of  mvcrres  that  have 
been  made  up  out  of  men  that  h&vo  been  already  engaged  ; 

6.  In  providing  for  the  continual  replenishment  of  animnuition 
close  to  the  fighting  lino  of  at  least  all  tlvosc  who  nrr  not  actii.illy 
engaged  in  it,  and  the  continually  thrusting  into  the  lighting  hna 
of  men  WL'll  hupplie<l  with  aniniunitiun  to  push  forwanl  the  fine,  so 
that  those  wlio  have  exhausted  their  ammunition  may  l>c  rcaupplied 
without  having  to  fnll  Ktrk  ;  and 

6.  Above  all,  in  pmrti -e  and  training  during  peace  in  a  node  of 
action  which  cannot  bo  simply  learnt  on  a  par.-iMi'  frround.by  help 
of  drill-sergeant  and  wonls  cf  command  taught  by  ri>te. 

Wo  have  taken  first  this  question  of  tho  change  which 
has  taken  place  in  infantry  fighting,  bccnuso'it  is  on  tho 
forms  of  infantry  fight  that  tliu  changes  in  .armament 
have  producc<l  their  greatest  effect,  l>ccau-so  the  main  sub- 
stance of  an  nrniy  always  consixLH  of  infantry,  and  bcrnuiio 
tho  changes  which  hove  occurred  in  Uiu  »••<•  of  the  other 
arms,  artillery  and  cavalry,  have  boon  determined  by  the 
changna  in  infantry  tactics  ond  arms  more  than  by  any 
other  cau-Hc,  tlmugli  the  dcvclopmcat  of  aitillc.y  araiaiDnnt 
luLf  also  afloctcd  tbtm. 
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Now  the  danger  which  (aces  any  British  army  unilor 
present  conilit4ons  in  [>re[>.iring  for  modern  battle  lies  in 
the  f.'.ct  that  a  lon^  jicaco  following  4i]>on  the  great  wars 
cf  the  entl  of  the  List  and  iho  beginning  of  the  present 
century  baa  tended  to  stcreotyjx)  forms  which  were  origin- 
ally lxi5e<l  ui>on  the  battle-experience  of  the  past.     There 
b  a  dread  of  change  where  change  is  required,  because 
otBcors  and  pen  have  come  to  look  upon  the  great  tradi- 
tions of  the  past  as  sacred.     Id    England    men    msh  to 
follow  in  the   footsteps  of  the  soldiers  who  acquired  an 
experience  under  Wellington  such  as  no  men  since  then 
have  had.     It  is  in  its  e&sonce  a  sound  and  healthy  feeling. 
But  there  is  the  greatest  danger  kst  names  should  be  put 
for  f.ict.s  lest  in  the  very  act  of  servilely  coiying  forms 
»-e  should  ignore  altogether  the  principle  which  determined 
the  action  of  our  forefathers.     They  started  from  the  e.T- 
periences  and  neccssiticB  of  the  battletiela  as  these  existed 
in   their   own  day.     They  based  their  forms  upon  those 
necessities.     If  wo  would  really  imitate  them  we  must  in 
this  do  as  they  did.     We  cannot  take  their  forms  based 
on  the  battles  of  their  own  time,  and"  then  work  forward 
from  these  forms  to  what  we  shall  do  on  the  battle-field 
now.     We  must  frankly  face  the  fact  that,  the  character  of 
battles  having  changed,  we  must  work  back  from  the  con- 
ditious  of  our  present  battle-fields  to  the  peace-forms  which 
will  prepare  our  soldiers  for  them. 
Prartiol      Terms  under  such  circumstances  become  confused.     Men 
•  ori.      talk  about  the  practice  of  forms  in  which  their  life  is  spent 
as    "practical    work."     They    look    upon   all    experience 
gathered  from  the  fields  where  shells  actually  burst  and 
where  infantry  firearms  are  used  to  kill  as  "theoretical." 
The   truth   is   exactly  the  opposite.     Such  merit  as  the 
older  drill  at  present  has  is  due  to  certain  theoretical  con- 
siderations which  were  at  one  time  soundly  deduced  from 
practice   in  the  past.     The  only  practical  work   is  that 
which  tends  to  prepare  men,  not  for  the  inspection  of  some 
general  on  a  parade  ground,  but  (or  actual  war.     An  army 
is  doing  "  practical "  work  in  the  preparation  for  its  real 
duty,  that  of   winning  battles.     It  is  employed  on  mis- 
chievous theoretical  work,  on  false  theory,  whenever  it  is 
doing  anything  else. 
Costial        Kow  this  one  thing  is  certain,  that,  whereas  the  great 
■l****-       fighting  formation  of  the  past  for  British  infantry  was  the 
line,  that  formation  can  be  used  no  longer  in  actual  fighting 
against  troops  armed  with  modern  weapons,  unless  excep- 
tionally in   purely  defensive  positions,  where  its  trained 
cohesion  is  of   little  importance,   because  cohesion  is   in 
any  case  easy.     All  rigid  drill  is  at  present  based  on  the 
assumption  that  wheels  of  parts  of  this  line  are  neces.sary 
in  order  to  enable  the  troops  to  keep  together  shoulder  to 
shoulder.     'What  is  required  is  not  this,  but  that  we  shall 
obtain  by  complete  organization  down  to  the  lowest  units 
a  command  of  fire  and  a  command  of  groups.     Of  all  the 
incidents  cf  a  modern  fight  that  of  which  it  is  the  hardest 
to  give  any  eonception  to  a  man  who  has  not  seen  infantry 
[lossessed  of  the  enormous  facilities  for  firing  which  are 
supplied  by  modern  arms  is  the  intense  absorption  in  the 
mere  fact  of  firing,  which  almost  like  a  catalepsy  takes 
possession  of  the  man  who  is  )ising  his  weapon  against  an 
enemy,  or,  as  may  often  happen  in  close  country,  against 
notjiing  at  alL     Many  of  the  rifles  that  were  picked  up  on 
Majuba  Hill  were  found,  at  the  last  moment  when  the 
Boers  were  closing,  sighted  to  800  yards.     It  is  noted  as  a 
quite  remarkable  instance  of  presence  of  mind  on  the  part 
of  a  Prussian  sergeant  during  the  attack  on  St  Privat,  that 
he  personally  took  care  that  the  men  reduced  their  sights  to 
the  proper  range  as  they  advanced.     Now  this  illustrates 
perfectly  the  kind  of  trained  habit  which  we  need  by  our 
modern  drill  to  induce  in  men  in  action.     We  want  to 
educate  men  so  that  they  do  not  fire  under  the  conditions 


of  a  catalepsy.  Now  experience  has  shown  that  this  can 
only  be  done  by  having  men  who  are  not  themselves  firing 
tr.iined  to  looK  after  those  who  are  firing,  so  that  the 
fire  may  be  regulated,  effective,  and  deliberate.  The  men 
themselves  must  bo  trained  to  fire  only  under  orders,  and 
not  under  the  influence  of  a  tendency  to  fire  merely  to 
relievo  their  feelings.  We  cannot  put  better  what  is  in- 
volved in  these  necessities  than  in  the  following  words  of 
Colonel  J.  H.  A.  !Macdonald  of  the  Queen's  Edinburgh 
Rifle  Volunteer  Brigade  : — 

"  How  is  this  to  bo  dono  I  How  but  by  so  roguliuly,  consistently, 
And  persistently  rutting  the  soldier  through  the  notion  of  firing  by 
orders  tli.it  it  shall  be  a  second  n.iture  to  firo  his  riflo  only  under 
control  o."  his  sujierior,  and  not  otherwise.  Wiiat  is  wanted  is  the 
conviction  in  the  mind  of  every  instructor,  from  tlie  higliest  to  tho 
lowest,  that  Iiis  men  should  never  leave  a  parade  without  having 
p&incd  something  in  lire  discipline, — that  is,  that  lire  control  diill 
be  one  of  tho  main  points  in  view  as  a  necessary  part  of  the  work 
to  be  performed  on  every  occasion  when  men  are  being  drilled, 
exercised,  or  inspected,  from  tho  moment  that  they  know  tho  riflfi 
exercises  until  the  day  when  they  leavo  the  service.  Let  some  of 
the  time  which  formerly  was  spent  in  a  perpetual  form  drill  tft 
produce  a  military  machine  that  had  a  stcadincsi  in  formation 
which  nothing  couKl  shake  bo  now  spent  in  producing  by  a  per- 
petual control  drill  a  firing  organism  which  shall  have  a  steadiness 
in  tho  use  of  firo  which  nothing  can  shake.  The  tr(  ops  that  shall 
bo  found  most  in  the  hands  of  the  commander  in  the  matter  o! 
fire  will,  cjBtcris  parihi^,  bo  invincible."* 

But  in  order  that  we  may  secure  this  end  it  is  essential 
that  the  organization  be  carried  down  to  the  smallest  groups 
within  a  company,  and  cur  drill  must  be  adapted  to  deliver 
such  groups  as  methodically  and  regularly  as  possible  within 
the  zone  of  fighting. 

It  does  not  appear  that  any  adequate  experiments  have 
as  yet  been  made  to  determine  the  means  by  which  this 
can  best  be  done.  Experiments  during  peace  time  are  in 
fto  sense  wholly  satisfactory.  In  order  that  they  may 
be  worked  out  properly  they  require  to  be  watched  at 
every  stage  by  men  who  have  closely  studied  the  experiences 
of  modern  war,  and  know  what  has  been  done  by  other 
armies,  who  have  learned  from  those  experiences  not 
slavishly  to  copy  what  was  done  by  men  who  were  them- 
selves experimenting  under  the  dread  conditions  of  actual 
warfare,  but  to  extract  from  them  sound  lessons  for  future 
guidance.     To  quote  again  from  Colonel  Macdonald. 

"  "Would  it  not  be  wise  to  do  what  is  done  in  other  departments 
of  military  science,  and  give  some  facility  for  practichl  and  exhaus- 
tive  experiment  t  In  all  other  departments  practical  experiment 
goes  merrily  and  expensively  on.  Thousands  of  pounds  are  spent 
on  a  gun  which  penetrates  another  inch  or  two  of  armour.  New 
and  thicker  plates  are  rolled.  A  new  '  Big  "Will  *  is  built,  and 
again  crashes  through  tho  armour  with  its  first  shot,  and  perhaps 
blows  off  its  own  muzzle  with  the  second.  Treasure-devouring  sea 
inonnters  aro  built  superseding  one  another  at  short  intervals. 
Torpedoes,  torpedo  boats,  and  machine  guns  are  subjected  to  crucial 
experiments.  But  from  the  nature  o!  tho  material  with  which* 
experiment  has  to  be  conducted  in  the  co-se  of  the  most  impoilant 
land  fighting  machine  —  the  infantry^tho  circa... stjinces  are 
exactly  reversed.  Experiment  would  cost  nothing  ;  but,  while 
inventors  can  experiment  in  armour  metal,  gun  building,  and 
rifling  and  explosives,  before  offering  appliances  to  the  Government, 
there  can  be  no  practical  experiment  with  the  only  material  out  of 
which  the  infantry  machine  of  war  is  made  witt  out  order  from 
authority.  It  is  only  by  leave  of  tho  state,  throigh  its  officers, 
th.it  any  proposals  to  improve  the  working  can  be  tested,  and — as 
is  tho  case  in  all  inventions — not  only  tested,  bu';  developed  and 
improved  by  experiment.  Almost  all  successful  invention  is  the 
result  of  altcmato  thought  and  experiment.  There  is  also  the 
further  difficulty  that  the  proposers  of  tactical  improvements  are 
not  independent  men,  but  servants  of  the  ownen,  of  the  material. 
They  cannot  consistently  with  discipline  proceed  us  other  inventors 
are  able  to  do.  They  cannot  canvass  higher  c-fficials,  or  exert 
extraneous  influence.  They  may  not  use  the  soldiers  who  happen  to 
be  under  iheir  control  as  material  for  experiment.         ' 

"Further,  even  if  it  be  permitted  to  them  to  iixhibit  these  ideas 
experimentally,  tho  material  with  which  they  must  do  so  is  not 
dead  material,  plastic  and  absolutely  passive.     They  have  to  test 

*  Comnum  Sense  on  Parade^  or  Drid  without  Stays  {p.  118),  bj 
Colonel  the  Bight  Hon.  J.  H.  A.  Macdonald,  O.U.,  M.P.,  1886. 
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their  inrentien  with  materials  which  have  been  turned  into  a 
machine  already  on  a  diflerent  system,  and  hava  therefore  a  way 
of  working  which  onconsciously  at  first  militates  against  the  dis- 
play to  the  best  advantage  of  the  new  idea. " 

These  conclusions  appear  unanswerable.  Though,  for 
the  reasons  which  are  implied  in  the  very  sentences  we 
have  quoted,  we  are  not  as  yet  prepared  absolutely  to 
advocate  any  specific  system,  it  appears  to  us  that  the 
method  of  working  which  has  been  suggested  by  Col. 
Macdonald  promises  such  valuable  results  that  it  ought 
at  least  to  be  fairly  tried  on  a  large  scale.  It  has  received 
the  warmest  possible  support  from  the  best  infantry  sol- 
diers of  the  English  army — from  Lord  Wolseley,  from  Sir 
Donald  Stewart,  and  many  more.  It  has  been  approved 
in  principle  by  many  others,  who  have  not  had  the  oppor- 
tunity of  examining  its  practice.  It  has  been  successfully 
tried  an^  experimented  upon  so  far  as  peace-trials  go,  both 
at  home'  and  in  the  colonies,  and  has  been  greatly  appreci- 
ated by  those  who  have  tried  it.  It  consists  in  a  method 
of  permanently  arranging  a  company  in  four  ranks,  so  that 
from  these  the  successive  bodies  of  firing  line  supports  and 
reserves  may  be  successively  sent  forward.  It  has  several 
important  recommendations.  It  limits  the  front  of  a 
captain's  command.  By  forming  groups  of  eight  men  of 
those  who  stand  side  by  side  in  the  fours  it  carries  organi- 
zation down  to  the  lowest  point,  while  it  tends  to  bind 
together,  by  the  principle  of  comradeship,  the  supports 
who  successively  arrive  to  the  men  who  are  in  front.  By 
making  this  comradeship  apply  to  those  who  form  the  two 
adjacent  groups  of  four  of  the  company  when  in  line,  it 
ought  certainly  to  facilitate  the  re-formation  of  the  com- 
pany. At  present  if  one  man  is  lost  in  the  front  rank  of  a 
company,  the  whole  have  to  be  numbered  again  in  order 
to  enable  it  to  form  in  a  column  of  fours  at  all.  On  Col. 
Macdonald's  system  each  group  of  eight  being  fixed,  the 
company  can  be  fitted  together  by  the  gathering  of  these 
groupsin  any  order,  so  long  as  all  aje  in  their  {)roper  places 
within  their  own  group  of  eight. 

In  any  case,  going  back  once  more  to  the'  eiTpeHence  of 
the  p^t,  we  arrnow  at  a  time  in  these  matters  very  like 
that  which  preceded  the  Peninsular  War.  The  drill  which 
was  employed  in  the  Peninsula  was  in  all  essentials  worked 
nut  by  Sir  John  Moore  in  a  series  of  experiments  con- 
ducted at  the  camp  of  Shorncliffe.  No  more  important 
results  were  ever  obtained  by  fieace-training  for  war  than 
those  which  were  deduced  from  these  experimental  exercises. 
If  we  really  reverence  the  great  soldiers  of  the  Peninsula, 
t^is  is  the  way  in  which  we  shall  honour  them.  Wo  shall 
not  do  what  they  did  not.  We  shall  not  accept  from  the 
traditions  of  the  past  forms  which  are  not'adapted  to  actual 
Warfare. ..  We  shall  not  write  drill  books  in  the  study  or 
the  bureau,  and  force  field  movements  into  conformity  with 
them.V  We  shall  employ  for  the  work  of  our  great  camps 
of  exercise  generals  who  have  made  an  exhaustive  study  of 
the  present  coaditions  of  warfare,  and  stafl-oflicers  who  can 
lusist  them  in  their  wor^-I^Wc  shall  experimentally  try 
"  those  suggestions  which  have  upon  them  any  reasonably 
good  stamp  of  approval  by  military  men  of  skill."  Wo 
aball  really  and  crucially  investigate  them,  "  with  oppor- 
tunity afforded  to  propoioni  to  meet  difficulties  that  may 
h«  suggested."  -  "  Those  proposals  which  can  bo  defended 
from  acrious  theoretical  objections  should  bo  submitted  to  a 
few  months'  experiment  in  selected  regiments,  and  reported 
on  •«  to  their  practical  working  in  the  eiwontial  (loints  of 
■imptipity  and  uniformity  of  maniruvre,  oilaptability  to 
eirrumstanrea  arising,  maintcnanc<  of  order,  retention  of 
unity  of  commands,  rapid  recovery  of  exact  tactical  form, 
aad  fire  control.  Then  Ui  authority  take  wbaV  is  licst,  it 
may  be  adopting  hero  one  clntail  and  there  another."' 

'  OoUhmI  MaoloDald,  aa  aUira,  p,  1117. 


The  Russians  at  one  time  adopted  and  abandoned  a 
system  of  working  by  groups  of  four.  So  far  as  we  are 
able  to  perceive,  Colonel  Macdonald's  system  is  not  open 
to  the  objection  which  led  the  Russians  to  abandon  their 
method  of  fours.  They  found  that,  when  they  had  formed 
their  groups  under  a  "  father "  who  became  the  leader, 
the  men  were  so  much  attached  to  one  another  that  as 
soon  as  one  was  wounded  all  remained  wjth  him,  so  that 
every  time  the  enemy  wounded  one  man  four  were  put 
/leys  de  combat.  It  is  clear,  on  the  one  hand,  that  this 
is  an  objection  that  would  not  present  itself  in  mere  peace 
practice  at  all,  so  that  the  necessity  for  criticism  applied 
at  the  time  from  actual  experience  of  fighting  shows  itself 
forcibly.  On  the  other  hand,  it  by  no  means  follows  that 
the  difficulty '  would  not  be  overcome  by  such  a  closer 
association  of  groups  as  Colonel  Macdonald's  system  ap- 
pears to  promise,  and  by  a  trained  habit  of  trusting  that 
the  wounded  will  be  properly  cared  for  by  the  men  assigned 
for  that  purpose,  and  a  knowledge  that  the  business  of  all 
those  who  are  able  to  continue  the  fight  is  to  ensure  the 
safety  of  the  wounded  by  securing  victory. 

It  will  be  obvious  from  what  wo  have  already  said  that 
we  do  not  believe  that  any  army  in  Europe  has  as  yet 
solved  the  question  of  the  most  effective  mode  of  deliver- 
ing infantry  within  the  area  of  modern  fight,  and  that 
nevertheless  we  believe  that  data  now  exist  from  w^hich, 
with  proper  experiments,  a  method  might  be  adopted  which 
would  at  least  give  to  that  army  which  adopted  it  incal- 
culable advantages  in  the  earlier  battles  of  a  modern  war. 
The  one  point  that  must  be  thoroughly  realized  is  that 
the  firearm  of  the  present  day  has  become  the  determining 
weapon,  for  the  development  of  the  efficiency  qf  which  all 
tactics  must  prepare  the  way. 

That  brings  us  to  another  matter  of  vital  importance. 
As  long  as  the  shock  tactics  of  the  past  were  poiisible,  the 
neat  drills  of  the  parade  ground  were  the  essence  of  sol- 
diering, and  therefore,  when  a  few  rifle  regiments  at  first, 
and  afterwards  the  army  generally,  had  liberty  to  prac- 
tise shooting,  that  was  looked  upon  as  an  accidental  and 
exceptional  thing  unconnected  with  the  real  business  of 
the  soldier,  and  therefore  with  his  everyday  life.  This 
unfortunate  divorce  between  the  work  at  the  butts  and  on 
the  manoeuvre-ground,  once  established  in  the  habits  of  an 
army,  cannot  for  many  years  bo  cured.  It  exists  still. 
Yet  every  manoeuvre  in  which  careless  aiming,  careless 
expenditure  of  ammunition,  and  wrongly  adjusted  sights 
are  permitted  is  a  direct  injury  to  the  fighting  efficiency  of 
the  force  which  manoeuvres.  Nothing  else  can  com])cnsato 
for  the  evil  so  done.  Good  shooting,  and  movements 
tending  to  give  to  good  shooting  and  good  weapons  the 
greatest  possible  advantage,  are  next  to  a  healthy  morale 
the  essence  of  modern  fight. 

Neverthelcs-s,  it  is  the  training  of  the  spirit  of  an  army, 
the  bringing  homo  to  all  ranks  of  the  objects  now  to  be 
aimed  at,  that  is  the  difficulty  in  all  thc.ie  matters.  Th« 
very  strength  and  power  of  discipline  in  its  forrSation  and 
engraining  of  habits  is  that  which  makes  an  army  so  hard 
to  deal  with  when  habits  have  to  be  changi-d. 

In  the  present  condition  of  the  tactical  question  it  has 
seemed  to  us  cmential  to  devote  so  much  spare  and  pains 
to  the  enforcing  of  these  points  that  wo  can  on\y  lightly 
touch  on  several  questions  that  hove  been  most  eagerly 
discussed  in  relation  to  infantry  tactics. 

The  question  of  long-range   fire  againsi  reserved  firo  la  Umg-rtafr 
mainly  a  question  oclwccn  material  ond  moral  c(I«t.     It  '"'' "T'^v^ 
seems  no  doubt  a  strange  thing,  when  wo  hove  cnorrooualy  ■"■' 
increased   the  range  of  modem  wcnpon\  thai  wo  should 
throw  away  that  advantage,  and  allow  an  enemy  without 
firing  a  shot  at  him  to  poas  over  a  largo  area  of  ground 
where  we  could  inflict  loos  on  him.     Undoubtedly,  in  ao 
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f»r  04  we  tan  train  picked  shots  to  firo  at  long  ranges,  so 
as  to  disturb  tha.  movements  of  columns,  an<l  to  interfere 
with  artillerj-,  it  is  well  worth  our  while  to  do  so.  Pmt 
with  .the  utmost  training  that  wo  can  give  them  the  mass 
of  men  in  the  ranks  of  an  army  never  will  become  good 
ibfita  at  long  ranges.  Almost  all  fire,  therefore,  at  long 
ranges  becomes  unaimed  fire,  and  an  enemy  can  to  a  great 
extent  avoid  exposing  himself  on  the  ground  where  the 
fortuitous  rain  of  bullets  is  falling.  Meantime  the  mere 
fact  of  firing  having  begun  puts  the  troops  who  are  firing 
almost  beyond  the  reach  of  orders.  Their  own  e.xcite- 
fecnt  and  the  noise  together  make  it  most  difficult  to  give 

ecm  any  directions.  Sights  that  have  been  fixed  for 
e  long  range  are  not  changed  to  the  short.  The  fact 
that,  despite  all  their  efforts,  the  enemy  continues  to  ad- 
vance demoralizes  them,  and  despite  his  losses  encourages 
him.  ^  These  are  considerations  which  are  not  taken  into 
account  in  the  arguments  of  those  who  base  their  con- 
clusions merely  on  the  amount  of  loss  which  may  be  in- 
flicted at  very  long  ranges.  Yet,  at  nil  events  up  to  1877, 
they  had  in  actual  fighting  proved  supreme.  It  may  be 
the  case  that  a  very  highly  trained  army,  using  long-range 
volley  firing  under  effective  control,  might  produce  sUch 
loss  upon  an  enemy  approaching  that  it  would  make  his 
actual  attack  upon  a  position  impossible.  "What  is  certain 
is  that,  up  to  1877,',there  had  been  no  experience  in  war 
which  proved  that  such  long-ranged  fire  was  as  effective 
as  fire  carefully  reserved  for  the  ranges  within  which 
infantry  can  use  their  arm  with  the  greatest  effect. 

Such  at  all  events  was  the  experience  of  the  1870  cam- 
paign, and  it  confirmed  the  experience  of  previous  wars  in 
certain  respects  which,  as  will  have  been  seen  from  the 
above  account,  depend  rather  on  the  condition  of  men's 
rainds  than  on  the  efficiency  of  weapons.  ■  Both,  however, 
in  the  German  army  and  in  the  French  an  immense  im- 
pression was  produced  by  the  incidents  of  the  attack  on 
Plevna. .  There  is  no  doubt  that  there  the  certainly  un- 
aimed fire  of  the  Turks  produced  an  enormous  effect. 
Skobeleff,  when  he  had  at  last  succeeded  in  reaching  the 
"Green  Hill"  in  one  of  his  own  most  brilliant  eti'orts, 
found  that  there  weje  no  troops  behind  the  slender  line  of 
skirmishers  whom  he  had  actually  with  him.  *"  All  his 
reserves  had  melted  away  under  the  storm  of  bullets.  If 
this  experience  could  be  accepted  as  representing  a  normal 
phase  of  a  modern  battle,  the  conclusion  would  be  inevit- 
able that  so  long  as  there  are  ample  supplies  of  ammuni- 
tion th4  effect  of  long-range  fire  may  be  so  great  as  to  bo 
decisive.  It  would  be  madness  altogether  to  reject  such 
an  experience.  Where  analogous  conditions  occur  no 
doubt  a  better  regulated  long-range  fire  is  too  important 
an  element  of  power  to  be  ignored.  But  it  is  necessary  to 
realize  what  the  conditions  were.  In  the  first  place,  the 
whole  attack  was  one  that  never  ought  to  have  been 
made.  It  never  would  have  been  made  bad  not  the  com- 
manding archduke  overriden  the  advice  of  all  the  best 
^Idiers  he  had,  and '-in  mere  obstinacy  and  ignorance 
dashed  his  men  against  a  position  that  ought  never  to 
have  been  so  assailed.  4  It  was  an  attempt  of  a  field  army 
against  what  had  almost  become  a  fortress.  The  Russians 
were  unsupported  by  any  adequate  artillery  for  its  reduc- 
tion. The  ground  was  unusually  open  and  exposed  to  the 
full  range  of  the  Turkish  fire.  The  Russians  showed  here 
just  the  same  incapacity  for  taking  advantage  of  ground, 
BO  far  as  the  smaller  groups  were  concerned,  which  they 
piad  shown  in  the  Crimea.  They  huddled  together  in  great 
masses,  more  unwieldy  than  any  regular  column,  but  just 
as  much  exposed  to  unaimed  fire.  There  was  therefore 
nothing  to  show  that  a  properly  conducted  skirmishing 
attack  might  not  have  found  means  of  reaching  the  rosi- 
licu  which  Skobeleff  actually  secured. 


Nevertheless,  when  all  these  allowances  have  been  made, 
and  while  it  seems  as  important  as  ever  to  realize  what 
advantages  the  sudden  effect  of  reserved  firo  mayjibcurc, 
the  fact  remains  that  under  certain  very  possible  condi- 
tions of  fighting  an  extensive  employment  of  long-rango 
tire  may  bo  advisable,  and  it  is  therefore  right  that  every 
army  should  prepare  for  such  an  event. 

For  instance,  in  an  attack  on  the  /oris  (Tanet  with 
which  the  French  have  covered  their  frontier,  it  is  ex- 
tremely probable  that  the  Germans,  being  close  to  their 
own  magazines,  and  therefore  able  to  employ  a  practically 
unlimited  amount  of  ammunition,  will  overwhelm  these 
places  with  long-rango  infantry  as  well  as  with  artillery 
fire.  There  is  no  doubt  that  their  infantry  has  been 
practised  in  firing  volleys  at  very  long  range,  and  for  such 
purposes  it  would  be  certainly  comparatively  easy  to  ensure 
the  delivery  of  actual  volleys.  It  may  even  be  the  case 
that  in  defensive  positions,  whore  the  extent  of  ground 
open  to  view  is  considerable,  long-rango  infantry  fire  regu- 
lated by  volleys  may  bo  attempted.  ■  We  cannot,  however, 
see  how  it  would  bo  po.ssible  to  attempt  this  during  an 
attack  unless  one  special  body  of  troops  bo  assigned  for 
the  work  of  long-range  fire,  in  order  to  occupy  the  atten- 
tion of  the  enemy  while  other  forces  advance  to  the 
attack.  On  the  one  hand,  the  discipline  of  the  French 
army  was  so  loose  during  the  campaign  of  1870  that  it  is 
quite  possible  that  long-range  fire  might  bu  much  better 
brought  under  control  than  it  was  by  them  ;  on  the  other,' 
it  is  emphatically  necessary  to  assort  that  the  difficulties 
involved  in  a  free  employment  of  long-range  fire  are  not 
merely  those  of  an  adequate  supply  of  ammunition,  but 
that  those  considerations  to  which  we  have  drawn  atten- 
tion must  be  taken  into  account.  If  an  army  is  sufficiently 
well  in  hand  for  the  choice  between  long-range  fire  and 
reserved  fire  to  be  in  the  option  of  the  general  who  com- 
mands, then  undoubtedly  cases  will  arise  when  each  may 
be  used  with  advantage.  Certainly  it  would  not  be  a 
wise  or  safe  thing  for  an  army  to  enter  the  field  without 
having  ever  practised  the  regulated  fire  by  volleys  at  long 
range  against  an  army  which  had  practised  it.  ♦■  It  is  clear 
that  the  tendency  in  that  case  would  be  for  the  unpractised 
to  indulge  in  much  unregulated  long-range  firing.  With 
an  army  trained  to  both  methods  of  action,  the  general 
who  realizes  the  risks  and  advantages  of  either  will  be  able 
to  exercise  a  sounder  choice  than  the  man  who  has  become 
an  inveterate  pleader  for  either  system,  and  cannot  there- 
fore adapt  himself  to  the  cases  that  arise. 

The  general  question  of  volley  firing  as'  against  indivi-  Volley 
dual  shooting  is  independent  of  the  special  use  of  volleys  fif'"?- 
for  very  long-range  shooting  to  which  we  have  above  re- 
ferred. It  may  obviously  be  possible  to  ensure  the  regular 
delivery  of  volleys  at  very  long  ranges,  such  as  the  French 
are  now  practising,  3000  yards  or  more,  without  its  being- 
possible  to  do  so^in  anything  that  can  properly  be  called 
an  engaged  fight.  The  effect  produced  by  a  well-delivered 
volley  is  out  of  all  proportion  great  as  cou  pared  with  thq 
effect  of  isolated  shots.  Moreover,  it  is  a  curious  fact  that 
apparently  men  aim  better  when  they  fire  together  tli'air 
when  they  fire  each  by  himself  one  after  another,  jj  It 'is 
constantly  found  at  the  butts  that  the  grtatest  number  o( 
shots  has  been  delivered  by  the  "  best  volley,"  that  is,  the 
one  in  which  all  the  arms  go  off  most  likj  one.  But  it  is 
a  matter  of  great  doubt  whether  in  wa"  it  is  practically 
po.ssible  under  most  circumstances  to  deliver  a  volley-  at 
all.  ■  Captain  May,  the  author  of  the  "tactical  retro- 
spect "  on  the  18G6  campaign,  denied  that  any  voUej-s  li.id 
been  fired  in  that  campaign.  The  cases  of  its  employment 
in  the  1870  campaign,  which  are  sulFciently  established 
not  to  fall  under  such  criticism  as  he  applied  to  the  nomi- 
nal volleys  of  18C6,    are  not  very  numeruua.     We  nii^ 
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Jeave  the  question  with  the  remark  that  the  moral  effect 
produced  by  a  volley  is  tco  great  for  the  attempt  to  use  it 
ever  to  be  willingly  thro^Ti  away,  but  that  it  would  be 
now  rash  to  take  for  granted  that  on  service  the  best 
troops  can  be  depended  on  to  deliver  during  close  fighting 
accurate  volleys,  unless  it  be  in  small  parties.  The  possi- 
bility of  even  the  fire  of  groups  is  disputed  by  Vcn  der 
Goltz.  It  is  obvious  that,  if  he  be  correct  in.  this  respect, 
all  attempt  at  regulating  fire  in  action  is 
"  An  effort  only  and  a  noble  aimi 
Still  to  bo  sought  for,  never  to  bo  won.". 

We  incline  to  think  that  all  war  experience  tends  to 
this  conclusion,  and  it  is  a  reservation  which  we  must 
therefore  append  to  our  cordial  agreement  with  the 
passages  we  have,  quoted  from  Colonel  Macdonald. 

Cavalry. 

Of  all  tactical  facts,  the  one  which  needs  most  study 
for  practical  purposes  is  the  relation  of  the  size  of  men, 
on  foot,  mounted,  in  mass,  and  in  different  formations, 
to  the  undulations  and  features  of  ground.  There  is 
nothing  which  the  untrained  eye  so  little  realizes  as  the 
extent  to  which  concealment  and  cover  for  men,  even 
for  mounted  men,  exists  on  the  apparently  most  level 
plain.  This  fact,  which  is  important  for  both  the  other 
arms,  is  fir  cavalry  vital  to  its  present  use.  Nothing  is 
more  certain  than  that  under  the  present  condition  of 
arms  cavalry  cannot  successfully  assail  in  front  either 
artillery  or-infantry  in  any  formation  in  which  the  artillery 
or  infantry  arc  able  to  use  their  arms  and  can  observe 
the  approach  of  cavalry  over  long  distances. 

On  the  other  hand,  cavalry  striking  by  sudden  surprise 
on  the  flank  of  unprepared  infanirj*  or  artillery,  engaged 
with  other  enemies,  may  produce  an  effect,  great  to  an 
extent  of  which  as  yet  we  have  no  adequate  example  in 
modern  war.  That  is  the  conclusion  drawn  from  their 
own  experiences  of  the  1870  campaign  by  the  most  experi- 
enced leaders  who  were  employed  in  it.  Count  Von 
Moltke  in  18S2,  and  Prince  Kraft  of  Ilohenlohe-Ingclfingen 
in  his  letters  on  cavalry  published  in  ]t?S",  have  alike  pro- 
nounced decisively  on  the  subject,  and  it  would  be  easy 
to  bhow  that  the  whole  weight  of  the  best  military  opinion 
in  all  countries  except  Russia  is  on  the  same  side. 

The  practical  possibility  on  moat  fields  of  battle  of 
cavalry  being  thus  employed  depends  on  two  facts, — on 
the  one  hand  the  extent  to  which  almost  all  ground 
presents  opportunities  to  a  skilful  leader  for  moving  his 
men  unobserved  from  j>oint  to  point  of  a  great  battle-field, 
and  on  the  other  that  absorption  in  the  intense  excitement 
of  a  modern  fight  which  prevents  men  from  observing 
what  ia  taking  place  anywhere  beyond  the  immediate 
range  of  their  own  employment. 

It  follows  from  this  that  the  utmost  possible  skill  in  the 
haiiJImg  of  cavalry  as  a  mounted  arm  will  be  required  if 
cavalry  is  to  take  advantage  of  such  chances  as  modcr.T 
fii(ht  will  present  to  it  Now,  in  all  periods  since  the 
invention  of  firearms,  there  has  been  a  tendency,  as 
improvcmt^nt  in  weapons  has  taken  place,  to  attempt  to 
put  cavalry  on  a  level  in  point  of  firearms  with  the 
infantry  with  which  it  has  had  to  contend.  Invariably, 
wlipn  that  rare  development  of  armies,  a  great  cavalry 
leAdcr,  has  arisen,  he  liai  swept  away  all  attempts  of  the 
kind,  and  hu.i  employed  hia  cavalry  with  their  proper 
wi  apon,  the  "nrmo  l>lanrhe,l'  sword  or  lance. 

The  rcnjKin  of  tliii  \y  city  to  explain,  and  the  explana- 
tion ia  onr  t' it  -fii-'.vi  that  tho  principle  is  as  applirablc 
lO  the  I  I  of  warfare  as  to  any  prccwling 

one.     'Ii  :i'>n  of  cavalry  as  cavalry  depends 

on  mse,  "n  nurpn.ic,  nn  »kilful  ni.in  ■  iivrtnK,  and  on  the 
lm{ictuous  power  and  moral  otTucl  of  the  man  and  horse, 


glued  to  one  another  as  though  they  together  formed  the 
old  ideal  of  the  arm,  the  centaur.  Now,  the  dash  and! 
vigour  with  which  an  actual  cavalry  charge  takes  placej 
depends  on  the  moral  condition  of  that  part  of  the  centaur 
ia  whose  hands  it  is  the  great  pui-pose  and  effect  of  high 
training  to  place  the  guiding  of  the  composite  animal 
Never  has  it  been  possible  to  train  a  great  body  of  fighting 
men  in  two  opposite  directions  at  once.  Balanced  judg- 
ment, and  an  appreciation  of  the  powers  and  uses  of  each 
part  of  the  force  he  has  to  employ,  are  the  duties  of  a 
general  But  if  a  body  of  infantry,  dispersed  in  scattered 
groups,  or  isolated  men,  are  to  repel  successfully  a  body 
of  charging  cavalry,  they  must  have  acquired  sufficient 
sang-froid  to  calmly  fire  at  the  great  and  overwhelming 
avalanche  which  they  see  moving  down  on  them.  To  that 
end  they  must  have  acquired  confidence  in  their  weapon, 
the  firearm,  and  must  have  learnt  to  believe  that  its  power 
is  so  great  that  it  gives  them  plenty  of  time  to  bring  down 
the  mighty-looking  horseman  before  he  closes  with  them. 
Similarly,  if  cavalry  is  successfully  to  be  led  by  skilful 
manoeuvring  into  a  fight  where  firearms  are  creating  ti^ 
most  horrible  appearance  of  danger,  they  must  have  ac- 
quired a  confidence  in  the  skill  of  their  leaders,  in  their 
own  power  of  combined  action,  and  in  the  effects  of  their 
sudden  appearance,  which  will  carry  them  on  though 
leaders  fall,  and  though  death  and  destruction  seem  to 
await  them.  In  other  words,  they  must  have  learnt  to 
despise  the  firearm  when  pitied  against  their  own  skill  in 
evading  its  danger  and  in  delivering  home  their  blows. 
All  attempts,  therefore,  to  train  cavalry  not  to  employ 
their  skill  in  manoeuvring  as  the  weapon  to  which  they 
trust,  but,  on  the  contrary,  to  be  always  ready  to  jump  off 
their  horses  and  begin  firing,  tends  directly  to  weaken  and 
^destroy  the  very  spirit  and  quality  on  which  the  efficiency 
of  true  cavalry  depends. 

Now,  the  great  leaders  to  whom  we  have  referred  believe 
absolutely  in  the  possibility  of  true  cavalry  properly 
trained  being  able  to  play  its  part  on  the  field  of  battle. 
Prince  Kraft's  7th  letter  on  this  subject  is  so  admirable  in 
itsaValysis  of  past  experience  that  all  who  would  under- 
stand the  subject  should  study  it  in  it&  integrity.  His 
conclusiion  is — "  From  all  that  I  have  stated  in  this  long 
letter  I  draw  the  conclusion  that  cavalry  will,  in  the 
future,  also  be  able  to  play  a  decisive  part  in  battle  if 
they  can  be  led  in  su-h  a  manner  that  they  can  break  out 
round  a  flank,  and  can  thus,  up  to  the  Inst  moment,  take 
advantage  of  the  fire  effect  of  their  own  line  of  battle. 
But  to  do  so  will  sometimes  require  from  the  cavalry  that 
they  shall  be  able  to  advance  as  much  as  four  miles,  at  a 
rapid  pace,  before  they  deliver  their  charge."* 

There  is,  however,  another  necessity  of  modern  warfare  Monrtei 
which  is  oltogcther  distinct  from  the  ques^tion  of  supplying  'n'»°''y- 
firearms  to  cavalry  in  order  to  make  up  to  them  for  the 
increased  power  of  infontry.  Powerful  os  modern  infantry 
is,  it  is  very  slow  in  its  movements.  It  is  very  difficult 
for  a  general  to  have  U  ot  the  very  place  where  ho  wants 
it.  Hence  the  idea  of  mounting  infantry  and  of  sending 
them  forward  cither  on  horseback  or  in  carls,  or  where  there 
arc  numerous  roads  on  bicycles  and  tricycles,  is  one  that 
is  of  the  greatest  imjiortancc.  The  so-called  cavalry  of  the 
American  civil  war  were  all  of  this  charnrtcr.  Most  o( 
them  had  been  accustomei!  to  rillc  shooting  from  their  child- 
hood and  Cfinld  ride.  Tln'y  had  had  no  opportunity  what- 
ever of  acquiring  the  mnuii-uvring  facilitu-'  of  Kiiropcan 
cavalry.  Prol^bly  Eurojican  cavalry  would  have  l>ccn 
oltogcther  uii'nitrd  to  thr  ronrtry  in  whirh  fhny  bid  to 
work.     Th.  ^d 
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infantry,  which  tbeso  men  in  fact  were,  is  thot,  while 
.they  can  ride  well  enough  to  get  over  Micli  ground  (is  is 
required,  they  waste  no  time  in  learning  niana'uvrcs  which 
they  could  not  master,  but  look  altogether  to  fighting 
with  firearms  ond  on  foot  whenever  collision  becomes  ncccs- 
aar)".  Tlio  Boers  represented  an  almost  ideal  body  of  this 
kind.  British  wars  have  supplied  most  valuable  bodies  of 
mounted  infantry,  who  have  been  always  picked  men, 
picked  shots,  and  excellent  infantry.  As  a  general  prin- 
ciple, it  is  safe  to  say  that  they  ought  to  be  under  infantry 
and  not  under  cavalry  otficers,  as  to  their  immediate  com- 
mand,— though  very  often  indeed  they  will  be  a  most 
wiluablo  auxiliary  for  any  cavalry  commander,  who  will  in 
that  case  of  course  have  the  whole  body  under  his  orders. 
In  so  far  as  their  presence  tends  to  save  cavalry  from  the 
disastrous  necessity  which  occasionally  befalls  them  of 
having  to  employ  their  men  in  fighting  on  foot,  their 
presence  with  cavalry  is  always  valuable.  But,  as  the  time 
when  all  their  best  training  is  required  is  when  they  are 
actually  fighting  on  foot,  it  is  far  better  that  they  should 
then  find  themselves  under  the  orders  of  an  oflicer  whose 
training  tends  to  make  him  accustomed  to  handling  men 
on  foot,  rather  than  to  one  all  whose  experience  ought  to 
have  accustomed  him  to  handle  men  on  horseback,  and  to 
hate  making  them  jump  off  their  horses. 

The  difliculty  in  enforcing  these  principles  lies  in  the 
fact  that  it  is  only  the  experience  of  war  on  a  large  scale 
which  brings  home  to  cavaliy  officers  the  disastrous  con- 
sequences of  injuring  their  own  f>o«'cr  by  continually  try- 
ing to  take  up  the  role  of  mounted  infantry.  They  find 
themselves  at  i^>eaee  manoeuvres  continually  put  hors  de 
combat,  because  they  have  come  under  the  fire  of  infantry. 
They  can  very  often  get  into  positions  where,  if  they  were 
infantry  and  in  large  numbers,  their  effect  would  be  most 
telling.  Their  rapidity  of  movement  enables  them  to  do 
this.  A  narrow  deduction  from  a  very  incomplete  know- 
ledge cf  the  experiences  of  cavalry  charges  during  the 
1S70  campaign  led  to  the  conclusion  that  cavalry  could 
not  be  employed  on  a  modern  battle-field  in  their  proper 
work.  That  conclusion  is  utterly  rejected  by  all  those 
authorities  who  have  had  the  best  means  of  analysing  the 
experiences  on  which  it  was  based ;  yet  it  remains  a 
tradition  which  unfortunately  affects  the  minds  of  many 
cavalry  oiKcers  as  well  as  those  of  many  other  officers  in 
the  army. 

It  is  safe  to  say,  in  conclusion  on  this  matter,  that  the 
two  forces  of  cavalry  and  mounted  infantry  are  each  of  the 
greatest  value,  provided  they  each  adiiere  to  their  own 
proper  function.  As  soon  as  mounted  infantry  begins  to 
attempt  manoeuvres  on  horseback  it  necessarily  becomes 
a  verj'  inferior  cavalr)'.  As  soon  as  cavalry  takes  to  dis- 
mounting, its  equipment,  its  training,  and  usually  its  arms 
•  re  sure  to  make  it  into  a  very  iueflicicnt  body.  Every 
year  adds  to  the  necessity  of  high  shooting  training  for 
infantry,  and  of  every  hour  of  their  work  being  connected 
with  the  cUicient  use  of  their  arm.  Every  hour  devoted 
by  cavalry  to  shooting  which  subtracts  anything  from 
training  in  their  own  proper  work,  or  which  leads  them  to 
compete  with  the  other  arm  in  that  way,  weakens  them. 
By  no  process  can  they  compete  with  infantry  if  they 
measure  themselves  with  them  under  the  conditions  favour- 
able to  infantry  fighting.  Nothing  is  more  fallacious  than 
the  notion  that  because  during  the  latter  part  of  the  1870 
campaign  the  German  cavalry  often  fought  on  foot  the 
Germans  therefore  copsider  that  the  proper  employment 
of  the  arm. 

Prince  Kraft  emphatically  says — "  The  circumstances  of 
the  latter  campaigns  of  this  war  were  so  abnormal  that  no 
r.iles  for  the  employment  of  the  arms  can  be  deduced  from 
•them."     "Ko  cavalry  could  perform  the  duty"  the  German 


cavalry  here  did,  of  .^^aving  their  own  infantry  by  acting  on 
the  wiogs  against  the  French  infantry,  "  e.xcept  in  the  case 
where  tJiey  were  engaged  with  an  enemy  whoso  hastily 
collected  and  undrilled  masses  had  not  the  full  value  of 
regular  troops." 

Wo  may  abo  mention  as  an  illustration  of  at  least  the 
views  of  the  German  leaders  that  during  some  manoeuvres 
in  )S79  a  regiment  of  lancers  by  sudden  surprise  charged 
from  behind  some  rising  ground  at  four  battalions  of 
infantry,  who  did  not  see  the  cavalry  till  these  were  on 
their  flank  at  a  distance  of  200  yards  already  in  full 
charge.  Scarcely  a  shot  was  fired  before  the  cavalry  were 
among  the  infantry.  The  emperor  and  Count  Von  Moltke 
were  present,  and  the  decision  was  that  three  battalions 
wero  /lors  de  combat.  Now,  when  it  is  i^ememberycl  that 
a  cavalry  regiment  numbers  about  400  men  .-.iid  three 
battalions  about  3000,  the  difference  between  the  efl'cjt 
produced  under  such  circumstances  by  a  body  of  cavoiry 
and  an  equivalent  body  of  mounted  infantry,  who  could 
not  have  dismounted  at  most  more  than  300  men,  who 
would  certainly  have  been  destroyed,  is  too  great  not  to 
b«  realized.  In  this  case  an  instance  occurred  of  what 
'.  rince  Kraft  mentions  as  a  possibility  continually  illustrated 
by  the  experiences  of  the  1S70  campaign.  The  colonel 
commanding  the  lancers,  having  moved  personally  to  a  well- 
chosen  spot,  had  been  quietly  observing  the  movements  of 
the  infantrj',  himself  unseen  up  to  the  moment  when  by 
a  signal  he  gave  the  order  for  his  regiment  to  advance  at 
a  gallop,  and  then  charge. 

Ariillert/. 

Here  the  first  point  it  is  necessary  to  insist  on  is  that 
the  tendency  to  a  divorce  between  firing  practice  and  drill 
manoeuvre  has  been  inherited  by  the  artillery  from  the  past 
as  it  has  been  by  the  infantry.  Napoleon's  formation  for 
the  battle  of  Austerlitz  placed  his  artillery  guns  between 
his  infantry  brigades  and  on  their  flank.  The  artillery 
advanced  nearly  in  line  with  the  infantry  and  rather  in 
advance  of  it.  As  long  as  it  was  possible  for  artillery 
thus  to  move  up  to  close  quarters  with  the  infantry,  exaet 
accuracy  of  fire  training  was  of  little  importance.  The 
distance  was  so  shjrt  that  the  round  shot  were  bound  to 
produce  their  effect.  But,  when  the  range  of  both  fcifantry 
and  artillery  fire  were  greatly  extended,  a  change  took  place 
which  required  a  change  of  habit  in  the  artillery,  for  which 
the  long  training  of  the  past  had  as  little  prepared  them  as 
had  been  the  case  with  the  infantry.  The  horse  artillery, 
and  at  a  much  later  date  the  field  batteries,  had  acquired 
a  mobility  which  enabled  them  very  rapidly  to  take  up 
assigned  positions.  But  the  habit  of  thinking  that  drill 
movements,  irrespective  of  accuracy  of  fire,  were  the  busi- 
ness on  which  a  soldier's  mind  should  be  set  continued  to 
operate  long  after  all  idea  of  moving  artillery  cheek  by 
jowl  with  infantry  or  cavalry  had  been  abandoned.  The 
practice  grounds  of  artillery  for  actual  shell  fire  are  neces- 
sarily much  fewer  and  more  difficult  to  select  than  tha 
ranges  for  infantry.  Hence  what  we  have  said  of  tho 
tendency  in  infantry  manceuvres  to  separate  the  effective 
fire  of  the  ranges  and  the  butts  from  drill  and  manceuvi-es 
applies  with  tenfold  force  to  the  artillery.  Moreover,  in 
the  case  of  the  artillery  this  tendency  Las  been  aggravated 
by  a  certain  fear  among  generals  and  their  staff  oflScers 
of  interfering  in  the  detail  work  of  a  special  arm.  As  long 
as  a  battery  is  seen  to  manoeuvre  rapidly,  to  take  up  an 
assigned  and  telling  position,  and  to  fire  off  a  puff  ot 
smoke,  the  superintending  general  is  apt  to  thini:  that  hei 
may  assuijie  that  all  has  been  done  that  ought  to  have 
been  done. 

Unfortunately,  it  may  happen  that  the  battery  which 
thus  appears  to  have  acted  in  the  very  smartest  possible 
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.lay  may  have  all  the  lime  been  learning  to  do  just  what 
will  injure  it  for  war  service.  Nothing  is  more  note- 
worthy throughout  the  1870  campaign  than  the  extraordi- 
nary superiority  of  the  German  artillery  over  the  French. 
There  were  no  doubt  certain  technical  reasons  for  this; 
but  by  far  the  most  important  reasons  were  these  : — (1) 
the  German  batteries  had  been  trained  habitually  so  to  co- 
operate that  a  French  battery  almost  always  found  itself 
opposed  to  a  German  brigade  of  six  batteries  when  it  came 
to  fighting;  and  (2)  at  all  their  manoeuvres  the  Germans 
had  been  training  for  war,  while  the  French  artillery  had 
not  The  German  artillery  had  never  fired  off  a  gun 
which  had  not  been  properly  laid  at  an  assigned  object, 
with  the  range  determinecf,  the  nature  of  the  projectile 
declared,  and  the  fuse  to  burst  the  shell  so  far  fixed  that, 
had  it  been  necesaary  actually  to  fire  in  earnest,  every  man 
would  have  gone  through  an  almost  exactly  similar  ex- 
[jerience.  The  French,  on  the  other  hand,  had  piqued 
themselves  on  their  dashing  battery  manoeuvres,  and  had 
been  content  to  fire  off  a  blank  cartridge  as  rapidly  as 
possible,  no  matter  how  the  gun  was  laid,  or  what  would 
have  happened  about  the  shell. 

The  same  two  schools  at  this  moment  exist  among 
British  artillery  officers.  The  unfortunate  tendency  at  pre- 
sent is  for  the  officer  commanding  a  battery  who  tells  his 
subalterns,  "  Never  mind  how  you  fire  ;  get  off  a  puff  of 
smoke,  just  to  show  where  you  are,"  to  staii  much  smarter 
than  the  man  who  insists  upon  every  gun  being  properly 
laid  at  an  assigned  object,  and  on  hanng  every  possible 
condition  fulfilled  as  it  would  be  in  war.  The  general 
who  at  a  mile's  distance  sees  the  two  puffs  of  smoke  can- 
not tell  the  difference,  though,  if  he  rode  into  the  battery 
which  has  so  promptly  puffed  off  its  smoke,  he  would  prob- 
ably find  that  one  gun  was  inclined  high  in  air  and  the 
next  shooting  into  the  ground  ten  paces  in  front  of  the 
muzzle.  It  is  not  too  much  to  say  that  this  latter  battery 
has  been  in  every  respect  acquiring  inefficiency  by  the 
day's  work.  It  will  be  slow  when  it  comes  to  action,  be- 
cause the  men  have  never  been  trained  to  be  as  quick  as 
the  circumstances  of  action  permit,  have  acquired  no  prac- 
tice in  rapidity  under  those  conditions.  It  will  have  ac- 
quired no  practice  in  actual  shooting  except  its  few  annual 
shots  on  the  practice  ground,  which  are  sure  with  it  to 
have  been  regarded  as  a  most  inconvenient  interruption  to 
the  show  drill  and  show  manoeuvres  on  which  it  has  been 
rmployed  throughout  the  year.  This  is  the  point  of 
artillery  tactics  without  which  everything  else  is  utterly 
valueless.  As  Prince  Kraft  of  Hohenlohelngelfiugen  puts 
it,  "The  artillery  must  in  the  first  place  hi/,  in  the  second 
place  /til,  and  in  the  third  place  >iit." 

It  depends  far  more  in  England  upon  generals  com- 
manding districts  and  divisions  and  on  their  staffs  than 
upon  artillery  officers  whether  this  result  is  attained  or 
not.  It  is  almost  impossible  for  the  most  zealous  artillery 
officer  to  keep  up  the  confidcnco  and  spirits  of  his  battery 
and  to  keep  their  work  to  the  proper  level  if  on  every 
occasion  ihcy  find  that,  because  he  insists  on  work  Vwing 
properly  done,  some  other  battery  which  is  amusing  itself 
with  Kham  firing  gets  all  the  credit  of  superior  sniartnc$.s. 
The  matter  i.i  therefore  vital  to  the  efficiency  of  this  arm 
of  the  service.  The  infantry  and  cavalry  will  find  in  action 
tliikt  they  Tcly  nn  the  support  of  a  broken  reed  if  the 
artillery  generally  1ms  not  brought  ibo  most  efficient 
technical  and  practice-ground  work  into  the  closost  relation 
ncith  field  roann  uvrin;-  Given  that  this  has  been  dnno 
in  the  sense  h'  1,  Prince  Kroft's  next  condition 

iDay  bo  briefly  'uo  its  im|>ortance  will  lio  easily 

under<too<l.  "  It  iiiu..<l  next  be  in  a  condition  to  como  into 
|K>sitinn  at  the  rif;ht  moment,  and,  with  this  object  it  mu»t 
pTBCtiio  itself  in  getting  ovur  di«tance«  of  many  miles,  and 


even  forced  marches  of  a  day  or  so, -at .  rapid  pace.  If," 
he  adds,*  "  it  can  satisfy  these  claims,  it  will  give  us  every- 
thing which  is  needed  as  to  its  fitness  for  employment  in 
batUe." 

So  far  we  have  spoken  of  conditions  in  whicn  tne  tacti-  Hissed 
cal  necessities  of  modern  artillery  are  very  similar  to  those  irtiHery 
of  modern  infantry.  In  the  next  point  the  contrast  is  as 
sharp  as  the  analogy  was  close  in  the  former  instance. 
Infantry,  as  we  have  seen,  once  committed  to  a  fight,  is  be- 
yond the  control  of  all  officers  not  actually  leading  them 
at  the  time.  Artillery  under  all  but  the  rarest  circum- 
stances can  be  almost  as  easily  moved  from  one  point  t•^ 
another  of  a  battle-field  out  of  action  in  which  it  is  fiercely 
engaged  as  if  it  were  not  employed  in  firing  at  all.  Tlure- 
lore  the  rule  is  now  accepted  in  all  armies  that  every  gun 
that  can  be  emploj-ed  should  as  soon  as  possible  be  brought 
to  bear  ou  the  enemy.  The  shorter  time  artillery  is  limbered 
up  and  the  longer  it  is  employed  in  action  the  more  effec- 
tive is  its  work.  With  a  very  large  army  Prince  Kraft, 
whose  authority  on  such  a  subject  is  probably  the  highest 
we  have,  makes  a  rather  hesitating  exception  in  this  sense 
that  ordinarily  the  commander-in-chief  of  a  very  large 
army  will  have  whole  army  corps  designed  for  a  particular 
work,  usually  for  striking  at  the  decisive  point  of  a  field 
of  battle.  With  these  their  own  artillery  will  naturally 
move.  But  so  far  as  artillery  is  available  on  any  part  of  a 
field  of  action,  even  including  that  of  divisions  and  army 
corps  kept  back  from  the  actual  fight,  as  long  as  these  are 
stationary,  every  possible  gun  will  be  pu.shed  forward. 
The  altogether  overwhelming  effect  of  a  concentrated  and 
massed  artillery  fire  is  so  enormous  that  whatever  tends 
to  increase  the  number  of  guns  employed  tends  to  give 
that  superiority  over  the  enemy's  artillery  whicti  it  is  one 
of  a  general's  first  objects  to  secure. 

Ordinarily  a  battle  will  now  begin  by  artillery  oi)ening 
fire  at  a  range  which  is  fi.ved  by  the  necessity  of  the  attack- 
ing artillery  not  exposing  itself  during  the  time  that  it  is 
coming  up  to  the  enemy's  effective  fire  with  shrapnel 
shell.  This  is  reckoned  at  about  3800  yards.  From  that 
I>oint  the  artillery,  as  soon  as  it  has  been  able  sufficiently 
to  occupy  the  fire  of  the  enemy  to  make  further  advance 
possible,  pushes  in  to  a  distance  of  from  2"J00  yards  to 
2700  yards.  Infantry  in  the  meantime  will  have  been 
pushed  on  sufficiently  to  protect  the  ground  thus  to  be 
occupied  by  the  artillery  from  direct  attacks  from  the 
enemy.  At  this  point  an  artillery  duel  is  practically  the 
certain  beginning  of  the  regular  battle.  The  arlillciy  will 
fire  at  any  of  the  other  arms  as  soon  as  it  is  able  to 
bring  any  effective  fire  to  bear  on  them.  It  is  no  easy 
matter  for  infantry  to  attack  other  infantry  until  the 
artillery  has  prepared  the  way  for  them  by  a  hcaTy  fire. 
Rut  the  artillery  will  hardly  ever  be  able  to  do  this  until 
it  has  established  such  an  ascendency  over  the  cucniy'a 
artillery  that  the  latter  is  either  silenced  or  at  least  tcm 
porarily  withdrawn. 

No   matter  how    great   the    mass  of   artillery  that   ia  llritiilailua 
gathered  together.  Prince    Kraft,  basing    his  conclu.nions  lM"«ry 
ui>on  the   soundctt    reasoning,  condemns    altogether   the    "• 
independent   fire   of  individual   guns  within   a    battery, 
and,  unless  exceptionally  for  the  purpose  of  ascertaining  a 
range,  nil   salvoes  of  artillery  by  batteries  or  ofhcr«fi(.c. 
Nothing  i>  gained  in  point  of  the  numUr  of  shell  that  can 
bo  thrown  in  a  given  time  by  firing  battery  kiIvih'.i   in- 
stead of  firing  steadily  gun  by  gun  from  the  flank  of  a 
battery.     After   a   aalvo  an  interval   of  from   3G   to   4S 
ucond*  at  least  ia  required  before  another  can  l>c  firrd, 

'  We  qu.  !<■  from  hii  cnnTipondfiit'i  •umm.irjr  of  hli  vim.,  an.l 
from  tilt  Itiii-lilioo  givrn  hy  WhJt  W»lf.ir.l,  It-A.  Tlir-p  wnntu 
rocat  In  llio  lith  IclUr,  Hoyat  ArtilUtj)  luriitxlKm  rtoaMingij 
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while  with  Tery  rapid  firing  from  tho  flitiik  nii  interval  of 
from  6  to  8  seconds  allows  a  slicll  to  travciso  a  range  of 
from  3500  to  3000  yards,  so  that  tho  effect  of  each  shell 
can  be  seen.'  The  elTeot  of  this  is  to  enable  tho  officer 
commanding  tho  battery  to  have  his  firo^  under  control, 
and  to  induce  much  n\oro  careful  tiring  by  each  gun. 
ludoed,  if  a  German  Ivattery  is  seen  to  he  firing,  not  from  tho 
fJank  but  irregularly,  it  may  be  taken  for  granted  that  it  is 
'being  mastered  by  tho  hostile  fire,  and  is  out  of  hand. 

The  duty  of  each  commanding  ofGcar  of  a  battery  is  to 
bo  continually  watching  over  tho  replenishment  of  his 
aniTnunition,  and  therefore  as  long  as  possible  to  draw 
upon  his  waggons  for  ammunition,  keeping  the  ammunition 
in  his  limbers  as  a  last  reserve.  If  this  cannot  bo  done, 
the  Umbers  must  bo  tilled  up  as  rapidly  as  possible.  If, 
however,  by  misfortune  all  ammunition  is  exhausted,  the 
artillery  must  not  retire,  but  must,  for  the  sake  of  the 
moral  etTect,  remain  without  firing  rather  than  produce  the 
encouragement  to  the  enemy  and  discouragement  to  their 
own  trooi>s  of  withdrawing  without  express  orders. 

We  shall  complete  this  sketch  of  the  duties  of  artillery 
in  action  by  quoting  the  following  summary  from  Prince 
'Kraft  of  Hohenlohe-Ingelfingen  : — 

Oh  the  Ofcnsii(.—{n)  Artiller)-,  nfter  it  has  silciicecl  the  enemy's 
artillery,  iiiu«t  not  as  a  rnlo  approach  nearer  than  IVorii  1600  to  1/00 
yarUs  to  inf.iutry  of  tlio  enemy  wliich  is  as  yet  intact  mid  is  not 
*'"S?*5cd  with  other  troops,  (b)  If  tlio  enemy's  infantry  is  heUl  in 
«hcck  liy  nnother  force  of  artillery,  or  by  infantry,  it  is  not  only 
4  lri$.iblc,  but  it  is  tho  duty  of  artillery  to  advance  to  a  range  of 
i-om  1100  to  1200  yards,  (c)  At  the  most  decisive  moment  of  tho 
*ctioD  artillery  must  not  shun  the  very  closest  range,  (r/)  As  soon 
V  tlic  n>jiin  ;ittack  has  proved  successful,  the  artillery  Jnust  hasten 
iJT"  to  securo  the  captured  position  by  its  fire  ;  at  such  a  moment, 
its  iiroper  place,  in  most  cases,  is  in  the  line  of  skirmishers. 

On  Inc  Ikfensire, — (n)  The  normal  post  for  artillery  in  a  defen- 
sive position  (though  this  may  be  modified  by  the  character  of  tho 
pround)  is  500  yarJs  in  rear  of  the  foremost  infantry  position,  pro- 
vided ilw.iys  that  tho  latter  leaves  tho  fichl  of  fire  of  the  artillery 
0|»cn.  '  {b)  Artillery  must  never  abandon  its  position,  even  if  tho 
enemy  come  up  to  the  muzzles  of  tho  guns,  unless  the  ofticer  com- 
manding the  troops  has  given  orders  for  a  general  retreat.  But 
t'.is  do(4  not  imply  that  artillery,  acting  on  the  defensive,  are  for- 
tiildcn,  if  the  ns^ilant  begins  to  g-^t  the  advantage  in  the  artillery 
duel,  to  cease  firing  for  a  time,  and  to  withdraw  their  guns  under 
Cf'Ver,  with  the  object  of  sud<lcnly  coming  into  action  again  at  tlie 
most  critical  moment,  {c)  1  f  the  order  to  retreat  is  given,  tho  only 
possible  moment  at  which  it  can  be  commenced  is  either  when  the 
enemy  lias  not  yet  advanced  to  the  attack,  or  when  he  is  preparing 
ft  second  attack  after  having  been  repulsed  in  the  first. 

HoTSi  Artillery  I'n-rt  Cttvnlry  AcliO'i. — («)  As  a  rule  hoi*se  artillery 
should  go^n  at  once  to  a  decisive  range  for  the  artillery  duel,  since 
the  coiuiderations  which  compel  artillery  when  engaged  with 
infantry  to  fight  at  longer  ranges  lose  their  force  in  this  case, 
owin^  to  the  speed  at  which  cavalry  can  move.  From  this  posi- 
tion It  will  silence  tho  enemy's  artillery,,  and  immediately  after- 
wards, or  as  soon  as  it  can  see  them,  it  will  turn  its  fire  on  the 
enemy's  cavalr)-.  (J)  During  the  charge  of  its  own  cavalry  it  will 
fipc  on  that  of  the  enemy,  or,  if  that  be  uot  possible,  on  his  artillery. 
If  it  has, nothing  to  fire  at,  it  will  remain  in  positior.  with  leaded 
gnns  (common  shell  and  not  shrapnel  should  be  used),  in  order,  in 
case  of  tho  failure  of  the  charge,  to  give  support  tJ  its  retiring 
cavalry,  and  to  show  them  where  they  are  to  rally,  (c)  The  horse 
nrtilhry  requires  a  speci.d  escort  on  that  flank  of  its  position 
only  on  svhich  the  cavalry  fight  is  not  taking  place,  and  even  there 
it  renuirea  it  merely  for  the  puipose  of  scouting  ;  a  section  will 
therefore  be  sufficient  (rf)  If  tho  charge  succeeds,  tho  horse 
artillery  must  gallop  up  to  the  spot  where  it  took  pla  :e,  in  order  to 
Kcnre  its  possession  with  their  fire,  and  to  assist  m  tho  pursuit. 

The  Combined  Action  of  the  Three  Arms. 

So  far  we  have  spoken  of  what  may  properly  be  called 
the  minor  tactics  of  the  three  arms,  though  that  name  is 
often  ajrplicd  in  quite  a  different  sense.  There  can  be  little 
doubt  that  it  is  in  that  portion  of  tactics  that  the  complexity 
and  difficulty  of  the  present  stage  of  the  question  lie.  As 
regard-sthelarger  handling  of  armies,  the  tendency  of  recent 
wars  has  been  rather  to  simplification  than  to  increased  difii-^.'k'i"J-      xni;  ci 

'  See  the  pnncc's  15th  letter,  noyal  ArlilUry  Imtitulion  Procceih]  grou°d   to   be  covered   almost   force   a    general   into   the 
mff?,  p.  J71.  VBimclfst  possible  arrangements  on  the  larger  scale,  leaving 

XXIV.  —  46 


culty.  The  employment  of  artillery  in~great  masses,  nevci 
in  isolated  batteries,  is,  so  far  as  that  arm  is  concerned,  il.s 
most  important  law.  So  much  so  is  this  tho  case  that, 
even  when  as  many  as  eighty-four  guns  were  collected 
together  at  Worth,  tho  Germans  found  it  answer  best  to, 
turn  all  of  them  at  once  upon  a  .single  French  battery,  and 
then  upon  another,  and  so  on.  Wherever  po.ssible,  soiiio 
at  le.tst  of  the  guns  will  take  up  an  enfilading  position  ; 
that  is,  they  will  fire  from  Hank  to  flank  of  the  troojus  th(*y 
assail,  in  preference  to  firing  directly  at  them.  It  is  alw.iys 
advantageous  to  the  fire  of  artillery  to  have  gicat  dciith 
rather  than  great  extent  to  firo  at,  because  range  is  much 
more  difiicult  to  fix  correctly  than  direction. 

Prince  Kraft  regards  it  as  doubtful  whether  artillery 
can  be  employed  in  crossing  its  fire,  the  right  of  a  long  lino 
of  guns  firing  at  an  enemy's  right  and  tho  left  at  the  left, 
which  would  give  to  each  a  certain  advantage  in  tho  direc- 
tion of  their  fire.  But  it  is  clear  that,  if  the  whole  of  a 
long  line  of  guns  be  employed,  as  at  Wiiitli,  first  against 
one  object  and  then  against  another,  many  of  the  batteries 
will  not  be  firing  directly  to  their  front,  but  at  an  angle, 
sometimes  a  very  sharp  one,  to  their  own  front. 

In  any  case  the  earlier  stages  of  a  modern  battle  are  Normal 
sure  to  begin  with  a  heavy  lire  of  artillery,  following  either  course  of 
on  soiue  slight  affairs  of  outposts  or  on  the  cavalry  having  ■?'',1?'"" 
ascertained  the  position  of  the  enemy  at  least  apiu'oxi- 
mately.  Then  may  jicrhaps  follow,  what  we  have  already 
suggested  as  one  of  the  alternatives,  a  carefully  regulated 
long-range  fire  of  infantry ;  then  probably  a  gradual 
development  of  the  infantry  of  the  assailing  army  in  front 
of  tho  position  to  be  attacked  and  certain  tentative  move- 
ments designed  to  feel  the  strength  of  an  enemy's  position. 
Then,  as  soon  as  the  point  to  bo  carr'.ed  at  any  cost  lias  bten 
determined  on,  every  effort  will  be  made  to  distract  the 
enemy's  attention  from  this,  to  occupy  him  at  other  points, 
and  by  engaging  him  all  along  tae  line  to  prevent  him 
from  reinforcing  the  point  which  it  is  essential  to  carry.  At 
present  the  attempt  will  be,  when  jiossible,  almost  certainly 
to  attack  a  flank.  But,  as  the  necessity  of  this  becomes 
thoroughly  realized  aa  it  now  is  on  both  sides,  and  a 
tendency  arises  towards  continual  extension  of  the  space 
occupied  in  order  to  nieet  outflanking  movements,  it  is 
almost  certain  that  on  one  side  or  other  the  extension  will 
exceed  the  limits  of  defensive  power,  and  that  then  blows 
will  be  struck  with  the  object  of  breaking  the  too  extended 
line.  All  the  cavalry  not  employed  in  mere  reconnoitring 
duties,  or  for  keeping  up  the  connexion  between  different 
parts  of  the  army,  will  ordinarily  be  kept  under  the  con- 
trol of  the  commander-in-chief  until  he  is  able  to  define 
the  part  of  the  battle  in  which  it  can  be  most  effectually 
used.  Then,  when  he  has  so  far  decided  its  direction,  he  will 
be  obliged  to  leave  all  details  to  the  cavalry  leader,  who  will 
choose  his  own  time  and  opportunity  for  delivering  his 
blow.  The  local  defensive  power  conferred  by  the  present 
arms  will  be  used  on  both  sides.  The  assailant  will 
endeavour  by  employing  it  at  unimportant  parts  of  hia 
line  to  gain  the  advantage  of  tho  superiority  of  force  necesA 
sary  for  striking  at  the  decisive  point.  Tho  defendant 
will  naturally  employ  it  to  the  full.  Both  on  one  side' 
and  tho  other,  however,  the  effort  will  be  to  keep  strongj 
forces  of  all  arms  for  the  decisive  period  of  the  action. 

So  far  as  Continental  warfare  is  concerned,  the  enormous 
development  of  modern  armies  makes  it  very  uncertain' 
how  far  elaborate  strokes  of  tactical  skill  can  ever  again' 
be  delivered  in  the  way  they  were  by  Napoleon, — for 
instance,  at  Austerlitz  and  Dresden.  The  experience  of 
recent  wars  supplies  us  at  all  events  with  nothing  of  thf 
kind.     The  enormous  masses  and  the  enormous  extent  oi' 
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it  to  his  subordinates  to  work  out  the  development  with  su(^ 
local  skill  as  the  circumstances  permit.     Nevertheless,  it 
ivrould  be  nish  to  say  that,  as  incidents  of  a  great  campaign, 
many  battles  may  not  be  fought,   the  effect  of  which  on 
the  conduct  of  the  general  operations  will  be  very  decisive, 
where  comparatively  small  numbers  are  engaged.    For  the 
conduct  of  these  at  least  there  are  maiw  lessons  to  be 
gathered  from  the  tactical  experiences  of  earlier  wars. 
Choice  of        In  the  taking  up  of  positions  it  may  be  assumed  gene- 
positioD.      rally  that    the   conditions   to  be  sought  are  freedom    for 
manoeuvre,   free   scope   for    fire    both    of    artillery   and 
infantry,  and,  as  a  rule,  for  that  end  gentle  glacis  slopes  like 
those  of  St  Privat  and  Gravelotte,  rather  than  precipitous 
heights  like  that  of  the  Red  Hill  at  Spicheren.     There 
is    nothing 'as    to  which    war    experience    and    popular 
assumptions  differ  more  than  as  to  the  relative  strength 
of  different  positions.     As  a  rule,  steep  heights  give  a  great 
deal  of  cover  from  fire.     Their  lower  slopes  can  only  be 
seen  from  the  edge,  and  that  edge  cannot  be  held  because 
it  is  completely  cxixised  to  the  enemy's  fire  from  many 
points  below.     It  is  better  to  have  a  difficult  climb  tlian 
to  be  shot  by  a  bullet.     It  has  constantly  happened  that 
positions  have  "fallen  because  the  defenders  have  trusted  to 
physical  diRculties  of  access  rather  than  to  the  effect  of 
ground  upon  the  use  of  arms  for  their  defence.     Whatever 
tends  to  oblige  an  enemy  to  debouch  on  a  narrow  front 
against  a  wide  front  of  fire  is  most  valuable  to  the  defence ; 
but  it  is  upon  considerations  like  these  of  the  use  of  arms 
that   the   strength   of    a   position   must   be   determined. 
Similarly,    whatever   tends    to   facilitate    communication 
.between  one  part  and  another  of  your  own  troops,  and  to 
cause  an  enemy  to  separate  his,  adds  greatly  to  the  strength 
of  your  position.     The  element  of  time  also  has  here,  as 
in  the  province  of  strategy,  to  be  always  taken  into  account 
Where  ground  tends  to  make  movements  slow  and  difficult, 
there  it  will  be  safe  to  economize  men  by  employing  small' 
forces,   in  order  to  gain  time  for  decisive  blows  in  other 
directions.     Whatever  in  an  enemy's  rear  will  prevent  his 
safe  retreat,  and  therefore  cither  locally  or  throughout  a 
position  will  make  successful  attack  decisive,  is  greatly  in 
favour  of  the  army  which,  whether  at  first  on  the  defen- 
sive or  offensive,  can  attack  an  enemy  in  such  a  position. 
The  application  of  these  principles  is  almost  infinite  in  its 
variety.     It  is  impossible  here  to  do  more  than  indicate 
their  general  character. 
?iOTi»ton        The  proposition  has  been  advanced  that  it  would  be  best 
igilnit        to  meet  the  effort  of  an  assailant  to  outflank  a  position  by 
aatfluUng  eni;loying  detached  bodies  to  manoeuvre  outside  the  posi- 
'^•nii.         ''""•  ^"  ""*'  when  an  assailant  has  committed  himself  to  an 
outflanking  movement,  and  has  moved  up  his  enveloping 
troops,  the  detached  V)ody could  fall  upon  these  unexpectedly 
from  their  rear.     Twice  during  the  1870  campaign  the 
Germans  designed  a  movement  of  this  kind.     In  neither 
case  was  there  an  opportunity  for  putting  it  to  the  test. 
.Such  a  movement  succe-ssfuUy  executed  could  hardly  fail 
to  have  '  '       'K     On  the  other  hand,  a  well-handled 

cavalry,  1  the  country  round  prior  to  an  action, 

might  n-'  ii.jr.i.itily  discover  the  isolated  corps  placed  for 
Iho  |nirpo.",  and  in  that  case  it  ought  not  to  bo  difficult 
for  ''  '.t  to  keep  it  apart  from  the  main  army  and 

to  . 

A  j  I.  I  :',  ■!  n  somewhat  kindred  kind,  but  involving  n 
diffcr'nt "^irinr-ij.l.-,  w.i<  made  by  Sir  E.  Hamley  n.n  a  de- 
duction   from    ''       '-" ■■ -n,  and    was  applied    in 

practice  by  tl  i  1877.     llo  euggctc*! 

.hat  the  deft'  -^ -'Ively  »ma!l   Ixxlicn 

wan  qow  »o  ;  I    bo  templed    to 

detach,  or  to. ^  ...,K  1  v  n  tilu- 

graphic  wir"",   a    b<)<ly  of    trii'p^  who,    i  nd  nn 

enemy  to  bo  attacked,  ihouUI  '  '!••'■  ""  '  '""i  '•> 


his  "rear,  and  should  thus  become  the  anvil  on  which  the 
main  assailing  army  should  act  as  hammer,  grinding  the 
enemy  between  them  to  powder.  This  was  actually  done 
by  the  Russians,  who  in  October  1877  destroyed  Monkh tar 
Pasha's  army  by  this  very  means. 

Both  these  forms  of  operation — the  detached  force  to 
the  flank3nd  the  detached  force  to  the  rear — partake  of 
the  nature  of  the  attempt  of  Napoleon  to  destroy  th( 
allied  armies,  after  the  battle  of  Dresden  in  1S13,  by  pre 
viously  detaching  Vandammc  to  intercept  their  retreat 
As  a  matter  of  fact,  that  manttuvre  was  one  of  the  most 
disastrous  that  Napoleon  ever  attempted,  but  the  disaster 
was  probably  due  to  a  failure  of  Napoleon's  own  wonted 
activity  arising  from  illness.  The  telegraph  might  then 
have  made  a  very  great  difference^  in  the  result  of  the 
operation.  In  any  case,  these  suggestions  indicate  pos- 
sibilities of  action,  due  to  the  present  condition  of  arms 
and  of  science,  which  may  have  much  wider  application 
in  the  hands  of  skilful  commanders.  Everything  will 
depend  on  their  execution,  and  on  the  skill  with  which 
they  are  met.  It  may  at  least  be  asserted  that,  with  tho 
possibilities  of  such  manoeuvres  being  employed  against 
him,  it  will  ordinarily  be  extremely  rash  for  a  general  to 
commit  himself  to  the  actual  turning  movement  by  which 
he  wheels  up  a  portion  of  his  army  to  attack  an  exposed 
flank,  without  having  searched  the  ground  with  his  cax-alry 
far  beyond  the  point  which  he  proposes  to  assail.  This 
was  actually  done  by  the  German  cavalry  under  express 
orders  from  headquarters,  prior  to  and  during  the  great 
turning  movement  at  the  battle  of  Gravelotte. 


Marches. — The  principles  regulating  the  inarches  of  armies  which  Huehes 
precede  battles  are  detennined  by  the  conditions  of  a  modern 
battle  itself.  As  a  rule  nowadays  the  cnvalry  of  aii  nrniy  will  be 
certainly  pushed  f.ir  forwanl  in  advance  of  the  main  body.  Tbeif- 
foro,  with  the  exception  of  small  parties  of  hoi-scmoii  employed  aa 
orderlies,  for  keeping  up  tho  conne.t'on  between  one  part  of  au 
army  and  another,  and  to  aid  the  infantry  in  the  immediate  work 
of  local  security,  the  marching  body  will  in  ordinary  country 
consist  of  aitillory  and  infantry.  The  tendency  for  every  action 
to  begin  by  artillery  tire  conlinnally  leads  more  and  more  to  tho 
pushing  fornard  of  that  ann  to  the  front  of  the  column,  only 
suHlcieut  infantry  bcinc  placed  before  it  on  the  roa.1  to  give  pro- 
tection in  case  of  sudden  attack,  and  to  furnish  the  necessati, 
troops  for\he  defence  of  the  guns  at  tho  beginning  of  an  action. 
The  exact  oitler  of  march  will  therefore  iicecss.irily  vary  with  the 
character  of  tho  country  through  which  tho  army  moves.  In  very 
mountainous  diUriets,  in  which  collision  with  an  enemy  may  occut 
at  any  moment,  it  may  be  nccoviry  to  push  fon\.-ml  infanlij 
instead  of  cavalrj-.  In  all  cases  wITtre  mountain  dcfiKs  have  to  \k 
passed,  detached  infantry  must  pain  jiossession  of  tlio  heighta 
before  the  main  body  enters  tho  dehle. 

Since  the  great  object  of  all  maivhes  is  to  deliver  the  army  in 
fighting  order  on  the  battle-tield,  it  is  uecessary  that  tho  foico 
should  not  be  disponed  too  widely  on  the  niaivh,  but  it  is  quite  ai 
necessary  with  large  bodies  of  troops  that  the  march  should  not 
be  made  upon  too  few  io.id».  An  army  corps  with  ita  attendant 
waggons  occupies  in  depth  about  25  miles  on  a  .inglo  road.  Aa 
under  most  circumstances  a  day's  march  is  alwut  13  or  I<  miles,  it 
is  clear  that,  if  an  nriny  corjis  were  moving  in  the  onlinnr)-  road, 
formation  on  a  sin^-le  road,  the  rear  of  tho  column  would  scarcely  bo 
able  to  arrive  on  the  same  day  that  th'-  h-id  "f  tli'-  r.-bi?>i'i  wis  first 
involved  in  action.     Nor  is  it  ah  of 

the  lighting  force  in  front  and  t  .a 

in  re.ar.     Amhulan'*es  and  surge.  ;.    ...  -i-:-:;'n 

columns,  are  r<')uircd  at  the  very  moM  1  iirrrfore  it 

is  n-h-i*-'*.!.-  t-.  f-nn-^iv  n^  n>snv  rf^s-N  n'  ■  .r.*  nttliin  r«n- 

of  "• 

fa "7 

spoeihe  length  os  the  morch  that  can  nnilcrall  cmunislauco  l>a 
relied  on      fJnod  •pirits.  ^wl  msiU.  I.iirh  Iraininir.  and  favourable 
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'th«  infaoiry.  ami  coircspoiuliiij;;  formntioiis  wen  as  tar  a*  jK>ssiblo 
t&k«n  br  tho  other  arras,  tho  lcn,!;th  of  tho  louf^est  column,  accord- 
iui;  to  Vun  tlerCoIti,  was,  when  aolually  ou  tlio  roati,  from  fioiit  to 
rtar  67  \  nnl«  in  Icnijth.  In  this  c.iso  about  tlirco  cordis  wonnnjiroh- 
iui*  together.  Hcuco  it  is  aln-ays  dcsir^blo  wlu-n  iio^siblo  to  allow 
one  road  al  least  to  each  division.  Another  striking  illnstmtiou 
both  of  rh?  si'r»  of  noUcra  ariuiea  and  of  tho  K-ngth  occupied  by 
tro.v  II  by  Von  der  GolU.     Ho  calcul.Atcs  that,  if 

lb'.'  v  were  placed  on  one  road,  it  would  rooA 

fror.. . . ..   _ .n  frontier,  tho  whole  distance  bcii)(;  densely 

packc<i  wiih  men.  ^ins,  mid  wnf^t^ons.     Again,  he  shows  that  either 
tho  present  French  or  Oerm:in  army  extended  in  battle  array  would 
occupy  tho  entire  length  Of  tho  common  frontier  of  the  countries. 
AdvonnM         Adainccii  »i'nf   Hear   Guards. — The   questions  involved  in   tho 
hait  rear      proj^er  use  and  employment  of  ndvunce/i  and  rear  g\i»rds  would 
gu&rdi.         occupy  moro   space  than   wo   can   po&siblv  atVoiQ   for  them.     Jn 
general  term^  it  may  be  said  that,  with  both  ndvnnced  and  reai* 
guards,  artillery  (i»erhaps  with   machine  and  quick-firnig  guns), 
cavniry,  and  mounted  infantry  will  ]>Iay  the  piincii>al  parts.     It  is 
tolerably  Certain,  thou;;h  opinion  is  much  divided  on  the  subject, 
that  the  enormous  advanced  guards  employed  by  t)ic  Germans  durin<; 
tho  1670  campaijEi^n,  in  which  the  advanced  guard  of  an  army  corps 
sometime;  '    '     f  about  half  the  whole  force,  would  bo  lor 

most  cxnv.  ke.     Tho  tendency  of  very  largo  advnnced 

guards  is,  ..-  :^n  showed,  to  bung  on  actions  prematurely. 

Artillery  or  mounud  corps  can  bo  easily  djawa  out  of  a  premature 
action.  Infantiy  Ciinnot  bo  so  withdiawu.  If  tho  advanced  guard 
b  lar^e  enough  to  irive  time  to  tho  marching  body  to  form  upon 
suitable  gix»nnd  btTore  it  is  attacked,  it  posi>esscs  all  tlio  strength 
that  is  necesisiry. 

The  t-isk  of  a  rear  gu.ird  letiring  before  a  victorious  enemy,  and 
covering  the  retreat  of  a  beaten  army,  is  one  of  the  most  delicate 
of  operations.  It  dc^»ends  for  its  proper  execution  on  the  full 
employment  of  those  means  for  gaining  time  by  forcing  an  enemy 
to  deploy  ou  unfavourable  ground  which  have  been  described  under 
the  general  heading. 
Outposts.  Oiilp'^i. — The  subject  of  outposts  is  also  one  which,  for  its  full 
explanation,  would  require  a  volume  to  itself.  The  general  prin- 
ciple ou  which  their  use  is  based  is  that  a  slender  cordon  of  men  shall 
so  surround  an  army  when  at  rest  that  no  enemy  can  approach  its 
quarters  unobserved,  and  that  this  cordon  shall  be  supported  by 
piquets  from  which  the  actual  sentries  for  tho  cordon  arc  taken, 
and  these  ngain  by  stronger  but  less  numerous  bodies,  seryijig  to 
connect  together  tho  Uiflercnt  parts,  so  that,  if  the  enemy  attelnpts 
to  drive  in  tho  outposts  at  any  point,  ho  meets  with  a  coiitiuually 
increasing  re^i^tance.     In  this  broad  indication  of  the  method,  tho 

Jiriuciple  is  equally  applicable  to  cavalry  and  to  infantry  outposts. 
n  general,  however,  the  security  of  a  modern  army,  when  not  in 
actn.il  contact  with  an  enemy  preparatory  to  battle,  depends  chiefiy 
on  the  early  information  gained  by  cavalry  pushed  far  out  byyond 
the  rest  of  the  army.  The  cavalry  will  be  at  a  distance  of  at  least 
one  or  two  days'  march  in  advance  and  on  the  flanks  scouring  the 
rountry  in  all  directions. 

It  is  practically  certain  that  during  tho  earlier  stages  of  a 
cnmraign  the  collisions  that  will  occur  will  be  between  bodies  of 
cavalry  pushed  forward  from  both  sides,  supported  by  horse  artillery 
and  by  such  infautiy  as  can  be  rapidly  transported  to  the  front. 
The  circumstances  of  the  collision  of  the  main  armies  must  depend 
in  the  first  instnnco  upon  what  happens  in  these  encounters,  in 
which  cavalry  will  be  tho  most  imporUnt  arm.  Both,  sides  will 
endeavour  to  use  their  ca%'alry  to  obtain  alV  the  information  they 
can  and  to  prevent  the  enemy  from  obtaining  information  of  their 
own  movements.  At  tJic  same  time,  in  the  case  of  two  great 
ucighbouring  powers  like  France  and  Germany,  it  is  probable  that 
attempts  will  be  made  by  the  cavalry  on  both  sides  to  interfere 
with  the  mobilization  of  tho  armies  across  the  frontier.  These 
clTorts  promise  to  result  in  contests  on  a  scale  and  of  a  kind  such 
as  we  have  never  yet  seen,  and  of  the  nature  of  wliicli  it  is  diiTicult 
to  judge  from  any  past  experience  of  war.  It  scenis  certain,  how- 
ever, that  tho  body  which  will  gain  victory  in  these  encounters 
will  be  the  most  highly  trained  and  numerous  cavalry,  supported 
by  its  aistcr  arm  the  horse  artillery.  But  the  value  of  a  body  of 
mounted  infantry,  and  perhaps  a  strong  force  of  cyclists,  pushed 
forward  to  support  tho  cavalry,  can  hardly  be  doubted  when  it  is 
remembered  hovr  often  defiles  will  have  to  be  seized,  bridges  held, 
and  important  stations  permanently  secured^  No  doubt,  when 
such  infantry  ia  not  available,  cavalry  will  at  times  have  to  be 
emrdoycd  on  foot  for  these  purposes.  So  long  as  such  employment 
is  lo/Ked  00  as  exceptional  and  a  necessity  to  bo  regretted,  it 
nrtJ  d  >  no  harm.  In  any  case  no  rules  must  prevent  tho  securing 
of  the  actual  object  for  the  time  being. 
ItecftsuaiS'  Reconnaissance  and  IntdliQcnce. — The  vital  ncccssitj*  of  obtain- 
sance  and  log  all  possible  information  of  what  an  enemy  is  doing  makes  the 
fiDtelli-  rcconnaissani.es  cntinually  carried  out  by  cavalry  all  round  an 
gtftce.  army,  and  thuoc/.a^ionril  sj^cial  reconnaissances  conducted  by  single 

officers  and  small  parties  or  strong  bodies  employed  for  the  purpose, 
•ome  of  the  most  icipoitant  operations  of  wo"      it  j^^  huwcM-i, 


difficult  in  brief  s|vico  to  lay  down  rules  for  their  guidance,  becausu 
tho  essence  of  tho  valuo  of  such  work  dopontk  ou  ofticois  biring 
tniined  in  all  parts  of  tho  art  of  war  so  as  to  know  what  to  look  for 
and  what  to  report  Tho  principles  of  such'  rccounaissanco  are 
determined  by  tno  gcnci-al  principles  of  both  strategy  and  tactics, 
and  arc  not  in  themselves  independent.  Nevertheless,  it  is  very 
important  that  it  shouhl  be  realized,  by  men  who  aro  sending  Ju 
rei>ort9  from  aome  one  point  of  a  largo  circle,  that  informaliou  in 
it>clf  apparently  unimportant  uiay  bo  of  the  greatest  valup  when 
it  is  collated  with  other  facta  either  already  knowu  or  siiuultaue- 
ously  gathered  from  other  quarters.  Thus,  for  instance,  a  news- 
paper  advertisement,  or  a  relercucc  to  a  particular  man  or  olficer  as 
not  being  with  his  regiment,  may  givo  negative  evidence  of  tho 
jvosition  of  that  rei^inient  which  may  becomo  of  great  imporlaui.'.'. 
fho  lifting,  thcrclore,  of  information  should  bo  chielly  left  to  the 
department  at  headqunrtcrs  which  has  charge  of  that  work.  Sjnes 
and  deserters  will  supply  evidcpee  tho  value  of  which  usually 
depends  ou  tho  power  of  tlio  department  to  check  their  assertions 
by  a  number  ot  minuto  facts  already  known.  Any  informatio,' 
about  tho  enemy -tor  the  country  which  ijiay  assist  to  that  end 
should  be  carefully  gathered  and  reported.  Numerous  forms  and 
rules  have  been  drawn  up  to  supply  hints  ns  to  the  kind  of  inXorma- 
tiou  about  roads,  rivers,  rail^ny.s,  villages,  &c.,  which  should  be 
gathered.  Lord  Wolselcy's  Pocket- Book  and  Colonel  Harrison's 
Handbook  are  the  best  for  these  purposes. 

Literature. — TIic  followinj;  boolia  may  be  recommended  ns  the  most  recent  anil 
moit  valuable  o;i  mallei  a  of  military  art,  (!)  On  tiicHcs,  tOMhIcli  modern  milittiiy 
lUcraturo  has  been  clilcfly  devoted,  SCO  Prince  Kifift  of  Hohcololic-IoKCifiiigen  a 
Lettert  on  cavalry,  Infantry,  and  aitlllety,  eapc-cially  those  on  the  Inst-n.imcd. 
Tlicse  ai'c  beinh'  nuw  truniilatcd  In  tho  Procecdiuiji  of  the  Royal  Artillery  Inslitti- 
tion,  (2)  On  ea\;ilry  tactics  two  anonymous  works  by  tho  same  writer  Hp])carLd 
in  Germany  In  1884  :  Die  Kao^llerie-Division  alt  Sch/ae/tletiHorper,  and  Uebcr\dte 
Deuajf'nutig,  Atisbittiung,  und  Verwendung  der  /ifiterei.  Tlio  former  has  been 
tianslaied  Into  Fieiich  In  the  Reiuc  de  Cavattrieo(  successive  nionihs  of  18S5-8C, 
and  wc  have  no  lit-sitation  In  &ay(nji  that  It  is  a  bisok  that  ouRtit  to  be  known  to 
every  ctBcer  of  every  mm  of  tlic  seivicc,  but  more  especially  to  evciy  cavalry 
offlecr.  Sec  also  Das  Voli  in  M'aff'en  ("The  Nation  in  Aims  "),  by  Buion  von  ilcr  ' 
Onliz,  whicli  h.is  been  completely  translntcd  Into  Krencli  under  the  title  of  La 
i*'a(ion  (trmee — organiiationmilitaire  tt  ffrande  tactiquc  modenies  (\$Si);  pans 
of  It  iiavc  been  translated  by  Sir  Lunilcy  Graham  In  the  Journal  of  Ihc  United 
Sei'vlcc  InstltutJon,  No.  1;>S,  vol.  xxxl.  (ISS7).  (3}  On  infantry  tacltcs  the  bonks 
are  legion.  Th.cy  should  be  rend  in  conjunetion  with  tho  actual  history  of  the 
bailies  on  wlilcli  their  conclusJons  aro  bused,  and  If  possible  with  ii  study  of  thciu 
on  the  crounil  on  wiiicli  tiiey  were  fought.  Peiluipilhe  most  Impoiinnt  are  Von 
Scherffs  Studiert  tu  iieuen  hifantfrir-Taktik  fI873),  translated  by  Sir  Luiuliy 
Graham,  New  Tactics  of  Iii/autry,  1875;  N'erdy  dii  Vernols's  Sludirn  iibcr  FflJ. 
diemt  (ISSC),  and  his  Studien  tlber  Truppen- Full  rung  (167;i-75),  and  the  numerous 
strittCBlcal  and  taellcal  sHidies  recently  published  in  Germany,— many  by  \'cin 
Glzycki,  and  in  somo  cases  translated  ns  we  have  nrtcd  above  by  Captnin  Spenser 
Wilkinson,  and  published  by  the  Manehester  Tactical  Suclety.  We  should  also 
recommend  a  perusal  of  Ool.  the  UlRlit  Hon.  J.  II.  A.  Jlucdonald'a  Common  Sa.se 
on  Parade  (18SC),  from  which  \vc  have  given  several  extmcts.  (-t)  On  strategy 
Pilnco  Kraft's  "atrntcKieal  lettcrs"have  ali-cady  been  nliuiU'd  to.  Sir  Edwiud 
Ilamley's  Operations  of  irflr(4[ii  ed,,  187S)rcmams  without  a  rival  in  tho  English 
liinguaRC  On  questions  of  stratcpy.  Wt  cannot  think  that  Clauaewitz's  gr*.at 
book.  On  ^yar.  translated  by  Col.  J.  J.  Graham.  1873,  has.ccased  to  be  of  vylue. 
Mcklcr's  Taktik,  which  represents  tho  course  for  tlie  Germiin  war  bchool,  has 
not  as  yet  been  translated:  It  is  a  most  impojtant  woik.  Noacldier  can  rtad 
Major  Adnn)8's  Qreat  Cumpaigns  without  advant.ige.  But  on  these  maltcrs  we 
must  conclude  by  e.\pressinc  our  conviction  that  an  e.sliauitive  study  of  at  least  a 
single  campali^n  carried  out  pretty  nearly  on  tho  principles  laid  down,  for  the  pur- 
poses of  the  siudy  of  general  history,  by  Dr  Arnold,  In  his  Lectures  on  History, 
i)ur  with  Just  such  mollifications  ns  apply  to  war  itmly.  Is  almost  Indispensable  to 
a  >oldlcr  who  would  dtiivenuich  value  from  those  boolis  which  examine  the  whole 
field  of  war,  aid  that  that  cultivuilon  of  the  judgment  nf  which  wc  have  spoken 
must  follow,  If  aoy  real  uic  is  to  be  made  of  either  one  orthc  other.    (J.  F.  M*.) 

NAVAL  STRATEGY  AND  TACTICS. 

The  introduction  of  steam,  armour,  the  torpedo,  and 
other  modern  changes  must  necessarily  have  produced 
modifications  in  naval  strategy  and  tactics  since  the  days 
ot  the  last  great  naval  war.  In  the  course  of  the  last 
eighty  years  wars  on  land,  both  in  Europe  and  elsewhere, 
have  been  frequent,  and  soldiers  have  thus  been  enabled 
to  keep  pace  with  modern  inventions,  and  to  accommodate 
their  strategy  and  tactics  to  the  ever-changing  conditions 
of  the  problem.  But  since  1805,  when  Great  Britain,  by 
her  crowning  victory  of  Trafalgar,  placed  herself  in  un- 
disputed command  of  the  seas,  and,  having  rendered  her- 
.self  superior  to  all  possible  combinations  against  her,  was 
thus  enabled  to  found  unmolested  her  unrivalled  colonial 
empire,  the  world  has  seen  no  naval  war  of  sufficient 
magnitude  to  enable  seamen  to  lay  down  maxims  of 
strategy  and  tactics  founded  on  actual  experience.  It 
does  not  follow,  however,  that  we  must  necessarily  give 
up  the  problems  as  insoluble  ;  we  are  entitled  to  reason 
by  analogy.  The  lessons  of  history,  if  not  foUowQd  too 
slavishly,  will  act  as  a  useful  guide ;  and  when  we  have 
made  due  allowance  for  the  superseding  of  sail  by  steam 
power,  and  the  consequent  limits  to  the  mobility  of  all 
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lighting  ships  dependent  on  their  suppiy  of  coal,  when 
we  have  taken  into  consideration  the  cutting  of  the  Suez 
Canal  and  the  possibility  of  another  through  Panama,  and 
whea  we  have  given  due  weight  to  the  possession  by 
various  nations  of  certain  strategic  points  on  the  surface 
of  the  globe  where  coal  may  be  obtained,  we  shall  be  able 
to  construct  some  not  altogether  imaginary  theories  of 
future  naval  strategy,  and  shall  probably  find  th%t  the 
problem,  at  least  as  between  Great  Britain  and  her 
maritime  rivals,  bears  a  striking  family  resemblance  to 
that  which  presented  itself  in  the  past  The  geographical 
factors  are  not  greatly  altered.  Some  new  .uaval  powers 
have  ^rung  into  existence,  and  must  be  taken  account 
of,  whilst  some  of  those  which  figured  conspicuously  in  the 
beginning  of  the  century  have  dwindled  into  insignificance; 
but  the  relative  interests  of  the  two  great  maritime  rivals, 
Great  Britain  and  France,  are  practically  unchanged. 

Strateijy.  —The  great  continental  powers  of  Europe,  in 

consequence  of  their  land  frontiers,  have  to  depend  mainly 

on  their  armies  to   defend  their  position,  and  maintain 

their  independence,  and  they  have  all  been  constrained  to 

adopt  a  system  of  forced  military  service,  aud  to  support 

great  standing  armies,  with  prodigious  reserves,  and  vast 

stores  of  war  material  constantly  at  hand.     For  them  the 

]>roblems  with  which  we  are  now  dealing  are  questions  of 

miijor  importance,  and  must  be  held  entirely  subordinate 

to  their  .military  requirements.     Italy  is  probably  the  only 

one  of  them  which  has  reason  to  fear  inva.sion  by  sea,  or 

de;icents  and  raids  upon  her  extended  coast  line ;  and  she 

has  lately  been  making  gigantic  efforts  to  supply  herbclf 

with  a  powerful  war  navy,  though  she  is  still  far  behind 

France,  the  only  power  from  whom  she  has  any  cause  to 

Strategic     apprehend  attack.     To  Great  Britain  alone  of  the  great 

problennuf  powers  of  Europe  are  the  problems  of  naval  strategy  of 

I>»r«moiini  pju^mount  importance.     Upon  a  thorough  knowledge  and 

to  Great     J"*'  appreciation  of  them,  with  a  sufficient  provision  of 

Britun.       physical  force  to  secure  their  successful  development  in  her 

own  interests,  depends  the  existence  of  the  British  empire. 

The  two  primary  factors  which  must  decide  the  future 

naval  strategy  of  Great  Britain  are  the  command  of  the 

English  Channel  and   the  protection   of   her  mercantile 

marine.     Upon  the  former  depends  her  own  safety  from 

invasion,  or  from  partial  but  disastrous  raids  upon  her  open 

commercial  cities  and  coast  towns;  and  upon  the  latter 

depends  the  no  less  vital  consideration  of  the  uninterrupted 

supply  of  food  and  of  raw  material  for  manufacture. 

Her  naval  supremacy  in  the  Mediterranean  is  of  vast 
importance,  for  U])on  it  vsill  depend  the  freedom  of  her 
princi|jal  route  to  India  and  Australia,  and  also  the 
eventual  retention  of  Malta,  Gibraltar,  and  Cyprus,  and 
of  that  priceless  possession  vaguely  termed  naval  prestige, 
upon  which  alone  she  can  found  a  claim  to  bu  classed 
amongst  the  great  jiowcrs  of  Europe.  But,  notwithstanding 
the  importance  to  Great  Britain  of  l>eing  able  to  hold  her 
iwn  in  tbo  Mediterranean,  cither  with  or  without  allies,  in 
the  event  of  a  war  with  France,  or  with  France  and  Russia 
combined,  it  cannot  be  considered  as  vital  to  the  exist- 
ence of  the  empire  ;  and  it  is  possible  to  conceive  circum- 
utanccs  in  which  she  might  be  driven  from  that  sea,  or  for 
•tratogic  reasons  bo  induced  tcm|iorarily  to  withdraw  her 
6bi|>a,  and  yet,  if  she  could  keep  o|>cn  her  alternutivo 
trodo  route  by  the  Cajw  of  Good  llopo,  and  protect  her 
'  food    supplies  from  America,  she  might  secure   time   to 

develop  her  unrivalled  maritime  rcsourccx,  and  eventually, 
notWkhatAnding  the  cnnrmous  temporary  loss  of  prestige, 
Tcgrfn  her  wonted  supremacy  on  all  nco-i. 

The  naval  ttrategy  of  the  past  was  ncceiwirily  a  some- 
what inenact  and  1iaphn»irii  banincM.  The  fact  that 
llecls  had  to  dojicnd  entirely  for  locomotion  upon  the 
fickle  and  uncertain  |>ower  of  wind  rendered  it  imiKwaiblo 


to  form  accurate  schemes  of  combiuation,  aud  thus  the 
most  carefully  planned  expeditious  and  enterprises  were 
often  frustrated  and  i-endered,  abortive  almost  at  the 
moment  of  consummation  by  a  foul  wind  or  storm.  All 
this  is  now  changed ;  the  present  development  of  steam- 
power  reuders  fleets  practically  independent  of  wind,  and 
even  storms  can  only  slightly  affect  them.  The  limit  to 
their  range  of  operations  dependent  on  their  coal  supply, 
with  the  question  of  the  possibility  of  replenishing,  adds 
another  element  of  certainty  to  the  data  upou  which  we 
can  form  accurate  calculations  as  to  the  power  and  mobility 
of  fleets.  It  has  become  possible,  therefore,  to  say  that 
naval  strategy  is  no  longer  the  inexact  and  haphazard  busi- 
ness, depending  largely  on  chance,  which  it  was  of  old,  but  an 
accurate  and  most  interesting  science,  worthy  of  the  close 
attention  and  practical  study  of  the  most  skilled  exjierts. 

The  two  principal  objects  of  the  naval  strategy  of  Great 
Britain — the  command .  of  the  narrow  seas  around  her 
coasts,  and  the  protection  of  her  mercantile  marine — are 
to  a  certain  extent  different,  though  not  actually  inde- 
pendent of  each  other.  Thus  she  might,  by  providing  an 
overwhelming  fleet  of  iion-clads,  and  neglecting  to  build  a 
sufficiency  of  fast  cruisers,  retain  undisputed  command 
of  the  narrow  seas,  and  yet  have  her  commerce  swept  off 
the  ocean  by  an  enemy  provided  with  numerous  fast, 
far-ranging  cruisers ;  and  on  the  other  hand,  it  would  be 
u.seless  for  her  to  provide  vast  numbers  of  vessels  of  the 
latter  class  to  protect  her  commerce  all  over  the  world,  if 
by  neglecting  her  iron-clads  she  lost  command  of  the 
narrow  seas,  aud  saw  her  merchant  ships  captured  in  sight 
of  their  ports.  It  is  obvious,  therefore,  that  her  only 
safety  depends  upon  an  ample  supply  of  both. 

The  naval  strategj'  of  the  last  war  may  bo  briefly  but  Bl6ck»a«o 
comprehensively  described  as  a  blockade  of  the  enemy's  ">""y'" 
ports.  The  question  which  now  exercises  the  minds  of  ^ 
seamen  is  whether  blockade  is  at  present  possible,  and  if 
so  under  what  conditions  ;  and  the  conclusion  which  seems 
to  have  been  arrived  at  by  the  ablest  naval  strategists  of 
the  present  day  appears  to  bo  that  a  clo.se  blockade, 
carried  on  under  the  old  system,  is,  for  various  reasons,  no 
longer  possible.  What  is  now  practicable  is  observation, 
or  watching  by  a  chain  of  look-out  ves.sels  in  connexion 
with  a  superior  fleet,  in  such  a  way  that  the  squadron  in 
port  would  bo  masked  (to  use  a  military  term),  or  in  other 
words,  that  they  would  bo  unable  to  leave  the  l>ort  with- 
out the  extreme  probability  of  being  obliged  to  meet  and 
engage  with  a  superior  force.  The  distance  at  which  tho 
mucking  fleet  should  remain  from  the  blockaded  port,  and 
tho  question  whether  they  should  be  kept  under  weigh, 
or  at  anchor  at  some  suitable  anchorage,  are  pointa  of 
detail  which  come  more  under  tho  head  of  tactics,  and 
must  be  decided  in  each  individual  case  in  accordance 
with  local  circumstances,  and  with  such  con.siderationa  as 
tho  prospect  of  the  blockading  fleet  being  or  not  being 
subjected  to  tho  attacks  of  torpedo  boats  and  const  de- 
fenders, which,  although  not  strictly  speaking  seagoing 
vessels,  are  yet  ca[>ablo  of  exercising  potent  energies  within 
a  certain  zone  of  thiir  port,  by  selecting  tho  moat  suitable 
time  and  wukther  for  their  ojK-ration.i.  Such  considera- 
tion* render  it  obvious  that  tho  blockading  nhiju  must 
greatly  exceed  tho  sea  going  force  in  the  port  blockaded, 
as  they  render  theniselvca  liable  to  all  sorts  of  subsidiary 
but  very  effective  attacks  from  comparatively  insignificant 
forccii,  which,  in  consequence  of  their  own  distance  from 
their  l>a.sc  of  operations,  they  would  bi>  unable  to  reply  lu 
in  a  similar  manner.  If  tbo  blockading  force  is  to  bo 
kept  constantly  under  weigh,  ita  nunil>cri  must  bo  still 
further  incrrA.se<l,  as  in  that  ca.so  a  certain  pro|<ortion  of 
the  ships,  vnriously  ostiniated  at  from  oiic-»ixlh  to  oho- 
third,  must  be  conticually  absent  from  their  hlatiou  for 
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the' purpose  of  replenishing   their  cctii  supply,   and   of 
making  tha<o  ropairs  to  macliinery  which  are  incidental 
to  Bteani  ships  kept  constantly  under  woijjh.' 
jwiA  The  clloi-tive   biivkado  of  an  enemy's  ports  would  of 

;»«»«■.  itself  provide  for  the  protection  of  conmicrcQ,  for  if  no 
hostile  ships  could  cscap^Jthcro  would  bo  nothing  to  prey 
uiK>n  the  conunercia.  Such  experience,  however,  as  was 
gaiued  during  the  American  civil  war,  supported  by 
nunicrous  peace  trials  and  general  nautical  experience 
on  the  subject,  tends  to  show  that  a  perfectly  effectual 
blockade  is  impossible,  as  ai.'ninst  steamers:  some  vessels 
of  high  speed  will  certainly  lind  means  of  escaping  on 
tlarl^jight?  or  during  thick  weather,  so  that  it  becomes 
jiecelsary  for  a  rich  commercial  nation,  whose  merchant 
shi|>s  cover  every  sea,  to  make  arrangements  for  providing 
ot  least  two  cruisers  of  superior  speed  and  greater  coal 
endurance,  to  look'after  every  one  of  the  hostile  raiders 
which  may  csca])©  the  blockade  and'  endeavour  to  adopt 
the  tactics  of  the  famous  "Alabama."  Some  half  dozen 
Confederate  cruisers  of  feeble  power  and  insignificant  speed 
succeeded  in  driving  the  merchant  flag  of  the  United 
States  off  the  ocean,  and  deprived  that  country  of  the 
large  share  of  the  carrjing  trade  of  the  world  which  it 
♦.hen  jKissesscd.  f  A  similar  disaster  to  Great  Britain  in  her 
orcscnt  unique  position  would,  it  is  almost  superfluous. to 
point  out,  have  far  wider  consequences. 

Some  high  political  authorities  have  given  it~as^their 
Bpinion  that  no  fleet  of  fast  cruisers  which  it  would  be 
possible  to  provide  would  suffice  for  the  protection  of 
Great  Britain's  commerce  in  case  of  war  with  a  maritime 
power.  This  may  or  may  not  be  the  case,  but  it  is  a 
view  not  generally  shared  by  the  highest  naval  authorities, 
who  take  into  consideration  the  possession  by  Great  Brita'n 
of  the  principal  coaling  stations  of  the  world. 

'a  novel  but  apparently  not  unpractical  propositiotThas 
been  made  by  one  of  the  ablest  and  most  thoughtful 
admirals  of  the  British  navy,  with  a  view  to  prevent  the 
wholesale  transfer  of  the  mercantile  marine  to  a  neutral 
flag  on  the  outbreak  of  war  with  a  maritime  power.  It  is 
to  the  effect  that  the.  national  exchequer  should  guarantee 
to  make  good  all  war  losses,  provided  owners  conformed 
V>  a  few  simple  but  not  too  harassing  regulations  as  to 
routes  and  times  of  sailing,  to.be  laid  down  by  the 
Admiralty' from  time  to  time.  >  It 'is  quite  possible  that 
the  call  on  the  national  purse  might  b&  enormous,  perhaps 
a  hundred  millions  sterling  during  the  first  six  months  of 
the  war;'i'but  no  mnlct  it  would  be  reasonable  to  conceive 
Would  equal  the  amount  of  the  indirect  national  loss  which 
would  accrue  from  the  wholesale  transfer  of. the  carrying 
trade  of  the  country  to  a  foreign  flag. 

The  subject  is  worthy  of  the  attentive  consideration  of 

all  those  who  essay  to  deal  with  the  great  questions  of 

naval  strategj',  as  the  protection  of  the  mercantile  marine 

of  the  country  from  either  direct  or  indirect  destruction 

U  one  of  the  principal  factors  in  the  problem  ' 

Cbai'iM       Tactics. — If  naval  strategy  has  been  modified  by  t&6 

in  rfi.    recent  inventions  and  alterations  in  warlike  materials  and 

'"'Wii     [jjg  motive  power  ot  ships,  it  is  certain  that  the  same 

Saosc.?  have  had  a  still  greater  effect  upon  all  preconceived 

notions  of  naval  tactics. 

Wcjithcr  gauge  will  no  longer  be  sought  for  as  an 
advantage,  v  In  fact  in  all  cases  of  attack  by  surprise, 
such  as  an  assault  by  torpedo  boats,  or  Other  light  craft, 
for  the  purfiose  of  harassing  a  fleet,  the  attacking  force 
would  certainly  ^approach  from  the  leeward,  by;which 
tactics  the  smoke  from  every  gun  fired  by  Jhe  fleet  rtould 
let  as  a  screen  to  hide  their  movements,  and  protect  them- 
Vom  machine  gun  fire;  for  not  even  the  beams  of  th»^ 
ilectric  light  can  penetrate  smoked 
A  large  amount  flf.spnciflative  writing  .has  lately^been 


indulgocl  in, "by  both  Jinglish  and  I'Yench  wiitcis,  as  to 
the  naval  tactics  of  the  future.  Wo  hear  of  "  rauiniin^ 
tactics^"  "the  end-on  attack,"  "the  inclic,"  and  jiiriouJ 
other  somewhat  vague  phrases,  used  to  express  tho  views 
of.  theorists  as  to  tho  probable  tactics  of  a  future  naval 
battle  ;  and,  whilst  tho  torpcdoist  tells  us  that  his  weapon 
(meaning  tho  locomotive  torpedo)  will  certainly  ilccid(?aii 
action,  and  forbid  ships  to  approach  near  cnoui^li  for 
ramming,,  the  artillerist  laughs  to  scorn  the  inaccuracy 
and  limited  range  of  torpedoes  moving  in  such  a  denso 
medium  as  water,  and  maintains  that  his  weapon,  ot  far 
greater  accuracy,  almost  equal  destructive  power,  ant' 
immensely  greater  range,  will  ns  of  old  decide  the  battle.' 

It  is  probable  that  all  throe  weaiwns,  ram,  gun,  and 
torpedo,  will  play  a  part  in  future  naval  battles,  though 
many  thoughtful  and  practical  seamen  seem  to  be  coming 
to  the  conclusion  that  tho  ram  will  not  bo  deliberately 
used,  except  perhaps  to  give  tho  cmip  (h  ijrai-c  to  a  ship' 
with  her  engines  already  disabled ;  and  tliis  even  would 
appear  to  bo'a  wanton  destruction  of  a  ship  which  might 
become  a  valuable  prize,  and  an  inhuman  sacrifice  of  liv«j 
no  longer  cajxibla  of  exercising  any  material  influencewn 
the  battle. 

It  seems  to  be  thought  that  ramming  when  it  takes  Raniy 
place  in  action  will  bo  as  often  accidental  as  delibera'to ;  raing^ 
and  indeed  the  present  high  speed  and  great  size 'and 
weight  of  ironclads  would  probably  forbid  practical  ts^a- 
nien  from  adopting  that  mode  of  attack.  Two  ships^  of 
from  ten  to  thirteen  thousand  ton.s,  meeting  end  on  at  a 
.speed  of  2S  knots  an  hour  (assuming  the  speed  of  each  to 
be  14  knots),  would  certainly  prodnce  mutual  destruction, 
with  loss  of  the  lives  of  ahnost  all  on  board,  and  it  seem? 
difficult  to  believe  that  any  .two  men  who  still  retained 
calm  judgment  and  reason  would  deliberately  adopt  such 
a  suicidal  method  of  fighting,"  if  indeed  it  be  possible  to 
steer  two  large  ships  at  high  speed  with  such  accuracy  as 
to  cause  a  direct  collision, ;;^a  point  which  many  practical 
feAmea  doubt. 

On  the  other  hand,  "a  ship 'striking  another  on  the 
"Broadside,  or  at  any  angle  approaching  a  right  angle 
would  probably  cause  the  destruction  of  the  latter,  with 
but  trifling  injury  to  hprself,  supposing  her  bows  to*be 
properly  constructed  for  ramming ;  but,  in  order  to  place 
a  ship  in  a  situation  to  strike  such  a  blow  (both  'ships 
proceeding  at  speed),  she  would  herself  have  to  assupie  a 
very  critical  position*;  that  is  to  say,  she  would  have  to 
expose  her  broadside,  or  in  other  words,  she  would  have  to 
place  herself  almost  as  much  across  the  assumed  path  of 
her  adversa/y  as  the  adversary  was  across  hers ;  in  which 
position  fho  miscalculation  erf  a  few  seconds  in  time,  a 
knot  or  two  in  speed,  or  even  a  small  touch  of  the. helm 
of  either  ship  at  the  last  moment,  would  turn  the  woutd< 
be  rammer  into  the  victim,  s  It  is  probable  therefore  that,, 
if  ramming  takes  place  in  action,  it  will  be  more  frequently 
by  accident  than  design. 

JIuch  has 'been  made^by  the  advocates  of  ramming 
tactics  of  the  incident  of  tho  battle  at  Lissa,  where  the 
Austrian  wooden  ship  "Ferdinand  Max*",  rammed  and 
sank  the  Italian  iron-clad  "  Re  d'ltalia  ";  but  it  has  been 
stated  on  high  authority  that  the  brave  Tegethoff  himsell 
hasi'disclaimed  any  preconceived  design  in  the  matter, 
further  than  that  he  suddenly  observed  through  the  smoke 
a  grey  object  in  front  of  him,  which  he  took  to  be  ar 
enemy,  that  he  ordered  his  ship's  engines  to  be  put  ''  fnlJ 
speed  a-head'l  and  his  ship  to  he  steered  for  the  object, 
and  that  he  .then  found  he  had  rammed  and  sunk  ^hf 
-"J?e  d'ltalia;''"' 

Tn  some  instances  modern  ships  have  been  designefl  and 
built  with  a  view  to  carrying  out  some  special  plait  of 
tOitice     Thns  in  the  British  navy  several  ships  have'beeu 
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Mill  for  the  "  end-on  attack,"  as  it  U  called,  a  somewhat 
vague  term  for  expressing  the  desire  of  some  officers  to 
fight  their  ships  end-on  to  the  enemy, — tactics,  however, 
which  can  only  be  consistently  carried  out  if  the  enemy 
•oasents  to  run  away  ;  otherwise  it  is  evident  that,  if  both 
.hips  continue  to  advance  towards  each  other,  they  will 
Dicet,  and  if  they  do  not  strike  and  sink  each  other,  they 
must  pass  from  the  "  end-on "  to  the  "  broadside-on," 
then  "  stern-on,"  and  then,  unless  they  mutually  agree  to 
run  away  from  each  other,  they  ulust  pass  through  the 
"  broadside-on "  position  again  before  they  resume  the 
"  end-on  "  or  bow  attack. 

It  would  seen  therefore  to  be  wise  not  to  construct  the 
ordinary  battle  ships  for  any  particular  method  of  attack, 
whilst  the  whole  subject  is  in  such  an  untried  and  specula- 
tive condition,  and  so  much  necessarily  depends  on  the 
tactics  of  the  enemy,  but  rather  to  make  ships  as  strong 
all  over,  both  offensively  and  defensively,  as  it  is  possible 
to  do  upon  a  given  displacement  and  at  a  certain  cost. 

The  principal  tactical  formations  for  modern  fleets  are — 
single  column  in  line  ahead;  two  and  three  columns  in 
line  ahead ;  the  same  in  line  abreast ;  quarter  line  or  line 


of  bearing ;  indented  line  ;  and  the  group  lormation.  In 
the  last-named,  a  group  of  three  ships  becomes  the  tactical 
unit  instead  of  the  single  ship  ;  there  is  a  leader  with  a  ship 
on  each  quarter  at  different  angles  and  different  distances  ; 
and  in  this,  and  also  in  the  indented  line  formation,  the 
object  is  to  keep  the  broadsides  of  the  ships  open  or  clear 
of  consorts  ;  but,  in  consequence  of  the  more  recent  battle 
ships  not  being  built  specially  with  a  view  to  broadside 
fire,  these  somewhat  complicated  formations  are  not 
generally  popular. 

Science_and  the  ingenuity  of  inventors  are  day  by  day 
adding  fresh  weapons  of  more  terribly  destructive  energy 
to  the  already  prodigious  list  of  war  material,  and  the 
attack  may  be  said  to  keep  always  well  ahead  of  the 
defence,  so  that  it  becomes  more  difficult  to  lay  down 
fixed  rules  for  tactics  than  for  strategy.  Much  will 
depend  upon  the  personal  genius,  nerve,  and  happy  in- 
spirations of  the  individual  admirals  and  captains  who 
first  find  themselves  engaged  in  a  modern  naval  battle ; 
and  national  instincts,  and  practical  experience  in  handling 
steam  ships  at  high  speed,  will  count  for  much  towards 
the  issue.  (c.  c.  P.  F.) 


WARAXGAL,  or  Wobuncul,  an  ancient  town  in  the 
Nizam's  Dominions,  or  Hyderabad  state,  situated  86  miles 
north-east  of  Hyderabad  city,  in  17'  5S'  N.  lat.  and  79°  40' 
E.  long.,  and  containing  in  1881  a  population  of  3317. 
It  was  the  ancient  capital  of  the  Hindu  kingdom  of 
TelingAna,  founded  by  the  Narapati  Andhras,  of  which 
now  little  remains  to  denote  its  former  grandeur  except 
the  four  gateways  of  the  temple  of  Siva.  These  are  still 
in  a  state  of  tolerable  preservation. 

WARASDLV.     See  Varasd. 

WAKBLER,  in  ornithology,  the  name  bestowed  in  1773 
jy  Pennant  {Geiicrc  of  Birds,  p.  35)'  on  the  birds  removed, 
in  1769,  by  Scopoli  from  the  Linnxan  genus  Motacilla  (cf. 
'Wagtail)  to  one  founded  and  called  by  him  Sylvia, — the 
last  being  a  word  employed  by  several  of  the  older  writers 
in  an  indefinite  way, — that  is  to  say,  on  all  the  species 
of  Motaciila  which  were  not  Wagtails.  "  Warbler  "  has 
long  been  used  by  English  technical  writers  as  the 
equivalent  of  Sylvia,  and  consequently  generally  applied 
to  all  members  of  the  Family  Sylviida  thereon  raised, 
which  has  since  been  so  much  subdivided  as  to  include  a 
vast  number  of  genera,  while  species  almost  innumerable 
have  from  time,  to  time  been  referred  to  it. 

Until  recontly  ornithologists  had  come  to  agree  rrctty  well  as  to 
Khich  forros  should  be  cunsiJcrcJ  to  Ulong  to  the  ismily  Sylriidm, 
— the  "Amcrlcin  Warblers"  (itniolillidii),  to  bo  presently  con- 
•i'l'^ri-il,  being  Uicrefrom  segreg.itcJ  ;  but  some  writers,  seeing  the 
ilifi;  iilty  of  separating  tho  remainder  from  tho  TurdidM  (tf. 
Tmi'-'"»h),  tried  to  got  oTcr  it  by  proposing  to  erect  an  intermediate 
FftTiiiiy  for  tlie  WuEATtAP,  (7.0.)  and  some  similar  forms,  under 
(he  niime  Siuncoiidjt.  Id  truth  tho  ditliculty  was  thereby  doubled, 
for,  if  it  was  before  hard  to  distinguish  between  Sylviida  and 
T"r'f"fT,  it  h-^s  Rtnort  herome  Jiarlf-r  to  distinguish  on  tho  one 
I  .1  on  tho  other  In-tween 

■  :ais  caused  is  clflefly  duo 

1  1  form  of  tho  views  put 

1  ■  :-i,  and  reviseil  by  him  in  1874  (c/  Orsi- 

V'T  him,  however,  it  in  to  be  said  that 

b      -■  "     '        ,    '"     ■    ^      ■    "    ■    ■   ^  ■    :i  r.      .-niled, 

fii,  !  ;  >■   pro- 

■f,:ii.  .    ..   .     .    „  .  a  I-  ,  ■::' inent, 

and  lo)To  to  any  '  rcsulu  tho  task  of  div 

ror*»nnr    b"**    •'  Henee    ft     ha«    been 

■  Avail's 

•  ..:e«l 

I -   , J  creo 

through  miachanc*.  tjull  tha  greatest  allowanea  must  b*  made  for 
•h'>*«    who    a^'emptMo    r^Hti'-"    *o   '»r'l«T    •nrh    a    mnllitndinons 


variety  of  small  diTerentiating  characters,  pointing  in  numerooi 
directions — while  the  essential  structure  of  all  is  apparently  ao 
similar  that  at  present  there  is  no  hope  of  assistance  from  tha 
aoatoniist  or  the  niorphologisL  But  the  affinity,  seeming  or /cal, 
to  tho  Turdidx  docs  not  ofl'er  the  only  difficulty.  Tha  resemblaoctt 
which  some  other  forms,  often  placed  with  the  Sittviidr.,  bear  to 
the  TimeliidiB  ' — the  Craleropadida  of  some  svstcmatists — is  equally 
if  not  more  puzzling.  It  is  admitted  by  many  systeinatists  that 
tho  Timetiidai  form  a  group  that  lias  been  made  a  "refuge  for  the 
destitute,"  a  gi'oup  into  which  genera  and  species  that  were  trouble- 
some to  classify  b.we  been  thrust ;  and,  as  a  natural  consequenco, 
the  limits  of  such  a  "  Family "  or  group  have  scarcely  been 
plausibly  defined.*  It  api^ars  that  th-j  so-called  TifnciiiUa  lead 
otr  to  other  groups,  as  the  Laniitlm  {i-f.  Sur.IKE)  and  uh.it  not,  and 
their  existence  as  a  separate  "Family  "  can  hardly  bo  takey  for  a 
certainty,  iigain,  a  small  group  of  birds,  almost  wholly  peculiar  to 
the  Australian  region,  have  heen  sometimes  se]>anited  as  ilaluridm, 
and  of  these  more  must  be  said  presently.  Lastly,  there  are  certain 
genera  that,  though  formerly  included  without  hesitation  among 
tho  Syhiida,  havo  lattly  been  designated  * '  Fly-ratchcra, "  on 
grounds,  however,  that  havo  not  been  explained. 

To  deal  with  this  theme  in  satisfactory  detail  would  require  far 
more  space  than  can  hero  be  allowed,  for  the  fnilurcs  of  later 
systematists  \Yould  have  to  be  shewn  by  a  scries  of  minute  criticisms 
of  a  kind  that  would  be  only  acceptable  to  specialists,  and  hanlly 
understood  by  others  than  exports.  All  things  then  considered,  it 
would   seem   to   bo  best   for  our   present  put  rd  tho 

*' \S'arMt'rs" — without  pli-iging  our  faith  to  t'  11  of  a 

"  Family  "  Sylviidx—inm  tho  i>oint  of  view  n  1  lefor« 

tho  more  recent  and  perplexing  (t)ecauso  ill-dctiiicU)  opiiaous  wero 
introduced,  and  that  asject  is,alTorded  by  the  ncbeme  furnished 
by  Canon  Tristr.iin  to  Mr  Wallace,  and  by  1  :  '  •  '.  in  his 
Gtofjraphicat  Dv^trtlution  of  Aniviati  (ii.  pp.    .  .t  our 

limits  will  only  allow  us  to  touch  upon  a  few  of  1!  ninent 

mcmbcra  in  addition  to  thoso  which  havo  already  bivu  or  will  form 
tho  subject  nf  nrpunitn  articles.  In  this  scn^o  tlien  tho  first  that 
may  bo  m- 1.  '  '        "  ,'■-'-,.*;- 

habit,  usti 
linm,  the  f  ■ 

bird  or  Scdgo- Warbler,  Arrvcryhtutu  a^.iutnvlitniis,  wbu*,.'  cltAttoiiiig 
Bong  resounds  in  aummer-limo  from  almost  every  wet  ditch  in  most 
parts  of  lirilain.     As  i     •'  with  so  many  of  its  allies,  the 

skulking  habits  of  th'  In  b.i  far  more  often  heani  thsn 

seen;    but,  with  a  liti:     .  it  may  bo   giucrilly  oUervcd 

flftting  al>out  the  up(>etinust  twigi  of  tho  bushes  it  freijucnts,  and 
its  mottled  back  and  tho  yellowish-white  streak  o»or  its  rye  serve 

to  distinguish  it  frr.ni  its  ally  llo  P-     '  ""- ,■:      I  'V--' '  -     •» 

j/rrp-r-»«,  whii  h  is  clad  in  a  wholly 

Hst  can  also  lie  recognized  by  its  till' 

saldom  doe*  it  stray  from  tba  reod-boda  which  aia  lU  favuuiiic 


•  Theso    are   eiotio   birds,    kavtng   no  rwognlr'l    Pnoh..].    name. 

Thoso  of  "  BAbblers,"  "  Ilusb-Batiblers,"  and  "  1  >he«  " 

tiavn  Urn   applie.1  to  them  I'y  some  writers,  who  i  to  l>o 

■    .   .-hsracterilrd  by  their  shnrt,  rounded,  art'I  u;. 'if\f. I  wlnjrs. 

Sharpo'o  nurilortoui  tlTortv  Cul.  D.  Bnt  JfvMvM,  vol*. 
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hinnti.  h)  thorn  penf mllv  it  haiMj  one  of  the  inn^t  bfnutiful  o( 
iie«t««  miil«  of  thlp  socvl-bmnchcs  of  Iho  rtod  ami  1  >n^  ^m-^-^,  wounil 
hoiuontally  round  ami  round  so  as  to  incUulo  in  it^  substance  the 
liriug  Htua  of  thrfi'  or  four  ree^ls,  between  which  it  is  sus|wndcd 
at  t  conrcnient  htight  above  the  water,  and  the  structure  is  so  deep 
that  the  e;^-;  '  ■  *  "^'1  out  rrhen  its  jirons  are  shaken  bv  the 
wind.     Of  ^  !nbiu  is  the  I!ecd-lhru>h  or  Great  Itced- 

\>*arbler,  .^.  ■  .s,  a  loud-voieed  species,  abundant  on  tlie 

Continent  but  \\:y  tit,j!v  straying  to  England.  Much  interest  also 
att,u-hea  to  the  s|vcie5  Vnowu  as  Savi'a  Warbler,  ji.  lttsii»ioid(s, 
which  was  onlv  recognized  a5  a  constant  inhabitaut  of  tho  Ken- 
district  of  Kn;^l.;ii  1  a  few  years  before  its  haunts  were  destroyetl  by 
druinage.  The  I.ist  example  known  to  have  l>een  obtained  in  this 
country  was  kilkd  in  1S5'3.  The  nest  of  this  species  is  peculiar, 
placed  on  the  ground  and  formed  of  the  blades  of  a  species  of 
Olyreria  so  skilfully  cntwine>I  as  to  he  a  rcry  permanent  sti-ucture, 
anU  it  is  a  curious  fact  that  its  nests  were  veil  known  to  the  seOi^e* 
ei!'tcrs  of  the  district  which  it  most  frequented,  as  those  of  a  bird 
".  they  Were  unacquainted,  long  before  the  builder  was 
y  naturalists.     In  coloration  the  bird  sojnewhat  re- 

i    I' ;ghtingale  (whence  its  sjKcilic  name),  and  its  song  differs 

from  thai  of  any  of  those  before  mentioned,  being  a  long  smooth  trill, 
]iitched  higher  but  possessing  more  tone  than  that  of  the  Grass- 
hopi^er-Warbler,  A.  nariits — the  Salicaria  Itxii^U'Ua  of  nianyanthors 
— wnich  is  a  widely-distributed  species  throughout  the  British  Isles, 
not  only  limited  to  marshy  sites,  but  atfecting  also  dry  soils,  in- 
habiting indilTerently  many  kinds  of  places  where  there  is  tangled 
and  thick  herbage,  heather,  or  brushwood.  In  thoso  parts  of 
England  where  it  was  formerly  most  abundant  it  was  known  as  tho 
Reeler  or  Reel-bird,  from  its  song  resembling  the  whirring  noise  of 
the  reel  at  one  time  used  by  the  spinners  of  wool.  Tho  precise 
determination  of  this  bird — the  Grasshopper  Lark,  as  it  was  long 
called  in  books,  though  its  notes  if  once  heard  can  never  be  mistaken 
for  those  of  a  grasshopper  or  cricket,  and  it  has  no  affinity  to  tho 
Larks — as  an  English  species  is  due  to  the  discernment  of  Gilbert 
White  in  176S.  In  its  habits  it  is  one  of  the  most  retiring  of  birds, 
keeping  in  tho  closest  shelter,  so  that  it  may  bo  within  a  very 
short  distance  of  an  eager  naturalist  without  his  being  able  to  see 
it, — the  olive-colour,  streaked  with  dark  brown,  of  its  upper 
plumage  iielping  to  make  it  invisible.  The  nest  is  very  artlully 
concealed  in  the  thickest  herbage.  The  foreign  forms  of  Aquatic 
Warblers  ar^far  too  numerous  to  be  hero  mentioned. 

In  the  scheme  already  mentioned,  a  Subfamily  Drymacins:,  with 
15  genera  and  nearly  200  species,  is  recognized.    That  such  a  natural 

f:roup  may  exist  is  quite  likely,  but  about  its  composition  and 
iraits  much  doubt  cannot  fail  to  be  entertained.  If  its  existence 
be  ackno\vj«;dged,  tjie  remarkable  genera  Ortholomus  with  about 
12  aud  Ciiticola  with  some  30  species  may  bo  fairly  admitted  as 
belonging  to  it.  The  former  includes  the  Tailor-birds  of  the  Indian 
region  ef  which  all  have  heard  or  read,  for  tlieir  habit  of  sewin" 
together  the  leaves  of  plants  so  as  to  form  a  cone  in  which  to  build 
their  nesta  has  often  been  described  and  the  fabric  figured.  Jcrdon 
{B.  Tudia,  iL  p.  166)  writes  of  the  common  Indian  Tailor-bird, 
0.  longicauda,  that  it  "makes  its  nest  of  cotton,  wool,  and  various 
other  soft  materials,"  and  "draws  together  one  leaf  or  more,  gene- 
»11V  two  leaves,  on  each  side  of  the  nest,  and  stitches  them  together 
with  cotton,  either  woven  by  itself,  or  cotton  thread  picked  up; 
and,  after  jassing  the  thread  through  the  leaf,  it  makes  a  knot  at 
tho  end  to  fix  it'*  Cistfcoia,  of  which  one  species  inhabits  the 
aouth  of  Europe,  follows  the  same  trade  on  stems  of  grass,  confining 
them  by  stitcr.es  above  the  nest,  which  assumes  a  globul.'ir  form. 

In  the  same  group  Dri/macwm  is  placed  by  some  authors  tfie 
Australian  genus  .Valiinis,  to  which  belong  the  birds  known  as 
"Superb  Warblers,"  and  they  are  not  inaptly  so  named,  since 
in  beauty  they  surpa-ss  any  others  of  their  presumed  allies.  Part 
of  the  plumage  of  the  cocks  in  breeding-dress  is  generally  some 
ahade  of  intense  blue,  and  is  so  glossy  as  to  resemble  enamel,  while 
black,  white,  chestnut,  or  scarlet,  as  well  as  green  and  lilac,  are  also 
present  in  one  species  or  another,  so  as  to  heighten  tho  effect.  But, 
as  already  stated,  there  are  systeuiatists  who  Would  raise  this  genu.«, 
which  contains  some  1.1  species,  to  the  rank  of  a  distinct  Family, 
though  on  what  grounds  it  is  hard  to  say. 

Of  the  other  Subfamilies,  Saxicolinse,  Siihiinw.  and  PA  ylhscopinm, 
will  be  conveniently  treated  under  Wheatpar,  AVhitethroat,  and 
pVillow-]  Wp.ES-  (V7.r.),  while  the  r.utkiltinte  have  been  alrcadv 
mentioned  under  NionTiNGALE,  Redbreast,  and  Redstat.t,  and 
the  Aci^citDriiue  under  [Hedge-]  •Sparrow. 

The  birds  known  as  "  Am&rican  Warblers,"  forming  what  has  iiow 
for  a  long  while  been  almost  universally  recognized  as  a  distinct 
Family,  ifniotitlidx,  remain  for  consideration.  They  possess  but 
nine  instead  of  ten  primaries,  and  are  peculiar  to  the  New  World. 
More  than  130  species  have  been  described,  and  these  have  boon 
grouped  in  20  genera  or  more,  of  which  members  of  all  but  three  are 
at  le:i5t  summer-visitants  to  Xorth  America.  As  a  whole  they  arc 
mur-h  more  fcrightly  coloured  than  the  Si/hiida  {.Valttrus,  if  it 
belongs  to  thtm,  always  excejitcd) ;  for,  though  tho  particular 
genua  Uniolilta  (from  which,  as  the  fortune  of  nomenclature  will 


have  it,  tho  Family  fakes  its  right  name)'  is  one  of  tho  most 
abnormal — its  colours  being  plain  black  and  white,  and  its  habits 
rather  resembling  tho*o  of  aTKKR-CKEEi'ER  (j.v. )— in  other  groups 
chestnut,  bluish-groy,  and  pvew  appear,  tho  last  varying  from  aif 
olive  to  a  saffron  tint,  and  in  somo  groups  the  yellow  predominates 
to  an  extent  that  his  pained  for  its  weareis,  belonging  to  the  genus 
Daidrtvca,  the  name"  of  "(iolden"  Warblers.  In  the  genus  iSc/o- 
phac/a,  the  members  of  which  deserve  to  bo  called  "  Fly-cntcliiiig" 
Warblers,  the  plumage  of  tho  males  at  least  presents  yellow,  orange, 
scarlet,  or  crimson.  Dr  Coues  (A'trj/  ..V.-.-Ihi.  Hirds,  ed.  2,  p.  2SS), 
following  on  tho  whole  tho  arrangement  of  Baird,  Hrewcr,  and 
Ridgway  (jV.-Atit.  Birds,  i,  p.. 178),  separates  tho  whole  Family  (for 
which  ho  arbitrarily  rotains  tho  nanio  Si/lvicolidx)  into  three  Sub- 
families, SijUicoIiiiK  (  —  MiiiolilliHa:),  Iclcriinx,  and  Sdojihayiux, 
grouping  tho  genera  JIniotiUa,rarula,  and  Pcnccdromus  as  "  Creep- 
ing >Yarblcrs ';  Gcolhhjpis,  Oporornis,  and  Shmis  as  "Ground- 
Warblers";  Profoiiotaria,  Hdmiuthothcnts,  ax]tl  Ildmiuthophila  as 
"  Worm-eating  Warblers";  Sclopltaga,  Cardcllina,  and  Mijiodiodcs 
as  "  Fly-catohing  Warblers";  Jdcria,  which  perhaps  may  not 
belong  to  tho  Family,  standing  alone ; -and  i^nK^iaca  as  "Wood- 
Warbtors." 

Tho  Mniofiltidm  contain  forms  exhibiting  quite  as  many  diverse 
modes  of  life  as  do  the  Si/lviidx.  Some  are  exclusively  aquatic  in 
their  predilections,  others  affect  dry  soils,  bitishwood,  forests,  and 
so.  on.  Almost  all  the  genera  are  essentially  migratory,  but  a  largo 
proportion  of  the  species  of  Dcndrtxca,  Sdophaga,  and  especially 
Jlasitatterus,  seem  never  to  leave  their  Neotropical  home  ;  while 
tho  genera  L£ucopc:a,  Tcrctristis,  and  Microh'ciux,  comprising  in  all 
but  5  species,  are  peculiar  to  the  Aiitilles.  Tho  rest  arc  for  the 
most  part  natives  of  North  America,  whcio  a  few  attain  a  very  high 
latitude,- penetrating  in  summer  oven  beyond  the  Arctic  Circle,  and 
thence  migrate  southward  at  the  end  of  summer  or  in  tlie  fall  of 
the  year,  some  reaching  Peru  and  Brazil,  but  a  few,  a.s,  for  instance, 
Parula  pitiayumi  and  Gcolhhjpis  vclata  seem  to  bo  resident  in  tho 
country  last  named. 

To  return,  in  conclusion,  to  the'  Sphiidx,  or  true 
Warblers,  it  is  to  be  Loped  that  before  long  some  com- 
petent ornithologist  will  take  on  himself  the  task,  necessary 
if  toilsome  and  perhaps  ungrateful,  of  revising  the  work 
that  has  lately  been  done  upon  them  and  upon  the 
Ttinlidx,  and,  setting  aside  all  p.-econceived  notions 
except  that  of  aiming  at  the  truth,  without  prejudice  fix 
the  limits  of  the  two  Families,  if  Families  they  be,  and  at 
the  same  time  adjust  the  relations  of  the  hitherto  very 
indefinite  group  Ttmeliidx.  (a.  n.) 

WARBURTON,  Eliot  Bartholomew  George  (1810- 
1852),  traveller  aud  novelist,  born  in  1810  near  TuUamore, 
"Ireland,  made  a  hit  with  his  first  book,  T/ie  Crescent  and  the 
Cross.  It  was  a  book  of  Eastern  travel,  in  Turkey,  Syria, 
Palestine,  and  Egypt,  and  fairly  divided  public  attention 
with  Mr  Kinglakes  Eotlten,  which  appeared  in  the  same 
year,  1844.  Interest  was  centred  in  the  East  at  the  time, 
and  Warburton  had  popular  sympathy  with  him  in  his 
eloquent  advocacy  of  the  annexation  of  Egypt ;  but,  apart 
from  this  harmony  with  the  tastes  of  tho  time,  the  traveller' 
had  so  many  adventures,  told  them  with  such  .spirit,  de- 
scribed what  he  saw  with  such  picturesque  vigour,  and 
sketched  character  with  such  animation  and  generosity, 
that  the  success  of  the  book  on  its  merits  was  perfectly 
legitimate.  Warburton  was  an  Irishman,  with  an  Irish- 
man's rhetoric  and  spirit  of  adventure,  who,  after  an  educa- 
tion at  Cambridge,  was  called  to  the  Iri.sh  bar,  tried  to  settle 
down  on  his  paternal  estate,  but  very  soon  abandoned  the 
management  of  his  tenants  for  a  life  of  nobler  excitement. 
His  first  success  as  an  author  tempted  him  to  try  again, 
but  he  had  unhappily  a  short  career,  and  did  not  again 
equal  The  Crescent  and  the  Cross.  His  most  substantial 
work  was  a  Memoir  of  Prince  Jinpert,  published  in  1849, 
enriched  with  original  documents,  and  written  with 
eloquent  partiality  for  the  subject.  This  was  followed  in 
IS.'iO  by  a  novel,  Reginald  Hastings,  the  scenes  of  which 

'  By  some  writers  the  Family  is  called  Si/lvicoUdre,  a  practice  which 
contravenes  tho  ordinary  ns.ige  of  nonienclaturists,  since  the  name 
Sylricola  in  ornithology  is  preoccupied  by  its  employment  in  con- 
ehology.     '-.-.-  _     ' 

^  Seven  species  have  been  recorded  as  wandering  to  Greenland,  and 
one,  Dendraca  vircns,  is  said  to  have  occnired  in  Europe  (jVkk- 
mannia,  1858,  p.  425). 
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•were  laid  in  the  same  period  of  civil  war.  It  was  much 
more  commonplace  than  his  travels,  and  showed  no  power 
of  construction  or  felicity  in  the  creation  of  character.  He 
produced  another  historical  novel,  Darien,  or  The  Merchant 
Prince  (1851).  The  knowledge  therein  shown  of  the  in- 
habitants of  the  isthmus  led  to  his  selection  by  the  Atlantic 
and  Pacific  Company  to  explore  the  country  and  negotiate 
a  treaty  with  the  Indian  tribes.  He  sailed  on  this  mission 
in  the  "Amazon,"  which  perished  by  fire  with  nearly  all 
on  board  on  the  4th  of  January  1852. 

HUii/c  of  the  Earl  of  PcfcriorowyAwasrublUlied  posthumously 
in  1853.  To  the  Menioira  of  Horace  WalpoU  (1851),  nominally 
eJitcd  by  him,  he  contributed,  as  he  avowed  in  the  preface,  only  his 
advice  to  the  anonymous  author  and  the  countenance  of  bis  name. 

WARBURTOX,  William  (1698-177.9),  bishop  of 
Gloucester,  was  the  son  of  the  town  clerk  of  Newark, 
where  he  was  bom  on  December  24,  1698.  He  was 
educated  at  Oakham  and  Newark  grammar  schools,  but, 
being  intended  for  his  father's  profession,  does  not  seem 
to  have  addicted  himself  especially  to  the  classics,  or  to 
have  manifested  e.xtraordinary  proficiency  in  any  study. 
He  lost  his  father  while  a  boy,  and  in  1714  he  was  articled 
to  Mr  Kirke,  attorney  at  Great  Markham,  in  Nottingham- 
shire, and  after  serving  his  time  with  him  returned  to 
Newark  with  the  intention  of  practising  as  a  solicitor. 
WTiether  he  ever  did  seems  uncertain,  but  a  very  short 
time  afterwards  he  is  found  studying  Latin  and  Greek 
under  the  master  of  Newark  school,  who  frequently  sat  up 
till  late  at  night  with  his  pupil.  In  1723  he  was  ordained 
deacon  by  the  archbishop  of  York,  and  on  JIarch  1,  1727, 
received  priest's  orders  from  the  bishop  of  London.  He 
had  occupied  the  interval  in  various  literary  labours, 
the  most  important  being  the  notes  he  contributed  to 
Theobald's  edition  of  Shakespeare,  and  an  anonymous 
pamphlet  on  a  question  which  had  arisen  concerning  the 
jurisdiction  of  the  Court  of  Chancery.  Warburton  had 
undertaken  to  an.twer  another  anonymous  pamphlet,  which 
proved  to  be  the  (Jomposition  of  no  less  a  person  than  Mr 
Yorke,  afterwards  Lord  Chancellor  Hardwicke,  and  the 
impression  which  he  made  upon  his  antagonist  was  evinced 
by  the  pains  the  latter  took  with  his  reply.  He  now  re- 
ceived from  Sir  Robert  Sutter  the  small  living  of  Gricsley, 
in  Nottinghamshire,  exchanged  next  year  for  that  of  Brant 
Broughton,  in  Lincolnshire,  and  was  made  an  honorary 
M.A.  of  Cambridge.  Here  for  eighteen  years  he  spent 
his  time  in  intense  study,  the  first  result  of  which  it'as  his 
celebrated  treatise  on  the  alliance  between  church  and 
state,  published  in  1736.  The  work  was  probably 
intended,  and  certainly  admirably  adapted,  to  afford  the 
mini.stry  of  the  day  an  excuse  for  omitting  to  redeem  their 
promise  to  the  Dissenters  of  freeing  them  from  the  bondage 
of  the  Test  and  Corporation  Acts.  To  this  end  the  teat 
is  represented  as  the  only  possible  means  of  reconciling 
the  principle  of  a  religious  establishment  with  that  of  a 
free  toleration,  a  piece  of  logic  which,  now  that  religious 
tests  ore  no  longer  held  a  qualification  for  civil  office, 
would  excite  most  opposition  wher«  it  originally  gained 
most  favour.  It  fully  answered  ita  temporary  purpose, 
and  equally  8ub>M:rved  the  author's  real  end  by  gaining 
him  creilit  at  court  It  would  appear  that  ho  only  missed 
imnicdiato  preferment  by  the  death  of  Queen  Caroline. 
Hi*  next  jwrformance,  the  famous  Divinr  Lrgatuin  of 
Mottt  Dfmonttralrd  on  the  PrinciplrM  o/  a  Jirli/ficnu  Deitt, 
the  first  port  of  which  was  published  in  1738,  will  long 
preserve  his  name  as  the  author  of  the  most  daring  and 
ingenious  of  theological  )>aradoxcs.  Tlio  deists  had  made 
the  abwncp  of  any  inculcation  of  the  doctrine  of  a  future 
life  on  objcctinn  to  the  divine  nntliority  of  Ibo  Mosaic 
writing*.  Warburton  boldly  admits  tho  fact  and  turns  it 
against  the  advtrmrj      No  human  legislator,  bo  contends. 


would  have  omitted  such  a  sanction  of  morality;  eryo,  the 
legislation  was  divine.  It  may  be  doubted  whether  the 
argument  ever  convinced  any  one ;  atid  its  cogency  was  not 
assisted  by  the  multitude  of  minor  paradoxes  with  which 
it  was  interwoven,  such  as  the  identification  of  the  scenery 
of  the  sixth  book  of  the  ^neid  with  the  exhibitions  of 
the  Eleusinian  mysteries.  But  the  author's  extraordinary 
IKJwer,  learning,  and  originality  were  acknowledged  on  all 
hands,  though  he  excited  censure  and  suspicion  by  a 
circumstance  highly  honourable  to  him,  his  tenderness  to 
the  alleged  heresies  of  Conyers  Middleton.  The'  second 
volums  of  the  work  appeared  in  1741. 

Warburton's  next  undertaking,  though  still  theological, 
brought  him  into  the  field  of  general  literature.     Either 
in  quest  of  another  paradox,  or  actually  unable  to  recognire 
the  Spinozistic  tendency  of  Pope's  Essay  on  Man,  he  entered 
upon   its  defence  against  Crousaz,  in  a  series  of  articles 
contnbuted   to  The  Sepublic  of  Letters.     Whether  Pope 
had  really  understood  the  tendency  of  his  own  work  has 
always  been  a  question,  but  there  is  no  question  that  he 
was  glad  of  an  apologist,  or  that  Warburton's  j>«  d'esprit 
(for  him  it  was  hardly  more)  in  the  long  run  did  more  for 
his  fortunes  than  all  his  eruditioiL     It  occasioned  a  sincere 
friendship  between  him  and  Pope,  whom  he  persuaded  to 
add  a  fourth  book  to  the  Dunciad,  and  substitute  Cibber 
for  Theobald  as   the  hero  of  the  poem.     Pope  bequeathed 
him  the  copyright  and  the  editorship  of  his  works,  and 
contributed  even  more  to  his  advancement  by  introducing 
him  to  Murray,  afterwards  Lord  Mansfield,  who  obtained 
for  him  the  preachership  of  Lincoln's  Inn,  and  to  Ralph 
Allen,  who,  says  Johnson,  "gave  him  his  niece  and  his 
estate,  and,  by  consequence,  a  bishopric."     The  marriage 
took  place  in  1745,  and  from  that  time  Warburton  resided 
principally  at  his  father-in-law's  estate  at  Prior  Park,  in 
Gloucestershire,  which  he  inherited   on  Allen's  death  in 
1764.     In  1747  appeared  his  edition  of  Shakespeare,  into 
which,  as   he   expressed  it.  Pope's   previous  edition  .was 
melted  down.     He  had  previonsly  entrusted   notes   and 
emendations   on   Shakespeare    to   Sir   Thomas   Hanmer, 
whose  unauthorized  use  of  them  led  to  a  warm  controversy. 
.Warburton  was  further  kept  busy  by  the  attacks  on  his 
Divine   Legation    from    all   quarters,   by    a    dispute  with 
Bolingbroke  respecting  Pope's  behaviour  in  the  affair  of 
Bolingbroke's  Patriot  King,  and  (1750)  by  a  work  of  more 
importance  in  vindication  of  the  alleged  miraculous  inter- 
ruption  of   the   rebuilding  of   the   temple  of   Jerusalem 
undertaken    by  Julian.     Here   again   Warburton   shows 
his  habitual  intrepidity  as  a  controversialist,  and  places 
himself  upon  ground  wherts  few  at  the  present  day  would 
care  to  follow  him.      His  defence  of  revelation  was  con- 
tinued in  his  J'lVir  of  Bolingbroke's  Posthumous    Writings 
(1754),  univcrsolly  allowed  to  be  a  most  mosterly  \xr- 
formanco.     Warburton's  manner  of  dealing  with  opponents 
would    bo    in    our   day   considered   both    insolent    ond 
rancorous,  but  it  did  him  no  disservice  in  his  own.     In 
17.')7  he  was  made  dean  of  Bristol,  and  in  1760  bishop  of 
Gloucester. 

Mr  Abl>cy  characterizes  Warburton  as  nn  inactive  bishop, 
and  tho  partial  Hurd  can  say  no  more  than  that  "  ho  per- 
formed tho  duties  of  his  office  with  regularity,  but  further 
than  this  he  could  not  prevail  with  himself  to  go."  Nor 
did  ho  ever  seek  to  shine  in  parlioment.  Ho  continued, 
however,  active  with  hia  pen,  so  long  oa  tho  infirmltic*  of 
ago  allowed,  collecting  and  publishiiig  his  sermons,  nprint- 
ing  his  principol  works  with  largo  odditions,  toiling  to 
complclo  tho  Divine  Legation,  tho  last  book  of  which 
ap|>carod  after  his  death,  and  writing  (1762)  a  vigoron* 
attack  on  Methodism  under  tho  titlo  of  The  Doctrine  of 
(•'race.  Of  this  work  his  friend  ond  biographer  Hurd 
•ay*,  with  curious  infelicity,  U^tho  •oct  will  find  a  »ort  of 
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imiiifrulity  in  this  discourse"  Tlio  reverse  1ms  jirovcj 
iruo,  yet  the  book  ranks  niuong  the  author's  most  powerful 
II  xiiulions.  Ho  also  engaged  in  n  keen  eoutiover»y  with 
r. -;;>■[>  Lowth  on  the  book  of  Job,  wliieli  even  his  admir- 
ing biojirai'hcT  wishes  forgotten.  His  last  important  net 
«.is  to  found,  in  1T6S,  the  Warlnirtonian  leeture,  "  to  prove 
th.-  truth  of  revealed  religion  from  tli«  completion  of  tho 
jr 'ilieeies  in  the  Old  and  New  Testament  which  relate 
to  tho  Christian  church,  especially  to  tho  npostacy  of  Papal 
Kome."  "  On  tho  right  determination  of  tho  prophecies 
relating  to  Antichrist,"  ho  said,  "  ono  might  rest  tho 
whole  truth  of  tho  Christian  religion," — another  opinion 
which  finds  little  support  in  the  19th  century.  Tho 
priiK'ipal  authority  for  his  latter  years  is  his  correspondence 
with  his  friend  Bishop  llurd,  an  important  contribution  to 
the  literary  history  of  tho  period.  After  tho  death  of  his 
only  son  in  1770  he  fell  into  a  lethargic  languor,  which 
was  terminated  by  death  on  June  7,  1779. 

Wirburton   was  unJouhleJly  a  groat  man,  but  his   intellect, 

::M  by  wilfuiucss  and  the  j^assioD  for  paradox,  has  ctTected  no 
r-  *  'ill  tnv  '.?i\^eo  adtquato  to  its  power.  He  disdained  to  pcr- 
ild  at  the  same  tune  astonish,  nnd  in  endeavour- 
vs  failed  to  convince.  JN'one  of  the  piopositioiis 
-  :-^mo  is  chiefly  connected  have  found  acceptanco 
■  ',  and  while  abuudautly  demonstrating  liis  own  learn- 
*od  to  make  .Tny  considerable  addition  to  the  stock  of 
,  or  to  leave  any  signal  mark  on  tho  history  of 
rather  a  gladiator  than  a  warrior,  an  exliibilor 
■  .ling  to  no  definite  end.  Though  always  faith- 
ful to  hu  conviclroiis,  lio  argaed  for  victory  rather  than  truth,  and 
waiti*d  npon  advocacy  powers  which  would. have  produced  great 
r      '  'oy  had   been  employed  in  serious   and  dispassionate 

..  His  rude  and  arrogant  stylo  of  controversy  deserved 
.  severe  reprehension  ;  it  was  at  all  events  free  from 
|- itjucuaud  m.ilignity  ;  and  his  faults  were  in  general  those  of  an 
aspiring  and  magnanimous  nature.  He  was  a^varm  and  constant 
fricud,  and  gave  many  proofs  of  gratitude  to  his  benefactors.  As 
an  editor  aud  critic  he  displayed  much  force  of  mind,  but  his 
standard  of  research  was  not  high,  aud  his  literary  taste  was  that 
of  tho  ISth  century.  (R.  G.) 

WARD.     See'IsFiNT. 

WARD,  Edward  Matthew  (1816-1879),  history  and 
genn  painter,  was  born  at  Pimlicp,  London,  in  ISIC. 
Among  his  early  boyish  efforts  in  art  was  a  series  of  clever 
illustrations  to  the  Rejided  Addresses  of  his  uncles  Horace 
and  James  Smith,  which  was  followed  soon  afterwards  by 
designs  to  some  of  the  papers  of  Washington  Irving.  In 
lt>30  he  gained  the  silver  palette  of  the  Society  of  Arts  ; 
and  in  1835,  aided  by  Wilkie  and  Chantrey,  he  entered 
the  schools  of  the  Royal  Academy,  having  in  the  previous 
year  contributed  to  its  exhibition  his  portrait  of  Jlr  O. 
Smith,  the  comedian,  in  his  character  of  Don  Qui.\ote. 
In  1S36  he  went  to  Eome,  where  in  1838  he  gained  a 
tilver  medal  from  the  Academy  of  St  Luke  for  his  Cimabue 
and  Giotto,  which  in  the  following  year  was  e.xhibited 
at  tho  Koyal  Academy.  The  young  artist  now  turned 
}ii»  thoughts  to  fresco-painting,  which  he  studied  under 
Cornelius  at  Munich.  In  1843  ho  forwarded  his  Boadicca 
Animating  tho  Britons  previous  to  the  Last  Battle  against 
the  Romans  to  the  competition  for  the  decoration  of  the 
Houses  of  Parliament, — a  work  upon  which  he  was  after- 
wards engaged,  having  in  1853  been  directed  by  the 
line  art  commissioners  to  execute  eight  subjects  in  the 
corridor  of  the  House  of  Common.s.  The  success  of  his 
Dr  Johnson  in  Lord  Chesterfield's  Ante-Room — now  in 
the  National  Gallery,  along  with  the  Di.sgrace  of  Lord 
Clarendon  (the  smaller  picture)  (1846),  the  South  Sea 
Bubble  (1847),  and  James  II.  receiving  the  News  of  tho 
Landing  of  the  Prince  of  Orange  (1850) — secured  his 
election  as  an  associate  of  the  Royal  Academy  in  1847,  and 
in  1855  he  gained  full  academic  honours.  Among  the 
more  important  of  hLs  other  works  may  be  named  Charlotte 
Corday  Led  to  Execution  (1852),  the  Last  Sleep  of  Aigyll 
j  1854),  the  Emperor  of  the  French  Pieceiving  the  Order 
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of  tho  Garter  (1?59),  painted  for  tho  tpioun,  the  Ante- 
chamber at  Whitehall  during  the  Dying  Moments  of 
Charles  II.  (1801),  Dr  Johnson's  First  Interview  with 
John  Wilkes  (1805),  and  tlio  Royal  Family  of  Franco  in 
tho  Temple,  painted  in  1851,  and  usually  considered  the 
artist's  niastcrpicco.  For  several  years  before  his  death 
Ward  suflcred  from  ill-health  and  mental  depression, 
which  led  to  temporary  aberration  of  intellect.  He  died 
at  Windsor,  on  January  15,  1879. 

Ward's  pictures  have  been  extremely  popular,  and  tho  engrav- 
ings which  reproduce  so  many  of  them  have  had  a  wide  circulation. 
His  works  are  generally  interesting  in  subject;  they  tell  their  story 
with  point  and  clearneiis,  are  correct  and  learned  in  costume,  and 
full  of  observation  and  character.  In  purely  technical  (|nalitics, 
in  lighting,  tone,  cohuu',  and  draughtsmanship,  they  nro  more  fre- 
quently open  to  exception. 

WARD,  James  (17G9-1S59),  animal  painter  and 
engraver,  was  born  in  Thames  Street,  London,  on  October 
23,  I7G9.  At  tho  ago  of  twelve  he  was  bound  apprentice 
with  J.  Raphael  Smith,  but  ho  received  little  attention 
and  learnt  nothing  from  this  engraver.  He  wos  after- 
wards instructed. for  over  seven  years  by  his  elder  brother, 
William  Ward,  and  he  engraved  many  admirable  plates, 
among  which  his  !Mrs  Billington,  after  Reynolds,  occupies 
a  very  high  place.  He  presented  a  complete  set  of  his 
engravings,'  in  their  various  states,  numbering  three 
hundred  impressions,  to  the  British  Museum.  While  still 
a  youth  ho  made  the  acquaintance  of  George  Moiland,  who 
afterwards  inarried  his  sister  ;  and  tho  example  of  this 
artist's  works  induced  him  to  attempt  painting.  His  early 
productions  were  rustic  subjects  in  the  manner  of  Jlorland, 
which  were  frequently  sold  as  the  work  of  the  more 
celebrated  painter.  His  Bull-Bait,  an  animated  composi-, 
tion,  introducing  many  figures,  attracted  much  attention 
in  the  Royal  Academy  of  1797.  A  commission  from  Sir 
John  Sinclair,  president  of  the  new  agricultural  society,  to 
paint  an  Alderney  cow  led  to  much  similar  work,  and 
turned  Ward's  attention  to  animal-painting,  a  department 
in  which  he  achieved  his  highest  artistic  successes,  his 
renderings  of  cattle  being  unrivalled  in  the  English  school, 
and  worthy  to  rank  with  the  pictures  of  tiie  great  animal- 
painters  of  Holland.  His  Landscajie  with  Cattle,  acquired 
for  the  National  Gallery  at  a  cost  of  X1500,  was  painted  in 
1820-22  at  the  suggestion  of  West,  in  emulation  of  the 
Bull  of  Paul  Potter  at  The  Hague.  His  Boa  Serpent 
Seizing  a  Horse  was  executed  in  1822,  and  his  admirable 
Grey  Horse,  shown  in  the  Old  blasters'  Exhibition  of 
1879,  dates  from  1828.  Ward  also  produced  portraits, 
and  many  landscapes  like  the  Gordale  Scar  and  the  Harlech 
Castle  in  the  National  Gallery.  Sometimes  he  turned 
aside  into  the  less  fruitful  paths  of  allegory,  as  in  his 
unsuccessful  Pool  of  Bethcsda  (1818),  and  Triumph  of  the 
Duke  of  Wellington  (1818).  Ho  was  a  frequent  con- 
tributor to  the  Royal  Academy  and  tho  British  Institution, 
and  in  1841  he  collected  one  hundred  and  forty  examples  of 
his  art,  and  exliibited  them  in  his  house  in  Newman  Street. 
He  was  elected  an  Associate  of  the  Royal  Academy  in  1807, 
and  a  full  member  in  1811,  and  died  at  Chcshunt  on  the 
23rd  of  November,  1859. 

■\Vard  compiled  an  autobiography,  of  which  an  abstract  was 
published  iu  the  Art  Joitiiud  in  1840. 

WARD,  William  (17GG-182G),  mezzotint-engraver,  an 
elder  brother  of  James  Ward  (see  above),  was  born  in 
London  in  1700.  He  was  the  most  distinguished  pupil 
of  J.  Raphael  Smith,  and  executed  a  great  part  of  many 
of  the  plates  which  bear,  tho  name  of  that  excellent 
engraver.  In  1795  he  bcgau  to  exhibit  in  tho  Royal 
Academy,  of  which  in  1814  he  was  elected  an  associate 
engraver.  He  also  held  tho  appointment  of  mezzotint- 
engraver  to  the  prince  regent  and  the  duke  of  York.  He 
e.vecutcd  bix  plates  after  Reynolds,  engraved  many  of  the 
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works  of  Lis  brothcr-in-hw,  George  Morland,  and  his 
mezzotints  after  Andrew  Geddes,  which  include  the  full- 
lengths  of  Sir  David  Wilkie  and  of  Patrick  Brydone,  are 
of  great  merit.  His  engravings  are  full  of  artistic  spirit, 
and  show  fine  feeling  for  colour;  and  they  are  excellently 
tender  and  expressive  in  their  rendering  of  flesh.  He  died 
suddenly  at  Mornington  Place,  on  December  1,  1S26. 

WAKDHA,  or  'VYukda,  a  British  district  in  the  chief 
coramissionership  of  the  Central  Provinces  of  India,  with 
an  area  of  2401  square  miles.  It  lies  between  20'  IS' 
and  21°  21'  X.  lat.  and  78°  4'  30"  and  79°  15'  E.  long., 
and  forms  a  triangle  with  its  apex  towards  the  north-west, 
the  base  resting  on  Chanda  district ;  on  the  east  it  is 
bounded  by  K.-lgpur,  and  on  the  west  the  WardhA  river 
sejiarates  it  from  Ber£.r.  AVardh.'^  is  hilly  in  the  north, 
and  intersected  by  spurs  from  the  Satjmra  range.  The 
central  portion  includes  the  three  peaks  of  Mileg.-ion  (1726 
feet),  Nandgion  (1874  feet),  and  Jaitgarh  (2080  feet). 
From  this  cluster  of  hills  numerous  small  streams  lend  to 
the  Wardh.-i  river  on  the  one  side,  while  on  the  other  the 
DLam,  Bor,  and  Asodd  luild  flow  down  the  length  of  the 
district  in  a  south-easterly  direction.  The  AVardh.^,  and 
its  affluent  the  WanA,  are  the  only  rivers  of  any  import- 
ance. To  the  south  the  country  spreads  out  in  an 
undulating  plain,  intersected  by  watercourses,  and  broken 
here  and  there  by  isolated  hills  rising  abruptly  from  the 
surface.  In  general  the  lowlands  are  well  wooded. 
Leopards,  hyenas,  wolves,  jackals,  and  wild  bogs  abound 
in  the -district ;  other  animals  found  are  the  spotted  deer, 
nilr/ai,  wild  goat,  and- astelopes.  •  Among  birds  are.  the 
bustard-,  partridge,  quail,  and  rock  ]>igcon.  There  are 
numerous  roads  and  65  miles  of  railway.  The  district 
is  subject  to  great  variations  of  climate,  and  the  rainfall 
at  AVardhA  town  averages  nearly  '10  inches. 

■Tlie  census  of  1851  disclosed  a  popuUtion  of  387,221  (males 
U>5,1(!4,  females  191,657),  Hindus  numbering  323,523,  Moham- 
medans 14,200,  Christians  9l!,  and  aboriginals  41,933.  The  dis- 
trict contains  five  towns  with  a  populntion  exceeding  5000. 
Wardhi  (5816),  the  chief  town,  has  wide  and  regular  streets, 
having  been  built  in  1866.  Of  the  total  area  1500  squaro  miles 
are  cultivated ;  whilo  of  tho  portion  lying  waste  380  &'|uare  miles 
are  returned 'as  cultivable.  Tho  chief  crops  are  cotton,  wheat, 
other  food-grains,  and  oil-seeds.  The  only  manufacture  of  any 
importance  is  cotton  cloth,  the  greater  jwrt  of  which  is  exported 
to  Bcrar  and  to  the  distiicts  f.irther  west.  Cotton  thread,  blankets, 
g-jnny,  and  rope  arc  also  made,  and  sinco  the  completion  of  the 
railway  a  con.^iderablo  trado  has  also  sprung  up  in  butter,  which 
finds  a  ready  sale  in  the  Bombay  market.  Dut  by  far  tho  most 
important  article  cx|H>rted  is  the  raw  cotton  known  as  *'  Hingan- 


ghits,"  from  the  cotton  mart  of  that  name.    The  principal  imports 

piece  g'     "     " 
tiic  gross  revenue  of  the  district  amounted  to  £99,955,  of  which 


are  &alt,  English  piece  goods,  hardware,  and  spices. 
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tho  land  yielded  £51,49"*.  The  history  of  AVardhi  forma  |wrt  of 
that  of  Niigpur  district,  from  which  it  was  separated  in  1862  for 
administrative  pur[>oscs. 

WARE,  an  ancient  market-town  of  Herts,  England,  is 
situated  in  a  valley  en  tho  north  side  of  tho  river  Lea, 
and  oh  a  branch  of  the  Great  Eastern  Railway,  2  miles 
ca-nt-north-cast  of  Hertford,  and  22J  north  of  London  by 
rail.  '  The  principal  street  is  tho  spaciou.i  High  Street, 
rnt.irii,  •  .  i-t  and  west  by  tho  river.  Tho  houses  nro 
rn,  but  there  are  n  few  of  the  old  tintbcr 
f:  Tho  Lea,  by  mcaiM  of  which  there  is  goo<l 

water  sommiinicntion,  i.s  crossed  by  an  iron  bridge  erected 
in  1845.  Tho  New  Itivcr  Hca<l  is  half  n  miln  distant. 
The  pari.«h  church  of  iSt  Mary  is  a  large  and  handaoino 
rru'if'Tm  IniiMlnt'  of  flint  and  stnno  in  the  rorpcndiculnr 
':■'-.•  •  •   •    :     '  ;  (built,  it  is  »uppo8«l,  by  Lady 

.\Iii,;ir'  i  111  ,••  .  !  ■  ,1  of  Kiclimond,  ond  mother  of 
Ucnry  VII.),  lady  cliapcl  to  tho  iiouth  (about  1380),  navo 
of  fivo  bays  of  tho  tiino  nf  liiclmrd  11.,  tran^opt^  aisles, 
south  fxj'rch,  and  cnil>nltlcd  tower  of  the  lime  of  IMwnrd 
nf.*  There  is  on  clatKirato  font  of  the  time  nf  Jlcnry  IV., 
%xA  a,  few  old  britues  and  tuonumcnts.     Tho  church  has 


undergone  restoration  in  184S,  ISSl,  and  18S5-86.  'ITia 
modern  mansion  of  the  Priory,  to  the  west  of  the  town, 
occupies  the  site  of  a  priory  of  the  order  of  St  Francis, 
founded  by  Margaret,  countess  of  Leicester,  sister  of  Henry 
III.,  who  was  then  lady  of  the  manor  of  Ware.  A  co:;- 
sidcrable  portion  of  the  original  building  is  incorporated 
in  the  modern  one.  Among  the  modern  public  buildings 
are  the  corn  exchange  and  the  town-hall,  which  includes 
a  literary  institute  and  library.  There  is  a  recreation 
ground  6  acres  in  extent,  and  a  cemetery  of  4  acres.-  The 
famous  "  great  bed  of  Ware  "  referred  to  in  Shakespeare's 
Ttvel/lh  Xiffht,  which  formerly  was  at  the  Saracen's  Head, 
has  been  removed  to  Rye  House,  2  miles  distant.  Tho 
town  possesses  breweries  and  brick-fields,  and  there  is  a 
large  trade  in  malt.  The  population  of  the  urban  sanitary 
district  (area  about  641  acres)  in  1871  was  4917,  and  in 
ISSl  it  was  5277. 

Roman  remains  have  been  discovered  at  various  times  in  the 
neighbourhood  of  AVare,  and  the  Ermine  Street  crossed  the  Lea 
valley  just  a  little  above  it  At  the  rime  of  iho  Doni<-sU.iy 
survey  the  town  had  130  iuhabitants,  and  belonged  to  Hu;jli  do 
Grentemaisnil.  lu  the  reign  of  John  it  came  into  the  posyrssion 
of  Saicr  do  Qnincy.  earl  of  AVinchcstcr,  who,  by  forcing  the 
thoroughfart)  of  tho  bridge  by  breaking  the  chain,  and  thus  fieeing 
the  bridge  of  toll,  greatly  increased  the  trado  of  the  town.  The  tolls 
were,  however,  again  imposed.  They  were  granted  by  Charles  I. 
to  William,  earl  of  Salisbury,  and  they  are  still  collected  from 
non-resident  tradeis.  Robert  do  Quincy  in  1254  received  for  tho 
town  the  grant  of  a  market  and  fair  from  Henry  III.  In  the  15tb 
ceut«ry  it  came  into  the  possession  of  the  earl  of  Warwick,  the 
king-maker.  On  the  death  of  Richard,  duke  of  Gloucester,  it  was 
settled  by  Henry  VIl.  on  his  mother,  the  countess  of  Richmond. 
It  was  then  granted  to  llargaret  Plautagenet,  countess  of  Salisbury, 
on  whoso  execution  in  1541  it  reverted  to  the  crown.  Queen  Hary 
on  her  accession  restored  it  to  Catherine,  countess  of  Huntingdon, 
granddaughter  of  tho  countess  of  Salisbury,  who  about  1570  sold 
it  to  Thomas  Fansliawe,  remembrancer  in  the  exchequer.  About 
1700  tho  manor  was  sold  to  Sir  Thomas  Bvde,  a  London  brewer, 
in  whoso  family  it  remained  till  1846.  Ware  is  tho  "town  of 
fame"  alluded  to  hy  Cowper  in  his  "John  Oilpin."  William 
Godwin  was  for  some  time  minister  of  tho  Independent  chapel 
there.     AVilliain  of  Ware  was  the  teacher  of  Duns  Scotus. 

W.VRMIXSTER,  an  ancient  market-town  of  WilUhire, 
England,  is  situated  on  elevated  ground,  at  the  western 
extremity  of  Salisbury  Plain,  near  the  Somerset  border, 
on  the  river  Wily,  and  on  a  branch  of  the  Great  Western 
Railway,  17  miles  southwest  of  Devizes,  21  north-wcsl  of 
Salisbury,  and  105  south-south-west  of  LondoR  by  mil. 
It  consists  chiefly  of  ono  street  about  a  mile  in  length. 
Tho  parish  church  of  St  Denys  is  an  ancient  stono  struc- 
ture of  various  stj  les,  the  south  porch  and  tower  being  of 
the  time  of  Edward  HI.,  tho  chancel  Perpendicular,  and 
tho  navo  of  the  18th  century.  It  is  now  (188S)  under- 
going complete  restoration  at  n  cost  of  X9000,  the  nave 
being  in  process  of  entire  reconstruction.  Tho  town-hall 
was  erected'  by  tho  marquis  of  Bath  in  1830.  .\mong 
tho  benevolent  institutions  arc  the  free  school,  c.itablishcd 
in  1707  by  tho  first  Viscount  Weymouth,  tho  missionary 
college  of  St  Bonifaco  (1860),  tho  community  of  St  Denys 
homo  (1866)  for  training  young  women  to  a.-isist  in  mis- 
sionary work,  the  Wilts  reformatory  for  boys  (1856),  tho 
cott.age  hofpital  (1666),  tho  almshouses  for  four  aged 
women  (1873),  and  nn  orphanage.  Tlio  town  ikmscs-scs  « 
largo  silk  iiiill,  engineering  and  ngricultnral  implement 
works,  and  malt- works.  TLcro  is  n  considerable  agricultural 
trade.  Tho  jwpulation  of  tho  urban  sanitary  district  (.irea 
6370  acres)  in  1871  was  5786,  and  in  18*^1  it  was  5640. 

AV  ,  ,     ■  .■  ■■.■    if    ancient    V        '  ,    '    •' 

nrii  !-ir  tho  nU'i 

old  1.    .1   i:    :..   '   .;   .-^•fum  to   Ital' 

the  north,     (.^rodrn  suppoaes  it  to  have  Iwrn  the  Kuiuaii  i  niucij, 
ami.  »lth"U(rh  this  r"inr<-(iir»  i»  pr^bnblv  nrnnr,  thctr  can  be  no 
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of  It^man  r-  ■  '         boon  foiin*!  in  t\io  nciKlibouiliooJ  cf  tlio 

loirn.    \V^  A  royal  minor  in  the  time  of  E>hv.ii.l  iho 

CotitrA»^r.  I  was   frvv  of  uxfs  anti  asM-juincuts.     In 

l\>'.i.<vli)    ■  'Urs  as  C«criii!ii«.tcr.     It  then   ixw-icsscJ 

SJ  I  ir-i  y  1  t-Inl  ]  ojiulition  ofovcr  400.     It  was 

l>ou::  .  r  tho  kiu^  oiul  all  liis  retinue, 

It4  •  vin.t;  t^   it^   situation  at   tho 

jano;.  ..    .  , : ^  .   ..:e,  Salisbury,  and  Shaftesbury. 

It  tumunej  a  royal  manor  tiil.the  reign  of  Henry  II. 

VTARRAXT,  in  law,  is  an  nuthoritj-  empowering  a 
l>erson  to  act  in  a  way  which  would  not  be  lawful  without 
sueh  autliority.  The  term  occurs  very  early  in  conSiti- 
tutional  documents  :  it  is  found  in  tho  Assize  of  Clarendon 
and  the  Assiie  of  the  Forest,  both  in  the  reign  of  Henry 
II.  A  warrant  must  be  under  the  hand  and  seal  of  tho 
jierson  issuing  it,  unless  such  formalities  be  dispensed  with 
by  statute.  Warrants  are  of  several  kinds,  and  may  be 
con\eniently  divided  into  four  classes,  which  may  bo  called 
the  executive,  the  judicial,  the  financial,  and  the  private. 

Execuliif. — A  warrant  under  the  sign-manual  of  the 
king,  countersigned  by  the  lord  chancellor  or  a  secretary 
of  slate,  is  still  in  use  f?r  some  purposes.  It  is  the  means 
of  granting  Pabdon  (j.v.)  and  Utters  patent  (except  those 
for  inventions),  and  of  framing  certain  regulations  for  the 
forces.  It  was  by  royal  warrant  (afterwards  confirmed 
by  Act  of  Parliament)  that  purchase  of  commissions  in 
the  army  was  abolished  in  1S71.'  By  18  Hen.  VI.  c.  1 
letters  patent  are  to  bear  the  date  of  the  king's  warrant 
delivered  to  the  loid  chancellor.  .  The  issue  of  warrants 
under  the  sign-manual  has  been  recently  regulated  by  the 
Great  Seal  Act,  1S84.  Such-  a  warrant  must  bear  a  ten- 
Ehilling  stamp.  Koyal  warrants  viere  at  one  time  in  con- 
siderably more  frequent  use  than  they  are  at  present.  For 
instance,  in  1602  the  censorship  of  the  stage  was  committed 
to  the  poet  Daniel  by  royal  warrant  (see  Theatre).  A 
false  representation  that  any  goods  were  made  by  a  person 
holding  a  royal  warrant  is  now  punishable  under  the 
Merchandise  Marks  Act,  1887.  The  issue  of  warrants 
under  the  hand  of  a  secretary  of  state  is  now,  with  two 
exceptions,  confined  to  cases  in  which  there  is  suspicion 
of  freason  or  treasonable  practices,  and  the  warrant  must 
name  the  person  whom  it  is  intended,  to  arrest.  Tho  ex- 
ceptions are  the  cases  of  bringing  up  a  prisoner  to  give 
evidence  under  16  and  1 7  Vict.  c.  30,  and  warrants  issued 
under  the  Extradition  Act  (see  Estbaditiox).  By  16 
Car.  I.  c.  10,  if  any  person  be  imprisoned  by  warrant  of 
the  king  in  person,  of  the  council  board,  or  any  of  the 
prifv  council,  he  is  entitled  to  a  writ  of  habeas  corpus. 
By  the  Habeas  Corpus  Act,  31  Car.  II.  c.  2,  detention  on 
a  legal  warrant  is  good  ground  for  refusing  discharge  to 
the  prisoner  on  return  to  a  writ  of  luxb(as  corpus.  General 
warrants  of  a  secretary  of  state  were  decided  to  be  illegal 
in  1763.  A  named  person  may  still  be  committed  by  a 
secretary  of  state's  warrant,  but  his  papers  cannot  be  seized 
(see  PEE.S.S  Laws).  Power  to  issue  warrants  to  search  for 
arms  and  to  arrest  for  treason  or  treasonable  practices  in 
Ireland  has  been  given  by  various  Acts,  e.g.,  4-1  Vict.  cc. 
4,  5,  and  by  the  Criminal  Law  and  Procedure  Act,  1887. 
The  right  of  a  secretary  of  state  or  the  lord  lieutenant  in 
Ireland  by  warrant  to  detain  or  open  letters  in  the  post- 
office  still  exists,  and  has  been  recognized  by  orders  in 
council  and  proclamations  in  the  17th  century,  and  more 
recently  by  various  Post-Office  Acts,  such  as  9  Anne  c.  10, 
35  Geo.  III.  c.  62,  7  Will.  IV.  and  1  Vict.  c.  36.  The 
right  was  finally  established  by  the  reports  of  committees 
of  both  houses  appointed  in  1844  on  a  complaint  by 
Mazzini  and  others  that  Sir  James  Graham,  then  home 
secretary,  had  opened  their  letters.     It  was  exercised  as 

'  Tie  wamnt  ofHcer  (so  called  no  doubt  from  the  mode  of  his 
appointment)  is  a  distinct  rank  in  both  the  array  and  navy.  For  the 
warrant  ol&c«r  la  the  navy,  ice  vol.  xviL  p.  293.. 


recently  as  ISSl  over  tho  letters  of  persons  suspected  of- 
trcaso.iablo  corresp^indcnce  in  Ireland.  Committal  for 
breach  of  privilege  of  the  House  of  Commons  is  by  war- 
rant of  the  speaker.  A  warrant  of  a  law  ollicer  of  tho 
crown  for  scaling  letters  patent  for  invention  was  necessary 
under  tho  old  patent  law,  but  has  been  superseded  by 
other  procedure  since  the  Patents  Act,  1883.  The  lowest 
form  of  executive  warrant  is  the  warrant  of  a  sheriff  to  liis 
bailiff  in  pursuance  of  a  writ. 

Judicial. — Warrants  of  this  kind  aroused  m  cither  civil 
or  criminal  procedure.  The  only  kind  used  in  both  seems 
to  be  that  issued  by  a  judge  of  tho  High  Court,  who  has 
tho  same  jurisdiction  as  a  secretary  of  state  under  16  and 
17  Vict,  c  30>  In  civil  procedure  tho  warrant  in  a  county 
court  corresponds  very  nearly  to  the  Wr.lT  (q.v.)  in  the 
High  Court.  Examples  of  county  court  warrants  are  those 
of  attachment,  delivery,  execution,  and  possession.  Tho 
warrant  of  arrest  in  Admiralty  is  a  form  of  procedure  con- 
fined to  Courts  of  Admiralty  jurisdiction.  The  most  im- 
portant and  frequent  use  of  the  warrant  is  for  the  appre- 
hension of  an  accused  person  to  be  broitght  before  a  court 
of  summary  jurisdiction,  cither  in  the  first  instance  or  on 
failure  to  obey  a  summons  (see  Su.MM.\nY  Jrr.ismcTiox, 
Scmmoxs).  Such  warrants  are  usually  issued  by  a  justice 
of  the  peace  ;  when  issued  by  tho  court-  they  are  called 
bench  warrants.  Where  issued  by  a  justice  for  execu- 
tion out  of  his  jurisdiction,  a  warrant  must  usually  be 
backed  by  another  justice  having  jurisdiction  where  it  is 
to  be  executed.  _  Tho  warrant  of  a  justice  may  also 
issue  in  some  non-judicial  matters,  e.g.,  for  the  compul  • 
sory  supply  of  carriages  under  the  Army  Act,  1881. 
There  are  certain  warrants  which  by  common  law  or  statute 
extend  much  further  than  ordinary  judicial  warrants. 
Those  issued  under  the  Fugitive  Offenders  Act,  1881,  if 
duly  backed,  ext6nd  throughout  tho  Briti.sh  empire:' 
Warrantsiof  a  court  having  jurisdiction  in  bankruptcy  run 
throughfit  the  "United  Kingdom.  A  judge  of  the  Queen's 
Bench  Division  has,  both  at  commou  law  and  by  stati'te, 
authority  to  issue  a  v.-arrant  in  certain  cases.  Such  a 
warrant  is  valid  throughout  England.  Execution  of  the 
decisions  of  a  court  of  summary  jurisdiction  is  secured  by 
w-arrants,  part  of  the  process  of  the  court,  such  as  warrants 
of  distress  or  commitment.  A  w-arrant  may  also  issue  for 
the  apprehension  of  a  witness  whose  attendance  cannot  be 
other\nse  assured.  A  search  warrant  may  be  granted  for 
the  purpose  of  searching  suspected  premises  for  stolen 
goods.  Special  powers  for  issuing  such  warrants  are  given 
by  the  Army,  Merchant  Shipping,  Customs,  Pawnbrokers, 
Stamp,  and  other  Acts.  The  Criminal  Law  Amendment 
Act,  1885,  allows  the  issue  of  searoh  warrants  where  it  is 
suspected  that  a  female  is  unlaw-fuJly  detained  for  immoral 
purposes.  As  a  general  rule  no  one  can  be  arrested  with- 
out warrant.  To  this  rule  there  are  certain  exceptions 
either  at  common  law  or  by  statute.  At  common  law  a 
justice  of  the  peace,  a  sheriff,  a  coroner,  a  constable,  and 
even  a  private  person,  may  arrest  any  one  without  warrant 
for  a  treason,  felony,  or  breach  of  the  peace  committed,  or 
attempted  to  be  committed,  in  his  presence.  A  constable 
(whether  a  constable  at  common  law  or  a  police  constable 
appointed  under  the  Police  Act.s)  may  arrest  a  person 
indicted  for  felony ;  a  constable  or  a  private  person  mpy 
arrest  on  reasonable  suspicion  that  he  who  is  arrested  has 
committed  a.  felony.  But  in  the  latter  case  he  does  so  at 
his  peril,  for  he  must  prove  (what  tho  constable  need  not) 
that  there  has  been  an  actual  commission  of  the  crime  by 
some  one,  as  well  as  a  reasonable  ground  for  suspecting  the 
particular  person.  AVhat  is  a'  reasonable  ground  it  is  of 
course  impossible  to  define,  but,  in  the  case  of  a  constaljlo, 
a  charge  by  a  person  not  manifestly  unworthy  of  credit  is 
generally  regarded  as  sufficient.     An  accused  person  who 
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has  been  bailed  may  be  arrested  by  bis  bail,  and  tbc  ]iolice 
may  assist  in  the  arrest  In  neither  case  is  a  warrant 
necessary.  Kor  is  it  necessary  for  the  apprehension  of 
one  against  whom  the  hue  and  cry  is  raised  (sec  Tdeft). 
The  king  cannot  arrest  in  person  o"-  by  verbal  command, 
as  no  action  would  lie  against  bini  for  wrongful  arrest. 
Statutor)-  powers  of  arrest  without  warrant  are  given  to 
both  constables  and  private  persons  by  numerous  Acts  of 
Parliament,  for  instance,  the  Game  Act  of  9  Geo.  IV.  c. 
G9,  various  Police  Acts,  the  Criminal  Law  Consolidation 
Acts  of  1S61,  the  Prevention  of  Crime  Act,  1871.  Tlie 
possession  of  a  legal  warrant  by  a  peace  officer  on  arre.st  is 
of  great  importance  in  determining  whether  the  person 
resisting  apprehension  is  justified  or  not  in  so  doing. 
Should  the  officer  attempt  to  apprehend  him  on  an  illegal 
warrant,  or  without  a  warrant  in  s,  case  where  a  warrant  is 
necessary,  and  be  killed  in  the  attempt,  the  killing  would 
probably  be  held  to  be  manslaughter  and  not  murder. 
The  authorities  on  this  point  are,  however,  conflicting.  In 
an  action  against  a  peace  officer  for  arrest  on  an  illegal 
warrant,  ho  is,  by  24  Geo.  II.  c.  44,  entitled  to  demand 
perusal  and  a  copy  of  the  warrant.  E.\ecution  of  warrants 
in  border  counties  of  England  and  Scotland,  and  backing 
and  execution  of  warrants  issued  in  one  part  of  the  kingdom 
by  justices  and  officers  of  another  part,  are  specially  pro- 
vided for  by  numerous  Acts  of  Parliament.  Forms  of 
warrants  will  be  found  in  the  schedule  to  the  rules  under 
the  Summary  Jurisdiction  Act  and  the  appendi.x  to  the 
County  Court  Rules,  1886. 

Firuincint. — Payment  out  of  the  Treasury  is  generally 
made  upon  warrant.  Treasury  warrants  are  regulated  by 
many  of  the  Acts  dealing  with  the  national  debt.  Payment 
of  dividends  by  trading  corporations  and  companies  is 
generally  made  by  means  of  dividend  warrants. 

Private. — Warrants  issued  by  private  persons  are  either 
mercantile  or  non-mercantile.  Mercantile  warrant-)  are 
negotiable  instruments  giving  a  right  to  the  delivery  of 
goods,  generally  those  deposited  at  a  dock  or  warehouse, 
ahd  by  mercantile  custom  regarded  as  documents  of  title 
to  the  goods  to  which  they  relate.  They  have  been  recog- 
nized by  the  legislature,  especially  in  the  Factors  Acts  (see 
Factor).  Thus  the  interpretation  clause  of  one  of  those 
Acta,  5  and  6  Vict.  c.  39,  included  under  the  head  of 
documents  of  title  India  warrants,  dock  warrants,  and 
warehouse  keepers'  warrants.  The  forgery  of  any  warrant 
or  endorsement  or  assignment  of  any  warrant  of  this  kind 
is  by  24  and  25  Vict  c.  98  punishable  with  a  maximum 
penalty  of  penal  servitude  for  life.  The  stamp  on  such  a 
warrant  is,  «-ith  certain  exceptions,  threepence  Among 
private  warrants  of  a  non-mercantile  kind  those  in  the 
most  frequent  use  are  warrants  of  distress,  by  which  a  land- 
lord cmpowem  his  agent  to  distrain  for  arrears  of  rent. 

Warrant  nf  AUorrify  to  confess  judgment  is  a  security 
for  money  (now  practically  obsolete)  in  the  form  of  a  war- 
rant to  a  solicitor  named  by  the  creditor,  empowering  him 
to  sign  judgment  in  an  action  against  the  debtor  for  the 
sum  due,  with  a  defeasance,  or  clau.«e  that  the  warrant 
shall  not  l>e  put  into  force  in  case  of  due  payment  of  the 
money  secured.  It  was  often  u.scd  as  a  collateral  security 
for  the  j)aymcnt  of  an  annuity.  The  Debtors  Act,  18C9, 
contained  varions  provisions  for  mnkinj;  known  to  the 
dsbtrir  the  extent  nf  the  liability  incurred  by  him,  among 
othen  that  the  warrant  munt  tie  executed  in  the  presence 
o(  a  solicitor  named  by  the  debtor,  and  that  it  and  the 
defeasance  mn.«t  bo  written  on  the  same  jMtpcr.  A  warrant 
of  attorney  must  be  duly  slamjiod,  generally  as  a  Mobt- 
OAOI  (l*\  and  must  bo  rrgiitcred  as  a  judgment  in  tbo 
ceriVrai  office  of  the  Supremo  Court 

C^oo  Waruvvto  (v.v.)  is  a  menni  of  determining  the 
ngbt  of  k  pernoD  to  coDtinuo  to  hold  an  olSco. 


Scotland. — By  Art  xxiv.  of  the  Articles  of  Union  poral  irarrants 
were  to  continuo  to  b»  kejit  as  before  the  union.  The  Secretary 
for  ScotlaiiJ  Act,  1SS5,  enabled  the  crown  by  royal  warrant  to 
appoint  tho  secrctarv  to  be  rice-presiJent  of  the  Scotch  EJucation 
Dcp-irtmcnt  The  lonl  advocnte's  warrant  runs  thronghoat  the 
whole  of  Sootlantl.  Warrants  issued  by  courts  of  summary  juris- 
diction agito  in  till?  main  with  those  in  use  in  Enplaud,  though 
their  names  arc  not  the  same  (see  Summakt  Jl■Rl^r>I^-TlO^•).  There 
ore  n.imcTous  statutory  provisions  as  (o  warrants  of  other  kinds, 
liy  1  and  2  Vict.  c.  114  warrants  for  dilipcnce,  and  to  charge  ihc 
debtor  under  pain  of  imprisonment,  may  be  inserted  in  an  extract 
of  decree ;  ai\d  in  a  summons  concluding  for  paj-went  of  money  a 
warrant  to  arrest  the  movables,  debts,  and  money  of  the  defender 
nay  be  included.  By  31  and  32  Vict  c.  100  a  warrant  of  in- 
liibition  may  be  inserted  in  the  will  of  a  sumnionsi  A  crown  writ 
is  a  warrant  for  infcftmeut  (31  and  32  Vict,  c  101).  The  same 
Act  gives  forms  of  warrants  of  liEciSTr.ATiox  (j.c).  The  practice 
as  to  warrants  of  ciution  and  commitment  in  the  High  Coiirt 
of  Justiciary  and  the  sheriff  court  now  depends  chiefly  on  tho 
Criminal  Procedure  Act  18S7,  50  and  51  Vict.  c.  35.  I'he  rnedi- 
tntio  fiijss  warrant  is  a  judicial  warrant  on  which  imprisonmei:t 
may  follow  until  the  debtor  give  mntio  judin'o  sisli.  It  corresponds 
to  some  extent  to  the  writ  )w  excai  regno  of  English  practice,  but  it 
may  be  issued  by  a  sheriff  (1  and  2  Vict.  c.  119).  A  border  war- 
rant for  arresting  a  debtor  on  the  English  side  of  tho  bonier  is 
another  kind  of  judicial  warrant.  The  warrant  of  attorney  is  not 
known  in  Scotland,  its  place  being  taken  by  the  clause  of  registra- 
tion, which  has  this  advantage  over  tho  warrant  of  attorney  that 
it  is  not  avoided,  as  is  the  warrant,  by  the  death  of  the  person 
giving  it 

United  Slates. — fiy  tho  constitutions  of  tho  United  States  and 
of  almost  alt  the  States,  wairauts  arc  not  to  issue  but  upon  prob- 
able cause,  supttorted  by  oath  or  aflirniation,  and  particularly 
describing  the  place  to  be  searched  and  the  persons  or  thing  to  ba 
seized.  These  prorisious  have  been  held  not  to  mean  that  there 
shall  be  no  arrest  without  warrant,  but  to  confmo  the  right  of 
arrest  to  circumstances  similar  to  those  which  justify  it  in  English 
law.  The  constitutions  of  some  States  forbid  general  warrants. 
A  warrant  is  generally  necessary  for  the  payment  of  money  out  of 
the  United  States  or  a  State  treasury.  (J.  Wt.) 

TViVRRANTY  is  etymologically  another  form  r: 
GcARANTEE  {q.v.).  It  is  used,  however,  in  a  rath'r 
different  sense.  The  sense  common  to  both  words  is  that 
of  a  collateral  contract,  under  which  responsibility  for  an 
act  is  incurred,  and  for  the  breach  of  which  an  action  for 
damages  lies.  Warranty  generally  expresses  tho  responsi- 
bility of  the  person  doing  the  act,  guarantee  the  responsi- 
bility of  some  other  person  on  his  behalf.  A  warranty 
may  bo  defined,  in  the  words  of  Lord  Abinger,  as  "an 
express  or  implied  statement  of  something  which  the  party 
undertakes  shall  Ik;  part  of  the  contract,  and,  tirough  part 
of  the  contract,  collateral  to  the  express  object  of  it " 
(Chanter  v.  Hopkins,  4  Meeton  and  Welsby's  Reports,  404). 
It  differs  from  a  condition  in  that  a  condition  forms  the 
basis  of  the  contract  and  a  breach  of  it  discharges  from  the 
contract,  and  from  a  representation  in  that  the  latter  docs 
not  affect  the  contract  unless  made  a  i>art  of  it  expressly 
or  by  implication,  as  in  contracts  of  insurance  and  other 
contracts  ul/crrinijr jiilei,  or  unless  it  be  fraudulent  .  These 
distinctions  are  not  always  accurately  maintained.  Thua 
in  8  and  9  Vict  c.  106,  §  4,  condition  seems  to  be  used 
for  warranty. 

Warrnnty  as  it  alTccted  tho  law  of  real  estate  was,  up  tp  half  a 
1.  I  matter  of  th»  highest  importance.     A  warrnntr  ill  • 

•  '  ill  a  covenant  i<-al  nnnexc^l  to  an  r^tntc  of  freehold, 
n-  ■  ■  vprrssed  in  ft  clause  of  wurianly  or  implietl  in  r^se* 
where  a  I.  udnl  relation  might  exist  iJetween  feolTnrand  fenirc«.  Tho 
warraniv,  ft»  discrilicd  by  I.ittblon',  |  6»(,  was  an  oulyrowth  of 
f.     '  '  1  ,  •>  :„^,  ypfy  |H(o  it  j,  (n  \x  fonml  ill  the  LiUr 

..f  (Jlanvill  the  heir  w.i«  Ixiiind  In  watrant 
II  •,.  of  his  aiicislor.     Warranty  was  on«  of 

tho  rliiH.  lii.  in  llr.ict..n'«  definition  of  homa-e,  TS's  "juiis  vin- 
ciiliini  '[un  i|Ui«  astringitur  ad  warranli/anduin  dcrriiil'-n'liiin  et 
nr.|iiirtnn'liim  tenentein  aiimn  In  aeisina  versus  uinnn."     Kur  an 

•  fpirss  warranty  tho  wnni  ««rrnti/iM  or  warrant  was  ni-crssnry. 
The  wnni  "give"  implied  a  warranty,  ai  did  an  eirhongo  and 
rnrtain  kinds  »»f  partition.  In  order  to  hind  lirii»  a  rUii»e  c( 
waieanly  was  ir«|uire<l.  This  wi»  cither  linral,  f"ll.ii<  inl,  or 
coiniiicn'-ing  by  diMcistn.  Tho  •liftrren'"''*  liclwcrn  the  three  Itndi 
waro    Very  technical,   and  de|icndi>d  vii    abatnuo  and    olnolel' 
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iMnnn;*.  Thpy  aro  Ircsievl  at  j^rc.it  length  in  oKl  works  on  ri-al 
■»nj|vMty,  MiwcuIIy  Coir  hihim  l.iitlclon  Ity  Uutlcr,  Wtjih.  Tlio 
[cvHvJT  cr  hi*  hcins  witp  bound  by  vouchor  to  w.inatily  or  jutl^;- 
meet  in  a  vrit  of  «mrn>ii/iVi  thartx  to  yichl  other  Inudft  to  tlio 
feotfctf  in  CAM  of  th«  eviction  of  tho  latter.  Vouching  to  warmnty 
was  a  pari  of  the  old  fictitious  proceeding  in  a  common  recovery 
ia  uae  for  the  purptvie  of  barring  an  onlml  K'tore  the  Fines  and 
RccoTeries  Act  \se«  Kntail\  \\  arranty  of  this  nAtun\  as  far  as 
It  ivlatea  to  thu  coi\veyaDco  of  r\-al  esUte,  though  not  actually 
aboUshett  in  all  possible  cxses,  is  now  futtci-seded  by  covenants  for 
tltU.  Tho  more  tunal  of  these  are  now  l>y  tho  Conveyancing  Act, 
1881,  deemed  to  bo  implicit  in  conveyances  (see  Real  Estate). 
For  Ule  implied  warrjnties  of  titK*  ami  <[n.ility  see  S,\i.r.  Vouch- 
ing *o  warranty  was  at  one  time  iniioit-uii  in  tho  Inw  of  pefsonnlty 
u  well  as  of  realty.  Tho  procedure  is  fully  desL'iibed  in  Cilanvill. 
The  rii;ht  of  calling  on  tho  holder  of  loot  or  stolen  gootls  to  vouch 
to  warranty  (i'ii/«*nriar*),  i.e.,  to  civo  up  tho  n.mic  of  tho  [M^i-^on 
from  whom  he  received  them,  unaer  juin  of  forftituro,  nas  often 
granted  under  the  name  of  t/u-am  as  a  local  franchise  (M;e  Tukft). 
Wamuty,  as  it  exists  at  present  in  the  laNv  of  jHTsonally,  is  either 
exprx-ss  or  implitd.  There  is  no  gent  ral  rule  as  to  what  constitutes 
m  warranty.  It  is  not  neces&arj*  that  an  express  waii.iuty  should 
be  in  writing,  tho  law  being  th.it  every  afhrmation  at  the  time  of 
sale  of  ]»tr»onal  ch.^tt-'ls  is  a  wan-anty,  provided  th.it  it  appears  In 
have  Ken  so  int-ndLd.  The  pnnci|vil  c.Tses  of  implied  warranty 
occur  in  live  cont:^  ts  of  sale  and  I.nsit.axce  (q.w).  There  is  rI'^o 
an  implii-vl  warranty  in  other  kinds  of  conti-act,  e.y.^  of  seaworthi- 
ness by  tho  shijowner  in  a  contract  between  him  and  a  charterer 
for  the  hire  of  a  s-hip.  In  all  cases  of  implied  warranty  tho 
iMfranty  ii;.iy  be  excluded  by  the  special  tt-rnis  of  the  contmct. 
For  breach  ot  warranty  an  action  may  bo  brought  directly,  or  the 
breach  may  be  used  as  ground  for  a  counter  claim  or  for  icduction 
of  damages,  but  the  breach  will  not  in  the  case  of  a  warranty  proper 
entitle  the  person  suffering  by  it  to  a  rescission  of  tho  contract. 
Thus  in  a  sale  the  property  pas-^es  although  the  warranty  be  broken. 
In  some  cases  warranties  on  sale  are  the  subject  of  statutory  enact- 
ments. IJy  the  Merchandise  Marks  Act,  1SS7,  a  vendor  is  deemed  to 
warrant  that  the  trade  mark  or  trade  description  on  nnygootls  sold 
is  genuine.  Tho  Chain  Cables  and  Anchors  Act,  1874,  enacts  that 
every  contract  for  the  salo  of  a  chain  cable  shall  {in  the  absence  of 
any  stipulation  to  the  contrary)  imply  a  ^Yarranty  that  the  cablo 
has  betn  duty  tested  and  stamped.  In  some  other  Acts,  such  as 
the  Bills  of  Exchange  Act,  18S2,  the  term  warranty  does  not  occur, 
but  the  practical  ctlcct  is  the  same. 

Scotland. — The  terra  corresponding  t»  warranty  in  tho  law  of 
heritable  property  is  "warrandice."  Warranty,  strictly  speaking, 
seems  confinfAl  to  movables.  Warrandice  appears  early  in  Scots 
lawi  the  heir, by  Jiryinm  Mnjcstatcm  being  bound  to  warrant  tho 
reasonable  donations  of  his  ancestor.  Wairandice  in  the  existing 
Uw  is  cither  tc^U  or  personal.  Real  warrandice  is  that  whereby 
warrandice  lands  are  made  over,  as  indemnity  for  those  conveyed, 
to  assure  ttle  person  to  whom  they  were  conveyed  from  loss  by  the 
appearance  of  a  superior  title.  Real  warrandice  is  implied  in  tx- 
eambion.  Its  effect  is  that  the  excaniber,  in  case  of  evictiou,  may 
recover  possession  of  bis  original  lands.  This  is  not  in  accordance 
with  the  English  bv.v  in  exchange.  Personal  warrandice  is  either 
express  or  implied.  There  is  an  implied  warrandice  in  every 
onerous  deed,  and  an  absolute  warrandice  presumes  an  onerous 
consideration.  Express  warrandice  is  either  simple,  against  the 
fotnre  acts  of  the  vendor,  from  fact  and  deed,  against  acts  whether 
past  OF  future,  or  absolute,  or  against  all  deadly,  that  is,  on  any 
l^round  existing  before  the  sale.  A  clause  of  warrandice  is  the 
Scottish  equivalent  of  the  English  covenants  for  title.  By  32  and 
33  Vict,  c,  110  a  clause  of  warrandice  in  the  form  given  in  the 
schedule  to  the  Act  imports  al-5:olute  warrandice  as  regards  the 
lands  and  the  title-deeds  thereof,  and  warrandice  from  fact  and 
dce4  as  regards  the  rents.  For  the  warranty  in  the  sale  of  mov- 
ables see  Sale. 

United  SUttes. — Warranty  in  conveyances  of  real  cstato  is  ex- 
pressly abolished  by  statute  in  many  States.  In  some  States 
warranty  is  implied  on  the  transfer  and  indorsement  of  negotiable 
initramtnt-*.  (j.  \v+.) 

WARREN,  Samvel  (1807-1877);  author  of  Tni 
Thcmmnd  a  Wa/*,  was  l>orn  in  DenhiglL-^hirc  in  1807. 
After  a  curriculum  at  the  university  of  Edinhurtrh,  of  micIi 
distinction  that  he  made  the  acquaintance  of  "Christopher 
North  "  through  his  undergradunle  fame,  he  hcgan  the  study 
of  medicine,  but  soon  abandoned  it  for  the  English  bar. 
He  entered  at  the  Inner  Temple  in  1828,  and  was  bucccss- 
ful  in  his  profe-vsion.  He  took  silk  in  1851,  was  made 
recorder  of  Hull  in  1854,  represented  .  Medhurst  in 
I«arlia!nent  for  three  years  (18.'>G-r.0),  and  wa.=i  rewarded 
by  his  party  leaders  in  1859  with  a  mastership  in  lunacy. 
Meantim?  he  had  made  a  much  more  brilliant  success  in 


iiction- writing.  Very  early  in  hia  career,  before  bo  was 
called  to  the  bar,  ho  had  begun  to  write  for  /ilackuovf. 
His  Pt($.<af/fs  from  the  DUiry  of  <i  L<\te  Phi/,<tcian  appeared 
in  that  magazine  between  August  1S30  and  October. 
1831,  being  collected  into  two  volumes  in  1832.  A 
third  volume  was  published  in  1838,  tho  contents  of 
which  appeared  originally  in  the  same  magazino  between 
September  1833  and  August  1837.  These  short  stories, 
most  of  them  of  a  liorriblo  character,  with  morbid  intf-rcst 
diielded  under  a  moral  purpose,  were  extremely  popular, 
and  so  realistic  that  as  long  as  the  writer  remained 
anonymous  it  was  customary  for  doctors  to  declare  that 
some  brotlicr  must  be  making  capital  of  tho  secrets  of 
Ins  profession,  Warren's  brief  experience  as  a  medical 
student  thus  stood  him  iu  good  stead.  Rut  his  great 
success  was  Tai  Thousaml  a  }\a/\  which  ran  in  Bl'tfhivooii 
from  October  1839  to  August  18-11,  and  was  published 
separately  immediately  on  its  conclusion.  .Critics  com- 
plained of  the  coarseness  of  the  workmanship,  of  tho 
banality  of  the  moralizing,  the  crudencss  of  the  pathos,  the 
farcical  extravagance  of  the  humour ;  but  meantime  tho 
work  established  itself  as  one  of  tlie  most  popular  no\els 
of  the  century.  Of  the  higher  qualities  of  imagination 
and  passion  AVarron  was  destitute,  but  his  sketches  of 
character,  especially  farcical  character, — Tittlebat  Titmouse, 
Oily  Gammon,  Mr  Quicksilver  (an  open  caricature  of  Lord 
Brougham), — are  bold  and  strong,  forcibly  imprinted  on 
the  memory,  and  the  interest  of  the  story  is  made  to  run 
with  a  powerful  current.  For  several  years  AVarren  was 
content  to  be  known  as  the  author  of  l^en  Thovsand  a 
JV(Y?*,  and  many  tales  were  told  of  his  open  pride  in  the 
achievement.  In  1847  ho  made  another  venture,  but  Now 
(Did  Thai  was  not  a  success.  The  Lily  and  the  Bee^  a 
squib  on  the  Crystal  Palace,  published  in  1851,  though  it 
had  the  honour  of  translation  into  Italian,  was  a  signal 
failure.  A  pessimistic  dissertation  on  The  Intel} edual  and 
Jloral  Development  of  the  A(/i%  published  in  1853,  also  fell 
fiat,  and  thenceforth  Warren,  after  publishing  his  Works^ 
Critical  and  Iniaf/inativej  in  four  volumes  in  1854,  retired 
on  his  laurels.     He  died  at  London,  July  29,  1877. 

Besides  his  novels  and  other  contributions  to  BJachvood,  Warren 
wrote  several  legal  works  of  repute — Introd fiction  to  Laio  Studies 
(1835),  Extracts  from  Bfackstonc  11837),  Manual  of  Parliamcntarjj 

His  whole  attitude  towards  the  subject  of  insanity  in  its  V'gal 
relations  \\as  determined  by  hia  clear  pcrcei>tion  ami  ti-iiacious 
prasp  of  the  fart  that  the  disease  insanity  is  merely  one  of  the 
indicia  of  legal  "unsoundness  of  mind;''  he  thus  reduced  medical 
cxpcrtism  to  its  proper  proportions,  by  trcatin;^  the  nlienibt  as  a 
witness  and  not  a  judge.  The  masterly  brevit)'  with  which  ho 
addressed  the  jury  in  the  Windham  inquiry  branded  as  ])raotically 
irrelevant  the  mass  of  the  evidence  produced  at  tho  trial,  and  pre- 
pared the  public  mind  for  the  third  sectio"  of  the  Lunacy  Regula- 
tion Act  ot  1862.*  To  the  doctrine  of  moial  insanity  he  olTcrcd  au 
uncompromising  but  iiicfTectivo  and,  it  must  be  confcsfjed,  au 
ignorant  opposition.  It  is  doubtful  whether  ho  understood  the 
meaning,  and  it  is  certain  that  ho  had  never  studied  the  evidence*!, 
of  the  theory  which  ho  so  severely  condemns.  A  writer  who 
ima;;incd  that  the  cases  of  Oxford  and  JIacNaughtcn  bore  any 
resemblance  to  the  "  observations  "  of  Pincl  was  hardly  qualilicd  to 
criticize  even  the  \c^%  worthy  of  his  disciples.  Vet  this  hostility 
was  not  aito^'cther  irrational.  Exaggerating,  indeed  mistianslat- 
inp.  the  language  of  I'inel,  in  whose  work  moral  insanity  appears 
as  "manic  sans  dt'Urc,"  the  English  alienists  had  pressed  into  their 
service  cases  which  wi-re  far  less  closely  allied  to  insanity  than  to 
Clime,  and  had  claimed,  in  the  name  of  science,  to  rctuiii  the 
verdict  whenever  mental  incompetence  existed  or  was  presumed, 
A;,'ainst  the>e  extravac;ant  pretensions  the  school  of  Alder^ion  and 
Rolff  arose  in  healthy  revolt.  Ignorant  of,  or  jmssibly  not  caijng 
to  Hift,  the  residuum  of  fact  which  undoubtedly  they  would  Iiavo 

*  It  is  snli^tantially  as  follows : — Under  every  commi«.sion,  the 
inquiry  >.li:dl  beconlincd  to  the  question  whether  or  not  the  alleged 
lunatic  is,  nt  the  time  of  such  inquiry,  of  uiiscmnd  mind,  and  no 
evidtncc  .t*  to  his  act6,  demeanour,  or  state  of  mind  at  any  time  beinc;' 
more  than  two  years  before  the  dale  of  the  inquiry  shall  be  receivabl.* 
in  proof  of  J"Ba"it;',  luilecs  the  judge  or  master  ahajl  oiiiei  wise  dirt*^ 
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found  in  the  standard  litcratnre  of  "manie  sans  delire,"  they 
Ix-liovctl  moral  insanity  to  be  nothing  more  than  the  immoral  and 
illogical  pica  ^rjtU  which  English  alienists  had  made  them  familiar, 
and  they  sternly  rcfoscd  to  recognize  it.  To  the  exertions  of  this 
school,  cf  which  Samuel  AVarren  was  a  distinguished  member,  we 
owe  the  ^risc  jealousy  with  wliich  the  defence  of  moral  insanity  is 
now  rcgankd  by  alienists  themselves.  See  AVarren's  ilisccUanics, 
vol.  ii..  "  HighT'rcason  and  Murder — Moral  Insanitj-"  (1854);  also 
Ik*  ly'ivdltaux  Trial,  jn'^lishcd  by  Wm.  OUiver. 

WARKIKGTON",a  municipal  and  parliamentary  borough 
and  market-town  of  England,  cWeflj'  in  Lancashire  but 
partly  in  Cheshire,  is  situated  on  the  Mersey,  near  the 
Sankey  Canal,  and  on  the  London  and  Xorth-Western 
main  line  and  several  branch  lines  of  other  railways, 
IS  miles  west-south-west  of  Manchester,  20  east  of  Liver- 
Ijool,  and  1S2  from  London.  The  bridge  across  the 
Mersey,  formerly  forming  the  chief  passage  over  the  river 
from  Lancashire  to  Cheshire,  was  partly  destroyed  on  tlio 
approach  of  the  rebels  in  1745,  Tvas  restored  with  a  watch 
tower  in  the  middle  by  parliament  in  17-17,  was  replaced 
by  a  wooden  structure  in  1S12,  and  was  rebuilt  of  stone  in 
1836  at  a  cost  of  £0000.  The  parish  church  of  St  Elphin, 
i  cruciform  building  in  the  Decorated  style,  occupies  the 
site  of  the  ancient  church,  which  was  taken  down  about 
the  beginning  of  the  15th  century,  the  crypt  being  all  of 
the  old  structure  that  now  remains.  '  The  church  now 
consists  of-  chancel  with  chapels,  nave,  aisles,  crj-pt,  and 
embattled  central  tower  and  spire  rising  to  the  height  of 
300  feet.  It  was  restored  in  1 859-07  at  a  cost  of  over 
£15,000.  Among  the  principal  modern  public  buildings 
are  the  town-hall,  formerly  the  seat  of  Colonel  Wilson- 
Patten,  now  Lord  Winmarleigh,  purchased  in  1872  at  a 
cost  of  i!20,000 ;  the  museum  and  library,  erected  in 
1857,  enlarged  by  the  addition  of  an  art  gallery  and 
lecture-room  in  1876,  and  again  extended  in  1881;  the 
market  hall  (1857);  the  large  covered  market  shed  (1879, 
enlarged  1SS5);  the  public  hall  (1862);  the  public  baths 
(1800);  the  school  of  art  (1883);  the  infirmary  and  dis- 
pensary (1872);  the  infectious  diseases  hospital;  and  the 
Warrington  clergy  orphan  institution  (1697).  The  educa- 
tional institutions  include  a  free  grammar  school,  founded 
by  one  of  the  Boteler  family  in  1520,  and  a  blue  coat 
school. 

Warrington,  in  the  period  before  the  introduction  of 
railways,  jiossessed  special  advantages  through  its  connexion 
with  the  Meraey  and  Irncll  navigation,  and  it  now  enjoys 
unusual  facilities  for  the  transit  of  heavy  goods  both  by 
canal  and  railwa)-,  while  its  situation  midway  between 
Manchester  and  Liverpool,  and  on  tho  main  line  of  the 
London  and  Xorth-Wcstern  Ilailway,  forms  one  of  the  chief 
sources  of  its  prcsperity.  Jt  was  referred  to  by  Blomc  in 
1683  as  "a  very  fine  and  largo  town  which  hath  a  con- 
aiderablo  market  on  Wednesday  for  linen  cloth,  corn, 
cattle,  provision."!,  and  fisli,  being  much  resorted  to  by  tho 
WoUhmen."  It  was  among  the  earliest  of  th«  manu- 
facturing towns  of  Lancashire, — coarse  linens  and  checks 
being  tlio  manufactures  which  at  first  formed  its  staple 
goods,  and  afterwards  sailcloth  and  sacking.  Perhaps  it 
is  now  beat  known  for  its  trade  in  heavy  leather,  tho 
tanneries  in  its  immediate  neighbourhood  consuming  on  an 
nvcia;;o  obout  10,000  hides  a  week.  Itlias  also  a  great 
variety  of  im|)ortanl  iron  manufactures,  including  iron  in 
bar,  hoop,  and  wire  rod,  and  tiles  and  tools  and  pins. 
TliPfo  ar^',  bfsid'M,  p^ap  factories,  breweries,  maltings, 
cotton  mill",  nnd  t;li-  w.irks.  Tho  town  is  divided  into 
five  w.ird»,  (dur  of  wliic  li  nru  in  Warrington  proper,  and  ono 
io  I^tcliford.  The  r  ri'^r.itit.n  art  as  the  urban  sanitary 
authority.  There  is  a  oinmissinn  of  the  pcaro  and  n  iKjIico 
fO'cc  Thc.pa^  rupply  in  ni.inagi-d  by  tho  corpor.ition,  but 
tiM  waltr  fupply  is  in  the  hands  of  a  com|>Any.  Tho 
nonuUtinn  n(  tho  {larliamcntvry  borough  (area  3783  acres) 


in  1871  was  33,050,  and  in  18S1  it  was  45,25a  fhe 
population  of  the  municipal  borough  (area  1442  acres)  in 
the  same  years  was  32.114  and  41,452. 

VTarrington  is  stated  to  hare  been  an  ancient  British  and  Bomac 
town,  but  there  are  no  traces  of  a  Koman  settlement  on  tho  north 
side  of  the  ilersey.  On  the  sonth  side,  however,  near  WiUIerspool 
there  are  a  considerable  variety  of  ren)ains,  which  some  identify 
with  the  station  CondaU.  At  Domesday,  AVarrington,  under  the 
name  of  AValintune,  was  at  the  head  of  a  hundred  now  merged  in 
West  Derby.  Its  present  name  first  occurs  in  the  r2th  century, 
when  Matthew  de  Vilcrs  pave  the  church  of  Warrington  to  the 
priorj-  of  Thurgarton.  Shortly  afterwards  Warrington  came 
mto  the  family  of  Pinccma.  or  Boteler,  the  progenitors  of  tho 
Butlers,  carls  and  dukes  of  Ormonde.  Sir  William  Boteler,  who 
was  high  sheriff  of  the  county,  and  governor  of  the  castle  of 
I.ancaster,  obtained  for  it,  in  1255,  from  Henry  III.  the  grant  of  a 
fair  of  three  days'  duration.  In  the  5tli  of  Ed\«Vrd  I.  {1277)  the 
charter  was  renewed,  and  another  was  obtained  in  12S5.  About 
1592  it  w.Ts  bought  by  the  Irelands,  and  in  1631  it  came  into  tho 
possession  of  William  Booth,  father  of  Sir  George  Booth,  first  Lord 
Delamere.  During  the  civil  war  it  was  held,  in  1643,  for  the  king 
by  James,  Lord  Strange,  seventh  carl  of  Derby,  who  fortified  it  at 
great  expense,  and  made  it  a  centre  for  Royalist  excursions,  but 
after  a  siege  of  five  d.iys  it  surrendered  to  the  Parliamentary  troops. 
After  the  b.ittle  of  Preston  in  1648,  the  remnant  of  tho  duke  of 
Hamilton's  army  under  Genei-al  Baillie  rallied  at  Warrington,  and 
possessed  themselves  of  tho  bridge,  but  surrendered  on  the  approach 
of  Cromwell,  Henry  Booth,  second  Ixird  Delamere,  was  created 
earl  of  Warrington  on  his  retirement  from  the  chancellorship  of  the 
exchequer' in  1690.  The  town  i«ccived  parliamentary  representa- 
tion in  1832,  and  was  incorporated  in  1S47.  Among  persons  of 
eminence  connected  with  Warrington  are  Dr  Aikin,  editor  of  tho 
Didionanj  of  General  JSicjraphi/,  Lucy  Aikin,  Mrs  Barhauld,  John 
Kay,  the  clockmaker  who  a<:sisted  Arkwright  in  his  mechanical 
experiments,  and  Dr  Joseph  Priestley. 

S<o  Warrfnylon  tn  K'JJ,  In  Qlictham  Society*!  rtibllrAllon*.  vol.  xtIL;  Aiimat$ 
of  tf-J  Lords  of  Warrinyton  during  the  firtl  Fire  CrMttrxtt  <tf\<r  lA/  ConfMll, 
ibid.,  vol*.  Ixxxvl.  and  Uxxvll.;  tIoTt.agt  Roll  of  the  ilanor  of  Warrinytan,  i!^l- 
3^17,  in  tlip  publications  of  fho  >Unclicstcr  Record  Soclcljr,  4!^S0;  Kcnilrlck, 
/'rojiltt  0/  W'atTinylon  Worthiet,  1659. 

WARSAW,  a  government  of  .PiU.«sian  Poland,  occupies 
a  narrow  ^rip  of  land  to  the  left  of  the  lower  Bog  and 
of  the  Vistula  from  its  junction  wish  the  Bug  to  the 
Prussian  frontier,  and  is  bounded  by  the  Polish  govern- 
ments of  Ptock  and  Lomza  on  the  N.,  Sicdicc  on  the  E., 
and  Badom,  Piotrkow,  and  Kalisz  on  the  S.  It  has  an 
area  of  5023  square  miles  and  in  1885  tho  population  was 
971,730,  of  whom  384,000  were  then  reckoned  as  living  in 
the  capital.  It  occupies  the  great  plain  of  central  Poland 
and  Mazovia,  and  is  low  and  flat,  with  only  a  fen-  hills  in 
the  south,  and  along  the  course  of  the  Vistula  in  tho  north-^ 
west,  where  the  terraces  on  tho  left  b.mk  descend  by  steep 
slopes  to  tho  river.  Terrible  inundations  often  devastate; 
tho  region  adjacent  to  the  coxflucncc  of  tho  ^'istula  with 
the  Karew  and  Bug,  and  marshes  cover  tho  low-lying 
grounds.  The  soil,  which  consists  chiefly  cither  of  boulder 
clay,  lacustrine  clays,  or  sandy  fluviatilo  dcpo.^its,  is  not 
particularly  fertile.  The  Vistula  traverses  the  government 
from  south-east  to  north-west,  and  is  joined  by  the  Nnrew 
and  Bug  from  the  right,  and  by  the  Bzura  from  the  left. 
It  is  an  important  channel  of  coiumuoication  (sec  Poland, 
vol.  xix.  p.  307). 

The  population  con^iits  of  Poles  and  Mtmra  (Roman  Catholic*, 
76  i>cr  cent. ),  .T.  w^  fir.  pvr  cent,),  and  Gcnnani  (9  i>er  cent.).  Tho 
Great  nnil  Lit'       i  ■  number  only  a  few  thonsandi,  and  tho 

former  are  j:  i'  'y  in  the  towns. 

Of  the  3, ;,■■..  •'  '  r.d,  nearly  two-third«  of  wlftch  at* 

arable  land,  1.197.'  iig  to  the  i>e«v%nt«y  i7i\724  houie- 

h"M«\  ^.'.7. ''"I  fT  '  1  ;!:-  rrinniM.Irr  to  4,'.'.;i  miall  and 

I  f>nil«.     In  the 

v.:.try,  and  it  nai 
:  I.e.,  nrarlr  one- 

•  n  of  the  ar.iltio 

1  <  ,\picuUuie  i» 

th''  ]  ii-\ iiilin,;  u-cuj'iti'Jii,  und  P. a--ln.3  Li'-il  j-cTfertion  on  nome 
e^t.it<-v  Bert  ii  cxtcniircly  grown.  Cattle-breeding  it  alto  uf 
impoiuncf, 

ilanufacturo  haro  doveloprd  rapidly  of  late,  ctp«ittly  In 
Wan.iw  and  its  vicinity.  In  1SS6  thnro  w«r«  I676e<la1>li>lmi'iit>, 
em^Ioyinu  3,'>.4i>0  op»'titiv»i.  with  an  oufpnt  valued  M  J4,7u",000 
ro'.'jlo*.     Sugar  wotka  occupiod  a  promlii'nt  \\*e».     In  MM  nino* 
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'  >  ind  nfineri.8  cmpWfd  80ir>  cf  ntivc?,  oimI 
■1  cwts.  of  raw  ana  S.O'^O.OOO-ol  loliiiml  sugar. 
-  ts,  woolUn  doUi,  luachiiury,  boots  ouJ  allocs, 
.■  amcaii;the  other  items  provlucej. 
:  ii  H.ivi-Tpt!  ir*ot>i'rtovii  ••ctri'-t*.  tho  chief  towns 
'       ;  ■    ■  ■•..intsl,  Giira 

•.,.  (13,i:0), 

:.  _,....;.; ,.  ,    ; -       J    :    ;,   RaJj.VMliu 

O- "■"■  skicrncwico  tS?"2u),  Soohaczcw  ^5130),  auJ  Wtotlawcfc 
f.O.CoOX  Novy  Dwor  (4120),  Ncsana  (2330),  Gombin  (3000), 
and  acYcr^  others  hare  municipal  institutions. 

WAKSAW  (iraj-s;(m\i),  capital  of  Poland,  and  chief 
town  of  the  above  government,  is  beautifully  situated  on 
tho  left  bank  of  tho  Vistula,  395  miles  to  tho  east  of 
Berlin,  and  700  miles  to  south-west  of  St  Petersburg. 
It  stands  on  a  terrace  nearly  100  feet  in  height,  which 
stretches  far  to  the  westward,  and  descends  by  steep  slopes 


Plan  of  Warsaw, 


towards  the  river,  leaving  a  broad  beach  at  its  base.  The 
suburb  of  Praga  on  the  right  bank  of  the  Vistula,  here 
from  450  to  880  yards  broad,  is  connected  with  Warsaw 
by  two  bridges, — the  railway  bridge,  which  passes  right; 
under  the  guns  of  the  Alexandrovsk  citadel  to  the  north, 
and  the  Alexandrovsk  bridge  in  the  centre  of  the  town. 

With  its  population  of  nearly  450,000,  its  beautiful 
river,  its  ample  communications  and  its  commerce,  its 
university  and  scientific  societies,  its  p»alaces  and  numerous 
^ilaces  of  amusement,  War^w  is  one  of  the  most  pleasant 
as  well  as  one  of  the  most  animated  cities  of  eastern  Europe. 
In  Russia  it  is  excelled  in  importance  by  the  two  Russian 
capitals  only;  and  doubtless  it  would  have  attained  even 
a  larger  population,  and  a  yet  higher  place  in  the  world  of 
commerce  and  intellect,  were  it  not  for  its  sad  and  chequered 
history,  and  the  foreign  domination  of  which  the  traveller 
18  reminded  at  every  step. 

Situated  in  a  fertile  plain,  on  a  great  navigable  river, 
below  its  junction  with  the  Pilica  and  Weprz,  which  water 
southern  Poland,  and  above  its  junction  with  the  Narew 
and  Bug,  which  water  a  wide  region  in  the  east,  it  became 
in  media; val  times  the  chief  entrepot  for  the  trade  of  those 
fertile  and  populous  valleys  with  western  Europe.  Its 
position  in  the  territory  of  Jfazovia,  which  was  neither 
Polish  nor  Lithuanian,  and,  so  to  say,  remained  neutral 
between  the  two  rival  powers  which  constituted  the 
united  kingdom,  it  became  the  capital  of  Lioth.  to  -tu  d";- 


triment  of  mo  purely  Polish  Cracow  aud  the  Litliusman 
Viliia.  And  now,  connected  as  it  is  by  six  trunk  linos 
with  Vienna,  south-western  Kussia,  Moscow,  St  Peters- 
burg, Dantzic,  and  Berlin  (-.-ia  Broniljcrg),  it  has  become 
one  of  tho  most  important  cotiimcrcial  cities  of  eastern 
Europe.  Tho  south-western  railway  connects  it  with 
£odz,  the  JIanchestcr  of  Poland,  as  also  with  tho  rich  coal 
fields  of  Kiclco,  which  supply  its  steadily  growing  manu- 
factures with  coal  and  iron,  so  that  Warsaw  and  its  neigh- 
bourhood have  become  a  centre  for  all  kinds  of  n\anutac- 
tures,  greatly  aided  in  their  develoimient  by  the  high 
technical  training  and  general  superiority  of  tlie  engineers 
of  the  Polish  capital,  as  well  as  by  tho  skill,  taste,  and  in 
telligence  of  its  artisans.  Tho  periodical  wholesale  depor- 
tations of  Warsaw  artisans,  who  never  failed  to  take  an 
active  part  in  tho  Polish  insurrections,  especially  in  1794, 
1S3I,  and  18C3,  considerably  checked,  but  roukl  not  wholly 
stop  the  industrial  progress  of  the  town;  but  the  lines  of 
customhouses  which  surround  Poland,  and  thus  limit  tho 
Warsaw  market,  as  also  the  llussiau  rule,  which  militates 
against  the  progress  of  Polish  science,  tecliiiology,  and  art, 
are  so  many  obstacles  to  tho  development  of  ita  natural 
resources.  The  population  of  Warsaw  has  nevertheless 
grown  rapidly  of  late,  having  risen  from  161,008  in  18G0, 
and  27G,600  in  1872,  to  430,570  in  1887 ;  of  these  more 
than  25,000  are  Germans,  and  oue-third  are  Jews  (43,000 
in  1860,  and  117,300  in  1879).  The  Russian  garrison 
amounts  to  nearly  20,000  men. 

The  streets  of  Warsaw  aro  very  animated,  and  are 
adorned  with  many  fine  buildings — partly  due  to  the  eld 
Polish  nobility's  love  of  display  (there  are .  more  thlin 
160  palaces,  CO  of  which  have  been  confiscated  by  the 
Russian  Government),  partly  churches  and  cathedrals  (179 
Catholic,  6  Greek,  aud  2  Lutheran,  several  synagogues, 
14  monasteries,  and  4  nunneries),  and  partly  public  build- 
ings,— schools,  hospitals,  scientific  societies, — erected  at 
great  expense  by  the  municipality  or  by  privafo  bodies. 
Fine  public  gardens  and  several  monuments  further  em- 
bellish the  city.  The  present  university,  founded  as  tho 
"Glawnaja  Szkota,"  in  1816,  but  closed  in  1832,  was 
again  opened  in  1864  ;  it  has  a  remarkable  library  of  more 
than  350,000  volumes,  rich  natural  history  collections,  a 
fine  botanic  garden,  and  an  observatory  well  known  for  its 
astronomical  work.  There  are  75  professors  and  nearly 
1000  students.  The  teaching  is  in  Russian,  and  mostly  by 
Russians,  and  the  close  intercourse  which  used  to  exist 
between  the  university  and  the  educated  classes  of  Poland 
is  becoming  a  thing  of  the  past.  The  rich  university 
library,  one  of  the  largest  in  the  worId,''was  confiscated  in 
1704,  and  transferred  to  St  Petersburg,  where  it  became 
the  nucleus  of  the  present  imperial  public  library ;  and, 
after  the  insurrection  of  1831,  it  was  again  ransacked  for 
the  same  purpose.  The  medical  school,  which  enjoys  high 
repute  in  the  scientific  world,  still  retains  the  right  of 
teaching  in  Polish,  and  has  about  220  students.  The  same 
privilege  is  enjoyed  by  the  school  of  arts,  the  acadeni}'  of 
.f.'riculture  and  forestry,  and  the  conservatory  of  music, 
all  of  which  arc  high-class  institutions.  There  are,  besides, 
six  classical  gymnasia,  two  "real"  schools,  and  numerous 
elementary  schools.  The  museum  of  the  society  of  fine 
arts  is  rich  in  examples  of  ancient  and  modern  art  The 
as.50ciation  of  the  friends  of  science  and  the  historical  and 
agricultural  societies  of  Warsaw  were  once  well  known, 
but  all  were  closed  after  the  insurrections,  and  now  they  live 
but  a  precarious  life,  the  scientific  works  which  continue  to 
be  produced  in  Poland  being  partly  publis'ied  at  Cracow. 

The  great  theatre  for  Polish  drama  and  the  ballet  is  a 
fine  building  which  really  includes  two  theatres  under  the 
same  roof ;  but  tho  jiride  of  Warsaw  is  its  theatre  in  the 
tTZ'enJu  gardens,  which  were  laid  out  in  an  old  bed  ai 
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tne  Vistula  by  Stanislaus  Augustus  Poniatowski,  and  have 
beautiful  shady  alleys,  artificial  ponds,  an  elegant  little 
palace  with. ceilings  painted  by  Bacciarelli,  several  impe- 
rial villas,  and  a  monument  to  Sobieski.  An  artificial 
ruin  on  an  island  makes  an  ojien-air  theatre,  the  stage  of 
which  is  separated  from  the  auditorium  by  a  channel  of 
water,  and  the  decorations  of  which  blend  with  the  parks 
and  the  palace  behind.  Two  other  public  gardens,  with 
alleys  of  old  chestnut  trees,  are  situated  in  the  centre  of 
the  city.  One  of  these,  the  Saski  Ogrod,  or  Saxon  garden 
(17  acres),  which  has  a  summer  theatre  and  excellent 
fountains,  and  is  richly  adorned  Avith  statues  and  flowers, 
is  one  of  the  most  beautiful  in  Europe  ;  it  is  the  resort  of 
the  Warsaw  aristocracy.  The  Krasinski  garden,  now  some- 
what less  frequented,  and  many  other  smaller  squares 
and  gardens  in  the  theatres  of  which  Polish  and  German 
companies  give  their  summer  representations,  contribute 
very  much  to  the  enliveniuent  of  the  streets  of  Warsaw; 
while  the  variety  of  smart  national  costumes  still  worn  by 
the  Polish  peasantry  gives  colour  and  brightness  to  the 
crowds  which  throng  them. 

Warsaw  is  semicircular  in  pUn,  tho  diameter,  nearly  •>  miles  in 
length,  lying  along  tho  Vistula.  The  central  point  of  tho  life  of 
the  place  is  the  castle  (Z«niek  Kr<Slewski)  on  Sigismnnd  S>iuare. 
It  was  built  b;  the  dukes  of  Alazovia,  enlarged  by  Sidsmund  III. 
(whose  memorial  stands  opposite)  and  Ladislaus  IV.,  and  em- 
bellished by  Stanislaus  Augustus.  At  present  it  is  inhabited  by 
the  "governor-general  of  the  provinces  on  the  Vistula,"  and  its 
pictures  and  other  art  treasures  hare  been  removed  to  St  Peters- 
burg. Four  main  thoroughfares  radiate  from  it :  one,  the  Krakow- 
skio  Przedmiescie,  the  best  street  in  Warsaw,  runs  southward.  It 
is  continued  by  the  Xovvy  Swiat  and  tlic  Uj.udow'ska  Aleia  avenue, 
which  leads  to  the  iA^ienki  gardens.  Many  fine  buildings  are 
found  in  these  two  streets: — the  church  of  tho  Bcrnardine  convent; 
the  house  of  the  benevolent  society ;  the  Carmelite  church,  now 
closed,  where  the  crown  archives  of  Poland  are  still  kept;  the  rich 
Radziwill  palace,  now  inhabited  by  the  governor-general  ;  the 
university,  Saxon  .Square,  on  which  Nicholas  I.  ordered  the 
erection  of  a  memorial  to  tho  Polish  generals  who  refused  to  take 
part  in  the  insurrection  of  1S31  and  were  therefore  shot  by  tho 
insurgents  ;  tho  Saxon  garden  behind  tho  square  ;  the  fine  palaces 
of  the  Potockis,  the  Ogini.kis,  the  I'ruskis,  4c;  the  church  of  tho 
Holy  Cross,  erected  in  1682-96,  tho  richest  in  Warsaw ;  the 
palace  of  tho  Kraiinskis,  with  library  and  museum;  tho  statue  of 
Copernicus,  by  Tliorwaldsen,  erected  in  1822  by  national  subscrip- 
tion ;  tho  house  of  tho  friends  of  natural  history,  now  a  gym- 
nasium ;  the  palace  of  the  j^aniojskis,  now  con1i.<iOated  aud  trans- 
fomi'-d  into  aV'iilling  for  subalterns  of  the  garrison  ;  the  church 
f'i  ■■'     '■'  ted  to  cotumemor.ito  the  ro-establishment  of 

I'  ind  ;  and  Jhe  dtaf  and  dumb  asylum.     Tho 
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To  the  north  of  Sigismnnd  P^'nare  is  tho  old  town — Staro  Miasto 
— the  Jewish  quarter,  and  farther  north  still  the  Alexandrovsk 
citadel.  -  The  old  town  very  much  recalls  old  Germany  by  its  narrow 
streete  and  old  buildings  ;  it  has  tho  church  of  St  John  at  its 
entrance,  and  farther  oowd  tho  cathedral,  which  is  tho  oldest 
church  of  Warsaw,  having  been  built  iu  the  IStli  century  and  re- 
stored in  the  17th.  Tho  citadel,  ertcted  in  1832-35  os  a  punish- 
ment for  the  insurrection  of  1831,  is  of  tho  old  type,  with  six  forta 
too  close  to  the  walls  of  the  fortress  to  be  useful  in  modern  warfare. 
The  railway  brid^,  built  in  1865  and  570  yards  long,  begins  under 
the  walls  of  the  citadel  and  is  protected  on  tho  right  bank  of  tho 
Vistula  by  tho  Sliwnicki  t<!c  di  ponL 

The  suburb  of  Praga,  on  the  right  bank  of  the  Vistula,  is  poorly 
built  and  often  flooded  ;  but  tho  bloody  assaolta  which  led  to  iu 
capture  in  1794  by  tho  Russians  under  Suwaroff,  and  in  1831  by 
Paskevitch,  give  it  a  name  in  history. 

Industry  and  TrtuU. — Warsaw  haa  of  lato  become  industrially 
important,  and  now  has  more  than  320  establishments  employing 
nearly  20,000  workmen,  and  producing  to  the  amourt  of  nearly  40 
roiliion  roubles  annually.  Too  leading  industries  are  the  produc- 
tion of  plated  silver  ware,  with  a  wide  market  throughout  Russia, 
machinery  and  engines,  chemicals,  musical  instruments,  especi- 
ally pianos,  carpets,  boots,  and  shoes,  largely  exported,  carriagcn, 
woollen  cloth,  leather  wares,  spirits,  and  beer.  Tho  trade  of 
Warsaw  is  considerable.  Nearly  14,000,000  cwts.  of  coal  and 
4,800,000  cwts.  of  miscellaneous  goods  are  imjwrted  by  rail  from 
the  south-west  (Kielce,  i>odz,  and  Galicia),  and  3,200,000  cwts. 
of  manufactured  goods,  corn,  flax,  &c. ,  are  exported  in  the  same 
direction.  Corn  aud  flax  are  imported  to  the  amount  of  7,000,000 
cwts.  from  the  south-cast  and  east,  and  exported  to  Prussia  to  the 
amount  of  5,300,000  cwts.  by  rail  and  partly  down  the  Vistula,' 
while  thototal  railway  traffic  is  represented  by  31,400,000  cwts,  of 
merchandise  brought  in  and  18,000, 000. c.vts.  sent  away.  To  all 
this  must  bo  added  the  traf&c  ou  the  Vistula  (about  3,000,000 
cwts. ).  A  great  proportion  of  the  trade  is  is  the  hands  of  Gomiana, 
especially  of  Jews. 

The  suburbs  of  Warsaw  are  sarroundod  bv  villas,  palaces,  and 
battlctields.  Wilanow,  the  paloce  of  John  SoLieski,  now  belonging 
to  the  PotockU,  was  partly  built  by  Turkish  prisoners  in  a  fine 
Italian  style,  and  is  now  renowned  for  its  historical  portraita  and 
pictures.  It  is  situated  to  tho  south  of  Warsaw,  together  with 
many  other  lino  villas  (Morysin,  Natolin,  Krolikarnia,  which  also 
has  a  pict'ire  gallery,  &c. ).  Tho  Marymont,  an  old  country 
residence  of  the  wife  of  John  Sobieski,  and  tho  Kaskada,  much 
visited  by  the  inhabitants  of  Warvtw,  in  the  north,  the  Sa^ka 
Kemi>a  ou  tho  right  bank  of  the  Vistula,  and  the  cistlo  of  Jabtoua 
down  tho  Vistula  are  among  others  that  deserve  HKntion. 

Tho  events  a.ssociated  witli  tho  inmo  of  Praga  have  been  already 
alluded  to.  Among  other  battlctields  in  tlie  neighbourhood  of 
Warsaw  is  that  of  Grochowo,  where  the  Polish  Irooi.s  were  defeated 
in  1831  after  a  gallant  fight  Raszyn  saw  iu.  fields  coveretl  uith 
blood  in  the  war  of  1809  uith  Austria  ;  at  ilaciejowice,  50  miles  up 
the  Vistula,  Kosciu.uko  was  woundc-i  and  taken  by  tlio  Russians 
in  1794  ;  and  20  miles  down  the  river  stands  the  fortress  of  Modlin, 
now  Novogoorcievsk,  fortified  by  Napoleon,  t.iken  in  1813  by  tho 
Russians,  and  the  last  stronghold  of  tho  Poles  during  the  inaarrec- 
tion  of  1831. 

History. — The  history  of  Warsaw  from  tho  Iflth  century  onwards 
is  intimately  connected  wi;h  that  of  Poland  ('/.r.).  Tho  prrcisa 
date  of  tho  foundation  of  the  town  is  not  known.  The  banks  of 
tho  Vistula  liotween  the  Pilica  and  tho  Narew  must  have  been 
inhabited  frora  «  very  early  period,  and  it  is  suppoaod  that  Conrad, 
duke  of  MaMVia,  erecte-<l  a  castle  on  tho  i>roa«nt  sitn  of  Waraaw  as 
eorlv  as  tho  9th  century.     Casimir  tho  Just  '\%  y  ^   '     l.avo 

fortified  it  in  ih"  Uth  century,  but  Wan>aw  is  :  liu 

ann.ilt  beforo  1224.     Until  1526  it  was  the  rc»id<-  'kra 

of  Mirovia,  but  when  thoir  dynasty  was  extingtii>l.id  ihe  land 
of  the  lUztirs.  till  then  independent,  was  annexed  to  Poland.    When 

!'  '      '-'*■'  ' '    '    -*  ■  -      ^  n  the  royal 

.1  cipital  of 

i  -  ...  of  Polaud 

tu->k  plftvC  on  tl.t'  held  uf  W.iU.     l-'f..iu  t)<e  Klh  vent. try  |iov<i4>»AioD 

of  it  was  continually  disputed  by  the  Swetles,  tho  Kiis.sians,  and 

•'  ■    "■--  '     l.nrgrni    and   tho   Auiitxians.      Charlos    Itustavus  of 

It  in  1fl.'>5  and  kept  it  for  a  year  ;  tho  Poles  retook  it 

>'  1'St  it  again  almost  immnlialely.     Augustus  II. 

'td  much  for  ilsemWIIikhniriii,  but  it  had  much 

norlhern  war,     Charles  XII.  took  it  in  170S, 

■ ■  ■  ••    -  "  -  1-   t-lneea  the  Swi-.lc«  ami 

i.:ain.     The  dtw^idrrly 

.  1  for  Rutaisn  intrigue, 

.if   It  an>l  K«cnr>  d  the 

1  ill  177.1  to  ih.    full 

J 1..  .\ ...  i  ....  liuksians  took  it  ajtnin. 

after  the  bl'MMly  auunit  nn  i'raga,  but  next  year,  id  tho  Ihinl 
fMriitiitn  of  PoUnil,  Warsaw  was  given  to  rnis«i.i.  In  N'lVcnilier 
1809  the  town  was  Kcupied  by  tht  Vtoy  of  Na|ntcon,  and  aflar 
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tVt  tx«»  of  Tiliit  ««S  niJii')  tlie  c.ipitsl  of  tlio  in Jf pendent  duchy 

of  Wir^'xr;  kilt  tli«  Austrians  took  it  on  AiTil  21,  ISOO,  »nd  ki'pt 

I  it  tMK-e  Muire  U'cinio  inueiH-ndont,  but  only  for 

Russians  tinally  tiwk  it  on  Kibruiry  8,  1813, 

tiii'V  liivo   nl»nv»  rotiinsil   it.     On  Novomlwr 

;;v  ■  iho  signal  of  tho  Rri-at  liut  unsucccsaful 

>  I  ■'  I  nearly  one  year  ;  it  was  taken  aflor  great 

,    ra~i>unich.  on 'Si'ptomber   7.  1831.     De|>orUtions 

ile,  executions,  and  confi.'cation  of  tlio  iloniaiiii  of 

V    followed,  and   until   1656    Worsjw  ivuained  under 

.^  ., ;.  ;   ...urv  rule.     In  18fi2  a  soriia  of  demonstrations  boRau  to 

W   m.il--    in  AVarsan-  in   favour  of  tho  indcpeudeiico  of  I'ol.^nd, 

lu.l  a(ur  a  bloody  ropi-eMion  a  general  insuiixctiou   followed  in 

Jjiiuiry  1863.  tlio  Ruwians  reuuiiuing,  however,  masters  of  tho 

^■^    tivi.     Tin-  Kussiau  Gorornracnt  now  decided  to  t.iko'tho  most 

•  to  crush  the  powers  of  the  cleriiy.  tho  landed 

•  uliuleat  Wnrs-iw  artij.iii5  and  o-lucated  classes. 

;  Mient  to  the  convict  iiristns  of  Siberia,  and  cou- 

l.vitioa  01  c3Uilc»  lollowed.  Dei>ortatiou  to  Siberia  and  tho  interior 
of  Ki'^i.i  w.ts  carried  out  on  an  uuhean]-of  scale    Scientific  societies 

,    '    '    _■        '      '  -     -'1;  monasteries  ind  nunneries   were 

.11  officials  were  called  in  to  fill  up 

is,  and  tho  university;  tho  Kus.sian 

-  ui..it.r*.d  obUgalory  in  official  nets,  in  all  legal  pro- 

1  even,  to  a  great  extent,  in  trade.     Tho  very  name  of 

IV.  Mil   ..  .^,  cxpunge<l  from  official  ^Tilings,  and,  while  tho  old 

institutions  nero  abolished,  the  liussian  tribunals  and  adniinistia- 

tivo  iustitutioiis  were  introduced.     Tho  serfs  were  liberated.     Sco 

I'OUSD. 

Otliciallr,  Warsaw  is  now  simply  the  chief  town  of  tho  govern- 
ment of  \\'ar»aw,  tho  residence  of  the  governor-general  of  the  pro- 
vinces on  tho  Vistula  and  the  coniniander  of  tho  Warsaw  military 
district,  and  the  see  of  the  Roman  and  Greek  archbishops.  But  it 
continues  to  bo  the  heart  of  the  Polish  nationality.       (P.  A.  K.) 

WART  is  a  papillary  excrescence  of  the  surface,  most 
commonly  of  the  skin,  but  in  special  circumstances  also 
of  the  transitional  and  mucous  membranes.  The  ordinary 
broad  and  flat  warts  of  the  skin  occur  piostly  upon  the 
bands  of  children  and  young  persons  ;  a  long  pendulous 
variety  occurs  about  the  chin  or  neck  of  children  who  are 
constitutionally  delicate  (it  used  to  bo  thought  a  mark  of 
scrofula)  and  on  the  scalp  in  adults.  Both  the  broad 
sessile  warts  of  the  fingers  or  hands  and  the  thin  hanging- 
warts  of  the  neck  and  head  are  apt  to  come  out  in  numbers 
at  a  time  ;  a  crop  of  them  suddenly  appear."  *'>  disappear 
after  a  time  with  equal  suddenness.  Henc;  i  •  supposed 
cflicacy  of  charms.  A  single  wart  will  soi:ietimes  remain 
when  the  general  eruption  has  vanished.  The  liability  to 
crops  of  warts  runs  in  families.  In  after  life  a  wart  on 
tho  hands  or  fingers  is  usually  brought  on  by  some 
irritation,  often  repeated,  even  if  it  be  slight.  A  special 
form  has  been  observed  on  the  hands  of  those  much 
occupied  with  anatomical  dissection.  Chimney-sweeps 
and  workers  in  coal-tar,  petroleum,  itc,  are  subject  to 
warts,  which  often  become  cancerous.  Ordinary  innocent 
warts  occur  singly  in  later  life  on  the  nose  or  lips  or  other 
parts  of  the  face,  sometimes  on  the  tongue.  Towards  old 
age  there  are  apt  to  be  broad  and  flattened  patches  of 
warts  on  the  back,  of  u  greasy  consistence  and  brownish 
colour. 

A  wan  consists  essentially  of  a  framework  or  ground- 
plan  of  small  bloodvessels  supported  by  bands  of  fibrous 
tiMue,  and  a  more  or  less  thick  covering  of  epidermic 
scales.  When  the  wart  is  young,  the  surface  is  a  rounded 
and  even  knob;  as  it  gets  rubbed  and  worn  the  surface 
a,ipeani  cleft  into  threadlike  projecting  points.  The 
blood-vessels,  whose  outgrowth  from  the  surface  really 
makes  tho  wart,  may  either  be  in  a  cluster  of  parallel 
loops,  in  which  case  wo  have  the  common  broad  and  sessile 
wart,  or  'the  vessels  may  branch  from  a  single  stem, 
making  the  dendriform  pattern  of  the  long,  slim,  and 
pendulous  warts  of  the  chin  and  neck.  The  same  two 
kinds  of  pattern  occur  aho  inwarta  of  the  transitional  or 
ntncons  surfaces.  (For  a  figure  of  a  dendriform  wart,  see 
rATHOLooy,  vol.  xviii.  fig.  43,  p.  379.)  A  wart  of  either 
jiattem  is  a  projection  of  the  system  of  cutaueous  blood- 


vessels  beyond  tho  surface.  It  is  owing  to  its  vascular 
ground-plau  that  a  wart  is  liable  to  como  back  after  being 
shaved  oli  ;  tho  vessel  or  vessels  are  cut  i  down  to  the 
level  of  the  skin,  but  tho  current  of  blood  is  still  forced 
into  the  stem,  and  tho  branches  tend  to  bo  throvvn  out 
bcYonJ  the  surface  as  before.  This  fact  has  a  Iwaring  on 
the  tnaliiicnt  of  warts.  If  they  aro  shaved  or  suipi-ed 
off,  thu  blood-vessels  of  the  stem  should  bo  destroyed  at 
tho  samo  time  by  caustic,  or  made  to  shrivel^  by  an 
astringent.  Tho  samo  eud  is  served  by  a  gradually 
tightening  liguturo  (such  as  a  thread  of  elastic  pulled  out 
from  an  old  brace)  round  tho  base  or  neck  of  the  wart ; 
an  ordinary  thruad  is  apt  to  cut  too  deop  and  may  cause 
suppuration.  The  best  treatment  is  to  lub  an  astringent, 
or  acid,  or  caustic  substance  into  tho  8u;-face  of  tho  wavt. 
Glacial  acetic  acid  may  be  applied  on  the  end  of  a  glass 
rod,  or  by  a  camel-hair  brush,  care  being  taken  not  to 
touch  the  adjoining  skin.  A  solution  cf  perchloride  of 
iron  is  also  etfective  in  the  same  way.  Nitrate  of  silver 
is  objectionable,  owing  to  tho  black  stains  left  by  it.  A 
simple  domestic  remedy,  often  efEectual,  is  the  astringent 
and  acrid  juice  of  the  common  stonecrop  {SoJum  acre) 
rubbed  into  the  wart,  time  after  time,  from  the  freshly 
gathered  herb.  Tho  result  of  these  various  applications 
is  that  tho  wart  loses  its  turgor  or  firmnsss,  shrivels  up, 
and  eventually  falls  off. 

A  peculiar  form  of  wart,  known  asrcrrugas,  occurs  enacmically 
in  certain  valleys  of  the  Peruvian  Andes,  especially  in  the  region 
of  the  Cerro  do  Pasco.  It  is  believed  to  have  been  one  of  the  causes 
of  the  excessive  mortality  from  hiemorrhagcs  of  tho  skin  among 
tho  troops  of  Pizarro.  In  recent  times  attention  was  called  to  it 
by  Dr  Archibald  Smith  in  1842  ;  in  1874,  during  tho  making  of 
tlio  Trans-Andean  Railway,  it  caused  a  considurable  loss  of  lifo 
among  English  navvies  and  engineers.  Strangers  of  the  whito  race 
suffer  much  more  severely  from  it  than  the  acclimatized  or  tho 
natives.  It  is  sometimes  epidemic  and  peculiarly  fatal.  Its  en- 
demic scats  are  certain  deep  and  narrow  valleys  traversed  by  a 
mountain  stream  or  torrent  and  covered  with  luxuriant  vegetation; 
where  the  valley  widens  the  endemic  influence  is  no  longer  felt. 
The  warts  may  be  few  or  many,  up  to  several  hundreds ;  they  occur 
on  internal  mucous  niembraues  as  well  as  on  tho  skin.  Their  out- 
break is  preceded  for  some  weeks  by  a  feverish  state  and  by  pains 
ill  tho  limbs.  These  symptoms  disappear  when  tho  warts  como 
out ;  they  aro  at  first  reddish  spots  about  the  size  of  a  pea,  but 
grow  to  be  rounded  or  conical  excresceuces  as  largo  as  a  raspberry 
or  filbert,  or  pigeon's  egg  ;  after  a  time  the  surface  becomes  ragged 
or  fissured  (as  in  an  ordinary  wart),  especially  wlien  rubbed  or 
chafed,  and  blood  begins  to  ooze,  which  may  amount  to  consider- 
able hemorrhage.  Death  (in  about  10  per  cent,  of  cases)  is  duo  to 
loss  of  blood,  or  to  tho  protracted  ulceration  following  tho  fall  of 
the  warts.  The  disease  lasts  usually  several  months  ;  but  a  feeble 
state  of  tho  system  in.ay  remain  long  after  tho  warts  aro  all  gone. 
Tho  excrescences  (besides  those  of  the  internal  membranes)  occur 
in  the  favourite  situations  of  common  warts— th(  fingers  and  back 
of  the  hand  (also  the  toes  and  back  of  the  foot),  Iho  face  and  neck, 
and  among  the  hair  of  the  head. 

See  Hiisch,  Go/jrapltical  and  Itinorieat  Patholo^ir,  vol.11.,  Engl,  trans.,  18S5. 

WAKTOX.  Three  authors  of  this  nai.ie,  a  father  and 
two  sons,  were  leaders  of  reaction  agaiist  the  did.ictic 
poetry  of  Pope's  school,  and  did  much  to  help  forward  the 
descriptive  and  rom.intic  revival. 

Thomas  Wartox  (1688-17-15),  satirizec.  in  Terrie  Films 
(February  18,  1721)  as  "squinting  Tom  of  Maudlin,"  wa.-; 
vicar  of  Basingstoke  in  Hampshire,  and  p:ofes.sor  of  poetry 
at  Oxford.  He  published  nothing  durinj,-  his  lifetime,  but 
after  his  death  his  son  Joseph  published  sjnie  of  his  poetry 
under  the  title  Poems  on  Several  Oa-asioiis,  17-18. 

JcsErn  Waktox  (1722-1800),  eldest  ;;on  of 'the  preced- 
ing, was  born  at  Dun^ford,  in  Surrey,  in  1722,  and  sent  to 
Winchester  school  in  1736.  Collir.s  was  already  there,  and 
the  school  seems  to  have  been  at  tho  time  quite  a  nest  of 
singing  birds,  quickened  into  unusual  ambition  by  a  visit 
from  Pope.  Collins  and  AVarton  becami;  close  friends,  read 
Milton  and  Spenser  together,  and  wrot.j  verses  which  they 
sent  to  the  Gentleman's  Ma'jazine,  ven.es  of  such  promise 
that  Johnsou  formally  criticized  them,     'ihe  two  friends 
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went  to  Oxford  together,  and  took  the  degree  of  IIA.  in 
the  same  year  (1743).  Warton  was  far  from  having  the 
genius  of  Collins,  but  he  had  abundance  of  poetical  enthu- 
siasm, and  they  were  at  one  in  their  impatience  under  the 
prevailing  taste  for  moral  and  ethical  poetry.  Whoever 
wishes  to  understand  how  early  the  discontent  under 
Pope's  ascendency  began  should  read  Warton's  The  En- 
tiiisuist,  or  The  Lore  of  Nature,  and  remember  that  it  was 
written  by  an  undergraduate  in  1740,  while  Pope  was  still 
alive.  Warton  sounded  a  bold  note  in  1746,  in  the  preface 
to  his  Odes  on,  Setxial  Subjects.  "  As  he  is  convinced,"  he 
wTote,  "  that  the  fashion  of  moralizing  in  verses  has  been 
carried  too  far,  and  as  he  looks  upon  invention  and 
imagination  to  he  the  chief  faculties  of  a  poet,  so  he  will 
be  happy  if  the  following  odes  -may  be  looked  upon  as 
an  attempt  to  bring  back  poetry  into  its  right  channel." 
AVarton  thereafter  married,  became  a  country  clergj-man,  a 
master  in  Winchester  school,  eventually  for  thirty  years 
(1766-96)  a  much  respected  headmaster,  but  all  his 
leisure  was  given  to  literature,  and  he  remained  constant 
to  his  conception  of  the  "  right  channel "  in  poetry,  though 
he  soon  abandoned  the  idea  of  setting  the  world  right  by 
his  own  example.  He  became  an  active  and  prominent 
man  of  letters,  produced  an  edition  of  Virgil,  in  1753, 
>rith  distinguished  coadjutors,  and  a  translation  of  the 
Eclogues  and  the  Geonjies,  and  a  preparatory  essay  by  him- 
self ;  made  the  acquaintance  cf  Johnson,  and  wrote  papers 
on  Shakespeare  and  Homer  in  The  Adventurer ;  published 
the  first  part  of  an  essay  on  Pope  in  1756,  an  essay  re- 
garded at  the  time  as  revolutionary,  by  Dictator  Johnson 
at  least,  because  it  put  Pope  in  the  second  rank  to 
Shakespeare,  Spenser,  and  Milton,  on  the  ground  that 
moral  and  ethical  poetry,  however  excellent,  is  an  inferior 
species  ;  held  his  own  against  Johnson  in  the  Literary  Club  ; 
and,  after  enduring  many  jests  about  the  promised  second 
part  and  the  delay  in  its  appearance,  published  it  at  last, 
retracting  nothing,  in  1782.  Of  this  e.ssay  Campbell  justly 
eays  that  "  it  abounds  with  criticism  of  more  research  than 
Addison's,  of  more  amenity  than  Kurd's  or  Warburton's, 
and  of  more  insinuating  tact  than  Johnson's."  Warton's 
edition  of  Pope  was  the  work  of  his  old  age  ;  when  pub- 
lished in  1797,  it  found  a  larger  number  of  sympathizers 
with  his  criticism  of  the  poetic  idol  of  the  18th  century 
than  had  welcomed  his  first  essay  forty  years  before  in 
the  same  vein.  The  last  three  years  of  the  critic's  life 
were  spent  in  preparing  an  edition  of  Dryden,  which  was 
completed  and  published  by  his  son  in  1811.  He  died  in 
London  in  February  1800,  at  the  age  of  seventy-eight. 

Thomas  Warton  (1728-1790),  the  younger  brother  of 
Joseph,  at  least  as  active  and  influential  as  he  in  enlarg- 
ing tb"  poftic  ideas  of  the  18th  century,  was  born  at 
I  in  1728.     He  was  still  more  precocious  as  a 

I  3  brother — transhitcd  one  of  Martial's  epigrams 

at  iiiiii,  and  wrote  Tlie  Pleaturtt  of  .]ft/niieholy  at  seventeen 
— and  he  showed  exactly  the  same,  bent,  Milton  and  Spenser 
l-oiti:;  his  favourite  poets,  though  he  "did  not  fail  to 
cultnnln  Win  mind  with  the  soft  thrillings  of  the  tragic 

ran*'.- T'  te  as  follows  in  1745  : — 

i  .  nil  ihc  Uracu  brcathr, 

■>  irt  glow 

I, 

I  I'lia,  lee. 

In  the  im-  |i«cm  ho  »how«  the  delight  in  Gothic 
churches  and  ruined  castlcn  which  inspired  so  much  of  hi-i 
Rubwiiucnt  kkt'k  in  r'lnititic  revival.  Most  of  Warton's 
|)Ootry,  Initnor.m  iiril  .  ufim, — and  the  humorous  mock 
1.  '    ■■  ''    ■.  *crious  verse, — wn* 

,  when  he  l'>ok  liii 
M   ■        ,  .11'    A  Kiii.v  11  lii»  collvgo  (Trinity, 


Oxford).  He  did  not  altogether  abandon  verse ;  hissonncta^ 
especially,  which  are  the  best  of  his  ixjem.s  were  written 
later,  and  during  the  last  six  years  of  his  life  he  was  ix)et- 
laureate,  and  one  of  the  happiest  in  the  execution  of  the 
delicate  duties  that  have  ever  held  the  office.  But  his 
main  energies  were  given  to  omnivorous  poetical  reading 
and  criticism.  He  was  the  first  to  turn  to  literary  account 
the  medi.-eval  treasures  of  the  Bodleian  Library.  It  was 
through  him,  in  fact,  that  the  mediaeval  spirit  which  always 
lingered  in  Oxford  first  began  to  stir  after  its  long  inaction, 
and  to  claim  an  influence  in  themodern  world.  Warton,like 
his  brother,  entered  the  church,  and  held,  one  after  another, 
various  livings,  but  he  did  not  marry.  He  gave  little  atten 
tion  to  his  clerical  duties,  and  Oxford  always  remained  his 
home.  He  was  a  very  easy  and  convivial  as  well  as  a  very 
learned  don,  with  a  taste  for  pothouses  and  crowds  as 
well  as  dim  aisles  and  romances  in  manuscript  and  black 
letter.  The  first  proof  that  he  gave  of  his  extraordinarily 
wide  scholarship  was  in  his  Obscj-valioiis  on  tlte  Poetnj  •■) 
Speiiser,  published  in  1754,  when  the  author  was  twenty- 
six.  Three  years  later  he  was  appointed  professor  of  poetry 
and  held  the  office  for  ten  years,  sending  round,  according 
to  the  story,  at  the  beginning  of  term  to  inquire  whether 
anybody  wis/uJ  him  to  lecture.  The  first  volume  of  his 
monumental  work,  The  History  of  English  Poetri/,  appeared 
twenty  years  later,  in  1774,  the  second  volume  in  177S,  and 
the  third  in  1781.  A  work  of  such  enormous  labour  and 
research  could  proceed  but  slowly,  and  it  was  no  wonder 
that  Warton  flagged  in  the  execution  of  it,  and  stopped 
to  refresh  himself  with  annotating  the  minor  poems  oi 
Milton,  pouring  out  in  this  delightful  work  the  accumu- 
lated suggestions  of  forty  years.  Specialists  may  here  ami 
there  detect  errors  and  imperfections  in  Warton's  1/istory. 
but  its  miscellaneous  and  curious  lore  must  make  il 
always  an  interesting  book,  while  its  breadth  and  exactness 
of  scholarship  must  always  command  wonder  and  respect. 
Through  this  work  Warton  became  the  veritable  literary 
father  of  Sir  Walter  Scott ;  if  he  could  have  lived  to  read 
the  Lay  and  Mnnnion  he  would  have  found  realized  there 
what  he  vaguely  desiderated  in  modern  jjoctry.  Among 
Warton's  minor  works  were  a  selection  of  Koman  metrical 
inscriptions  (1758);  the  humorous  Oxford  Comjxxnion  to 
the  Guide  and  Guide  to  the  Com/xiHioM  (1762);  Tho  Or/oixl 
S'lusaye  (1764);  an  edition  of  "Theocritus  (1770)  ;  lives  of 
Thomas  Pope  and  Bathurst,  college  l>cnefactors ;  a  History 
of  the  Antiquitiei  of  Kiddington  Paritti,  of  which  ho  held 
the  living  (1781);  ond  an  Inquiry  into  the  Aulhenti-ity 
of  the  Poems  attributed  to  Thomas  HoirUy  (1782).  His 
bu-sy  and  convivial  life  was  ended  by  a  paralytic  stroke  in 
Jlay  1790.  (W-  M.) 

WAIUnCK,  a  midland  county  of  England,  is  bounded  ri.ito 
on  the  N.  by  Stafford,  on  the  E.  by  Leicester  and  North-  ^'"' 
anipton,  on  the  S.  by  Oxford  and  Gloucester,  and  on 
the  W.  by  Worcester.  Its  greatest  length  from  north  to 
south  i.'i  50  miles,  and  its  greatest  breadth  33  miles.  Its 
area  is  566,458  acres,  or  about  8S5  square  miles.  Camden 
describes  it  as  being  "divided  uilo  two  i>arls,  the  Fetdoit 
and  n'ooitliiid  [or  Arden],  that  is  into  a  plain  chamimin 
anil  n  woody  country  ;  which  parts,  the  Avon,  running 
crookcdiic  from  northeast  to  southwest,  dolh,  n(lcr»  sort, 
sever  one  from  the  other." 

.S'lii/d.v  and  Gtolo;iy. — Tlio  surface  of  tho  county  i« 
of  n  gently  undulating  nature.  For  a  description  of  the 
scenery  and  early  history  the  reader  it  referred  to  tho 
article  SiiAKCsrrAnr,  vol.  xx'i.  pp.  738  nj. 

The  chief  clcvnliiun  arc  tho  Edge  Hills  on  the  sonthcrn 
liordcr  of  tho  county,  where  they  riso  in  some  \A.\ri  h  Io 
nlK<ut  800  feet  niHjvijhcalovcl.  In  the  Mmc  ncighl»uii!i.  od 
are  the  lUiiliii  Da>'-cll  and  Fatnbor<ni;;li  llill.i;  ni-rtli- 
eait  of  these  arc  tho  N.ipton  aud  &huckburgh  Hill.%  and 
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•outhwC't  of  the  Eilge  \Iills  is  Brailcs  Hill.  Ponio  clcvntod 
UnJ  is  found  at  Corley,  OlJbur}-,  llartshill,  Arc,  in  tho 
north  of  tho  county. 

TUo  lofty  elevation  of  the  county  in  general  is  evidenced 
by  the  faot  that  rivers  flow  from  it  in  several  directions, 
contributing  to  each  of  the  three  systems  of  the  Severn, 
Trent,  and  Thames.  Tho  Avon  rises  in  Northampton- 
shire,  and  llowing  south-west  through  tho  county  receives 
on  its  way  the  Swift,  Sowe,  Leam,  Itchene,  Stour,  AInc,  and 
other  trii  it.ir.:s,  and  falls  into  the  Severn  at  Tewkesbury. 
It  1-  '  'lo  for  barges  up  to  Stratford,  and  is  rich  in 
it  .13  with    Shakespeare.     Tho   Tame  rises   in 

S: ...        ,  and  llowing  through  tho  northern  portion  of 

Warwickshire  takes  in  the  Cole,  Blythe,  Anker,  Kca,  and 
other  minor  streams.  A  few  small  rivulets  in  the  south  of 
the  county  fall  into  the  Cherwell,  a  tributary  of  the  Thames. 

The  New  Keil  Sandstone  is  tho  principal  geological 
formation  of  tho  county,  but  towards  the  south  the  Lias 
prevails.  In  the  north  central  district  there  is  a  largo 
deposit  of  gravel,  which  consists  of  "  small  boulders  and 
sea-worn  pebbles,  and  ancient  rocks  traceable  to  the 
parent  beds  in  Yorkshire,  Cumberland,  and  Scotland,  and 
commonly  known  as  tho  northern  drift.  Quartz  pebbles 
especially  abound  in  it;  granite,  gneiss,  syenite,  porphyry, 
slate,  mica  schist,  trap,  and  almost  every  other  variety  of 
tho  primary  rocks  may  be  coUectC'l."  The  Lias  is  near 
Edge  Hill ;  the  strata  immediately  below  it  consist  of 
cby  and  ironstone,  rich  in  iron  ore.  Tho  Upper  Lias 
crosses  the  county  by  Henley-in-Ardcn,  Stratford,  Ivineton, 
Southam,  and  Rugby.  With  the  exception  of  one  coal- 
field, small  but  rich,  extending  from  Tamworth  to  near 
Wykcn,  about  15  miles,  the  Xesv  Red  .Sandstone  and 
Permian  occupy  the  whole  of  the  central  part  of  the  county. 
In  the  north  Upper  Cambrian  quartzites  and  shales  are 
found,  together  with  some  volcanic  rocks.  The  Coal- 
Measures  dip  under  the  Ix)wer  Permian  rocks,  and  in  tho 
southern  part  of  the  field  underlie  the  Trias.  According 
to  the  report  of  the  Coal  Commission  in  1871,  the  area  of 
the  Warwickshire  coal-field  is  30  square  miles,  the  thickness 
of  the  coal  being  from  2G  to  30  feet.  The  quantity  raised 
in  1S70  was  047,540  tons,  and  in  1835  it  was  1,281,724. 

The  minerals  of  the  county  are  limestone,  freestone, 
iron,  blue  flagstone,  marl,  and  blue  clay.  The  blue  flag- 
stone is  found  in  many  places,  and  ironstone  at  Bedworth, 
Oldbury,  and  Merevale.  Tho  limestone  quarries  are 
principally  at  Bearley,  Grafton  Court,  Stretton,  Princo- 
thor[)C,  Ufton,  Harbury,  Arlescote,  Bidford,  Newboldon- 
Avon,  Stockton,  and  Southam ;  freestone  is  found  largely 
about  Warwick,  Leamington,  Kenilworth,  and  Coventry. 

ClimaU  and  jttiriciiUurt. — Tho  climate  is  gcnernlly  mikl  and 
he&ltby.  Tlie  boil  is  oa  the  whole  gooil,  and  consists  of  various 
loams,  mnrls,  'gravels,  an  J  cliys,  well  suited  for  most  of  the  usu.il 
crora.  It  is  rich  in  pasture-land,  and  dairy  farming  is  increasing. 
It  has  excellent  nrch.irjs  and  market  gardens,  and  possesses  -somo 
of  the  finest  \voo<ihnJs  in  £D;;land.  Nearly  all  tho  farm  build- 
ingi  ire  good ;  and  many  of  tho  cottages  of  tho  labourers  are 
exreejingly  picturesque.  There  arc  many  charming  villages  in 
tho  county.  According  to  the  agricultural  returns,  out  of  a  total 
urea  of  666,453  acres  there  were  496,429  acres  under  cultivation 
in  I'"?,  '•-m  crops  occupying  105,039  acres,  green  crops  31,411, 
r'  •  '    40,7S3,  permanent  p.isturo   308,689,  and  fallow 

1"  corn  crops  much  the  laigest  area  was  under  wheat, 

"■  ■  .1  43,723  acres,  barley  occupying  16,290,  oats  26,297, 

rye  2''J,  beans  14, MO,  and  pease  411S.  Of  the  green  crops  turnips 
OKM].;.- 1  16,913  acres,  potatoes  4936  acres,  while  4198  wero  under 
manj;  lids,  114  under  canots,  971  under  cabbage,  Ac,  and  4279 
nn<ijr  vetcheA  and  other  green  crops. 

Tl."  number  of  horses  in  1887  was  20,769,  cattlo  107,555,  of  which 
87,060  were  cows  and  heifers  in  milk  or  in  calf,  sheep  294,442, 
172,151  of  them  one-year-old  and  above,  and  pigs  37,092, 

According  to  the  lUtani,  •>/  Owtiers  of  Land,  1873,  tho  totAl 
numU-r  of  proprietors  in  the  county  was  51,516,  possessing  541,022 
acres,  with  a  gross  annual  rental  of  £3,313,304,  or  about  £6,  2s.  8d. 
\xt  acre  all  over.  Of  these  owners  of  land  only  4622  had  one  acre 
\xu\  upwarda.     Of  waste  or  common  land  there  was  1833  acres. 


The  following  jwsscwod  over  8000  acres -.—Lord  Leigh,  14,892 
aciea  ;  Lord  >\  illou:;hbv  do  Brohe,  12,621  ;  carl  of  Aylesford, 
12,159  ;  marquis  of  lliitford,  10,232;  earl  of  Craven,  8448  ;  earl 
of  Warwick,  8263  ;  Sir  N.  W.  Throckmorton,  7619  ;  duke  of 
Buccleuch,  C8S1 ;  H.  J.  Lucy,  6766  ;  W.  S.  Diigdalo,  5689  :  Sir 
G.  R  Philips,  5397  ;  and  C.  N.  Ncwdegate,  5313. 

Mmwftxctnrcs. — Tho  priuciivil  scats  of  manufacturo  in  the 
county  uro  Bir.MiNo.uAM  and  Coventry  (79. i'.).  Sullico  it  to 
say  hero  that  iu  Uirmingham  almost  every  article  of  use,  from  a 
piu  to  a  steam  engine,  is  produced,  and  that  Coventry  has  long 
been  famous  for  its  ribbons  and  w»tchc3,  and  has  recently  won  a 
well-merited  reputation  for  bicycles  and  tricycles. 

Communication. — Tho  county  is  well  supplied  with  excellently 
preserved  roads.  Thcro  are  olso  a  great  number  of  canals  gi\  ing 
access  to  the  Trent,  tho  Mersey,  tho  Thames,  and  tho  Severn.  Tho 
Loudon  and  Xortli-AV'cstern,  tho  Great  Western,  the  Midland,  and 
various  branch  railways  traverse  tho  county  in  various  directions. 

Population  and  Administration. — Tho  population  in  1871  was 
634,189,  and  iu  ISSl  737,339  (357,146  males  and  380,193  females). 
More  than  half  tho  population  is  contained  in  tho  borough  of 
Uirmingham.  Tho  county  is  divided  into  four  hundreds  : — 
(1)  Hemlingford,  (2)  Knightlow,  (3)  Barlichway,  (4)  Kinctoo. 
It  has  ono  city,  Coventry  (42,111),  which  is  also  a  municipal 
borough  ;  five  otlier  boroughs — Birmingham  (400,774),  Leamington 
(22,979),  Stratford-on-Avon  (S054),  Warwidc  (11,800),  and  Sutton 
Coldlield  (7737) ;  and,  besides  tho  borouj^lis,  ten  market  towns, 
viz.,  Alcester  (2430),  Athcrstono  (4645),  Coleshill  (235G),  Henley 
in  Arden  (1119),  Kenilworth  (4150),  Kiueton  (1053),  Nuneaton 
(8465),  Rugby  (9S91),  Solihull  (5280),  and  Southam  (1784).  It 
is  mostly  in,  the  diocese  of  Worcester.  It  is  in  tho  midland  judicial 
circuit,  liaa  ono  court  of  quarter  sessions,  and  is  divided  into, 
fourteen  petty  and  special  sessional  divisions.  Tho  boroughs  of 
Birmingham  and  Warwick  have  separate  courts  of  quarter  sessions 
and  commissions  of  the  peace,  and  tho  city  of  Coventry  and  the 
boroughs  of  Leamington  and  Stratford-ou-Avon  have  commissions 
of  the  peace. 

By  the  Redistribution  Bill  of  1885  AVarwickshiro  was  for 
parliamentary  purposes  divided  into  four  boi-oughs  and  four 
county  divisions.  The  boroughs  aro  Birmingham,  Aston  Manor, 
Coventry,  and  Warwick  and  Leamington  united.  Birmingham  has 
seven  divisions,  each  returning  a  member — Bordesley,  Central, 
East,  Edgbaston,  North,  South,  and  AVest ;  the  other  thieo  boroughs 
return  ono  member  each.  The  county  divisions  (Nuneaton,  Rugl)y, 
Stratford-on-Avon,  and  Tamworth)  each  return  ono  member. 

History  and  Antiquities. — Warwickshiro  was  occupied  by  tho 
British  tribes  Cornavii  and  Dobuni.  Tho  Romans  named  this  pai; 
of  England  FJavia  Cagsariensis,  and  many  evidences  of  their  occupa- 
tion and  works  exist  in  tho  county.  It  was  crossed  by  the  three 
great  roads — Watling  Street,  tho  Fosse  Way,  and  Icknicld  Street; 
the  last-named  gives  its  name  to  »  street  in  Birmingham  which  is 
on  the  lines  of  tho  old  Roman  road.  The  Kidgeway  borders  a  part 
of  Warwickshire  on  the  west.  Roman  stations  or  camps  wero  at 
Mancetter,  High  Cross,  Alcester,  Chesterton,  and  other  places; 
coins,  pottery,  and  other  remains  liavo  been  found  at  Warwick, 
Willuughby,  Hnmpton-in-Arden,  Birmingham, and elsow here.  Tho 
Teutons  followed  tho  Romans,  and  after  sufl'ering  many  changes 
Warwickshiro  became  part  of  Jlercia.  From  593  to  918  it  was 
the  scene  of  frequent  invasions,  conquests,  and  reconquests. 

Although  Mercia  was  for  tho  most  part  peopled  by  Angles,  tho 
Saxons  seem  to  have  occupied  tho  portion  now  Known  as  Warwick- 
shire in  very  considerable  numbers  ;  for,  if  wo  excei)t  Alcester, 
Mancetter,  and  a  few  other  places,  nearly  all  tho  towns  and 
villages  have  Saxon  names.  Of  th(}.thrco  hundred  and  sixty  nlaces 
ia  the  county  mentioned  in  Domesday  nearly  all  aro  of  Saxon 
origin.     As  Vcrstegan  says, 

"In  FooiJ,  in  nam,  in  Ley,  In  Tun, 
The  most  of  English  Burnjimen  run." 

And  these  terminations  aro  found  in  tlio  vast  majority  of  tho  name; 
of  places  in  Warwickshire.  This  prcvalcnco  of  the  Sasons  here_is 
aho  confu-mcd  by  the  fact  that  Mr  KemLIo  discovered  no  fewer  thai, 
thirty-ono  Mark  names  in  places  in  Warwickshire.  Tho  Danes, 
olthough  they  made  inroads  into  Warwickshire  several  times,  seem  to 
have  made  no  settlements  in  tho  county,  the  only  names  bearing  the 
Danish  suffix  by  being  on  the  north-east  border.  In  later  times  the 
"  king-maker"  carl  of  Warwick  made  the  county  memorable  by  the 
part  he  took  in  the  Wars  of  the  Roses.  In  tho  civil  war  under 
Charles  I.  "  scarcely  a  place  of  any  noto  escaped"  ^^■ithout  a  struggle  : 
at  F/lgo  Hill  tho  first  engagement  was  Jought;  Aston  Hall  was 
besieged;  Birmingham  was  sacked  and  burned  by  Prince  Rupert; 
Coventry  endured  a  siege;  Warwick  was  tho  centre  of  several 
encounters;  and  a  skirmish  took  place  near  Soutliam, 

Few  remains  of  Saxon  architecture  aro  to  be  found  in  tho  county, 
and  these  are  of  minor  importance.  Saxon  jewels  have  been  found 
at  Compton-Verney  ;  a  fine  burial  urn  filled  witli  ashes,  an  iron 
Bword,  a  spear  heau,  and  other  relics,  at  Church  Over;  in  a  tumulus 
or  barrow,  at  Marston,  were  found  two  sepulchral  urns,  ou'i  'A 
them  coutaiuing  bones,  a  hbula,  a  piii,  part  of  a  sword,  and  two 
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spear  hesils.  In  1S24  an  Anglo-Saxon  cemetery  was  ilistovered 
on  Witling  Street,  near  BciisforJ  Diiilge,  in  which  a  large  number 
of  articles,  both  of  nse  and  oroamcnt,  were  found..  Other  burial 
places  ha%-e  been  opened,  and  similar  remains  found.  Some  good 
examples  of  Norman  work  exist  in  the  churches  at  Kenihvorth, 
Kjton,  Stonclcigh,  Berkeswell,  Volston,  and  Beandcsert  Of 
famous  and  interesting  places  may  be  mentioned  the  noble  structure 
Warwick  Castle;  the  ruins  of  Kenilworth  Castle  and  Maxstoke 
Priorv ;  Maxstoke  Castle;  Compton  Wyniates;  Temple  Balsall 
church;  the  "three  tall  spires"  at  Coventry,  with  the  beautiful 
churches  of  St  Michael,  Holy  Trinity,  and  St  John  Baptist  ; 
Kagley  Hall,  Combo  Ablwy,  Wroxhall  Abbey,  Newnham  Padox, 
Astley  Castle,  Arbury  Hall,  Walton  Hall,  Guy's  Cliff,  Baddesley 
Clinton,  Tamworth  Castle  and  church,  Packington  Hall,  and 
Stoneleigh  Abbey. 

Among  the  eminent  persons  connected  with  Warwickshire  besides 
William  Shakesjieare  are  John  Rogers  the  martyr,  Michael  Drayton, 
Sir  W.  Dugdale,  Dr  Parr,  Dr  Joseph  Priestley,  Matthew  Boulton, 
John  Baskerrille,  Walter  Savage  Landor.  and  Marian  Evans 
("George  Eliot"). 

See  DuRdale,  ArUiquttiet  of  Varuttlthirt,  Thomas's  edition  (2  vol*,  fol..  1730); 
Breirer.  D^teription  of  Waraiciihirt  (Sra,  1810);  ^MXXVf .  AgriCHtturt  c/  War- 
ttiftihire  (8to.  1913);  SniUIi,  Hittori  of  Waneiekihire  (4to,  1»«0);  LsDgford, 
Staffurdihirt  and  Warvritlthiit  (A  vols,  ^to,  1SCS);  Langford,  "The  Saxons  In 
\V«rwlckih}r«"(Si'-ni^R?Aan»  Arclurologual  Socttff,  4ro,  1&81). 

WARWICK,  the  county  town  of  War«-ickshire,  and  a 
municipal  and  parliamentary  borough,  is  finely  situated 
on  the  Avon,  on  the  Warwick  and  Birmingham  and 
Warwick  and  Napton  Canal.s,  and  on  a  branch  of  the  Great 
Western  Railway,  8  miles  northeast  of  Strat  ford-on- A  von 
and  108  north-west  of  London.  The  glorj'  of  Warwick  is 
still  its  castle,  which  has  been  truly  pronounced  to  be  the 
"  most  magnificent  of  the  ancient  feudal  mansions  of  the 
English,  nobility  still  used  as  a  residence."  Its  position 
is  at  once  commanding  and  picturesque,  standing  as  it 
does  on  a  rock  overhanging  the  Avon.  Its  principal 
features  are  Ciesar's  Tower,  147  feet  high,  built  in  the 
1 4th  century;  the  Gateway  Tower,  in  the  centre;  and  Guy's 
Tower,  12S  feet,  also  of  the  14th  century.  There  is  a  fine 
collection  of  pictures.  The  Great  Hall  and  the  family 
apartments  were  destroyed  by  fire  in  1871,  but  have  been 
restored.  In  the  collegiate  church  of  St  Mary  Warwick 
possesses  one  of  the  most  interesting  ecclesiastical  buildings 
in  the  country.  We  learn  from  Domesday  that  a  church 
existed  before  the  Conquest,  but  of  its  foundation  nothing 
is  really  known.  It  was  made  collegiate  by  Roger  de  New- 
burgh,  the  second  Norman  carL  It  was  dissolved  by  Henry 
VIII.  in  1545,  by  whom  it  was  granted  to  ihe  burges.ses  of 
the  town,  with  an  estate  then  worth  £58,  1 4s.  4d.  to  main- 
tain it,  together  with  the  king's  school.  A  great  part  of 
the  church  was  destroyed  by  fire  in  1C94,  and  afterwards 
rebuilt.  The  glory  of  this  church,  however,  is  the  Beau- 
champ  Chapel,  founded  by  Earl  Richard  Beauchamp  by 
will,  knd  commenced  in  1443  and  completed  1464.  It 
is  one  of  the  fiacnt  examples  of  pura  Gothic  in  the 
kingdom.  In  the  centre  of  the  chapel  is  the  splendid 
tomb  of  the  carl.  The  church  of  St  Nicholas,  near  the 
entrance  to  the  castlo  grounds,  is  modern,  with  a  tower 
and  spire,  and  was  erected  to\%ard9  the  end  of  the  18th 
century.  St  Paul's  )s  new.  The  priory  of  St  .Sepulchre 
was  founded  by  Henry  de  Ncwburgh  on  the  site  of  an 
ancient  church  for  a  society  of  canons  regular.  It  is  now 
a  privato  rcnidence.  One  of 'the  most  interesting  places 
in  Warwick  is  the  hospital  of  Robert  Dudley,  earl  of 
I/cicester,  one  of  the  moat  picturesque  examples  of  half- 
timber  buildings  in  England.  It  was  originally  UMsd  as 
the  hall  of  the  united,  guilds  of  the  Holy  Trinity,  the 
l;le».«ed  Virgin,  and  St  Ocorgo  the  Martyr.  The  carl  of 
Lcicr-^tcr,  by  an  Act  of  Inorioration  obtained  in  1571, 
founded  ihn  hospital  for  the  reception  of  twelve  jioor  men 
l><.,'j(iv,inK  not  more  than  X.'')  a  year,  and  a  master.  The 
rir«t  liiaslcr,  ap|K>intod  by  the  cnri  himself,  was  the 
fnni'.  n  I'liritan,  Tliomos  Cnstwright.  Tliprc  arc  numerous 
olnritl"*  in  the  town,  the  principal  l>eing  those  of  Henry 
VIII.,  Sir  Thomas  \Miitc  and  Thomas  Okca.     The  first 


is  derived  from  the  tithes  of  St  lilary,  St  Nicholas  in 
Warwick,  the  parish  of  Budbrooke,  and  Chaddesley  Corbett, 
Worcestershire,  together  with  the  rents  of  houses  and 
lands  in  the  borough.  It  produces  about  £3000  a  year, 
and  is  used  for  paying  the  stipends  of  the  vicar  and  an 
assistant  minister  for  St  Mary's,  the  vicars  of  St  Nicholas 
and  Budbrooke,  the  mayor,  the  town-clerk,  yeoman,  serjeant- 
at-mass,  and  a  beadle  >  while  £460,  10s.  is  annually  given 
in  aid  of  the  king's  school.  By  the  charity  of  Sir  Thomas 
White  the  sum  of  £100  is  lent,  without  interest,  to  young 
tradesmen  for  a  period  of  nine  years.  Froiirthe  funds  left 
for  that  purpose  by  Thomas  Oken,  allowAces  are  made 
'to  the  poor.  The  area  of  the  borough  is  5512  acres; 
the  population  in  1S61  was  10,570,  in  1871  10,986,  and 
in.lSSl  11,800. 

A  fortress  is  said  to  have  been  erected  here  as  early  as  the  year 
50,  by  P.  Octavius  Scapula,  and  it  is  supposed  to  have  been  the 
presidium  Romanorum  at  which  a  cohort  of  Dalmatian  horse  was 
stationed.  It  was  destroyed  by  the  Danes  in  one  of  their  incur- 
sions into  Mercia,  and  in  915  Alfred's  daughter  Elhelllcda  built  the 
fortress  on  which  the  castle  now  stands.  The  town  is  mentioned 
in  Domesday,  where  we  learn  that  "  in  the  borough  the  king  has 
in  his  demesne  113  houses,  aiid  the  king's  barons  h.ave  112,  from 
which  the  king  receives  Danegeld.  The  bishop  of  Worcester  has 
9  dwellings,  the  bishop  of  Chester  7,  the  abbot  of  Coventry  36, 
and  four  were  destroyed  to  enlarge  the  castle."  In  the  time  of 
Edward  the  Confessor  the  shcrifl'wick  of  Warwick,  with  the  borough 
and  royal  manors,  rendered  £65,  and  "  thirty-six  sextars  of  honey, 
or  £24,  6s.  instea(Jof  honey  (pro  omnibus  iju-x  ad  vul  pertincbanl). 
Now,  with  the  forra  of  the  royal  manoi-s  and  picas  of  the  county, 
it  i<ays  per  annum  £145  by  weight,  £23  for  the  custom  of  dogs, 
20s.  for  a  sumpter  horse,  £10  for  a  hawk,  and  100s.  for  Qucengold. 
Besides  this  it  renders  twenty-four  sextars  of  honey  of  the  larger 
measure,  and  from  the  borough  six  sextars  of  honey,  at  tlis 
sextar  for  16J."  The  celebrated  Thurkill  (or  Turchillj  .was  the 
last  Saxon  earl  of  Warwick. 

William  the  Conqueror  began  his  first  northern  campaign  in 
1068,  and  the  first  place  where  his  presence  is  distinctly  recorded 
is  Warwick.  He  erected*  here  one  of  his  strong  fortifications  on 
the  site  of  the  old  one.  Not  a  vestige  of  it  now  exists,  but,  as  Mr 
Freeman  writes,  "  the  mound  itself  still  remains,  a  monument  of 
the  wisdom  and  energy  of  the  mightv  daughter  of  Alfred,  while  the 
keep  of  William  has  so  utterly  perished  that  its  very  site  can  only 
now  be  guessed  at.' 

Of  the  earls  of  Warwick  who  may  be  noticed,  of  cour«e  tbs 
legendary  Guy,  with  the  numerous  traditions  relating  hia  wonder" 
ful  achievements,  stands  first  In  proof  of  his  prowess  do  not  hia 
gigantic  helmet,  his  furn.icc-like  pot,  and  his  mighty  fork  remain 
in  the  castle  to  this  d«y,  to  testify  against  all  unboliovcral 
Prominently  in  history  wo  have  Guy  do  IV.inchamp,  who  came  to 
the  title  in  1298,  aiid  who  was  called  by  the  favourite  Piers 
Gavcston  "the  lil-ick  Hound  of  Ardcn."  He  was  instrumental 
in  taking  Piers  prisoner,  and  in  hading  I.iin  to  liLicklow  Hill, 
close  to  W.uwicK,  and  there  b.hciding  him  in  1311.  Richard 
Ncvil,  the  famous  "king-maker"  (>ee  below),  assumed  the  title 
in  right  of  his  wife  .Anne,  nnd  was  "l-iin  at  the  l«»ttlo  of  B.irnet, 
1171.     Then  then:  •  f  Clarence, 

was  created  earl  by  '  jierished, 

it   is  said,  by  bcm.;    -  -      .  '■■inc.     The 

title  ha<  frequently  lain  d  ruianu  In  lili  it  wu  tevivcd  in 
favour  of  the  Dudleys,  when  Visconnt  Lisle  was  created  earl  by 
.FAlw.\rd  VI.  It  U-.-amo  exlinc'.  in  15S9,  and  in  1618  was  renewed 
in  the  i>er»on  of  Robert,  ImiA  Rich,  whose  rllcst  son  was  lard 
high  admiral  lor  the  Commonwealth.  Again  the  title  became 
extinct  in  1769.  The  castle  had  long  been  in  the  i>os«-»sion  of 
the  Greville  family,  having  l>ecn  crante)!  to  Sir  FulkeGrevillo,  Lonl 
Itrooko,  by  .' 1  T       '         •  •  -  •  ndition,  nnd  ho 

restored  it,  II'  "ays  he  made  it 

"not""!'.  .1  ■  :v  !. ',i';hl.  with 

inont  I  '■•,  w.ilhs  fti'd  t!.KKi.tA,  hUvit  a-  '  l*-ng- 

land  i  '  ,1Ip1;  vjtlmt  nowitistheniovi  '  :hat 

d  parts  of  this  realm."     Urdu i... -lU-cl* 

I  by  his  own.  servant,  .<5.j.trmbor  8,  1028.     Ilii 

\  illr,  V.  T    ;I  r  '  Ti  of  Fulko's  first  contin,  and  l« 

ll,,;  1,  ^v  ir  bclwf  en  Chnllc«  and 

the  r.>  1  in  chirfof  th"  I'arlh. 

, •  ..,,.i .. i.hire.     Ho  waa  rnga^ji-J 

:  the  war  «t  t'.ilge  Hill,  and  wa»  kille<l  nt  the 
iihedinl,  on  March  1,  1«4S.  The  title  of  earl  of 
W«i«uk  vaj  1 ,  ii..wcd  on  Franrn,  eiplilh  l<ird  Br>«i!<r,  by  Gr.'ice 
II.  in  1746.  Ili«  »<m  <;,-,.r(;.-,  who  •uccecded  to  ihi-  litlo  iu  1773, 
was  a  great  Unofarlor  of  the  baroui|b,  and  wai  Um«1i  Im  l.u  ox. 
penditure  on  the  cnitle. 
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WARWICK,  KiciiARB  Nn-o,  Exrl  of  (c  M20-H71), 
iTM  bom  Iwtwftn  H20  and  H30.  Ho  waa  dpscendcil 
tn>n\  a  t:\niily  of  nolo  in  the  north  of  England,  thot  of  tho 
Ncvils,  who  enjoyed  for  many  gciierationa  the  title  of 
carls  of  Westmorland.  ■  His  grandmother  on  tho  father's 
»ido  was  Joan,  dnughlcr  of  John  of  Gannt.  HO  inherited 
tho  title  of  carl  of  Salisbury  from  his  father,  n  younger  son 
of  Kalj'h  Ncvil.  and  by  his  marriago  with  Anne,  daughter 
of  Uiehard  Bcauclmmp,  ho  became  earl  of  Warwick.  His 
dearent  from  John  of  Gaunt  made  him  naturally  a 
member  of  the  Lancastrian  iwvrty,  but  tho  marriago  of  his 
«unt.  Cicely  Nevil,  to  Richard,  diiko  of  York,  connected 
him  also  with  tho  Yorkist  house.  As  tirst  cousin  of 
Edward  r\'.  and  second  cousin  of  Henry  VI.  he  was  well 
fitted  for  the  double  part  which  ho  wos  destined  to  play 
in  Engli.-^h  history. 

When  the  struggle  between  the  Roses  began,  he  ond  his 
father  threw  in  their  lot  with  tho  Yorkists.  Tho  first 
attempt  of  the  duke  of  York  (in  H50)  to  assert  his 
cUims  proved  unsuccessful,  but  three  years  later  the  final 
loss  of  Guienne,  coupled  with  tho  king's  imbecility, 
enabled  him  to  renew  his  efforts.  The  duke  became  pro- 
tector, but  tho  king's  recovery  drove  him  from  power  and 
forced  him  to  take  up  arms  a  second  time.  He  was  now 
joined  actively  by  Warwick  and  his  father,  'lie  former  of 
whom  raised  a  body  of  troops  and  contributed  largely  to 
the  Yorkist  victory  at  St  Albans  (1455).  Warwick  was 
rewarded  for  his  servicee  with  the  governorship  of  Calais. 
This  important  post  gave  him  the  control  of  tho  narrow 
feas,  and  supplied  him  with  a  harbour  of  refuge  whither 
he  could  safely  retire  in  ca.'^^  of  a  change  of  afi'airs  in 
England.  In  the  Litter  capacity  Calais  soon  proved 
useful. 

In  U57,  when  Henry  had  recovered  his  senses,  Warwick 
attended  a  council  at  Coventry,  at  which  he  took  an  oath 
of  fealty  to  the  king.  Ke.xt  year  ho  attended  a  great 
meeting  m  London,  summoned  for  the  purpo.=ie  of  recon- 
ciling the  two  parties.  He  was  followed  on  this  occasion 
by  six  hundred  men  clad  in  his  livery,  and  wearing  red 
coats  embroidered  with  ragged  staves,  the  badge  of  the 
bouse  of  Warwick.  An  apparent  reconciliation  was 
effected,  but  Warwick,  accused  of  misconduct  in  attacking 
a  fleet  of  North  Sea  merchant-ships  near  Calais',  took 
advantage  of  an  affray  between  his  followers  and  some  of 
tho  king's  men  to  assert  that  a  plot  was  laid  against  his 
life,  and  retired  to  his  fortress  across  tho  Channel.  When 
in  1459  the  duke  of  York  took  up  arms  for  tho  third 
time,  Warwick  and  his  father,  the  earl  of  .Salisbury,  joined 
him  at  Ludlow.  The  confederates  were  strongly  posted, 
but,  being  deserted  by  Sir  Andrew  Trollop,  they  lost 
heart  and  disj^rsed,  Salisbury  and  Warwick  again  taking 
refuge  at  Calais.  A  parliament  v.hich  met  at  Coventry 
DOW  attainted  Warwick  and  his  father,  with  other  leaders, 
of  high  treason,  and  .Somerset  was  sent  to  supersede 
■Warwick  in  his  command.  The  latter,  however,  made  a 
strong  resistance,  repelled  Somerset,  and  took  his  ships, 
after  which  he  sailed  to  Dublin  to  concert  further  measures 
with  the  duke  of  York.  The  results  of  this  negotiation 
were  seen  early  in  14  CO,  when  tho  duke  of  York  issued  rfi 
manifesto  to  rouse  the  people  against  the  Government,  and 
Warwick,  landing  in  Kent,  marched  on  London.  The  king 
retired  northward  and  ir.trenchcd  himself  at  Northampton, 
where  he  was  defeated  with  much  losa  by  Warwick,  and 
taken  prisoner.  Warwick  returned  with  his  captive  to 
London,  and  the  duke  of  York  at  once  claimed  the  crown. 
After  much  debate  the  king  was  induced  to  consent  to  a 
compromise,  by  which  he  was  to  retain  the  crown  durin^' 
life,  and  the  duke  of  York  and  his  heirs  were  to  succeed 
him.  Tho  queen,  however,  refused  to  sanction  this 
trraniEemeDt.  and  assembled  an  armv  <n  the  north.    The 


duko  of  York,  marching  against  hor,  was  defeated  and 
killed  at  Wakefield  (December  14G0),  and  tho  Carl  of 
Salisbury  was  taken  and  beheaded  shortly  after.  Tho 
Yorkist  victory  of  Mortimer's  Cross  (14G1)  did  not  stop 
the  queen's  march  on  London,  and  Warwick,  attempting  to 
bar  her  progress,  was  entirely  defeated  at  tho  second  battle 
of  St  /Ubans.  The  king  fell  into  the  hands  of  his  own 
party,  but  Warwick  escaped.  Tho  Lancastrian  tiiuinph 
wa.s,  however,  shortlived.  The  citizens  of  London,  nhcidy 
devoted  to  the  house  of  York,  were  exasperated  by  tho 
excesses  of  tho  Lancastrian  troops,  and  when  Warwick, 
with  Edward,  earl  of  March,  raised  another  army  and 
marched  towards  tho  capital,  tho  queen  was  forced  to 
retire  to  the  north.  Warwick  and  Edward  entered  the 
city,  and  tho  latter  was  proclaimed  king  under  tho  title  of 
Edward  IV.  The  sanguinary  battle  of  Towtoh  (March 
1-lCl),  in  v.hich  tho  victory  was  greatly  duo  to  the  skill 
and  energy  of  Warwick,  secured  tho  crown  for  Edward, 
and  gave  the  nation  peace  for  several  years. 

Honours  and  emoluments  were  showered  on  WarwicTc. 
The  governorship  of  Guisnes  and  Dammes,  with  the 
lieutenancy  of  the"  marches  there,  was  added  to  his  com- 
mand at  Calais;  he  became  warden  of  tho  western 
marches  towards  Scotland,  constable  of  Dover,  and  lord 
high  chamberlain.  The  revenue  derived  from  these 
employments  was  calculated  at  80,000  crowns  a  year. 
His  brother,  John,  Lord  Montague,  was  made  earl  of 
Northumberland  and  warden  of  the  eastern  marches,  and 
his  brother  George  became  archbishop  of  York  and  lord 
chancellor.  For  some  time  W'arwick  did  his  best  to  main- 
tain Edward  on  his  throne.  An  attempt  on  the  part  of 
the  Lancastrians  in  14G3  to  recover  their  power  was  put 
down  by  the  united  efforts  of  the  Nevils.  Montague 
defeated  Percy  at  Hedgley  Moor  and  Somerset  at  Hexham, 
while  Warwick  besieged  and  took  Bamborough  Castle, 
which  was  held  by  Sir  Kalph  Grey.  Soon  afterwards 
Henry  VI.  was  taken  prisoner  and  was  lodged  by  Warwick 
in  the  Tower. 

But  the  power  and  ambition  of  Warwick  were  too  great 
to  allow  the  good  understanding  between  tho  king-maker 
and  the  king  to  be  of  long  duration.  Tho  first  difference 
between  them  arose  on  the  question  of  tho  Icing's 
marriago.  In  1464  Warwick  was  employed  to  treat  for 
peace  with  France,  and  was  anxious  to  establish  it  on 
tho  firm  basis  of  a  matrimonial  alliance.  His  plans  were 
frustrated  by  Edward's  marriage  with  Elizabeth  W'oodvilla 
At  this  time  Warwick  is  said  to  have  been  negotiating  for 
a  marriage  between  the  king  and  Bona  of  Savoy,  niece  of 
Louis  XI.  According  to  another  authority,  tho  princess 
proposed  was  Isabella  of  Castile.  Whatever  may  be  the 
truth  of  these  reports,  it  is  clear  that  Edward's  marriajo 
was  not  approved  by  Warwick,  and  that  on  the  question 
of  foreign  policy  they  followed  divergent  aims.  The  rapid 
advancement  of  the  queen's  famjly  contributed  to  widen 
the  breach.  Whea  in  1407  a  marriago  was  proposed 
between  tho  king's  sister  Margaret  and  Charles  of 
Burgundy,  Warwick,  true  to  his  policy  of  reconciling 
England  and  France,  vigorously  oppcsed  the  match,  and 
suggested  in  its  stead  a  marriago  with  a  French  prince. 
For  a  time  Edward  seemed  willing  to  yield,  and  Warwick 
was  sent  over  to  treat  with  the  French  king.  He  met  him 
at  Rouen,  and  was  received  with' unusual  marks  of  respect. 
The  result  of  the  conference  v/as  that  ambassadors  wero 
sent  by  Louis  to  offer  Edward  a  treaty  on  favourable 
terms.  But  the  latter,  who  had  already  shown  liis  dis- 
pleasure by  de[priving  tho  archbishop  of  his  chancellor- 
ship, rcy'ected  the  offer,  and  Warwick  retired  in  di.sgust  to 
one  of  his  ca.stle3  in  the  north.  Shortly  afterwards  tho 
marriage  between  Charles  and  Margaret  took  place.  An 
aijuarent  reconciliation  between  Edward  and  Warwick  v.as 
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now  effected,  but  its  hollowness  was  shown  by  t'ne  marriage 
of  Isabella,  eldest  daughter  of  Warwick,  with  George,  duke 
of  Clarence,  a  match  which  Edward  strenuously  but  vainly 
opposed  (146S).  A  period  of  intrigue  and  insurrection 
followed.  A  rising  in  the  north,  iinder  Robin  of  Ilcdes- 
dale,  was  at  first  defeated  by  Montague,  but  the  rebels 
•were  ^;^llowed  to  make  head  again.  They  were  soon  joined 
by  Warwick  and  his  party,  who,  if  they  did  not  originate, 
at  all  events  encouraged  the  rebellion.  Edward,  whose 
troops  were  defeated  at  Edgecote,  fell  into  Warwick's 
hands,  and  was  removed  to  his  castle  at  Middleham. 
When,  however,  the  Lancastrians  took  advantage  of  this 
state  of  affairs  and  rose  in  arms,  they  were  speedily  put 
down  by  Warwick.  Edward  was  released  and  a  formal 
reconciliation  followed  (14G9). 

The  situation  had,  however,  by  this  time  become  in- 
tolerable. A  fresh  insurrection  broke  out  in  Lincolnshire, 
and  the  confessions  of  the  leaders,  who  were  taken  by 
the  rcyal  troops,  showed  that  it  had  been  lu'^tigated 
by  CUrence  and  Warwick.  The  king  at  once  marched 
against  the  conspirators,  who  in  vain  attempted  to  collect 
snffi  -icnt  forces,  and  with  some  difficulty  escaped  from  the 
country.  Warwick  made  for  his  old  stronghold  at  Calais, 
but  his  lieutenant  proved  faithless,  and  turned  his  guns 
against  him.  Thereupon  he  took  refuge  at  the  court  of 
France  and  resolved  to  side  openly  with  the  Lancastrians. 
A  treaty  was  made  between  Warwick  and  Queen  Margaret, 
which  was  cemented  by  the  marriage  of  Prince  Edward 
r.ith  Warwick's  daughter  Anne.  This  change  of.  front 
naturally  caused  a  coolness  between  ^Varwick  and  Clarence; 
but,  before  the  latter  could  trim  his  course  anew,  AVarwick, 
having  obtained  assistance  from  Louis  XL,  landed  in  the 
south  of  England.  Edward  ^vas  taken  by  surprise,  and, 
unable  to  make  any  resistance,  fled  to  Flanders.  Warwick 
at  once  marched  to  London,  released  Henry  VI.  from 
captivity,  and  replaced  him  on  the  throne.  A  general 
restoration  of  property  and  position  to  the  Lancastrians 
took  pace.  Warwick  and  his  brothers  resumed  their 
ofhces,  and  Clarence  was  recognized  as  successor  to  the 
throne  in  default  of  heirsmale  to  Ilenrj-  YL(1470). 

But  this  turn  of  fortune  was  as  brief  as  it  was  sudden. 
The  bouse  of  Lancaster  was  finally  overthrown  by  another 
revolution  as  capricious  and  inexplicable  as  any  of  those 
v/hich '  had  already  marked  this  extraordinary  conflict. 
Henry  VI.  had  only  been  a  few  months  on  the  throne 
■when  Edward,  with  the  assistance  of  the  duko  of  Burgundy, 
landed  in  Yorkshire,  and,  gathering  troops  as  he  went, 
inarched  upon  London.  He  was  joined  by  "  false,  fleeting, 
I>crjured "  Clarence,  and  admitted  into  the  capital  by 
Warwick's  brother  the  archbishop.  On  Easter-Day  1171 
the  forces  of  the  king  and  the  carl  met  at  Bamet,  and  the 
former  won  a  complete  victory.  The  carl  and  his  brother 
Moijtaguo  were  slain.  Soon  afterwards  the  battle  of 
Tcwkcibury  and  the  death  of  Prince  Edward  extinguished 
jIjp  I,  t  1.,  .., ,  of  the  Lancastrian  i>nrty. 

■i  I  he  king  mnkcr  is  chirfly  remtrkiWo  u  illastrttins 

t),/  md   tho   tvilii   of    (cudalinm.     Warwick"!    lanilcd 

{ir  rmom,  comprising,  «ccnriling  tollhc  dccU  by  which 

li-,  it  ovor  to  Hctiry  VII.,  upwards  of  110  mnnon 

Jn  .  I      .■.     . ; f'Worccatcr,  tlio  islanJa  of  Cnoru- 

^•.  nnd   T«riou«  placa  in  Walca. 

^'  '  ^  T.-i^  c-i  popii^ir  tVnt  fXfry  one 
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WASHIKGTOX,  the  seat  of  government  of  the  Unit-d 
States,  forms  a  part  of  the  District  of  Columbia,  which 
is  under  the  immediate  government  of  the  United  States. 
The  city  of  Washington  as  a  corporation  has  had  no  exist- 
ence since  1871,  when  Congress  abolished  the  charters  of 
that  city  and  of  Georgetown  (also  within  tho  District  of 
Columbia),  and  placed  the  entire  District  under  one 
government. 

The  District  of  Columbia  occujiics  an  area  of  about  70 
square  miles,  on  the  north-eastern  bank  of  tho  Potomac, 
about  100  miles  above  its  mouth,  and  at  the  head  of  tide 
and  of  navigation.  Most  of  its  area  is  a  plateau,  elevated 
300  to  400  feet  above  the  river,  and  travericJ  by  the 
Anacostia  river  and  Rock  creek.  Just  above  the  mouth 
of  the  former  stream,  the  bluffs,  which  form  the  descent 
from  the  plateau,  recede  from  the  river,  leaving  an  area 
of  bottom  land  about  6  square  miles  in  extent  between 
that  stream  and  the  Potomac.  This  bottom  land  is 
undulating,  much  of  it  being  but  slightly  elevated  above 
the  river,  while  the  highest  parts  are  scarcely  more  than 
100  feet  ..Above  high  tide.  The  city  of  Washington 
is  built  upon  this  bottom  land,  while  its  immediate 
suburbs  'extend  up  the  bluffs  nnd  over  the  plateau  to 
the  northward.  The  bluffs  return  to  the  river  imme- 
diately above  the  city,  and  upon  their  slopes  is  built 
the  old  city  of  Georgetown,  which  is  practically  con- 
tinuous with  Washington.  There  are  several  suburban 
villages  scattered  over  the  district,  including  Mount 
Pleasant,  Tenallytown,  Brightwood,  Le  Droit  Park,  and 
Uniontown. 

Tho  climate  of  Washington,  is  characterized  by  great 
humidity,  long-continued  but  not  excessive  heat  in 
summer,  with  mild  winters.  Snow  does  not  often  fall, 
and  never  lies  long  on  the  ground. 

Three  railroads  enter  the  city,  the  Baltimore  and  Ohio 
and  the  Pennsylvania,  which  afford  communication  with 
the  north  and  west,  and  the  Richmond  and  West  Point 
Terminal,  which  extends  southward.  Besides  its  railroad 
connexions,  regular  lines  of  steamers  ply  to  northern  and 
southern  ports  during  most  of  the  year. 

The  plan  of  the  city  is  regular  and  symmetricaL 
Radiating  fr^m  the  Capitol  are  three  street*,  running 
north,  south,  and  east,  and  known  respectively  as  North, 
South,  and  East  Capitol  Streets.  These,  together  with  a 
lino  of  public  parks  running  west  from  the  Capitol,  divide 
the  city  into  quarters,  known  as  the  north-west,  north- 
east, southeast,  and  south-west  quarters.  Tlie  streets 
run  in  the  cardinal  directions,  the  north  and  sou'l.  onos 
being  designated  by  numbers,  and  tlio  cast  ana  west  ones 
by  the  letters  of  the  alphal>ct, — tho  numbers  increasing 
eastward  and  westward  from  the  meridian  of  tho  Capitol, 
the  letters  progressing  northward  and  southward  from 
a  parallel  through  that  building.  In  addition  to  these 
streets,  there  is  a  system  of  avenues,  whi^h  run  diagonally 
to  tho  cardinal  directions,  nnd  which  bear  tho  names  of 
States.  The  intersections  of  tho  streets  and  avenues  hove 
given  opportunity  for  the  construction  of  ninny  small 
parks  in  tho  forms  of  triangles,  circles,  quadrilaterals,  ic, 
which,  with  the  numerous  larger  jvirks  scattered  about  tho 
city,  add  greatly  to  it«  beauty  and  hcallhfulnc.v*.  The 
streets  have  a  total  longUi  of  2.134  milc.i.  They  are  wider 
than  in  any  oth»r  city  ci  ih«  globe,  the  avenues  ranging 
in  width  from  120  lo  KiO  feet,  while  the  street*  range 
from  80  to  120  feet.  Tho  area  conipri»cd  in  tho  strccta, 
avenues,  and  public  parks  is  considerably  more  than  half 
tho  area  of  tho  city.  As  the  width  of  tho  street*  is  in 
nio'l  cases  in  execs'  of  the  ilcnmnds  of  travel,  a  |>ortion  of 
this  width  hn^,  in  tho  residence  streets,  been  left  Udwccn 
the  side  w.ilks  and  the  houses,  and  has  been  improved  as  a 
public  t<arkiDg.     In  soma  casc.^  similar  jiarking  Imi  been 
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(eft  in  the  middle  of  tho  streets.  Of  the  S33t  milc^  of 
streets,  30  per  cent,  are  paved  with  smooth  paveuioiits, 
cither  a.«phalt,  coaltar,  concrete,  or  asphalt  blocks  ;  10  per 
cent,  are  [>aved  with  granite  or  trap  blocks,  and  an  oipml 
extent  with  cobble  or  rubble;  4  A  per  cent,  aroniacadaniiied, 
and  14  per  cent,  are  gravelled,  while  tho  remain Jer  arc 
unimproved.  The  paved  streets  are  swept  by  machinery 
at  frc<iuent  intervals.  With  the  exception  of  the  business 
streets  every  street  is  lined  with  shade  trees,  which, 
arching  over  tho  |iavcments,  form  continuous  shado  for 
miles.     The  trees  are  mainly  elms  and  maples. 

Tho  river  is  crossed  by  three  bridges, — the  Long 
Bridge,  by  which  tho  city  is  directly  connected  with  the 
Virginia  shore,  the  Aqueduct  Bridge,  so  named  Wcause  it 
formerly  carried  the  Chesiipeake  and  Ohio  Canal,  and  the 
Chain  Bridge,  farther  iip  the  river. 

Tho  water  supply  of  the  District  comes  from  tho 
Potomac.     It  is  taken  out  of  tho  river  at  the  head  of  a 


cataract,  known  as  Great  Falls,  Room  IC  miles  abovo'the 
city.  It  is  brought  to  tho  distributing  reservoir,  just 
abovo  Georgetown,  in  an  aqueduct,  passing  through  a 
receiving  reservoir  on  the  way,  and  is  thence  brought  to 
Washington  and  Georgetown  tlirough  iron  mains.  No 
pumping  is  done,  except  to  supply  tho  suburbs  on  the 
blufli.  The  water  is  excellent,  and  the  supply  ample. 
[n  order  to  give  a  stronger  head  in  certain  sections  of  the 
city,  a  tunnel  has  been  constructed  to  conduct  a  part  of 
the  supply  from  tho  distributing  reservoir  to  a  third 
reservoir,  north  of  the  middle  of  tho  city.  The  sower 
system  of  the  city  was  not,  like  its  streets,  planned  in 
advance,  but .  was  suffered  to  grow  up,  and  is  in  con- 
sequence imperfect.  There  are  three  main  outlet  sewers, 
one  emptying  into  tho  Potomac  just  abo^e  tlie  Long 
Bridge,  another  near  the  mouth  of  the  Ani.costia,  while 
the  third,  after  skirting  the  city  at  the  base  of  the  bluffs, 
empties  into  the  Anacostia.     The   houses   are   generally 
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connected  with  the  sewers.  The  city  is  fairly  well  lighted 
with  gas  and  electric  lights. 

The  District  has  an  excellent  common  school  system, 
modelled  after  that  of  New  England  ;  it  is  managed  by  a 
board  of  trustees  appointed  by  the  commissioners.  Sepa- 
rate schools  are  maintained  for  white  and  coloured  pupils. 

The  District  of  Columbia  is  governed  by  three  com- 
missioners, appointed  by  the  president  of  the  United 
States.  They  perform  the  executive  duties,  the  various 
de[>artments  of  the  civic  government  being  apportioned 
among  them.  Legislation  for  the  District  is  enacted  by 
Congress.  The  District  has  courts  of  its  own,  the  judges 
being  appointed  by  the  president.  The  people  have  no 
▼cice  in  the  management  of  affairs.  Thus  is  presented 
the  Eingular  spectacle  of  the  capital  of  a  great  republic 
goverijed  by  an  absolute  monarchy.  Still  more  singular, 
jicrhaps,  is  the  fact  that  this  is  the  best  governed 
municipality  in  the  United  States.  The  assessed  valuation 
nl  the  District  in  1 886  was  ?234,039,436.     Of  this,  nearly 


one-half,  or  $113,803,090,  was  non-taxable,  the  exemp- 
tions being  as  follows : — property  of  the  United  States, 
$105,389,684;  property  of  the  District  oi  Columbia, 
§2,058,772;  private  property,  $6,351,034.  The  net  debt 
was  §21,279,600,  and  the  rate  of  taxation  81  50  per  SIOO. 
This  enormous  indebtedness  was  incurred  in  building  up 
a  beautiful  city  from  a  swampy  waste.  Ore-half  of  the 
interest  upon  it,  as  well  as  one-half  of  the  current  expenses 
of  the  District,  i.s  boi-no  by  the  United  States.  Washing- 
ton is  unique  in  the  fact  that  it  was  planned  and  con- 
structed solely  for  the  purpose  of  serving  as  the  seat  of 
government.  It  'in  therefore  not  surprising  that  it  is 
without  commerce  or  manufactures,  excepti.ig  such  as  are 
required  for  the  support  of  its  inhabitants. 

The  population  of  the  District  by  the  last  census, 
taCen  in  1885,  was  203,459  (136,271  white- and  07,188 
coloured,  the  two  races  being  in  about  tie  proportion  of 
two  to  one).  The  population  comprised  within  the  oM 
corporate  limits  of  Washington  was  173,606.     The  death- 
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rate  of  the  District  in  1886  was — for  n-hites  17-96,  for 

negroes  32-35,  and  for  eII  inliabitants  22-SO  per  tbouMnd. 

The  death-rate  among  the  white  population  is  less  than  in 

any  other  American  city  approaching  Washington  in  size. 

The  public  buildings  are  scattered  widely  over  the  citj-. 

The  Cajjitol  (see  vol.  ii.  p. -454)  stands  upon  an  eminence 

towards  the  eastern  edge  of  the  thickly  settled  portion,  in 

the  uiidbt  of  e.-itensive  grounds.     It  consists  of  a  central 

building,  surmounted  by  a  dome,  and  flanked  by  two  win^s, 

in  which  are  the  chambers  of  the  two  houses  of  Congress! 

The  length  of  the  building  is  751   feet,  while  its  breidth 

ranges  in  different  parts  from  121  to  324  feet.     It  covers 

nearly  31  acres.     Its  extreme  height,  from  the  uround  to 

the  top  of  the  statue  of  Liberty,  which  stands  ""upon  the 

dome,  IS  307i  feet.     The  material  of  the  central  buildin" 

IS  sandstone,  that  of  the  wings  marble,  while  the  dome 

IS  of  iron.     The   entire  cost  of   the   building  has   been 

813,000,000.     Besides  the    two  houses  of  Congress,  the 

Capitol  is  occupied  by  the  United  States  Supreme  Court 

and  the  library  of  Congress.     For  the  latter  a  separate 

building  is  now  in  process  of  erection,  upon  ground  iust 

cast  of  the  Capitol. 

The  Treasury  is  situated  U  miles  west  of  the  Capitol, 
at  the  corner  of  15th  Street  and  Pennsylvania  Avenue;  it 
is  bnilt  mainly  of  granite,  in  the  Ionic  style,  and  measures 
468  by  204  feet,  with  a  court  in  the  interior.  It  contains 
some  500  rooms,  and  cost  86,000,000.  The  building 
occupied  by  the  state,  war,  and  navy  departments  is  ju.'.'t 
west  of  the  Treasury,  separated  from  it  by  the  president's 
residence,  which   is  known   as  the  White  House      It  is 
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built  entirely  of'  granite,  js  567  feet  long  by  471  feet 
wide,  and  128  feet  in  height,  and  cost  810,000,000.  The 
interior  department  building  is  on  F  Street  North,  nearly 
eriuidistant  from  the  Capitol  and  Treasury.  It  occupici 
two  squares  of  the  city,  being  453  by  331  feet,  with  an 
interior  court.  It  is  simiilo  in  its  proirortion,  and  in  tho 
Done  style.  It  is  built  in  part  of  freestone,  in  part  of 
marble,  while  tho  interior  is  of  granite.  This  building 
cost  82,700,000.  Tho  postodico  department  building  is 
directly  oppofuto  tho  interior  department,  and  occupies  a 
whole  snuaro.  .'Tlio  ntylo  is  Corinthian,  and  tho  material 
IK  marble.  The  diinen.sions  are  300  by  204  feet,  with  an 
interior  court,  and  iti  cost  wan  $1,700,000. 

Running  westward  from  tho  Capitol  grounds  to  the 
river  is  a  lino  of  pnl.lic  rciervntion*.  having  n  breadth 
CI  •  four  (|^^mrc^  from  B  Street  North  to  B  Street 
South      Wiil.in  thcso  cjttcii  iv  ,-rni,n  I .  nro  several  public 

"'■■',' botanic  illdings   of   Ibo 

'""  '  ■■!,  tho  nri.i,  ill,  the  national 

mofcutn,  tl,e  SuiitliPKiniaii  Institution,  the  department  o( 


agriculture,  and  the  Washington  monument.  All  these  are 
of  brick,  with  the  exception  of  the  Smithsonian  Institu- 
tion, which  13  of  brown  saaJ.tone,  and  Hh;  monument 
which  IS  of  mai  tie.  This  is  a  plain  obelisk,  55  feet  squar^ 
at  the  base  and  5";5  feet  in  height.  The  White  House  is 
situated  between  the  Treasury  and  the  building  of  the 
state,  \.ar,  and  navy  departments,  on  Pennsylvania  A-cii-e 
in  the  midst  of  ample  grounds.  It  is  of  sandstone,  170 
feet  long  by  86  feet  wide.  Among  the  other  public 
buildings  are  the  naval  observatory,  tho  Government 
printing  office,  the  navy  yard,  artillery  Kir.acks,  marine 
barracks,  naval  hospital,  the  city  hall,  thj  bureau  of 
engraving  and  printing,  and  the  pension  office.  Outside 
t.'ie  former  city  hmits  are  the  Government  asylum  for  tho 
insane,  the  national  college  for  the  deaf  and  dumb,  the 
reform  school,  and  in  the  midst  of  a  large  and  beautiful 
public  park  the  soldiers'  home,  a  retreat  for  aged  and 
disabled  soldiers. 

It  was  tho  design  of  those  who  laid  out  the  city  that 
Its  principal  growth  should  bo  cast  of  the  Capitol. 
Certain  causes,  however,  prevented  this  result,  and  sent 
the  wealth  and  fashion  into  the  north-western  quarter. 
This  quarter  contains  at  present  more  than  half  the 
population  and  over  three-quarters  of  the  taxable  property 
of  tho  District.  In  this  section  are  many  thous.aud>  of 
residences  of  fine  and  varied  architecture,  the  display  of 
which  has  been  much  encouraged  by  the  freedom  of  tbo 
building  regulations. 

Washington  is  one  of  the  most  cosmopolitan  of  cities. 
Its  population  is  not  only  drawn  from  all  parU  of  the 
United  States,  but  every  civilized  nation  has  its  represent- 
atives there.  Its  social  life  is  characterized  by  a  degree 
of  variety  and  freedom  rarely  enjoyed  elsewhere.  It  has 
become  in  recent  years  the  .\merican  centre  of  scientific 
thought,  and  is  rapidly  gathering  men  of  letters,' 

,-!5A'"''i.'!"'°"  ""'  selected  as  tho  site  for  tiio  fo.leral  capital  in 
1(90.  lh«  States  of  Maryl-i  I  and  Virginia  Imd  ceJed  to  the 
general  Government  a  tract  of  land  10  miles  square,  lying  on  both 
sides  of  the  Potomac,  for  that  r  ir[H»<.  Tho  Virginia  iwrtion  nix 
subscmieutly  re-ceded  to  that  Sute.  In  ITSO  Georgetown  wa«  a 
city  of  considerable  iinporUncc,  Init  U|K>n  tlie  site  of  Washin-tc^n 
there  were  very  fen-  settlers.  Th-  plan  of  the  citv  was  drawn  l.v 
-Major  I  Enfant,  and  tbo  city  laid  out  in  accord.in'ee  therewiUi  by 
Andrew  Ellicott.  At  that  time  I  ho  gre.iter  mrt  of  tho  aito  Iving 
west  of  tho  Capitol  was  a  inorass,  well-nigh  iinp,t«sablo.  'The 
machinery  of  the  gnverhment  w.ns  moved  to  ^^  -  '  in  ISOO, 

when   it   was  "a  backwoods  settlement  in    :  ,«."     It 

existed  principally  uimn  japer,  and  tho  ma^:!  ihe  plan 

only  scnwl  to  cniphisize  ihe  poverty  of  the  yjx^^-.Hiou.  In  1814 
during  t!ie  ecc.ind  -var  with  Great  lirit.iin,  it  w.i3  cipturod  by  tho 
Bnti»h  troops  and  tho  C.ipitol,  log.  ther  with  most  of  the  other 
public  buiUiugTi,  was  burned.  In  lS3tl  it  was  described  as  a 
"large  straggling  village  r.Mred  in  »  .Imined  swsmp."  Indent  in 
lS-1,  although  it  had  •  ■■  '  " 

iiigly  bnckivard  in  a!l 
ings  and  grounds  wtr 

cltfude.1  with  dust;  the  unbuilt  ii-riiona  were  mor«»»es ;  and  the 
seweragv  was  worse  than  useless.  In  that  year  Congress  abolisheil 
the  charlen  of  the  two  cities,  and  instituted  a  form  of  territorial 
p.n.rnnient,  with  agoeornnr  and  alegislative  assembly.  Tho  m.ittei 
if  immi.  ipal  improvement  was  |)l«ced  in  tho  ban  Is  of  a  l.,.v.i  ..r 
pMllio  «i.rks,  wiih  Buth.iiity  to  carry  out  a  eompreheniiro  ■ 
Th.'  «iirk  «n»  comnnnced  and  pushe<l  forwani  with  tho  ^ 
eii.  rgy,  and  almost  fabulous  result'  -  ■  '  vod.  In  a  v.:\  i.  « 
yiars  the  ap|<-arance  of  tho  city  v  s.-ed.     Tho  r.'>st  of, 

thf.o  i.,.,„ov.i,Kiit<.  rns  hntvrvV:,  ,,id  it  was  ilirr.-.iwsl 

f-''^'  '  '     the  uuik  was  done.      jLllirh  of 

I*'  '  ■      '  it  has  l>eeu  lle.vsaaiy  to  rrplacf 

"•      '  .  ■■ i  k«.  the  fact  that  Washington  is 

one  ol  til.'  m...t  b  .uiilul  ami  r.^mforUMe  cities  in  the  woiUI  la 
prin.ii.nllv  .1.,.-  t«  (i-  f,r.f  cvrnmr  of  the  District  nn.l  his  IkvihI 
"'J  i  t'V)  fast  to  live  long.     In 

"''  '  '■  nn,  and  tstablished  tht 

I'"  IS. 

T''"'""  '.hofthoSisttt.-lu 

'"'"'I'   -'  10,  43,riS;  IJ160,  ;. 

ISM.  131  ,...,  1--...  !,,,...;;  i.>:..  ■.M3,«59.  Washingtjn  had 
I0»,IPI)  iubabit.inu  in  1S70,  and  Hi.'iiS  iu  JSSo.  (U.  G*,) 
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WASJIIN'OTON,  o  Territory  of  tlio  U:.ited  States,  is 
the  cxtrviiio  north-western  iKilitical  subdivision  of  the 
Union  (cxc«i.t  tha  detnched  Alaska^  and  is  bounded 
on  tlio  N.  by  the  Canadian  province  oi  British  Columbia, 
i>u  iho  K.  by  Idulio  Territory,  on  the  S.  by  Oregon, 
tnd  on  the  W.  bv  the  Pacitic  Ocean.  It  lies  between 
U"  ■to'  and  49'  0"  N.  laL  and  117'  0'  and  121'  44'  \V. 
long.,  and  has  a  total  land  area  within  its  boundaries  of 
CC,SW  square  miles  and  a  water  area  of  3114  sijuoro 
uiiies ;  itii  average  length  from  east  to  west  is  330  miles 
and  from  north  to  south  is  2-0  miles.  The  Territory  is 
divided  by  the  Ca.«cade  Mountains  into  two  unequal 
sections,  which  have  very  diOerent  climatic  and  physical 
characteristics  and  commercial  and  business  interests. 
The  climate  is  very  mild,  on  account  of  the  warm  oceanic 
current  from  Japan  which  flows  south  along  tlio  coast. 
The  moLsture-l>earing  winds  moving  inland  from  the  ocean 
are  chilled  against  the  Cascade  Mountains,  and  cause  the 
western  section  of  the  Territory  to  have  a  very  heavy  annual 
rainfall  (about  53  inches),  which  is  quite  evenly  distributed 
throughout  the  year.  The  summers  are  cool  and  pleasant 
and  tho  winters  mild  ;  flowers  bloom  in  the  open  air  every 
month  in  the  year,  and  the  nights  are  always  cool  and 
rcfrc"ihing.  The  climate  in  the  western  section  is  similar 
to  that  of  Scotland.  That  of  the  eastern  section  is 
remarkable  for  clearness  and  brightness ;  it  is  hot  and 
dry  in  summer,  and  has  a  brief  and  severe  winter.  The 
climato  is  tempered  by  a  remarkable  balmy  wind,  called 
the  Chinook  wind,  coming  over  the  mountains  from  the 
great  Ja[>anese  current  of  the  Pacific.  In  the  summer  it 
is  a  cool  wind  tempering  the  heat,  and  in  the  winter  it  is 
a  warm  w^ind,  before  which  snow  and  ico  disappear  with 
marvellous  rapidity. 

The  Cascade  fange  is  the  local  name  of  tho  extension 
through  the  Territory  of  the  Sierra  Nevada,  the  great  anA 
sharply-defined  moimtain  chain  which  extends  at  a  distance 
from  shore  of  about  100  miles  through  the  Pacific  States 
and  Territories  (see  vol.  x.\iii.  pp.  800-1).  To  tho  north  of 
tho  Columbia  river  the  range  widens  out  considerably  into 
a  region  of  high  grassy  mountain  plateaus,  of  deep  canons, 
heavily  tinibered  slopes,  and  high  peaks  of  volcanic  origin, 
furnishing  mountain  scenery  of  indescribable  grandeur. 
Tho  western  slopes  arc  covered  with  magnificent  forests, 
principally  of  fir,  the  trees  growing  to  an  immense  size. 
Tho  mountain  plateaus  arp  from  3000  to  5000  feet  in 
elevation,  nntinibcrcd  and  covered  with  excellent  grass, 
furnishing  a  large  extent  of  valuable  pastur^,land.  On 
tho  eastern  sloix:  tho  forests  are  more  open,  and  consist 
principolly  of  blue  and  yellow  pine,  tamarack,  fir,  and 
ttliito  cedar.  Tho  Northern  Pacific  Kailroad  reaches  tlio 
^•a  by  two  routes,  one  of  which  goes  down  the  Columbia 
river,  and  the  other  crosses  the  Cascade  range  by  the 
Vakima  Pass  in  47'  20'  N.  lat.;  this  pa-ss  has  an  elevation 
of  3600  feel,  and  is  in  a  region  of  beautiful  deeply- 
cmbosoraed  lakes,  tho  high  clifl-like  banks  of  which  arc 
crowned  with  splendid  evergreen  forests.  To  the  north 
of  the  Yakima  Pats  the  range  becomes  higher,  and  more 
rough  and  rugged  than  it  is  farther  south.  There 
seems  to  have  been  a  volcanic  centre  between  tho  Yakima 
and  Wenatchec  and  about  midway  between  tho  upper 
Yakima  lakes  and  the  Columbia,  tho  highest  peak  of 
which  is  known  as  Mount  Stuart,  from  which  poured  a 
grand  flood  of  lava  to  the  east  and  south,  forming  tlio 
elevated  range  lx;tween  the  Yakima  and  Wenatchec  known 
03  tlio  Wenatchec  Mountains,  and  crossing  the  present 
channel  of  the  Columbia  and  forming  Badger  Mountain 
on  the  cast.  To  the  north  of  the  48tli  parallel,  which  is 
about  the  line  of  the  S|>okaiie  river  and  tho  westward- 
ilowin'.;  portion  of  the  up|icr  Columbia,  the  country  changes, 
Axumiiig  more  independent   in   its   mountain  formations, 


and  the  eastern  jutting  ranges  of  the  Cascades  meet  and 
join  with  the  earlier  rock  materials  of  the  western  spurs  of 
tho  Rocky  Jlountains.  Hero  tho  great  interior  basin  may 
bo  considered  as  ending,  for  to  the  north  tho  Uocky  and 
Cascade  ranges  approach,  and  are  blended  in  inextricable 
confusion.  The  principal  rivers  having  their  .sources  in 
the  Cascade  Jlountains  on  the  we.st  arc  tho  Nooksack, 
Skagit,  Steilaguamish,  Snohomish,  Pnyallup,  and  Nisqunlly 
flowing  into  Puget  Sound,  tho  Chihalis  flowing  into  tiray's 
Harbour,  and  the  Cowlitz  and  Lewis  rivers  flowing  into 
the  Columbia ;  while  on  the  ca.st  are  tho  Methow,  Chelan, 
Wenatchec,  Yakima,  and  Klickitat,  flowing  into  the 
Columbia.  The  mountains  are  well  stocked  with  large 
game,  as  decj,  bear,  mountain  sheep,  mountain  goats, 
wolves,  panthers,  foxes,  ic,  tho  valleys,  plateaus,  and  lakes 
v.'ith  feathered  game,  and  the  streams  and  lakes  with  trout 
and  salmon. 

Tho  western  section  of  the  Territory  lying  between  tlio 
Cascades  and  tho  ocean  is  tho  suialler  of  tho  two,  and  is 
covered  with  timber  throughout  nearly  its  entire  extent. 
The  principal  natural  feature  is  Puget  Sound — cne  of  the 
most  beautiful  sheets  of  .salt  water  in  the  world,  if  not  in- 
deed the  most  beautiful.  It  is  on  arm  of  the  sea  joining  tho 
waters  of  the  Gulf  of  Georgia  and  Strait  of  Juan  do  Fuca, 
and  stretching  about  a  hundred  miles  to  the  south  into  the 
heart  of  the  country;  it  has  a  great  number  of  bays,  cove?, 
inlets,  and  channels  branching  ofl  from  tho  main  sound, 
altogether  forming  a  collection  of  harbours  unsurpassed  in 
tho  world.  The  total  area  of  the  Sound  is  about  2000 
square  miles,  with  a  shoreline  of  about  IGOO  miles.  Tho 
water  is  very  deep,  in  places  more  than  800  feet,  tho 
ordinary  depths  in  the  inlets  and  channels  being  from  300 
to  600  feet.  These  depths  in  somo  places  continue  right 
up  to  the  shore,  so  that  vessels  of  the  deepest  draught 
could  go  and  tie  up  to  the  trees  on  tho  banks  as  to  a 
wharf.  The  tides  in  Puget  Sound  vary  ordinarily  from 
about  9  feet  at  Port  Townscnd  to  l.'i  feet  or  more  at 
Olympia  and  the  remote  inlets.  Along  tho  shores,  and  for 
many  miles  back,  the  country  is  covered  with  the  densest 
growth  of  very  fine  timber.  The  region  of  the  Olympic 
Mountains  lying  between  Puget  Sound  and  the  Pacific  has 
never  been  explored  to  any  extent,  owing  to  the  enormous 
difficulties  of  penetrating  the  forests,  which,  besides  the 
standing  trees,  consist  of  masses  of  fallen  timber  and 
undergrowth.  No  rivers  or  creeks  navigable  for  canoes 
penetrate  any  di.stance  into  it.  There  is  no  doubt  that 
Puget  Sound  once  extended  much  farther  south,  and 
occupied  the  Willamette  valley  of  Oregon.  '  Its  retrogres- 
sion has  left  large  areas  of  low-lying  land  bordering  the 
Sound  and  between  it  and  the  Columbia,  which,  when 
brought  under  cultivation,  are  found  to  be  remarkably 
fertile.  There  are  large  areas  of  these  low-lying  landa 
covered  with  water  at  tho  highest  tides  which  could  be 
easily  reclaimed  by  dyking  ;  about  30,000  acre's  have  been 
so  reclaimed,  and  it  is  estimated  that  1. 00, 000  acres  besides- 
can  be  thus  improved.  There  are  no  good  harbours  along 
the  Pacific  coast  of  the  Territory  ;  but  on  the  Straits  of 
Juan  de  Fuca  several  fine  ones  exist.  Western  Washing- 
ton is  specially  adapted  to  raising  all  the  grasses,  oats, 
hops,  the  root-crops,  and  fruits;  whatever  requires  great 
heat  does  not  ripen  well. 

Eastern  Washington  Territory  differs  in  a  very  marked 
manner  and  in  almost  every  material  respect  from  the 
western  section.  South  of  the  48th  ]jarallel  and  east 
of  the  Cascades.it  is  essentially  a  prairie  country,  which 
owes  its  origin  to  the  great  lava  flow  that  covered  eastern 
Oregon  and  northern  California.  This  lava  has  disinte- 
grated in  the  course  of  ages,  and  produced  a  soil  which  is 
unsuipassed  in  the  world  for  richness.  The  region  lying 
between  the  Blue  Jlountains  and  the  Snake  river,  known 
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as  the  Walla  Walla  country,  and  that  between  the  Snake 
and  the  Spokane,  known  as  the  Palouse  and  Spokane 
countries,  are  noted  for  their  fertility.  This  is  also  the 
case  with  the  regions  along  the  eastern  foot-hills  of  the 
Cascades  known  generally  as  the  Yakima  and  Kittitass 
countries.  In  these  regions  there  is  sufficient  rainfall  to 
enable  the  agriculturist  to  raise  almost  e.-ery  product  of 
the  temperate  zone  of  the  finest  quality  and  in  the  greatest 
abundance.  Besides  the  cereals,  such  as  wheat,  pats, 
likrley,  flax,  &c.,  there  are  grown  grapes,  apples,  cherries, 
peaches,  prunes,  potatoes,  both  white  and  sweet,  tobacco, 
cotton,  broom  com,  sorghum,  peanuts,  egg  plants,  ic. 
Over  a  large  part  of  this  eastern  section,  however,  the 
rainfall  is  pot  sufficient,  and  irrigation  must  be  resorted  to. 
With  irrigation  properly  conducted  it  is  safe  to  say  that 
nearly  every  foot  of  land  now  classed  as  desert  will  be 
found  to  -be  as  productive  as  the  regions  more  favoured 
by  rain. 

that  part  of  eastern  Washington  Territory  north  of  the 
Columbia  and  Spokane  rivers  is  a  region  of  low-timyored 
mountains  and  fertile  valleys.  This  is  mostly  given  up  to 
the  Indians,  there  being  the  two  large  reservations  called 
the  Columbia  and  Colville  reservations  stretching  from 
the  Cascade  Mountains  eastward  to  the  southward-flovring 
portion  of  the  Columbia,  and  embracing  7880  square 
miles  of  land.  North  of  the  Spokane  river  is  the  Colville 
country,  which  is  open  to  settlement,  and  in  which  are  much 
good  land  and  large  quantities  of  valuable  timber. 

The  most  important  feature  of  eastern  "Washington  ii-Htfi 
Columbia  river,  which  enters  the  Territory  from  British  Columbia 
at  about  117'  30'  W.  lonff.,  and  pursues  nearly  a  southci'ly  course 
to  the  "Big  Bend,"  a  uUtanco  of  110  milc^,  where  it  takes  a 
westerly  course,  which  it  keeps  for  93  miles  until  it  receives  the 
waters  of  the  Okinakanc,  where  it  changes  its  course  again  to  the 
6oath,  keeping  it  for  224  nules,  until  it  unites  with  its  gre.itest 
tributary,  the  Snako  river;  from  this  point  it  keeps  a  westerly 
course,  breaking  through  the  Cascades,  and  entering  the  Paeitic  iu 
lat.  46*  15'.  It  forms  the  boundary  between  Washington  Territory 
and  Ortgon  for  this  latter  part  of  its  course.  The  lower  jwrtion  of 
the  Columbia  is  described  under  Okeuo.s  iq.v).  The  upper  ])art 
may  bo  brieflv  described  as  a  deeply  caiioncd  river  with  numerous 
rapids  and  falls,  which  mako  it  unnavigable  and  in  all  probability 
incapable  of  improvement.  The  Kettle  Falls,  near  the  northern 
boundary,  are  toe  moat  marked  on  the  river,  being  about  25  feet 
at  low  water.  Here  each  year  the  Indians  from  all  directions 
gather  on  neutral  ground  «to  tako  salmon  for  their  next  year's 
sabsiatence.  A  salmon  chief  is  elected,  whose  duties  aro  to  keep 
order  and  to  divide  equitably  all  the  fish  taken.  The  fish  aro 
taken  in  baskets  aa  they  try  to  jump  the  falls,  those  that  fail 
filling  back  into  tb'  baskets.  That  part  of  the  Columbia  from  the 
northern  boundary-lino  to  the  "Dig  Bend"  is  the  moat  beautiful 
portion  of  the  river  within  the  Territory,  except  where  it  breaks 
through  the  Cascades.  Throogfaout  this  jwrtion  there  is  consider- 
ate Dottom-Uad,  and  this  and  the  neigh1>ouring  hills  and 
rudantaini  ir«  well  covered  with  fine  open  timlier,  with  charming 
littb  grassy  prairies  scattertKl  here  and  there.  Below  the  Big 
H«nd  the  caflon  of  the  Colombia  boromes  more  prominent,  the 
timber  recedes  from  the  banks,  and  the  channel  narrows  between 
^>asalt  rocks,  and  in  places  is  highly  dangerous  to  anyone  who 
intrusts  hinuelf  upon  the  watera.  The  goncml  depth  of  the  caflon 
is  about  2000  feet.  Unch  gold  is  found  in  the  sand  ban  and  low 
terraces  along  the  rivrr. 

The  principal  tributaries  of  the  Colombia  within  tha  Territory 
aroCli''  '  '  ■'  the  outlet  of  Lake  Tend  d'Orcillc.  an  unnavigable 
strean  '  ughadeepcaAon,  whichentom  the  f>>lumbia  juat 

abov  1  ■.  l>oun<lary  of  the  Territory.    The  Spokane  river, 

one  of  the  mat  important  tributaries,  is  the  outlet  of  t.«ke  C<xur 
(I'Aleoe.  which  drains  a  Urge  eitent  of  the  Hitter  Root  Meiintains. 

'^'■"  ^'    ' '--T.  the  lake  to  Sp^jkano  Falls,  a  di.'«tane«  of  about 

^  f  Iwlow  tlio  Irvcl  of  a  lovely  prairie  country  ; 

•  -  taVi^s  a  iilonpre  of  15«  feot,  and  from  thero  to 

I  It  flow*  thrniigh  a  dr^p  rafion.     Tlieae  falls  of  the 

.I1-.J  nnr^  of  th«  tinr^t,  most  ftcoeaviblo   and  most  oasily 

'*"'  •    '^' "  "■   ■' ^  '    -■  '  alrraily  they  are  utif- 

'nring  purpoass.     The 

-V  ;    it  nM«a  In   British 

'  '  "  inakann  and  Oso. 

Ita  counr  lies 

.-. , - #v •      .  ;.  .—  ...  ■  .:h  WAS  one  of  the 

iSMt  Impnrtuit  of  the  old  Uodaon's  bay  (;om)isuy'a  trading  posts. 


The  Methow  rivsr.  Lake  Chelan  and  its  outlet,  and  tho  Wenatchee 
are  rivers  of  considerable  magnitude,  draining  the  eastern  slopes  of 
tha  Cascades.  They  are  in  a  mountainous  country  presenting  few 
attractions  to  the  settler,  "rhe  Yakima,  which  also  comes  from  tho 
Cascades,  is  of  far  greater  importance,  as  about  its  headwaters  is  a 
large  amomit  of  fine  agricultural  land,  and  the  river  itself  and  its 
tributaries  will  ultimately  furnish  the  water  for  irrigating  an 
enormous  extent  of  very  fine  land  now  virtually  desert.  Already 
large  irrigating  canals,  having  a  total  length  of  325  miles,  are  pro- 
jected, and  work  on  them  has  been  commenced. 

The  largest  tributary  of  the  Columbia,  the  Snake,  joins  it  about 
8  miles  below  the  mouth  of  the  Yakima.  The  .Snake  is  navigable 
for  the  whole  150  miles  of  its  course  through  the  Territory,  but  has 
some  difficult  rapids.  It  flows  through  a  caflon  1000  to  2000  feet 
deep,  which  it  has  cut  for  itself  thionch  tho  lava  deposits. 

An  area  nearly  encircled  by  tho  Columbia,  below  the  Big  Bend, 
and  the  Snake,  in  the  last  50  miles  of-its  coarse,  is  known  as  the 
Great  Plain  of  the  Columbia.  Its  sonthem  part  is  an  alkaline 
nearly  waterless  desert,  tho  principal  vegetation  being  sago  brush ; 
the  northern  part  is  scmcwnat  more  elevated,  and  is  for  the  most 
part  a  rich  rolling  grassy  coontiy  intersected  hero  and  there  by 
cou2c3,  or  deep  and  almost  vortical  cats,  through  the  basalt  rock 
undcrl.-ing  the  soiL  They  indicate  the  former  presence  of  large 
strcanu  ol  water. 

/■u/-.;.'.. — Very  valnable  forests  exist  in  every  part  of  western 
"Washington  and  in  the  northern  part  of  eastern  WashingtoiL 
The  sawmills  on  Paget  Sound  have  a  catacity  of  350,000,000  feet 
per  year,  and  the  total  capacity  of  the  mills  of  the  Territorj-  is  over 
€50,000,000  feet  per  year.  The  principal  timhor  is  yellow  and  red 
fir,  ordinarily  known  as  "  Oregon  pine,"  which  constitutes  the 
bulk  of  the  fcrcsts;  white  and  red  cedar,  spruce,  and  larch  also 
abound.  "White  pino  of  magnificent  size  grows  on  tho  upper 
benches  of  the  Cascade  ilountaius;  nliitc  fir  and  hemlock  are 
also  found.  Alder,  m^^le,  ash,  oak,  and  Cottonwood  occur  in 
abimdance  on  tho  botton-lands  of  western  Washington,  but  an 
not  equal  to  timber  of  the  same  names  in  the  east.  Bull  pine, 
yellow  pile,  and  tama-.eck  grow  on  tho  eastern  slopes  of  tho 
Cascade  range,  .and  ooi  stitute  the  bulk  of  the  forests  of  eastern 
V.'.ishingtoa.  They  irakc  a  fair  quality  of  lumber,  but  greatly 
inferior  to  the  product,  of  the  western  slopes  and  the  Pacific  coast 
regions. 

Fijiherics. — The  salmon  fisbcnes  of  the  Columbia  river,  Shoal, 
w^ter  Bay,  Gray's  Harbour,  and  Puget  Sound  form  one  of  the 
leading  industries  of  the  Territory.  The  ]«rescrvation  of  salmon 
in  caiis  was  commenced  in  1S66  on  the  Columbia  river,  and  tho 
business  rapidly  increased,  so  that  Qo*v  the  annual  value  of  tile 
pack  is  from  2  to  2)  million  dollars.  . 

Afiius  and  Mining. — Tho  mineral  resources  ot  tholerritory  aro 
very  gre.it  upon  both  sides  of  the  Cascade  ilountains.  There  arc 
Large  tracts  of  valuable  coal-lands  between  Puget  Sound  and  tho 
Cascades,  stretching  all  the  way  from  IVUingham  Bay  on  the  north 
to  the  Chehalis  valley  on  the  south.  The  veins  at  prrscnt  workrd 
vary  from  fi  to  12  feet  iu  thickness,  and  in  quality  from  lignite  to 
bituminous  coal,  some  of  which  produce.*)  gas  and  coke  of  superior 
excellence.  Mines  are  also  worked  on  the  eastern  slope  of  the 
Cascades  about  the  head  of  the  Yakima  river.  Tho  present  koowu 
area  of  coal-lands  in  the  T-'rritory  is  about  ISO.OOO  acres,  and  tho 
total  shipments  for  tho  yoar  ending  June  80,  1867,  amounted  t» 
625,705  tons.  The  supply  of  coal  for  tho  Pacific  coast  is  mainly 
drawn  from  the  beds  in  yashington  Territory  and  their  contiotu- 
tion  in  British  Columbia. 

ThiTe  aro  largo  dt-|iosits  of  valnable  iron  ore  in  tho  western  part 
of  tho  Territory  and  in  tho  Snoqualmio  Pass.  Brown  hematite  iron 
ore  is  found  in  Skagit  county,  magnetic  ore  in  King  county,  and 
bog  iron  ore  of  the  best  quality  in  several  counties,  notably  JrfTe^ 
son.  King,  and  Pierce ;  but  these  dejHwits  have  not  vet  b««n 
worked  to  any  grtat  extent.  Tlicro  can  Iw  no  question,  however, 
that  tho  exi.stenco  of  coal,  iron,  and  timber  in  the  near  vicinity  of 
Pugi-'t  Sound  must  mako  this  a  great  manufacturing  and  snip- 
building  centre.  Limestone  is  found  in  gniat  abundance  on  San 
JiLinXsland.  in  the  Pu)a1lup  valley,  and  in  tho  norlb-eastom  port 
of  th(j  Territory.     Copjier  and  had  .are  found  in  different  localities. 

Tlu>  northern  part  of  eastern  Washington  abounds  in  mines 
v-'tho   precious   metals,    and    theao   are    now   being   worked   on 


[uite  an.rxtcnsivo   scale.     In  tho  Colville  district  (b«twern    the 

rfv 
la   arg"'iitifen>ua 


quit< 
Colu 


mbia,  Clarke's  Fork,  and  S|iok>ne  rivani)  the  prevailing  ccnntry 


galena  ;  at  some  points  grey  copper  ore  in  found  cwrjuig  U>th 
■liver  and  lead,  and  in  others  ailver  ctiloridrs  are  fountl.  The 
development  of  these  mines  has  bern  delaved  by  lack  of  railway 
facilitlea,  but  this  will  be  reme>lie<l  in  a  short  time  by  lines  now 
prnieeti»d  an<l  in'-orpomted. 

'The  Kettle  river  district  lies  to  tho  west  of  the  Columbia,  and 
in  nviiiu*  about  the  hradwaten  of  the  river.  Tho  minm  aro  very 
varicii  in  their  rhararter.  comprising  placer  gold,  goM  qiiarta,coppor- 
and  galena  with  cailtonates.  Homr  of  the  placor  miueji  have  yieldsa 
bsavily,  tbs  gold  being  coarse  and  oblaiued  by  ground  sluicii)||. 
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Xtrr  TftliublA  qn&rtx  l«3ffea,  assarinf;  80  to  200O  ounces  of  goM 
[^  ■  '        •         »     -    ?  -d  in  »  foruiiition  of  granilo  and  slfttc. 

>nmpri*('i  the  ininrs  in  the  vicinity  of 
t'  ".  •  1  t!ie  SimilkanuH»n  rivers  and  Osovoos 

Uktf.  Uvrt)  tito  forituii<.'U  »  granito,  yyouito,  and  porpbm*,  anil  tho 
or«  are  galtfaa,  grwy  copjwr,  «rd  qu-ul/,  carrying  bulphurvts  and 
native  silrrr. 

T1i«citT  of  Spokane  Fall*,  on  tho  Northern  Pacific  Railroad,  is  the 
difrri^vit^n.:   iv)iQt  for   all  thcso  mines,  05  well  as  for  tho  Ca»ur 
d  '  in  northern  Idaho. 

■. — Shipyards  exist  at  Scattio  and  Tacoma,  and  at 
oil.,.  1^....  ..  ;i  I^j;et  Sound,  at  Gray's  Harbour  and  Shoalwater  Bay, 

and  on  th*"  Columbia  river.  The  vessels  constru'^tod  aro  mainly 
aohoonera  for  tho  lumber- carrying  trade;  many  of  them  also  aro 
provided  with  ouxiliarv  steam-power.  All  raw  m.iterials  for  their 
construction  aro  found  in  tho  vicinity.  Tho  ytUow  fir  of  tho 
northern  Pacific  ranks  nexi  to  oak  for  Btrongth  and  durability,  and 
conatitutAS  exrellent  material  for  shipbuilding.  Vcs^^ols  of  4854 
tons  wcr«  built  during  18S6,  r.nd  the  industr)*  is  rapidly  growing. 

Co.nmercc. — The  principal  articles  of  export  aro  lumber,  coal, 
ithoat,  and  salmon,  and  their  anniul  valuo  is  from  8  to  10  millions 
of  dollars.  In  the  year  from  July  ISSC  to  Juno  1SS7  tho  total 
entrances  at  Puget  Sound  vcre  994  veasoU  (539,597  tons),  and  the 
clMrancr*  9S^  fr'H.441  tons). 

/■  "      '  ■:  Territory  was  the  lost  of  tho  political 

i>-:  i   States   to   bo  reached   by  railroads. 

In  .;.cwas  completed  and  direct  rail  connec- 

tion ?4.<urvd  with  tiio  vaat. 

Educalioii. — There  are  about  a  thousand  common  schools  in  the 
Territory,  under  the  supcr™ion  of  a  superintendent  of  public  in- 
struction and  a  board  of  education  of  thrco  persons,  all  of  whom 
are  appointed  by  tho  governor.  In  each  county,  county  supcrin- 
tcndontB  and  a  board  of  county  examiners  visit  the  schools  and 
rtport  to  the  superintendent  of  public  instruction.  There  is  held 
each  year  a  territorial  teachers'  institute,  and  local  teachers'  insti- 
tutes are  also  held  in  difl'crent  sections.  These  common  schools 
are  supported  by  county  taxes  and  by  certain  criminal  fines. 
Special  taxes  are  also  permitted  in  counties  under  certain  con- 
ditions. There  are  at  present  about  65,000  children  under  instruc- 
tion, at  a  cost  of  about  $500,000  per  annum. 

The  f^eneral  Government  has  set  aside  for  educational  purposes 
0De-ei;;ht«^enth  of  all  tho  land  in  the  Territory,  comprising  about 
2|  million  acres.  This  land,  however,  does  not  become  available 
until  the  Territory  becomes  a  State.  All  children  must  attend 
school  at  least  three  months  in  the  year. 

There  is  a  university  at  Seattle,  supported  by  large  annual  appro- 

ftriations  of  the  legislature.  It  has  four  dcmrtments  at  present ; — 
iterature,  science,  and  the  arts;  law;  meaicine;  and  militarj'  in- 
struction. There  are  also  twentv-four  higher  institutions  of  learn- 
ing scitlered  throughout  the  'ferritory,  consisting  of  colleges, 
seminaries,  and  academies,  most  of  which  are  under  sectarian  con- 
trol, and  some  of  which  have  already  a  liberal  endowment. 

"Jhurdica. — AU  the  leading  Christian  sects  are  well  represented 
in  the  Territory,  their  membership  and  value  of  church  property 
being  about  in  tLe  order  given  below  : — Methodist  Episcopal,  Roman 
Catholic,  Protestant  Episcopal,  Congregational,  Baj>tist,  Presby- 
terian, Christian,  Lutheran,  German  Itefonned,  and  Unitarian. 

Gcvrrninynt. — The  administrative  affairs  of  the  Territory  are  in 
tho  hands  of  a  governor,  secretary,  and.  chief  justice,  all  appointed 
by  the  prc^dent  of  the  Uni*ed  States,  and  a  treasurer  and  comp- 
troller and  an  upper  and  lower  legislotive  house  elected  by  the 
people.  Tlio  Territory  is  represented  in  Congress  by  a  delegate 
also  elected  by  tho  people. 

Popu/o/. 071. —The  toul  population,  75,116  in  18S0,  was  143,669 
(84,470  mal,^3,  69,199  females)  according  to  the  census  taken  in 
1836  and  I8S7,  clasdificd  as  follows  :— whites,  137,430;  blacks, 
254;  mulattoes,  69;  Chinese,  2584;  Indian  half-breeds,  328S  ;  and 
Kanakas,  44.  In  addition  to  these  there  are  about  11,000  Indians. 
The  total  population  i^  now  (1888)  about  175,000.  The  capital  is 
Olyrapia,  and  the  chief  city  Seattle,  both  on  Pugot  Sound. 

Bant.%. — There  aro  in  the  Territorv  18  national  bank-i,  with  a 
capital  of  $1,430,000,  5  Urritorial  banks,  with  a  capital  of  $355,000, 
and  also  a  nnmbcr  of  private  banks. 

nistoT]}. — The  first  event  in  histoiy  relating  to  Washington 
Torritorr  was  tho  diacovcry,  in  1592,  of  the  Strait  of  Juan  de  Fuca 
by  an  old  Greek  pilot  of  that  name  in  the  ser^'ice  of  Spain.  In 
1775  Captain  Hccata,  a  Spanish  navigator,  discovered  the  month  of 
the  Columbia,  but  was  unable  to  tntcr  tho  river.  Captain  Kendrick, 
an  American  navigator,  in  1789  sailed  into  the  Strait  of  Fuca  and 
through  tho  Gulf  of  Georgia  and  Queen  Charlotte  Sound  to  the 
Pacific,  and  wai  the  first  to  clearly  make  known  tho  character  of 
these  inland  waters.  On  the  llth  of  May  1792  Captain  Gray,  of 
tho  American  ship  *'  Columbia,"  sailed  into  and  explored  for  about 
15  miles  the  great  river  to  which  he  gave  the  namo  of  his  ship. 
This  first  entrance  into  the  Columbia  river  gave  the  United  States 
their  princi[^<al  claim  to  the  territory  drained  by  the  river,  and  is 
thus  a  rery  important  episode  in  the  history  of  tho  Oregon  region. 


which  formerly  comprised  the  present  Stoto  of  Oregon  and  the 
Territories  of  Washington  and  laaho.  In  October  of  the  s.inio  year 
(1792)  au  Eni;li,slinittn,  Lieutenant  Broiigbton,  sailed  up  and  ex- 
amineil  the  Columbia  fur  altout  100  miles  from  its  mouth.  Tlio  coast 
soon  became  quite  well  known,  and  tho  Govornnunt  of  tho  United 
Stato-i fitted  out  a  number  of  expeditious  to  obtain  a  knowledge  of 
the  interior.-  Tho  most  important  of  these  wns  that  of  Lewis  and 
Clarko,  who  were  directed  to  ascend  tho  Missouri,  cress  t^io  Rocky 
Mountains,  and  trace  tho  Columbia  from  it^  sources  to  the  tea. 
They  began  tho  ascent  of  tho  Missouri  in  1804,  and  spent  tho  winter 
of  ISO  1-5  at  Fort  Mamlan.  In  the  next  season,  after  incredible 
hardships  and  great  sulferin^,  tliey  crossed  the  Rocky  Mountains, 
and  reached  tho  Clearwater  river.  Hero  tlioy  made  boats,  and  pro- 
ceeded down  it,  tho  Snake  river,  and  tho  main  Columbia,  reaching  tho 
Pacific  in  December  1805.    They  returned  by  nearly  tho  same  route. 

Tho  next  important  era  in  the  history  ot  tho  Territory  was  tho 
attempt  of  J.  J.  Astor  to  establish  a  fur-trading  empire  on  the 
Columbia  and  ita  "tiibutary  lands  and  streams.  Two  expedition 
were  sent  out  in  1810  for  this  puqiose,  one  by  land  and  one  by  sea. 
Tho  latter  reached  tho  Colnmbm  in  1811,  and  established  a  trading 
post  at  Astoria  near  tho  moulh  of  tho  river.  The  land  expedition 
reached  tliis  post  in  1812.  In  the  mcantiuio,  in  hopes  of  fonstall- 
ing  Astor's  expeditions,  the  North-West  Fur  Company  sent  a  party  in 
1810  to  cross  tho  mountains  and  reach  the  mouth  of  the  Columbia 
before  them.  This  expedition  experienced  great  difficulty  in  crossing 
tho  mountains  in  52°  rf.  lat.,  but  in  the  spring  of  1811  ihey  reached 
the  Columbia,  and  went  down  to  its  month,  where  they  foinid  Astor's 
sea  party  already  established.  This  North-West  Fur  Company's 
expedition  was  the  first  to  navi-^iate  the  upper  Colnmbia,  or  to 
traverse  any  part  of  tho  country  drained  by  it.  In  1813  t'jo  fortune<i 
of  war  compelled  the  transfer  of  the  Astor  Fur  Company  to  tho 
Xorth-AVcst  Fur  Company.  Honcoforward  for  many  years  tho 
history  of  tho  Territory  is  tho  history  of  tho  operations  of  the  great 
North- West  and  Hudson's  Bay  Companies,  and  of  tho  effort  of 
private  parties  to  get  a  share  in  the  profits  of  the  fur  trade.  A 
number  of  trading  jx)st3  wero  built,  and  exploring  and  trading 
expeditious  sent  into  all  parts  of  tho  country.  Missionaries  began 
to  arrive,  and  emigrants  to  drift  in  by  sea  and  land. 

During  all  tho  years  in  which  this  region  was  first  being  explored 
and  settled,  a  dispute  had  been  going  on  between  tho  United  States, 
and  Great  Britain  in  regard  to  its  ownership,  which  at  dill'ercnt 
times  waxed  so  fierce  as  to  thi'caten  war.  Finrlly  an  arrangement 
was  arrived  at,  and  in  1816  the  treaty  was  signed  fi.^ingthe  boundary- 
lino  at  the  49th  parallel.  The  Territory  of  Oregon  (comnrisin^ 
Washington,  Idaho,  and  Oregon)  was  formed  in  1S4S.  and  dcnerEU 
Joseph  Lane,  the  first  Territorial  governor,  arrived  in  1849,  after 
which  United  States  courts  were  established.  The  present  Territory 
of  Washington  was  established  in  1853,  and  its  first  governor  was 
Isaac  I.  Stevens. 

The  settlement  of  tho  Territory  has  been  bjow,  on  account  of  its 
remoteness  and  tho  fact  that  it  has  had  no  great  raining  excitement 
to  attract  adventurous  settlers.  Since  the  advent  of  railroads, 
however,  its  development  has  been  rapid.  (T.  W.  S.) 

WASHINGKrON,  George  (1732-1799),  the  first 
president  of  the  United  States,  was  born  in  Westmoreland 
county,  A'irginia,  February  2^  (Old  Style,  Feb.  11),  1732. 
One  lawless  genealogist  has  traced  bis  ancestry  back  to 
Odin.  Another  genealogy,  since  given  up  with  much 
regret,  connected  the  furaily  with  the  Washingtons  of 
Northumberland  or  Durham,  England.  The  ancestry  of 
Wa.shington  can  be  traced  no  farther  back  than  his  great- 
grandfather, John  Washington,  who  settled  in  Virginia 
about  1657.  His  eldest  son,  Lawrence,  had  three  children 
— John,  Augustine,  and  Mildred.  Augustine  Washington 
married  twice.  By  the  first  marriage,  with  Jane  Butler, 
there  were  four  children,  two  of  whom,  Lawrence  and 
Augustine,  grew  to  manhood.  By  tho  second  marriage, 
with  Mary  Ball,  in  1730,  there  were  six  children — George, 
Betty,  Samuel,  John,  Augustine,  Charles,  and  Mildred. 
The  father  died  when  George  was  but  twelve  years  old ; 
Lawrence  inherited  the  estate  now  known  as  Mount 
Vernon,  and  George  his  father*s  usual  residence,  nearly 
opposite  Frcdcricksburgb. 

Very  little  is  known  of  Washington's  earlj'  life,  probably 
because  there  was  little  unusual  to  tell.  The  story  of  the 
hatchet  and  tho  cherry-tree,  and  similar  tales,  are  quite 
apocryphal,  having  been  coined  by  Washington's  most 
popular  biographer,  Wcems.  The  boy^s  life  was  not 
different  from  that  common  to  Virginia  families  in  easy 
circumstancea ;  hunting,  fishing,  plantation  affairs,  and  ^ 


388 


"WASHINGTON 


[pRESIDeST. 


little  reading  made  np  its  substance.  His  education  was 
but  elemental}-  and  very  defective,  except  in  mathematics, 
in  which  he  was  largely  self-taught.  •  Sparks  has  "  edited  " 
the  spelling,  grammar,  and  rhetoric  of  AVashington's 
Writingt  to  such  an  extent  as  to  destroy  their  value  as 
evidence.  About  1746  we  begin  to  know  something  of 
Washington's  life.  He  was  then  at  Mount  Vernon  with 
his  half-brother  Lawrence,  who  was  his  guardian.  Law- 
rence was  the  son-in-law  of  his  neighbour  Lord  Fairfax, 
with  whom  he  had  served  at  Carthagena,  and  had  made 
the  acquaintance  of  Admiral  Vernon,  from  whom  Mount 
Vernon  was  named.  A  commission  as  midshipman  was 
obtained  for  George  through  the  admiral,  but  the  ojposi- 
tion  of  the  boy's  mother  put  an  end  to  the  scheme.  As  a 
substitute,  the  appointment  as  surveyor  of  the  enormous 
Fairfax  property  was  given  to  Washington  at  the  age  of 
sixteen  ;  and  the  next  three  years  of  his  life  were  spent  in 
this  service.  He  always  retained  a  disposition  to  speculate 
in  Western  bnds  ;  many  of  his  later  investments  were  of 
this  kind,  and  they  are  treated  in  Butterfield's  TI'<i.s/iiH^- 
ton-Craic/ord  Letters.  He  seems  already  to  ha>ve  impressed 
others  with  a  belief  in  his  force  of  mind  and  character,  for 
at  the  age  of  nineteen,  when  the  first  indications  of  the 
"French  and  Indian  war"  appeared,  he  was  appointed 
adjutant  of  the  Virginia  troops,  with  the  rank  of  major ; 
on  the  death  of  his  half-brother  Lawrence  in  the  following 
year  he  was  executor  under  the  will,  and  Vesiduary  heir 
cf  Mount  Vernon;  and  in  1753,  when  he  had  barely 
attained  his  majority,  the  young  man  was  made  commander 
of  the  northern  military  district  of  Virginia  by  the  new 
lieutenant-governor,  Dinwiddle.  It  is  at  this  point  in 
iii.s  career  that  Washington  appears  in  '  Thackeray's 
Virgihiaiis,  but  the  portrait  there  drawn  of  a  "  shrewd 
young  man  "  on  the  lookout  for  a  rich  wife  is  not  accepted 
as  life-like^  by  Americans. 

At  the  outbreak  of  the  French  and  Indian  war  in  HS.'i-o-J 
Washington  was  the  agent  sent  by  Governor  Dinwiddle 
to  warn  the  French  away  from  their  new  forts  in  western 
Pennsylvania ;  the  command  of  the  Virginia  troops  who 
began  hostilities  fell  to  him,  and  hia  vigorous  defence  of 
Fort  Necessity  (sea  United  Statfj,  vol.  xxiii.  pp.  734-35) 
made  him  so  prominent  a  figure  that  in  1755,  at  the  age 
of  Iwenty-ttree,  he  was  commissioned  commander-in-chief 
of  all  the  Virginia  forces.  Ho  served  i^  Braddock's 
campaign,  and  in  the  final  defeat  showed  for  the  first  time 
that  fiery  energy  which  always  lay  hidden  beneath  his 
calm  and  unrufilcd  exterior.  He  ranged  the  whole  field 
on  horseback,  making  himself  the  most  con.'ipicuous  mark 
for  Indian  bullets,  and,  in  spite  of  what  he  called  the 
"  dastardly  behaviour  "  of  the  regular  trnops,  brought  the 
I'l'Jp  remnant  of  his  Virginians  out  of  action  in  fair  order. 
In  spito  of  this  rcckJcKg  exposure  ho  was  one  of  the  few 
unwonnded  ofTiccr?.  For  a  year  or  two  his  task  was  that 
of  "defending  a  frontier  of  more  than  3.C-0  miles  with  700 
men  ;"  but  in  175S  he  had  the  pleasure  of  commanding  the 
advance  guard  of  the  expedition  which  captured  Fort  Du 
Qucsno  and  renamed  it  Fort  Pitt.  The  war  in  Virginia 
being  then  at  an  end,  hp  resigned  his  post,  married  Mrs 
Outis,  ft  widow,  and  settled  at  Mount  Vernon. 

Wo-ihin^tori'i  lifo  f  ir  the  next  twenty  years  was  merely 
that  of  a  typir/il  Vir./i.,!.-!  planter,  a  consistent  member  of 
the  K.ilabll.Hh'-l  »  Church,  a  largo  slavcholiicr, 

a  Htrint  but  Cf.i,  icr,  and  a  widely  trusted  man 

of  aUaira.  HLitxlM  ,:  i.;,.iry  cjtrapo  in  liraililork'n  defeat 
bod  led  A  colonial  niinixter  to  decLiro  in  n  sermon  his  lie- 
lief  that  the  young  man  had  been  preserved  to  bo  "  the 
Mvionr  of  bis  country  "  If  there  was  ony  such  imprcwion 
it  soon  died  kway,  and  Washington  gave  none  of  his 
Maociatk<  rooson  to  coiiiidcr  him  nii  uncommonly  endowed 
sua     His  awriogebod  brought  him  an  incrowio  of  about 


§100,000  in  his  estate  ;  and  his  diaries  show  comparatively 
little  reading,  a  minutely  methodical  conduct  of  business, 
a  wide  acquaintance  with  the  leading  men  of  the  country, 
but  no  strong  indications  of  what  is  usually  considered  to 
be  "  greatness."  As  in  the  case  of  Lincoln,  he  was  educated 
into  greatness  by  the  increasing  weight  of  his  responsibilities 
and  the  manner  in  which  helmet  them.  Like  others  of  the 
dominant  caste  in  Virginia,  he  was  repeatedly  elected  to 
the  legislature,  but  he  is  not  known  to  have  made  any 
set  speeches  in  that  body,  or  to  have  said  anything  beyond 
a  statement  of  his  opinion  and  the  reasons  for  it.  That 
he  thought  a  great  deal,  and  took  full  advantage  of  his 
legislative  experiences  as  a  political  education,  is  shown  by 
his  letter  of  April  5, 1769,  to  his  neighbour  George  Mason, 
communicating  the  Philadelphia  non-importation  resolu- 
tions, which  had  just  reached  him.  He  considers  briefly 
the  best  peaceable  means  of  resistance  to  the  policy  of  the 
ministry,  but  even  at  that  early  date  faces  frankly  and 
fully  the  probable  final  necessity  of  resisting  by  force,  and 
endorses  it.  AVithout  si)eech-making,  he  tcok  a  promi- 
nent part  in  struggles  of  his  legislature  against  Governor 
Dunmore,  and  his  position  was  always  a  radical  one.  He 
even  opposed  petitions  to  the  king  and  parliament,  on  the 
ground  that  the  question  had  been  put  by  the  ministry  on 
the  basis  of  right,  not  of  expediency,  thL  the  ministry 
could  not  abandon  the  right  and  the  colon'  .'i  could  not 
admit  it,  and  that  petitions  mu.st  be,  as  tl.  .  had  been, 
rejected.  "Shall  we,"  says  he  in  a  letter,  "after  this 
whine  and  cry  for  relief?"  In  1774  the  Virginia  Conven- 
tion, appointing  seven  of  its  members  as  delegates  to  the 
Continental  Congress,  named  Washington  as  one  of  them  ; 
and  with  this  ap[>ointment  his  national  career  begins. 

Washington's  letters  during  his  service  in  Congress  show 
that  he  was  under  no  delusions  as  to  the  outcome  of  the 
taxation  struggle,  and  that  he  expected  war.  In  one 
letter  he  says  that  if  the  ministerial  policy  is  persisted  in 
"  more  blood  will  be  shed  than  history  has  ever  yet  furnished 
instances  of  in  the  annals  of  North  America."  His 
associates  in  Congress  recognized  his  military  ability  at 
once,  and  most  of  the  details  of  work  looking  towards  pre- 
parations for  armed  resistance  were  by  common  consent 
left  to  him.  Even  in  the  intervals  of  his  Congre-vional 
service  he  was  occupied  in  urging  on  the  formation, 
equipment,  and  training  of  Virginia  trooj>s,  and  it  was 
generally  understood  that,  in  case  of  war,  Virginia  would 
expect  him  to  act  as  her  commander-in-chief.  History 
was  not  to  bo  cheated  in  that  fashion.  The  two  most 
posverful  colonics  were  Virginia  and  Mowachusetts.  War 
began  in  Mas.saclnisctt3 ;  New  England  tre>ops  i>ourtd  in 
almost  spoiitaneou.'ly ;  it  was  necessary  to  ensure  the 
8up|)ort  of  the  colonies  to  the  southward  ;  ond  the  Virginio 
colonel  who  was  at  the  head  of  all  the  military  committees 
was  just  the  man  whom  the  New  England  delegates 
desired.  Wien  Congrcs-n,  after  the  fights  at  Lexington 
ond  Concord,  re.iolved  to  put  the  colonics  into  a  slate  of 
defence,  the  first  practical  ste-p  was  the  unanimous  selection, 
on  motion  of  .lohn  Ailams  of  Ma.'«arhu.»ctts,  of  Washington 
as  commander  in-chief  of  the  urmed  forces  of  the  United 
Colonic.1.  licfu.Hin^j  any  salary,  be  accepted  the  po.si'.ion, 
asking  "every  gentleman  in  the  room,"  however,  to 
remember  his  declaration  ihol  ho  did  not  Ix-liovo  hiin>clf 
to  l>c  c(|ual  to  the  command,  and  that  bo  accepted  it  only 
a.H  a  duty  nmdo  imi>crativo  by  the  unanimity  of  the  call. 
He  rcitcrntcd  this  belief  in  private  Icttcni  even  to  his 
wif«  ;  and  there  scoma  to  Im<  no  doubt  that,  to  the  day 
of  bis  death,  he  was  the  most  determined  sceptic  a.i  to 
his  fitnes.q  fur  the  positioot  to  whi'h  bo  was  ralleMl  in 
sucnsslcm.  Ho  was  coinmissiomtl  .tune  19,  177.'*,  and 
reached  Cambridge,  Ma.v> ,  -'uly  'i,  taking  command  of  the 
lovioi   tbcro    oucmblod   for    action   against   the    British 
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pirriscn  of  Boston.  The  Kittle  of  Punker  Hill  had 
already  taken  place,  nnd  \VashinL;ton'B  work  until  tlio 
following  spring  was  to  bring  nbt>ut  some  semblance  of 
military  discipline,  to  obtain  ammunition  and  military 
stores,  to  corre5[)ond  with  Con;:res3  and  the  colonial 
governors,  to  guido  military  operations  in  the  widely 
separated  parts  of  a  great  continent,  to  create  a  military 
s}-stera  nnd  organization  for  a  people  who  weu>  entirely 
u^accustoniod  to  such  a  thing  and  impatient  under  it,  and 
to  bend  the  course  of  events  steadily  towards  driving  the 
British  out  of  Boston.  It  is  not  easy  to  see  how  Washing- 
ton survived  tha  year  1775  ;  the  colonial  poverty,  the 
exas[ierating  annoyances,  the  selfishness  or  stupidity  which 
cropnod  out  again  and  again  from  the  most  patriotic  of  his 
coadjutors,  were  enough  to  have  broken  down  most  men. 
They  completed  his  training.  Tho  change  in  this  one 
winter  is  very  evident.  If  ho  was  not  a  great  man  when 
he  went  to  Cambridge,  ho  was  a  general  and  a  statesman 
iu  the  best  sense  when  he  drove  the  British  out  of  Boston 
in  March  1776.  From  that  time  until  his  death  he  was 
the  foremost  man  of  the  continent. 

Tho  military  operations  of  tho  remainder  of  the  war  are 
givenelsewherc(sceUN"lTEDSTATEs,vol.xxiii.  pp.  743-745). 
Washington's  retreat  through  the  Jerseys  ;  the  manner  in 
which  he  turned  and  struck  his  pursuers  at  Trenton  and 
Princeton,  and  then  established  himself  at  Morristown  so 
as  to  make  the  way  to  Philadelphia  impassable;  the  vigour 
with  which  ho  handled  his  army  at  Chad's  Ford  and 
Germanto'vn;  the  persistence  with  which  he  held  the 
strategic  position  of  Valley  Forge  through  the  dreadful 
winter  of  1777-78,  in  spite  of  the  misery  of  his  men,  the 
clamonrs  of  the  people,  and  tho  impotence  of  the  fugitive 
ConfT.ess, — all  went  to  show  that  the  fibre  of  his  public 
chaiacter  had  been  hardened  to  its  permanent  quality. 
The  Valley  Forgo  winter  was  said  to  be  "  the  time  that 
tried  men's  souls  : "  Washington's  had  no  need  to  fear  the 
teit  It  was  a  serious  addition  to  his  burdens  that  the 
s.jirit  which  culminated  in  Benedict  Arnold  chose  this 
Boment  to  make  its  appearance.  Many  of  the  American 
officers  had  been  afironted  by  the  close  person.il  friendship 
which  had  sprung  up  between  La  Fayette  and  Washington, 
and  by  the  diplomatic  deference  which  the  coramauder- 
in<hicf  felt  compelled  to  show  to  other-  foreign  officers. 
Some  of  the  latter  showed  no  gratitude.  The  name  of 
one  of  them,  Conway,  an  Irish  soldier  of  fortune  from  the 
French  service,  is  attaohed  to  what  was  called  "  Conway's 
Cabal."  He  formed  a  scheme  for  replacing  Washington 
ia  the  command  by  Gates,  who  had  just  succeeded  in 
forcing  Burgoyne  to  surrender  at  Saratoga  ;  and  a  number 
of  officers  and  men  in  civil  life  were  mixed  up  in  it.  The 
methods  employed  were  the  lowest  forms  of  anonymous 
slander,  and  at  the  first  breath  of  exposure  every  one  con- 
cerned hurried  to  cover  up  his  part  in  it,  leaving  Conway 
to  shoulder  all  the  responsibility.  The  treaty  of  1778 
with  France  put  an  end  to  every  such  plan.  It  was  a  flat 
absurdity  to  expect  foreign  nations  to  deal  with  a  second- 
rate  man  as  commander-in-chief  while  Wa.shington  was  in 
ei:ist.;nce,  and  he  seems  to  have  had  no  more  trouble  of 
this  kind.  The  prompt  and  vigorous  pursuit  of  Clinton 
ncr.»3  the  Jerseys  towards  Xew  York',  and  the  battle  of 
Monmouth,  in  which  the  plan  of  battle  was  thwarted  by 
Cr.arles  Lee,  another  of  the  foreign  officers,  closed  the 
direct  military  record  of  Wa.shington  until  the  end  of  th 
war.  The  enemy  confined  their  movements  to  other  parts 
of  the  continent,  and  Washington  did  little  more  than 
■watch  their  headquarters  in  New  York  city.  It  was  more 
than  appropriate,  however,  that  he  who  had  been  the 
mainifpring  of  the  war,  and  had  borne  far  more  than  his 
shsi-c  of  its  burden.*  and  discouragements,  should  end  it 
with  the  camj^aign  of  Yorktown,  conceived  by  himself,  and 


the  surrender  of  Cornwallis.  Tl.o  war  w.ts  then  ically 
over,  but  tho  commander-in-chief  retained  hi.-*  coiiinii.-Nsion 
until  December  iiS,  17S3,  when  ho  returned  it  to  Cong.-ia«a, 
then  in  session  at  Annapolis,  Md.,  nnd  retired  to  Mount 
Vernon. 

By  this  time  the  canonization  of  Washington  had  fairly 
begun.  He  occupied  such  a  position  in  tlic  American 
political  system  as  no  man  could  possibly  hold  again.  Ho 
had  become  a  political  clement,  quite  apart  from  tho 
Union,  tho  States,  or  tho  people  of  either.  In  a  country 
where  communication  was  still  slow  and  diliicult,  4lic 
general  knowledge  that  Washington  favoured  anything 
superseded  argument  and  the  necessity  of  information  with 
very  many  men.  His  constant  correspondence  with  tho 
governors  of  tho  States  gave  him  a  quasi-paternal  attitude 
towards  government  in  general.  On  rcsij^ning  his  com- 
mission, for  e.KampIc,  he  was  able  to  do  what  no  other  uiaU 
could  have  done  with-  propriety  or  safety  :  he  addressed  !t 
circular  letter  to  the  guvernor.-?  of  the  States,  pointing  out 
changes  in  the  existing  form  of  government  which  iie 
believed  to  be  necessary.  His  refusal  to  accept  a  salilry, 
as  general  or  as  president,  would  have  been  taker,  as 
affectation  or  impertinence  in  anyone  else  ;  it  seemed 
natural  and  proper  enough  in  the  case  of  Washington,  but 
it  was  his  peculiar  privilege.  It  is  possible  that  he  might 
have  had  a  crown  if  he  had  even  been  willing.  The  army, 
at  the  end  of  the  war,  was  justly  dissatisfied  with  its  treat- 
ment. The  officers  were  called  to  meet  at  Newburgh,  and 
it  was  the  avowed  purpose  of  the  leaders  of  the  movement 
that  the  army  should  march  westward,  appropriate  vacant 
lands,  leave  Congress  to  negotiate  for  peace  without  an 
army,  and  "  mock  at  their  calamity  and  laugh  when  their 
fear  Cometh."  It  was  the  less  publicly  avowed  purpose 
to  make  their  commander-in-chief  king,  if  ho  could  be  per- 
suaded to  aid  in  establishing  a  monarchy.  Washington 
put  a  summary  stop  to  the  whole  proceeding.  Their 
letter  to  him  detailed  the  weakness  of  a  republican  form 
of  government  as  they  had  experienced  it,  their  desire  for 
"  a  mixed  government,"  with  him  at  its  head,  and  their 
belief  that  "  the  title  of  king  "  would  be  objectionable  to 
few  and  of  material  advantage  to  the  country.  His  reply 
was  peremptory,  and  even  angry.  He  slated  in  plain  terms 
his  abhorrence  of  the  (JroiJC-ial  ;  he  was  at  a  loss  to  conceive 
what  part  of  his  conduct  could  have  encouraged  their  ad- 
dress ;  they  could  not  have  found  "  a  person  to  whom 
their  schemes  were  more  disagreeable  ;  "  and  he  threatened 
them  with  exposure  unless  the  affair  was  stopped  at  once. 
His  influence,  and  that  alone,  secured  the  quiet  disbanding 
of  the  discontented  army.  His  influence  was  as  powerful 
after  he  had  reUi-jd  to  Mount  Vernon  as  before  his  resigna- 
tion. He  was  in  constant  correspondence  with  public  men 
in  every  part  of  the  country.  He  received  from  them  such 
a  store  of  suggestions  as  came  to  no  other  man,  digested 
it,  and  was  able  from  it  to  speak  with  what  seemed  infal- 
lible wisdom.  In  the  midst  of  his  voluminous  correspond- 
ence, the  minute  details  in  his  diaries  of  tree-planting  and 
rotation  of  crops,  and  his  increasing  reading  on  the  political 
side  of  history,  he  found  time  for  a  stream  of  visitors. 
Among  these,  in  March  17S5,  were  the  commissioners 
from  Virginia  and  Maryland,  who  met  at  Alexandria  to 
form  a  commercial  code  for  Chesapeake  Bay,  and  made  an 
opportunity  to  visit  Mount  Vernon.  From  tliat  moment 
the  current  of  events,  leading  into  the  Annapolis  convention 
of  1786  and  the  final  convention  of  the  next  year,  shows 
Washington's  close  supervision  at  every  point. 

When  the  Federal  Convention  met  at  Philadelphia  ia 
May  17<S7  to  frame  the  present  constitution  he  was  present 
as  a  delegate  from  Virginia,  though  much  against  his  will ; 
and  a  unanimous  vote  at  onco  made  him  its  presiding 
oflicer.     He  took  no  part  in  the  debates,  however,  beyond 
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Buch  suggestive  hints  as  his  proposal  to  amend  i  restriction 
of  the  standing  army  to  iiOOO  men  by  forbidding  any  enemy 
to  invade  the  United  States  with  more  than  3000.  He 
approved  the  constitution  which  was  decided  npon,  believ- 
ing, as  he  said,  "  that  it  was  the  best  constitution  which 
could  bo  obtained  at  that  epoch,  and  that  this  or  a  dissolu- 
tion awaits  our  choice,  and  is  the  only  alternative."  Ail 
his  influence  was  given  to  secure  its  ratification,  and  his 
influence  was  probably  decisive.  When  it  had  been  ratified, 
£Dd  the  time  came  to  elect  a  president,  there  was  no  more 
bepitation  than  if  the  country  had  been  a  theocracy.  The 
omce  of  president  had  been  "cut  to  fit  the  measure  of 
George  Washington,"  and  no  one  thought  of  any  other 
person  for  it  The  unanimous  vote  of  the  electors  made 
liim  the  first  president  of  the  United  States  ;  their  uiiani- 
nious  vote  re-elected  him  in  1792-93  ;  and,  even  after  he 
had  positively  refused  to  serve  for  a  third  term,  two  electors 
obstinately  voted  for  him  in  1 796-^7.  The  public  events 
of  his  presidency  are  given  elsewhere  (see  Ukited  States, 
vol.  xriii.  pp.  752-755).  One  can  hardly  follow  them  with- 
out receiving  the  conviction  that  the  sudden  success  of  the 
new  system  was  due  mainly  to  the  existence  at  that  time 
of  such  a  character  as  Washington.  He  held  the  two 
natural  parties  apart,  and  prevented  party  contest  until  the 
new  form  of  government  had  been  firmly  established.  It 
seems  hardly  possible  that  the  final  result  should  have 
been  baulked,  even  if  "  blood  and  iron  "  had  been  necessary 
to  bring  it  about.  It  would  be  unwise  to  attribute  the 
quiet  attainment  of  the  result  to  the  political  sense  of  the 
American  people  alone,  or  to  use  it  as  an  historical  pre- 
cedent for  the  voluntary  a.ssumption  of  such  a  risk  again, 
without  the  advantage  of  such  a  political  factor  as 
Washington. 

No  greater  mistake  could  be  made,  however,  than  to 
tbink  that  the  influence  of  the  president  was  fairly 
appreciated  during  his  term  of  oflSce.  He  attempted  to 
balance  party  against  party,  to  di%'ide  his  cabinet  between 
them,  and  to  neutralize  the  effects  of  parties  in  that  way. 
The  consequence  was  that  the  two  leading  members  of  the 
cabinet  soon  occupied  the  position,  to  use  the  words  of  one 
of  them,  of  "  two  game-cocks  in  a  pit."  The  uncon.scious 
drift  of  Washington's  mind  was  toward  the  Federal  party  ; 
hia  letters  to  La  Fayette  and  Henry,  in  December  1793 
and  January  1799,  are  enough  to  make  that  evident 
When  the  Republican  party  was  formed,  about  1793,  it 
could  not  have  been  expected  that  its  leaders  would  long 
submit  with  patience  to  the  continual  interposition  of 
Wa-shington's  name  and  influence  between  themselves  and 
their  opixincnts  ;  but  they  maintained  a  calm  exterior. 
Some  of  their  followers  were  less  discreet.  The  president's 
proclamation  of  neutrality  betwc.n  Franco  and  Great 
Britain  excited  them  to  anger ;  his  support  of  Jay's  treaty 
with  fir'-at  Britain  rou.s»d  them  to  fury.  Forged  letters, 
purporting,'  to  show  his  de.sire  to  abandon  the  revolutionary 
■r  '  -•■TO  published  ;  ho  wasnrcnscd  of  drawing  more 
lary  ;  hinta  of  the  propriety  of  a  giiillotino  for 
I.I.-  1"  .  '.  b,';,'an  to  appear;  some  s|xjko  of  him  as  the 
"stopf.itht-r  of  hi.i  country."  The  attacks  embittered  the 
cloiw  of  liii  torm  of  service  ;  ho  declared,  in  a  cabinet 
meeting  in  1793,  that  "ho  had  never  repented  but  once 
the  havinj;  flip[Kxl  the  moment  of  rciigning  hia  oflico,  and 
that  vfM  cvi  ry  moment  ainco."  Indeed,  the  matt  un- 
plcawint  [K.rti""-  •■'  ' ■  '^  '■■■■i  Ana  are  those  in  which, 
with  an  air  of  j.  lion,  ho  details  the  .itorms 

of  pas.=iion  into  v."...  ,  ; ,  ,  . .  ...  i,t  wa.i  hurried  by  the  news- 
po[K!r  attacks  upon  him.  Thc-w  attnrks,  however,  came 
from  a  very  »m.ill  fraction  of  the  i>olitician.t ;  the  people 
never  WftTcrcd  in  tbiir  divofion  to  the  prcoiilent,  and  his 
election  would  have  licen  unanimous  in  179G,  as  in  1769 
•nd  1793.  if  be  hod  Ixton  willing  to  serve. 


All  accounts  agree  that  Washington  was  of  imposing 
presence.  He  measured  j'.ist  6  feet  when  prepared  for 
burial  ;  but  his  height,  in  his  prime,  cs  given  in  his 
orders  for  clothes  from  London,  was  3  inches  more.  La 
Fajrette  says  that  his  hands  were  "  the  largest  he  ever  saw 
on  a  man."  Custis  says  that  his  complexion  was  "  fair, 
but  considerably  florid."  His  weight  was  about  220  lb. 
The-  various  and  widely-differing  portraits  of  him  find 
exhaustive  treatment  in  the  seventh  volume  of  Winsor's 
Narrative  and  Cniieal  History  of  the  United  Statff. 
The  editor  thinks  that  "  the  favourite  profile  has  been 
unquestionably  Houdon's,  with  Stuart's  canvass  for  the 
full  face,  and  probably  Trumbull's  for  the  figure^"  Stuart's 
face,  howsver,  gives  the  popular  notion  of  Washingtor., 
though  it  has  always  been  a  subject  of  curious  speculation 
to  some  minds  how  much  of  the  calm  and  benign  expres- 
sion of  the  face  n-as  due  to  the  shape  of  Washington's  false 
teeth. 

Washington  was  childless  :  said  the  people  of  his  time, 
he  was  the  father  only  of  his  country.  Collateral  branches 
of  the  family  have  given  the  Lees,  the  Custises,  and  other 
families  a  claim  to  an  infusion  of  the  blood  ;  but  no  direct 
descendants  of  Washington  can  claim  his  honours,  or 
disgrace  his  name.  His  estate  of  Mount  Vernon  was 
acquired  in  1 858  by  an  association,  and  has  been  practically 
national  property  ever  since. 

Retiring  from  the  presidency  in  1797;  Washington 
resumed  the  plantation  life  which  he  most  loved,  the 
society  of  his  family,  and  the  care  of  his  slaves.  He  had 
resolved  some  time  before  never  to  obtain  another  slave, 
and  "  wished  from  his  soul "  that  his  State  could  bo 
persuaded  to  aliolish  slavery  ;  "  it  might  prevent  much 
future  mischief."  He  was  too  old,  however,  to  attempt 
further  innovations.  In  1798  he  was  mr.de  commander- 
in-chief  of  the  provisional  army  raised  in  expectation  of 
open  war  with  France,  and  was  fretted  almost  beyond 
endurance  by  the  quarrels  of  Federalist  politicians  about 
the  distribution  of  commissions.  In  the  midst  of  his 
military  preparations,  he  was  struck  down  by  sudden  illness, 
which  lasted  but  for  a  day,  and  he  died  at  Mount  Vernon. 
December  14,  1799.  The  third  of  the  series  of  resolutions 
introduced  in  the  house  of  representatives  five  days  aftei 
his  death,  by  John  Marshall,  and  passed  unanimously, 
states  exactly,  if  a  trifle  rhetorically,  the  position  of 
Wa-shington  in  .\merican  history :  "  fir.«t  in  war,  first  in 
peace,  and  first  in  the  hearts  of  his  countrymea" 

Washington's  disorder  was  an  a?dematons  affection  of 
the  wind-pipe,  contracted  by  careless  exposure  during  a  ride 
in  a  snow-storm,  and  aggravated  by  neglect  nftorw  -  ! 
and  by  such  contemporary  remedies  as  excessive  bh 
gargles  of  "  molasses,  vinegar,  and  butter  "  and  "  vi[Hi,Tir 
and  sago  tea,"  which  "  almost  saffocate<l  him,"  ami  a 
blister  of  canthari^cs  on  the  throat  Ho  died  without 
theatrical  adieus  ;  his  last  words  were  only  business  dircc- 
tion.s,  affectionate  remembrances  to  relatives,' nnd  repeated 
a|)ologi('s  to  the  physicians  and  attendants  for  the  trouble 
he  was  giving  them.  Jiwt  before  he  died,  siys  hia  focre- 
tnry,  Mr  Lear,  ho  felt  hia  own  pulse;  his  countcnanoc 
changed  ;  the  attending  physician  placed  his  hands  over 
the  eyes  of  the  dying  man,  "ond  ho  expired  without  o 
struggle  or  a  sigh." 

Any  romplcic  liiMiography  of  tiook.n  nlatiDg  to  W»»hin(iton 
voula  K-  v.,"nM,,n,.ii,.  In,,  (mvo  Wv\\  wrill4*n  by  Wcpiijb, 
M4r«liiill  A.  lUnrroft  (U26),  >d<1  InrinR 


msko  *   '  nnut  of  Wuhinglon);  \Viiiior»  Anrm/iw 

and    CrU:  ■    (^    fht    UniltH    Slaitt    (oilitor'i    urtirlp) ; 

UanrrafO  I  r.f  <  s;  t//i  (final  rvviiion) ;  Schoultr'i  UniUd  fltatu  ; 
M'Mutrr'i  rmM6'/<KM.  (A.  J.) 
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WASPS.  Tho  order  ffymenopttra  is  divided  into  two 
Sub-orders,  tho  Tcrtbranlia  and  tbo  Acultata.  Tlio  latter 
is  subdivided  into  several  sub-sections,  ouo  of  which,  tho 
D<fh'}'ler\i  (Latrtillc),  includes  oil  the  true  Wftsps. 

Tho  DijJoptfixi  are  in  their  turn  divided  into  three 
families — (1)  tho  VtspuLv,  (2)  tho  Eunifiiulx,  nnd-(3)  tho 
J/iijiri</.T,  which  together  coniiirise  some  1000  ditlercnt 
sjiecics.  They  arc  chnracterizcd  by  their  wings,  which 
aro  present  in  both  sexes  and  also  in  tho  neuters,  being 
longitudinally  folded  when  at  rest.  Tho  autcnuto  are 
usually  elliowed,  and  contain  twelvo  or  thirteen  joints ;  in 
some  cases  they  are  clavate.  A  jviir  of  notched  faceted  eyes 
aro  present,  and  three  ocelli  in  tho  top  of  tho  head.  Tho 
mouth-jiarts  aro  arranged  for  sucking,  but  have  not  reached 
that  degree  of  perfection  found  amongst  the  bees.  Hence 
wasi>s  cannot  obtain  the  sugary  secretion  from  deeply- 
ecated  nectaries,  and  their  vioits  to  flowers  are  confined  to 
such  as  aro  shallow  or  widely  opened ;  they  particularly 
frequent  tho  I'mUlliftrse.  Tho  niaxilhe  are  elongated,  and 
compressed,  tho  maxillary  palp  six-jointed.  The  labium 
bears  a  tongue  which  is  glandular  at  tho  tip;  the  paragloss.-e 
are  linear.  The  labial  palp  has  three  or  four  joints.  The 
thorax  is  oval,  and  its  sides  prolonged  backward  to  the" 
base  of  the  wings.  The  foro  wing  has  two  or  three  sub- 
marginal  cells.  The  legs  aro  not  provided  with  any 
adaptations  lor  collecting  pollen.  Tho  abdomen  is  some- 
times pedunculate,  its  anterior  segment  being  drawn  out 
into  a  long  stalk,  which  connects  it  with  the  thorax.  The 
females  and  the  neuters  are  armed  with  a  powerful  sting. 
The  usual  colour  of  these  insects  is  black,  relieved  to  a 
greater  or  less  degree  by  spots  and  patches  of  yellow  or 
bufl. 

The  Diploptcra  may  be  subdivided  into  two  groups  in 
accordance  with  the  habits  of  life  of  the  insects  comprising 
the  .section.  One  of  the  groups  includes  the  familj'  VesptJa:, 
which  is  composed  of  social  wasps,  and  includes  the  hornet 
(  J>*/ja  era iro)  and  the  common  wasp  (T.  MfA/am).  The 
other  group  contains  two  smaller  families,  the  Eumenidit 
and  the  ifusaridis,  tho  members  of  which  are  solitary  iu 
their  mode  of  life. 

Family  I.  Vespidx. — In  addition  to  their  social  habits 
the  members  of  this  family  are  characteiiied  by  certain 
structural  features.  The  anterior  wings  have  three  sub- 
marginal  cells.  The  antenna;  have  thirteen  joints  in  the 
males  and  twelve  in  the  females ;  the  claws  of  tho  tarsi 
are  simple  ;  the  anterior  four  tibia;  have  two  spines  at  the 
tip  ;  tho  abdomen  is  but  rarely  pedunculated,  and  the 
pcsterior  segments  are  often  very  contractile. 

The  members  of  this  family  approximate  very  closely  to 
bees  in  their  social  manner  of  life.  The  communities  are 
composed  of  males,  females,  and  neuters  or  workers.  The 
latter  are  females  in  which  the  ovary  remains  undeveloped; 
they  resemble  the  perfect  female  in  external  appearance, 
but  are  elightly.smaller.  Unlike  the  bees',  the  wa.sps'  com- 
munity is  annual,  existing  for  one  summer  only.  Most  of 
the  members  die  at  the  approach  of  autumn,  but  a  few 
females  which  have  been  fertilized  hibernate  through  tho 
winter,  sheltered  under  stones  or  in  hollow  trees.  In  the 
spring  and  with  the  returning  warm  weather  the  female 
regains  her  activity  and  emerges  from  her  hiding-place. 
She  then  sets  about  finding  a  convenient  place  for  building 
a  nest  and  establishing  a  new  colony.  The  common  wasp 
( F.  vulgaris)  usually  selects  some  burrow  or  hole  in  the 
ground,  which,  if  too  small,  she  may  enlarge  into  a 
chamber  suitable  for  her  purpose.  She  then  commences  to 
build  the  nest.  This  is  constructed  of  small  fibres  of  old 
wood,  which  tho  wasp  gnaws,  and  kneads,  when  mixed 
w'th  the  secretion  from  the  salivary  glands,  into  a  sort  of 
papicr-m.lchi;  pulp,  f  jme  of  this  is  formed  into  a  hanging 
pillar  attached  to  the  roof  of  the  cavity,  and  in  tho  lower 


frco  end  of  this  three  shallow  cup-liko  cells  aro  Lung.  In 
each  of  these  an  egg  is  laid.  The  foundress  of  tho  society 
then  continue.*  to  add  cells  to  tho  comb,  and  as  soon  as  tho 
grubs  appear  from  the  first-laid  eggs  sho  has  in  addition  to 
tend  and  feed  them. 

The  grubs  are  apodal,  thicker  in  tho  middle  than  at 
either  end  ;  the  mandibles  bear  thrca  teeth  ;  the  niaxilla; 
and  labium  aro  represented  by  fleshy  tubercles.  Tho 
body,  including  tho  head,  consists  of  fourteen  segments, 
which  bear  lateral  tubercles  and  spiracles.  They  havo 
no  anus.  They  nro  suspended  with  tho  head  downwards 
in  tho  cells,  and  require  a  good  deal  of  attention,  being 
fed  by  their  mother  upon  insects  which  aro  well  chewed 
before  they  are  given  to  thfi  larvie,  or  upon  honey.  At 
tho  same  time  the  mother  is  enlarging  and  deepening 
tho  cells  iu  which  they  live,  building  new  cells,  and  lay- 
ing more  eggs,  which  are  usually  suspended  in  tho  same 
angle  of  each  cell.  Tho  development  within  tho  egg  takes 
eight  days. 

After  about  a  fortnight  tlio  grubs  cease  to  feed,  and, 
forming  a  silky- cover  to  their  cells,  become  pupa;.  This 
quiescent  stage  lasts  about  ten  days,  at  tho  end  of  which 
period  they  emerge  as  the  imago  or  perfect  insect.  The 
silky  covering  of  the  cell  is  round  or  convex  outwards;  and 
to  leave  the  cell  the  iuscct  either  pushes  it  out,  when  it 
opens  like  a  box  lid,  or  gnaws  a  round  hole  through  it. 
As  soon  as  the  cell  is  vacated  it  is  cleaned  out  and  another 
egg  deposited.  In  this  way  two  or  three  larva;  occupy 
successively  the  same  cell  during  the  summer.  The  first 
wasps  that  appear  in  a  nest  are  neuters  or  workers,  and 
these  at  once  set  to  work  to  enlarge  the  comb,  and  feed 
the  larvK,  ic. 

Tho  material  which  forms  tho  substance  of  tho  nest  is 
usually  dried  wood,  worked  by  the  mandibles  of  tho  wasp, 
with  the  addition  of  its  salivary  secretion,  into  a  pulp, 
which  can  easily  bo  moulded  whilst  moist ;  it  dries  into  a 
substance  of  a  papery  appearance,  but  possessing  consider- 
able tenacity.  Sometimes  paper  itself,  such  as  old  cart- 
ridge cases,  is  used.  The  combs  are  arranged  horizontally; 
each  conttins  a  single  layer  of  cells  opening  downwards. 
The  second  comb  is  suspended  from  the  first  by  a  number 
of  hanging  pillars  which  are  built  from  tho  point  of  union 
of  threo  cells.  Tho  space  between  two  combs  is  just 
sufficient  to  allow  the  wasps  to  cross  each  other.  The 
combs  are  roughly  circular  in  outline,  and  increase  in  sizo 
for  tho  first  four  or  five  layers,  after  which  they  begin  to 
decrease;  tho  whole  is  covered  by  a  roughly  made  coating 
of  tho  same  papery  substance  which  composes  the  combs. 
This  at  first  forms  a  cap-shaped  protection,  but  as  each 
comb  is  built  it  is  continued  down  until  finally  it  forms  a 
roughly  spherical  covering  for  the  whole,  but  not  giving 
any  support  to  the  combs,  which  are  independent  of  it. 
The  covering  is  pierced  by  apertures  for  tho  passage  of  the 
wasps.  The  cells  are  hexagonal  at  their  mouths,  but  above 
become  more  rounded  in  their  cross  section. 

During  the  first  half  of  tho  summer  only  workers  aro 
produced,  but,  as  fruit  ripens  and  food  becomes  more 
abundant,  fully  developed  females  and  males  appear, 
the  latter  from  parthenogcnetically  developed  eggs  of  the 
later  broods  of  workers.  The  males  and  females  aro 
larger  than  the  workers,  and  require  larger  cells  for  their 
development ;  the.se  aro  usually  kept  ajiart  from  one 
another  and  from  those  of  the  workers.  The  males  may 
bo  distinguished  by  their  longer  antenna;,  by  the  more 
elongated  outline  of  their  body,  and  by  the  absence  of  a 
sting. 

In  a  favourable  season,  when  tho  weather  is  warm  and 
food  plentiful,  a  nest  may  contain  many  thousands  of  cells 
full  of  wasps  in  various  sta.-^es  of  development;  and,  as 
each  cell  is  occupied  two  or  three  times  in  the  course  of  a 
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■summer,  thoee  authorities  who  put  the  number  of  the 
members  of  the  community  as  high  as  30,000  are  probably 
not  far  wrong.  •        .      • 

At  the  approach  of  autumn  the  society  begins  to  break 
up  ;  the  males  fertilize  the  females  whilst  flying  high  in 
the'air.  They  then  die,  often  within  a  few  hours.  The 
workers  leave  the  nest,  carrying  with  them  any  grubs  that 
remain  in  the  cells,  and  both  soon  perish.  The  nest  is 
entirely  deserted.  The  females  which  have  been  fertilized 
creep  into  crevices  under  stones  or  trees,  or  hide  amongst 
moss,  and  hibernate  until  the  warmth  of  the  following 
spring  induces  them  to  leave  their  hiding-places  and  set 
about  founding  a  new  community. 

Tlicro  arc  »ltogctlitrr  seven  species  of  Fespit  met  with  in  Britain. 

J:  rnljari),  the  common  nr  prouud  wasji,  .".  rii/a,  the  red  wasp, 
distingoishoJ  by  iu  rcildisli- 
3cllo>r  logs,  ami  I',  gcrmniiicn, 
t!io  German  w.a5[i,  with  three 
black  spots  upon  iU  first  abdo- 
minal segment,  are  classed  to- 
jctlier  as  ground  M.isps.  Tlicy 
build  their  ncsl;-  in  burrows  in 

the  pround,  but   this  ii  not  an 

invariable   rul«;    they   m.iy   bo 

lUslinjuished  from  the  tree  wasps 

I  y  the  first  joint  iu  the  antenna;  „      ,      „ 

of  the  female  being  black.     Tlic  F'"-  l-rop"  --/»• 

tree  w.-ups  Uuild  stouter  nests  upon  branches  of  trees;  the  -first 
joint  of  thelntennx  of  the  females  is  yellow  in  front.     The  tree 

wasps  arc  )'.  nrbciea,  si/lKitiis,  uonvcjUn,  and  oalro. 
The  hornet    V.  cmhn,  is  the  largest  siwcics  occurring  in  Great 

nriuin.     Thi-y  have  a  more  distinctly-red  colour  tliaii  the  common 

w.i»p,  and  a  tuw  of 

rctl  spots  uiiou  each 

side  of  tlic  abdomen. 

They    occnr    much 

nioro    rarely    than 

tlie   common  wasp, 

and    appear  .  to   bo 

almost  confined   to 

the    southern     half 

of  Englaml.     Their 

nests  lesembh;  tlioso 

described  aliovc,  lint 

aro  larger;  they  am 

found     in      Iiollotv 

trcM  or  desert 0*1  out- 
houses.   Tlieir  com- 

ninnittes  arc  smaller 

in      number     ti 

thw,o  of  w.nsps. 
ThehoTnet,«l 

it    occurs    ill 

nomber,  does  a  < 

sidcrablo  amount  cf 

damago     to     forest 

trt's,    by    gnawing 

the     bark    off    the 

V'ln'.-rr  branrh/'s  to 

f-r  X  ■-  --      >i 

. : \.  '.lio 

nsh  or  aider,  but  sontetimes  attacks  Ihu  lin.u,  birch,  and  willow. 

I.ik'  th*  w4<p.  It  don  much  damage  to  fruit,  upon  the  juices  of 

'     ■  '  :  hand,  the  wa?p  is  u»oful  by  kccjiing 

I  uthir  insects.     It  c.itches  thejc  in 

>\ith  its  jaws  and  not  with  its  sting. 

Ii  li.-^n  I'-im  .iir  liic  legs  and  >iing»,  and  beats  the  Ixxly  hack  to  its 

ne«t  aj  fc^l  f  ir  lliu  Urrn;.     Wasps  also  act  to  some  extent  as  llosrcr 

'  '  ■»pcet  they  cannot  compara  with  beea;  th«y 

I  have  no  adaputions  on  their  limba  for 
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•pread ;  it  contains  over  forty 

il'l.      Some  of  the  largest  and 

J'    .•--^,irinn  of  China  and 

\n.l  Nepal,  measura 

I  iu  Greece,  Egypt, 

■  I-  which  i«  found  In  Enropa  is 

<   l,..r   \rr.f^:'    fV,p    \f  r  . !  ■  f  r  ,  r  1  r.  ,   nn 


['(.•ii:-''!  in  <)'.--  nil  '•■'■\     !■)■  a  ■  '-^i     ■u.:      'llm  '..n  '.  it 
ttsiet  Ttttiul,  (Ii<  cells  tlicD   b<;ug   horiioatal  or  slightly 


oblique.  Some  of  the  members  of  this  gcnn.s  store  np  honey, 
which  in  the  case  of  a  South-American  species  is  poisonous,  from 
the  nature  of  the  (lowers  from  which  it  is 
gathered.  The  members  of  this  genus  have 
a  slender  body;  the  thorax  is  more  oblong 
than  in  the  genus  Vcsyia,  the  palp  stouter, 
and  the  abdomen  more  distinctly  iKduncu- 
late. 

Tho  genus  lachnogasUr,  from  tne   East 


Flc.  Z.—PoUttet  Utfidui  a;id  nest. 

Indies,  has  many  structural  features  in  common  wilh  the  Eumcnida, 
but  the  character  of  its  communities,  and  its  nest,  which  is  very 
small,  justify  its  position  amougst  the  social  wasps. 

The  genus  Ican'Of  common  in    Australia  and  the  East  Indies, 
builds  very  small  nests,  of  two  or  three  rows  of  cells,  hanging  on 
one  side  from  a  stalk. 

Stjnaca   is  a  South-American  genus,  which  builds  large  nests, 
sometiiiics  3  feet  in  length,  closely  applie«l  to  the  branch  of  a  tree; 
they  never  contain  more  than  on<'  layer  of  cells,  which  are  horizon- 
tally placed.     The  whole  nest  is  built  of  coarse  material,  chiefly 
small  pieces  of  bark  ;  aud  there  is  ouiy  one  o|tcuing,  at  the  lower 
end. 

Another  South-American  genus,  C%nrfcr<;i(5,  makes  a  lough  nest, 
peudant  from  boughs  of  trees,  and  ojiciiing  to  tho  exterior  below 
by  a  median  aperture.     The  combs  are  arranged,  somewhat  like 
hinncls,  iusidc  one  another,  but  with  sjaces  between.     Tho  a|>cx 
of  each  comb  is  jiierced  by  a  hole  for  the  wasps  to  pas»  from  one 
gallery  to  another. 

The  nest  of  J'ntitit,  which  occuis  m  Mexico  and  South  America, 
is  also  pendant,  but  the  combs  are  horizontal  ;  the  ojvuing  from 
the  estcrior  is  at  the  side,  and  the  paasago  from  one  gaHcry  to 
another  is  also  latei-al. 

The  external  appearance  of  the  nest  of  AVefnriiii,  found  in  Ilraiil 
and  other  parts  of  South  .\niciica,  icsvinblcs  that  of  the  common 
wasp,  but  IS  loiightr.     Intel  iially  the  combs  aroarraiige<l  concentri- 
cally, more  or  less  |4rallol  with  the  external  coToring  which  afforda 
them  support 

The  members  of  the  two  remaining  families,  the  Euintnulx 
and  the  Maiaritla;  resemble  one  another  in  their  solitary 
mode  of  life  ;  only  males  and  '-^malcs  exist, — no  workers 
or  neuters  being  found. 

Family    II.    EumrniJx. — Solitary    species,    with    three 
submarginal  cells  in  the  fore  wins  ;  antenna-  ^*''''  thirteen 
joints  in  the  male,  twelve  in  the  female;  obdomon  some- 
times pedunculate,  po.stcrior  segments  contractile.     In  the 
foregoing  structural  features  the  Eumoiidx  rcscmMe  tho 
Ve^pid.T,  but  they  ililTer  in  having  bifid  claws  on  their  tarsi, 
and  the  four  anterior  tibi.-c  have  but  one  spine  at  tho  tip. 
The  mandibles  are  elongated,  and  form  a  kind  of  rostrum, 
in  this  respect  ajiproaohing  the  Fotsorts. 

Eutitcnet  foarcintii  is  the  only   IliitisU   si^ecies  of  this  gemis. 
The  female  is  half  an  inch  long,  the  male  lomeifhat  shorter.     The 
abdomen  is  connerted  with  tho  thorax  by  a  long  peduncle.     The 
colour  is  black,  relieved  by  apots  of  yellow 
It  eonslruris   small    sphertctl  cells  of  mud, 
which  are  found  nttarhed'to  s'ems  of  plants, 
very  generally  to  the  heath.     At  first  tno  cell 
opens  to  tho  exterior  by  means  of  a  round 
pore  :  one  r;-;-  is  de|H]sitcd  in  each  cell,  and  a 
sti  -  lis    food    for   llie    laiva   when 

hr  11  is  then  closed  wilii  mud. 

Tliv  .... .  .    :      ;iie  sjiecies  aw  earnivoious,  and 

then  the  food  supply  atored  up  in  tho  celt  con- 
sists of  es^^T^'itlsr^  and  "lli^r  in»«-rt  larvm 
wl,.  "     ■  ■■;,-,  ,,^  ttirm 

X],  :  liiM/ii/j 

em  ..■-.„-'  ,        ' 

The  genus  <*iTvnerw#  contains  a  very  Utp*  iiuiiiUr  wf  sperioa, 

,  fquml  III  all  parts  of  the  world.     The  members  of  this  g.niis  are 

about  tho  sue  of  a  fly,  and  they  differ  from  A'liini-iuj  in  having  a 

teuile  aMoiseo.      dome  of   the  tpedea  eoDttruct  their  oellt  io 


.  *  — r»sM«wi 
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■ant)  (:»)«,  liniiij;  thcni  witli  «|;;f;lutinatcj  grains  of  nml ;  others  I 
liv  '  •    X*  lincJ  with  llic  sAino  niatt-riat,  whiUl  others 

t,i,  TMuJ.      Like  sonio  of  tho  njvcu's  of  KttmencSt 

tJ,, ,  ^  ^  1  LijpiJopliTous  AuJ  ChryfcoiiU'leous  larva!  as 

foo^  tor  thctr  cAruivuruus  grul^ 

Family  III.  McuaritUf. — Tho  members  of  the  third 
family,  tho  J/a.<an</.r,  are  sharply"  distiDguished  by  the 
jKSMission  of  only  tvi-o  submnrginnl  cells 
in  the  fore  wing.  Their  nntcnnx  arc  fre- 
quently clavato,  particularly  so  in  tho 
geons CdoniUs  ;  they  are  tnelve-jointed, 
but  03  the  terminal  Joints  are  almost  fused 
tb«y  appear  to  ba 
composed  of  only 
eight  joints,  Tho 
wings  are  not  so 
completely  folded  as 
in  the  other  two 
families,  and  the  ab- 
domen is  but  slight- 
ly contractile.     The 

maxill.U      are     short  Fia.i.—MataHsTtipi/ormu. 

and  their  palps  very  small,  with  but  three  or  four  joints. 

Tho  number  of  genera  comprised  iu  this  family  is  small ;  none 
occur  in  Britain,  but  in  southern  Europe  some  species  are  found. 
They  mak*  their  nest  in  cavities  in  the  earth,  generally  iu  a  bank, 
and  coDstract  an  irregular  gallery  leading  down  to  it. 

During  hot  fine  summers  wasps  cause  a  good  deal  of 
loss  to  market  gardeners  and  fruit  growers.  During  this 
time  of  year  they  live  almost  exclusively  upon  the  sweet 
juices  of  ripo  fruit,  occasionally  carrying  off  small  particles 
of  tho  fleiih.  At  the  same  time  they  have  not  entirely  lost 
their  carnivorous  tastes,  for  they  frequently  attack  the 
meat  in  butcher's  shops,  but  render  compensation  by  killing 
and  carrying  off  to  feed  their  grubs  considerable  numbers 
of  blow-flies.  Wasps  also  perform  an  important  service  in 
keeping  down  the  numbers  of  caterpillars.  The  larva;  are 
almost  exclusively' carnivorous,  living  upon  insects  captured 
by  their  parents  and  reduced  by  them  to  a  pulp  before 
being  given  to  the  young.  During  the  spring  the  first 
broods  that  ai>pear  live  largely  upon  honey ;  and  this 
foroas  the  staple  food  of  the  genus  Polistes  throughout 
their  whole  life. 

In  attemi'ting  to  rid  a  district  of  wasps,  unless  the  nest 
can  be  taken,  there  is  little  good  in  killing  stray  members 
of  the  community.  On  the  other  hand,  the  killing  of 
wasps  in  early  spring  probably  means  that  the  formation 
of  a  nest  and  the  production  of  a  society  whose  members 
are  counted  by  thousands  is  in  each  case  prevented. 

The  number  of  wasps  is  kept  down  by  numerous 
enemies.  The  most  effective  of  these  live  in  the  nests 
and  devour  the  larvaB ;  among  them  are  two  species  of 
beetle,  Shipiphorus  paradoxus  and  Lebia  lineai-is.  Two 
species  of  IcAneumon,  a  species  of  Anthomyia,  and  the 
larva  of  a  Volucella  also  infest  the  nests  of  v/asps  and 
prey  upon  the  grubs.  The  last-named  is  also  found,  in 
beehives.  In  tho  tropics  some  species  are  attacked  by 
fungi,  the  hyphoe  of  which  protrude  between  the  segments 
of  the  abdomen,  and  give  the  wasp  a  very  extraordinary 
appearance.  (a.  e.  s.) 

WASTE  { Tastum)  is  used  in  law  in  several  senses,  of 
which  four  arc  the  most  important.  (1)  Waste  of  a  manor 
ia  that  part  of  a  manor  subject  to  rights  of  common,  as 
distinguished  from  the  lord's  deniesne  (see  Commons, 
Maxob).  (2)  Year,  day,  and  waste  was  a  part  of  the  royal 
prerogative,  acknowledged  by  the  statute  Be  Pncrogativa 
Ber/uy-  The  king  had  the  profits  of  freehold  lands  of  those 
attainted  of  felony  and  petit  treason  and  of  fugitives  for  a 
year  and  a  day  with  a  right  of  committing  waste  in  sense  (3) 
thereon.  Af  tei*  the  exi)iration  of  a  year  and  a  day  tho  lands 
rotiuned  to  the  lord  of  the  fee.     Attainder  for  felony  being 


now  abolished,  the  right  has  ceased  to  exist  (see  Felont, 
Tkkason).  (3)  Thq  most  usual  signification  of  tho  word  is 
"  any  unauthorized  act  of  a  tenant  for  a  freehold  estate,  not 
of  inheritance  or  for  any  lesser  interest,  which  tomi.s  to  tho 
destruction  of  tho  tenement,  or  otherwise  to  tho  injury  of 
the  inheritance"  (Pollock,  Aiw  o/  Torts,  p.  285).  Waste  is 
either  voluntary  or  permisisive.  Voluntary  waste  is  by  act 
of  commission,  as  by  pulling  down  a  house,  cutting  down 
trees,  opening  new  quarries  or  mines  (though  not  con- 
tinuing tho  working  of  existing  ones),  or  doing  anything- 
which  may  destroy  evidence,  such  as  conversion  of  arable 
into  meadow  laud.  Permissive  waste  is  by  act  of  omissio.i, 
such  as  allowing  buildings  to  fall  out  of  repair.  A  fermorj 
by  the  Statute  of  Marlbridgc,  52  Hen.  III.  c.  23,  may  not 
commit  waste  without  licence  in  WTiting  from  tho  rever- 
sioner. Tho  same- statute  mentions  a  form  of  watte  which 
has  long  become  extinct,  viz.,  exile  {enlium),  or  tho  ir.i- 
poverishment  of  villeins  or  tenants  at  will  on  an  estate. 
In  case  a  tenant  for  life  or  for  any  smaller  interest  holds 
(as  is  often  the  case  by  the  terms  of  a  v^ill  or  settlement) 
without  impeachment  of  waste,  his  right.s  are  consideral -ly 
greater,  and  ho  may  use  the  profits  salva  rerum  substantia 
(to  use  the  language  of  Roman  law).  For  instance,  ho  may 
cut  timber  in  a  husband-like  manner  and  open  mines,  but 
he  may  not  commit  what  is  called  equitable  waste,  that  is, 
pull  down  or  deface  the  mansion  or  destroy  ornamental 
timber.  Acts  of  equitable  waste  were,  before  1875,  not 
cognizable  in  courts  of  common  law,  but  it  is  now  provided 
by  the  Judicature  Act,  1873,  §  25  (3),  that  in  the  absence 
of  special  provision  to  that  effect  an  estate  for  life  without 
impeachment  of  waste  shall  not  confer  upon  the  tenant  for 
life  any  legal  right  to  commit  equitable  waste.  Removal 
of  fixtures,  which  would  he  prima  facie  waste,  is  recognized 
by  the  law  to  a  limited  extent  (see  Fixtures).  A  cony- 
holder  may  not  commit  waste  unless  allowed  by  the  cus- 
tom of  tho  manor  (see  Copyhold).  Various  remedies  for 
waste  have  been  given  to  the  reversioner  at  diiTerent  periods 
of  law.  At  common  law  only  single  damages  seem  to  have 
been  recoverable.  This  was  altered  by  the  legislature,  arid 
for  some  centuries  waste  was  a  criminal  or  quasi-crimirjal 
offence.  Magna  Charta  enacted  that  a  guardian  committing 
waste  of  the  lands  in  his  custody  should  make  amends  avid 
lose  his  office.  The  Statute  of  Marlbridgo  made  a  fermor 
committing  waste  liable  to  grievous  amerciament  as  well  ;i3 
to  damages,  and  followed  JIagna  Charta  in  forbidding  wa-;  to 
by  a  guardian.  The  Statute  of  Gloucester,  6  Edw.  I.  c.  5, 
enacted  that  a  writ  of  -waste  might  be  granted  against  a 
tenant  for  life  or  years  or  in  courtesy  or  dower,  and  on  beii.g 
attainted  of  waste  the  tenant  was  to  forfeit  the  land  wasted 
and  to  pay  thrice  the  amount  of  the  waste. '  In  addition  lo 
the  writ  of  waste  the  writ  of  estrepement  (said  to  bo  a, 
corruption  of  exstirpamentum)  lay  to  prevent  injury  to  an 
estate  to  which  the  title  was  disputed.  Numerous  other 
acta  dealt  -with  remedies  for  waste.  The  writ  of  vraste  vias 
superseded  at  common  law  by  the  mixed  action  of  waste, 
itself  abolished  by  3  and  4  Will.  IV.  c.  27,  and  the  aetion  of 
trespass  on  the  case  (see  Tort,  Trespass).  The  Court 
of  Chancery  also  established  a  jurisdiction  by  suit  or  injunc- 
tion, especially  to  restrain  equitable  waste.  At  present 
proceedings  may  be  taken  either  by  action  for  d. images,  or 
by  application  for  an  injunction,  or  by  both  combined,  and 
either  in  tho  Queen's  Bench  or  Chancery  Division.  By  the 
Judicature  Act,  1873,  §  25  (8),  the  old  jurisdiction  to  grant 
injunctions  to  prevent  threatened  waste  is  considerably 
enlarged.  The  rules  of  the  Supreme  Court,  1883,  Ord.  xvi. 
r.  37,  enable  a  representative  action  to  bo  brought  for  the 
prevention  of  waste.  In  order  to  obtain  damages  or  an 
injunction,  substantial  injury  or  danger  of  it  must  be 
proved.  In  England  only  the  High  Court  (unless  by  agree- 
ment of  the  patties)  has  jurisdiction  in  questions  of  waste. 
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but  in  Ireland  the  civil  bill  courts  and  courts  of  summary 
jurisdiction  have  co-ordinate  authority  to  a  limited  extent. 
The  law  of  waste  as  it  aSects  ecclesiastical  beneBces  will 
be  found  under  DiLAPrDATloss.  (4)  Vraste  of  assets  or 
divastafU  is  a  squandering  and  misapplication  of  the  estate 
and  effects  of  a  deceased  person  by  his  executors  or  ad- 
ministrators, for  which  they  are  answerable  out  of  their  own 
pockets  as  far  as  they  have  or  might  have  had  assets  of  the 
deceased.  The  legal  liability  of  the  representatives  of  the 
deceased  is  recognized  by  30  Car.  IL  c.  7  and  4  W.  and  M. 
c.  24. 

In  Scot3  latv  waste  is  not  used  as  a  technical  term,  but  the 
respective  rig'''^  "f  ^^r  *id  lifcrentcr  are  much  the  same  as  iii 
Eugland.  Tne  latter,  however,  has  not  the  right  of  continuing 
the  Avorking  of  existing  mines  unless  the  deed  specially  confers  it 
upon  him.  Interdicts  have  in  strong  cases  been  granted  against 
the  sale  of  ornamental  timber. 

In  the  United  States,  especially  in  the  western  States,  many 
acts,  such  as  the  felling  of  timber,  are  not  considered  waste  \yliich 
would  bo  waste  in  England.  In  some  States  waste  is  a  cause  of 
forfeiture;  in  some  it  gives  a  right  to  treble  damageiL  The  writ 
of  estrepement  is  still  in  use. 

WATCH.  Timepieces  moved  by  a  spiral  spring  instead 
of  a  weight  were  made  as  early  as  the  IGth  century, 
ihongh  the  law  which  governs  the  mechanical  theory  of 
springs  was  first  enunciated  by  Huygens  in  the  17th 
century  (v(  tensio  sic  vis);  this,  however,  is  not  invariable. 
Fig.  1  shows  the  general  arrangement  of  a  watch  or 
chronometer  (both  of  which  are  here  considered  together). 
The  barrel  and 
fusee  will  be  re- 
cognized at  once. 
The  fusee  is  a 
sort  of  grooved 
hollow-sided  cone ; 
the  more  rapid 
swell  towards  th3 
thick  end  is  re- 
quired, because 
one  turn  of  the 
fusee,  when  the 
chain  is  at  that 
end,  takes  much 
more  of  it  off  the 
barrel  than  at  the  thin  end ;  and  on  the  assumption  that 
the  force  of  the  spring  varies  as  its  tension  the  radius  of 
the  cone  must  increase  more  rapidly,  in  order  to  make  the 
increase  of  leverage  keep  pace  with  the  decrease  in  the 
force  of  the  spring  as  it  unwinds  with  an  increasing  velocity 
oS  the  thick  end  of  the  fusee.  The  fusee  itself  is  con- 
nected with  the  great  wheel  by  a  ratchet  and  click  and 
going  ratchet  (of  which  the  spring  and  click  arc  strongly 
shown  in  the  figure),  just  as  described  under  Clocks  (vol.  vi. 
p.  22).  Something  is  also  required  to  prevent  the  watch 
from  being  overwound,  or  the  chain  strained  so  as  to  break. 
This  is  done  by  mean.s  of  a  hooked  lever,  set  on  a  hinge  in 
the  upper  frainc-platc  (which  is  taken  off  in  this  drawing) ; 
and  when  the  watch  is  nearly  wound  up  the  chain  moving 
upwards  reaches  this  lever,  and  moves  it  into  such  a  |>osi- 
tion  that  iiit  hook  catches  hold  of  the  long  tooth  projecting 
from  the  thin  end  of  the  fusee ;  and  thus  the  windirvg  i: 
stopped  without  any  strain  on  the  chain  by  the  sudden 
chock. 

By  far  the  greater  number  of  watches  now  made  both 
on  the  Continent  and  in  America  have  the  mechanism 
known  as  the  going  barrel  in  substitution  for  the  chain 
and  fuseo.  In  the  t,">ing  barrel  the  mainspring  is  of  great 
length,  and  only  n  few  ciils  of  it  arc  brought  into  action. 
To  the  going  borrel  iL«clf  the  main  wheel  is  attached,  ond 
thus  the  force  of  the  iiiain.iprinK  i^  transmitted  direct  1 1 
iho  fflu-aptmcnt.  The  general  nduption  of  the  going  barrel 
mediAJiisui  t<  duu  tu  tlja  introduction  ■>(  keyless  wiodiug, 


which  can  only  be  adapted  to  the  fusee  watches  with  diffi- 
culty, and  to  the  greater  cheapness  of  the  arrangement. 
Moreover,  it  is  found  that  for  three  or  four  coils  of  a  long 
spring,  at  a  certain  degree  of  winding  up,  the  tension 
varies  very  little.  The  going  barrel  is  not  used  in  the 
best  English  work,  in  which  absolute  uniformity  of  motion 
is  aimed  at;  but  for  ordinary  purposes  it  is  not  of  so 
much  consequence  that  the  same  rate  from  hour  to  hour 
should  be  maintained  provided  the  daily  rate  is  uniform. 

In  watches  without  a  fusee  the  apparatus  for  preventing 
overwinding  is  different  from  that  in  the  old  form  of  * 
watch  ;  it  goes  by  the  name  of  the  Geneva  stop,  and  the 
principle  of  it  is  simple.  If  two  wheels  work  together, 
of  which  one  has  the  spaces  between  some  two  or  more 
adjacent  teeth  filled  up,  it  is  evident  that  that  wheel  cannot 
be  turned  quite  round.  And  it  will  be  the  same  thing  if 
one  of  the  wheels  is  only  a  cylinder  with  a  single  tooth 
in  it,  and  the  other  has  a  certain  number  of  notches, 
not  going  all  round,  through  which  that  tooth  can  pass. 
If,  therefore,  a  one-toothed  wheel  of  this  kind  is  fixed  to 
the  barrel  arbor,  which  b  turned  by  the  key,  and  works 
into  a  wheel  with  only  4  or  5  notches  in  it  and  a  blank 
space  through  which  the  tooth  cannot  pass,  it  will  evidently 
allow  the  barrel  to  be  wound  up  the  4  or  5  turns  and  no 
more;  and  as  it  unwinds  it  turns  the  stopping  wheel  back 
again  with  it 

The  other  parte  of  a  watch  do  not  differ  from  those  of  a 
clock,  except  in  siza  and  the  position  in  which  they  are 
arranged,  to  bring  them  within  the  circle  of  the  dial,  imtil 
we  come  to  the  escapement  ;  and  there  a  different  state  o( 
things  arises,  mainly  from  the  fact  that  the  balance  of  a 
watch  revolves  through  sometimes  as  much  as  270°,  while 
a  clock  pendulum  only  vibrates  through  4*  or  5'.'  The 
balance  being  common  to  all  the'  wntoh  escapements,  it 
will  bo  proper  first  to  describe  that,  and  tbo  conditions  to 
which  it  is  subject.  The  two  equal  arms,  with  equal 
weights  at  each  end,  in  fig.  3  of  article  Clock?  (vol.  vi.  p. 
17)  are  really  a  balance  just  as  much  as  the  wheel  which 
is  commonly  used  as  the  more  convenient  form.  But  in 
that  figure  there  is  not  to  be  seen  that  essential  element 
of  a  modern  balance — the  thin  spiral  spring,  opening  and 
closing  itself  at  every  vibration.  The  outer  end  of  this 
spring  is  attached  to  the  frame  by  a  cocK  R  (fig.  2),  and 
the  inner  to  the  balance  at  S ;  and  the 
time  of  vibration  depends  only  on  the 
strength  of  the  spring  and  the  moment  of 
inertia  of  the  balance,  and  not  at  all  U[K)n 
the  extent  or  angle  of  the  vibration. 
And,  OS  the  force  of  a  spring  varies  (ap- 
proximately) inversely  as  its  length,  this 
suggests  a  ready  method  of  regulating 
the  watch ;  for  it  is  atsy  to  make  a 
pointer  or  index,  or  "  regulator "  PT, 
turning  on  a  ring  fixed  to  the  watch  plate,  concentric  with 
th<!  balance,  and  having  tivo  pins  in  it  at  P,  called  ci/r6  pint, 
just  close  enough  together  to  embrace  the  spring,  so  that, 
OS  the  index  is  moved  one  way  or  the  other,  the  length  of 
the  spring  which  is  free  to  vibrato  may  become  shortci 
or  longer.  When  the  regulator  has  been  moved  as  far  as 
it  can  go  towards /<ij<r,  suppose,  and  the  watch  still  loses, 
the  spring  has  to  l>u  shortened  at  the  cock  R  into  which 
its  outer  end  is  pinned  ;  and,  in  order  that  the  balance 
may  bo  capable  of  alteration,  so  as  still  to  st.and  stjuarc 
with  the  cscapcntent  when  the  spring  is  in  its  noutril  stale, 
the  other  end  is  not  actually  pinned  to  the  balance,  but 
the  cock  S  is  on  a  small  ring  which  is  set  on  the  axis  or 
vcrije  of  the  balance  pretty  tight  by  friction,  but  cii|>ablo 
of  being  turned  by  hand.  An  iuilei  plate  like  tli.it  in  fig. 
3  enables  ono  to  see  smaller  movcmuDts  of  tho  index  than 
radial  marks. 
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It  is  ftlmo6t  impossiMe  to  move  such  a  rcgvHator  little 
tnouijh,  and  with  Mifficient  accuracy,  for  a  very  small 
variation  of  rate.  One  way  of  obtaining  greater  accuracy, 
aukl  probably  the  best,  is  to  make  tUo  rogiiliitor  movable 
by  a  tangent  screw  acting  on  its  end,  and  cnpablo  of  being 
tut-ned  by  the  watch  key.  Another  nioilo  of  giving  a 
small  motion  to  the  regulator  is  by  putting  a  [wtion  of  a 
ivhccl  with  teeth  on  it,  and  turning  it  by  a  small  pinion 
with  the  index  attached  to  it,  so  that  the  motion  of  flie 
index  exceeds  that  of  the  regulator  itself  ^s  much  as  the 
nidius  of  that  wheel  exceeds  the  radius  of  tho  pinion. 
Chronometers  are  regulated  in  a  different  way  allogetlier. 
It  is  not  expedient  to  alter  the  clTectivo  length  of  the 
spring  after  its  length  is  once  fixed.  For  it  has  long  been 
ascertained  that  a  spring  does  not  give  isochronous  vibra- 
tions at  all  lengths,  but  only  at  certain  intervals ;  and 
therefore  it  is  necessary  in  an  accurate  timekeeper  to  use 
only  one  of  those  lengths  of  tho  spring  which  are  found  to 
be  isochronous  for  different  arcs  of  vibration  ;  and,  that 
being  fixed,  the  timing  of  the  balance  can  only  be  done  by 
altering  its  moment  of  inertia,  and  this  is  done  in  chrono- 
meters by  screws  with  heavy  heads  in  tho  rim  of  tho 
balance,  set  farther  in  or  out  as  it  is  wanted  to  go  faster 
or  slower.  In  marine  chronometers,  where  there  is  plenty 
of  room  for  it,  the  balance-spring  is  generally  made  in  a 
cylindrical  form,  with  the  coils  all  of  the  same  diameter, 
instead  of  the  flat  spiral  used  in  watches, — though  it  does 
not  seem  to  be  quite  clear  that  the  cylindrical  form  is 
materially  better  than  the  other. 

The  timing  of  a  watch  for  position,  as  it  is  called;  is  a 
matter  which  requires  some  attention.  If  the  balance  is 
not  exactly  poised  on  its  axi»,  it  will  have  a  tendency  to 
take  one  position  when  the  watch  is  carried  vertically, 
as  it  always'is  in  the  pocket ;  and  the  time  of  vibration 
will  be  affected  by  its  disposition  thus  to  act  as  a 
pendulum.  The  watch  ought  therefore  to  be  tried  with 
XII,  IX,  VI,  and  III  successively  upwards,  and  if  it  does 
not  keep  the  same,  rate  the  balance  is  not  properly  poised. 
Maripe  chronometers,  indeed,  being  set  in  gimlals  (a  ring 
with  the  two  pivots  into  the  box  at  right  angles  with  the 
pivots  which  carry  the  chronometer),  will  remain  horizontal, 
though  not  without  some  degree  of  motion  under  the 
motion  of  the  ship  ;  and  this  gives  the  balance  the  further 
advantage  of  having  its  weight  resting  only  on  the  end  of 
the  axis  or  verge,  a  position  in  which  there  is  much  less 
friction  than  that  of  a  watch  carried  in  the  pocket ;  but 
there  it  is  not  of  so  much  consequence,  because  the  balance 
is  so  much  lighter  than  a  chronometer  balance. 

Coritpenaatcd  Balances. — A  pendulum  requires  scarcely  any  com- 
pensatioD  except  for  ita  own  elongation  by  heat ;  but  .1  balance  re- 
quires conipcn-wtion,  not  only  for  its  owu  expansion,  which  increases 
itj  moment  of  inrrlia  just  like  the  pendulum,  but'far  more  on 
account  of  tlie  d'Crc.ise  in  the  strength  of  the  spring  under  increased 
liCaL  Di-nt,  in  a  i>amphlct  on  conijicnsation  balances,  gave  the 
following  results  of  some  cipcrimenta  with  a  glass  balance,  which 
he  tised  for  the  purpose  on  account  of  its  less  cx[ansibilitv  than  a 
metal  one:— at  32*  F.,  3608  vibrations  in  an  hour  ;  at  66°,  3598  5  ; 
and  at  100*,  3599.  If  therefore  it  had  been  adjusted  to  go  right  (or 
8600  times  in  an  hour)  at  3!',  it  would  have  lost  7J  and  8J  seconds 
an  hour,  or  more  than  three  minntea  a-day,  for  each  successive  in- 
crease of  34*,  which  is  about  fifteen  times  as  much  as  a  common 
wire  pendqlum  would  lose  under  the  same  increase  of  heat  ;  and  if 
a  metal  balance  had  beec  used  instead  of  a  glass  one  the  difference 
voald  have  been  still  greater. 

The  necessity  for  this  large  amount  of  compensation  having  arisen 
from  the  variation  of  the  elasticity  of  the  spring,  the  first  attempts 
at  correcting  it  were  by  acting  on  the  spring  iuelf  in  the  manner 
of  a  common  regulator.  Harrison's  compunsation  consisted  of  a 
compound  bar  of  bnus  and  steel  soldered  together,  having  one  end 
fixea  to  t!ie  watchframo  and  the  other  ^i.-ying  two  curb  pins 
which  embraced  the  spring,  as  was  described  at  fig.  2.  As  the  brass 
expands  more  than  the  steel,  any  increase 'of  heat  made  the  bar 
bend  ;  and  so,  if  it  was  set  the  right  way,  it  carried  the  pins  along 
♦..".e  qiring,  to  as  i"  shorten  it.  This  contrivance  is  called  i  com- 
f    is^  'ion  atrb ;  and  it  has  often  been  reinvented,  or  applied  in  a 


Fig.  3. 


mollified  form.  Hut  there  are  two  objections  to  it ;  the  motion  of 
tho  curb  pins  does  not  coiicsiwhil  accr.ralcly  enough  to  tho  varia- 
tions in  tho  force  of  tho  spring,  and  it  distu«-bs  tho  isoohroniaui, 
which  only  subsists  at  eciliiin  dolinito  lengths  of  llio  spring. 

Tho  conipnsation  which  was  next  invented  loft  tho  spring  un- 
touclml,  and  provided  for  the  variations  of  temperature  by  tho 
construction  of  llio  balance  itself.  Fig.  3  shows  tho  phiii  of  tlic 
oi-dinary  compensation  Iwihmco.  Each  por- 
tion of  tho  rim  of  the  lulanco  is  composed 
of  an  inner  bar  of  ateel  with  an  outer  one 
of  brass  soldered  upon  it,  and  carrying  tho 
weights  hib,  which  are  screwed  to  it.  yVs  the 
temi>erature  inciv.i'ics,  the  brass  cxi«inding 
inust  bend  the  steel  inwards,  and  so  carries 
tho  weights  farther  in,  and  diminishes  tho 
moment  of  inertia  of  tho  balance.  Tho 
metals  are  generally  soldered  togdlier  by 
itouring  melleil  brass  round  a  solid  steel 
disk,  and  tho  whole  is  afterwaixls  tuiucd  and  filed  away  till  it  leases 
only  the  crossbar  in  tho  middle  lying  Hat  and  tho  tvo  portions  of 
tho  rim  stamling  edgeways.  Tho  fii-st  pereou  who  practised  this 
method  of  uniting  them  appears  to  have  been  Thorn. is  Eanishaw, 
who  brought  the  chrouuineter  to  tho  state  in  which  it  has  remained 
for  the  last  century,  with  scarcely  any  alteration  except  more  com- 
plete compensation. 

The  adjustment  of  a  balance  for  compensation  can  only  bo  done 
by  trial,  and  requires  a  good  deal  of  time.  It  must  be  done  in- 
dependently of  that  for  time, — the  former  by  shifting  the  weights, 
because  the  nearer  they  are  to  the  crossbar  the  less  distance  they 
will  move  over  as  the  rim  b.nds  with  them.  Tho  timing  is  done 
by  screws  with  hea\y  heads  ((,<,  fig.  3),  which  aro  just  opposite  to 
the  ends  of  the  crossbar,  and  consequently  not  affected  by  the  bend 
ing  of  the  rim.  The  compensation  may  be  done  opproximately  by 
'tho  known  results  of  i>revious  experience  with  siinilar  balances  ; 
and  many  watches  are  sold  witli  compensatiou  balances  which  have 
never  been  tried  or  adjusted,  and  sometimes  with  a  mere  sham 
compen-sation  balance,  not  even  cut  through. 

SccoTidajy  Compensation, — When  chronoinelei"s  nad  been  brought 
to  great  perfection  it  was  perceived  tliat  there  was  a  residuary  error, 
which  was  due  to  changes  of  temperature,  but  which  no  adjust- 
ment of  the  compensation  would  correct.  For,  if  the  compensation 
was  adjusted  for  two  extreme  temperatures,  such  as  32*  and  100*, 
then  tiie  chronometer  gained  at  mean  temperatures;  and,  if  ad- 
justed for  any  two  mean  temperatures,  it  would  lose  for  all  beyond 
them.  This  error  was  observed,  and  attempts  were  made  to  correct 
it  before  anybody  hrul  pointed  out  how  it  arose :  this  appears  to 
have  been  fii^st  done  in  a  paper  in  the  Nautical  Magazi7i&  by  E.  J. 
Dent  in  1833;  and  he  gave  tho  following  illustration  of  it.  The 
variation  of  the  force  ot  the  spring  proceeds  uniformly  in  proportion 
to  the  temperature,  and  therefore  may  be  represented  by  a  straight 
line  inclined  at  some  angle  to  another  straight  line  divided  into 
degrees  of  temperature.  But  the  inertia  of  a  balance  of  the  common 
construction  cannot  be  made  to  vary  uniformly  according  to  the 
temperature,  but  will  vary  more  rapidly  in  cold  than  heat  ;  and  con- 
sequently its  rate  of  variation  can  only  be  represented  by  a  curve', 
and  the  curve  can  only  be  made  to  coincide  with  tho  straight  line 
representing  the  rate  of  variation  of  the  spring  in  two  poirts, — either 
two  extremes,  or  two  means,  or  one  extreme  and  one  mean  point 

The  same  thing  may  bo  shown  mathematically,  as  follows.  Let 
r  be  the  distance  of  tlie  compensation  weights  b,  b,  in  fi?.  3  (which 
we  may  assume  for  convenience  to  bo  tho  whole  mas;:  SI  of  the 
balance)  from  the  centre  at  some  mean  temperature,  and  let  dr  bo 
their  increase  of  distance  due  to  a  decrease  of  some  gi^  en  number 
of  degrees  of  heat,  under  tho  action  of  the  compensatiou  bars.  Then 
the  new  moment  of  inertia  will  be  M  [r'-t-2rdr  +  dr'),  aid  the  ratio 

is  now  too  large  to  be  disregarded,  as  it  might  be  in  pendulums, 

where  tho  compensation  -7-  is  only  required   to  be  about  ^'iith 
*  -         ,      .    v., 

of  the  I  —  I  in  a  balance.     It  is  fonnd  that  an  equal  increase 

of  temperature  will  produce  an  equal  or  rather  a  less  notion  (  -dr) 
of  the  weights  towards  the  centre  than  from  it  at  any  given  point ; 
but,  calling  it  only  equal,  the  ratio  of  tho  decreased  moment  of 

2dr     tdr\'' 
inertia  to  the  original  one  will  be  1 *■("")■  ^°  *'""  *''* 

increase  and  the  decrease  from  the  mean  amount  differ  by  twice 

in  other  words,  tho  moment  of  inertia  of  the  balance  varies 


of  the  new  to  the  old  will  be  1  -f  - 


(?)•'■ 


less  in  passing  from  mean  to  hot  tempernUirc  than  from  mean  to  cold; 
and  consequently  if  it  is  adjusted  for  mean  and  cMd  it  will  not 
have  decreased  enough  at  on  equal  increase  from  mean  to  hot,  or 
the  chronometer  will  lose,  and  if  ailjusUd  for  the  rwo  extremes  it 
will  gain  at  mean  temj.eratures. 

The  correction  of  this  error  is  called  tlie  scconda'-y  contpcnsatitn 
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We  shall  give  a  short  description  of  the  priccipal  classes  of  inven- 
tions for  tliis  purpose. 

The  first  lliat  wis  ilisclos«l  was  Eiffe's  (sometimes  called  Moly- 
npux's),  coiuniunicated  to  the  astronomer-royal  in  1835.  In  one 
of  several  methods  proposed  by  him  a  compensation  curb  «as  used  ; 
and,  though,  for  the  reasons  given  before,  this  will  not  answer  for 
t!ie  primary  compensation,  it  may  for  the  secondary,  where  the 
motion  required  is  very  much  smaller.  In  another  the  primary 
compensation  bar,  or  a  screw  in  it,  was  made  to  reach  a  spring  set 
within  it  with  a  small  weight  attached  at  some  mean  temperature, 
and,  as  it  bent  farther  in,  it  carried  this  secondarj-  compensation 
«ei"ht  along  with  it  'The  obvious  objection  to  this  is  that  it  is 
discontinuous  ;  but  the  whole  motion  is  so  small,  not  more  than 
the  thickness  of  a  piece  of  l>apcr,  that  this  aud  other  compensations 
on  the  same  principle  apf«ar  to  have  been  on  some  occasions  quite 
successful,  ilolj-ncux  took  a  p.itcnt  for  a  secondary  compensation 
exactly  the  same  as  this  of  Eifle's,  then  before  the  astronomer-royal. 
Ano'ther  large  class  of  balances,  all  more  or  less  alike,  may  be 
represtntfj  bv  E.  J.  Dent's,  which  came  next  in  order  of  time. 
He  deicrilwl  several  forms  of  his  invention  ;  the  following  descrip- 
tion applies  to  the  one  he  thought  the  best  In  fig.  4  the  flat 
crossbar  rr  is  itself  a  comjtensation  bar  which 
bends  upwards  under  incre.ised  heat ;  so  that, 
if  the  weights  v,  r  were  merely  set  upon  up- 
right stems  rising  from  the  ends  of  t!ic  cross- 
bar, they  would  appro,  ch  the  axis  when  that 
bar  bends  upwards.  But,  instead  of  the  stems 
rising  from  the  crossbar,  they  rise  from  the 
two  secondary  compensation  pieces  stit,  in  the 
form  of  staples,  which  are  set  on  the  crossbar  ; 
and,  as  these  secondary  pieces  themselves  also 

Und  upwards,  they  make  the  weights  approach 

the  axis  more  rapidly  as  the  heat  increases  ; 

and  by  a  proper  adjustment  of  the  height  of 

the  weights  on  the  stems  the  moment  ol  inertia  of  the  balance  can 

be  ma«le  to  vary  in  the  proper  ratio  to  the  v^ariation  of  the  intensity 

of  the  spring.    The  cylindrical  spring  stands  al'ovc  the  crossbar  and 

between  the  staphs. 

Fig.    5    represents   Loseby's    mercurial    compensation  balnncc. 

Besides  the  weights  D,  D,  set  near  the  end  of  the  primary  compen- 
sation bars  B.  B.  there  are  small 

bent  tubes  FE,  KE  with  mercury 

in  them,  like  a  thermometer,  the 

bulba  being  at  F,  F.     As  the  licat 

increases,  not  only  do  the  primary 

weights  D,  D  and  the  bulbs  F,  F 

approach   the  centre  of   the  bal.JTL 

anco,  but  some  of  the   nercury  is  "— ''i 

driven  along  the  tube,  thus  carnr- 

ing    some    more    of    the    weight 

towards  the  centre,  at  i    nlio  in- 
creasing  more    rapidly   than   tho 

temporature.    The  tubes  arc  scaled 

at  tlie  thin  end,  with  a  little  air 

included.       The    action    is    hero 

eqin"     -  "'■ '    ' 'nt's.  and, the  ailjustments  for  primary 

en '.  '  arc  apiarcntly  more  independent  of 
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Fig.  5. 
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pcratnrc,  and  chronometers  so  compensated  were  found  to  be  also- 
more  than  usually  steady  in  their  rate,  for  even  in  tho  beat  chrono- 
meters there  appear  ever^'  now  and  tiicn  quite  capricious  variations. 

Several  other  forms  of  seconilary  compensation  have  been  invented 
and  found  successful,  all  on  tlie  s.-.ine  principle  of  so  arranging  the 
compound  bars  that  the  weights  move  more  under  any  given  change 
of  temperature  in  hot  wcalher,  or  when  they  arc  nearest  to  tho  axis 
of  the  balance,  than  in  cold  when  they  are  farthest  off.  Xoticcs  of 
these  may  be  seen  in  various  volumes  of  the  Ilorotogical  Journal. 

The  best  chronometers,  with  all  these  improvements,  cannot  be 
relied  on  to  keep  a  rate  equal  to  that  of  a  good  astronomical  clock 
of  the  usual  kind,  tliougli  they  occasionally  do  so  for  a  short  time. 

JVa^-ch  Escapements. — Tho  escapements  in  practical  use  are — (1) 
the  old  vertical  escapement,  now  almost  disused  ;  (2)  the  lercr, 
very  much  the  most  common  in  EngliiUi  watches  ;  (3)  the  horizotital 
or  cijliiiJer,  which  is  equally  coiumon  in  foreign  watchos,  thoivgh 
it  was  of  EngU.sh  invention  ;  (4)  the  duylcje,  which  umhI  to  l>e  more 
in  fashion  for  first-rate  watches  than  it  is  now  ;  and  (5)  the  (Utatliird 
or  dironomc'.cr  escaiiement,  so  called  because  it  is  always  used  in 
marine  chronometers. 

The  artical  escapement  is  simply  tho  original  clock  escapement 
(see  Clocks,  fig.  3)  adapted  to  Jhc  position  ot  the  wheels  in  a  watch 
and  the  balance,  in  the  manner  exhibited  in 
fig.  7.  As  it  requires  considerable  thickness 
in  tho  watch,  it  is  inferior  in  going  to  all 
tho  others,  and  no  cheaper  than  the  lever  ' 
escapemeut  can  now  be  maile  ;  and  for  these 


Fig.  7/ 


reasons  it  has  gone  out  of  use. 

Tlio  lever  escapement,  as  it  is  now  uni- 
versally made,  was  invented  lato  in  tho  last  century  by  Thomu 
Xudge.  Fig.  S  shows  its  action.  Tlie  position  of  tho  lever  with 
rvfeitnce  to  the  pallets  is  immaterial  in  prin-  j  j ^ 

ciple,  and  is  only  a  question  of  convenience  in  ^  h-r^<f 
the  arrangement ;  but  it  is  generally  such  as 
we  have  given  it.  Tho  principle  is  the  same 
as  in  the  dead-beat  tscaitement  clock  (see 
Clocks,  fig.  5),  with  tlic  advantage  that  th.-rc 
is  no  friction  on  t):e  di  ad  fares  of  the  pallets  j 
beyond  what  is  necessary*  for  locking.  The  | 
reason  why  tliis  friction  cannot  Iw  avoided  with 
a  pendulum  is  that  its  arc  of  vibration  is  5o 
small  that  the  requisite  depth  of  inters  i-iion 
cannot  begot  bctwtcn  the  two  circles  Jt-sL  til  -  I 
by  tho  end  S  of  the  lever  aud  any  pin  in  tho 
pendulum  which  would  work  into  it ;  whereas,  in  a  watch,  tho  pin 
P,  which  is  set  in  n  cylinder  on  the  verge  of  the  balance,  docs  not 
generally  slip  out  of  the  nick  in  the  cud  <tf  the  lever  until  the 
balance  has  got  15°  past  its  niiJdlo  position.  The  jiallff :  rn-  under- 
cut a  little,  as  it  is  callnl,  i.e.,  the  diad  facta  are  •  to 
give  a  little  recoil  the  wrong  way,  or  slightly  to  t  k. 

ing,  because  otherv.iso  theio  would  bo  a  risk  that the 

watch  would  let  a  tooth  escape  while  the  pin  is  disengaged  from 
tho  lever.     Tiierc  is  also  a  fuitner  proi  ision  .Th''<l  for  Kil-ty.     In 

i  1st 


the  cylinder  v  liicli  carries  the  impnls"  pin  1 
in  Iront  of  P,  into  which  the  other  pin  S  oi. 
pass;  butwl.cn  the  t-  '  li  t-.i     .•  ■!   ii-t  il" 
vent  the  lever  from  i 
except  thin'-.^li  th"  T 
it  pass  .  • 
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ll  ■  e,  at  l]fio 

level  ol  tl."  I.'i"  ui  I'liii  t>.tt'.>  t'l  ^1<<  isca^w-MiiLvl  i  lui  tho  trian- 
gular pieces  A.  11  are  not  Hat  pr' joctioni  '^^ 
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of  tli#  t«th  a3«*inst  tha  ftijp  A.  D  of  the  cytinaor  alteniatoly.  Tli« 
tortion  of  the  cvUndcr  wluch  is  cut  away  at  l!;*  point  of  action  is 
about  SO*  J«w  than  the  wmicirclt.  The  cylinJiT  itself  is  maJo 
^il^  '  -  '  r  rtiby,  anJ.  fr-m  iht*  small  nuanlity  of  it  which  i* 
j-t-  [  th<»  whcvl.  it  I*  evidently  a  very  JelicAto  atlair  ; 

an.:  hfu  Uou  t}ie  nuia  Kas^m  why.  although  it  is  an 

fcj^.  1,  it  has  bwu  aluuvat  entirely  alNauJone^l  by  ihe 

Fji^  '  :■»  in  favour  of  the  lever,  which  was  oriKinally  a 

Yu:  ..  though  very  much  improved  by  Muilge,  for  Wforo 

1  -,  lever  nad  a  rack  or  i>ortion  of  a  toothed  whool  on 


bnides. 
t«cbcd  le 


■   T-tna  y>vji..n  o.y  »!'■•  '  ii  »)»■'■'  vfTi;*,  and  conso«|noiitly 
■        '  1  and  I'inion 

l^.'S  the  de- 
.-■10,  tlie  won! 
"detached  has  wconio  uclaciie^l  InMu  Uia  Icvo.  facapoment,  and 
confin<«l  tn  the  chronometer,  to  which  it  is  mon*  approp^at<^,  as  will 
be  s.  " .'.     The  Swi^s  watches  have  ahnost  universally  the 

ho:  :neut     It  is  found  that— for  some  reason  which  is 

app,i  -u^wn,  as  tho  nile  ctrlainly  does  not  hold  in  cases 

•e<.iuUii,i>  aiialwgous— a  steel  .scape-whcid  acts  better  in  this 
rviiKmcul  than  a  brass  one,  although  in  some  other  cawa  steel 
ujv     •  -    ■■  '11  upon  a  niby,  very  soon  throws  olf  a  film  of  rust, 

u;  :  .  pt  well  oil^l,  while  brass  and  steel,  or  stone,  will 

ac:  1  .:iv  ":1  it  all,  and  in  some  cases  ^vith  none. 

i;.  10)  is  pi-obably  so  called   becaxiso 

.  in  the  scape-wheol, — the  lone  ones 

,ai>emcnt  in  ^ 


Th*  u. 
there  is  a 

sha: 
(or  : 
wh 
P 

am, 


Fig.  10. 


\;  only,  and  short  ones 
:  pins  on  the  rim  of  tho 
;TuIse  to  the  pallet 
iaiance.  It  is  a 
:  ;  i.f.,  the  balance 
only  receives  ti:c  impulse  one  way.  or  at 
tv\'rv  ftlti'mate  beat,  as  in  the  chrono- 
mc*  .  *       '.  1  in  a  few  clock 

tsc\^  never  cotne  into 

use.  ■  is  tui-nin"  in  the 

directii>uniaikt.u  !■■►  ihe  arrow,  ami  arrives 
at  tho  position  in  w^iich  the  dolled  tooth  b 
has  its  point  against  the  triangular  notch 
V,  the  tooth  end  slips  into  the  notch, 
and,  a-s  thcvtt^-'  tunis  farther  round,  tho 
tooth  ^'cx-a  or.  with  it  till  at  last  it  escapes  when  the  tootli  has  got 
into  the  ]wjsition  A  ;  and  by  that  time  the  long  tooth  or  piallet  which 
projects  from  the  verge  has  moved  from  p  to  P,  and  just  come  in 
front  of  the  pin  T,  which  stands  on  the  rim  of  the  scape-wheel,  and 
which  now  begins  to  push  against  P,  and  so  gives  the  impulso  until 
it  also  escapes  when  it  has  arrived  at  t ;  and  the  whtfel  is  then 
stopped  by  the  next  tooth  B  h2.vi!:;;  fit  into  tho  position  6,  with 
its  point  rea^ng  against  the  verge,  and  there  is  evidently  what  wo 
have  called  dead  friction  between  them  ;  but,  as  tho  verge  is  smaller 
than  the  cylinder  of  the  horizontal  escapement,  and  is  also  made 
of  a  jewel,  the  friction  does  not  seriously  affect  tho  motion  of  the 
b&lance.  The  impulse  is  also  given  very  directly  across  the  line 
of  centres,  and  therefore  with  very  little  friction,  as  in  the  three- 
legged  dca/1  escapement  for  clocks  and  in  tho  clironometer  escape- 
men''.  A  little  impulse  is  also  received  from  the  long  teeth  on  tho 
notch  ;  but  the  (freatest  part  of  that  motion  is  wasted.  As  the 
balance  turns  back,  the  nick  V  goes  past  the  end  of  the  tooth  b,  and 
in  cun»oquence  of  its  smallness,  it  passes  without  visibly  affecting 
the  motion  of  the  bcape-wheel,  though  of  course  it  docs  produce  a 
very  :tlight  shake  in  passing.  It  is  evident  that,  if  it  did  not  pass, 
the  tooth  could  not  get  into  the  nick  for  the  next  escape.  The 
objection  to  this  escapement  is  ihat  it  requires  very  great  delicacy 
of  adjnstrocnt,  and  the  watch  also  requires  to  be  worn  carefully ; 
for,  if  by  accident  the  balance  is  once  stopped  from  swinging  back 
far  enough  to  carry  tbe  nick  V  past  tho  tooth  end,  it  will  stop  alto- 
gether, as  it  will  lose  still  more  of  its  vibration  tho  next  time  from 
receiving  no  impulse.  The  performance  of  this  escapement,  when 
well  made,  and  its  independence  of  oil,  are  nearly  equal  to  those  of 
the  detached  escapement ;  but,  as  lever  watches  are  now  made  suffi- 
ciently good  for  all  but  astronomical  purposes,  for  which  chrono- 
meters are  used,  and  they  are  cheaper  both  to  make  and  to  mend 
than  duplex  ones,  the  manufacture  of  duplex  watches  has  almost 
disappeared. 

The  chronomeUr  or  detached  escapement  is  shown  at  fig.  11,  in 
the  form  to  which  it  was  brought  by  Eamshaw  nearly  a  century 
a^o,  and  in  which  it  has  remained  ever  since,  with  the  very  slight 
diflejrnce  that  the  pallet  P,  on  which  the  impulso  is  given  (cone- 
e[K>nding  exa':tly  to  the  pallet  P  in  the  duplex  escapement),  is  now 
generally  set  in  a  radial  direction  from  the  verge,  whereas  Eani- 
ihaw  mado  it  sloped  backward,  or  undercut,  like  the  scape-wheel 
teeth.  Tne  early  histon-  of  escapements  on  this  principle  docs  not 
seem  to  be  very  clear.  Thev  apjxrar  to  have  originated  in  France  ; 
but  there  is  no  doubt  that  tuey  were  considerably  improved  by  the 
first  Arnold,  who  died  in  1799.  Ea.nsbaw's  watcoes,  however, 
generally  beat  his  in  trials. 


In  fig.  11  th«  imall  tooth  or  cam  V,  on  (ho  verge  of  Uio  halaneo 
is  ji.st  on  tlio  point  of  unlocking  the  di-tont  DT  from  tho  tooth  T 
of  tho  sainfl-wun-'l :  ond  t!io  tooth  A  will  imnieJiatcly  begin  tojjivo 
the  iiniiulso  on  tho  jwllct  1',  which,  in  good 
chronometers,   ia  always  a  jewel   8';t   in   tho, 
cylinder  ;  the  tooth   V  is  aloo  a  jewel.     This 
I'art  of  the  action  is  so  cviilout  aa  to  rcqnir 
no  further  notic*.     When  the  Kilanro  remruB, 
the  tooth  V  has  to  get  p.ist    tho   end  of  the 
detent,  without  Jisturlji:ii,'  it :  for,  as  soon  as  it 
has  Iven  unlocked,  it  falls  nj.iinst  tho  banking;- 

S'ln  E,  and  is  ready  to  rec-ivo  tho  next  tooth 
,  and  must  slay  there  until  it  is  again  uu- 
lockci^l.     It  ends,  or  lather  begins,  in  a  stitlish  j.-jg   jj 

'spnng,  which  is  screwed  to  tho  block  D  on 
the  watch  frame,  so  that  it  moves  without  any  friction  of  jiiVota, 
like  a  pendulum.  Tho  passing  is  done  by  means  of  another  spring 
TV,  called  the  passing  spring,  which  can  bo  pushed  away  from 
tho  body  of  tho  detent  towards  tho  left,  but  cannot  bo  pushed 
the  other  way  without  carrying  tho  detent  witli  it.  In  tho  back 
vibration,  therefore,  as  in  tho  duplex  escapement,  tho  balance 
receives  no  impulso,  and  it  has  to  overcome  the  slight  resistanco 
of  tho  passing  spring  besides  ;  but  it  has  no  other  friction,  and  is 
entirely  tUiachcd  from  the  scapo-whecl  the  whole  time,  except  when 
receiving  the  impulse.  That  is  also  the  case  in  the  lever  escape- 
ment ;  but  the  impulse  in  that  escapement  is  given  obliquely,  and 
consequently  with  a  good  deal  of  friction  ;  and,  besides-,  the  scape- 
wheel  only  acts  on  the  balance  through  the  intervention  of  the 
lever,  which  has  the  friction  of  its  own  pivots  and  of  the  impulso 
pin.  Tho  locking-])allit  T  is  undercut  a  little  for  safety,  and  is  also 
a  jewel  in  tho  best  chronometers  ;  and  the  passing  spring  is  of  gold, 
as  steel  will  rust.  In  the  duplex  and  detached  escapements,  the 
timing  of  the  action  of  the  dilTe'rent  parts  requires  great  care, 
i.e.,  the  adjusting  them  so  that  each  may  be  ready  to  act  exactly  at 
the  right  time  ;  and  it  is  curious  that  tho  arrangement  which  would 
be  geomethcally  correct,  or  suitable  for  a  very  slow  motion  of  the 
balance,  will  not  do  for  the  real  motion.  If  tbe  pallet  P  were  really 
set  so  as  just  to  point  to  the  tooth  A  in  both  escapements  at  the 
moment  of  unlocking  (as  it  has  been  drawn,  because  otherwise  it 
would  look  as  if  it  could  not  act  at  all),  it  would  run  away  s&me 
distance  before  the  tooth  could  catch  it,  because  in  the  duplex 
escapement  the  scapo-wheel  is  then  only  moving  slowly,  and  in  tho 
detached  it  is  not  moving  at  all,  and  has  to  start  from  rest.  Tho 
pallet  P  is  therefore,  in  fact,  set  a  little  farther  back,  so  that  it 
may  arrive  at  the  tooth  A  just  at  the  time  when  A  is  rsady  for  it, 
without  wasting  time  and  force  in  running  after  it.  This,  however, 
seems  now  to  be  doubted  in  practice.  The  detaclied  escapement 
has  also  been  mado  on  the  duplex  plan  of  having  long  teeth  for  the 
locking  and  short  ones  or  pins  nearer  the  centie  fur  the  impulse; 
but  the  advantages  do  not  appear  to  be  worth  tho  additional  trouble, 
and  the  force  required  for  unlocking  is  not  sensibly  diminished  by 
the  arrangement,  as  the  spring  D  must  in  any  case  be  pretty  stiff, 
to  provide  against  the  watch  being  carried  in  the  position  in  which 
the  weight  of  the  detent  helps  to  unlock  it. 

An  escapement  called  tho  lever  chronometer  has  been  several  times 
reinvented,  which  iftiplies  that  it  has  never  como  into  general  use. 
It  is  -  combination  of  the  lever  as  to  the  locking  and  the  chrono- 
meter as  to  the  impulse.  It  involves  a  little  drop  and  therefore 
waste  of  force  as  a  tooth  of  the  wheel  just  escapes  at  tho  "passing " 
beat  where  no  impulse  is  given.  But  it  should  bo  understood  (as 
it  is  not  by  some  who  write  on  clock-work)  that  a  single-beat  escape- 
ment involves  no  more  loss  of  force  and  the  escape  of  no  more  teeth 
than  a  double  one,  except  the  slight  drop  in  tho  duple::  and  this 
lover  chronometer-  or  others  on  the  same  principle. 

There  have  been  several  contrivances  for  re?non(oiVtf  escapements  ; 
but  there  are  defects  in  all  of  them  ;  and  there  is  not  the  sarao  ad- 
vantage to  bo  obtained  by  giving  the  impulse  to  a  watch-balance  by 
means  of  some  other  spring  instead  of  tho  mainspring  as  there  is  in 
turret-clocks,  where  the  force  of  the  train  is  liable  to  very  much 
greater  variations  than  in  chrono'meters  or  small  clocks. 

Tourb'Ulon  escapements,  and  a  few  other  things  not  necessary  to 
notice  bore,  are  described  in  the  7th  edition  of  Sir  K.  Beckett's 
(now  Lord  Grimthorpo)  Rudimentary  Treatise  on  Clochs,  Watches, 
and  BelU. 

Repeaters,  Keyless  Watches,  <tc. — Repeating- watches,  i.e.,  watches 
which  strike  the  hours  and  quarters  on  pushing  in  the  handle,  are 
now  scarcely  ever  made  in  England,  and  with  very  ;jood  reason, 
for  it  is  almost  impossible  to  crowd  into  the  space  of  £ven  a  large- 
sized  watch  tho  quantity  of  wheels  and  other  things  required  for 
the  repeating  work  without  unduly  iujerfcring  with  tbe  going  part, 
and,  besides  that,  the  striking  woik  itself  in  very  liable  to  get  out 
of  order. 

The  winding  of  watches  without  a  key  is  an  obj  jct  for  which 
there  have  been  several  inventions,  and  it  possesses  a  considerable 
advantage,  besides  the  mere  convenience  of  being  independent  of  a 
key,  for,  as  there  is  then  no  occasion  to  open  it,  tbe  case  v^&y  bo 
made  to  fit  more  closely,  and  tho  aii'  is  more  comiiljtely  excluded, 
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and  conseqntntly  tl:e  watch  will  go  longer  without  cleaning ;  and 
it  also  saves  the  tliickness  and  the  coi>t  of  a  double  back  to  the 
case.  The  first  plan  of  the  kind  was  that  of  pulling  out  the  knob 
of  tbo  liandle,  which  went  into  the  watch,  and  had  a  gathering 
click  attached  to  it  which  wound  up  the  fusee,  or  the  barrel,  by 
means  of  a  ratchet.  But  this  was  not  found  to  answer:  it  was 
liable  to  gtt  out  of  order;  and,  moreover,  at  every  time  of  winding 
fresh  air  was  pumped  into  the  watch,  which  soon  produced  injurious 
effects.  A  far  better  plan  is  that  of  combining  the  two  objects  of 
winding  and  setting  the  hands  by  means  of  the  handle,  in  the 
n-.anner  wo  shall  now  describe.  In  &g,  12  ci  is  a  wheel  on  the 
barrel,  with  bevelled 
teeth,  and  there  is  an- 
other small  bevelled  wheel 
on  a  spindle  b,  which  ends 
in  a  milled  head  a,  within 
the  handle  or  pendant ; 
these  two  wheels  cannot 
conveniently  be  arranged 
so  as  to  work  into  each 
other  without  the  inter- 
vention of  a  third  between 
them,  which  is  marked  e 
in  the  left-hand  section. 
It  is  easy  to  see  that  turn- 
ing the  milled  head  will 
wind  np  the  barrel.  Tlie 
same  arrangement  might  of  course  be  applied  to  the  fusee,  thongh 
it  would  increase  the  size  ;  but  in  fact  these  watches  are  made 
without  one,  and  the  practice  is  increasing.  The  winding  wheel 
d  is  also  made  with  tbo  well-known  contrivance  of  Breguet, 
known  by  the  name  of  the  "  tipsy  key  "  when  apnlied  to  a  common 
winding  Key,  which  enables  you  to  turn  the  hauale  the  wrong  way 
without  doing  anything  cioept  moving  a  ratchet-wheel  over  its 
click,  and  consequently  without  straining  the  watch  in  attempting 
to  wind  it  the  wrong  way.  The  same  handle  and  wheels  arc  also 
made  use  of  to  set  the  hands,  thus  : — there  ,b  a  small  wheel  /  which 
turns  on  a  stud  at  the  end  of  the  lever /(^A,  and  as  the  lever  turns 
on  a  pivot  at  g,  when  its  end  A,  whichijust  projects  through  the 
rim  of  the  watch,  is  pushed  on  one  side,  the  wheel/ will  then  be 
thrown  into  gear  with  the  winding  wheel  d  and  the  hour  pinion  in 
the  middle  ot  the  watch  ;  and  consequently,  if  the  handle  is  then 
turned,  it  will  alter  the  hands,  just  as  they  are  usually  altered  from 
the  back  by  a  key  in  foreign  watches,  so  that  the  face  need  never 
be  opened.  Of  courw,  while  this  is  doing,  you  do  at  the  same  time 
wind  up  the  watch  a  little  if  the  hand  has  to  be  turned  the  way  Cor 
winding  ;  but  that  is  of  no  consequence,  except  that  you  cannot 
put  the  hands  forward  immediately  after  you  have  completely 
woDod  up  the  watch.  There  are  various  other  arrangements  for 
winding  and  setting  by  the  handle  substantially  on  the  same 
principle.  The  ring  is  dilhcult  to  fix  firmly  when  flexible  on  a 
ttud  perforated  for  the  winding  arbor,  as  no  screw  can  go  through 
it.  The  ring  and  the  stud  should  be  made  in  one  piece.  There  is 
BO  use  in  it  being  hinged,  as  usual. 

^  In  the  chronograph  watch  there  is,  in  addition  to  the  centre 
Mconds-hand,  an  independent  scconds-han<f  wnich,  when  not  in 
operation,  stands  at  zero.  Pressure  on  the  crown-piece  acts  succes- 
sively (1)  on  a  starting  motion,  (2)  on  a  stopping  motion,  and  (3)  on 
a  motion  which  sf  nd»  the  hand  Iwck  by  the  shortest  path  to  jcro. 

Watches  are  also  mailo  with  what  are  called  irplit  seconds -hanilH, 
— the  two  hands  being  in  their  ordinary  state  together  and  appear- 
ing aa  one,  bat  when  yon  push  in  a  knob  one  of  them  is  stopped, 
while  the  other  goes  on  ;  ttie  time  shown  by  the  stopped  one  is  of 
course  the  time  of  the  observation.  Sometimes  this  is  done  by 
merely  connecting  the  banils  by  a  very  alight  irpiral  spring,  whicn 
will  allow  itself  to  lie  untwisted  one  or  two  coils  without  stopping 
the  watrh  ;  and,  as  it  CAnnot  bo  of  any  u-se  to  stop  the  seconds- 
band  lon>;er  than  a  minute,  this  seems  to  answer.  There  is,  how- 
ever,  another  plan,  in  whirh  these  two  han<Ls,  or  at  least  the  socket 
of  on*  sn<l  th**  arl<or  of  the  other,  are  connected  by  a  i>Air  of  disks 
•et  ' "  ■  ■■       irbor  and  the  S'X'krt  rcspectiTcly,  so  that, 

wh' I  ■.  hirh  kccM  them  to^^thrr  is  allowed  to  act, 

it  l.r.  I     .1  up  to  tne  hand  fixed  on  the  arbor;  and  it 

does  not  iignify  how  long  it  may  be  stoppnl  by  throwing  the  disks 
oat  of  mniftct      On"  nf  tl>*  rlj^ks  is  h'-art-^hsp^vl,  and  is  connected 

with  ■•         -•        •  jj^p^j.^ 

y  '  are  brought 

wi"  ),  it  has  Ixrn 

f'""  liiln  watrhes.     At  present 

Ihi*  in«-«  of  silvT  or  plntinnm 

all..  "•;'            ,f 

•  tr.  I 

fairi_.    ,  .       ■  ^    -  ^     ■  ■ 

du'e-l 

Tha  intredaetinn  of  tnsrhioery  for  the  maoafartnra  of  watoh 
moYtmenls  has  lia<l  the  •(Tect  of  greally  rheaftening  the  rommoner 
claaa  of  walcbea,  and  yet  suppljring a  fairly uliswct.ry  timekoper. 


It  is  in  America  that  the  application  of  machiiiery  to  watchmaking 
has  found  its  greatest  development,  and  its  success  has  enabled  the 
American  manufacturers  to  obt&in  considerable  foothold  in  the 
European  market  for  cheap  watches.  But  watch  movements  are 
also  now  very  extensively  made  by  machinery  in  Birminghaic, 
Coventry,  and  several  Lancashire  towns. 

Under  the  auspices  of  the  Hoyal  Society  a  department  has  been 
established  at  Kcw  obser%-atory  for  the  testing  and  certifying  ot 
watches  in  respect  of  their  compensation  for  variations  of  tempera- 
ture, and  their  uniformity  of  motion  in  different  positaons. 
Watches  which  obtain  certificates  of  the  first  class  have  also 
awarded  to  them  merit  marks  up  to  40  for  complete  absence  of 
variation  in  daily  rate,  40  for  absolute  freedom  from  change  of  rata 
in  ditferent  positions,  and  20  for  perfect  compensation  for  variations 
of  temperature.  The  testing  establishment  has  only  been  insti- 
tut.;d  lor  a  few  years ;  but  its  services  are  being  largely  sought  by 
manufacturers  of  the  high  class  of  watches,  who  nave  laboured 
with  equal  zeal  and  success  to  keep  the  English-made  watch  nn- 
approached  by  the  product  of  any  other  nation.  (G.) 

WATER,'  as  everybody  knows,  is  a  generic  term 
which  includes  a  great  variety  of  different  substances. 
But  when  we  compare  any  two  species  we  always  find 
more  of  agreement  than  of  difference  in  properties  which 
suggest  that  all  waters  consist  essentially  of  the  same 
thing,  which  is  only  modified  differently  in  the  several 
varieties  by  the  nature  or  proportion  of  impurities.  This 
surmise  is  confirmed  by  the  results  of  scientific  inquiry. 
In  all  ordinary  waters,  such  as  are  used  for  primary 
purposes,  the  impurities  amount  to  very  little  by  weicht — 
as  a  rule  to  less  than  -i>(;th  of  1  per  cent. 

Of  all  natural  stores  of  water  the  ocean  is  by  far  the 
most  abundant,  and  from  it  all  6ther  water  may  be  said 
to  be  derived.  From  the  surface  of  the  ocean  a  continuous 
stream  of  vapour  is  rising  up  into  the  atmosphere  to  be 
recondensed  in  colder  regions  and  precipitated  as  rain, 
snow,  or  sleet,  <tc.  Some  .j^ths  of  these  precipitates  of 
course  return  directly  to  the  ocean ;  the  rest,  falling  on 
land,  collects  into  pools,  lakes,  rivers,  il-c,  or  else  penetrates 
into  the  earth,  perhaps  to  come  to  light  again,  or  to  be 
brought  to  light,  as  springs  or  wells. 

As.  all  the  saline  components  of  the  ocean  are  non- 
volatile, rain-water,  in  its  natural  state,  can  be  con- 
taminated only  with  atmospheric  gases — oxygen,  nitrogen, 
and  carbonic  acid.  So  we  should  presume,  and  so  it  is, 
except  that  these  gases,  having  different  rates  of  solubility, 
are  not  associated  in  rainwater  (or  natural  water  generally) 
in  the  proportions  characteristic  of  their  source.  Thus, 
for  instance,  while  atmospheric  air  contains  21  per  cent 
by  volume  of  oxygen,  a  solution  of  air  in  water  contains 
about  340  per  cent  of  that  gas.  Besides,  rain-water,  for 
the  reason  stated,  contains  perceptible  traces  of  ammonia, 
combined  as  a  rule,  at  lca.st  partly,  with  nitric  acid,  which 
latter  is  being  produced  wherever  an  electric  discliarge  per- 
vades the  atmosphere.  This  electrically-produced  nitrate 
of  ammonia  forms  no  doubt  the  primary  source  of  all  organic 
nitrogen. 

Lake  waters,  as  a  clas.s,  are  relatively  jiurc,  especially 
so  if  the  mountain  slopes  over  which  the  rain  collects  into 
a  lake  are  relatively  free  of  soluble  components. '  As  an 
example  we  rhny  refer  to  the  water  of  Loch  Katrine 
(Scotland),  which  is  almost  chemically  puns  apart  from 
small,  but  perceptible,  traces  of  richly  carl>onifcrous  matter 
taken  up  from  the  peat  of  the  surrounding  hills,  which 
ini|>nrt  to  it  a  faint  brownish  hue,  while  really  pure  water 
is  blue. 

Hitrr  water  varies  very  much  in  composition  even  in 
the  same  bed,  as  a  river  in  the  courso  of  its  journey  towards 
the  ocean  losses  from  one  kind  of  earth  to  others;  while, 
compared  with  S])ring-water5,  relatively  ix>or  in  dissolved 
salts,  rivers  arc  liable  tol>c  conlamir.atcd  with  more  or  less 
of  siisi>cn(lod  matter. 

Spnn'j  waters,  having  been   filtered  through  more  or 

■  Compare  CnniianT,  vol.  t.  |>p.  483-48S,  and  Bia  Wito. 
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less  considerable  strata  of  earth,  arc,  as  a  class,  clear  of 
suJt>«ndcJ,  but  rich  in  dissolvixl,  minoral  -niatttT.  Of 
iWionrily  occurring  mincmU  only  a  fiw  are  perceptibly 
solublo  in  water,  and  of  these  cnrl>onate  of  lime,  sulphate 
of  lime,  and  common  salt  are  mo<t  widely  diffused. 
Common  salt,  however,  in  its  natural  occurrence,  is  very 
much  loealiied ;  and  so  it  comes  that  spring  and  well 
waters  aro  contaminated  chieily  with  carlninato  andsulpliate 
of  lime.  Of  these  two  si»Its,  however,  the  former  is  held 
in  solution  only  by  the  carbonic  acid  of  the  water,  as 
bicarbonate  of  lini&  But  a  carbonuteof-Iimo  water,  if 
exposed  to  the  atmosphere,  even  at  ordinary  temperatures, 
loses  its  carbonic  acid,  and  the  carbonate  of  lime  crystallizes 
out  The  fantastically  shajied  ''  stalactites  "  which  adorn 
the  roofs  and  sides  of  certain  caverns  aro  produced  in  this 
manner. 

In  the  relatively  rare  cases  where  a  spring  water  in  the 
coarse  of  its  migrations  meets  with  a  deposit  of  common 
salt  or  other  soluble  salts,  it  dissolves  more  or  less  of  these 
and  becomes  a  salt-water.  Most  salt-waters  are  substan- 
tially solutions  of  common  salt  (chloride  of  sodium), 
associated  with  only  little  of  salts  of  potash  and  magnesia. 
But  there  aro  exceptions;  in  the  so-called  "  bitter  waters" 
the  dissolved  matter  consists  chiefly  of  sulphate  of  magnesia 
and  other  magnesia  salts. 

Immense  quantities  of  carbonic  acid  gas  are  being  con- 
stantly produced  in  the  interior  of  the  earth,  probably  by 
the  action,  at  high  temperatures,  of  steam  on  the  carbonates 
of  lime  and  magnesia.  Some  of  it  collects  and  is  stored 
up  temporarily  in  cavities,  but  the  bulk  streams  out  into 
tbo  atmosphere,  invisibly  as  a  rule,  through  what  one 
might  call  the  capillaries  of  the  earth's  body;  but  here  and 
there  it  unites  into  veins  and  arteries  and  comes  forth,  it 
may  be,  as  a  mighty  carbonic  acid  spring.  Carbonic  acid 
being  one  and  a  half  times  as  heavy  as  atmosijheric  air,  it 
may  collect  into  pools  or  even  lakes  ;  the  "  Dog's  Grotto," 
hear  Xaples,  and  the  "  Valley  of  Death,"  in  Asia  Minor,  aro 
iUnstrative  e.xamples  ;  but,  carbonic  acid  being  a  gas,  and 
consequently  diffusible,  such  lakes  can  maintain  their  level 
only  if  there  is  a  constant  and  abundant  supply  of  the  gas 
from  below. 

A  far  more  frequent  occurrence  is  that  a  mass  of  wattr 
and  a  mass  of  carbonic  acid  meet  within  the  earth.  As  a 
rule,  the  pressure  on  the  gas  is  more  than  one  atmosphere, 
and  the  supply  of  the  gas  is  abundant.  The  v.ater  then 
takes  up  con^derably  more  carbonic  acid  than  it  would 
under  ordinary  atmospheric  pressure,  and  if  an  outlet  be 
provided,  perhaps  artificially  by  a  boring,  a  frothy  mass  of 
carbonic-acid  water  comes  forth  as  a  fountain,  sometimes 
of  great  volume.  Such  carbouic-acid  waters  are  met  with 
in  many  parts  of  the  world, — chiefly,  however,  in  Germany. 
The  well-known  Apollinaris  water  is  an  example.  In  this 
connexion  we  may  refer  also  to  the  sofioni  of  Tuscany — 
jets  of  steam  charged  with  ammonia  or  vapour  of  boric  acid, 
which  conden.se  in  the  air  and  collect  into  "lagoons"  of 
(substantially)  a  very  dilute  solution  of  boric  acid.  Boric 
acid  waters,  however,  apjjear  to  be  entirely  confined  to  a 
limited  dbtrict  in  Tuscany  to  the  south  of  Volterra. 

Id  tdditioQ  to  its  natural  componcntA,  water  is  liable  to  bo  con- 
taminated throngh  accidental  iiiHuxea  of  foreign  matter.  Thus, 
for  instance,  all  the  Scottisb  Highland  lochs  aro  brown  through 
tha  prcvnce  in  them  of  dissolved  peaty  matter.  Rivera  flowing 
through,  or  welh  sunk  in,  populous  districts  may  be  contamijiated 
with  excrcmentitioTis  matter,  discharges  from  industrial  establi-sh- 
menta,  Itc  Our  instinct  rebels  against  the  drinking  of  a  contam- 
inated water,  and  it  guidca  as  oorrectly.  Not  that  those  organic 
compounds  are  in  themselves  hurtful.  An  otherwise  pure  water, 
contaminated  with,  say,  one  ten  thousandth  of  its  volume  of  mine, 
might  b«  dnink  witli  perfect  confidence.  Yet  the  presence  of 
especially  nitrogenous  organic  matter  is  a  serious  source  of  danger, 
inasmuch  a<  anch  matter  forms  the  natural  food  or  soil  for  the 
development  of  micro-organisms,  including  those  kinds  of  bacteria 
which  are  now  supposed  to  propagate  infectious  diseases.    Happily 


natuto  has  provided  a  remedy.  The  nitrogenous  organic  matter 
di.'.solvod  in  (say)  &  river  sjieedily  sudors  disintegration  by  the  action 
of  certain  kinds  of  bacteria,  with  formation  of  ammonia  and  other 
(harniK'.'vs]  pvoJuots  of  simple  constitution  ;  and  theanniKinia,  again, 
is  no  sooner  loruied  than,  by  the  conjoint  action  of  other  bacteria  tkvA 
atmospheric  o.\ygen,  it  passes  first  into  (salts  of)  nitrous  and  tbeii 
nitric  acid.  A  wjtter  which  contains  combined  nitrogen  in  the  form 
of  nitrates  only  is,  as  n  rule,  safe  organically  ;  if  nitrites  arc  present 
it  becomes  liable  to  suspicion  ;  the  prcsenqp  of  ammonia  is  a  worse 
symptom  ;  and  if  actual  nitrogenous  organic  matter  is  found  in 
more  than  microscopic  traces  tho  water  is  possibly  (not  necessarily) 
a  dangiroiis  water  to  drink. 

^Vanklyu's  method  of-water  analysis  is  based  upon  tiieso  ideas. 
Starting  with  half  a  litre  of  tho  water,  he  distils  it  with  a  small 
quantity  of  carbonate  of  soda,  and  in  tho  distillate  determines  the 
ammonia  colorimctrically  with  Nessler's  reagent  (sec  SIkrcury,  vol. 
xvi.  p.  34).  When  all  the  saline  ammonia  (tho /t-ei  ammonia)  is 
thus  eliminated,  alkaline  permanganate  of  potash  is  added  to  the 
residue  and  the  distillation  resumed  I'art  of  tho  nitrogen  of  tho 
organic  matter  is  eliminated  as  ammonia  ;  it  is  determined  in  tho 
distillate,  by  Nessler's  reagent,  and  reported  as  crlbumcnoid  am- 
monia. The  results  aro  customarily  referred  to  one  million  parts 
of  water  analysed.  To  give  an  idea  of  tho  order  of  quantities  hero 
dealt  with,  let  us  say  that  a  water  yielding  O'l  pnrt  of  free  and  O'l 
part  of  albumenoid  ammonia  would  be  condemned  by  any  chemist, 
as  possibly  dangerous.  The  peaty  waters  of  the  Scottish  Ilighlanda, 
however,  contain  much  of  both  ammonias,  and  yet  are  drunk  by  the 
natives  with  perfect  impunity. 

All  waters,  unless  very  impure,  become  safe  by  boiling,  which 
process  kills  any  bacteria  or  germs  that  may  be  present 

Of  tho  ordinary  saline  components  of  waters,  soluble  magnesia 
and  lime  salts  are  the  only  ones  which  are  objectionable  saniUirily 
if  present  in  relatively  largo  proportion.  Carbonate  of  lime  is 
harmless  ;  but,  on  the  other  hand,  the  widely  dilTuscd  notion  that 
tho  presenco  of  this  component  adds  to  the  value  of  a  water  as  a 
drinking  water  is  a  mistake.  The  farinaceous  part  of  food  alone 
is  sufficient  to  supply  all  the  lime  the  body  needs  ;  besides,  it  is 
questionable  whether  limo  introduced  in  any  other  form  than  that 
of  phosphate  is  available  for  the  formation  of,  for  instance,  bone 
tissue. 

The  fitness  of  a  water  for  washing  is  determined  by  its  deffreo  of 
softness.  A  water  which  contains  lime  or  magnesia  salts  decom- 
poses soap  with  formation  of  insoluble  lime  or  mognesia  salts  of  tho 
latty  aci(fe  of  the  soap  useit  So  much  of  the  soap  is  simply  wasted  ; 
only  the  surplus  can  effect  any  cleansing  action.  An  excellent 
and  easy  method  for  tho  determination  of  the  hardness  of  a  water 
has  been  devised  by  Clark.  A  measured  volume  of  the  water  is 
placed  in  a  stoi>pered  bottle,  and  a  standard  solution  of  soap  is 
then  dropped  in  from  a  graduated  vessel,  until  the  mixture,  by 
addition  of  the  last  drop  of  soap,  has  acquired  the  property,  of 
throwing  up  a  peculiar  kind  of  creamy  froth  when  violently  shaken, 
which  shows  that  all  the  soap-destroying  components  have  been  pre- 
cipitated. The  volume  of  soap  required  measures  tho  hardness  of^the 
water.  The  soap-solution  is  referred  to  a  standard  by  means  of  a 
water  of  a  known  degree, of  hardness  prepared  from  a  known  weight 
of  carbonate  of  lime  by  converting  it  into  neutral  chloride  of  cal- 
cium, dissolving  this  in  water  and  diluting  to  a  certain  volume.  A 
water  is  said  to  have  "  1,  2,  3,  ...  n  degrees  of  hardness,"  if  it  is 
equivalent  in  soap-destroying  power  to  a  solution  of  carbonate  of  limo 
containing  1,  2,  3,  .  .  .  n  grains  of  this  salt  per  imperial  gallon. 

That  part  of  the  hardness  of  a  water  which  is  actually  owing  to 
carbonate  of  lime  (or  magnesia)  can  easily  be  removed  in  tw'o  ways. 
(1)  By  boiling,  tho  free  carbonic  acid  goes  oil  with  the  steam,  and 
tho  carbonate  of  lime,  being  bereft  of  its  sol(vcnt,  comes  down  as  a 
precipitate  which  can  bo  removed  by  filtration,  or  by  allowing  it 
to  settle,  and  decanting  oflt  tho  clear  supernatant  liquor.  (2)  A 
method  of  Clark's  is  to  mix  tho  water  with  jast  enough  of  milk  of 
limo  to  convert  the  free  carbonic  acid  into  carbonate.  Both  this 
and  the  original  carbonate  of  limo  are  precipitated,  and  can  be 
removed  as  in  the  first  case.     See  p.  409  infra. 

From  any  uncont;iminatcd  natural  water  pure  water  is  easily  pre- 
pared. The  dissolved  salts  are  removed  by  distillation  ;  if  care  be 
taken  that  tho  steam  to  lie  condensed  is  dry,  and  if  its  condensation 
bo  effected  within  a  tube  made  of  a  suitable  metal  (platinum  or 
silver  are  best,  but  copper  or  block  tin  work  well  enough  for 
ordinary  purposes),  the  distillate  can  contain  no  impurities  except 
atmospheric  gases,  which  latter,  if  necesaar}',  must  be  removed  by 
boiling  the  distilled  water  in  a  narrow-necked  flask  until  it  begins 
to  "bump,"  and  then  allowing  it  to  cool  in  tho  absence  of  air.  This 
latter  operation  ought,  strictly  speaking,  to  be  performed  in  a  silver 
or  platinum  flask,  as  glass  is  appreciably  attacked  by  hot  water. 
For  most  purposes  distilled  water,  taken  as  it  comos  from  the  con- 
denser, is  sufijciently  pure. 

Pure  wator,  being  so  easily  procured  in  any  quantity,  is  used 
largely  as  a  standard  of  reference  in  motrrdogy  and  it^  the  quantita- 
tive definition  of  physical  propei-ties.  Thus  ^  ''gallon  "  is  defined 
as  the  volume  at  62'  F.  of  a  quantity  of  water  whose  uncorrected 
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nu£s,  as  determined  1>y  weighiDg  in  air  of  30-inch  pressure  and 
62°  F.  of  temperature,  is  equal  to  10  lb  avoirdupois.  The  kilo- 
gramme in  like  m.-\nner  is  trie  mass  of  1  cubic  decimetre  of  water, 
noasart^d  at  the  teiujterature  correstwnding  lo  its  maximum  density 
(4*  C).  The  two  fixed  jwints  of  the  thermometer  correspond — the 
lower  (0°  C,  or  32°  F. )  to  the  temperature  at  which  ice  raeltJ,  the 
npper  (100°  C.  or  212'  F. )  to  that  at  which  the  maximum  tension 
of  steam,  as  it  rises  from  boiling  water,  is  eouil  to  760  mm.  or  30- 
inch  mercurj' pressure.  30  inches  being  a  little  more  than  760  mm., 
212°  F.  is,  strictly  speaking,  a  higher  temiicmture  than  100°  C, 
bat  the  difference  is  veiy  triiling.  Specific  heats  are  customarily 
nieasurrd  by  that  of  water,  which  is  taken  as  —  1.  All  other  spceinc 
heats  of  liquids  or  solids  (with  one  solitary  exception,  formed  by  a 
certain  strength  of  aqueous  methyl  alcohol)  are  less  than  1.  The 
temf^r-ite  character  of  insular  climates  is  creatly  owing  to  this 
property  of  water.  Another  physiographicaily  important  peculi- 
srity  of  water  is  that  it  expands  on  freezing  (into  ice),  while  most 
other  liquids  do  the  reverse.  11  volumes  of  ice  fuse  into  only 
10  volumes  of  water  at  0' C. ;  and  the  ice-water  produced,  when 
brought  np  gi-adu.-vlly  to  higher  and  higher  temj^eralurcs,  again 
exhibits  the  very  exceptional  property  that  it  contracts  between 
0°  and  4°  C.  (by  about  yzi-n  °f  't^  volume)  and  then  expands 
again  by  more  and  moro  per  degree  of  increase  of  temperature,  so 
that  the  volume  at  100*  C.  is  1013  times  that  at  4°  C.  Imagine 
two  lakes,  one  containing  ordinary  water  and  another  containing  a 
liquid  whicii  differe  from  water  only  in  this  that  it  has  no  maxi- 
mum density.  Imagine  boih  to  be,  say,  at  5°  C,  and  cold  winter 
weather  to  set  in.  Both  lakes  become  colder,  being  cooled  down 
by  convection  until  they  are  at  4°  C.  The  imaginary  lake  then 
continues  losing  heat  in  the  same  way  ;  in  the  real  lake  the  colder 
water  floats  on  the  surfa -e  and  the  underlying  mass  of  water  can 
lose  heat  only  by  the  slow  process  of  conduction.  The  real  lake 
retains  iCs  heat  moro  tenaciously,  but  for  the  reason  stated  will 
draw  a  sheet  of  ice,  while  the  imaginary  lake  is  still  on  its  way  tp 
0°  C.  .  The  latter,  indeed,  if  the  winter  is  short,  may  fail  to  freeze 
altogether,  while  the  fonner  docs  freeze  superficially.  In  either 
the  freezing  is  a  slow  process,  because  for  every  pound  of  ice  pro- 
duced 80  pound-centigrade  units  of  heat  are  set  free.  Let  tis  now 
assume  that,  after  even  the  imaginary  lake  had  drawn  a  sheet  of 
ice,  warm  weather  sets  in.  In  cither  case  a  layer  of  liquid  water 
of  0°  C.  is  formed  on  the  ice,  and  through  it  the  heat  from  the  air 
travels,  in  the  imaginary  case  by  slow  conduction,  in  the  real  case 
"by  quick  convection.  The  real  ice  is  the  first  to  disappear,  and 
the  upper  strata  of  relatively  cold  water  will  soon  come  up  to  4°  C. 
by  the  prompt  effect  of  convection,  while  in  the  case  of  the  imagin- 
ary lake  it  takes  a  far  longer  time  before  all  the  mass  has  come  up 
to  4°  C.  by  conduction.  From  4°  C.  upwards,  heat  is  taken  in  at 
the  same  rate  on  both  sides. 

In  form*^r  limes  water  was  viewed  as  an  "element,**  and  the 
notion  remained  in  force  after  this  term  (about  the  time  of  Boyle) 
had  assumed  its  preseut  meaning,  although  cases  of  decomposition 
of  water  were  famili.ir  to  chemists.  In  Boyle's  time  it  was  already 
well  known  that  iron,  tin,  and  zinc  dissolve  in  nqueous  muriatic 
acid  or  vitriol  with  evolution  of  a  stinking  intlanimablo  gas.  Even 
Boyle,  however,  took  this  gas  to  bo  ordinary  air  contaminated  with 
inflanimaLle  stinking  oils.  This  view  was  held  by  all  chemists 
until  Cavsndish,  Iwforo  1784,  showeil  that  the  gas  referred  to, 
properly  pirrififd,  is  free  of  smell  and  constant  in  its  properties, 
whri^h  are  widely  different  from  those  of  air, — the  most  important 
point  of  difference  being  that  the  gas  when  kindled  in  air  burns 
with  evolation  of  much  iieat  ami  formation  of  water.  Cavendish, 
however,  did  not  satisfy  himself  with  merely  proving  this  fact 
niulitativcly  ;  ho  dctermiii    '  ''  .titative  relations,  and  found 

that  It  takes  very  nearly  1  of  air  to  burn  423  volumes 

of  "hydrogen"  gas  ;  but  1  ■<  of  air,  ngain,  ai-cordjng  to 

Carendisb,  contain  210  volumes  of  oxygen  r  hence,  very  nearly, 
2  volumes  of  hydrogen  take  up  1  volume  of  oxygen  to  become 
wi'  -  -ri  -  :-  -  .  -  .  ■-  -  rry  waa  only  confinne*!  by  the  sub- 
n  ■.'.  and  Gay-I,ussae,  which  were  no 

ri  s  to  prove  that  the  surplus  of  i 

nut:,  i^  vuluiuea  liutead  ul  420)  of  hydrogen  was  an  olvorra- 
tioni\l  error.  (W.  D.) 

WATERBURY.  a  city  in  Newhaven  county,  Con- 
necticut, United  Statesi,  is  Bituatod  on  the  \angatuck  river, 
77  miles  northonst  of  New  York,  at  the  junction  of  three 
riilroa<ls  connecting  it  with  nridgeporl,  Hartford,  and  Mori- 
den.  It  was  aettled  l>y  colonists  from  Hartford  in  1677, 
And  bore  at  tirst  the  Indian  name  of  Mattaturk.  The  land, 
rnrk)  and  billy,  waa  poor  for  farming,  and  tlio  inh.ibitanls 
began  to  turn  to  mnnufiu-turing  puniuit.s,  in  a  huniblo  way, 
before  1800.  Hut  the  growth  in  population  and  l^u.sincM 
wu  very  alow,  till  the  civil  war  crriiled  »uch  a  demand 
for  bro.'a  nnfl  marufartiirud  articles  of  that  metal  that  tho 
imall  factories  rapidly  grow  in  ouiiibc-r  and  nizo,  and  \Vat«r- 


bury  has  now  become  the  centre  of  the  brass  industry  iu 
the  United  States.  Its  factories  represent  an  outlay  of 
10  million  dollars,  and  turn  out  a  great  quantity  of  sheet 
brass  and  copper,  wire,  and  tubing,  with  a  multitude  of 
small  articles — clocks,  watches,  lamps,  pins,  silver-plated 
ware,  &c.  The  population,  which  is  largely  German  and 
Irish,  was  17,806  in  ISSO,  and  is  now  (188S)  believed  to 
approach  27,000.  The  city  is  well  lighted  by  electric 
lights,  and  supplied  with  pure  water  from  a  siiring-fed 
reservo.ir  6  miles  distant.  A  free  loan  and  reference 
library,  founded  in  1868,  contains  42,000  volumes. 
Waterbury  was  incorporated  as  a  city  in  1853. 

WATERFORD,  a  maritime  county  of  Ireland,  ir.  the 
province  of  Munstcr,  is  bounded  £.  by  Waterford  Harbour, 
separating  it  from  Wexford,  N.  by  Kilkenuy  and  by 
Tipperary,  W.  by  Cork,  and  S.  by  the  Atlantic.  Its 
greatest  length  from  east  to  west  is  52  miles,  and  its 
greatest  breadth  from  north  to  .south  is  28  miles.  The 
total  area  is  461,552  acres,  or  about  721  square  miles. 
The  coast-line  is  in  some  parts  bold  and  rocky,  and  is  in- 
dented by  numerous  bays  and  inlets,  the  princijftil  being 
Waterford  Harbour  ;  Tramore  Bay,  with  picturesque  cliffs 
and  some  extensive  caves,  and  noted  for  its  shipwrecks, 
on  account  of  the  rocky  character  of  its  bed  ;  Dungarvan 
Harbour,  much  frequented  for  refuge  in  stormy  weather ; 
and  Youghal  Harbour,  partly  separating  county  Waterford 
from  county  Cork.  The  surface  of  the  county  is  to  a  large 
extent  mountainous,  especially  towards  the  west  and  north- 
west, consisting  chiefly  of  metamorphosed  Lower  Silurian 
rocks,  the  valleys  being  occupied  by  Carboniferous  Lime- 
stone. There  is  also  evidence  on  an  extensive  'scale  of 
former  glacial  action.  The  Knockmealdown  Mountains, 
which  attain  a  height  of  2609  feet,  form  the  northern 
boundary  with  Tipperary.  A  wide  extent  of  country 
between  Clonmcl  and  Pungarvan  is  occupied  by  t!io  two 
ranges  of  the  Commeragh  and  Monavallagh  Mountains, 
reaching  in  Knockanarinn  a  height  of  2478  feet.  To  tho 
south  of  Dungarvan  there  is  a  lower  but  very  rurrged 
range,  called  the  Drum  Hills.  The  south-eastern  division 
of  the  county  is  for  the  most  part  level,  consisting  chiefly 
of  clay  slate  interrupted  by  patches  of  primitive  limestone, 
and  also  by  conglomerate  and  basalt,  forming  in  some  parts 
of  the  coast  lofty  columnar  cliffs.  Coal  and  iron  were 
formerly  wrought,  Irut  the  only  mineral  product  now  of 
importance  is  copper,  tho  mines  at  Knockniahon  ranking 
next  in  Ireland  to  thaso  at  Berehavcn.  Lead  mining,  for- 
merly prosecuted  with  some  success,  has  now  practically 
ceased.  Lime  is  abundant,  and  contlline  sea-sand  is  ob- 
tained. Slate  is  quarried  in  cunsiderable  quantities  at 
Lismore,  and  there  are  also  qi^rrics  of  valuable  sandstone 
and  of  marble.  Ochres  and  clays  for  tho  manufacture  of 
oarthenwaro  arc  also  obtained.  Though  Waterford  has 
benefited  in  its  communications  by  the  imiwrlant  rivers  in 
its  vicinity,  the  only  largo  river  it  can  properly  claim  aa 
belonging  to  it  is  tho  Blackwatcr.  This  enters  the  county 
to  the. east  of  Fermoy,  and  flows  eastward  along  a  trough 
of  Carboniferous  Limestone  to  Capporjuin,  where  it  turns 
abruptly  southwards,  to  fall  into  the  sea  at  Youghal  Har- 
bour. At  its  junction  with  the  Rrido  below  Ca|>poquin  it 
is  navigable  for  vejvcis  of  100  tons  burden.  Waterford 
Harbour  may  be  called  the  estuary  of  three  imiwrlant  rivers, 
tho  Suir,  tho  Norc,  and  the  Trfirrow,  but  neither  of  tho  last 
two  touches  the  county.  The  Suir  reoclics  it  at  its  union 
with  the  Nicr  about  8  miles  from  Clonmel,  and  thrnca 
forms  its  northern  boundary  ^vith  Tipperary  and  Kilkenny. 
It  is  navigable  for  veruiela  of  800  tons  burden  to  Watcrfonl, 
for  liarqucj  anil  largo  lighters  to  Carrick-bnSuir,  and  for 
boats  of  ttO  tons  to  ClonmeL 

AfrkiJlurf.—Thv  Und  is  grnernlly  Irelttr  sdapfed  (or  putura^ 
than  for  tillage,  aithouijh  there  an  ronsidcnil'le  tracts  »( rich  Mil  ID 
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•li'-'i-ts.     The  fnt.ll  number  of  holilinirs  in  18S8 

ore  ibovo  500  acrei  in  rxtont,  lOiO  bctwpon 

'vtwof^Ti  ^0  nn-l  100  acivs,  -72fl  between  15 

■  ' '  .  iiul  2-17  ilid  not  cxcccil 

y  S^3.V>03  acr>«,  or  IS'4 

...  .  or  5r<   per  cent,  were 

. ;  S3i>  acre*  iaiiow ;  1^,317  acres,  or  4  2  i»rccnL,  woods 

■ions;  22, "91  aorea,  or  5  0  per  cent,  bog  and  marsh; 

.,  .r  I'""7  jvr  cent.,  barren  mountain  lanii ;  nnd  17,S''4.  or 

•  .  V  ,:,r,  rcvids,  fences,  Ac.     Since  l$i9  tlio  area  under 

J     ,,,!,.  r-  i-id  ne.irly  a  thirvl,  the  amount  in  th.it  year  being 

116,940  acrea.     Corn  crops  occupi^'J  59,S48  acrtrs  in  1S59  and  only 

S5,4<1  in  18S6,  the  •m-.ia  nndcr  wheat  in  these  years  being  respcc 

lively  23,671  and  1326  acre^  nnder  cvits  32,526  and  32,795  acivs, 

and  under  barley,  l>ere,  4c.,  3C51  and  1340  acres.     The  area  nnder 

giwn  crops  in  iS59  was  3S,213  acr»-5,  and  in  ISStf  it  was  21,43S 

•errs,  the  an-as  nnder  potatoes  in  these  years  being  respectively 

2S,SSS  and  14,301    acre^  under   turnii»  lO.SSfl  and  0171  acres, 

and  nnder  other  green  crops  4042  and  3ik)4  acres.     Horses  lietwccn 

1S69  and  l?jG  diminishe.!  from  14,134  to  12,794,  of  which  9122 

were  two  yc.irs  o!  1  nnd  iipiiarvls,  but  cattle  incre.iscU  from  84,440 

tol02,S78[  of  ttI  .  re  milch  cows,  and  sheep  from  42, 408 

to  55,805,  while  ^  '.  frcm  55,701  to  44.510.    The  number 

of  mulesinlSSS  vi.i^. .-,  -:--=cs  4319,  of  goats  5510,  and  of  jwultry 

258,058. 

In  1  "7*.  a.>?onl!iie  to  thu  Itrtum  of  Owners  of  Land,  Tysterford 

Wis   ''   '  '    '.  *'  iictors,  possessing  454,937  acres  at  an 

anni  or  an  average  of  about  12s.  2d.  per 

jcre.  i  wa.ste  lands  was  SSO  acres.     Of  the 

own  -i-d  one  acre  and  upwards.     Tlie  number  of  largo 

»;«•  Liallv  great     The  following  possessed  upwards  of 

'  --fWaterford,  30,884;  Lord  Stuart  do  Decies, 

1. shire,.  27,484  ;  R.  A.  Chramley,  18,166  ; 

,  i  "\448;  John  Pali.'.scr,  9825;  Loul  Ashtown, 

9134;  Sir  J.  11.  Kiviuo,  Bart,  8909;  and  Sir  K  J.  Musgravc,  Bart, 

8252. 

Sfanu/aclura  and  Trade. — The  woollen  mannficture,  except  for 
private  iisc,  is  now  practically  extinct,  but  the  cotton  manufacture 
IS  still  of  some  importance.  There  are  also  breweries,  distilleries, 
and  a  lar,;o  number  of  flour-mills.  Sea-fishing  is  prosecuted  chiefly 
tt  Dungarvan.  There  ore  valuable  salmon  fisheries  on  the  Black- 
water  and  the  Suir. 

iJoi/imi/j.— From  the  city  of  Watcrford  the  Waterford  and  Central 
Ireland  line  goes  northwards  by  Kilkenny,  the  Watcrfoid  and 
Limerick  by  Carrick-on-Suir  and  Clonmel  to  Limerick,  the  Water- 
fonl  and  Tramore  to  Tramore,  and  the  Watcrford,  Dungarvan, 
■  asd  Ijsmore  to  Lismore,  where  it  joins  a  branch  of  the  Great 
South-Westem. 

AdminiitnUion  and  Pcpulalion. — From  119,457  in  1812  the 
population  increased  by  1841  to  196,187,  but  by  1861  it  diminished 
to  134.252,  bv  1871  to  123,310,  and  by  1881  to  112,768  (males 
64,613,  females  58,150),  or  8-5  per  cent  less  tlian  in  1S71.  The 
total  number  of  emigrants  from  1st  May  1857  to  31st  December 
1873  was  67,080,  and  to  31st  December  1885  it  was  79,240.  In 
1830  the  nnmlier  reached  2675,  and  in  1885  it  was  1333.  The 
county  is  divided  into  8  baronies,  with  82  porishes  and  1557  town- 
luds.  The  principal  towns  are  Waterford  (population  29,181), 
Dungarvan  (6306),  Tramore  (2036),  Portlaw  (1891),  and  Libmoru 
(1S60\  Before  the  Redistribution  Act  of  1885  the  county  returned 
two  members  to  parliament,  the  borough  of  Waterford  two,  and 
Dungan-an  one, — Clonmel,  which  is  partly  in  Watcrford,  also  re - 
taming  one.  The  county  now  retunis  two  members,  for  tlio  East 
and  ^  est  Divisions  respectively,  while  the  county  of  the  city  of 
Waterford  returns  one  member,  and  Dungarvan  and  Clonniel  have 
been  dufranchiscd.  It  is  in  the  Leinstcr  circuit,  and  Assizes  arc 
held  at  Waterford,  and  quarter  sessions  at  Lismore,  Dungarvan, 
and  Waterford.  It  is  in  the  Cork  military  di.^trict,  and  tlicre  is 
a  brigade  depJ')t  at  Clonnic),  and  barrack  stations  at  Dungarvan 
and  Watcrfortl.  The  Catholics  formed  94 '8  per  cent,  of  the 
population  in  1871  and  95 '0  in  1881,  the  Episcopalians  in  the 
■anio  years  4"1  per  cent-  The  proiwrtion  of  persons  who  could 
read  and  write  in  1871  was  357  per  cent,  and  in  1881  it  was 
45  8;  iu  1881  10  6  per  cent,  could  read  but  could  not  write,  and 
43'6  could  neither  read  nor  write, — 143  per  cent  being  under 
seven  years  of  age. 

llutonj  and  AntiqvHxu. — In  the  9th  century  the  Danes  landed 
in  the  district,  and  afterwards  made  a  permanent  settlement  there. 
There  are  in  the  county  a  considerable  nunilier  of  barrows,  duns, 
cromlechs,  and  similar  relics  of  the  ancient  inhabitants.  At  Ard- 
more  there  is  a  rornd  tower  97  feet  in  height,  and  near  it  a  huge 
rath  and  a  large  n  imber  of  circular  entrenchments.  Watcrford 
WIS  one  of  the  twel.e  counties  into  which  King  John,  in  1205, 
divi'led  that  part  of  Ireland  which  he  nominally  annexed  to  the 
Knglish  crown.  On  occount  of  the  convenience  of  the  city  as  a 
landing  place,  many  subsequent  expeditions  passed  through  tlio 
county  directed  agaiust  disalfectcd  or  rebellious  tribes.  In  1444 
the  greater  part  of  it  was  gr.nnted  to  James,  earl  of  Desmond,  and 
24— ir, 


in  1447  itw.is  Iwstowod  on  John  Talbot,  Rtrl  of  t:hrow.-.bnry,  who 
was  created  earl  of  Waterford.  The  county  sullercd  sevciely  during 
the  Desmond  rebellion,  in  the  reign  of  Klizabeth,  as  well  as  in  tho 
rebellion  of  1641  .-.■••.•1  during  the  fromwellian  period.  Among  tho 
old  castles  special  mention  may  bo  mnJo  of  Lismore,  originally 
erected  by  John,  afterwards  king  of  England,  in  1185,  but  now 
in  great  part  comparatively  modern.  The  cliief  ecclesiastical  re- 
mains are  those  of  tho  chancel  and  navo  of  tho  cathedr.il  of 
Arvlmore,  where  a  monastery  and  oratory  were  founded  by  St 
Declan  in  the  7th  century.  Tho  »«;  of  Ardnioro  was  abolished 
in  tho  12th  century. 

WATERFORD,  a  city,  county  of  n  city,  municipal  and 
parliamentary  borough,  and  tho  o'.i'.ef  town  of  tlio  aliovo 
county,  is  finely  situated  on  tlie  doutli  bank  of  tho  Suir 
4  miles  above  its  junction  witb  tlie  i'ar;o«',  at  the  Iicad  of 
the  tidal  estuary  called  Waterford  Harbour,  and  on  several 
railway  lines,  wliicli  afford  it  convenient  communication 
with  nil  parts  of  Ireland.  It  is  32  miles  west  of  Wc.\ford, 
7G  north-east  of  Cork,  and  97  fouth-soutlj-west  of  Dublin. 
The  Suir  is  crossed  by  a  wooden  bridge  of  thirty-nine  arches, 
and  832  feet  long,  connecting  Waterford  with  the  suburb  of 
Ferrybank.  The  town  is  built  chiefly  along  tho  banks  of 
tbo  river,  occupying  for  the  most  part  low  ar.d  level  ground 
Except  at  its  western  e.\-tremity.  The  morlern  Protestant 
cathedral  of  the  Holy  Trinity,  generally  called  Christ 
■Church,  a  plain  structure  with  a  lofty  spire,  occupies  the 
site  of  the  church  built  by  tho  Danes  in  1096.  Near  it  are 
the  episcopal  palace  and  deanery.  There  is  a  handsome 
Catholic  cathedral,  erected  at  a  "cost  of  £20,000 ;  and  tho 
training  seminary  for  priests  called  St  John's  College 
deserves  notice.  The  principal  secular  buildings  are  the 
town-hall,  the  county  and  city  courts  and  prisons,  the  new 
custom-hou.se,  erected  in  187 G,  at  a  cost  of  .£9000,  the 
barracks,  and  the  union  w^orkhouse.  At  the  extremity  of 
the  quay  is  a  large  circular  tower,  called  Reginald's  Tower, 
forming  at-one  time  a  portion  of  tho  city  walls,  and  occupy- 
ing the  site  of  the  tower  built  by  Reginald  the  Dane  in 
1003.  Near  the  summit  one  of  the  balls  shot  from  the 
cannon  of  Cromwell  while  besieging  tho  city  is  still  cm- 
bedded  in  the  wall.  There  are  a  number  of  hospitals  and 
similar  benevolent  institutions,  including  tho  leper  house 
founded  in  the  reign  of  King  John,  now  possessing  an 
income  of  £1000  a  year,  and  made  use  of  practically  as 
an  infirmary.  The  town  possesses  breweries,  .salt-houses, 
foundries,  and  flour-mills ;  and  there  is  a  large  export 
trade  in  cattle,  sheep,  and  pigs,  and  in  agricultural  pro- 
duce. The  population  of  the  city  (area  10,059  acres)  in 
1871  -was  29,979,  and  in  1881  it  was  29,181. 

Waterford  Harbour  is  a  v.ijiding  and  well-sheltered  bay,  formed 
by  the  estuary  of  tho  river  Suir,  and  afterwards  by  the  joint  cstu.^ry 
of  tho  Noro  and  liarrow.  Its  length  to  tho  sea  is  about  15  miles. 
Its  entrance  is  about  2J  miles  wid'o,  and  is  well  lighted  by  a  fixed 
bright  light  on  the  oncient  donjon  of  Hook  Tower  (139  feet  in 
height),  by  a  red  light  on  Dimnioro  picr,.and  by  two  leading  lights 
at  Duncaniion.  Tho  quay,  at  wliich  vessels  of  2000  tons  burden 
can  discharge,  was  enlarged  in  1705  by  tho  removal  of  tho  city 
walls,  and  is  about  H  niilcs  in  length.  At  Ecrrybnnk,  on  tho 
Kilkenny  side  of  the  river,  there  is  a  shipbuilding  yard  with  patent 
slip  and  graving  dock.  By  tlio  Suir  there  is  navigation  for  barges 
to  Clonmel,  by  the  Ban-ow  for  sailing  vessels  to  New  Boss  and 
thcnco  for  barges  to  Athy,  and  by  tho  Is.oro  for  barges  to  Inistioguc. 
The  tot.ll  number  of  vessels  connected  with  the  port  in  1885  was 
33,  of  5246  tons.  Tho  number  of  British  and  foreign  vessels  that 
entered  tho  port  in  the  samo  year  was  1784  of  530,092  tons,  while 
1255  of  412,326  tons  cleared. 

Anciently  Waterford  was  called  Cuan-na-tfToith,  tho  haven  of 
the  sun.  By  early  writers  it  was  named  Menapia.  It  is  supposed 
to  have  existed  in  very  early  times,  but  first  acquired  importance 
under  tho  Danes,  of  whom  it  remained  one  of  tho  principal  strong- 
holds until  its  capture  by  StroBgbow  in  1171.  On  ISth  October 
1172  Henry  II.  landed  near  Wnterford,  and  ho  hero  received  the 
hostages  of  tho  people  of  Munstpr.  It  became  a  cathedral  city  in 
1096.  Prince  John,  afterwards  king  of  England,  who  had  been 
declared  lord  of  Ireland  in  1177,  landed  at  Watcrford  in  1185. 
After  ascending  the  English  throne  he  in  1204  granted  it  a  fair, 
and  in  1200  a  charter  of  incorporation.  Ho  landed  at  Waterford 
in  1210,  in  order  to  establish  within  his  nominal  territories  in  Ireland 
a  more  distinct  form  of  government     Tho  city  received   a  new 
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cfiBrtcr  from  Henry  III.  in  12S2.  Richard  II.  landed  nt  Watcrford 
in  October  1394  and  opain  in  139!).  In  1447  it  was  granted  by 
Henr)'  VI.  to  John  Talbot,  earl  of  Shrewsbury,  who  was  created 
earl  of  Watcilord.  In  1497  it  successfully  resisted  an  attempt  of 
Perkin  Warbcck  to  capture  it,  in  recognition  of  which  it  received 
various  privileges  from  Henry  VII.,  who  gave  it  the  title  of 
vrbi  intada.  In  1603,  after  the  accession  of  James  I.  to  the 
Eng'iili  crown,  the  city,  along  with  Cork,  took  a  prominent  p.irt  in 
op[«sitiou  to  the  Government  and  to  the  Protestant  religion,  but 
on  tire  approach  of  Jlountjoy  it  formally  submitted.  From  this 
timo,  however,  the  magistrates  whom  it  elected  refused  to  take  the 
o:;  "      r  -Miacy,  and,  as  by  its  charter  it  possessed  the  riglit  to 

I  :jq  to  tho  king's  judges,  and  therefore  to  dispense 

w..__ _,'.!  of  holding  assizes,  a  mle  was  obtained  in  the  Iri.sh 

chancery  for  tho  Ecizuro  of  its  charter,  which  was  carried  into 
cITcct  in  ICIR.  In  1619  an  attempt  was  made  to  induce  Bristol 
merchi:  '    in  tho  city  and  undertake  its  government,  but 

no  on  I'  A  to  the  invitation,  and  in  1626  the  charter 

was  r<.  ■  -ity  was  unsuccessfully  attacked  by  Cromwell 

in  1649,  but  sunvndcred  to  Ii-eton  10th  August  16S0.  After  the 
battle  of  the  Bovnie  James  II.  embarked  at  it  for  Franco' (July 
1090).  Shortly  afterwards  it  surrendered  to  William,  who  sailed 
from  it  to  England,  It  sent  two  members  to  parliament  from 
1374  to  1335,  when  the  number  was  reduced  to  one. 

WATER-GLASS.     See  Silica,  vol.  xxii.  pp.  53,  54. 

WATER-HEN.     See  Mooe-He-N'. 

WATER-LILY,  a  somewhat  vague  term,  given  to 
almost  any  floating  plant  with  con.spicuoiis  flowers,  but 
applying  more  especially  to  the  species  of  Kymphsa  and 
Nuphar.  These  are  aquatic  plants  with  their  thick  fleshy 
rootatooks  or  tubers  embedded'  in  the  mad,  and  throwing 
up  to  tho  surface  circular  shield-like  leaves,  and  leallcss 
flower-.'^talka,  each  terminated  by  a  single  flower,  often  of 
great  beauty,  and  consisting  of  four  or  five  sepals,  and 
numerous  petals  gradually  passing  into  the  very  numerous 
byiJOgynous  or  perigjnous  stamens  without  any  definite 
line  of  demarcation  between  thorn.  The  ovary  consists 
of  numerous  carpels  united  together  and  free,  or  more 
or  less  embedded  in  the  top  of  the  flower-stalk.  The  ovary 
has  many  cavities  with  a  largo  number  of  ovules  attached 
to  its  walls,  and  is  surmounted  by  a  flat  stigma  of  many 
radiating  rows  as  in  a  poppy.  The  fruit  is  baccate,  and  tho 
seeds  are  remarkable  for  having  their  embryo  surrounded 
by  an  endosperm  as  well  as  by  a  perisperm.  .The  ana- 
tomical construction  of  these  plants  presents  many  pecu- 
liarities which  have  given  rise  to  discussion  as  to  the 
allocation  of  tlie  order  among  the  dicotyledons  or  among 
tho  monocotyledons,  the  general  balance  of  opinion  being  in 
favour  of  the  former  view.  Tho  leaf-.stalks  and  flower-stalks 
arc  traversed  by  longitudinal  air-pa-ssnguS,  who5.e  disposition 
varies  in  dillcrent  siiccies.  The  species  of  Nymphica  are 
found  in  every  quarter  of  tho  globe.  Their  flowers  range 
from  white  to  roso-coloured,  yellow,  and  blue.  Some 
expand  in  the  evening  only,  others  clo.se  soon  after  noon. 
Nymplata  aVja  is  common  in  some  parts  of  Britain,  as  is 
nl«o  tho  yellow  Nvphar  luteum.  Tlio  seeds  and  tho 
rhi/omcs  contain  an  abundance  of  starch,  which  renders 
them  serviceable  in  some  places  for  food. 
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WATEKI.ou,  n  city  and  tho  county  wat  of  Ulftck 
ilnwk  county,  Iowa,  I'liitwl  .St:itrii,  i^  sitimtod  in  a  rinh 
(arming  and  nt'ick-mi'^inp  n.iinlry,  on  Imlh  iiidci  of  tho 
Cdlnr  rivor,  whinh  boro  fumi«ln«  a  valuable  wat«r  jiowtjr. 


The  population  in  1885  was  6479,  of  whom  1048  were 
foreicm-born. 

WATERLOO-WITH-SEAFORTH,  a  watering-place  of 
Lancashire,  England,  on  the  Irish  Sea,  at  the  mouth  of  the 
Mersey,  nearly  opposite  New  Brighton  in  Cheshire,  and  on 
the  Liverpool,  Crosby,  and  Southport  Railway,  4  miles 
north  by  west  of  Liverpool  On  account  of  its  facilities  for 
bathing,  firm  sands,  pleasant  scenery,  and  nearness  to 
Liverpool,  of  which  indeed  it  may  now  be  considered  a 
suburb,  it  is  much  frequented  during  the  summer  months. 
It  is  well  and  regularly  built,  and  possesses  the  usual 
characteristics  of  a  rising  watering-place.  The  iiopulation 
of  the  urban  sanitary  district  (area  740  acres)  was  9118 
in  18S1. 

WATERPROOF.    See  IxmA-RranETi,  vol.  xii.  p.  842. 

WATERSPOUT.     Seo  J[eteouoloov,  vol  xvi.  p.  130. 

WATER-SUPPLY.  An  ample  supply  of  pure  water  is 
of  the  utmost  importance  for  the  healthiness  of  towns. 
AMien  the  population  of  a  district  is  scattered  it  is  jKissibie 
to  supply  individual  wants  by  jncans  of  streams,  springs, 
or  shallow  wells ;  but  when  a  number  of  pcojile  are  con- 
gregated within  the  limited  area  of  a  town  the  natural 
supply  of  wafer  in  this  area  is  liable  to  be  insulhcient, 
and  is  also  in  danger  of  being  contaminated  by  sewage 
and  house  refuse.  Accordingly,  works  for  the  collection, 
storagt:,  purification,  and  distribution  of  water  are  indis- 
pensable necessities  in  toniis,  for  the  preservation  of 
health  and  tho  promotion  of  cleanliness.  Tho  remains  of 
aqueducts  ijcar  Rome  and  at  other  places  (see  Aqueduct) 
show  that  important  works  for  providing  water  were 
undertaken  many  centuries  ago ;  and  wafer  for  irrigation 
and  other  purjKises  has  for  ages  been  stored,  in  the  rainy 
sea.son,  in  tanks  by  the  natives  of  India.  .Artificial  pro- 
visions for  the  supply  of  water  were,  however,  entirely 
neglected  in  Euroi)0  during  the  iliddlc  Ages,  and  tho 
colossal  works  of  earlier  times  were  allowed  to  fall  into 
decay;  and  most  of  tho  present  systems  of  water-supply 
are  of  comparatively  modern  date. 

Oricis  op  Supply. 

Rainfall. — All  supplies  of  fresh  water  conio  primarily 
from  the  clouds,  though  portions  may  eventually  bo  drawn 
from  tho  bowels  of  tho  earth.  Water  when  distilled  is 
obtained  in  its  purest  form  ;  and  tho  heat  of  tho  sun 
is  continually  drawing  up  largo  quantities  of  moisture  from 
Eca.and  land,  forming  clouds  which  return  it  as  rain  to 
tho  earth.  Sonic  of  the  rain  is  quickly  eva[>oratcd  from 
tho  surface  of  tho  earth,  and  returned  to  tho  clouds  ;  some 
sinks  into  tho  ground  to  feed  qjirings  and  underground 
stores  of  water  ;  and  some  pivues  into  strtiains  and  rivers, 
whence  it  flows  into  the  sea,  from  which  tho  greater 
portion  of  tho  ruin  is  derived.  The  available  water-supply 
of  any  district,  accordingly,  principally  dqxsnds  on  tho 
rainfall  of  tho  locality  and' tho  extent  of  tho  gathering 
ground.  Tho  rainfall  varies  greatly  iu  dillVrent  places, 
and  at  diflcrctit  i>criod8  of  tho  year  (i.ee  MLTi;onoi.oGY); 
and,  in  ICn^'liind  alone,  the  average  annual  rainfall  at  tho 
Stye,  the  wittcst  part  of  the  Inko  district  in  Cuml>crland, 
is  about  eight  times  tho  rainfall  nt  Hunstanton,  the  driest 
locality  in  Norfolk.  The  rainfall,  moreover,  varies  from 
year  to  year;  ami  tho  dricit  years  mtist  l>o  taken  into  oon- 
sidcratinn  in  oslininting  tho  available  wator-.sup|ily. 

Emjnnilimt. — "VXm  projKirlion  of  tho  rainfall  which  is 
actually  serviceable  for  wuteraupply  dopendH  greatly 
upon  the  f-cn.son  of  tho  year  in  which  tlu  roin  falU  ;  for 
ovajiomtion  is  very  active  in  tho  hot  nco-ton,  whereas  in 
tho  cold  nca.«on  its  influence  is  Hligh*.  Accordingly,  for 
hyilrologicftl  piir|ioscji,  the  year  nmy  Ic  divided  into  two 
hoosons  in  tho  latiludos  of  tho  llrilina  Isles, — tho  warm 
ovoson,   extending  from   the  beginning   of   May    to   tho 
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CBil  of  October,  ftnd  tlio  i-oM  season,  cmomcin^  the  other 
h&lf  of  tlio  jw.r.  (■..iui.:irutively  llttlo  clloct  is  produced 
l>y  V--'  •■  '"^  '<<■>  ■'■■  ■■  ■•>iint  of  rain  in  tlio  warm  season, 
ei  .  owing  to  tho  Iftrgo  proportion 

dm.'. .  .., n,  .wherciw  tbo   rainfall   during 

'the  cold  frca^a  is  of  tl<.o  utmost  iiniKirtanco  for  replenish- 
ing the  sources  of  supply  which  h;ive  been  drained  dnrinij 
tho  summer.  The  pcri.xl  ol  tlio  yt-ir,  therefore,  in  which 
the  rain  falls  is  oi  moro  loiisiijuence  than  tho  tottil 
•mount  in  tho  year ;  and  a  drought  is  much  more  likely 
to  result  from  a  dry  winter  tliaii  from  a  drj'  summer. 
Any  deficiency  in  tho  supi^ly  is  generally  felt  towards  tho 
cJoso  of  the  w.irni  sf:i^on,  when  the  reserves  of  water, 
furnished  by  the  rains  of  tho  preceding  cold  season,  have 
been  reduced  to  their  lowest  levul  by  tho  demands  of  the 
Bummer. 

Other  circumstances  also  modify  the  Influence  of  evapor- 
ation. Rain  dc5oenJing  in  a  hea\'y  continuous  fall,  by. 
eiaking  into  the  ground  or  escaping  into  tho  water- 
courses, is  less  cxiosed  to  diminution  by  evaporation  than 
several  separate  showers  of  rain,  equivalent  in  total 
volume,  but  spread  over  a  longer  period.  Forests  and 
Tegctation  shelter  the  ground  from  the  influence  of 
evaporation  ;  and  thereby,  in  spite  of  abstracting  some 
of  the  moisture  for  their  own  requirements,  they  augment 
tho  proportion  of  available  rainfall.  The  nature  and 
slope  of  the  surface  stratum,  moreover,  notably  aiiect  the 
loss  from  evaporation.  Rain  falling  on  an  impermeable 
stratum  is  almost  wholly  evaporated  in  hot  weather,  when 
tho  surface  is  flat ;  but  it  flows  oflf  from  a  steep  slope 
before  evaporation  can  produce  its  full  effect.  Rain 
readily  sinks  into  a  porous  stratum;  and  when  a  depth  of 
three  or  four  feet  below  the  surface  is  reached  it  is  to  a 
great  extent  withdrawn  from  tho  influence  of  evaporation. 

PirtxUilion. — The  percolation  of  rain  through  porous 
strata  is  the  origin  of  springs  and  subterranein  reservoirs 
of  water,  from  whence  so  many  sujiplies  are  derived. 
Sand,  gravel,  chalk,  and  sandstone  are  very  absorbent 
strata ;  whilst  the  oolites  and  other  limestones  are  per- 
meable to  a  smaller  e.xtent.  The  excess  of  rainfall  over 
evaporation  sinks  into  the  ground  till  it  reaches  the  level 
of  saturation  of  the  stratum  by  previous  rainfalls,  and 
adds  to  the  underground  supply.  The  water  thus  intro- 
duced is  prevented  from  sinking  lower  down  into  the 
earth  by  encountering  an  underlying  impermeable  stratum ; 
and  it  is  hindered  in  flowing  away  to  the  lov.est  point  of 
the  outcrop  of  the  permeable  stratum  by  friction,  which 
causes  tho  surface  of  saturation  to  slope  towards  its 
outlet,  the  inclination  varying  with  tho  head  of  water 
and  tho  resistance  oSered  to  its  flow.  The  amount  of 
percolation  depends  upon  tho  rainfall,  the  porosity  of 
the  stratum,  and  the  extent  of  its  exposed  surface  ;  and  it 
varies  inversely  as  tho  evaporation,  being  greatest  in 
winter  and  during  heavy  long-continued  rainfalls,  and 
least  in  the  summer  and  with  short  showers  of  rain. 

Watercourses. — On  impermeable  strata,  tho  .whole  of 
tho  rain  not  removed  by  evaporation  finds  its  way  into 
tho  watercourses.  The  streams,  however,  draining  these 
strata  have  a  very  variable  discharge,  as  they  are  rapidly 
swollen  after  a  hcnvy  fall  of  rain,  and  soon  subside  (sec 
RivKii  E.n-olveeri.sg),  whilst  in  fine  summer  weather 
they  are  liable  to  *-2  dried  up.  'Accordingly,  torrential 
strcam-s  in  their  natural  condition,  are  not  suitable  for 
water  supply,  as  they  tend  to  fail  when  they  are  most 
wanted,  and  owiiig  to  their  rapid  flow  they  carry  along 
a  large  quantity  of  matter  in  suspension.  The  flow  of 
streams  draining  permeable  strata  is  more  regular,  both 
on  account  of  the  smaller  fall  generally  of  the  river-bed. 
and  also  owing  to  the  rainfall  being  delayed  by  percolation 
in  ita  passage  to  the  river.     Soma  of  the  raio  sinking  into 


a  permeable  stratum  tends  to  find  an  outlet  outsido  tho 
valley  in  which  it  falls,  but  mo.st  of  it  reappears  again  in 
tho  form  of  springs  which  feed  tho  river  gradually  at  a 
h  wer  part  of  its  course ;  and  tho  loss  which  may  occur  is 
o,jVo  than  compensated  for  by  tho  greater  regularity  of 
flow.  In  olden  times,  towns,  villages,  and  monasteries  wero 
cstr.blished  on  tho  banks  of  theso  streams,  owing  to  tho 
ready,  ample,  and  never-failing  water-supply  thus  ensured. 

SocRCES  OP  Supply. 

Tanks. — Tho  simplest  method  of  procuring  pure  water 
is  to  collect  the  rain  as  it  falls  from  tho  clouds  ;  and  this 
method  is  a  necessity  where,  as  in  tropical  countries,  there 
is  an  excessive  rainfall  during  one  period  of  tho  year, 
followed  by  a  long  drought,  unless  the  rain  sinks  into  a 
permeable  stratum  whence  it  can  subsequently  bo  drawn. 
These  open  tanks,  however,  excavated  in  tho  ground, 
have  to  be  numerous,  and  often  large  in  extent,  to  collect 
sufiicient  rain  to  supply  tho  wants  of*  tho  surrounding 
population  for  several  months ;  and  the  water  in  them  ia 
subject  to  loss  from  evaporation  during  the  dry  season. 

"She  collection  of  rain-water  is  also  advantageous  in  tht 
rural  tlistricts  of  temperate  regions,  especially  for  larg.i 
institutions  and  isolated  mansions  and  farms,  where,  by  n 
simple  arrangement  of  gutters  and  pipes,  a  largo  pro- 
portion of  the  rain  falling  on  tho  sliping  roofs  can  be 
stored  in  underground  tanks.  In  large  towns,  tho  rain- 
water is  liable  to  contamination  by  smoke,  dust,  and  other 
impurities,  and  is  only  serviceable  for  gardens 'and  water- 
closets,  or  where  softness  is  of  moro  consequence  than 
purity. 

Springs. — A  very  valuable  source  of  water-supply  is 
provided  by  springs.  Theso  springs  appear  at  tho  lowest 
point  S  of  the  outcrop  of  a  pornieablo  stratum,  where  it 
rests  upon  an  impermeable  stratum  (fig.  1) ;  and  they 
constitute  the  outflow  of  the  rain  which  has  percolated 
c 


lie.  1. 
through  that  stratum.  A  spring  depends  for  its  supply 
upon  the  extent  of  the  underground  reservoir  furnished 
by  the  permeable  stratum  ;  and  its  discharge  is  regulated 
by  its  level  in  relation  to  tho  line  of  saturation  of  the 
stratum  and  the  resistance  offered  to  its  flow.  The 
gathering  ground  of  a  spring  consists  of  tho  portions  AB, 
DS  of  the  permeable  stratum  drained  by  it  which  are 
actually  e.xposed  at  the  surface,  provided  the  surface  slops 
is  not  very  steep,  and  also  of  any  impermeable  surface 
strata  BCD  sloping  from  a  higher  level  towards  the 
permeable  outcrop.  The  position  of  the  spring  is  deter- 
mined by  the  dip  A.S  of  the  underlying  impernicablo 
stratum  and  the  lino  of  least  resistance  to  the  under- 
ground flow.  When  the  permeable  stratum  covers  the 
surface,  and  is  of  small  extent,  as  when  it  forms  a  thin 
cap  to  a  hill,  an  outflow  only  occurs  after  a  fall  of  rain. 
W.here  a  permeable  stratum,  with  a  limited  gathering 
ground,  has'  a  sufficient  depression  at  some  point  to  cause 
the  lino  of  saturation  to  sink  occasionally  below  the  level 
of  the  outcrop,  the  outflowing  spring  is  intermittent ;  and 
tho  time  of  the  appearance  of  such  springs  (or  bournes,  as 
they  are  termed)  can  be  accurately  predicted  by  observing 
the  rise  of  the  water  in  the  neighbouring  wells  sunk  into 
these  permeable  strata.  A  spring  is  generally  clear,  and 
free  from  organic  impurities,  as  particles  in  suspension  are 
removed  by  the  natural  filtration,  and  organic  matters  are 
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oxidized  and  eliminated  in  the  passage  of  the  water 
through  the  ground.  The  water,  however,  collects  any 
soluble  gases  and  salts  which  exist  in  the  strata  through 
which  it  flows ;  and  most  springs  contain  some  inorganic 
compounds  in  solution,  depending  upon  the  nature  of  the 
strata  and  the  distance  traversed.  Occasionally  springs 
arc  so  strongly  impregnated  with  certain  substances  as  to 
receive  specific  names,  such  as  sulphuretted,  chalybeate, 
and  saline  springs ;  but  in  such  cases  they  are  of  more 
value  for  medicinal  purposes  than  as  sources  of  water- 
supply.  The  abundant  springs  derived  from  the  chalk, 
though  containing  considerable  quantities  of  carbonate  of 
lime,  are  quite  suitable  for  domestic  purposes.  Springs 
from  large  nuderground  supplies  possess  the  advantage  of 
a  fairly  constant  tomi)erature,  as  their  sources  are  pro- 
tected from  atmospheric  changes  ;  but  underground  waters 
nro  subject  to  the  rise  of  temperature,  experienced  in 
descending  below  the  surface  of  the  earth,  of  1°  F.,  on  the 
average,  for  each  52  feet  of  depth. 

Small  springs  frequently  supply  little  hamlets  ;  and  a 
shallow  tank,  formed  at  the  spring,  into  which  the,  water 
tiickles,  serves  as  a  reservoir,  which  is  gradually  filled,  and 
from  which  water  is  readily  drawn.  Large  springs  may 
afford  adequate  supplies  for  towns ;  but  before  relying 
upon  such  a  source  it  is  essential  to  gauge  their  discharge 
at  the  close  of  the  autumn,  in  a  dry  year,  so  as  to  ascertain 
their  sufficiency  under  unfavourable  conditions.  ^Vhen 
tpriugs  have  been  selected,  it  only  remains  for  the  engineer 
to  design  suitable  conduits  for  couvcying  the  water  to  the 
[ilace  to  be  supplied.  The  fine  chalk-water  springs  of 
Amwell  and  Chadwell,  in  Hertfordshire,  have  been  thus 
utili7.ed  by  the  New  River  Company  for  supplying  London, 
by  means  of  a  conduit  40  miles  long,  completed  in  1C13  ; 
and  the  springs  issuing  from  the  Malvern  Hills  furnish 
Malvern  with  a  plentiful  supply  of  the  purest  water. 

Springs  were  naturally  much  prized  in  ancient  times, 
when  the  simiilest  means  of  ])rocuring  water  had  to  be 
re.orted  to ;  and  ignorance  of  thoir  real  origin  led  to  their 
being  the  subject  of  mythological  legends.  They  were 
urcd  for  the  supply  of  public  fountains  by  the  Greeks  and 
Romans  (sco  Fouxtaix),  and  prondcd  water  for  some  of 
the  Roman  aqueducts. 

Streams  and  Rivcrt. — In  olden  times,  the  only  other 
obvious  sonrce.i  of  water-supply,  besides  rain  and  springs, 
wcro  the  watercourses  which  carried  off  the  surplus  rain- 
fall. Streams  and  riven  afford  the  most  ample  supply, 
but  they  become  turbid  in  flood-time  ;  and  when  they 
have  a  rapid  fall,  and  drain  an  ip:permcablc  basin,  they 
fail  in  times  of  drought  Those  oljections  have,  however, 
b'.cn  overcome  by  settling-tanks,  filter-beds,  and  storage- 
reservoirs, — so  that  now  the  ]irincipal  supplies  are  drawn 
from  these  sources.  The  increase,  indeed,  of  |>opulation, 
and  esprrially  the  introduction  of  the  system  of  discharg- 
ing the  sewage  of  towns  into  the  adjacent  streams,  have 
polluted  many  rivers.  Fortunately,  in  process  of  time, 
H'.mi!  of  the  organic  impurities  are  removed  by  aquatic 
atiii'iiU  and  plants,  and  some  become  oxidized  and  thus 
rciidrred  innocuous  (sco  Watku), — so  that,  after  a  sufficient 
If  nt;th  of  unpolluted  flow,  the  river  again  becomes  suit- 
f.M'  Ix  ■  iilv.  Tlio  enactments  against  rivcr-|>ollution 
1  -1  evil  at  its  source  ;   but  some  rivers, 

1  I'lrgu  manufacturing  cenlrcn,  are  ho|)C- 

I  'd    with    refuio    products.     The    best 

f^'iind  in  Ktrcams  draining  uncultivated 
•vhcro  a  plentiful  rainfall  on  steep 
"\*  a  very  jmro   though  somewhat 
BUpply.     The  fn-<  .lom  from  habitations,  the 
'  rain  off  tho  Kurfi.-. .  th"  abicTcf   of  organic 
'.d    of    s.liililo    Mlt<.   pri  vent  any  chance   of 
II    beyond   occasional   diKoloralion   b^  pott 


Distance,  however,  from  hilly  regions  and  a  considerable 
population  render  it  frequently  necessary  to  resort  to 
larger  rivers,  which;  passing  towns  and  villages  in  their 
course,  become  more  or  less  contaminated,  and,  being  fed 
by  springs  from  permeable  strata,  contain  the  salts  dis- 
solved by  those  springs.  London,  for  instance,  draws  its 
principal  supplies  from  the  Thames  and  the  Lea  ;  and, 
though  microscopical  investigations  and  tho  rejiorts  of  the 
■water-examiners  are  not  always  rei-xseuriag  about  the 
qualities  of  the  water  thus  supplied  and  the  rccuperatiTe 
powers  of  natare,  waters  containing  some  organic  matters 
and  certain  kinds  of  micro-organisms  do  not  ap(>ear  to  be 
■injurious,  as  is  evidenced  by  the  general  absence  of  specific 
diseases  in  the  inhabitants  supplied  from  these  sources. 

WelU. — There  are  two  distinct  kinds  of  wells,  namely, 
shallow  wells,  sunk  into  a  sui^erficial  permeable  stratum  ; 
and  deep  wells,  sunk  through  an  impermeable  stratum 
into  an  underlying  perm(^ble  stratum.  Both  kinds  of 
wells  tap  the  underground  waters  which  are  the  sources  of 
springs,  and  furnish  artificial  outlets  for  waters  which 
would  either  find  a  natural  outlet  in  springs  at  the 
outcrop, °or  which,  owing  to  a  depression  of  the  strata, 
may  not  possess  a  natural  outlet  at  a  low  enough  level 
ever  to  drain  the  lower  part  of  the  underground  reservoir. 

Shallow  wells,  sunk  in  the  ordinary  manner,  have  long 
been  used  for  collecting  moderate  supplies  of  water, 
where  a  permeable  stratum,  such  as  the  Bagshot  sands,  or 
the  gravel  covering  parts  of  the  London  basin,  overlies  a 
watertight  stratum  such  as  the  London  Clay,  especially 
where  a  slight  depression  in  tho  impervious  stratum 
towards  the  centre,  or  a  considerable  ■  exi^anse  of  the 
surface  stratum,  prevents  a  ready  outflow  from  tho  per- 
meable beds.  Many  parts  of  London  were  supplied  for  a 
long  time  in  this  manner ;  for  the  rain  percolating  the 
bed  of  gravel  flowed  into  the  wells  sunk  in  it,  from 
whence  tho  water  could  bo  drawn  up.  Indeed,  as  i>ointcd 
out  by  Profe&.«or  Prestwich,  the  growth  of  London  was 
restricted,  till  the  regular  establishment  of  waterworks,  to 
those  districts  po.>vicssing  a  gravel  subsoil,  in  which  water 
could  bo  readily  procured,  as  no  such  facilities  existed 
where  tho  clay  rose  to  tho  surface.  The  sites  al.«o  of 
many  of  the  oldi^r  towns  and  villages  wcro  doubtless 
determined  by  similar  considerations.  Shallow  wells  are 
still  very  luseful  in  supplying  scattered  jHspulations,  but 
they  are  exposed  to  tho  worst  forms  of  contamination 
when  the  houses  arc  n»ar  together.  Any  surface  impurities 
are  washed  in  with  tho  rain  ;  frequently  cesspools  aro 
given  an  outlet  into  tho  permeable  stratum  from  which 
the  water-supply  i;<  derived  ;  and  pumping  in  tho  well,  to 
increase  tho  supply,  creates  a  flow  from  tho  contaminated 
areas  to  tho  well.  Such  utter  neglect  of  sanitary  pre- 
cautions baa  led  to  serious  outbreaks  of  illness ;  and  tho 
sparkling  water  from  some  of  the  old  wells  in  the  City  of 
London  has  proved  very  deleterious,  from  the  infiltration 
info  them  of  the  decaying  matter  from  graveyards  and 
elsewhere.  Shallow  wells,  in  fact,  must  -  l>o  resorted  to 
with  great  caution,  and  only  when  an  absence  of  habita- 
tions, or  a  thorough  inspection  of  tho  district  dmincd 
by  the  well,  affords  assurance  of  freedom  from  organic 
pollution. 

Deo|)  wells,  passing  generally  through  imi^irvious  bcos 
into  a  )>crmeablo  water  l>caring  stratum  to  a  depth  at 
which  an  ailcquatc  supply  of  water  is  obtained,  aro  mostly 
free  from  organic  impuritic-s  jxirtly  owing  to  the  jirotortion 
of  tho  su|frincunilient  im|>erviou»  stratum,  and  ]>artly  to 
the  filtration  nny  impurities  must  undergo  before  reaching 
tho  well.  The  wills  ara  usually  formed  by  sinking  a  "haft 
lined  with  brick  for  the  ni>i<er  iKirlion,  and  thoii-  carrying 
donn  a  loring  Ix'low  to  the  requisite  dopth.  Tlie  level  of 
tho  water  in  tbo  well  dc(<GDds  upon  Uio  watcr-le\cliD  tba 
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ttriituni ;  ftod  generally  the  water  has  to  bo  raised  by 
pumi'ing  to  the  surface.  Occasioually,  owing  to  a  dc- 
pri-.vsion  of  tbu  strata,  the  top  of  tbo  well  is  bolow  the 
k'VeJ  o(  tlio  lowtat  }>art  of  the  outcrop  of  the  permeable 
stnwtum  into  which  the  well  is  suuk,  auJ  the  water  rises 
ID  the  well  directly  this  stratum  is  reached,  and  llows  over 
if  the  hydrostatic  urcssuro  is  sufficient  to  overcome  the 
friction.  Thcso  hitter  wells,  known  as  Artesian  welLs, 
have  been  already  described  (sco  .VKTf:siAN  Wells)  ;  and 
the  methods  of  boring  other  deep  wells  arc  precisely 
similar.  The  most  favourable  strat.i  fur  deep  wells  in 
KngUnd  are  the  Chalk,  Oolites,  New  Red  Sandstone,  and 
Lower  Grecnsand.  The  yield  of  these  wells  depends  upon 
the  extent  of  the  portion  of  the  underground  reservoir 
which  they  can  drain  ;  and  the  reservoir  depends  for  its 
supply,  as  in  the  case  of  springs,  on  He  extent  of  the 
stratum  exi>osed  at  the  surface,  the  drainage  it  may 
receive  from  adjoining  impermeable  strata,  and  the 
amount  of  rainfall  over  these  areas.  As  these  points  can 
only  bo  roughly  estimated,, it  is  impossible  to  judge  of 
the  yield  beforehand  ;  and  much  depends  on  the  fissures 
the  well  may  happen  to  pierce,  as  the  main  How  in 
many  rocks  takes  place  along  their  fissures.  It  is  dis- 
advantageous to  sink  a  well  where  the  superincumbent 
impervious  stratum  is  very  thick,  not  merely  because  of 
the  depth  that  has  to  be  sunk  before  reaching  water,  but 
also  on  account  of  the  slow  rate  of  the  underground  flow 
at  a  long  distance  from  the  outcrop,  and  owing  to  the  com- 
pression of  the  porous  stratum  by  the  mass  above  it.  For 
instance,  the  deep  well  on  Southampton  Common,  sunk 
through  465  feet  of  impervious  beds,  has  only  yielded  a 
small  supply  of  water,  though  carried  8u"2  feet  into  the 
chalk.  A  well  may  also  prove  a  failure  owing  to  a  fault 
or  an  impervious  barrier  interrupting  the  underground 
flow,  if  it  is  sunk  on  the  side  of  the  fault  or  barrier  away 
from  which  the  dip  of  the  stratum  inclines.  Thus  a  well 
sunk  at  A  (fig.  2)  VphU  receive  the  water  flowing  along 


lig.j. 

the   permeable   stiatn'm ; 
whilst  an  adjacent  deeper      ~J.  .'-,  -.  ^    — ^-^.^    __^^- 
well  at  B  will   yield  no  '      " 

water,  on  account  of  the  interruption  of  the  flow.  As 
there  is  a  limit  to  the  underground  waters,  only  a  limited 
Dumber  of  wells  can  bo  advantageously  sunk  within  a 
certain  area ;  and  a  multiplication  of  wells,  such  as  has 
occurred  in  the  London  basin,  permanently  lowers  the 
water-level  of  the  underground  reservoir,  and  involves 
an  increased  lift  in  pumping  to  maintain  the  supply. 
Wells  drawing  their  supplies  from  the  same  sources  as 
springs  reduce  the  yield  of  the  springs  issuing  from  the 
strata  which  they  pierce;  and  when  these  springs  feed 
rivers  the  volume  of  these  rivers  is  thereby  somewhat 
diminUhed.  W'.lls,  however,  sunk  into  strata  draining  to 
the  sca<oast  merely  intercept  water  which  otherwise 
would  be  absolutely  lost.  A  useful  well  for  small  sup- 
plies is  a  tube  well,  which  consists  of  a  series  of  strong 
wrought-iron  pipes,  between  1  and  2  inches  in  diameter, 
the  bottom  length  being  terminated  in  a  point,  and  per- 
forated with  little  holes  for  a  short  distance  up.  The 
Doint  is  driven  into  the  ground  by  a  falling  weight,  as  in 
Mile-driving ;  and,  as  the  tube  descends,  fresh  lengths  of 


pipe  are  screwed  on  the  top.  When  tlio  perforated'  pipe 
reaches  a  water-bearing  stratum;  the  water  enters  through 
the  holes  and  is  raised  by  a  pump  (coniparo  descriptions 
and  diixi^ranis  of  tube-wells  under  Pktkoleum,  vol.  .wiii. 
pp.  71u-71S). 

E.XTKNSION    OF    SOPPLY. 

A  supply  obtained  from  wells  may  bo  increased  by 
reaching  the  water  flowing  through  uiulrained  fissures  or 
lying  in  untouched  cavities,  either  by  sinking  fresh  wells, 
or  by  driving  headings  from  the  bottom  of  existing  wells 
in  various  directions,  both  of  which  courses  were  adopted 
for  extending  the  Brighton  water-supply.  Continued 
pumping  sometimes  improves  the  supply  when  the  stratum 
is  well  saturated  and  the  drain  is  not  .sullicient  to  lower 
the  water-level  permanently.  This  result  is  duo  to  the 
steepening  of  the  gradient  of  (low  towards  the  well  by  the 
depression  of  the  water-level  in  the  well,  which  increases 
the  velocity  of  How,  whereby  the  channels  of  access  are 
cleared  out  and  enlarged,  so  that  the  water  flows  more 
readily  aud  auickly  into  the  well  than  at  the  commence- 
ment. 

The  supply  from  springs  and  streams  can  only  bo 
increased  by  storing  up  the  excess  of  supply  in  the  wet 
season,  to  make  up  for  tho  deficiency  in  the  dry  season. 
This  can  bo  accomplished  by  means  of  storage  reservoirs, 
which  sometimes  are  found  suitably  provided  by  nature  in 
the  form  of  lakes,  or  may  be  constructed  in  mouutaiu| 
valleys  by  means  of  dams. 

Resekvoiks. 

Lakes  as  Seservoirs. — A  lake  is  a  natural  reservoir  of 
water,  caused  by  the  influx  of  a  stream  into  a  depression 
of  an  inii)ermeable  stratum,  which  is  barred  to  a  certain 
height  by  a  ridge  across  its  outlet,  ovoV  which  tho 
water  has  to  rise  before  it  can  flow  away  (seo  Lake). 
The  water  of  lakes  is  generally  of  excepticnal  purity, 
owing  to  its  being  usually  supplied  by  tho  drainage 
from  the  impervious  uncultivated  ground  of  uninhabited 
mountainous  districts,  and  its  general  freedom  from  pollu- 
tion, and  on  account  of  the  lake  serving  ns  a  deep  subsiding 
reservoir  for  any  matters  in  suspension  contoined  in  the 
inflowing  streams,  of  which  the  Lake  of  Geneva  in  relation 
to  the  tu'.bid  upper  Rhone  is  a  notable  instance.  Gla.sgow 
is  supplied  with  excellent  water  from  Loch  Katrine  (see 
Aqueduct,  vol.  ii.  p.  224:);  it  was  at  one  time  proposed 
to  supply  Edinburgh  from  St  Mary's  Loch,  and  London 
from  Bala  Lake;  and  works  for  the  conveyance  of  water 
from  Thirlraere,  in  Cumbei-land,  to  Manchester  are  in 
progress.  To  increase  tho  storage  capacity  of  a  lake 
intended  to  serve  as  a  reservoir,  and  avoid  injury  to  vested 
interests,  the  ordinary  water-level  of  tho  lake  has  to  be 
raised  by  heightening  the  barrier  at  its  outlet.  By  this 
means  the  lake  is  not  unduly  lowered  by  the  drain  upon 
it- during  the  dry  season,  and  compensation  water  is  pro- 
vided to  supply  the  water-rights  along  the  stream  below. 
The  ext-ent  to  which  the  water-level  of  the  lake  has  to  bo 
raised  depends  upon  the  area  of  'he  lake,  the  influx  into 
it,  and  tho  supply  drawn  off ;  thus  Loch  Katrine,  with  an 
area  of  3000  acres,  needed  only  a  rise  of  4  feet  in  order 
that,  with  a  maximum  lowering  of  7  feet,  it  might 
jjrovide  a  storage  of  5687  million  gallons  for  a  supply 
of  fifty  million  gallons  per  day ;  whereas  tho  water-level 
of  Thirlmere,  with  an  existing  area  of  only  350  acres, 
requires  raising  50  feet  to  furnish  a  storage  of  8100 
million  gallons  for  a  similar  daily  supply.j|r  The  amount 
of  water  that,  can  be  collected  depends  on  the  catchment 
area,  and  the  rainfall  of  the  driest  years,  less  the  loss 
from  evaporation ;  and  tho  supply  which  can  be  relied 
upon  from  any  definite  gathering  ground  is  gi.vea  by  tho 


406 


W  A  T  E  R-S  U  P  P  L  Y 


formuia  Q  =  C2.15  A  (4.  R-E),  where  Q  is  the  daily 
sopl-iy  in  gallons,  A  is  the  catchment  area  in  acres,  Jl  is  the 
average  annual  rainfall  and  E  the  loss  from  evaporation, 
both  in  inches.*  The  storage  capacity  must  beregulate^ 
by  the  number  of  consecutive  days,  in  time  of  drought, 
that  the  supply  might  have  to  be  drawn  from  the  reservoir 
without  ij3  receiving  any  accession  of  water.  This  period 
has  been  variously  estimated  at  from  70  to  300  days 
according  to  the  locality ;  for,  owing  to  the  smaller  fluctua- 
tions in  the  rainfall  and  in  the  periods  of  drought  in  very 
rainy  districts,  and  the  less  amount  of  evaporation,  a 
much  pir.aller  storage  suffices  for  very  wet  districts  than  for 
very  dry  ones. 

Sloraffe  Jieservoirs. — Where  no  natural  lake  is  available 
for  a  reservoir,  an  artificial  lake  may  be  formed  by  cou- 
Etructiog  a  dam  across  a  narrow  gorge  of  a  mountainous 
valley,  thereby  impounding,  in  the  winter,  the  stream 
draining  the  valley,  and  storing  up  a  supply  for  the 
following  summer.  To  prevent  an  escape  of  the  water 
thus  impounded,  the  reservoir  must  be  formed  on  an 
impervious  stratum,  and  all  cracks  and  fissures  closed,  or 
the  bed  and  banks  must  bo  rendered  watertight  by  a 
surface  layer  of  impervious  material.  Occasionally  the 
configuration  ol  the  ground  and  the  amount  of  storage  re- 
quired render  it  neces- 
sary to  form  a  series  of 
impounding  reservoirs 
at  different  levels  along 
a  valley,  thereby  in 
creasing  the  number, 
but  keeping  down  the  ■^^^z, 
height  of  the  dams. 
For  instance,  in  supplying  Manchester  Trom  tlie  tiong- 
dendalc  valley,  six  Inrge  reservoir.^,  having  a  total  area 
of  497  acres,  and  a  capacity  of  4100  million  gallon  >,  were 
formed  in  steps  by  dams  from  70  to,  100  feet  high  (sec 
Aqueduct,  voL  iL  p.  224): 

Reservoie  Dams. 

The  ca])acity  of  a  reservoir  depends  upon  tho  forfiTaiid 
levels  of  tho  valley  in  which  it  is  situated,  and  (ho  height 
of  tho  dam  retaining  it.  As,  however,  the  extent  of  tho 
water  surface  is  considerably  increased  by  rai-sing  the 
water-level,  an  additional  height  of  dam  adds  largely  to 
tho  capacity  of  a  reservoir.  TIjus  Tbirlmere,  with  an 
existing  maximum  depth  of  lOti  feet,  will  have  its  area 
increased  from  350  to  800  acres  by  raising  tho  barrier 
at  ita  outlet  50  feet.  Accordingly,  dams  of  considerable 
height  are  sometimes  erected:  as,  for  instance,  the  Entwistlo 
embankment  of  tho  Uolton  waterworks,  retaining  a 
reservoir  120  feet  deep,  tho  Villar  dam,  for  the  supply  of 
Madrid,  founded  l5Sh  feet  below  tho  watci'-lovel  of  its 
reservoir  (fig.  7),  and  tho  Furens  dam,  near  St  tticnnc, 
with  a  height  of  1C4  feet  at  the  water-level  (fig.  6); 
wliil  t  ;t,ci  fJileppo  dam,  near  Verviern,  was  made  147 J 
ft  C)  in  preference  to  four  dams  of  95  feet. 

1  I'll  in  ronslructed  cither  with  earthwork  in 
»n  '   <pn  each  fid'-,  and  with  a  watcr- 

ti'.-  •;   truM-li  ni    lu'  the  centre,  or  of 

nm-Honry.      lyirthwork  onibai  .",  till  within  tho 

lout  lliroo  or  fnir  yr.-ir.i,  been  i  ..  adopted  in  Crcat 

Britain  ;  wh;  ■  dams  have   been  long  ago  con- 

itructcd   in   ■  i    moro   recently   introduced   into 

Franrc. 

Eirihri\  KmifnK-mrniii. — Tn  moist  dimatoB,  and  for 
ni'  '  ',  are  odopled-wilh 

ft"!'  iftlly  wlion  ample 

inn  i:itlicr  by  excavations 

in  I  .  rapiicily,  or  elsewhere 

'  DUory  and  PtaUi-  <t/  U%inHtchoi>U;lnA.  C.  &,  |b.<^ 


near  at  hand,  and  where  a  rock  foundation  is  not  easily 
cttainable.  AM  loose  material  must  be  removed  from  tho 
site  of  the  dam ;  and  the  puddle  trench  in  the  centre  must 
be  carried  down  to  a  solid  impervious  bed  (fig.  3).  The 
embankment  must  be  brought  up  in  thin  layers  carefaUy 
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Flo.  3. — Xcthcrtrccs  Kc*cn'Olr  EmtanlUDcnt,  PalsJey. 

punned  or  rolled,  the  most  retentive  materials  being 
placed  near  the  middle,  and  the  looser  materials  towards 
tho  outside.  The  inner  slope,  facing  the  reservoir,  is 
usually  made  3  to  1,  and  pitched  on  the  surface  to  protect 
it  from  the  wash  of  the  waves.  The  outer  slope  is  formed 
to  the  angle  of  stability  of  the  material  employed,  generally 
2  to  1 ;  and  occasionally  berms  are  introduced,  diminish- 
ing the  liability  to  slips  (fig.  4).  The  best  puddled  clay 
is  used  for  tho  central  trench ;  but  the  remainder  of  the 
embankment  should  not  be  composed  esdusively  cf  clay, 


as  stiff  clay  under  tlio  i:uiutuec  of  the  -i.cathiM-,  tipccially 
on  tho  exposed  outer  slope,  tends  to  slip.  An  eartheu 
dam  possesses  ample  stability  if  it  is  perfectly  solid  ;  but 
it  may  fail  from  tho  infiltration  of  Aater  through  it,  owing 
to  faulty  construction,  or  from  settlement,  leading  tp  ita 
overtopping  by  tho  water  in  the  reservoir. 

Mafonry  Damt.-^la  hot  dry  countries,  an  earthen 
embankment  is  liableto  crack  and  bccomo  somewhat  dial 
integrated  ;  and  high  embankments,  owing  to  their  flat 
side  slopes,  require  a  very  largo  amount,  of  material. 
Accordingly,  in  Spain,  niosonr)'  dams  have  been  adopted; 
and  they  are  preferable  to  earthen  dams  when  the  height 
exceeds  about  80  feet,  and  whero  a  roolc  foundation  can 
be  secured.  The  Spanish  masonry  dam  of  Pucntos  (Lorca), 
1G4  feet  high,  was  indeed  built  upon  piles;  but  it  was 
evcntu.-.lly  undermined,  and  settled ;  and  the  outburst  of 
the  water  from  tho  reservoir  on  it.'i  failure  in  1802 
caused  tho  loss  of  COS  lives.  Besides  a  solid  rock  founda- 
tion, tho  conditions  of  stability  of  a  masonry  dam  are  that 
the  maximum  pressure  shall  not  exceed  the  limit  that  tho 
masonry  can  sustain  without  injury,  and  that  the  lines  of 
resultant  pressures,  '.vith  the  reservoir  empty  and  full, 
shall  not  anywhere  pass  outride  tho  middle  third  of  tho 
section  of  the  dam,  so  as  to  prov<;nt  th;  possibility  of 
tension  at  tho  faces.  With  tho  reservoir  emj-ty,  tho  prcs- 
surcf  on  tho  dam  are  merely  thom  mio  to  ita  weight  ;  and 
tho  lino  of  resultant  pressures  is  tho  Icciis  of  tho  jwinta  of 
intereoctiun  of  tho  verticalo  from  tlio  .•cntrcs  of  grevitio* 
of  tho  nevoral  portions  of  tho  dam  above  a  scries  of 
horizontal  linos,  with  the  Ixiso  lines  of  thiso  [mrtions  (figs, 
fi  ood  8).  With  tho  rcierroir  full,  tho  water  cxerU  a 
horizontal  llin!<-t  against  the  inner  face  of  tho  dam,  e»|Ual 
to  tho  «.ir)it  :,',  II  1  Iiinin  of  water  having  tho  depth  of 
the  wn'  t  the  dam,  and  acting  at  tho  centre 

of  pro:     .         :  lKo-third»  of  tho  depth  down  from 

the  wnlcrlcvcl.  Tho  lino  of  resultant  pre-ssurc.i,  in  this 
cone,  in  tho  locus  of  the  points  obtnine<l  by  the  intersection 
of  tbo  roiultuit  luiM  of  tho  prvuuiui  of  tho  luaaooiy  oud 
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the  water  oa  the  portions  of  dam,  at  different  distances 
fr\'ni  the  top,  with  tho  horizontal  Imso  lines  of  these 
;    :tion«  (figs.  5  and    P).     Tho  dirertiou  nnd  amount  of 

■':int    nro    rvaJily  obtained    griiihically  by  tho 

.  im  of  forces,  tho  point  of  application  being  at 

■•■  '1  of  tho  vertical  from  tho  centre  of  gravity 

:ital  lino  one-third  up  from  tho  base;  for, 

'._,  ..i.... ....  ;..c  horizontal  and  vertical  lines  proportionate 

in  length  to  tho  w-ater-prcssuro  nnd  weight  of   tho  dam 

r.  ,•    ■■.v..;y,  tho  diagonal  rcpresenta  tho  resultant  of  these 

.  in  magnitude  and  direction.     When  tho  inner 

:..j  dam  is  battered,  tho  weight  of  water  resting 
on  this  face  mii.'it  bo  added  to  tho  weight  of  tho  dam 
when  tho  reservoir  is  full  Tho  resultant  pressures  neces- 
sarily increase  with  tho  depth ;  and  tho  ma.ximum  pres- 
sure is  at  or  near  the  base  of  the  inner  face  when  the 
reservoir  is  empty,  and  of  tho  outer  face  when  the  reservoir 
is  full.  The  top  has  only  to  bo  made  wide  enough  to 
resist  tho  shock  of  tho  waves  and  floating  ico  in  the 
reservoir  ;  but.  the  base,  having  to  bear  tho  weight  of  the 
dam  together  with  tho  water-pressure,  requires  widening 
out  adcjuately  for  the  safe  limit  of ,  pressure  on  th.e 
masonrj-  not  to  bo  exceeded ;  and,  as  the  water-pressure 
with  the  full  reservoir  deflects  the  resultant  towards  the 
outer  face,  this  face  is  given  a  considerable  batter  (fig.  5). 
All  dams  have  to  be  raised  high  enough  not  to  be  over- 
topped by  tho  highest  waves  in  a-  storm,  depending  on  tho 
size  and  exj-osure  of  tho  reservoir. 

Sections  of  threo  of  tho  larcc«t  masonry  dams  erected  within  tlie 

Imst  twenty-fiTo  veara,  namely,  Furens,  Gileppe,  and  Villar  (figs. 

.',  '*    "  '  ^  '!        '.'      ^'\■rn■.vy  rubble  concrete  dam,  now  in 

.  -'.rawn  to  tho  s.amc  scale,  illustrate 

:,ims.     The  Fiircns  and  Villar  dams 

;.  till;  llic.jrc'iicil  reiiuirements ;  whilst  the  Gilcppc  and 

.  -ns,   with   their  excess  of  thickness,    imposo  an   un- 

■'  *  nn  the  base,  and  absorb  e.xtra  material,  without 

(lensatinp  advantage.     Provision,  however,  was 

n  of  the  Oileppe  dam  to  admit  of  its'  beinj;  i-aised 

a:  ;.;..j  ;-:uij  lime,  and  for  a  roadway  alon"  the  top,  which  in 

some  measure  accounts  for, its  excess  of  width;  and  the  Gilejipc 

mnd  Vymiry  dams  arc  tho   fnt  examples  of  such  structures  in 

Belgium  and  Great  Britain. '  —r..      '— -— 

Th?  Funins  dam  (fig.  5),  instructed  in  1859-66,  across  the 
GonlTre  d'Enf.?r,  for  forming-  a  reservoir  with  a  capacity  of  SSJ 
million  cubic  feet,  has  a  maximum  height  of  183  feet,  and  a  length 
«]o:i£  tlie  top  of  337.  feet;  and  the  maximum  pressure  on  the 
masonry  is  6"1  tons  per  square  foot 
on  the  inner  face,  a  few  feet  above 
the  base,  with  the  resen'oir  cmptj'; 
whereas,  with  the  reservoir  full, 
the  maximum  pressure  on  the  outer 
face  is  under  6  tons.  No  allowance 
was  made  for  the- arched  form  of 
the  dam,  in  plan,  towards  the  re- 
servoir, which  reduces  the  pressure, 
due  to  tho  head  of  water,  jit  the 
lower  part  where  the  valley  is  very 
contracted,  and  would  have  admit- 
'  ted  of  the  omis- 
sion of  the  pro- 
•■  jecting     outer 

'\  portion  for  tho 

bottom  60  feet. 
^,  A    very     low 

'  \  limit  of  pres- 
\  euro,  in  adiii- 
;  "7  tion  to  the  ex- 
',     cess  of  strength 


Ult 
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Fio.  6.~Fareiia  Betcrvolr  Dam,  n£«rSt  ^le&ne.' 
joat  referred  to,  wag  adopted,  owing  tor  tho  unnrccedentcd  height 
»nd  tj-pe  of  \.hi  Furcna  dam.  By  raising,  however, 'the  limit  to 
6-6  ti.ns  per  s'liiare  foot,  it  was  i>ossiblo  to  reduce  tho  section  of 
the  Ban  d.im,  13°  feet  in  height  at  the  water-Hne,  making  it  110 J 
le«t  wi  le  i.t  thr;  base,  as  com|)ared  with  liej  feet  for  the  Fnrcns 
dam  at  tho  hmh.,  d'  j.th ;  whilst  with  the  same  limit  applied  to  a 
lam  of  tho  full  height  of  tho  Furr.iu  dura,  tho  reduction  in  width 


at  tho  base  would  bo  from  161  feet  to  154  feet.-  Any  further 
raising  of  tho  limit  of  pressure,  which  might  ho  safely  olfectod, 
would  bo  of  little  advantage  for  dams  down  to  a  doptli  of  about 
100  fivt,  as  tho  reduction  in  width  is  restricted  by  tlio  condition 
of  tho  middle  third ;  but  beyond  that  depth  the  width  is  regulated 
by  the  pressure. 

Tlic  Gileppo  dam  (fig.  6),  built  in  1869-75,  having  a  maximum 
height  of  151  feet,  ami. a  length  nl^np  tho  top  of  771  feet,  retains  a 
rv;»;rvoir  with  a  capacity  of  flZi  million  cubic  feet     Tho  average 

pressuio  on  tho  baso 

is  8  '2  tons  per  squaro 

'.-'i^  \  foot;  so  that,  even 

ollowiiig  for  tho 
specific  gravity  of 
the  masonry  being 
about  one-seventh 
greater  at  Gileppo 
than  at  Furcns,  tho 
maximum  pressure 
on  the  Gilcppe  dam 

I 


1 
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j-jG.  C— Gileppo  licsciv&if  Dam,  near  Vtivicis. 

is  considerably  greater  than  on  the  Furens  dam,  in  spito  of  its 
greater  base  and  tho  smaller  head  of  water  (compare  ligs.  5  and  6), 
owing  to  tlie  excess  of  material  employed  in  its  construction. 

Tho  Villar  dam  (fig.  7),  built  across  the  river  Lozoya  in  1870-78, 
convex  towards  the  reseiToir  as  at  Furcns  and  Gilcppe,  has  a 
maximum  hcipht  of  I685  feet,  and  a 
length  along  Iho  top  of  5i0  feet;  and 
it  forms  a  reservoir  having  a  capacity 
of  70?j  million  cubic  fcot.  It  diflera 
very  little  in  height  and  typo  from 
the  Furcns  dam  ;  but  tho  form  given 
to  the  batter  of  tho  outer  face  is  cal- 
culated to  render  tho  pressures  more 
uniform  towards  the  baso. 

The  Vyrnwy  dam  (fig.  8),  tv)W  (1888) 
ill  course' of  construction,  across  tho 
Vyrnwy  in  Montgo- 
meryshire, for  form- 
ing a  reservoir,  1100 
acres  in  area,  .to 
supply  40  jnillion 
gallons  per  day  to 
Liverpool,  is  to  sus- 
tain a  maximum 
head  of  water  of 
■  oiily.70iV  feet;  but, 
as  it  has  to  .be  car- 
ried down  about  CO 
feet  below  tho  enr- 
face,  in  the  centre  of  the  valley,  to  reach  solid  rock,  its  maximum 
height  is  about  140  feet,  and  its  length  along  the  top  is  1350 
feet.  The  maximum  pressure  on  tlio  inner  face  with  tho  reservoir 
empty  has  been  estimated  at  8*7  tonH 
per  squaro  foot,  and  with  tho  reservoir 
hill-  at  67  tons  on  tho  outer  face.' 
Tliesc  pressures  arc  considerably  in  ex- 
cess of  the  maxima  pressures  on  tho 
Furcns  dam,  tliongh  tho  head  of  water 
to  bo  supported  is  much  less,  and  tho 
width  at  the  baso  is  greater  in  propor-^ 
tion  tn  the  depth.  Tho 
pressures  at  tho  base  in 
tlio  Vyrnwy  and  Gilcppc 
dams  sliow  that  a  supor- 
abundant  mass  of  material 
in  a  masonry  dam,  whilst 
involving  a  larger  outlay, 
imposes  a  greater  "pres- 
Buro  upon  tiie  masonry, 
^      „    „  whereas,  the    stability   is 

Fio.  8.-Vymwy  l:<;?cn  olr  Dam.  ^^^y^  j^  .j^^  py^ens  type  ; 

and  tho  oozing  of  water  through  the  dam  should  be  provided  against 
by  the  quality  of  tho  materials  and  workmanship,  rathe?  than  by 
an  extra  thickness  of  masonry. 

^^Annales  desPontsetCfiaussSeSf  4th  £cr.,  vol.  :;ii.  ril.  127; 
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-Villar  Reservoir  Dam,  near  Madrid. 
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Accessory  Works. — Sometimes  a  small  dam  is  placed  across 
the  upper  end  of  a  reservoir,  so  as  to  form  a  small  settling 
reservoir,  in  which  the  inflowing  stream  can  deposit  any 
sediment  before  passing  into  the  main  reservoir. 

A  waste  weir  is  provided  at  a  suitable  place  in  the  dam 
with  its  sill  slightly  lower  than  the  highest  proposed 
water-level  in  the  reservoir,  so  that  the  surplus  water, 
when  this  level  is  reached,  may  flow  over  into  the  lye- 
wash.  The  length  of  the  weir  should  be  made  sufficient 
for  the  discharge  over  it  to  pass  off  the  inflow  during  a 
flood,  so  as  to  ensure  the  dam  against  being  overtopped 
by  a  rise  of  water  in  the  reservoir,  which  would  be  fatal 
to  an  earthen  dam.  To  provide  for  a  large  discharge 
without  a  great  length  of  weir,  the  sill  of  the  weir  may  be 
placed  somewhat  lower,  and  planks  placed  temporarily 
across  it  to  retain  the  water  at  its  highest  level  on  the 
approach  of  the  summer. 

The  water  is  drawn  off  from  the  reservoir,  as  required 
for  supply,  through  an  outlet  culvert  passing  from  a  low 
level  in  the  reservoir  into  a  conduit  in  the  valley  below. 
This  culvert  was  formerly  frequently  placed  through  the 
lowest  part  of  the  dam,  being  readily  formed  during  the 
construction  of  the  dam,  and  giving  command  of  all  the 
water  in  the  reservoir.  Accidents,  however,  have  often 
been  traced  to  the  unequal  settlement  of  the  earthen 
embankment  near  the  culvert,  or  to  infiltration  of  water 
into  the  embankment,  either  by  escaping  from  the  culvert 
fractured  by  settlement,  or  by  finding  a  passage  along  the 
outside  line  of  the  culvert  or  pipes.  Thus  the  bursting  of 
the  Dale  Dike  embankment,  95  feet  high,  near  Sheftield, 
in  1SG4,  on  the  occasion  of  the  first  filling  of  the  reservoir 
behind  it,  having  a  capacity  of  114  million  cubic  feet, 
which  entailed  the  loss  of  238  lives,  was  attributed  to  the 
unequal  settlement  an4  consequent  cracking  of  the  puddle 
wall  over  the  trench  in  the  rock  in  which  the  outlet  pipes 
were  laid,  aggravated  in  this  instance  by  the  defectiveness 
of  the  material  in  the  main  bank,  the  rough  manner  in 
which  the  bank  was  rai-scd,  and  the  rapid  tilling  of  the 
reservoir.  The  percolation  of  the  Water  under  pressure 
along  the  line  of  outlet  pipes  was  the  cause  of  the  gradual 
failure  of  the  cmKinkment,  41  feet  high,  across  the  Lynde 
Lrook,  Worcester,  JIass.,  which  burst  in  1876  and  set  free 
a  reservoir  with  a  capacity  of  110  million  cubic  feet. 

No  poiaible  considerations  can  justify  the  burying  of 
outlet  pipes  at  the  base  of  a  high  embankment,  with  the 
valves  regulnting  the  discharge  at  the  outer  extremity, 
whereby  the  walor-pressuro  always  acta  along  the  whole 
length  of  the  pipes,  and  their  inspection  is  impracticable. 
In  some  cases  n  valveto\vcr  is  erected  in  the  centre  of  the 
embankment,  by  yhich  means  the  water  can  be  shut  off 
from  a  )>ortion  of  the  pipes.  If,  however,  the  outlet  pipes 
are  carried  under  the  cmlxinkment,  they  should  bo  laid  in 
the  Kolid  ground,  and  should  bo  commanded  along  their 
entire  length  by  a  valve-tower  placed  at  the  inner  toe  of 
the  cmV«nkmcnt  (fig.  4).  Nevertheless,  it  is  far  safer  to 
carry  the  outlet  pipes  in  a  tunnel  constructed  through  the 
aide  of  the  valley,  beyond  one  end  of  the  embankment. 
In  the  ca.«e  of  ma^onrj'  dams,  the  outlet  is  generally  con- 
structed \n  the  solid  rock  distinct  from  the  dam  ;  but  at 
Villar  the  outlet  culvert  has  been  carried  through  Uio 
centre  of  the  dam  (fig.  7). 

CojjvrvASCK  OF  ScpPLT. 

A  reservoir  in  a  mountain  valley  is  at  a  sufficient 
elevation  for  the  water  to  flow  by  gravitation  to  tho 
l'>r  ili'.y  to  bo  supplied  ;  and  it  is  only  ncccMary  to  form  a 
r  'ilM't  by  canals,  tunnels,  nqncducts,  and  pijics,  of 
■'>  o  in  rtlilion  to  the  pradient,  to  convey  tho 

'i  ..   required  (see  IIvhi'.cdii.ciianics).      In  olden 

limu  liiik  were  contoured,  and  vallcya  wore  crossed  by 


colossal  aqueduct.s,  at  great  expense,  to  obtain  a  regular 
inclination,  which  was  reduced  by  the  circuitous  route  th:it 
had  to  be  taken  (see  Aqcedcct).  Now,  however,  hill." 
are  pierced  by  tunnels;  and,  by  the  employment  of  cast- 
iron,  deep  wide  valleys  can  be  crossed  by  inverted  siphons 
following  the  depressions  of  the  land, — so  that  a  much 
straighter  course  is  attainable,  affording  better  gradients, 
and  therefore  enabling  smaller  conduits  to  be  adopted, 
which  is  of  great  importance  when  long  distances  have  to 
be  traversed.  Thus  the  waters  of  Thirlmere,  after  being 
discharged  through  a  tunnel  formed  under  the  Kirkstono 
Pass  at  the  south  end  of  the  lake,  instead  of  at  tho 
natural  outlet  to  the  north,  will  be  conveyed  to  Manchester 
ty  a  conduit  96  miles  long,  with  a  total  fall  of  17S  feet 
Portions  of  the  route  are  in  tunnels,  7  feet  square,  tho 
longest  tunnel  being  a  little  over  3  miles  long  ;  and  there 
are  several  inverted  siphons,  to  be  formed  of  five  cast-iron 
pipes,  each  3J  feet  in  diameter,  the  longest  siphon  licing 
3J  miles,  and  that  under  the  river  Lune  having  to  bear  a 
water-pressure  of  416  feet.  The  water  from  tho  Vyrnwy 
reservoir  will  be  conveyed  to  Liverpool  in  a  conduit  67 
miles  long,  of  which  4  miles  will  be  in  tunnel,  and  will 
furnish  a  supply  of  40  million  gallons  per  day.  A  larf  j 
supply  of  water  from  the  river  Yerdbn  for  the  district 
round  Aix,  serving  for  irrigation  and  manufact-arcs,  as 
well  as  for  don^estic  purposes,  is  conveyed  acioss  tho 
valley  of  St  Paul  in  an  inverted  siphon  formed  of  two 
wrought-iron  tubes,  each  5}  feet  in  diameter. 

The  water  obtained  from  rivers  in  low  districts,  and 
from  wells,  has  to  be  raised  by  pumping  to  the  height 
necessary  to  obtain  a  proper  pressure  for  supply ;  and  the 
pumps  have  to  be  in  duplicate,  to  prevent  a  failure  in  the 
supply  in  the  event  of  a  break-down.  Thus  the  water- 
supply  of  London  has  to  be  raised  by  pumping  to  fill  tho 
service  reserv<jirs. 

PCTRIFlCATIOy. 

The  water  obtained  for  supply  is  frequently  not 
sufficiently  pure  to  be  at  once  distributed  for  domestic 
purposes.  The  impurities  to  which  water  is  liable  are  of 
three  kinds,  namely,  particles  of  matter  in  suspension, 
inorganic  substances  in  solution,  and  organic  matters  in 
solution  or  of  extreme  minuteness.  Suspended  matters 
are  readily  removed  by  subsidence  if  the  particles  arc 
heavy,  and  by  filtration  if  the  [larticles  are  flocculent  or 
light  Some  inorganic  compounds  arc  readily  removed, 
whilst  others  cannot  bo  dealt  with  in  a  practical  manner. 
The  removal  of  organic  impurities  is  of  tho  mast  im- 
portance, and  the  most  difiicult,  which  has  led  to  the 
great  care  exercised  in  selecting  unpolluted  supply. 

SfUlin;iRf$crvoirs. —  Allusion  has  already  l>ccn  mode 
to  subsiding  reservoirs  formed  at  the  head  of  largo  storage 
reservoirs  ;  tiie  object  of  these,  however,  is  rather  to  pre- 
vent tho  accumulation  of  silt  and  sand  in  the  principal 
reservoir  than  for  the  purfxise  of  purification,  but  tho 
principle  is  tho  same.  Supplies  from  largo  roscrvoir<  an» 
generally  free  from  matters  in  suspension,  except  somo- 
timcs  during  heavy  floods,  owing  to  tho  suK-tidcnco  in  tho 
reservoir  itself ;  but  river  supplies  have  often  to  bo  led 
into  sottlingrescrvoirs,  where  tho  water,  whilst  at  rest, 
can  do|)osit  its  heavier  |>articles  l>cforo  pas-sing  on  to  tho 
filter  bed.'!  for  the  removal  of  the  lighter  [iirtions. 

FUttr  Dtiit. — Over  the  Iiottom  of  brick  tints  layers  of 
clean  material  nre  spread,  decreasing  in  ci>or»encss  from 
small  rubble  to  sharp  sand,  witji  a  total  average  thirkncAS 
of  al>out  4  feet .  Tlic  actual  filtration  is  effected  by 
the  upper  layer  of  sand  ;  ami  the  lower  lovers  allow  the 
|>a.vago  of  lilt'  water  unaccom|>nnied  by  the  sand.  Tlio 
tffiricicy  of  til''  filtration  de|>cnds  ni>flii  tho  slowness  of 
tho  pa&sagc  of  tiie  water,  which  sliould  not  exceed  a  flow 
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pf  irvm  OJ  to  3  gallons  ]>cr  sciuar*  foot  of  area  per  hour. 
The  tilter  must  |M.'riodically  bo  clcnncil  by  scraping  o;!  tlio 
top  surface  of  Iho  sand,  which  becomes  choked  with  the 
matter  removed  from  the  water  ;  and  after  a  timo  a  fresh 
layer  of  sand  has  to  bo  provided.  Filtration,  though  iu 
iL-th"  a  purely  mechanical  operation,  has  beeu  found  to 
r^viuoc  the  organic  impurities  in  the  water,  which  must  be 
due  cither  to  their  oxidation  from  exposure  in  thin  layers 
to  the  air  in  the  proccis  of  filtering  or  to  the  actual 
removal  of  very  minute  organisms  floating  ia  the  water, 
or  probably  to  both  causes  combined. 

Filters  of  spongy  iron  mixed  with  gravel  \vere  set  up  at 

the  Antwerp  waterworks  in  ISSl,  and  arrested  a  quantity 

of  matter  which  had   passed  through  an  upper  layer  of 

sn-  .1    nii.l    proved   very  etficient  agents  for   purification. 

cost,  however,  their  becoming  rapidly  clogged 

a  on  the  top,  necessitating  the  removal  of  the 

ui  or  layer  of  s.ind  to  break  up  the  hard  top  iron  crust, 
and  the  rather  frequent  renewal  of  the  iron  required,  as 
coni[ared  with  sand,  were  a  bar  to  the  e.xtension  of  the 
s\  >t  : ;.  which  had  become  inadequate  for  its  .work, 
i  ,  it  was  found  that  the  purification  could  be 

TO    economically  and   rapid!)",   and   quite   as 
by  scattering  cast-iron  borings  in  the  water  as 
:  irough  horizontal  revolving  cylinders,  furnished 

Wi'.:!  projecting  plates  fastened  at  intervals  round  the 
iii.-iJe,  which,  in  revolving,  scooped  up  the  iron  at  the 
V'o:tom,  which  had  fallen  through  the  water,  and  dis- 
charged it  on  reaching  the  top.  The  iron  is  first  converted 
into  ferrous  oxide,  FeO,  which  dissolves,  at  least  partly, 
as  bicarbonate,  and  then  by  further  oxidation  into  ferric 
oxide,  FcjOj,  which  readily  precipitates,  and  is  easily 
removed  by  filtration  through  sand,  a  small  portion  only 
of  the  oxide  remaining  in  solution.  Iron  appears  to 
purify  water  from  organic  matter,  partly  by  its  fatal 
influence  on  the  growth  and  even  life  of  microorganisms, 
and  partly  by  dragging  down  the  floating  organisms  in 
the  process  of  precipitation. 

Softeninr/  Water. — Many  waters  drawn  from  springs, 
wells,  and  rivers  fed  by  springs  contain  inorganic  salts  in 
solution,  and,  though  innocuous  and  pleasant  for  drinking, 
are  not  good  for  general  domestic  and  manufacturing 
purposes,  owing  to  their  curdling  soap  and  encrusting 
kettles,  boilers,  and  pipes.  This  quality,  known  as 
hardneu,  is  mainly  due  to  salts  of  lime,  which  are  found 
in  large  quantities  in  waters  drawn  from  the  chalk.  Most 
of  the  lime  in  solution  is  in  the  form  of  bicarbonate, 
Ca0.2C0j,  having  been  produced  from  the  very  slightly 
SQlublo  carbonate  of  lime,  CaO.CO^,  of  which  chalk  and 
other  limestones  are  mainly  composed,  by  combination 
with  free  carbonic  acid,  COy  It  is  only  therefore  neces- 
sary, to  remove  half  of  the  carbonic  acid  from  the  bicar- 
bonate to  reconvert  it  into  the  insoluble  carbonate.  This 
can  be  done  either  by  boiling,  which  drives  otf  the  excels 
of  carbonic  acid,  depositing  the  carbonate  of  lime  which 
forms  the  troublesome  incrustation  in  pipes  and  boilers 
where  chalk  water  is  used,  or  by  adding  caustic  lime, 
CaO,  to  the  water,  which,  combining  with  the  excess  of 
carbonic  acid,  reduces  the  bicarbonate,  forming  carbonate 
of  lime,  which  is  precipitated.  This  reaction  is  indicited 
by  the  formula  CaO-t-Ca0.2C02  =  2CaO.COj,  and  is  the 
basis  of  Dr  Clark's  process  for  softening  water.  To 
indicate  the  degree  of  hardness  of  various  waters,  Dr 
Clark's  scale  of  1  degree,  of  hardness  for  each  grain  of 
chalk  in  1  gallon  of  water  is  employed.  Some  waters 
have  22°,  or  even  more  degrees  of  hardness ;  and  all 
waters  arc  termed  hard  which  contain  more  than  5°;  but 
by  the  softening  process  waters  of  22*  of  hardness  can 
be  reduced  to  about  5'.  The  remaining  or  permanent 
hardness   coosifits  of  sulphate  of  lime  and  other  soluble 


s.ilts.  The  conversion  of  the  bicarbonate  in  the  process 
of  softening  is  rapid  ;  but  the  dillioulty  of  dealing  with 
the  fine  precipitate,  which  requires  timo  to  settle,  has 
hindered  the  general  adoption  of  the  process,  though  it 
has  been  applied  successfully  at  various  works  deriving 
their  supply  from  chalk  wells,  Tho  precipitation  of  the 
carbonate  of  limo  in  tho  softening  process  has  been 
observed  to  remove  to  a  great  extent  tho  micro-organisms 
in  the  water,  confirming  tho  view  expressed  above,  that 
precipitation  sweeps  down  with  it  tho  minute  germs,  as  in 
this  case  tho  chemical  action  could  not  influence  them. 
The  waters  obtained  from  mountainous  districts  are  very 
soft,  and  therefore  very  valuable  for  manufacturing 
districts ;  but  they  have  more  action  upon  lead,  and  are 
more  liablo  to  absorb  organic  impurities  than  water 
highly  charged  with  inorganic  salts. 

Storage. 

Quataity  of  Daily  Supply. — Tho  water-supply  re(juired 
is  estimated  in  gallons  per  head  of  population,  with 
additions  in  manufacturing  districts  for  trade  purposes. 
The  consumpt'iou  varies  greatly  in  different  towns,  ranging 
from  about  12  to  50  gallons  per  head  per  day ;  and  it 
depends  more  upon  tho  fittings  and  other  sources  of  waste 
than  upon  the  habits  of  the  population,  though  the  con- 
sumption per  head  is  greater  in  tho  wealthier  quarters. 
An  ample  supply,  for  domestic  and  general  requirements, 
is  from  20  to  25  gallons  per  head  daily.  The  actual  rato 
of  consumption  varies  with  the  timo  of  day,  and  also  with 
the  period  of  the  year,  being  greatest  between  7  and 
10  A.M.,  and  in  June,  July,  and  August,  and  least  from 
9  P.M.  to  5  A.M.,  and  in  January,  February,  and  March. 

Where  the  quality  of  the  supply  drawn  from  different 
sources  varies,  as  in  London  (tho  water  from  the  deep 
wells  in  tho  chalk  being  far  superior  to  that  derived  from 
the  Lea),  and  where  filtration  has  to  bo  largely  adopted,' 
it  is  unfortunate  that  tho  best  supply  canno'/  be  devoted 
to  drinking  and  cooking,  and  the  inferior  in  quality  and 
unfiltered  waters  used  for  cleaning,  for  gaidens,  stables, 
water-closets,  flushing  sewers,  watering  the  streets,  and 
extinguishing  fires.  Besides,  however,  the  cost  of  a 
duplicate  system  of  mains  and  pipes,  with  the  addition,  in 
Loudon,  of  difficulties  between  independent  companies,  the 
carelessness  of  persons  in  drawing  from  tho  two  supplies 
has  been  considered  a  bar  to  this  separation.  It  is  possible, 
however,  that,  when  the  population  becomes  still  more 
dense,  and  pure  water  more  diflicult  to  obtain,  these  objec- 
tions may  be  overruled,  and  the  Durest  supply  devoted  to 
special  uses. 

Service-Reservoir. — To  provide  a  sufficient  reserve  for 
sudden  demands,  such  as  for  a  fire,  and  to  ensure  an 
adequate  supply  to  every  house,  a  service-reservoir  has  to 
be  constructed,  into  which  the  water  from  the  source  of 
supply  is  led.  The  reservoir  consists  generally  of  a  brick 
or  concrete  tank,  rendered  inside  with  cement,  sunk  in 
the  ground,  and  roofed  over  with  brick  arches  resting  on 
the  side  walls  and  intermediate  pillars,  over  which  a 
covering  of  earth  is  spread.  By  this  means  light  and 
heat  are  excluded,  which,  together  with  a  depth  of  at 
least  15  feet  of  water,  prevents  tho  growth  of  minute 
aquatic  plants,  of  which  tho  germs  are  found  in  some  well 
waters,  particularly  from  the  New  Red  Sandstone,  and 
maintains  the  water  at  a  tolerably  even  temperature.  Tho 
re.'iervoir  should  have  a  capacity  of  not  less  than  twenty- 
four  hours'  supply,  and  should  be  at  a  suflicient  elevation 
to  command  the  whole  of  the  district  it  serves,  and  if  pos- 
sible afford  a  good  pressure  on  the  fire-hydrants.  'Where 
a  town  stands  at  very  different  levels,  separate  reservoirs 
at  different  elevations  for  supplying  tho  high-level  and 
low-level  districts  are  advisable,  to  equalize  tho  pressure. 
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The  water  is  led  from  ths  service-reservoir  through  cast- 
iron  mains  to  the  branch  mains,  from  which  the  service 
pipes  convey  it  to  tha  several  houses.  Lead  is  generally 
preferred  for  house  connexions,  owing  to  the  facility  with 
■which  it  can  bo  adapted  to  structural  requirement-s.  The 
caly  objection  to  it  is  that  it  is  attacked  by  some  very 
Boft  waters,. oxide  of  lead  being  formed,  which  b  partially 
Biluble  and  very  injurioas  to  health.  With  free  carbonic 
Bcid,  however,  the  pipe  becomes  coated  with  carbonate  of 
iead,  which  is  insoluble  in  water  and  protects  the  pipe 
from  further  action.  Peat  also  in  water  protects  the  lead 
pipes,  by  depositing  a  surface  film.  In  the  case  of  hard 
waters,  the  lead  soon  becomes  coated  vdth  sulphate  of 
lime.  Accordingly,  it  is  only  under  exceptional  conditions 
that  the  employment  of  lead  for  pipes  is  deleterious ;  but 
it  should  be  prohibited  for  the  lining  of  cisterns  where 
the  vwter  may  be  stored  for  long  periods. 

Domestic  filters  are  very  valuable  for  local  well  end 
spring  supplies,  and  afford  an  additional  safeguard  against 
accidental  impurities  in  public  supplies  (see  Fh.ter). 

Intermittent  and  Constant  Supply. — Formerly  the  com- 
mon form  of  supply  was  on  the  intermittent  system.  On 
this  plan,  each  house  is  provided  with  a  cistern,  into  which 
water  from  the  main  is  admitted  for  a  short  period,  once 
or  twice  a  day,  by  means  of  a  valve  on  each  service  main, 
which  is  opened  and  closed  by  the  turncock  for  each 
separate  district.  When  the  cistern  is  filled,  the  inlet 
pipe  is  closed  by  the  rising  of  the  floating  ball  shutting 
the  ball  tap.  The  supply  is,  accordingly,  limited  to  the 
contents  of  the  cistern,  except  during  the  short  period  the 
water  is  turned  on  ;  and  the  cistern  is  proportioned  to  the 
accommodation  of  the  house.  The  water  in  these  open 
cisterns  is  liable  to  contamination  from  impurities  of 
various  kinds  settling  in  them  and  not  being  cleaned  out ; 
and  it  is  often  exposed  to  heat,  a  smoky  atmosphere,  and 
dust,  and  sometimes  to  sewage  gas.  Moreover,  in  the 
event  of  a  fire,  the  turncock  has  to  be  summoned  before 
a  supply  of  water  can  be  obtained.  Accordingly,  the 
adoption  of  the  constant  system  has  been  urged,  and  in 
many  places  carried  out.  The  advantages  of  drawing  a 
fresh  supply  always  direct  from  the  main,  and  of  having 
an  ample  supply  constantly  at  hand  to  meet  any  emergency 
are  unquestionable ;  but  the  constant  supply  of  water 
necessitates  the  strengthening  and  very  careful  inspection 
of  the  pipes,  joints,  and  fittings,  to  prevent  fracture  and 
avoid  leak.igo  under  a  continuaWond  increased  prci!sure, 
and  is  liable  to  lead  to  a  careless  waste  of  water  if 
unchccke<l  by  a  meter.  Before  substituting  a  constant 
for  an  intermittent  suppi)',  it  is  essential  to  overhaul 
thoroughly  the  pi|>c3  and  joints,  and  to  sutistitute  screw- 
down  taps,  which  close  gradually,  for  the  leaky  suddenly- 
closing  plug  taps,  which  throw  a  sudden  pressure  on  the 
pi|"  1.  Wii-to  in  water-closets  can  l)c  etoppcd  by  the 
in-'  rli'in  <pf  a  wa.Hto  preventer,  which  only  allows  a  definite 
<|u.iiaity  of  water  to  iioss  each  time  the  plug  is  raised  (sec 
S'  II  i.i'i.  Tlio  detection  of  accidental  wxsto  from 
I  lK.'cn  much  facilitated  by  the  introduction  of 

"  ''T   meter,    which    records   graphically,    on   a 

I  lindcr,  the  amount  of  water  which  ia  passing 

'•  ,  liero  the  meter  is  fixed.     Ity  fixing  thy  meter 

'  r        '  of  the  (li.itri't  mains  at  night,  when  nio«l  of  the 
i    1  flow  in  runiiii.  •  i'.  "i.te,  and  shutting  off  huc- 
I  •'  Msrvice  ]  -li  which  water  i;i  heard 

'  '-  111"  ''  '^  iTiim  of  flow  at  each 

•  {O^itinn  and  extent 

'<'  :.  it  places  lenks  must 

ho  nrmrnnif,  and  wliirli  nro  tlin  worKt,  nci'ding  attention 
first.     Thiii   method    of   iujuoction  wan    fir.^t   adupt^id  at 


Liverpool  in  1873;  and,  besides  effecting  a  considerable 
economy,  it  enabled  the  constant  service  to  be  restored, 
which  the  previous  waste  had  rendered  impracticable. 

Water-Mfiers. — There  are  two  classes  of  v^-ater-meters, 
— the  positive  and  the  inferentiaL  The  positive  meter, 
such  as  Kennedy's  and  Frost's  piston  meters,  measures 
the  actual  quantity  of  water  passed  through  it,  as  recorded 
by  the  strokes  of  a  piston  working  in  the  cylinder,  which 
is  successively  filled  from  the  top  and  bottom,  and  affords 
a  measure  of  the  water  introduced  ;  whilst  the  inferential 
meter,  such  as  that  of  Siemens,  measures  only  the  revolu- 
tions of  a  turbine  actuated  by  the  flow  of  the  passing  water, 
of  which  the  quantity  is  deduced  from  the  velocity.  The  posi- 
tive meter  is  more  accurate,  and  measures  very  small  flows; 
whereas  the  turbine  meter  may  sov.'.ctlmes  not  bo  turned 
by  very  small  flows  which  are  gradually  increased.  Measure- 
ment by  meter  would  seem  naturally  to  follow  the  adoption 
of  the  constant  service  for  domestic  supply,  as  well  as  for 
manufactories.  Its  general  adoption  has,  however,  been 
hindered  by  the  fear  that  a  charge  by  quantity,  instead  of 
by  rental,  might  press  unduly  upon  the  poorer  classes, 
an4  induce  them  to  stint  themselves  of  a  proper  supply, 
and' also  the  difficulty  of  obtaining  a  very  cheap  and  at 
the  .same  time  a  perfectly  trustworthy  meter  of  adequate 
durability.  To  avoid  the  possibility  of  checking  a  suffi- 
cient use  of  water  in  the  poorer  tenements,  it  has  been 
proposed  to  allow  a  definite  supply  at  the  ordinary  rate, 
and  only  to  charge  by  meter  for  any  excess  over  this 
amount.  (l.  f.  v.-ii.) 

WATERTON,  Charles  (1782-1865),  naturalist  and 
traveller,  descended  from  a  very  ancient  Engli.sh  family, 
was  born  at  Walton  Hall,  near  I'ontcfract,  Yorkshire,  in 
1782.  After  being  educated  at  the  Itoman  Catholic  college 
of  Stonyhurst,  and  travelling  a  short  time  dn  the 
Continent,  he  went  to  Demcrara  to  manage  some  estates 
belonging  to  his  family.  He  continued  in  this  occupa- 
tion for  about  eight  years,  when  ho  began  those  wander- 
ings upon  the  results  of  which  his  fame  as  a  naturalist 
principally-  rests.  In  his  first  journey,  which  began  in 
1812,  and  the  principal  object  of  which  was  to  collect 
the  poison  known  aa  curari,  he  travelled  through  Britiiih 
Quiana  by  the  Deihcmra  and  Essequibo  rivers  to  the 
frontiers  of  Brazilian  Guiana,  making  many  natural  history 
collections  and  observations  by  the  way.  After  si>ending 
some  time  in  England  he  returned  to  South  America 
in  1816,  going  by  Pernnmbuco  and  Cayenne  to  Ikitish 
Guiana,  where  again  he  devoted  his  time  to  the  most 
varied  observations  in  natural  history.  For  the  third 
time,  in  1820,  ho  sailed  from  England  for  Demcrara, 
and  ogain  bo  spent  his  time  in  similar  pursuits.  Another 
sojourn  in  England  of  about  three  years  was  followed 
by  a  visit  to  the  United  States  in  1821  ;  and,  bating 
touched  at  several  of  the  We.'<t  India  i.slands,  he  again 
went  on  to  Domerara,  returning  to  England  at  the  end  of 
the  year.  In  1828  ho  published  the  results  of  his  four 
journeys,  under  the  title  of  WanJcrinyi »'»  .S'ohM  Amerwa, 
— con.'si.xting  largely  of  a  collection  of  observations  on  the 
ap[>camncc,  character,  and  habits  of  many  of  the  animals 
to  be  found  in  British  Guiana.  Watorton  was  a  keen  ond 
ocrurnto  observer,  and  his  descriptions  ore  of  a  gluphic 
and  humorous  choracter,  rarely  to  bo  found  in  works  on 
natural  history.  lie  married  in  182".',  and  from  that  time 
lived  mostly  at  Walton  llnll,  devoting  himfclf  to  the 
improvement  of  bis  estate,  to  country  pursuit)",  and  to 
natural  history  obaervations.  Watorton  niso  publi.'.hivl 
three  series  of  essays  on  various  subjects  ronnerfod 
with  nittural  history.  Ho  died  May  27,  186D,  from  the 
result  of  nn  iirrident. 

W.VTKUTOWN,  a  city  of  the  United  KtafcH,  the  rcoin^y 
■oat  of  Jeffur,on  county,  Now  York,  vs  situated  upon  both 
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sides  el  Black  Rivor,  7  miles  above  its  moutb,  and  is  140 
miles  northwest  of  Albany.  It  is  laid  out  rather  irrcj^J- 
larly,  with  00  ml^os  of  streets,  is  supj'lied  with  water  by 
pumping,  wstcr  power  Iniing  used,  and  is  well  fcwcrod. 
The  jxipulation  in  ISS-O  was  10,OC'7,  including  2iii  of 
forciirn  birth.  The  river  nt  this  jK-int  is  OO  yards  wide. 
It  fails  112  feet  in  two  miles,  and  l!owg  through  the  city 
in  a  succession  of  rapids,  furnishing  a  mag-iiticent  water- 
power  to  the  numerous  jwpcr.  woollen,  and  cotton  mills 
and  machine  shops  which  line  its  banks. 

Tho  flret  scttU'tncnl  wao  made  in  ISOO.  miil  the  town  had  a  rapid 
f^wth  from  tho  start     The  citi-  vts  chnrlcrcd  in  1809. 

.AVATERTOWN,  a  city  in  Jefferson  and  Dodgo  counties, 
Wi.vwn.^iu,  UnitcJ  States,  is  situated  upon  both  sides  of 
R-v-k  river,  in  a  rich  farming  region.  Its  population  in 
IfsO  was  7S83,  3072  of  thom  of  foreign  birth.  Tho  river 
furnishes  a  valuable  water-power  for  extensive  manufac- 
tures. Watcrtown  contains  tho  North-Western  University, 
a  Lutheran  institution,  and  a  Roman  Catholic  seminary. 
About  two-thinis  of  the  present  population  are  .Germans 
or  t'        '  dants. 

A'.  -      Seo  Watee-Sdtply. 

A\  .\  1 1  ( Jiii ',  a;i  p.ncient  market  town  of  Herts,  is  situated 
on  a  ridgo  of  gravel  overlooking  the  river  Cobe,  on  tho 
Grand  Junction  Canal  and  on  tho  London  and  North- 
western Railway,  branches  of  which  here  diverge  to  St 
All'ans  and  to  Rickmansworth,  8  miles  south- west  of  Si; 
Albans  and  17J  north-west  of  London  by  rail,  the  distance 
by  road  fri'm  Charing  Cross  being  15  miles.  It  consists 
chiefly  of  ono  spacious  street,  about  H  mile  in  length, 
running  north-westwards  from  the  river.  A  bridge  con- 
nects it  with  Bushey  on  the  south  side  of  the  river,  a  suburb 
chiefly  of  villas.  The  church,  dedicated  to  St  Mary,  with 
embattled  tower,  and  spiro  100  feet  high,  was  restored  in 
1S71  at  a  cost  of  £11,000.  The  other  principal  public 
buildings  are  the  masonic  hall  (1873),  the  public  library 
and  school  of  art,  a  building  of  brick  in  the  Gothic  style, 
erected  in  1873-74  at  the  cost  of  .£3400,  tho  county  court 
and  sessions-houso,  the  agricultural  hall,  and  tho  literary 
institute.  Among  the  benevolent  institutions  are  tho 
London  Orphan  Asylum,  founded  in  1813,  rebuilt  in  1870 
in  tho  Elizabethan  style,  and  having  accommodation  for 
COO  children  ;  the  almshousea  of  the  Salters  Company, 
London,  and  the  almshouses  erected  in  187G  by  the  counte.ss 
of  Essex  for  superannuated  servants.  There  is  a  cemetery 
of  14  acres  laid  out  in  1858.  For  tho  water-supply  of  tho 
town  a  reservoir  capable  of  containing  one  million  gallons 
has  lately  been  constructed.  The  to\yn  possesses  corn-mills, 
l>rowerie-5,  malt-kilns,and  an  iron  foundry.  Thepopulation 
of  the  urban  sanitary  district  (area  530  acres)  in  1871 
was  7101,  and  in  1881  it  was  10,073.  In  1882  the  area 
of  the  urban  sanitary  district  was  extended  to  871  acres; 
the  population  of  that  area  in  18S1  was  12,162. 

Watford  ia  not  mentioned  in  Domesday,  being  then  inclndcd  in 
the  mjinor  of  Cashio,  belonging  to  tho  abbey  of  St  Albans.  The 
town  received  tho  grant  of  a  market  from  Jlcnry  I.  AVben  tho 
abbey  of  St  .Vllnns  was  dissolved  in  1549,  Watford  fell  to  the 
crown.  In  lew  it  came  into  the  possession  of  Thomas  Marbury, 
and  it  hoA  Ix-longcd  to  the  carls  of  Essex  sinco  1767. 

WATSON,  Richard  (1737-1816),  bishop  of  Llandaff, 
was  bom  in  August  1737  at  Heversham,  in  Westmorland, 
and  was  the  son  of  the  master  of  the  grammar  school  of 
that  place.  Ho  was  entirely  educated  by  his  father,  who 
Bont  him  in  1754  to  Trinity  College,  Cambridge,  with  "a 
considerable  stock  of  classical  learning,  a  spirit  of  per- 
severing industry,  and  an  obstinate  provincial  accent" 
He  was  elected  a  fellow  of  Trinity  in  1760,  and  about  the 
same  time  had  the  offer  of  the  post  of  chaplain  to  tho 
factory  at  Bencoolen.  "You  arc  too  good,"  said  the 
ir.--tcr  of  Trinity,  "  to  die  of  drinking  punch  in  the  torrid 
zoDc,"  and  Watson,  instead  of  becominz,  as  he  had  flattered 


himself,  a  great  Orientalist,  remained  at  home  to  be 
elected  professor  of  chemistry,  a  science  of  which  ho  did 
not  nt  tho  time  pos.sess  the  simjilest  rudiments.  ■  "  I  buried 
myself,"  ho  says,  "  in  my  laboratory,  and  in  fourteen 
months  read  a  courso  of  chemical  lectures  to  a'  vary  full 
audience."  Not  tho  least  of  his  services  was  to  procure 
nu  ondowMient  for  the  chair,  which  served  as  a  precedent 
in  similar  instances. 

In  1771  he  became  a  candidate  for  the  regius  pre?- 
fessorship  of  divinity,  and  at  the  age  of  thirty-four  gained 
what  he  calls  "  tl;e  first  place  for  honour  in  the  university." 
"  and,"  he  odds,  "  exclusive  of  the  mastership  of  Trinity 
College,  I  have  made  it  the  first  for  profit.  I  found  it  not 
worth  £330  a  year;  it  is  now  (1814)  worth  XIOOO  at 
the  least."  Ho  did  not  entirely  renounce  tho  study  of 
chemistry  :  in  17GS  ho  had  published  Inslitvlioiies  Melal- 
lurgic.v,  intended  to  give  a  scientific  form  to  chemistry  by, 
digesting  facts  established  by  experiment  into  a  coimoctcd 
series  of  propositions.  In  1781  he  followed  this  up  with 
a  volume  of  Chemical  Ssaam,  which  Davy  told  De  Quincey 
remained  as  late  ns  1813,  after  all  recent  discoveries, 
unsurpassed  as  a  manual  of  introductory  discipline.  But 
on  the  day  on  which  ho  composed  his  preface  ho  burned 
nil  his  chemical  manuscripts,  and  never  returned  to  the 
subject.  His  courso  as  professor  of  divinity  was  no  less 
decisive.  "  I  reduced  tho  study  of  divinity  into  as 
narrow  a  compass  as  I  could,  for  I  determined  to  study 
nothing  but  my  Bible."  IIo  produced  several  anonymous' 
pamphlets  on  tho  liberal  sido  in  tho  subscription  con- 
troversy and  other  topics  of  tho  day,  and  some  sermons,' 
one  of  which  was  thought  likely  to  havo  involved  him  in 
a  prosecution,  but  which,  Dunning  said,  contained  "just 
such  treason  as  ought  to  bo  preached  once  a  month  at  St 
James's."  It  is  said  to  havo  prevented  his  obtaining 
the  provostship  of  Trinity  College,  Dublin.  In  177C  he 
answered  Gibbon's  chapters  on  Christianity,  and  had  tho 
honoiu-  of  being  ono  of  tho  only  two  opponents  whotn 
Gibbon  treated  with  respect.  In  1781  ho  was  prostrated 
with  a  malignant  fever,  from  the  cffecls  of  which  he  never 
wholly  recovered,  nnd  which  served  as  an  excuse  for  that 
neglect  of  many  duties  which  remains  the  chief  stain  upon 
his  character.  He  had  always  opposed  tho  American  War, 
and  when  the  accession  of  Lord  Shelburno  to  power  in 
1782  afforded  tho  then  unfrequent  opportunity  of  advanc- 
ing a  Liberal  in  politics  and  religion  to  a  bishopric,  Watson 
was  mado  bishop  of  Llandaff,  being  permitted  to  retain 
his  other  preferments  on  account  of  the  poverty  of  tho  see. 
Shelburne,  he  says,  expected  great  service  from  him  as  a 
pamphleteer,  but  Watson  proved  from  the  ministerial 
point  of  view  a  most  impracticable  prelate.  He  imme- 
diately brought  forward  a  scheme  for  improving  the  con- 
dition of  the  poorer  clergy  by  equalizing  tho  incomes  of 
tho  bishops,  the  reception  of  which  at  tho  time  may  be 
imagined,  though  it  w'as  substantially  the  same  a:)  that 
carried  into  effect  by  Lord  Melbourne's  Government  fifty 
years  later.  Watson  now  found  that  he  possessed  no 
influence  with  the  minister,  and  that  ho  had  destroyed  his 
chance  of  the  great  object  of  his  ambition,  promotion  to  a' 
better  diocese.  Neglecting  both  his  see  and  his  professor- 
ship, to  which  latter  Ee  appointed  a  deputy  described  as 
highly  incompetent,  ho  withdrew  to  Calgarth  Pari:,  in  his 
native  county,  where  he  occupiei^itmsclf  largely  in  form- 
ing plantations  and  tho  improvement  of  agriculture.  He 
nevertheless  frequently  came  forward  as  a  preacher  and  a 
speaker  in  the  House  of  Lords,  but  his  only  -sery  con- 
spicuous appearance  before  the  public  was  Lis  warm 
support  of  the  prince  of  Wales's  unqualified  cla'.m  to  the 
regency  on  the  insanity  of  tho  king  in  1788,  w'.iich  com- 
pleted his  disgrace  at  court.  In  1706  he  puVlished  his 
'  Ayology  /or   the  Bible,  in   answer  to  Thoma-T  Paine,  at 
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present  the  best  known  of  his  numerous  writings.  It  was 
most  effective  in  its  day ;  in  ours  Christianity  would 
hardly  be  attacked  or  defended  by  the  arms  employed  by 
e'ther  disputant.  Undi.smayed  by  the  displeasure  of  the 
court,  or  perhaps  hoping  to  overcome  it,  Watson  continued 
to  exert  his  pen  with  vigour,  and  in  general  to  good 
purpose,  denouncing  the  slave  trade,  advocating  the  union 
with  Ireland,  and  offering  financial  suggestions  to  Pitt, 
who  seems  to  have  frequently  consulted  him.  In  179S 
his  Address  to  Ou  People  of  Great  Britain,  enforcing 
resistance  to  French  arras  and  French  principles,  ran 
through  fourteen  editions,  but  estranged  him  from  many 
old  friends,  who  accused  him,  probably  with  injustice,  of 
aiming  to  make  his  peace  with  the  Government  In  1S07 
the  advent  of  a  Whig  ministry  almost  brought  the  coveted 
preferment,  within  reach.  Had  Dr  JIarkhara  died  a  few 
months  Boonor  Watson  would  have  been  archbishop  of 
York.  Such  a  disappointment  might  palliate  the  querulous 
strain  of  his  ccnversation  and  published  references  to 
himself,  though  it  could  not  render  it  dignified  or  decorous. 
Da  Quincey,  however,  who  knew  the  bishop  personally  in 
bis  latter  years,  while  severely  criticizing  his  complaints, 
allows  that  his  temper  had  not  been  soured  by  disappoint- 
ment "  His  lordship  was  a  joyous,  jovial,  and  cordial 
host''  He  died  on  July  2,  1816,  having  occupied  bis 
latter  years  in  the  composition  and  revision  of  an  autobio- 
gri'phy,  which,  wnth  all  its  egotism  and  partiality,  is  a 
valuable  work,  and  the  chief  authority  for  his  life. 

As  an  advocate  of  liberal  rriuciplt-3  in  churcli  and  state,  "Watson 
str.nds  almost  alone  ainong  the  prelates  of  hi«  dny ;  and  it  cannot  be 
raid  that  his  longing  for  pi-cferment,  violent  and  unbecoming  as 
it  was,  seduced  Lim  into  mean  actions  or  unworthy  compliances. 
His  ch.iracter  is  high  enough  to  make  it  cause  for  regret  that  it 
should  stand  no  higher,  as  it  easily  might  if  lie  had  po-»3ts5cd  a 
Dicer  sens«  of  dignity  and  had  not  mfcasurtj  success  so  <-xclu- 
siTely  by  the  attainment  of  wealth  and  station.  Hard-bcaJ'-il  ond 
pushing,  ho  yet  had  an  intellectual  conscienco  ;  the  two  main  ele- 
ments of  his  character  stood  in  each  other's  way  :  be  failed  as  a 
courtiT,  and  did  not  leave  a  wholly  imbUmished  reputation  as 
a  patriot.  As  a  bishop  he  neither  was  nor  endeavoured  to  be 
anyth'Qg  ;  as  an  eoclc.siastical  st.itesman  it  was  his  misfortune  to 
hare  been  born  fifty  years  too  soon.  His  massive  but  nnoriginal 
iotclU'Ct  is  jnvtijr  characterized  by  De  Quincey  as  '.'robust  and 
commonplace."  (R.  G.) 

WATT,  James  (1736-1819),  the  inventor  of  the 
jiodcm  condensing  steam-engine,  was  born  at  Greenock 
on  the  19th  of  January  1736.  His  father  was  a  small 
merchant  there,  who  lost  his  trade  and  fortune  by  unsuc- 
cessful speculation,  and  James  was  early  thrown  on  his 
own  resource.^.  Having  a  taste  for  mechanics  he  made 
Lis  way  to  LfOndon,  at  the  ago  of  nineteen,  to  learn  the 
i>nsinos8  of  a  philosophical-instrument  maker,  and  became 
apprenticed  to  one  Morgan,  in  whose  service  ho  remained 
for  twelve  months.  From  u  child  ho  had  been  extremely 
cl'  li'  itc,  and  the  hard  work  and  frugal  living  of  his  London 
pupilage  taxed  his  strength  so  severely  that  he  was  forced 
at  the  end  of  a  year  to  seek  rest  at  home,  not  however, 
until  ho  had  gained  a  fair  knowledge  of  the  trade  and 
bocomo  bandy  in  the  use  of  tools.  Before  going  to  London 
ho  \\:A  m.'.ilc  acquaintance  with  some  of  the  profes-ioni  in 
(''  ;:",  and  on  his  return  to  Scotland  in  17.^6  ho 

c  '.lit  and  obtained  work  in  repairing  a«trono- 

mical  instruments.  Ho  next  tried  to  cstalilitth  him.sclf  as 
fto  instrument  maker  in  Glasgow,  but  the  city  guilds 
would  not  rccognirx)  a  craftsman  who  had  not  nerved 
the  full  term  of  common  apprenticeship,  and  Watt  was 
forbidden  to  ojjcn  shop  in  tho  burgh.  Tlio  college,  how- 
ever, t-mlt  him  under  it*  protection,  and  in  17.^7  ho  was 
r  '  !  1  its  precincts  with  tho  titio  of  mathematical- 

ii  ..  iker  to  tho  university. 

lUluiu  iii.^ny  months  Black,  tho  discoverer  of  latent 
heat,  then  lL"t4irur  on  chemistry,  and  Rohison,  then  a 
■tudont,  afterwards  |iro(«wor  of  natural  philosophy,  bccamo 


his  intimate  friends,  and  with  them  he  often  discussed  the 
possibility  of  improving  the  steam-engine,  of  which  at  that 
time  Kewcomen's  was  the  most  advancel  Vpe.  Th« 
engine  was  then  applied  only  to  pumping  water, — chiefly 
in  tho  drainage  of  mines ;  and  it  was  so  clumsy  and 
wasteful  of  fuel  as  to  be  but  little  used.  Some  early 
experiments  of  Watt  in  1761  or  1762  led  to  no  positive 
result,  but  in  176i  his  attention  was  seriously  drawn  to 
the  matter  by  having  a  model  of  Xewcomen's  engine,  which 
formed  part  of  the  college  collection  of  scientific  apparatus, 
given  him  to  repair.  Having  pot  the  model  in  order,  he 
was  at  once  struck  with  its  enormous  consumption  of 
steam,  and  set  himself  to  examine  the  cause  of  this  and  to 
find  a  remedy. 

In  Newcomen's  engine  the  cylinder  stood  vertically 
under  one  end  of  the  main  lever  or  "beam"  and  was  open 
at  the  top.  Steam,  at  a  pressure  scarcely  greater  than 
that  of  the  atmosphere,  was  admitted  to  the  under  side ; 
this  allowed  the  piston  to  be  pulled  up  by  a  counterpoise 
at  the  other  end  of  the  beam.  Communication  with  the 
boiler  was  then  shut  off,  and  tho  steam  in  the  cylinder 
was  condensed  by  injecting  a  jet  of  cold  water  from  a 
cistern  above.  The  pressure  of  the  air  on  the  top  of  tho 
piston  then  drove  it  down,  raising  the  counterpoise  and 
doing  work.  The  injection  water  ond  condensed  steam 
which  had  gathered  in  the  cylinder  were  drained  out  by  a 
pipe  leading  down  into  a  well. 

Watt  at  once  noticed  that  the  alternate  heating  and 
cooling  of  the  cylinder  in  Newcomen's  engine  made  it 
work  with  tedious  slowness  and  excessive  consumption  of 
steam.  ^Vhen  steam  was  (jdmitted  at  the  beginning  of 
each  stroke,  it  found  the  metal  of  the  cylinder  and  piston 
chilled  by  contact  with  tho  condensed  steam  and  cold 
injection  water  of  the  previous  stroke,  and  it  was  not 
until  much  steam  had  been  condensed  in  heating  tho 
chilled  surfaces  that  the  cylinder  was  able  to  fill  and  the 
piston  to  rise.  His  first  attempt  at  a  remedy  was  to  uso 
for  tho  material  of  the  cylinder  a  substance  that  would 
take  in  an  1  give  out  heat  slowly.  Wood  was  tried,  but  it 
made  matters  only  a  little  better,  and  did  not  promise  to 
be  durable.  Watt  observed  that  tho  evil  was  intensified 
whenever,  for  the  sake  of  making  a  good  vacuum  under 
the'  piston,  a  specially  large  quantity  of  injection  water 
was  supplied. 

He  then  entered  on  a  scientific  examination  of  the  pro- 
perties of  steam,  studying  by  experiment  tho  relation  of  its 
density  and  prcs.'suro  to  the  temperature,  and  concluded 
that  two  conditions  were  c.<scnti.-\l  to  the  economic  uso  of 
steam  in  a  condensing  steam-engine.  Ono  was  that  tho 
temperature  of  tho  condensed  steam  should  bo  as  low  as 
possible,  100°  F.  or  lower,  otherwise  tho  vacuum  would 
not  be  good  ;  tho  other  was,  to  quoto  his  own  words, 
"  that  tho  cylinder  should  bo  always  as  hot  as  the  btcam 
which  entered  it."  In  Newcomen's  engine  these  two  con- 
ditions were  incompatible,  and  it  was  not  for  some  months 
that  Watt  saw  a  means  of  reconciling  them.  Early  in 
176."),  while  walking  on  n  Sunday  afternoon  in  Glasgow 
Green,  tho  idea  Hashed  upon  him  that,  if  tho  steam  were 
conden.scd  in  a  vchscI  dl.'*tinct  from  tho  cylinder,  it  would 
bo  procticaMo  to  make  tho  lemi>eraturo  of  condensation 
low,  and  still  keep  the  cylinder  hot  Let  this  separate 
vciviol  Ix)  ki'pt  cold,  cither  by  injecting  cold  water  or  by 
letting  it  stream  over  tho  outside,  and  let  a  vacuum  bo 
maintoincd  in  the  vivisel  Then,  wKnovcr  coromuiiirotion 
was  niftdo  lictween  it  and  tho  cylinder,  stoam  would  ]<ass 
over  from  the  cylinder  and  \«>  con<lcn»o<l  ;  tho  jiressuro  in 
tho  cyliniler  would  lio  as  low  iis  tho  prcwnro  in  tho  con- 
den-'tr,  but  tho  tcnijiomturo  of  tho  metal  of  tho  cylinder 
wfiulil  remain  high,  iiincc  no  injection  wotcr  need  touch  it 
Without  delay  Watt  put  this  idea  to  tho  test,  end  found 
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that  tho  separato  condenser  did  act  as  ho  had  anticipated. 
To  maintain  tho  vacuum  in  it  ho  added  another  now 
organ,  namely,  tho  air-|Hin!p,  tho  function  of  which  is  to 
rvniove  tho  condou-^otl  steam  and  water  of  ii^jcction  along 
with  any  air  that  gnthtrs  in  the  condenser. 

To  further  his  object  of  keeping  tho  cylinder  aa  hot  as 
tho  stcani  that  entered  il,  Watt  supplemented  his  great 
invention  of  tlio  scparato  condcn.-er  by  several  less  notable 
but  still  iiupjrlunt  improvements.  In  Nowcoracn's  ongino 
B  layer  of  water  over  tho  piston  had  been  used  to  keep  it 
steam-tight;  Watt  substituted  a  tighter  packing  lubricated 
by  oil  In  Xewcomen's  engine  tho  upper  end  of  the 
cylinder  was  0{>en  to  tho  air  ;  Walt  covered  it  in,  leading 
tho  piston  rot!  through  a  steam-tight  sluflingbox  in  tho 
cover,  and  allowed  steam  instead  of  air  to  presi  on  the  top 
of  thci'iston.  In  Neweomen's  ongino  the  cylinder  had  no 
clothing  to  reduce  loss  of  heat  by  radiation  and  conduction 
fto  '•-  ."'.•■:t  surface  ;  Watt  not  only  cased  it  in  non-con- 
li'  :,:1,  such  as  wood,  but  introduced  a  steam- 

jai..vL'.,  r  ; .;.  .r  of  steam,  between  the  cylinder  proper  and 
an  outir  .-lail.  All  thcso  feature*  were  specified  in  his 
first  pa!t  nt,  in  words  which  havo  been  quoted  in  the  article 
Steam  E.VGiNE,  vol.  x.\iL  p.  475  (q.v.). 

Thi=  jiatcnt  «-as  not  obtained  till  January  1769,  nearly 
four  yc-irs  after  the  inventions  it  covers  had  been  made. 
In  the  interval  Watt  had  been  striving  to  demonstrate  the 
merits  of  his  engine  by  trial  on  a  large  scale.  His  earliest 
CTperiments  left  him  in  debt,  and,  finding  that  his  ov.'n 
means  were  quito  insufficient  to  allow  him  to  continue 
them,  he  agreed  that  Dr  Roebuck,  founder  of  the  Carron 
iron-works,  should  take  two-thirds  of  the  profits  of  the 
invention  in  consider.lion  of  his  bearing  tho  cost.  An 
engine  was  then  erected  at  Kinneil,  near  Linlithgow,  where 
Roebuck  lived,  and  this  gave  Watt  the  opportunity  of 
facing  many  difficulties  in  details  of  construction.  But 
the  experiments  made  slow  progress,  for  Roebuck's  affairs 
.  became  embarrassed,  and  Watt's  attention  was  engaged 
by  other  work.  He  had  taken  to  surveying,  and  was  fast 
gaining  reputation  as  a  civil  engineer.  In  17C7  he  was 
employed  to  make  a  survey  for  a  Forth  and  Clyde  canal, 
— a.scheme  which  failed  to  secure  imrliamentary  sanction. 
This  was  followed  during  the  next  six  years  by  surveys 
for  a  canal  at  Monkland,  for  another  through  the  valley 
of  Strathmore  from  Perth  to  Forfar,  and  for  others  along 
the  lints  afterwards  followed  by  the  Crinan  and  Caledonian 
Canals.  He  prepared  plans  for  tho  harbours  of  Ayr,  Port- 
Glasgow,  and  Greenock,  for  deepening  the  Clyde,  and  for 
bailding  a  bridge  over  it  at  Hamilton.  In  the  course  of 
this  work  he  invented  a  simple  micrometer  for  measuring 
distances,  consisting  of  a  pair  of  horizontal  hairs  placed  in 
the  focus  of  a  telescope,  through  which  sights  were  taken 
to  a  fixed  and  6iovable  target  on  a  rod  held  upright  at 
the  phice  whose  distance  from  tho  observer  was  to  bo 
determined.  Tho  micrometer  was  varied  in  a  number  of 
ways ;  and  another  fruit  of  his  ingenuity  about  the  same 
time  was  a  machine  to  facilitate  drawing  in  perspective. 

Sfcanwhilo  the  engine  had  not  been  wholly  neglected. 
Watt  had  secured  his  patent;  the  Kinneil  trials  had  given 
him  a  store  of  valuable  experience ;  Roebuck  had  failed, 
but  another  partner  was  ready  to  take  his  place.  In  17G8 
Watt  had  made  the  acquaintance,  through  his  friend  Dr 
Small,  of  Matthew  Boulton,  a  man  of  energy  and  capital, 
who  owned  the  Soho  engineering  works  at  Birmingham. 
Boulton  agreed  to  buy  Roebuck's  share  in  tho  invention, 
and  to  join  Watt  in  applying  to  parliament  for  an  Act  to 
prolong  the  term  of  the  patent.  The  application  was 
successful.  In  1775  an  Act  was  passed  continuing  the 
patent  for  twenty-five  years.  By  this  time  tho  inventor 
had  abandoned  h]s  civil  engineering  work  and  had  settled 
in  Birmingham,  where  the  manufacture  of  steam-engines 


was  begun  by  tho  firm  of  Boulton  and  Watt  The 
imrtnership  was  a  singularly  Imppy  one.  Boulton  had  tho 
good  senso  to  leave  tho  work  of  inventing  to  Watt,  in 
whoso  genius  ho  had  tho  fullest  faith  ;  on  the  other  hand, 
his  Eubstantiiil  means,  his  enterprise,  resolution,  and 
business  capacity,  supplied  what  was  wanting  to  bring  tho 
invention  to  commercial  success. 

During  tho  next  ten  years  wo  find  Watt  as.<iiduously  en- 
gaged in  developing  and  introducing  the  engine.  Its  first 
and  for  a  timo  its  only  application  was  in  pumping ;  it  was 
at  once  put  to  this  uso  in  tho  mines  of  Cornwtll,  where 
Watt  was  no\v  frequently  engaged  in  superintending  the 
erection  of  engines.  Further  inventions  wero  reciuircd  to 
fit  it  for  other  uses,  and  those  followed  in  quick  succession. 
Watt's  second  steam-engine  patent  is  dated  1781.  It  de- 
scribes five  different  methods  of  converting  the  reciprocat- 
ing motion  of  tho  piston  into  motion  of  rotation,  so  as  to 
adapt  the  engine  for  driving  ordinary  machinery.  Tho 
simplest  way  of  doing  this,  and  the  means  now  universally 
followed,  is  by  a  crank  and  fly-wheel ;  this  had  occurred  to 
Watt  but  had  meanwhile  been  patented  by  another,  and 
hence  he  devised  the  "sun  and  planet  wheels"  and  other 
equivalent  contrivances.  A  third  patent,  in  1782,  con- 
tained two  new  inventions  of  the  first  importance.  Up  to 
this  time  the  engine  had  been  single-acting ;  Watt  now 
made  it  double-acting ;  that  is  to  say,  both  ends  of  tlic 
cylinder,  instead  of  only  one,  were  alternately  put  in  com- 
munication with  the  boiler  and  the  condenser.  Up  to  this 
time  also  tho  steam  had  been  admitted  from  the  boiler 
throughout  the  whole  stroke  of  the  piston  ;  Watt  now  intro- 
duced" tho  system  of  expansive  working,  m  which  the  ad- 
mission valve  is  closed  after  a  portion  only  of  the  stroke  is 
performed,  and  the  steam  enclosed  in  the  cylinder  is  then 
allowed  to  expand  during  the  remainder  of  the  stroke, 
doing  additional  work  upon  the  piston  without  making 
any  further  demand  upon  the  boiler  until  the  next  stroke 
requires  a  fresh  admission  of  steam.  He  calculated  that, 
as  the  piston  advanced  after  admission  had  ceased,  tho 
pressure  of  the  steam  in  the  cylinder  would  fall  in  tho 
same  proportion  as  its  volume  increased, — a  law  which, 
although  not  strictly  true,  does  accord  very  closely  with  the 
actual  behaviour  of  steam  expanding  in  the  cylinder  of  an 
engine.  Recognizing  that  this  would  cause  a  gradual 
reduction  of  the  force  with  which  tho  piston  pulled  or 
pushed  against  the  beam.  Watt  devised  a  number  of  con- 
trivances for  equalizing  the  effort  throughout  the  stroke. 
Ho  found,  however,  that  tho  inertia  of  tho  pump-rods  in 
his  mine  engines,  and  the  fiy-whccl  in  his  rotative  engines, 
served  to  compen-sate  for  the  inequality  of  thrust  suHiciently 
to  make  these  contrivances  unnecessary.  His  fourtli  patent, 
taken  out  in  1784,  describes  the  well-known  "parallel 
motion,"  an  arrangement  of  links  by  which  the  top  of  tho 
piston-rod  is  connected  to  the  beam  so  that  it  tnt.y  either 
pull  or  push,  and  is  at  the  same  time  guided  to  n.ove  in  a 
sensibly  straight  line.  "I  have  started  a  new  hare,"  ho 
writes  to  Boulton  in  .Tune  of  that  year ;  "  I  hovo  got  a 
glimpse  of  a  method  of  causing  a  piston-rod  to  move  up 
and  down  perpendicularly  by  only  fixing  it  to  f,  piece  of 
iron  upon  the  beam,  without  chains  or  perpendicular  guides 
or  untowardly  frictions,"  areh-heads,  or  other  pieces  of 
clumsiness.  I  think  it  a  very  probable  thing  to  succeed, 
and  one  of  the  most  ingenious  simple  pieces  of  mechanism 
I  have  contrived." 

Still  a  later  invention  was  tho  throttlc-valvo  and  centrifiij;.!! 
governor,  by  which  tlie  speed  of  rotitivc  encincs  was  antomati<-;illy 
controlled.  One  more  item  in  the  list  of  Watt's  cotitribntioni  to 
the  development  of  tho  steam-engine  is  too  important  to  be  passed 
without  mention :  the  indic.itor,  which  draws  a  diagram  of  tlio 
reh-ition  of  the  steam's  pressure  to  its  volume  as  the  stroke  proceeds, 
was  first  used  by  Boulton  and  Watt  to  measure  the  work  done  by 
their  engines,  and  so  to  give  a  basis  on  which  the  charges  levied 
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from  ihoir  fnstnmero  wore  a/ljnsfti*"  Tt  TTonld  be  difficnlt  to  ex. 
Ri^p^ratc  the  part  which  ilii^  sit  ip'o  little  instrument  has  pUyctl  in 
tlio  evolution  of  the  fetcnm-'^ngine.  The  cmiiicutly  philosophic 
notion  of  au  indicator  di.igrain  is  fundamental  in  the  theory  of 
thcrrt^'^Ivrinv""^;  the  instrument  itself  is  to  the  stcam-enginecr 
w:  is  to  tlio  physician,  and  more,  for  with  it  ho 

n  lie  ailments  of  a  faulty  machine,  whether  in 

c:.-  ..  - i  organs,  hut  gauges  its  power  in  health. 

Tnc  commercial  surccss  of  the  engine  was  not  long  in  being 
cstablishcL  By  17S3  all  bat  one  of  the  Ncwcomcn  pumping- 
onginca  in  Cornwall  had  been  displaced  by  Watt's.  The  niijjcs 
were  tlicn  far  from  thriving;  many  were  even  on  the  point  of  being 
abandoned  through  the  dilUculty  of  dealing  with  largo  \olumcs  of 
water ;  and  Watts  invention,  which  allowol  this  to  bo  done  at  a 
modernto  cost,  meant  for  many  of  them  a  new  lease  of  life.  His 
ciij  '  ■  ■  more  than  a  fourth  of  the  fuel  that  had  formerly 

1"  do  the  same  work,  and  the  Soho  firm  usually  claimed 

ly  .Ity  a  sum  eqnivalcnt  to  one-thinl  of  the  sav;ng — a 

sum  \>'iddi  must  have  been  nearly  equal  to  the  cost  of  the  fuel 
actually  consumed.  Kival  manufactiirets  camo  forwaril,  amongst 
whom  Bull  and  Hornhlovver  arc  the  most  conspicuous  names. 
They  varied  the  form  of  tlie  engine,  but  they  couKi  not  avoid  in- 
fringing  Watt's  yiatent  by  tlio  use  of  a  separate  condenser.  "When 
action  was  taken  agsjnst  tliotn  on  that  ground,  they  retaliated  by 
disputing  the  validity  of  the  fundamental  patent  of  1700.  In  the 
CMO  of  Uoultou  and  Watt  r.  Bull  the  court  »as  divided  on  this 
point,  bat  in  an  action  against  Hornblowcr  tlie  patent  was  definitely' 
ainnued  to  be  valid  by  a  unanimous  finding  of  the  Court  of  King's 
Eknch.  This  was  in  1799,  only  a  year  before  the  nionoi»ly  ex- 
pired, but  the  decision  enabled  the  firm  to  claim  a  larg^  sum  as 
arrears  of  patent  dues.  In  connexion  with  these  tiials  Watt  liiin- 
■clf,  as  well  as  Lis  early  friends  Black  and  Kobison,  diew  up 
narratives  of  the  invention  of  the  steam-engine,  which  aie  of  much 
interest  to  the  student  of  its  history.' 

Before  Watt's  time  the  stcara-engino  was  exclusively  a  steam- 
pump,  slow-working,  cumbrous,  and  excessively  wasteful  of  fuel. 
Hia  first  patent  made  it  quick  in  working,  powerful,  and  efficient, 
but  «fill  onlv  HI  a  "fnm-pMnip.     His  later  inventions  adapt«l  it 
tn  '  '  .....  .   .   -J  .^  virtually  what  it  is  lo- 

d'l  I  ■  of  mechanical  anangenirnl 

til  _  !  _  _:'_i  chiclly  in  thi.s,  that  the 

beam,  an  indi.spunsablu  feature  in  tiw  early  pumping-cngiucs,  and 
one  which  hehf  its  place  long  after  the  need  for  it  hnd  vnpi«)ied, 
h.  '     "     dvcn  way  t'.  "      t  modes  of  >  ihc 

I"  crank.     JVi  m-c  is  iu  tl  .f 

Lij     .  -vam.     Itisi  :h«t  Watt,  r   ■  .   ing 

the  f'Uji  that  his  o^vn  iuventiuu  of  tAjAnsiTo  working  must  havo 
opcnc<l  his  eyes  to  the  advantage  of  high-pressure  steam,  ileclineil 
to  admit  it  into  his  jirictice.  He  ]icniisleJ  in  the  use  of  pressures 
that  were  little  if  at  all  alxive  that  of  the  atmosphere,  llis 
rivals  in  Cornwall  were  not  so  wiueamish.  Trevitliick  ventured 
as  far  as  120  lb  on  the  square  inch,  and  a  curious  epi.so<le  in  the 
liistory  of  the  steam-engine  is  an  attempt  which  fioulton  and 
Watt  mn^lf!  to  have  an  Act  of  Parliament  p,i5.<ic<l  forbidding  the 
use  of  high  pressure  on  the  ground  that  the  lives  of  the  public  wero 
cndangrreil.  The  third  ami  only  other  respect  in  which  a  great 
imprtiToment  has  been  efTi-cted  is  in  the  introduction  of  compound 
ex[vinsion.  Here,  too,  one  cannot  but  regret  to  find  the  Roho  firm 
hostile,  though  the  necessity  of  defending  thiir  monojioly  makes 
their  action  n.atnral  enough.  Hornblowir  had  in  fact  stumbli'd 
on  th«  i'tvcn'-nn  of  tho  compound  engine,  but  as  his  nincliino 
cri'"  len.scr  it  w,is  HUppreKSpd,  to  bo  revivrtl  after 

f'  In  one  of  his  i«itents  (17?4)  Watt  ibaicribcs 

a  :. but   he    never    prnsiculcd   this,    and   when 

Murdoeji,  his  chief  awistant  (famous  ns  the  inventor  of  g.as-light- 
fn^V  m'do  cTperini'nts  on  the  "i-n"  lines.  Watt  gave  him  little 
ei'  I  to  U5<t  a  steam-rnrringe  on 

oi  1  not  yet  Ixen  thought  of. 

V'  '  V.  im  of  Watt's  life,  tho 

ol  I  to  smile  i  ;  it  Is  eren  said  that 

^^  lie  in  the  b  ,,it  no  steam-carriago 

shoii;.l  I'll  aiiy  pretext  bfl  allnv..  -l  to  ipj  r-  n'\i  it 

On  tho  expiry  in  1«00  of  the  Act  by  which  tho  jvatcht 
of  17Cy  hn'l  i  •  loel.  \Vntt  pave  tip  hi.s  nharo  in  the 

bnxincjrtof  i  ng  to  hi.s  son.s  Jatnc^  who  carric<i 

it  on  along  with  a  ton  of  Boiilton  for  many  years,  and 
fJregnry,  who  dieJ  in  ISO  I.  The  remainder  of  his  life 
*■■  ;■  1    Hall,'  hia  houao   ncor 
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Binningham,  where  he  devoted  his  time,  with  soarcely  an 
interruption,  to  mechanical  pursuits.  His  last  work  was 
the  invention  of  machines  for  copying  sculpture, — one  for 
making  reduced  copies,  another  for  taking  facsimiles  by 
means  of  a  light  still  frame,  which  carried  a  pointer  over 
the  surface  of  the  work  while  a  revolving  tool  fixed  to  th» 
frame  alongside  of  tho  pointer  cut  a  corrcsjxinding  surface 
on  a  suitable  block.  'We  find  him  in  corrcs{>ondcnco  ■with 
Chantrey  about  this  machine  not  many  months  before  his 
death,  and  presenting  copies  of  busts  to  his  friends  as  tha 
work  "  of  a  young  artist  just  entering  on  his  eighty-third 
year."  His  life  drew  to  a  tranquil  close,  and  the  end  came  at 
Heathfield  on  the  19th  of  August  1S19.  His  remains  were 
inferred  in  the  neighbouring  parish  church  of  Handsworth. 

Watt  was  twice  married, — first  in  1703  to  his  cou.sin 
Jliss  Jfiller,  who  died  ten  years  later.  Of  four  children 
born  of  the  marriage,  two  died  in  infancy;  another  was 
James,  who  succeeded  his  father  in  business ;  tho  fourth 
was  a  daughter  who  lived  to  maturity,  but  died  early, 
leaving  two  children.  His  second  wife,  Miss  Macgregor, 
whom  he  married  before  settling  in  Birmingham  in  1776, 
survived  him ;  but  her  two  children,  Gregory  and  a 
daughter,  died  young. 

Some  of  Watt's  minor  inventions  have  been  already  noticod. 
Another,  which  has  proved  of  great  practical  value,  was  the  letter- 
copying  press,  for  copying  manuscript  by  using  a  glutinous  ink  and 
pressing  the  \vritten  page  against  a  moistene<l  slicet  of  thin  |«p2r. 
He  patented  this  in  17S0,  describing  loth  a  roller  press,  tho  luw 
of  which  ho  seems  to  havo  prcferrea  in  copying  his  own  corre- 
spondence, and  also  tho  form  of  screw  press  now  found  in  every 
merchant's  office. 

In  the  domain  of  pure  fclencc  Watt  claims  recognition  not  only 

.as  having  had  ideas  gix-atly  in  advance  of  his  age  r '■•  ■  vVnt 

is  now  called  energy,  but  as  a  discoverer  of  th'^  "\ 

water.     Wiiting  to  Piicstlcv  in  April  17e3,  with  u  i.io 

of  Priestley's  experiments,  ho  suggests  tho  theory  ll.at  "  waUr  is 
comiiosed  of  dephiogisticaled  air  and  phlogiston  deprived  of  part  of 
their  latent  or  elcmentniy  heat,"  It  is  nifTicult  to  <letenniiie  the 
exact  meaning  aluchol  to  these  antiquated  terms,  and  to  say  how 
far  Watt's  suggestion  anticipated  the  fuller  discovery  of  Ca\endish. 
Watt's  views  were  coniniuuicated  to  the  Ilnjnl  Society  in  1783, 
Cavendish's  experiments  in  17Si,  nnd  l>oth  are  printed  in  t]M 
same  volume  of  the  Philoioyhirnl  Tmvsactinus. 

Tho  early  and  miildlo  part  of  Watt's  life  was  a  long  simggi* 
with  poor  health:  aevero  headache  prostrated  him  f'-»r  davs  at  a 
tiiuo ;  but  as  he  grew  old  bis  constit  .       '     *  '     r-mo 

more  robust.     His  disposition  was  d.  ■ :  ho 

.speaks  of  himself,  but  evidently  with  I  lent 

to  excess."  "  I  am  not  enterpiising."  ho  writes  ;  "  1  would  rather 
face  a  loaded  cannon  than  settle  an  account  or  make  a  bargain  ;  in 
short,  I  find  luvself  out  of  my  sphere  when  1  lia\  -  ''  to  du 
with  mankiiHl.''     He  was  a  lu.ui  of  warm  fiiendsl  left 

a  personal  inemonal  of  the  giT.itost  interest  in  his  :  'U-n 

to  Dr  Small  and  others.  They  aro  full  of  sagacity  and  iubigbt; 
his  own  acliiovcincnts  aro  told  with  a  shrewd  but  extremely  modest 
r-'  ■  ■.'  ""  'heir  value,  and  ill  a  style  of  remarkable  lersenesa  and 
•  neil  hero  and  tlirro  by  a  touch  of  dry  humour.  In 
1.  \\"att  is  dehcriU'd    by  his   contcmi-oraiirs  as  a  man 

richly  kli.ied  with  the  most  various  knowledge,  full  of  anecdote, 
familiar  with  mc«t  mo<lcm  languages  anti  their  literature,  t  great 

talker.     Seni-    ■     '       '■  "thoaleit,  kind,  bcnevo!' ■  '     '  ' his 

talents  and  t  -.iig  on  every  subject,  i  :ion 

nlive  to  cvei,\  '  ion,  his  information  at  <  <un- 

mand." 

Sm  J.  P.  MnlrtHiirt,  Orii;rn  mttt  pnt^itti  ttfth*  Utehonifil  /nmrth»§  t/Jmmn 
n-.'.',  :.  v.l.  .  1--.I  ,..!..  1.  ..lel  le  ..  :i'.ln  a  i,n..,   u  >i..l  W.ei'.  1,11.  ■•;  .  ..1  111. 
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U.\iiI:AU,  Axtotm!  (l!'--!    liL'l),    Irrncb    iiaint*r, 
rens  born  at  Vnlencicnncn  in  16S4.     Thrown  on  hia  own 

'.  !'      ■        ■  '        rintl 
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xtegeA  olono  to  Paris.  There,  nftor  a  bard  Biruggle, 
no  ■••  '•  '.  ■"  ■•■•••■-■J  work  with  a  painter  of  saints 
lor  ■>  assigned  to  Watteaii,  the  fuluro 

liniim   11  u w.i-i    i- js,  tho   repetition  of   dozens  of 

St  Nicholas.  Tho  Mint  brought  liim  food  ond  shelter, 
and  in  his  lew  holidays  Waltcau  sketched  and  drew. 
From  this  shop  ho  ^xisicd  to  tho  studio  of  Gillot,  whoso 
intlucnco  helped  him  to  follow  tho  truo  direction  of  his  own 
special  gilts,  but  he  left  him,  finding  employment  with 
Audran  tho  decorator,  then  at  work  in  tho  Luxembourg. 
Then  Watteau  quarrelkd  with  Audran  and  went  his  way, 
fancying  th.it  .\udran  had  blamed  his  first  picture,  the 
Departing  Kcginitnt,  out  of  jealousy ;  and,  flushed  with 
eaccess  (for  he  had  sold  tho  work),  ho  went  olf  to  show  him- 
»clf  in  his  native  Valenciennes.  There  Watteau  produced 
a  second  work,  a  Regiment  Halting,  which  also  sold  in  Paris, 
so  thither  he  retarnod,  and,  wc^omed  by  the  celebrated 
Crozat,  received  fresh  inspiration  "from  his  taste  and  the 
study  of  bis  immense  collections.  In  1709  he  competed  tor 
tho  great  prize,  and,  standing  only  second,  applied  for  a 
crown  pension  to  enable  him  to  gb  to  Italy.  As  proofs  of 
his  deserts,  ho  carried  to  the  Academy  his  first  two  pictui'es. 
His  causo  was  warmly  espoused  by  De  la  Fosse,  and  he  was 
instantly  made  an  associate  of  that  body,  becoming  a  full 
member  in  1717.  His  diploma  picture.  Embarkation  for 
ie  Islo  of  Venus,  is  now  in  tho  Louvre.  Suffering  always 
from  lung  disease,  and  of  a  highly  nervous  temperament, 
Watteau  was,  however,  unfitted  to  live  and  work  with  others, 
and,  in  spite  of  his  professional  success  and  his  assured  re- 
putation, he  hold  himself  apart,  ill  at  ease  with  himself  and 
seldom  happy  in  his  work,  w  hich  suffered  in  sympathy  with 
his  changing  moods.  A  visit  to  London  further  disturbed 
hia  health,  and  in  1721  ho  returned  to  Paris,  eitablishing 
himself  for  a  Avhilo  in  the  house  of  his  friend  Gersaint,  the 
picture  dealer,  for  whom  he  painted  a  sign-board  whicli 
had  an  extraordinary  success  (a  fragment  in  tho  collection 
Schwitzer).  Hoping  to  find  rest  and  some  alleviation  to 
his  increasing  sufferings  from  country  air,  he  accepted  a 
lod^ng  at  Nogent,  in  the  house  of  M.  Lefebvre,  which  had 
been  obtained  for  him  through  his  constant  friend  tho  abbiS 
Haranger,  canon  of  St  Germain  I'Auxerrois.  At  Nogent, 
shortly  after  his  arrival,.on  18th  July  1821,  Watteau  died, 
having  bequeathed  to  the  abbi,  to  Gersaint,  to  ^I.  Henin, 
and  to  M.  Julienne  the  vast  quantity  of  drawings  which 
constitnted  almost  the  whole  of  his  fortune. 

No  greater  contrast  can  be  found  than  that  wliich  Wattcau's 
work  prescnU  to  the  painful  condition  under  which  he  lived  his 
life,  a  contrast  such  as  that  which  tho  boyish  glee  of  Caldccott's 
designs  showed  in  comparison  to  tho  physical  misery  against  wliich 
hia  gallant  spirit  made  so  brave  a£tand.  AVattcau  sought  refuge, 
as  it  were,  from  his  bodily  pain  in  that  fairyland  which  hc^cnatcd, 
where  the  pompous  art  of  tho  "Grand  Siecle"  still  cumbered  tho 
groand.  His  work,  always  conceived  in  a  poetical  spirit,  lived  in 
spite  of  the  artincial  atmosphere  of  tho  mock  pastoral  style  of  the 
day,  and  lives  in  virtue  Of  the  exquisito  precision  of  his  observation 
and  of  the  extraordinary  brilliancy  and  lightness  of  his  art. 

WATTS,  IsA.tc  (1674-1748),  theologian  and  hymn 
writer,  was  bora  at  Southampton  Hth  July  1671.  He 
was  the  eldest  of  nine  children,  and  was  named  after  his 
father,  who  kept  a  boarding  establishment  at  Southampton. 
The  father  also  wrote  poetry,  and  a  number  of  his  pieces 
were  included  by  mistake  in  vol.  i.  of  tho  son's  Posthumous 
Works.  Young  Watts  is  stated  to  have  entered  on  tho 
study  of  the  classics  when  only  in  his  fifth  year,  and  at 
the  age  of  seven  or  eight  to  have  composed  some  devotional 
pieces  to  please  his  mother.  His  nonconformity  precluded 
him  frou  entering  either  of  tho  universities,  but  in  his 
sixteenth  year  he  went  to  study  at  an  academy  in  London 
kept  by  the  Rev.  Thomas  Rowe,  minister  of  the  Inde- 
pendent meeting  at  Haberdashers'  Hall.  In  his  Improve- 
m'pi  of  tite  iliml  (1741)  Watts  has  expounded  his  method 
of  study,  bat  the  precepts  there  laid  down  can  hardly  be 


said  to  be  justified  by  his  example,  for  it  is  overwork  at 
this  period  of  his  life  that  is  believed  to  havo  cairecd  tho 
weak  and  uncertain  health  of  his  subsequent  years.  Prob- 
ably it  w.is  as  much  from  this  causo  as  froni  dillidenco  that 
ho  deferred  preaching  his  first  sermon  till  the  day  ho  entered 
on  his  twenty-fourth  year.  Jleantimo  he  resided  as  tutor 
in  the  family  of  Sir  John  Hartopp  at  Stoke  Nowington, 
where  ho  probably  prepared  the  materials  of  his  two 
educational  works, — Loyick,  or  the  Rir/ht  Use  of  Jim/ion  in 
the  Enquinj  after  Truth  (1725),  and  The  Knowledge  of  the 
Heavens  and  the  Earth  Made  Easy,  or  the  First  I'rincij/les 
of  Geographii  and  Astronomi/ Explained  (\12&).  His/yo^tc, 
Dr  Samuel  Johnson  states,  "  had  been  received  into  the 
universities,"  but  this  must  bo  regarded  rather  as  an 
indication  of  the  decadence  of  logical  studies  there  than  a 
proof  of  the  special  excellence  of  the  work.  What  merits 
it  possesses  are  of  a  hortatory  and  moral  kind,  and,  as  Sir 
William  Hamilton  says,  it  is  "  not  worth  reading  as  a 
book  of  logic."  In  his  twenty-fourth  year  Watts  was 
chosen  assistant  to  Dr  Chauncy,  pastor  of  the  Independent 
congregation,  Mark  Lane,  London,  and  two  years  later  ho 
succeeded  as  sole  pastor.  Tho  state  of  his  health  led  to 
the  appointment  of  an  assistant  in  1703.  In  170t  the 
congregation  removed  to  Pinner's  Hall,  and  in  1708  they 
built  a  new •  meetinghouse  in  Bury  Street.  In  1712 
Watts  took  up  his  residence  with  Sir  Thomas  Abney  of 
Abuey  Park,  where  ho  spent  the  remainder  of  his  life, 
the  arrangement  being  continued  by  Lady  .Abney  after 
her  husband's  death.  Watts  preached  only  occasionally, 
devoting  his  leisure  chiefly  to  tho  writing  of  hymns,  tho 
preparation  of  his  sermons  for  publication,  and  tho  com- 
position of  theological  works.  Being  little  over  5  feet  in 
height,  and  far  from  robust  in  health,  ho  did  not  specially 
excel  as  an  orator,  although  the  felicity  of  his  illustrations, 
his  transparent  sincerity,  and  his  benevolent  wisdom  gave 
to  his  preaching  an  exceptional  cliai-m.  His  religious 
opinions  were  more  liberal  in  tone  than  was  at  that  time 
common  in  the  community  to  which  he  belonged ;  hia 
views  regarding  Sunday  recreation  and  labour  were  scarcely 
of.  Puritanical  strictness;  his  Calvinism  was  modified  by 
his  rejection  of  the  doctrine  of  roproUation,  and  he  was  in 
the  habit  of  representing  the  heaven  of  the  Christian  as 
affording  wide  scope  for  the  exercise  of  ;he  special  habits 
and  tastes  formed  by  the  employments  of  earth.  For  an 
estimate  of  Watts  as  a  hymn  writer;  see  Hymns,  vol.  xii. 
p.  593.  He  died  25th  November  1748,  and  was  buried 
at  Bunhill  Fields,  where  a  tombstono  was  erected  to  his 
memory  by  Sir  John  Hartopp  and  Lady  Abney.  A 
memorial  was  also  erected  to  him  in  Westminster  Abbey, 
and  a  memorial  hall,  erected  in  his  honour  at  Southamptony 
was  opened  6th  May  1875. 

In  1706  appeared  his  Horm  Lyriae,  of  which  an  edition,  with 
memoir  by  Robert  Southcy,  forms  vol.  ix.  of  Sacred  Classics  (1834) ; 
in  1707  a  volume  of  llymns;  in  1719  The  I'sahns  of  David;  and 
in  1720  Divine  and  Mora!  Songs  for  Children.  Various  collected 
editions  of  his  sacred  poetry  have  bceii  published,  and  in  1869  an 
edition  appeared  with  music  for  four  voices.  Among  tho  theo- 
logical treatises  of  Watt-s,  in  addition  to  volumes  of  sermons,  aro 
Doctriiic  of  the  Trinity  (1726) ;  Treatise  on  the  Love  of  Gad  and  on 
the  Use  and  Abnse  of  the  Passions  {1729) ;  Catechisms  for  Children 
and  Youth  (1730) ;  Essays  totcards  a  Proof  of  a  Separate  State  for 
Souls  (1732);  Essay  on  the  Freedom  of  the  mil  (1732);  Essay  on 
the  Strength  and  Weakness  of  Human  Reason  (1737) ;  Essay  ok  the 
Ruin  and  lieeovery  of  Mankind  (1740);  Glory  Of  Christ'os  God-Man 
Unveiled  (1746);  and  Useful  and  Important  Questions  comcming 
.Tcsas  Christ  (1746).  He  was  also  the  author  of  a  variety  of  misoel- 
lancou^treatises.  His  Posthumous  Works  appeared  in  1773,  and 
a  further  instalment  of  tliem  in  1779.  Several  editions  of  iua  col- 
lected works,  with  memoirs,  havo  also  been  jmblished. 

Tlic  LIfi  and  Times  of  Watts  by  MUacr  appeared  In  1834 ;  a  II/o  la  also  iadndca 
iQ  Johnson's  Litcs  o/the  Poets. 

WAVE.  By  this  term  is  commonly  understooda  stato 
of  disturbance  which  is  pronjagated  from  one  jiart  of  a 
medium  to  another.     Thus  it  is  energy  which  passes,  and 
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not  matter, — though  in  some  cases  the  wave  permanently 
displaces,  usually  to  a  small  amount  only,  the  medium 
through  which  it  Las  passed.  Currents,  on  the  other  haud, 
imply' the  passage  of  matter  associated  with  energy. 

The  subject  is  one  which,  except  in  a  few  very  simple 
or  very  special  cases,  has  as  yet  been  treated  only  by 
approximation  even  when  the  most  formidable  processes 
of  modern  mathematics  have  been  ompteyed, — so  that  this 
sketch,  in  which  it  is  desired  that  as  little  as  possible  of 
hiiiher  mathematics  should  be  employed,  must  be  confined 
mainly  to  the  statement  of  results.  And  the  eflfecta  of 
viscosity,  though  very  important,  cannot  be  treated 

Thtre  are  few  branches  of  physics  which  do  not  present 
us  with  some  forms  of  wave,  so  that  the  subject  is  a 
ver)"  extensive  one : — tides,  rollers,  ripples,  bores,  breakers, 
sounds,  radiations  (whether  luminous  or  obscure),  tele- 
graphic and  telephonic  signalling,  earthquakes,  the  pro- 
pagation of  chan^j-es  of  surface-temperature  into  the  earth's 
crust — all  are  furms  of  wave-motion.  Several  of  these 
phenomena  have  been  treated  in  other  parts  of  this  work, 
and  will  now  be  but  briefly  referred  to ;  others  require 
more  detailed  notice. 

When  a  medium  is  in  stable  equilibrium,  it  has  no 
kinetic  encrgj',  and  its  potential  energy  is  a  minimum. 
Any  local  disturbance,  therefore,  in  genera^  involves  a 
communication  of  energy  to  part  of  the  medium,  and  it 
is  usually  by  some  form  of  wave-motion  that  this  energy 
spreads  to  other  parts  of  the  medium.  The  mere  with- 
drawal of  a  quantity  of  matter  (as  by  lifting  a  floating 
body  out  of  still  water),  local  condensation  of  vapour  in  the 
air,  the  crushing  of  a  hollow  shell  by  external  pressure, 
the  change  of  volume  resulting  from  an  explosion,  or  from 
the  sudden  vaporization  of  a  liquid — are  known  to  all  as. 
common  sources  of  violent  wave-disturbance. 

Waves  may  be  fret  or  forced.  In  the  former  class  the 
disturbance  is  produced  once  for  all,  and  is  then  propagated 
according  to  the  nature  of  the  medium  and  the  form  of 
the  disturbance.  Or  the  disturbance  may  be  continued, 
provided  the  waves  travel  faster  than  does  the  centre  of 
disturbance.  In  forced  waves,  on  the  other  haod,  the 
disturbing  force  continues  to  act  so  as  to  modify  the  pro- 
pagation of  the  waves  already  produced.  Thus,  while  a 
gale  is  blowing,  the  character  of  the  water-waves  is  con- 
tinually being  modified  ;  when  it  subsides,  we  havo  regular 
oscillatory  waves,  or  rollers,  for  the  longer  ones  not  only 
outatrip  the  shorter  but  arc  less  speedily  worn  down  by 
fluid  friction.  The  huge  mass  of  water  which  some 
stcamcrB  raise,  especially  when  running  at  a  high  speed, 
is  an  excellent  example  of  a  forced  wave.  The  ocean-tide 
is  mainly  a  forced  wave,  depending  on  the  continued  action 
of  the  moon  and  sun  ;  but  the  tide-wave  in  an  estuary  or 
a  tidal  river  i.t  practically  free, — being  almost  independent 
(jf  i,i<..  .,  r.i,.i  nun,  and  depending  mainly  upon  the  con- 
fi  the  channel,  the  rate  of  the  current,  and  the 

tii ince  at  the  mouth 

In  what  follows  wu  commence  with  a  special  case  of 
oxtruino  RJniplicity,  where  an  tj:act  solution  is  [vossiblc. 
Thin  will  be  trtatcd  fully,  partly  on  account  of  it»  own 
inter.  St.  partly  iKicauso  its  results  will  be  of  material 
a«.ii«t.iii.  0  in  h^nio  of  the  less  simpic,  and  sometimes 
api<:ir.i'!.  ,  ,  il:t'.  rent,  cases  which  will  afterwards 
come  I  .D. 

Hi  I   on    n   Stretched   Wire.—\n   the 

'i:  lirui  l>ecn  proved  by  Iho  mo<.l 

''    ■  it  an  incxt'.nsil.le  but  floxiblo 

ro|>o,  under  uniform  toii«irin,  when  moving  at  n  certain 
(lefmitn  rat'^  fhrr.ii/h  n  umiioth  tube  of  any  form,  exerts 
n  ir.r  of  llin  tulw.     In  fact,  the  ropo 

I..  T/r  (where  T  Is  the  Icnnion  and  r 

tlio  radius  of  curvature)  on  tho  unit  of  Icugth  in  coo- 


sequence  of  its  tension,  and  with  a  force  -  /if-/''  (where  b 
is  the  speed,  and  ^  the  mass  of  uait  length)  in  consequence 
of  its  inertia..  That  there'  may  bo  no  pressure  on  the  tube, 
i.e.,  that  it  m'ay  be  dispensed  with,  we  must  therefore  have 
T-^i"  =  0,  or  »=  Jt//i.  From  this  it  follows  that  a 
disturbance  of  any  form  (of  course  with  continuous  cl  rva- 
ture)  runs  along  a  stretched  rope  at  this  definite  rata  and 
is  unchanged  during  its  progress.  In  the  proof,  the  jflu- 
ence  of  gravity  was  left  out  of  consideration,  and  this  jesult 
may  therefore  be  applied  to  the  motion  of  a  transverse 
disturbance  along  a  stretched  wire,  such  as  that  of  a 
pianoforte,  where  the  tension  is  very  great  in  comparison, 
with  the  weight  of  the  wire.  But  the  italicized  word  anij, 
above,  gives  an  excellent  example  of  one  of  the  most 
diificult  parts  of  the  whole  subject,  viz.,  the  possibility  of 
a  solitary  wave.  This  is  a  question  upon  which  we  cannot 
here  enter. 

■  If  wo  restrict  ourselves  to  slight  disturbances  only, 
theory  points  out  and  trial  verifies  that  they  are  supcr- 
posable.  In  fact,  in  the  great  majority  of  investigations 
which  ^ave  been  made  with  regard  to  waves,  the  disturb- 
ances have  been  assumed  to  bo  slight,  so  that  we  can  avail 
ourselves  of  the  principle  of  superposition  of  smalt  motions 
(Mecu.vxics,  §  73),  which  is  merely  an  application  of-the 
mathematical  principle  of  "  neglecting  the  second  order  of 
small  quantities."  The  verification  by  tn<tl  is  given  at 
once  by  watching  how  the  ring-ripples  produced  bj-  two 
stones  thrown  into  a  pool  pass  through  one  another  with- 
out any  alteration  ;  that  by  oliscrixilion  is  evident  to  any 
one  who  sees  an  object  in  sunlight,  when  tho  whole  inter- 
vening space  is  full  of  intense  wave-motion. 

Returning  to  our  wire,  let  us  confine  ourselves  to  a 
small  transverse  disturbance,  in  one  plane,  and  try  to  dis- 
cover what  happens  when  the  disturbance  reaches  one  of 
the  fixed  ends  of  the  wire.  Whether  a  point  of  tho  wire 
"be  fixed  or  not  does  not  matter,  provided  it  do  not  more. 
In  the  figure  below,  two  disturbances  are  shown,  moving 
in  opposite  directions  (and  of  course  with  equal  speed). 
Of  these,  either  is  the  perversion,  as  well  as  tho  inversion, 
of   tho  other.      When  any  part  of  tho  one  reaches  0, 


the  point  halfway  between  them,  so  as  to  displace  it 
upwards,  tho  other  contributes  an  exactly  equal  displace- 
ment downwards.  Thus  O  remains  permanently  at  rest, 
while  the  two  waves  pass  through  it  without  affecting  one 
another ;  and  we  m.iy  therefore  atsert  that  tho  wave  A 
when  it  reaches  tho  end  of  the  wire  is  reflected  as  I*,  or 
rather  that  each  part  of  A  when  it  reaches  O  goes  liack  r.s 
the  corresponding  part  of  B.  B,  in  tho  same  way,  is  seen 
to  bo  rclkctcd  from  O  as  A. 

Now  we  can  see  what  happens  with  a  pianoforte  wire. 
Any  disturKinco  A  is  rcllectcd  from  one  end  O  as  B,  and  at 
the  other  end  is  reflected  as  A  again.  Hence  tho  state  of 
tho  wire,  whatever  it  may  be,  recurs  exactly  after  such  an 
interval  n»  i.n  required  for  the  disturbance  to  travel,  twice 
over,  the  length  of  tho  string. 

Rcnicmbiriiig  that  tho  di.ipiacemcnts  arc  supposed  to 
bo  very  nnmll,  our  fundamental  rcult  may  now  bo  cx- 
prcMod  by  Haying  that  tho  force  acting  on  unit  length  of 
the  disturbed  wire,  to  restore  it  to  its  undisturbed  position, 
is  T,  r  or  /ii''/r.  Thus  tho  ratio  of  the  aeceleration  of  tivK 
rteni'-nt  to  ill  evrvature  is  the  t'/uare  of  the  rate  of  pn>- 
pa'jiUion  of  the  irair.  It  will  hv  nhown  below  that  this 
is  tho  immediate  intcquelation  of  the  difl'cn.'utial  equation 
of  the  wavo-uoticn. 
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htt  ns  ezpna*  the  podtion  of  a  point  of  tho  irire,  vhcn  nnili.s- 
tartcd,  by  -  *  '■  '•".'«  (wy)  from  ono  cml.  Let  ty  rv'pirsent  iU 
triiriTtrfc'  ■  It  timo  L     Then,  l>«irinR  in  nuiij  that  tho 

di?»lurt«n^-v  'li  *  cvinitaiit   »|wssl   v,  tho  nature  of  tho 

motion,  so  f^r  ii  wo  ii.ivo  y»t  lunittJ  it,  will  b«  exprvvi^d  by  spying 
that  th«  nluo  of  y,  At  r,  at  timo  (,  will  bo  tho  ralua  ofy,  at  x-t-vr, 
at  time  t  +  r;  or,  omply, 

SI-Att-x). 
For  t!ii4  i'\f  rv^^ffn.  wbitevtr  Iw  tho  function  /,  i>  anchangoJ  in 
Tali:  •   r /,  AiiiixH  prforz;  nod  no  other  expres- 

•ion  ■  il  property.     If  there  be  a  disturlance  run- 

pio^  1..      ,1—1. jloijg  tho  wire,  we  easily  see  tliat  it  will  bo 

ivprvseated  by  an  expr«ssion  of  the  fomi 
FCt<  +  i) 
•  -«ble,  so  that 

-x)+F(rt  +  x) (1) 

•  ,.  ,,f  .i--n-).,nca  which  tho  wiro  can 
A.     Before  going  farther 
Lvca  above. 
>"  j\v  .;  -  0  ii  cuj  cul  of  tie  wiic,  iud  t/Kte  y  is  necessarily  always 
roro.     Hence 

0-At<)  +  F(W), 
■0  that  the  fanctions/and  F  ililTer  only  in  sign.     This  condition, 
inwrtej  in  (I),  gives  us  at  once  the  state  of  matters  indicated  by  the 
cnt  abore. 

If  X-  <  be  the  other  end  of  tho  wiro,  we  hare  tlio  new  condition 

0 -j[H-r) -/{,-(  + [)■ 
T  '  this  is  simply  that  tho  disturbanco  is  periodic, 

the  ■  -"."^  th**  other  rv.sult  already  obtained. 

F  '      .-:0X1C  A.SALYSI.S  or  JlECH.tNICS,  5  6") 

now  ■:/  may  bo  broken  up  into  ono  detinito 

aeri'  -,     „uuce  the  usual  results  ns  to  the  various 

tin]]  .ch  can  be  prt>duced,  together  or  separately,  from 

a  fr  rin^. 

It  :  .    -    *.  i:  1  V'.rv  r.itiir.illy,  How  can  this  expl.ination 

of  th-^    ,  ■  ■  .  ■  ;;  L! -•  ltso  motions  of  a  harp  or  piano- 

forte u..-  .  '.^  :'  •-  r. -■,".:  i  ;.:?  ->r  *.  (u.il  disturbances  runni:\<j  alo-afj 
H  with  constant  s^ved,  be  consistent  with  the  apncaranco  which  it 
often  presents  of  vibrating  as  a  whole,  oi'as  a  nuniDcr  of  e«[ual  parts 
separated  from  ono  another  by  Ixodes  which  remain  apparontly  at 
rest  in  spite  of  tho  disturliances  to  which,  if  the  explanation  bo 
correct,  they  are  constantly  subjected!  The'  answer  is  given  at 
once  by  a  consideration  of  tho  expression 

y  — sin-j  (rt-f<:)-8in-j(rf  +  3-) 

(where  i  is  any  integer),  which  is  a  particalar  case  of  tho  general 

expression  (1),  limited  to  tho  circumstances  of  a  wiro  of  ien^h  I. 

This  indicates,  as  wo  have  scon,  two  exactly  similar  and  equal  sets 

of  simple   harmonic   wares  running  simultaneously,  with   equal 

speed,   in    opposite  directions  along  the  wire.      By  elementary 

trigonometry  we  can  put  the  expression  in  the  form 

_   .    iirx  ■     i-Kvl 
y—  -  2sm  —f-  cos  —j- 

This  indicates— ^i:sf,  that  the  points  of  the  string  where  x  has  the 
Taloes 

0.}/i,2lli I 

remain  constantly  at  rest  (these  are  tho  ends,  and  tho  t'-l 
equidistant  nodes  by  which  the  wiro  is  divided  into  i  practically 
independent  parts) ;  scctmd,  that  the  form  of  tho  wire,  at  any 
instant,  is  a  curre  of  sines,  and  that  tho  ordinates  of  this  curve 
increase  and  diminish  simultaneously  with  a  simple  harmonic 
motion, — tho  wire  resuming  its  undisturbed  form  at  intervals  of 
time  IJiv. 

This  discussion  has  been  entered  into  for  the  purpose  of 
showing,  from  as  simple  a  point  of  view  as  possible,  tho 
prodnction  of  a  stationary  or  standiny  wave.  The  same 
principle  applies  to  more  complex  cases,  so  that  we  need 
not  revert  to  the  question. 

Recurring  to  the  general  expression  for  y  in  (1),  it  is  clear  that 
if  wo  dilferentiate  it  twice  with  respect  to  t,  and  again  twice  with 
ttspect  to  X,  tho  results  will  differ  only  by  tho  factor  e*  which 
ocean  in  each  term  of  the  first.     Thus 

d?     '^d?-^d? ^' 

is  merely  another  wav  of  writing  (1).  But  in  this  new  form  it 
admits  of  the  immediate  interpretation  given  above  in  italics. 

For  ^-  is  tho  acceleration,  and  j-j  the  curvature. 

(2)  L<mgitvdinal  Wavts  iii  a  Wire  or  Rod, — If  the 
displacements  of  the  various  partS'  of  tho  wire  be  longi- 
tudinal instead  of  transverse,  we  may  still  suppose  them 
to  be  reprtsented  graphically  by  tho   figtire.  above — by 


laying  off  the  longitudinal  displacement  o(  eicli  point  \n 
a  lino  through  that  point,  in  a  definite  piano,  nnd 
perpendicular  to  tho  wire.  In  tho  figure  a  displnaoimiit 
to  tho  right  is  represented  by  an  upward  lino,  and  a  dis- 
placement to  tho  left  by  a  downward  lino.  The  ex- 
tremities of  these  lines  will,  in  general,  form  a  curve  of 
continued  curvature.  And  it  is  easy  to  sco  that  llio 
tangent  of  tho  inclination  of  the  curve  to  tho  axis  {i.e.,  its 
steopnoss  at  any  point)  represents  the  elongation  of  unit 
length  of  tho  wire  at  that  point,  while  the  curvature 
measures  tho  rata  at  which  thi.s  elongation  increases  [icr 
unit  of  length.  The  forco  required  to  produce  tho  elon- 
gation bears  to  tho  elongation  itself  tho  ratio  E,  viz., 
Young's  modulus.  The  acceleration  of  unit  length  is  tho 
change  of  this  force  per  unit  length,  divided  by  /t.  Hence, 
by  tho  italicized  statement  in  (1),  wo  have  »=  ij^lii- 
(MEcn.vMcs,  §  270).  All  tho  investigations  above  given 
apply  to  this  case  also,  and  their  interpretations,  with  the 
necessary  change  of  a  word  or  two,  remain  as  before. 

Thus,  according  to  our  now  interpretation  of  tho  figure, 
the  front  part  of  A  indicates  a  wave  of  compression,  its 
hind  part  one  of  elongation,  of  the  wire, — the  displacement 
of  every  point,  however,  being  to  the  right.  B  is  an  equal 
and  Bimilar  wave,  its  front  being  also  a  compression,  and 
its  rear  an  elongation,  but  in  it  the  displacement  of  each 
point  of  the  wire  is  to  tho  left. 

Hence  the  displacements  of  O  continually  compensate 
one  another  ;  and  thus  a  wave  of  compression  is  reflected 
from  the  fi.xed  end  of  tho  wire  as  a  wave  of  compression, 
■but  positive  displacements  are  rellected  as  negative. 

If  we  now  consider  a  free  rod,  set  into  longitudinal 
vibration  by  friction,  wo  are  led  to  a  particular  caso  of 
reflection  of  a  wave  from  a  free  end.  Tho  condition  is 
obviously  that,  at  such  a  point,  there  can  be  neither 
compression  nor  elongation.  To  represent  tho  reflected 
wave  we  must  therefore  take  B  of  such  a  form  that  each 
part  of  it,  when  it  meets  at  O  tho  corresponding  part  of 
A,  shall  just  annul  tho  compression.  On  account  of  tho 
smallness  of  the  displacements,  this  amounts  to  saying 
that  the  successive  parts  of  B  must  be  equally  inclined  to 
the  axis  with  the  corresponding  parts  of  A,  but  they  must 
slope  the  other  way.    Thus  the  proper  figure  for  this  case  is 


and  the  interpretation  is  that  a  wave  of  compression  is 
reflected  from  a  free  end  as  an  equal  and  similar  wave 
of  elongation ;  but  the  disturbance  at  each  point  of  tho 
wiro  in  the  reflected  wave  is  to  the  same  side  of  its 
equilibrium  position  as  in  tlie  incident  wave. 

This  enables  us  to  understand  the  nature  of  reflexion 
of  a  wave  of  sound  from  tho  end  of  an  open  organ  pipe,  as 
the  former  illustration  suited  the  corresponding  pheno- 
menon in  a  closed  one. 

(3)  Waves  in  a  Linear  System  of  Discrete  ifasses. — 
■Suppose  the  wire  above  spoken  of  to  be  massless,  or  at 
least  so  thin,  and  of  such  materials,  that  the  whole  mas.s 
of  it  may  be  neglected  in  comparison  with  the  masses  of  a 
system  of  equal  pellets,  which  we  now  suppose  to  bo  at- 
tached to  the  wire  at  equal  distances  from  one  another. 
The  weights  of  these  pellets  may  bo  supported  by  a 
set  of  very  iong  vertical  strings,  ono  attached  to  each, 
so  that  tho  arrangement  is  unaffected  by  gravity.  The 
wire  may  be  supposed  to  be  stretched,  as  before,  with 
a  definite  tension  which  is  not  affected  by  small  trans- 
verse disturbances.  We  will  take  the  case  of  transverse 
disturbances  only,  but  it  is  easy  to  see  that  results  of 
precisely  the  same  form  will  bo  obtained  for  longitudinal 
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disturbances.  A  moment's  thought  will  convince  the 
reader  that  there  must  be  a  limit  to  the  frequency  of  the 
oscillations  which  can  be  transmitted  along  a  system  like 
this,  though  there  was  none  such  with  the  continuous 
wire'.     It  is  not  difficult  to  find  this  limit. 

L£t  tte  transversa  displacement,  at  time  t,  of  the  n"'  pellet  of 
the  scries,  I j  called  y. ;  and  let  T  be  the  tension  of  the  wire,  m  the 
mass  of  a  f -illct,  anil  a  the  diitanco  from  one  pellet  to  the  next. 
Then  the  cjuation  of  motion  13  obviously 


(P;/.. 


.  y.-H  -  y» 


4(D-24)y, 


whore  1)  stands  for  E  "'■' . 

[We  remark  in  jjassiug  that,  if  a  ha  very  small,  this  equation 
tends  to  become 

dC     a     ax- 
But  in  this  case  we  have  ultimately  m  -  a;« ;  so  that  wc  recover  the 
equation  for  transverse  vibrations  of  a  unifonn  wire.] 
Suppose 

y,-kcoi(pt-qx) 

(wheresr-iin)  to  be  a  possible  free  motion  of  the  system.     Wicn 
this  value  is  substituted  in  the  equation  above  it  gives 

T  r-  

-  mp'  em[fi-qx)--\  coi{,pl  -  }.« +a)  +  cos(p«  -  j.»  -  a) 

-2cos(p<-5z)  I 


2T 


<:o%(pt-  qx) .  (1  -  cos  qa). 


•o  that 


m/)"- —  sin' 


ga/2. 


It  appears  from  tho  form  of  this  expression  that  the  greatest  value 
of  »  is  is/Tjam  ;  or  2c/a,  if  v  bo  the  speed  of  a  disturbance  in  a 
uniform  wire  uniler  the  same  tension,  and  of  the  same  actual  mass 
per  unit  of  length.     The  time  of  oscillation  of  a  pellet  is  2t/p,  end 

cannot  therefore  bo  less  than 

■*\/amfV,  or  ra/v. 
The  result  is  that,  if  v  bo  the  .-ipeed  of  propagation  of 
B  disturbance  in  a  uniform  wire  with  the  same  tension  and 
same  mass,  the  period  of  tho  quickest  simple  harmonic 
transverse  oscillation  which  can  bo  freely  transmitted  in 
SHch  a  sj-stem  is  tt  times  tho  time  of  running  from  one 
pellet  to  the  next  with  speed  f. 

Instead  of  pellets  on  a  tended  wire,  wo  might  have  a 
series  of  equal  bar  magnets,  supported  horizontally  at 
proper  distances  from  one  another,  in  a  line.  The  mag- 
netic forces  hero  take  the  place  of  the  tension  ;  and  by 
arranging  the  magnets  with  their  like  poles  together, 
i.t.,  by  inverting  the  alternate  ones,  we  can  produce  the 
equivalent  of  pressure  instead  of  tension  along  the  scries. 
If  the  magneCs  have  each  bifilar  suspension,  their  masses 
will  come  in,  as  well  as  their  moments  of  inertia,  in  tho 
treatment  of  transverse  disturbances. 

This  question  is  closely  connected  with  Stokes's  explan- 
ation of  fluore-icenco  (see  Light,  vol.  xiv.  p.  602),  for  tho 
cfltct  of  a  disturbing  force,  of  a  shorter  f>criod  than  the 
limit  given  alwvc,  applied  continuously  to  one  of  tho  jJcUets, 
yfc.u\,\  1.,.  )ri  accumulate  energy  mainly  in  tho  immediate 
D'  1  ;   nnd  this,  if   we  suppose  tho  disturbing 

{0:  _  ■.'.  would  bo  transmitted  along  the  system  in 

waves  of  \kuimU  equal  at  least  to  the  limit.  These  would 
corTe»i>ond  to  light  of  lower  rcfrongibility  than  tho  inci- 
dent, but  having  ns  characteristic  a  dcfinito  upper  limit 
of  rcfrant'iliililv. 

Ku'h   inv.  their  result*,  prepare  ns  to 

exi"    !    I'  .'    ■  'f   investigating  tho  propo- 

p;  '"'I,  cannot  l>c  corrict  in 

tl  '  ,  if  tho  medium  consist  of 

discrete  r--irticle«. 

(4)  H'dirj  of  Ccmfrruiitm  ami  DUntation  in  a  Fluiit ; 
Sound;  Sij/lcniotu. — Consider  tlio  case  of   piano  wave*, 


where  each  layer  of  the  medium  moves  perpendicularly 
to  itself,  and  therefore  may  suffer  dilatation  or  compres- 
sion. The  case  is  practically  the  same  a?  that  treated  in 
(2)  above,  and  can  be  represented  by  the  same  graphic 
method.  For  we  may  obviously  consider  only  the  matter 
contained  in  a  ri^irf  cylinder  of  unit  sectional  area,  whose, 
axis  is  parallel  to  the  displacements.  .The  only  point  of 
difference  is  in  the  law  connecting  pressure  and  conse- 
quent compression,  and  that,  of  course,  depends  upon  the 
properties  of  tho  medium  considered. 

(a)  If  the  medium  be  a  liquid,  sucb^as  water,  for 
instance,  the  compression  may  be  taken  as  proportional  to 
the  pressure.  Thus  the  acceleration  on  unit  length  of  tho 
column,  multiplied  by  its  mass  (which  in  this  case  is  simply 
the  density  of  the  medium),  is  equal  to  the  increase  of  pres- 
sure per  unit  length,  i.e.,  to  the  increase  of  condensation  per 
unit  length,  multiplied  by  the  resistance  to  compression,' 
R.  Thus  the  speed  of  tho  wave  is  ,^'Hp,  which  is  exactly 
analogous  to  the  forms  of  (1)  and  (2).  The  density,  p, 
of  water  is  C2'3  B)  per  cubic  foot,  and  for  it  R  is  about 
20,000  atmospheres  at  0°  C,  so  that  the  speed  of  sound  at 
that  temperature  is  about  4700  feet  per  second. 

That  even  intense  differences  of  pressure  take  time  to 
adjust  themselves  over  very  short  distances  in  water  was 
well  shown  by  the  damage  sustained  by  the  oj'en  copper 
cases  of  those  of  the  "  Challenger  "  thermometers  which 
were  crushed  by  pressure  in  the  deep  sea.  When  a  strong 
glass  shell  (containing  air  only)  is  enclosed  in  a  stout  open 
iron  tube  whose  length  is  two  or  three  of  its  diameters, 
and  is  crushed  by  water  pressure,  the  tube  is  flattened  by 
excess  of  external  pressure  before  the  relief  can  reach  the 
outside.  , 

(6)  In  tho  case  of  a  gas,  such  as  air,  we  must  take  the 
adiabatic  relation  between  pressure  and  density.  Tho 
pressure  increases  fa.«tcr  than,  instead  of  at  tho  same  rate 
with,  the  density,  as  it  would  do  if  tho  gas  followed 
Doyle's  law.  Thus  tho  changes  of  pressure,  instead  of 
being  equal  to  tho  changes  of  compression  (multiplied 
by  the  modulus),  exceed  them  in  tho  pro|)ortion  of  the 
specific  heat  at  constant  pressure  (K)  to  that  at  constant 
volume  (X).  Thus  the  speed  of  sound  is  ^K/N./j/p,  where 
p  is  tho  pressure  and  p  tho  density  in  the  undisluibcd  air. 
The  ratio  of  the  two  latter  quant' tiis,  as  we  know,  is  very 
approximately  proportional  to  tho  absolute  tcm|>craturc. 

The  questions  of  tho  gradual  change  of  type  or  tho 
dying  away  even  of  plane  waves  of  sound,  whether  by 
reason  of  their  form,  by  fluid  friction,  or  by  loss  of 
energy  due  to  radiation,  arc  much  too  complex  to  be 
treated  hero. 

In  all  ordinary  simple  sounds  even  of  very  high  pitch 
the  displacements  are  extremely  small  compared  with  tho 
wave  lenjjtli,  »o  that  the  approximate  solution  gives  tho 
speed  with  considerable  accuracy.  And  n  very  refined 
ex])orimcntal  test  that  this  speed  is  independent  of  tho 
pitch  consists  in  listening  to  a  rapid  movement  played  by 
a  good  band  at  a  great  distance.  But  there  seems  to  bo 
little  doubt  that,  iwnlrr  certain  conditions  ot  Icusf,  verj-  loud 
sounds  travel  a  great  denl  faster  than  ordinary  sounds. 

Tho  above  investigation  gives  the  spccil  of  sound 
rclativly  to  llic  air.  Relatively  to  tho  earth's  surface,  it 
has  to  l>e  rompouiided  with  the  motion  of  tho  air  itself. 
But,  as  tho  speed  of  wind  usually  increases  from  tho  sur- 
face upwards,  at  least  for  a  considerable  height,  the  front 
of  n  sAMMilnaio,  moving  tnM  the  wind,  leans  forward, 
and  tho  hoiuid  (being  projiagntcd  |>erpendiculnrly  to  ihn 
front)  move*  ilownwards  ;  if  n/nintt  the  wind,  upwards. 

In  tho  ra«o  cf  A  di»turb:>nco  in  air  due  to  n  very 
sudden  cxjiln-i'in,  ns  cf  dynamite  or  ns  by  the  pn.v<<»gc  of 
a  flash  of  li/l, filing,  it  i*  probable  that  for  soni.>  ili<tjn:.i 
from  tho  source  the  motion  is  of  a  projectile  charoctevl 
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and  that  part  at  least  of  tho  flnsti  is  duo  to  tko  beat 
developed  by  practically  instantaneous  and  very  j-rcat 
cv^mprcsaion  of  eaoU  layer  of  air  to  whith  tliis  violent 
motion  extends. 

(5)  Cracitatiom  and  Sur/ace-Tension  Warea  in  Liquids. 

Leaving  out   of  consideration,  ns  already  sufficiently 

treated  in  a  special  article,  the  whole  subject  of  Tides, 
whether  in  oceons  or  in  tidal  rivers,  thero  remain  many 
differout  forms  of  water-waves  all  alike  interesting  and 
imjHirtant.  The  most  usual  division  of  the  free  waves  is 
into  long  waves,  oscillatory  waves,  and  ripples.  Tho  (irst 
twc  classes  run  by  gravity,  tho  third  mainly  by  surface- 
tension  (see  CvritXARY  Actio.v).  But,  while  tho  long 
wiTcs  agitato  the  water  to  nearly  tho  same  amount  at 
all  depths,  the  chief  disturbance  duo  to  oscillatory  waves 
or  to  ripples  is  confined  to  tho  upper  layers  of  tho  water, 
from  which  it  dies  a«-ay  with  great  rapidity  in  successive 
layers  below.  We  will  treat  of  theso  three  forms  in  tho 
order  named. 

(6)  Lonj  Wavet. — Tho  first  careful  study  of  theso 
waves  was  raado  by  Scott  Kussell  (q.v.)  in  tho  course  of 
an  inquiry  into  traffic  on  canals.  Ho  arrived  at  the 
remarkable  result  that  thero  is  a  definite  speed,  depending 
on  the  depth  of  tho  water,  at  which  a  horse  can  draw  a 
caoal-boat  more  easily  than  at  any  other  speed,  whether 
less  or  greater.  And  he  pointed  out  that,  when  the  boat 
moves  at  this  speed,  it  agitates  the  water  less,  and  there- 
fore damages  the  banks  less,  than  at  any  lower.  This 
particular  speed  is  thus,  in  fact,  that  of  free  propagation 
of  tho  wave  raised  by  the  boat ;  and,  when  the  boat 
rides,  as  it  wore,  on  this  wave,  its  speed  is  maintained 
with  but  little  exertion  on  the  part  of  the  horse.  If  the 
boat  be  made  to  move  slower,  it  leaves  behind  it  an  over- 
lengthening  procession  of  waves,  of  course  at  the  expense 
of  additional  labour  on  the  part  of  the  liorse. 

The  theory  of  the  motion  of  such  a  wave  is  based  on 
the  hypothesis  that  all  particles  in  a  transversa  section  of 
the  canal  have,  at  the  same  instant,  the  same  horizontal 
speed.  However  great  this  horizontal  motion  may  be,  the 
vertical  motion  of  the  water  may  be  very  small,  for  it 
depends  on  tho  change  of  horizontal  speed  from  section 
to  section  only.  In  the  investigation  which  follows,  the 
energy  of  this  vertical  motion  will  be  neglected  (even  at 
the  surface,  where  it  is  greatest)  in  comparison  with  that 
of  the  horizontal  motion.  The  hypothesis  is  proved  to  be 
well  grounded  by  the  actual  observation  of  the  motion 
of  the  water  when  a  long  wave  of  slight  elevation  or 
depression  passes.  A  long  box,  with  parallel  sides  of 
glass,  partly  filled  with  water,  represents  tho  canal ;  and 
the  wave  is  produced  by  slowly  and  slightlj'  tilting  tho 
box,  and  at  once  restoring  it  to  the  horizontal  position. 
The  nature  of  the  motion  of  the  water  is  shown  by  particles 
of  bran  suspended  in  it.  Such  an  apparatus  may  bo 
usefully  employed  in  verifying  the  theoretical  result  below 
as  to  the  connexion  between  tho  speed  of  the  wave  and 
the  depth  of  the  water, — observations  of  tho  passage  of 
the  crest  being  made  with  great  exactness  by  means  of  a 
ray  of  light  reflected  from  tho  surface  of  tho  water  in  a 
vertical  plane  parallel  to  the  length  of  the  cansl.  It  may 
also  be  employed,  by  tilting  it  about  an  inclined  position, 
(or  the  study  of  tho  changes  which  take  place  in  the  wave 
as  it  passes  from  deeper  to  shallower  water,  or  the 
reverse. 

The  statement  of  (1)  above  is  immediately  applicable  to 
thia  question.  For,  if  A  be  the  (undisturbed)  depth  of  the 
water,  p  its  density,  y  and  3/  the  elevations  in  two  succes- 
sive transverse  sections  at  unit  distance  from  one  another, 
the  difference  of  pressures  (at  tho  same  level)  in  tho  two 
sections  is  gp{y'  -  y).  Tho  acceleration  of  a  horizontal 
cyliiuler  of  amt  section  js  the  difference  of  pr^esuree 


divided  by  p.     But  the  whole  depth  is  increased  at  each 
point  in  proportion  as  tho  thickness  of  a  transverse  slice  is 
diminished.     Uoueo,  by  the  reasoning  in  (2)  above, , 
gf(.'/'-y)  /-P    „n'/-y 

or  yr-'gh ; 

and  tho  speed  of  propagation  of  the  wave  is  that  which  a 
stone  would  acquire  by  falling  through  half  the  depth  of 
tho  water.  That  the  speed  ought  to  be  independent  of  the 
density  of  the  liquid  is  clear  from  the  fact  that  it  is  the 
weight  of  tho  disturbed  portion  which  causes  the  motion, 
and  that  this  (for  equal  waves  in  different  liquids)  changes 
proportionally  to  tho  mass  to  be  moved. 

Since  we  have  made  no  hypothesis  as  to  the  form  of  the 
wave,  our  only  assumptions  being  that  the  vertical  motion 
is  not  only  small  In  comparison  with  the  depth,  but  incon- 
siderable in  comparison  with  the  horizontal  motion,  while 
the  latter  is  the  same  at  all  depths  in  any  one  transversa 
section,  it  is  clear  that,  under  tho  same  limitations,  a 
wave  of  depression  will  run  at  tho  same  speed  as  does  a 
wave  of  elevation. 

A  solitary  wave  of  eluvatloii  obviously  carries  across 
any  fixed  transverse  plane  a  quantity  of  water  equal  to 
that  which  lies  above  the  undisturbed  level.  If  H  be  the 
mean  height  of  this  raised  water,  h  the  breadth  of  the 
canal  (supposed  rectangular),  and  X  the  length  of  the 
wave,  the  volume  of  this  water  is  t\H.  But  all  particles 
in  the  transverse  section  behave  alike  ;  and,  when  tho 
wave  has  passed,  the  particles  in  all  transverse  sections 
have  been  treated  alike.  Hence  the  final  result  of  the 
passage  of  the  wave  is  that  tho  whole  of  the  water  of  the 
canal  has  been  translated,  in  the  direction  of  the  wave's 
motion,  through  the  space  bXH/bh,  or  AH/A.  If  the  wave 
had  been  one  of  depression,  the  translation  of  the  water 
would  .have  been  in  the  opposite  direction  to  that  of  the 
wave's  motion.  Hence,  when  the  wave  consists  of  an 
elevation  .followed  by  a  depression  of  equal  volume,  it 
leaves  tho  water  as  it  found  it.  Thus  any  permanent 
displacement  of  the  water  is  due  to  inequality  of  troughs 
and  crests. 

A  hint,  though  a  very  imperfect  one,  as  to  tho  formation 
of  breakers  on  a  gently  sloping  beach,  is  given  by  con- 
sidering that  in  shallow  water  the  front  and  rear  of  an 
ordinary  surface-wave  must  move  at  different  rates,  the 
front  being  in  shallower  Water  than  the  rear  and  therefore 
allowing  the  rear  to  gain  upon  it. 

(7)  Oicillalory  Waves.— 'lh.o  typical  example  of  these 
waves  is  found  in  what  is  called  a  "  swell,"  or  tho  regular 
rolling  waves  which  continue  to  run  in  deep  water  after 
a  storm,  Their  character  is  essentially  periodic,  and  this 
feature  at  once  enables  us  to  select  from  the  general 
integrals  of  the  equations  of  non-rotatory  fluid-motion  the 
special  forms  which  we  1-equire.  The  investigation  may, 
without  sensible  loss  of  completeness  for  application,  be 
still  further  simplified  by  the  assumption  that  the  disturb- 
ance is  two-dimensional,  i.e.,  that  tho  motion  is  precisely 
the  same  in  any  two  vertical  planes  drawn  parallel  to  the 
direction  in  which  the  waves  are  travelling.  The  investi- 
gation is,  unfortunately,  very  much  more  simple  in  an 
analytical  than  in  a  geometrical  form. 

If  the  alia  of  x  be  taken  in  tho  eurfaco  of  the  undisturbed  water, 
in  the  direction  iu  which  the  waves  arc  travelling,  and  that  of 
y  vertically  dcumwards^  the  equation  for  tho  velocity-potential 
(see  HydeomeohAuics)  is  simply 

This  is  merely  tho  "equation  of  continuity,"— tho  condition  that 
no  liquid  is  generated,  and  cone  annihilated,  during  the  motion. 
Tba  type  of  eoiutioo  wo  seek,  as  above,  ia  represented  by 
^■»Ycos(/(!(-n3:), 
where  Y  depends  on  y  alone.     If  this  can  bo  made  to  satisfy  the 
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ajuation  of  continuity,  we  may  proceed  to  further  tests  a&d  restnc- 
tioiu  of  it.     Subetila'tios  Ic^s  to 


djr" 


nn'  =  0, 


io  that  Y  -  A  £  *»  +  Be  -"»,  where  A  and  B  ire  arbitrary  constants, 
(a)  If  the  depth  of  the  water  be  aniimited,  the  value  of  A  must 
be  zero,  for  othtrwise  we  ihould  be  dealing  with  disturbancea 
which  increaje,  without  limit,  ja  we  go  farther  down.  Hence,  in 
this  case,  a  ]Kircicular  integral  j(  the  equation  corresDonding  to  a 
disturbance  which  can  exist  by  itself,  is 

.^-B|-"»cos(r.i;  -III). 
We  will  now  avail  ourselves  of  the  supposition  under  which,  as  we 
have  seen,  disturbances  are  necessarily  superposable,  t.e.,  assume 
tt-rms  in   B'  to   be  negligible.     Tue  ordinary   kinetic    equation 
(HyiiEOMXCHAXlcs)  then  fecomes 


C+i./p-?y-(§) 


-  jy  + 171 B  £  ■  "»  si  n  ( m/ -  fljc) . 
If  we  differenttate  this  expression  with  re^rd  to  (,  and  apply  the 
result  to  the  surface  only,  where  o  is  constant,  and  remember  that 


-ji  —  I  -j2  j  ,  we  have  simply 


and 


0-  -ng  +  m', 

which  is  the  conuition  that  no  water  crosses  the  bounding  surface. 
This  determines  n,  without  ambiOTiity,  when  m  is  given,  and  thus 
sives  a  relation  between  the  period  of  a  wave  ana  its  length,  or 
Between  the  period  or  the  length  and  the  speed  of  propagation. 
For  we  may  write 

int-nx"  — M-x) , 

where  \  is  the  wave-length,  and  v  the  speed ;  >o  that 

-— •   "-T- 

Tboa  we  have 

^    "*■ 

and  the  lunger  waves  move  faster,  even  when  the  vertical  displace- 
luent  is  i^ru  '.11  in  both.  This  is  quite  differeut  from  the  result  for 
aound-waVK:L 

The  components  of  the  velocity  of  the  particle  of  water  whose 
mean  position  is  r,  }/  are 

/^  j-Bne'"'sin(in<-ru:),  parallel  tox, 

(^J--Bn6-"»coa(f7U-nj:),  parallel  toy. 

Uence  the  path  is  a  circle  whose  radius  is 

B-e— »,  or  B  -£--». 
m  y 

At  the  surface  this  is  Bm/j^,  as  in  fact  we  see  at  once  by  the  eqoa. 

lion  for  the  pressure,  which  give*  for  the  form  of  the  surface 

C  — ^n  +  ^iBsin  imi  -nz). 

Each  surface-particle  is  at  the  highest  |ioint  of  its  circular  path, 

and  moving  forwards,  whou  the  crest  of  the  wave  possea  iL     When 

the  trough  passes,  it  is  at  the  lowest  point  of  its  circle  and  moving 

backwards.     The  radii  of  the  circles  diminish  in  geometrical  pro- 

f[rasion  at  depths  increasing   in   arithmetical   progrci«ion.     The 

factor  U  t~"'-"  ("''"'*,  so  that  at  a  depth  of  me  wave-length  only 

the  disturbance  is  reduced  to  i~'*  or  about  l/ii35  of  its  surface- 

Talue. 

From  the  iDveatigatioa  above  we  tec  that  Atlantic 
rollers,  of  a  wave-length  of  (say)  300  feet,  travel  at  tbu 
rate  of  about  40  feet  per  becoud,  or  27  luilej  an  hour. 
But,  cvea  if  they  be  of  40  feet  bei^^ht  from  trough  to  credit 
(which  ia  probably  an  exaggerated  estimate),  the  utmost 
disturbance  of  a  water  particle  at  a  depth  of  300  feet  is 
not  quite  half  an  inch  frtxii  iti  mean  position.  This  shows, 
in  a  very  striking  manner,  what  a  mere  Burfacc-effect  is  in 
this  way  dii';  to  windii,  and  huw  the  depths  of  the  ocean 
are  pn  '  ;<turbed  by  such  causes. 

Thw  .  -ti    baa  been   Carried  to  a  socond,  and 

even  to  a  tiiir><,  iippruximutiuii  by  •St(.l[Cft,  with  the  result 
that  th«  form  of  n  Rcctioii  of  the  surface  la  no  longer  the 
ctir  Inch  the  cii3>te  aiiii   troughs  are  equal. 

Th  "f  nfiH  hiKhtr,  and   the  troughs   wider 

and  ah..  Pliroxiiiiutiou  sbdws.     Also 

the  (utv.  i    lit  t'lu  h  (Hiiticlo  under  the 

crest  is  I  d  lor  by  its  bock  ward 

motion  Kbiil  nuJuis  i«ll  the 

"hoave   ol    ll.^   -^.      u   ■^j.^^ha.-^:-*!.      iht    w«tei    is  per- 


tr.«nently  displaced  forwards  by  each  succeeding  wave. 
But  this  effect,  like  the  whole  disturbance,  is  greatest  in 
the  surface-layer  and  diminishes  rapidly  for  each  lower 
layer.  The  third  approximation  shows  that  the  speed  of 
the  waves  is  greater  than  that  above  assigned,  by  a  term 
depending  on  the  square  of  the  ratio  of  the  height  to  the 
length  of  a  wave. 

(It)  ^\'hen  the  depth  of  the  water  is  limited,  we  cannot 
make  the  simplification  adopted  in  the  last  investigation. 

If  A  be  the  depth  of  the  water,  our  condition  is  that  the  vertical 
motion  vanishes  at  that  depth,  and  the  rebtion  between  m  and  « 
is  now 

»n'-Hj(S"*- t-"»)/(6»»-l-g-"*). 
If  A  be  regarded  as  infinite  this  gives  as  before 

m'.—  ng . 
If,  on  the  other  hand,  A  be  small  compared  with  the  wave-length, 
the  equation  approximates  to 

m'  —  n'gh, 
01  t^-yA; 

and  we  have  the  formula  for  long  waves  again.  Thus  the  expres- 
sion above  includes  both  extremes, — though,  so  far  as  long  Waves 
go,  it  limits  them  to  harmonic  forms  of  section. 

The  surface-section  is  still  the  curve  of  sines,  but  the 
paths  of  the  individual  particles  are  now  ellipses  whose 
major  axes  are  horizontal.  Both  axes  decrease  with  great 
rapidity  for  particles  considered  at  gradually  increasing 
depths ;  but  the  minor  axes  diminish  faster  than  the 
major,  so  that  the  particles  at  the  bottom  oscillate  in 
horizon t.il  lines. 

(8)  Rtpples. — Stokes   in    1848   pointed   out   that   the 

Eurface-teubion  of  a  liquid  should  bo  taken  account  of  in 

finding  the  pressure  at  the  free  surface,  but  this  seems  not 

to  have  been  done  till  1871,  when  W.  Thomson  discussed 

its  consequences.     If  T  be  the  -nrface-tension,  and  r  the 

radius  of  curvature  of  the  (cylindrical)  surface,  in  the  ca^e 

of  oscillatory  waves,  the  pressure  at  the  free  surface  must 

bd  considered  as  dillering  from  that    in    the  air  by  the 

quantity  T/r  (Cspill.\rt  Action).     As  Tjqp  is  usually  a 

small  quantity,  this,  term  will  be  'negligible  unless  r  is 

very  email.     If  the  waves  be  oscillatory,  this  means  that 

their  lengths  must  be  very  short,  so  that  the  depth  of  the 

fluid  may  be  treated  as  infinite  in  comparison. 

The  curvature  is  pr.ictically  iPnjih?,  because  ii/\  is  small ;  so 

that  the  term  -  TiPrthix'  must  be  introduced  into  the  kiiiQtic  c<)us. 

tioa  along  with  p.     The  result  is  that 

■  "T 
wf—ng  +  —  , 
tnp 

,     g\     2i T 

Thus  the  speed  is,  in  oil  cascH,  increased  by  the  surface-tension ; 
and  the  more  so  the  shorter  is  tho  wave-length.  Hence,  as  the 
upced  increases  inilrfin:vly  with  increase  oi  wave-length  when 
gravity  alono    '  --i  increases  indefinitely  the  shorter  the 

taave  when  ^  .  ■  alone  acta,  tlicre  must  be  a  i/iiniidiiin 

npevd,  for  soiiio  u u.o-lcngth,  uhcu  both  causos  ar«  at  work. 

ll  u  easily  seen  that  v'  u>  a  minimun  when 

X-X,-2rVT/w, 
and  that  the  corresponding  value  of  r*  is 

2V?T/7. 
In  the  case  of  \.jtt'r  the  value  of  A4  is  about  0-68  inch,  and  v,  is 
070  in  fett  seconds,  nearly. 

This  slowuit  moving  oscillatory  wave  may  therefore  bo 
regarded  as  the  limit  between  waves  pro[>er  and  ripples. 
That  ripi'Us  run  faster  tho  shorter  they  are  is  easily  seen 
by  watching  the  apparently  rigid  (lattern  i<f  them  which 
precedes  a  body  moving  uniformly  through  still  water. 
The  more  rapid  the  motion  the  closer  do  the  ripple-ridgos 
approach  one  another  Excellent  examples  of  ripples  are 
piodiKtd  by  applying  the  stem  of  a  vibrating  tuning  fork 
to  one  side  of  a  largo  rectangular  box  full  of  li(|uid. 
Kioir.  the  pitch  of  the  note,  and  the  wave  length  of  the 
ripplo,  wc  can  make  (by  the  use  of  tho  above  formula)  an 
uppioaiinalc  determination  uf  suKaco-tcnsion,  a  quantity 
•uuiewhul  dithcult  tu  nieiisuru  by  statical  processes. 
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The  copdition*  of  production  of  ripples  by  wind,  or 
generally  in  a  Nurfac«  of  separation  of  two  fluids,  each  of 
wl.i.  I,  !. .-  ,!iy  motion  parallel  to  this  surface,  ar«  givou  in 
H.  kmcb. 

•ok-t  of  ITiiiv^. — While  tho  disturbances  con- 
sidcrixl  a/t)  so  small  as  to  bo  sujierposable,  i.(.,  inde- 
pendent of  one  anothei*,  the  ctlcct  of  superposition  is 
merely  a  kineui:\tioal  question,  and,  as  such,  has  Wen 
very  fully  treated  under  Meciiamcs  (!§  5C-G7).  See  also 
Acoustics,  LifiiiT,  and  Wave  Tiitouv.  Thus  ripplc- 
|jatterns,  ordinary  beats  of  musical  sounds,  composition 
of  lunar  and  solar  oeeau  tides,  dilTraction,  phenomena  of 
pol ir--,,!  liiiht  in  crystals  or  in  transparent  bodies  in  tho 
ni  i,  ic,  are  all,  in  jtrindple  at  least,  simple 

ki;  iisequences  of  superposition.     Butthepheno- 

meuu  (.al.eJ  Tartini's  Kats,  breakers,  a  bore,  a  jabblo, 
and  (generally)  cases  in  which  a  sufficient  approximation 
cannot  be  obtained  by  omitting  powers  of  the  dis]ilacomenta 
higher  than  the  first,  are  not  of  this  simple  character. 

As  a  single  illustration,  take  one  case  of  tho  first  of 
tbe^e  phenomena.  The/ni-/  to  be  explained  is  that  when 
two  pure  musical  sounds,  of  frequencies  2  and  3  (say), 
that  is,  forming  a  "  perfect  fifth,"  are  sounded  together, 
we  hear  in  addition  to  them  a  graver  note,  viz.,  that  of 
which  the  first  sound  is  the  octave  and  tho  second  the 
twelfth,  ^\"hen  a  resonator,  carefully  tuned  to  this  graver 
note,  is  applied  to  tho  ear  tho  note  is  usually  not  heard. 
Hence  Helmholtz  attributes  its  production  to  the  fact  that 
the  drum  of  the  car  (in  consequence  of  tho  attachments 
of  the  ossicles)  has  different  elastic  properties  for  inward 
and  for  outward  displacements. 

The  forc«  tcojing  to  restore  tho  drum  from  a  displacement  x 
miy  thercfoiv  bo  represented  ap|>roxiinatcly  by 

-P'x  +  jt' 
Thus,  when  the  drum  is  exjwsed  to  tho  two  sounds  above  Uiou- 
tioDcd,  its  e<]uation  of  motion  is 
tpx 
jjj + ph:  -  yi* + o  sin  S>n<  +  fc  sin  (2»i/  +  0) . 

By  sucoenivo  approximations,  it  is  found  that  there  is  a  term  in 
t^e  value  of  z  ol  tho  form 

'alqcosivit-  p) 
(p=  -  »m«)(/r-  -  4,n=)(  p>  -  m«)  ' 
which  is  the  "difTcrence-tono "  referred  to.     This,  of  course,  is 
communicated  to  the  internal  car. 

Helmholtz  points  out,  however,  that  such  sounds  may  be 
produced  objectively,  provided  the  interfering  disturbances 
are  sufficiently  great.  No  one  seems  yet  to  have  obtained 
any  really  accurate  notion  of  the  smallness  of  the  disturb- 
ances of  air  which  can  be  heard  as  sound.  That  they  are 
excessively  small  has  long  been  shown  by  many  i)rocesses, 
but  even  mote  perfectly  by  the  comparatively  recent 
invention  of  the  telephone. 

(10)  WaKs  in  an  Elastic  Solid. — Some  of  the  more 
elementary  parts  of  this  very  difficult  question  have  been 
treated  from  a  theoretical  point  of  view  in  the  article 
Elasticity.     From   on    observational   and   experimental 


point  of  view  aome  aw  treated  under  Earthquake.  Seo 
also  LiouT,  ai.d  Wavk  Theory,  '  for  the  luminiferous 
medi"'>i  appears  to  behave  like  an  elastic  solid. 

(11)  ICuys  of  Teinpevaturt  and  of  Electric  Potential. 
— In  Heat  (>5  78),  and  specially  in  the  mathematical 
appendix  to  that  article,  will  bo  found  Fourier's  treatment 
of  heat-waves  produced  by  periodic  sources  of  various 
characters.  It  is  su'"-;"-^!  So  call  attention  here  to  the 
form  of  the  otjuation  for  tho  linear  motion  of  heat 
(which  is  the  eamo  as  that  for  electricity  and  for  diffu- 
sion), vii!., 

'(«~.ir\  dx) 
where  v  represents  temperature,  c  specific  heat,  and  k  thermal 
conductivity. 

.Wlion  c  and  k  arc  constants,  lhi.<  takes  tho  very  sinipio  form 
dv      d^v 
di'"!?' 
If  piano  harmonic  waves  of  the  typo 

v— Xcos(m/-iu') 
are  to  b«  transmitted,  we  must  have  simultaneously 
-fX      „.     .     „     rfX 

The  first  gives 

X-AE^-HJS-"'; 
and  tho  second,  by  means  of  tin's,  gives 

2m% AS" -  BS -") -  -  Hi{ A£ " -f  B6 -"») . 
Thus  A  vanishes,  which  implies  tliat  the  amplitude  of  tho  waves 
must  continuously  diminish  iis  they  progress.     Also 

2ic»'-»», 
so  tliat 

«-  Bj  - "  cos  (2«)i»/  -  nx) .  ■ 

If  the  conductivity  ho  not  coustau',  then,  even  in  the  simple 
case  of 

i-*o(l-f<.~), 
where  a  is  sipall,  tho  wave  throws  olf  others  of  infeiior  amplitude 
and  of  a  dilTcrcnt  period. 

IJ.  U'orti  ami  Afemoirt  on  Wapti.—Tho  lUoraturo  Is  very  extensive,  bo  a  few 
referunces  only  ai-o  plvfn.  Ttio  works  of  LHsrsncc,  Uiplnce,  roissoii,  nnd 
C«ilcti_\*mny  bo  specliilly  cHod.  Weber's  WtltfiiUhre.  sod  Scott  Itussell's  pnpera, 
contAli)  vaUisble  cxperlnictilal  dctnils.  Tlieorcttcul  pnpers  of  ImiMl'tsnee  by 
Enrnslisw,  Kelland,  Oreen,  ic.,  tieiil  of  lontf  waves.  Tho  eolleeted  woiks  of 
liiiokiiie,  nnd  partloulnily  ttioso  of  Stokes,  dent  In  jmit  with  osclllntoi'y  waves. 
Stokes's  '*  Iteporrs  on  H.vdrodynrtniles,"  In  the  Tfans.  tif  the  British  .4J>'oriiif  ion, 
are  of  (^ist  value  In  lhembetvc>,  and  contain  nnmerous  references.  A  very 
eumpleto  discussion  of  tho  maltietnatiea  of  tho  subject  Is  Riven  by  Trofessor 
Urccnhlll  In  the  .-Imeritan  Joufnnt  c/  Atttthematies.  Lord  Kayleinh's  Souriii,  anti 
the  tneniolis  of  Do  St  Vensnt  mid  Von  Hehntiolts,  toRcther  with  a  remarkable 
scries  of  pnpcis  by  Sir  W,  Thomson,  In  recent  volumes  of  tho  J'hil.  Mtt'j,  and 
Fi(K.  /i.  S.  t\,  may  fitly  conclude  tho  list  (P.  O.  T.) 

WAVERTREE,  a  township  of  Lancashire, partly  included 
within  the  parliamentary  limits  of  Liverpool,  3  miles 
south-east  of  Liverpool  Exchange.  The  churches  arc  all 
modern.  There  is  a  small  circle  of  monoliths  on  the 
south-east  boundary  of  the  township,  called  tho  CulJcr 
Stones.  A  cemetery  of  tho  Neolithic  period  was  opened 
a  few  years  ago.  The  town  possesses  roperies  and  a 
brewery.  An  extensive  pumping  station  connected  with 
the  Liverpool  water-works  is  in  tho  vicinity.  The  popu- 
lation of  the  urban  sanitary  district  (area  1838  acres)  in 
1871  was  7810,  and  in  1681  it  was  11,097. 
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§  1.  A  GENI;R.\L  statement  of  the  principles  of  the 
XL  undulatory  theorj',with  elementary  explanations, 
has  already  been  given  under  Light,  and  in  tho  article  on 
£t)IKR  tho  arguments  which  point  to  the  existence  of  an 
all-pervading  medium,  susceptible  in  its  various  parts  of 
an  alternating  change  of  state,  have  been  traced  by  a 
master  hand  ;  but  the  subject  is  of  such  great  importance, 
and  is  so  intimately  involved  in  recent  optical  investigation 
and  discovery,  that  a  more  detailed  exposition  of  the  theory, 
with  application  to  the  leading  phenomena,  was  reserved 
for  a  special  article.     That  the  subject  is  one  of  diCiculty 


may  be  at  onco  admitted.  Even  in  the  theory  of  sound, 
as  conveyed  by  aerial  vibrations,  where  we  aro  well 
acquainted  with  tho  nature  and  properties  of  tho  vehicle, 
the  fundamental  conceptions  are  not  very  easy  to  grasp, 
and  their  development  makes  heavy  demands  upon  our 
inathemulical  resources.  That  tho  situation  is  not  im- 
])rovcd  when  tho  medium  is  hypothetical  will  bo  easily 
understood.  For,  although  tho  evidence  is  overwhelming 
in  favour  of  tho  conclusion  that  light  is  ]iropagated  as  a 
vibration,  we  are  almost  entirely  in  the  dark  as  to  what  it 
is  that  vibrates  and  the  manner  of  vibration.     This  ignor- 
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ance  entails  en  appearance  of  vagueness  even  in  tnose 
parts  of  the  subject  the  treatment  o{  which  would  not 
really  be  modified  by  the  acquisition  of  a  more  precisji 
knowledge,  e.g.,  the  theory  of  the  colours  of  thin  plates, 
and  of  the  resolving  power  of  optical  instruments.  But 
in  other  parts  of  the  subject,  such  as  the  explanation  of 
the  laws  of  double  refraction  and  of  the  intensity  of  light 
reflected  at  the  surface  of  a  transparent  medium,  the 
vagueness  is  not  merely  one  of  language ;  and  if  we  «Tsh 
to  reach  definite  results  by  the  a  priori  road  we  must 
admit  a  hypothetical  element,  for  which  little  justification 
can  be  given.  The  distinction  here  indicated  should  be 
borne  clearly  in  ruind.  Many  optical  phenomena  must 
necessarily  agree  with  any  kird  of  wave  theory  that  can 
bo  proposed ;  others  may  agree  or  disagree  with  a  parti- 
cular form  of  it.  In  the  latter  case  we  may  regard  the 
special  form  as  disproved,  but  the  undulatory  theorj'  in 
the  proper  wider  sense  remains  untouched. 
Elastic  Of  such  special  forms  of  the  wave  theory  the  most 
solid  famous  is  that  which  assimilates  light  to  the  transverse 
tlieoO'-  vibrations  of  an  elastic  solid.  Transverse  they  must  be  in 
order  to  gi»e  room  for  the  phenomena  of  polarization. 
This  theory  is  a  great  help  to  the  imagination,  and 
allows  of  the  deduction  of  definite  results  which  are  at 
any  rate  mechanically  possible.  An  isotropic  solid  has 
in  general  two  elastic  properties — one  relating  to  the 
recovery  from  an  alteration  of  volume,  and  the  other  to 
the  recovery  from  a  state  of  shear,  in  which  the  strata 
are  caused  to  slide  over  one  another.  It  has  been  shown 
by  Green  that  it  would  be  necessary  to  suppose  the 
luminiferous  medium  to  be  incompressible,  and  thus  the 
only  admissible  differences  betweto  one  isotropic  medium 
and  another  are  those  of  n'jri'/i'y  and  of  density.  Between 
these  v,e  are  in  the  first  instance  free  to  choose.  The 
slower  propagation  of  light  in  gbss  than  in  air  may  bo 
equally  well  explained  by  sup[>osing  the  rigidity  the  same 
in  b'jth  cases  while  the  density  is  greater  in  glaa.«i,  or 
by  supposing  that  the  density  is  the  same  in  both  cases 
whilo  the  rigidity  is  greater'  in  air.  Indeed  there  is 
nothing,  bo  far,  to  exclude  a  more  complicated  condition  of 
things,  in  which  both  the  dor.sity  and  rigidity  vary  in 
po-ising  from  one  medium  to  another,  subject  to  the  one 
condition  only  of  making  the  ratio  of  velocities  of  pro- 
pagation equal  to  the  known  refractive  iodez  between 
the  media. 

When  we  come  to  apply  this  theory  to  investieato  the 
intensity  of  light  reflected  from  (say)  a  glass  surface,  and 
to  tho  diffraction  of  light  by  very  small  particles  (as  in  the 
iky),  we  fin]  that  a  reasonable  agreement  with  the  fact.s 
can  be  brought  about  only  upon  the  supposition  that  tho 
rigidity  is  the  tame  (approximately,  at  any  rate)  in  various 
media,  and  that  tho  den.sity  alone  varies.  At  tho  same 
lime  wc  have  to  8up|io30  that  the  vibration  is  pcrpon- 
dic'.i!  r  ••.  llio  plane  of  [wlarization. 

1  point  the  accordance  may  be  r  m 

fair  T;  b'lt,  «-hrn  wr  r-fTirl  the  :  '■'• 

to.  ■! 

lav. 

wtr  re  ntv  iiicuiujiulcul  with  iLu  ton- 

clii  •  nrrived  at.     In  thf>  first  yhro. 

an'I 
»oli  ', 

u|>«ti  iti>  .  aii>l  ihiti  can  hurUly  bu  rccuii 

cile<l    wi  t    tho   rigidity    i»    Ih"   namo  in 

diT  And  if  wo  p  ■'  i-i  tlifii- 

tnlt  '    kin'l    r>f    <1f  ion   a 

cry  1   rorrc- 

»|K,i,  ■''v  that 

wo  arc  i.j".ii  111.)  :  'tropic 

■olid«,  with  iUi  l»'  to  b.- 


too  wide  for  optical  doable  refraction,  which  is  of  a  mocb 
simpler  character.' 

For.-these  and  other  reasons,  especially  the  awkwardness 
with  which  it  lends  itself  to  the  explanation  of  dispersion,  the 
elastic  solid  theory,  valuable  as  a  piece  of  purely  dynamical 
reasoning,  and  probably  not  without  mathematical  analogy 
to  the  truth,  can  in  optics  be  regarded  only  as  an  illustration. 

In  recent  years  a  theory  has  been  received  with  much  Electro- 
favour  in  which  light  is  regarded  as  an  electromagnetic  iriRnelii 
phenomenon.  The  dielectric  medium  is  conceived  to  be  t''""^- 
subject  to  a  rapidly  periodic  "  electric  displacement,"  the 
variations  of  which  have  the  magnetic  properties  of  an 
electric  current.  On  the  basis  of  purely  electrical  observa- 
tions Maxwell  calculated  the  velocity  of  propagation  of 
such  disturbances,  and  obtained  a  value  not  certainly  dis- 
tinguishable from  the  velocity  of  light.  Such  an  agree- 
ment is  very  striking ;  ar.d  a  further  deduction  from  the 
theory,  that  the  specinc  inductive  capacity  of  a  transparent 
medium  is  equal  to  the  square  of  the-  refractive  index,  is 
supported  to  some  extent  by  observation.  The  founda- 
tions of  the  electrical  theory  are  not  as  yet  quite  cleared 
cf  more  or  less  arbitrary  hypothesis  ;  but,  when  it  becomes 
certain  that  a  dielectric  medium  is  susceptible  of  vibrations 
propagated  with  the  velocity  of  light,  there  will  be  no- 
hesitation  in  accepting  the  identity  of  such  vibrations  with 
those  to  which  optical  phenomena  are  due.  In  the  mean- 
time, and  apart  altogether  from  the  question  of  its  probable 
truth,  the  electromagnetic  theory  is  very  instructive,  in 
showing  us  how  careful  we  must  be  to  avoid  limiting  our 
ideas  too  much  as  to  the  nature  of  the  luminon&-vibrations. 

§  2.  rianc  irara  cf  Simple  Tiipe. 
A\Tiat«ver  may  be  the  character  of  tho  medium  and  of  its  vibra- 
tion, the  luialytical  cxjircsoion  for  r.n  infinite  train  of  plane  waves  is 

AcosJ  — (V/-a-)-)-a  t  -.     •  -  •     •     ■     O). 

in  which  \  represents  the  wavc-lnij;tli,  and  Y  tho  corrtsponding 
velocity  of  propagation.  The  cocfuoifnt  A  is  called  the  ampli- 
tude, and  its  nature  dciwuds  upon  ti:e  nie.lium  and  must  there- 
fore here  be  left  an  open  ouesCion.  Tho  ph-  •  '  -^  ■  ■  ••■  r>»  • 
given  time  and  place  is  rvprcspnted  by  a.     'i  ''la 

the  same  value  whatever  integral  number  of  V,  .  itd 

to  or  subtracted  from  x.  It  is  also  periodic  ui;h  rusptxl  to  t,  and 
the  period  is  ^_^y        ^^ 

In  experimenting  upon   sound  wo  are  able  to    :  !e- 

[lenJcntlv  t.  a,  and  V  ;  baton  account  of  itismalli  lie 

tilr,        "  ■         :i-    .:..        .,..  ;     .   .  ■.      .    .,.    ,  j,. 

ti 

'  ro- 
'.  ki;id  of  wavo 
;  aiid,  oTcn  in 
,    1-  ...  .■  ]-.iiilciit  of  wave- 


pri.'94Mll  lltL'  hAV.  ^. 

^vllicl^  can  be  propa;' 

tl- '     ■ 


»l  by  this  pr.'-tdure,  liccause  in 

I  nny  kind  of  i«riodic  wavo  may 

.  ccrica  of  such  as  (1),  with  ware- 


SAco,pf(V«-x)  +  «j  '^rtV 

-2Aco>o.oosY(V«-c)-3A«ino.»in^'(V«-i) 

-Pco«  |^(V/-x)  +  <k| (S), 

v.^.<j-.'  P»-i3Aco»o)«  +  a(A»ino'"      ....     (4). 

2(Ai>ina)  ,,. 

3(Acos«) 

An  important  particular  ct»o  u  that  of  two  cum|«>Dcnt  trains  only,  ivo 

K  ir  ,,        ,        )       . ,       1  Sr,„.       ,  .    ,  )  trains  9i 

Acos     ^(V<.x)  +  a|  +A'i:oi|  -jj-(V<-f)  +  o'  J 

-rooa}^(V«-«)  +  *J 

whon ^'•^A'tA''■^tAA'oo^(«-«')       ...«). 

~'  "  •'  Ileport  on  Double  R«fnctioU,"  Bfit  Amat.  Rrforl 
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Ths  conpadtian  of  vibratiom  of  tho  santo  i>rrio<l  is  pr«-U«ly 
lalogoai,  u  was  iwinte"!  out  by  yrcancl.  to  ttio  roiii|io!ition  ut 
forces,  or  inJecJ  of  any  other  Iwo-Jiiiiousion;!!  viH;tor  ijuantllics. 


Th-  - •  ■  ■'■  ■'■  ■  •  -^-  corrcsiHjuJi  ■  ■  •'       ■•■    ' :;iiilo'of  tlio  vi. 

l>r  I  .  of  tho  forr  . .  Ui  the  pliaso. 

A  int.T.^ity.  ■  ■  y  linc^  dnkwn 

fr  -lyp-Tii,  consti- 

t'''  M  ol  x-ibrations 

01  .,..-.,.  !-..„.mi. ,.....,  ...^tributol  round 

th'  nf. 

Lition,  determined  by  (tt-o'),  tho  nni- 
I''  .  rary  from  ( A  -  A")  to  (A  +  A').     K  A' 

»'i  ;m  rcjultaut  is  icro,  showing  that  two 

e'lL^,     ,,...    ueutraliio  0116  another.     This  happens 

when  the  ph.\«'3  are  opjxvsito,  or  dilTff  by  half  a  (complete)  period, 
and  th*  e!l-'--t  M  M*'n!'y  spjken  of  (»?  the  intcrfcrcn':^  of  light. 
Tx^  :'  I -)int  of  view  tho  word  ia  not  very  »p- 

P'  ,•  simply  superyoxd  witli  M  litllo  inter- 

ler...  .  ^- ....     ..    _ 

S  3.  Intfiititu. 
T'  ■  ..  ,.|y|,n  ^jy,,.],,n^(i,  must  depend  upon 

th  ■  -._•  nature  of  the  relation  is  not  .Tt  once 

ap;  „■  to  appreciate  by  simple  iuspL-otion  tho 

relative  intt-nsitii-.i  of  two  unequal  light.^;  and,  when  we  say,  for 
example*,  thitonerandle  i^  twice  n^brirht  fl^  another,  we  tnea.n  that 

li-  .  d  as  the  definition  ; 

ai.  ■.  ■  ^     .  .      .  .  I  i     ■      -         ,     '^"^'  *''^'^  ^^'*^  intensity 

of  lii,'iit  from  a  given  source  varies  inversely  as  the  square  of  tho 
di.  :an.-o.  But  our  ciinvietion  of  tho  truth  of  tho  law  is  perhaps 
!■      ■  '  1  tho  idea  that  something  cot  h.iblc  to 

1   ■  1  is  distributed  in  succession  over  tho 

sur  _  .    .  ,1'  with  the  source,  whose  areas  are  as 

tho  ^tui^rs  t.if  the  ladii.  The  somcthinj^  can  only  bo  energy;  and 
thus  we  are  led  to  roy^rd  tho  rate  at  which  energy  is  propagated 
acrn  -  -■  -  -  -  -  \yiUol  to  tho  waves  as  tho  mcasuro  of  iuten- 
si<  Ttional,  not  to  the  first  power,  but  to  tlic 

'T  ■'-■• 

FracUtu!  |.liotoiiivify  is  usually  founded  upon  the  law  of  inverse 
•qnares(tii(;HT,  vol  xiv.  p.  DS3) ;  and  it  should  boreniemlicicd  that 
the  method  involves  eiisentially  tho  use  of  a  diffusing  screen,  the 
illumination  of  which,  seen  in  a  certain  direction,  is  assumed  to  be 
inde[>cndent  of  the  precise  direction  in  which  the  light  falls  upou  it; 
f'»r  the  distance  of  a  candle,  for  example,  cannot  be  altered  without 
iDtro^luciDg  at  the  .same  time  a  change  in  the  apparent  magnitude, 
and  thtrefuro  in  the  incidence  of  some  pirt  at  any  rale  of  the  light. 

With  this  objection  is  connected  anotlier  which  is  often  of  greater 
importance,  tho  necessary  enfecblement  of  tho  light  by  the  piocess 
of  diffusion.  And,  if  to  maintain  the  brilliancy  we  substitute 
regular  reflectors  for  diffusing  6crecn.s,  tho  method  breaks  down 
altogether  by  the  apparent  illumination  becoming  independent  of 
the  distance  of  the  source  of  light. 

The  u'.»  frf  a  revolvin.g  disk  with  transparent  and  opaque  sectors 
in  •  -  '  bn^htacss  as  proposed  by  Fox  TaJbot,' may 

oft-  .  iu  seientilic  photometry,  when  a  great  loss 

of!  .  !..    Tho  law  that,  when  the  frequency  of"inter- 

mit  icnt  to  give  a  steady  appearance,  the  brightness 

;  J  the  angular  magnitudo  ot  the  open  sectors  appears 
-itaijILshcd. 


"1 
to  be 


§  i.  JUsuUarU  of  a  Large  A'umher  of  Filrrations  of  ATiUrary  Phase. 

We  have  seen  that  the  resultant,  of  two  vibrations  of  equal 
Qmpliti!^.?  is  wholly  dependent  upon  their  phase. relation,  and  it  is 
of  r  ■  [uire  what  wo  are  to  expect  from  the  composition 

of  i  r  (»)  of  cqiul  vibrations  of  amplitude  unity,  and 

of  a..j,,.i. .  I „  .ais.  The  intensity  of  the  resultant  will  of  course 
de|«nd  upon  the  precise  manner  in  which  tho  phases  are  distri- 
bu:<*d.  and  may  vary  from  n'  to  zero.  But  is  there  a  delinite 
int- '  Incomes  more  and  more  probable  as  n  is  increased 

wi: 

'I -.i  the  question  here  raised  is  well  illustrated  by  the 

•[■e  ial  ra«  in  whicii  the  possible  phases  are  restricted  to  two 
o/7>^'^f>  p^^-^e".     We  may  then  X:onveniently  discard  the  idea  of 

I'h  i  "  "'    idcs  as  at  random  7>(?5iVii:e  or  Hf^«^ifc. 

f  .  the  intensity  is  «'  ;  if,  on  the  other 

hai   :,  ■  .  .    ,     itivo  as  negative,  the  result  is  7ero. 

But,  although  the  intensity  may  range  from  0  to  n%  tho  smaller 
value*  an-  mnrh  more  prohabI«  tluan  the  greater. 

T!.      '      '  -'■''.  folates  to  what  is  called  in  the 

th"  jtion"  of  intensity,  that  is,  tho 

mi;ir.  .  _  ^  agreat  number  of  trials,  in  each 

of  wliicii  the  phases  are  taken  at  random.  The  chance  that  all  tho 
vibrations  are  positive  is  2"',  and  thus  the  expectation  of  inttnsily 
oon^pondtng  to  this  contingency  is  2 ~".n^     In  like  manner  the 

'  /".'ii'.  Mj;.,  t  !>.  331,  IbJt. 


cxpeclatipn   corrcspondin, 
beuig  (ri-1)  is 


and  so  on. 


to  tho  number  ot  positive  vibrations 
2-".n.(K-2)', 
Tho  wholo  expoctatiou  of  intensity  ia  thua 


1  .2 


n(ii-lXn-2) 


(f»-C)'  + 


) 


(1) 


l-ii-3       •         ) 

Now  tho  sum  of  the  ("  + 1 )  terms  of  this  series  is  simply  (i,  as  may 
bo  proved  by  comparison  of  ooefficiouta  of  x'  in  tho  equivalent 
forms 

(<-'  +  o-')"-2"(l+J.r'+  .  .  .)" 


-c''«  +  r.c<""')'+ 


nfii-l) 
1  .2 


£(»-')'t 


be 


The  expectation  of  intensity  is  tlicrcforo  n,  and  this  whether 
great  or  small. 

Tho  same  conclusion  holds  good  when  tho  phases  .-.re  uurcstrlctcd. 
From  (-1),  §2,  if  A-1, 

r'-B  +  22co3(o3-a,) (2), 

where  under  the  sign  of  summation  aro  to  be  incluiled  the  cosines 
of  the  471(11  - 1)  difl'erences  of  phase.  AVIieu  the  pha.scs  are  arbitrary, 
this  sum  is  as  likely  to  be  positive  as  negative,  and  thus  the  mean 
value  of  1'-  is  «. 

The  reader  must  bo  on  his  guard  hero  against  a  fallacy  which 
has  misled  some  high  authorities,  Wo  have  not  proved  that  when 
71  is  largo  there  is  any  tendency  for  a  single  combination  to  give 
tho  intensity  equal  to  n,  but  the  quite  different  proposition  tliat  in 
a  largo  number  of  trial%  in  each  ot  whicli  the  phases  are  rearranged 
arbitraiily,  the  «i«i«  intensity  will  tend  more  and  moro  to  tho 
valuo  iu  It  is  truo  that  oven  in  a  single  combination  thero  is  no 
reason  why  any  of  tho  cosines  iu  (2)  should  bo  positivo  rather 
than  negative,  and  from  this  we  may  infer  that  when  u  U  increased 
the  sum  of  the  terms  tends  to  vanish  in  comparison  with  tho 
number  of  terms.  But,  tho  number  of  terms  being  of  the  order  n', 
we  can  infer  nothing  as  to  tho  valuo  of  the  sum  of  the  series  iu  uom- 
parison  with  n. 

Indeed  it  is  not  truo  that  the  intensity  in  a  single  combination 
approximates  to  n,  when  n  is  largo.  It  can  bo  proved^  that  the 
prob.ability  of  a  resultant  intermediata  in  amplitude  beHyeon  r  and 
r  +  (lr  is 

^-o-'"-!"rdT (3). 

The  probability  of  an  amplitude  less  than  r  is  thus 

\f'c-^''-'"rdr-.\-c-'^--" (4). 

or,  which  is  tho  same  thing,  the  probability  of  an  amplitude  greater 
than  T  is 

0"'''" (5). 

The  accompanying  table  gives  tlio  probabilities  of  intensities 
less  than  the  fractipns  of  n  named  in 
tho  first  column.      For  example,  the 
probability   of  intensity  less  than 
is  •6321. 

It  will  bo  seen  that,  however  groat 
n  may  be,  there  is  a  fair  chanco  of 
considerable  relative   fluctuations   of  - 
intensity    in    consecutive    combinations. 

The  mean  intensity,  expressed  by 
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•6506 

•10 
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•20 
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is,  as  we  have  already  seen,  equal  'lO  n. 

It  is  with  this  mean  intensity  only  that  wo  aro  concerned  in 
ordinary  photometry.  A  source  of  light,  such  as  a  candle  or  even 
a  soda  flame,  may  be  regarded  as  composed  of  a  very  large  number 
of  luminous  centres  disposed  throughout  a  very  sensible  space ; 
and,  even  though  it  be  true  that  tho  intensity  at  a  particular  point 
of  a  screen  illuminated  by  it  and  at  a  particular  niomcnt  of  timo 
is  a  matter  of  chance^  further  processes  of  averaging  must  be  gono 
through  before  anything  is  arrived  at  of  which  our  senses  couhl 
ordinarily  take  cognizance.  In  tho  smallest  interval  of  time  during 
which  the  eye  could  be  impressed,  there  would  bo  opportunity  for 
any  number  of  rearrangements  of  jihase,  due  either  to  motions  of 
the  particles  or  to  irregularities  in  their  modes  of  vibration.  And 
even  if  wo  supposed  that  each  luminous  centre  was  fixed,  and 
emitted  perfectly  regular  vibrations,  the  manner  of  composition 
and  consequent  intensity  would  vary  rapidly  from  point  to  point 
of  the  screen,  and  in  ordinary  cases  the  1  lean  illumination  over  tho 
smallest  appreciable  area  would .coirespond  to  a  thorough  averaging 
of  the  phase-relationships.  In  this  way  tho  idea  of  tho  intensity 
of  a  luminous  source,  independently  of  any  questions  of  phase,  is 
seen  to  be  justified,  and  wo  may  properly  say  that  t'.'O  candles  aro 
twice  as  bright  as  one. 

s  thil.  Uag.,  Aug.  1880. 
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§  5.  PnpagaJtim  cf  Waxxa  in  General. 
It  has  been  shown  under  OPTICS  that  a  system  of  rays,  how- 
ever many  reflejcions  or  refractions  they  may  have  undergone,  are 
always  Dormal  to  a  certain  surface,  or  rather  system  of  surfaces. 
From  our  present  point  of  view  these  surfaces  are  to  be  regarded  as 
wave-surfaces,  that  is,  surfaces  of  constant  phase.  It  is  evident 
that,  so  long  as  the  radios  of  cunature  is  very  largo  in  comparison 
with  X,  each  small  part  of  a  wave-surface  propagatea  itself  just  as 
an  infinite  plane  wave  coincident  with  the  tangent  plane  would  do. 
If  wo  start  at  time  (  with  a  given  surface,  the  corresponding  wavc- 
snrface  at  time  < -Ki<  is  to  be  found  by  prolonging  every  normal  by 
the  length  \dt,  where  V  denotes  tho  velocity  of  propagation  at  the 
place  in"qucstion.  If  tho  medium  be  uniform,  so  that  V  is  constant, 
the  new  surface  is  faraiUl  to  the  old  one,  and  this  property-  is  re- 
tained however  many  short  intervals  of  time  bo  considered  in  suc- 
cession. A  wave-surface  thus  propagates  itself  twrmally,  and  tho 
corresponding  parts  of  successive  surfaces  are  those  which  lie  upon 
the  same  normal.  In  this  sense  the  normal  may  be  regarded  ns  a 
ray,  but  tho  idea  must  not  be  pushed  to  streams  of  light  limited  to 
pass  through  small  apertures.  The  manner  in  which  the  phase  is 
deteririined  by  the  length  of  the  ray,  and  the  conditions  nnder 
which  energy  may  be  regarded  as  trarelling  along  a  ray,  will  be 
better  treated  under  the  head  of  Huygcns's  principle,  and  the  theory 
of  shadow."  (§  10). 

From  tho  law  of  propagation,  according  to  which  tho  wave- 
surfaces  aro  always  as  far  advanced  as  possible,  it  follows  that  the 
course  of  a  ray  is  that  for  which  the  time,  represented  byyv-'rfj, 
ia  a  minimum.  This  is  Format's  principle  of  least  time.  Since  tho 
refractive  index  (pi)  varies  as  V-',  we  may  takey/icfj  as  the  measure 
of  the  retardation  between  one  wave  surface  anfl  another  ;  and  it  is 
tho  same  along  whichcvci  ray  it  may  be  measured. 

The  prijiciplo  thatyVrfj  is  a  minimum  along  a  ray  Icnd.S  itself 
readily  to  the  investigation  of  optical  laws.  As  an  example,  we 
will  consider  the  very  important  theory  of  magnifying  power.  Let 
A„Bg  bo  two  points  upon  a  wave-surface  before  the  light  enters 
the  object-glass  of  a  telescope.  A,  B  the  corresponding  points  upon 
a  wave-surface  after  emergence  from  tho  eye-piece,  both  surfaces 
being  plane.  The  value  oX/iidi  is  the  same  along  the  ray  AjA 
u  along  B|,B  ;  and,  if  from  any  cause  B,  b«  slightly  rotanlcd 
relatively  to  A„  then  B  will  b«  retarded  to  the  same  amount 
relatively  to  A.  Suppose  now  that  tho  rctanlation  in  question  ia 
due  to  a  small  rotation  (0)  of  tho  wavcsnrfare  A(,B(,  about  an 
axis  in  its  own  plane  perpendicular  to  AB.  The  retardation  of 
B,  relatively  to  A,,  is  then  AjB,.*  ;  and  in  like  manner,  if  0  bo 
tho  corresponding  rotation  of  AB,  the  retardation  is  AB.^.  Siuco 
these  retardations  are  tho  same,  wo  have 
<P  AoB, 
e  ~  AB  • 
or  the  TftAQnififing  potccr  is  eqruil  to  ttu  ratio  of  Uu  vndihs  of  the 
stream  of  liyhi  be/ore  and  after  passing  the  telescope. 

The  magnifying  power  is  not  necessarily  the  samo  in  all  direc- 
tions. Consider  the  case  of  a  prLim  arranged  as  for  spectrum 
work.  Passage  through  the  pnam  docs  not  alter  tho  vertical 
width  of  tho  stream  of  light;  hrnco  there  is  no  magnifying  j-Kjwcr 
in  this  direction.  What  haptens  in  a  horizontal  direction  de- 
pends upon  circumstances.  A  (tingle  prism  in  tho  position  of 
minimum  deviation  does  not  alter  the  horizontal  width  of  the 
beam.     The   same    is    true    of    a    sequence    of    any   number  of 

Itrisms  each  in  the  ]io^ition  of  minimum  deviation,  or  of  tho  com- 
lination  called  by  Thollon  a  couple,  when  tho  deviation  is  tho 
least  that  can  bo  obtained  by  rotating  tho  couple  as  a  rigid  sijslfm, 
although  a  further  diminution  might  ho  arrived  at  by  violating 
this  tie.  In  all  theso  cases  thcro  is  neither  horizontal  nor 
Vi-rtical  magnification,  and  the  instmmcnt  Lehavcs  as  a  telescope 
of  yi:\- 1  ^'ui^7.  If,  however,  a  prism  l>o  SO  placed  that  the  angle  of 
€if;  ■  ^   from    tho    angle   of    incidence,   the   horizontal 

wj'  ■  »m   undorgocai   a  chang**.     If  the   emergence   be 

Til   .  there   will   bo   a   high    magnifying   f»owcr  in  tho 

■i'>n  ;  and,  whatever   may  lie  the  character  of  tho 
.  fbr  hnrir^iitil  magnifying  power  ia  represented 
I  r  sugge^lrd  that,  liy  combining 

'   at   right  angles,  it  would   t« 
..:.:ng  |towcr  in  tho  two  diroctioni, 
II  of  nn  ordinary  telescope. 
■  j*',vrrr   i^  intimately  «v>nne''t*»'l  with 


object  being  changed  in  precisely  the  same  proportion,  in  accord- 
ance with  tho  law  just  established.  1 
These  fundamental  propositions  were  proved  a  long  while  since 
by  Cotes  and  Smith  ;  and  a  complete  exposition  of  them,  from  tho 
point  of  view  of  geometrical  optics,  is  to  be  found  in  Smith's 
treatise.' 

.§  6.    U^aves  Approximately  Plane  or  Spherical. 

A  plane  wave  of  course  remains  plane  after  reflexion  from  a 
truly  plane  surface  ;  but  any  irregularities  in  the  surface  impress 
themselves  upon  the  wave.  In  the  simplest  case,  that  of  perpen- 
dicular incidence,  the  irregularities  are  doubled,  any  depressed 
portion  of  the  surface  giving  rise  to  a  retardation  ia  tho  wave  front 
of  twice  its  own  amount  It  is  a.<aumcd  that  the  lateral  dimen- 
sions of  the  depressed  or  elevated  parts  are  large  multiples  of  tho 
wave-length  ;  otherwise  the  assiinuation  of  the  various  parts  to 
plane  waves  is  not  legitimate. 

In  like  manner,  if  a  plane  wave  passes  jicrpendicularly  through  a 
parallel  plate  of  refraptiog  material,  a  small  elevation  (.at  any  j^rt 
of  one  of  tho  surfaces  introduces  a  retardation  (;»  -  1 )  ( in  the  corre- 
sponding part  of  tho  wave-surface.  An  error  in  a  glass  surface  is 
thus  of  only  one-quarter  of  the  imrortance  of  an  equal  error  in  a 
reflecting  surface.  Fui  tiler,  if  a  plate,  otherwise  true,  be  distorted 
by  bending,  the  errors  introduced  at  tho  two  surfaces  aro  approxi- 
mately opjKisite,  and  neutralize  one  another.' 

In    practical   applications  it  is  of  imi>ortanco  to  recognire  the  Sj-mn.e 
clTects  of  a  small  departure  of  the  wave-surface  from  its  ideal  plane  trical 
or  spherical  form.     Let  tho  surface  bo  refrrred  to  a  system  of  rect-  abeiri- 
angular  coonlinates,  the  axis  of  r  being  normal  at  tho  centre  oftion. 
tho  section  of  tho  beam,  and  tho  origin  being  the  point  of  contact 
of  tho  tangent  plane.     If,  as  happens  in  many  cases,  tho  surface 
bo  one  of  symmetry  round  OZ,  the  equation  of  the  surface  may  be 
represented  approximately  by 

z-r'l2p  +  Ar>+ (1). 

in  which  (>  is  the  radius  of  curvature,  or  focallength, and  r'—i^-f  jr. 
If  the  surface  bo  truly  spherical,  A-'l/8()',  and  any  deviation 
of  A  from  this  value  indicates  ordinary  symmetrical  spherical 
aberration. 

If,  however,  tho  surface  be  not  symmetrical,  we  may  have  to  Unsjin. 
encounter  aberration  of  a   lower  order  of  :miall  quantities,  and  mctricd 
therefore  presumably  of  higher  importance.     By  taking  tho  axis  of  aberra- 
X  and  y  coincident  with  the  directions  of  principal  curvature  at  O,  tion, 
we  may  write  the  equation  of  tho  surfack 

■-'p  -P 
f,  p'  being  the  principal  radii  of  curvature,  or  focal  lengths.  Tlio 
most  important  exainiilo  of  unsymmetrical  aberration  is  in  tho 
spectroscope,  where  (if  tho  faces  of  tho  piisms  may  be  reganled  m 
at  any  rate  surfaces  of  revolution)  tho  wave.surfaco  may  by  suitablu 
adjustments  bo  rendered  symmetrical  with  rc^wct  to  tho  horizontal 
plane  v-  0.  This  plane  may  then  be  regarded  ns  prinary,  p  being 
the  primary  focal  length,  at  which  distance  tlie  siicclrum  is  formed. 
Under  these  circumstances  /J  and  2  may  bo  omitted  from  (2), 
which  thus  takes  tho  form 

=  -^  +  1^. +  »»'  +  ■>»»'  •  ■  •  •  •  (S)- 
-P  ^f 
The  constants  a  and  y  in  (3)  may  bo  Interpreted  in  terms  of  the 
dilTerenti.il  cociricients  of  tho  principal  radii  of  cunxturo.  By  tho 
usual  formula  the  radius  of  curvature  at  the  point  i  of  the  inter- 
section of  (3)  with  tho  plane  y-O  ia  approximately  p(l-6a^). 
Since  I/-0  is  a  principal  idano  throughout,  this  radius  of  curvatuni 
is  a  principal  railius  of  the  surface  ;  so  that,  denoting  it  by  f,  wo 
have 

1   -'p-'  ,.\ 

'-^dx         ■     ■     <*'• 

Again,  in  the  neighbourhood  of  the  origin,  the  approximate  vala« 
of  tho  product  of  the  principal  curvatures  ia 
1       6or     2;;^ 

PP       P  f    ' 

Thuj 

df     (V     ^  .  2i« 

.  ??     P'V      P         P 

whence  by  (4) 

y-^T w: 

Tho  equation  of  the  normal  at  the  point  r,  y,  z  ii 


'(h)- 


(<I)i 


r   n>«r  b* 
'it  H  Clrin  tif 


nr:*am  and  mother  to  bo  frtdul  In  all  cum. 
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'rioury  tiid  its  intcracetioo  vrith   tb«  piano   (-p  ocean  at   tho  point 
•^^l        Jetemunnl  approximaluly  by 

terms  of  the  third  order  being  omitted. 

According  to  f^:ometrtc&]  optics,  tho  thickness  of  tho  imago  of  a 
lamlnoas  lino  at  the  primary  iocus  is  dvteniiined  by  the  oxtromo 
Yalao  of  {  ;  and  for  gvK>d  dctinition  in  tho  3|H\*lri«copo  it  is  neccs- 
aaiT  to  reiiuce  this  thickness  as  much  as  jossibU',  Ono  way  of 
attaining  the  dv'^i^cd  result  would  bo  to  narrow  tho  ai>erturo  ;  but, 
aa  we  shall  seo  later,  to  narrow  the  horizontal  aj>orturo  is  really  to. 
throw  aw.iy  th;  pecuHir  advjnliu^o  ol  lar>;v  in^trumouts.  Tho  sanio 
objoctioD,  hu*evcr,  does  not  apply  to  narrowing  tho  irrtical  a^nir- 
tarv  ;  and  in  many  8t>ectrooco|M;:3  a  groat  improvement  in  dotinitiou' 
may  bo  thus  secured.  In  general,  it  is  necessary  th.\t  both  7  and 
a  bw  am&ll.  Since  the  value  of  (  doos  bot  dopond  on  p\  it  would 
•eem  that  in  respect  of  definition  there  is  no  adviuitag«  iu  avoiding 
utigmatism. 

The  wdth  of  tho  imago  when  »i  — 0  (corresponding  to  y  — 0)  is 
SofcH,  and  vanishes  when  o  — 0,  i.r,  when  there  is  no  aberration 
for  ra}~3  in  the  primary  plane.  In  this  caso  tho  ima^  reduces  to  a 
Line«r  a'rc.  If  further  7  — 0.  this  arc  becomes  straight,  and  then 
the  imag\i  at  tho  primary  focus  is  perfect  to  this  order  of  approxi- 
mation. As  an  example  where  a  — 0,  the  image  of  a  luminous 
point,  formed  ■At  an  eaual  distance  on  the  farther  side  of  a  sloped 
eqoi-convex  lena,  may  i>e  mentioned. 
Second-       At  the  secondary  focus,  C*p',  and  from  (6) 

:Z!^  f-'^.    "--Vrxy (8). 

If  7—0,  th«  secondary  foeal  lino  is  formed  without  aborraticn,  liut 
not  othcnrise.  Both  focal  lines  aro  well  formed  when  parallel 
rsTs  fall  npoD  a  plano-coDvox  lens,  sloped  at  about  30°,  the  curved 
ait  of  the  lens  being  turned  towards  the  parallel  rays. 

§  7.  Interference  Fringes. 

Wc  have  seen  (§  2)  that,  when  two  trains  of  parallel  waves  of 
equal  wave-length  are  superposed,  the  intensity  of  the  resultant 
'  depends  upon  the  phase-relation  of  tho  components  ;  but  it  is 
necessarily  the  same  at  all  points  of  tho  wave-front.  It  not  un- 
frequently  liappens  that  the  parallelism  of  the  component  trains 
is  approximate  only,  and  there  then  arises  the  phenomenon  known 
as  interference  fringes.  If  tho  two  directions  of  propagation  be 
inclined  on  opposite  sides  to  the  axis  of  x  at  smnll  angles  a,  the 
expressions  for  two  components  of  equal  amplitudes  arc 


cos—  )  V<-a:cosa-ysino  ' 


and 


2ir  ( 


-  z  cos  o  -I- 1/  Sin 


•!^ 


(1); 


cosf^)  Xt 
A    i 
so  that  the  resultant  is  expresfied  by 

2  cos  Hl^iii^  cos  H5  ( Vi  -  a:  cos  a) 
X  A. 

from  which  it  appears  that  the  vibrations  advance  parallel  to  the 

axis  of  X,  unchanged  in  type,  and  with  a  uniform  velocity  V/cosa. 

Considered  as  depending  on  y,  tho  vibration  is  a  maximum  when 

ysiQa  is  eqnal  to  0,  A,  2a,  3a,  Jcc,  corresponding  to  the  centres  of 

the  bright  bands,  while  for  the  intermediate  values  ^A,  JA,  &;c., 

there  is  no  vibration.     This  is  the  interference  of  light  proceeding 

from  two  similar  homogeneous  and  very  distant  sources. 

Fmnel's      In   tho   form   of  experiment  adopted   by  Fresnel   the  sources 

e»f«ca-     Oj,  0,*  are  situated  at  a  finite  distance  D  from  the  place  of  observa- 

oieot,       tion  (LioiiT,  vol  xiv.  p.  606).     If  A  be  tho  point  of  the  screen 

equidistant  from  Oj,   Oj,   and  P  a   neighbouring   point,   then 

approximately 

0,P-03P-v'{I>'  +  («  +  i5)'}-'\/{D»  +  (w-i6)9}-u6/I>. 
where  0,0j-&,  AP-w. 

Thus,  if  A  be  tlie  wavcdength,  the  places  where  the  phases  are 
accordant  are  given  by 

u-nAD/6 (2), 

1  oetng  an  integer. 

If  the  light  were  really  homogeneous,  the  successive  fringes 
would  be  similar  to  one  another  and  unlimited  in  number;  more- 
over there  wonJd  be  no  place  that  could  be  picked  out  by  inspec- 
tion as  the  centre  of  the  system.  In  practice  A  varies,  and  tho 
only  place  of  complete  acconJancc  for  all  kinds  of  light  is  at  A, 
where  u  — 0.  Theoretically,  thtrc  is  no  place  of  complete  discord- 
ance for  all  kinds  of  light,  and  consequently  no  complete  blackness. 
In  consequence,  however,  of  the  fact  that  the  range  of  sensitiveness 


>  It  U  scarccl)*  nccc»v>ry  to  wy  that  O,,  Oj  mn«  not  be  dUtlnct  sources  of 
Uffht;  o(ticr«be  tlicrc  c.uld  be  no  flxcd  plusC'rc^ntlnn  und  consequently  no 
reco^  Inlerference.  In  Frcsm'l'*.  cxi<i  inicn!  O,,  Oj  arc  Tiitunl  un.nci-s  of  onu 
raI  loarca  O,  obtained  tt)    iiilcxlnn  In  l<vo  mtrrors.     Tlic  mtrmrj  may  be  re- 

E laced  by  s  bi-prtim.    Or,  u  In  Lloyd't  onanj^ncnt,  O,  may  \tc  [i!c:itica)  w  Itli 
>,  iDd  0]  ot-'oined  Uy  u  t..jim^'  rcde:.l'jr.  itt^.r.  a  i.a{;Ie  miliar. 


of  tho  ovo  is  limited  to  less  than  on  "octavo,"  the  centre  of  tho 
first  dark  band  (on  either  side)  is  sensibly  black,  oven  wiun  uhita 
light  xa  cmuloved  ;  but  it  sliouKl  bo  carefully  romarkcil  that  the 
existence  ol  even  one  baud  is  due  to  selection,  and  that  tlm  forma- 
tion of  sever.il  visihlo  b;imls  is  favoured  by  tho  capalulity  of  the 
retina  to  muko  chromatic  distinctions  witliin  the  visible  ran/;e. 

The  number  of  perceptible  bands  increases  pari  passtt  with  the 
approach  of  tho  light  to  homogeneity.  For  this  purpose  there  aro 
two  methods  th.it  may  bo  ust-d. 

We  may  employ  light,  such  as  that  from  tho  soda  flame,  which  Ligni, 
possesses  ab  inilio  a  high  d(*grco  of  homogeneity.     If  tho  raufjo  of  origin 
wave-length  included  be  ^^niint,  a  corresponding  number  of  inter-  ally 
forenco  fringes  may  be  mado  visible.     The  above  is  the  number  lioino- 
obtained  by  Fizeau,  and  Michelson   has   recently  gone  os  far  as  gencous. 
200,000.     Tho  narrowness  of  tho  bright  line  of  light  seen  iu  tho 
spectroscope,  and  tho  possibility  of  a  lai^e  numfcer  of  Frcsncl's 
bauds,  depend  upon  precisely  the  same  conditions;  tho  one  is  in 
truth  as  much  an  interference  phenomenon  as  tho  other. 

In  the  second  method  the  original  light  may  be  highly  composite,  Spectro- 
and  homogeneity  is  brought  about  with  tho  aid  of  a  spectroscoiie.  scopic 
The  analogy  with  tho  fii-st  method  is  clost-st  if  we  use  the  spectro-  method, 
scope  to  give  us  a  line  of  homogeneous  ligiit  in  biniplo  substitution 
for  tho  artificial  flame.     Or,  following  Fovicault  and  Fizeau,  wo 
may  allow  the  white  light  to  pass,  and  subsequently  auolyso  tho 
mixture  transmitted  by  a  narrow  slit  in  the  screen  upon  which  tlie 
interfereuco  bands  aro  thrown.     In  the  latter  case  wo  observe  a 
channelled  spectrum,  with  maxima  of  brightness  corresponding  to 
the  wave-lengths  6u/(nD).      In  either  caso  tho  number  of  bauds 
observable  is  limited  solely  by  tho  resolving  power  of  the  spectro- 
scope (§  13),  and  proves  nothing  with  respect  to  tho  regularity,  or 
otherwise,  of  the  vibrations  of  the  original  light. 

Tho  tnith  of  this  remark  is  strikingly  illustrated  by  tho  possible  Achro- 
formation,  with  white  light,  of  a  large  number  of  achromatic  bauds,  matic 
The  unequal  widtlis  of  the  bands  for  the  various  colours,  and  bands, 
consequent  overlapping  and  obliteration,  met  with  in  tho  usual 
form  of  the  experiment,  depiiud  upon  tho  constancy  of  b  (tho 
mutual  distance  of  tho  two  sources)  while  A  varies.  It  is  obvious 
that,  if  b  were  proportional  to  A,  the  widths  of  the  bands  would  bo 
independent  of  A,  and  that  the  various  systems  would  fit  together 
perfectly.  To  carry  out  the  idea  iu  its  entirety,  it  would  bo 
necessary  to  use  a  ditTraction  spectrum  as  a  source,  and  to  dupli- 
cate this  by  Lloyd's  method  with  a  single  reMector  placed  so  that 
6  —  0  when  A  — 0.  In  practice  a  sulhciontly  good  result  could 
doubtless  bo  obtained  with  a  prismatic  spectrum  (especially  if  the 
red  and  violet  were  removed  by  absorbing  agents)  under  the  con- 
dition that  rf(6/A)"0  in  the  yellow-green.  It  is  remarkable  that, 
in  spite  of  tlie  achromatic  character  of  the  bands,  their  possible 
number  is  limited  still  by  the  resolving  power  of  the  instiument 
used  to  form  the  spectrum. 

If  a  system  of  Frcsners  bands  bo  examined  through  a  prism,  tho  Air}*'s 
central  white  band  undei'goes  an  abnormal  displacement,  which  theory 
has  been  supposed  to  bo  inconsistent  with  theory.  Tho  explaua-ofthe 
tion  has  been  shown  by  Airy-  to  depend  upon  the  peculiar  manner  white 
in  which  tho  white  band  is  in  geneml  formed.  centre. 

"Any  one  of  the  kinds  of  homogeneous  light  composing  the  Incident  hctero- 
Ecncou's  llRlit  will  produce  a  series  of  bright  and  dark  bars,  uiilhnlted  In  number 
as  far  as  the  mlxtnrc  of  light  from  the  two  pciiclla  extends,  and  undUttnguiiih- 
ablc  tn  quulity.     The  considcrution,  thLTcfoii;,  of  horaogonoous  light  will  never  • 

enable  us  to  determtno  which  is  the  point  that  the  eye  immediately  turna  to  na 
the  centre  of  tl'.e  fringes.  What  then  is  tho  physical  ciicumstuncc  that  deter- 
mines tho  centre  of  tho  fringes? 

"  Tho  answer  is  vt;ry-  easy.  For  different  colours  the  bars  have  different 
breadths.  If  then  the  baiB  of  all  colours  coincide  at  one  pnit  of  tho  mixture  of 
light,  they  wilt  not  coincide  at  any  other  part ;  but  at  efjunl  dlstancts  on  both 
Hjdcs  from  that  place  of  colncldojice  they  will  be  equHlly  far  from  a  statt;  of  coin- 
cidence. If  then  we  can  find  where  the  bars  of  all  colours  coincide,  that  point 
Is  the  centre  of 'the  fringes. 

"  It  appears  then  that  the  centre  of  the  fringes  is  not  nccessurily  the  point  where 
the  two  pencils  of  light  have  described  equal  pflth3,  but  is  determined  by  con- 
siderations of  a  perfectly  different  kind The  distinction  is  Important  fa 

this  and  In  other  experlmenta." 

The  effect  in  question  depends  upon  tho  dispersive  power  of  the 
prism.  If  V  be  the  linear  shifting  due  to  tho  prism  of  the  originally 
central  band,  v  must  be  regarded  as  a  ftinction  of  A.  ilcasured 
from  the  original  centre,  the  position  of  the  7t"*  bar  is  now 

v  +  n\T>lb. 
The  coincidence  of  the  various  bright  bands   occurs  wlien  this 
quantity  is  as  independent  as  possible  of  A,  that  is.  when  n  is  the 
nearest  integer  to  ,    , 

"--DUl (^'^ 

or,  OS  Airy  expresses  it  in  terms  of  tho  widtli  of  a  band  (A), 
■B—  -dv/'dh. 

Tho  apparent  displacement  of  the  white  band  is  thus  not  v 
simply,  but 


,dv 
dh 


The  signs  of  dv  and  dh  being  opposite,  the  abnormal  displacement 
is  in  addition  to  tho  nonnal  effect  of  the  prism.     But,  since  dvjdh, 

»  "  Hcmarka  oa  Mr  Poltei's  £iperiroi;nt  on  Interference,"  Pliit.  ilofj-,  II.  p. 
161,1833. 
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r.at  constant,  the  acliromatUm  of  the  white  band  ia  less  |  of  supposing  S  -  0  in  (2)  and  (S».     For  it  is  evident  a  pHoH  that 


l^iniiL^ 
to  li'e 
viJth 
of  th-j 


nerfift  thnn  wlicu  no  prism  is  uscO. 

If  a  crJlin-  were  substituted  for  the  Pnsni.  r  would  rary  &sh, 
and  (4)  woulJ  Toi.isli,  so  that  in  all  orders  of  spectra  the  whita 
band  wonM  be  swn  undisplaced. 

The  tli«>rctical  error,  dependent  npon  the  dispersive  power, 
involved  in  the  method  of  deUnnining  the  refractive  index  of  a 
plate  by  means  of  the  disphcemcnt  of  a  system  of  interference 
frin-'es  (LlonT,  vol.  xiv.  p.  607)  has  been  disoiissed  by  Stokes.' 
1^  fi  ,  .-.  .  ,.,  of  disieraion  the  retardation  R  due  to  the  plate 
^,  nJcnt  of  X,  and  therefore  completely  compensated 

„t  .  rmincd  by  u-DR/6  ;  but  when  there  is  dispersion 

jt  ,  1  by  a  fictitious  displacement  of  the  fringes  on  the 

pi:  i.cd'bv  Air)-.  . 

M  .u  ..>;.•  the  matter  has  engaged  the  attention  of  Comu,-' 
who  thus  formulates  the  general  principle  :—"  Dam  «»  $yslime  rfu 
franijca  d'inUrfiTenccs  pro-lvUrf  <t  raids  iTunc  lumiire  hMrcgini 
ayartt  till. sjxctre  com.  '        c  achromaliqiu 

miijoue  U  role  de/ra  ;-"'"<  <*«  cAamp 

}n  la  nuiiatioM  lc3  i  .    ^^ .  S '^rence  de  pltass 

maximum  ow  miaimnm." 

In  Fresncl's  ciperimcnt,  if  the  retardation  of  phase  due  to  an 
interposed  plate,  or  to  any  other  cause,  be  F(x),  the  whole  relative 
retardation  of  the  two  pencils  at  the  point  «  is 

*-F(x)  +  ^ (5); 

and  the  sitnationot  the  central,  or  achromatic,  band  is  determined, 
not  by  d-0,  but  by  d^/<<\-0,  or 

•'  ■.i-x«DF(X)/* (6% 

In  the  theoretical    '  ' '  • "  have  supposed  the  source  of  light 

to  be  limited  to  a  ;  -  point,  or  to  bo  extended  only  in 

the  vertical  dirccti  to   the  bands).     Such  a  vertical 

extension,  while  it  incrta.«i»  illumination,  has  no  prejudicial  effect 

nource  of  npon  di«tincUcss.  the  various  systems  due  to  difTcrcnt  points  of  the 

li'Iit.        hi'  '        '  icnsibly  suf  crposed.     On  the  other  hand,  the 

"  J,,  ,  of  the  souriM  mu-st  be  confined  within  narrow 

i;.  I  obriousily  being  th.at  the  displacement  of  the 

centre  oi  the  systtui  incurred  by  using  in  snccession  the  two  edges 

onlv  of  the  slit  should  bo  small  in  comparison  with  the  width  of 

pilTrac-  is  subject  it  is  proper  to  remark  that  Frcsncl  s 

tiouand  1 ■  I'.ucuccd  by  diffraction   than   their  discoverer 

Fres-        BniiiK,M;.i.     Ou  U.is  account  the  fringes  are  often  unequally  broad 

nel'i         and  nndcr™  fluctuations  of  brightness.     A  more  precise  calcula- 

l^atVi.      t;       '  '      '^    F-  Weber*  and  by  II.  Struve,'  but  the 

,,  1    to   be   further   considered  here.     The 

(,;  II  [jcar  to  agree  wcU  with  the  corrected 

theory. 

§  8.  Colovn  of  Thin  Plates. 

■\)  fill  npon  a  parallel 
ve  is  made  up  of  an 
.  the  most  important 
ire  the  first,  rfllcclrd  at  tbc  upper  snrlacc  of  the  plate,  and  the 
(ccond,  transmitted  at  the  upper  snrfacc,  reflected  at  the  under 
«nrf4'e,  and  then  transmitted  at  the  upper  surface.  It  is  readily 
f.n  .1.1  (I  icIlT,  vol.  xiv.  p.  608)  that  so  far  as  it  dejicnds  upon  the 
diit.uiccj  to  bo  travelled  in  the  pl.ito  and  in  air  tha  retardation 
(S)  of  the  second  wave  relatively  to  the  first  i»  given  by 

^  —  lixtcyxx (1), 

where   t  dri  ''.  ai'l  "'  *''"  ""Kle  of 

r,  ft ,,  i;  .n  r  If  wo  reprc.Mjnt  all 

\'  -  ;;->m   which    finally   the 

,  ,   the   retardation   S   may   be 

t_  ^  L.toff"''*,  where  <-</(- l)i 

and  ■  —  'iTJK.  ... 

At  eiK-h  rxllKTinn  or  refraction  the   amplitude  of  the  incident 

•       •       ■•  -  •  ' :•  -  f-  '  ■     When 

.  the 
-\  the 
.to  to 
:  the 
V  iiiiuv,  "'■  ii-i't^  t.i'ii  i"(    .11-  ill...  ..  ...j«>uon 

.  ivo  b,  for  tho   accond  w/t"'"',  for  the  ihm. 
tr  ,,  ,  1.,,  .  . .  i,n.     Adding  Ihcao  together,  and  aumlning  the 

geometric  Mrlea,  we  find 

— r (»)• 

1-f'.-'"' 

In  liVo  manner  for  the  w  v.  trit,.n,itl-.l  Ihr.iiinh  thn  plaU)  we  gc*. 


with  a'pl.Tte  of  vanishing  thickness  there  must  be  a  v.inishing  re- 
flexion, and  a  total  transmission.     Accordingly, 

i  +  e-0,  r/-l-c=      .     .  .     .     (4), 

the  first  of  which  embodies  Arago's  law  of  the  equality  of  reflexions, 
as  well  as  the  famous  "  loss  of  half  an  undulation."  Using  these 
we  find  for  the  reflected  vibration, 

^(1 -.-'■') 


l-e>.— ' 
and  for  the  transmitted  vibration 


1  -  e'« 


(5). 


(«)• 


The  intensities  of  the  reflected  and  transmitted  lights  are  the  Int^n 
squares  of  the  moduli  of  these  expressions.     Thus  sities. 

T  .      ■    .    f     n    1  J  V  VI        1     (l-cosit8)'  +  sin»it» 
luteusity  of  reflected  light  -  ''  — ^ 


(l-e=co3«8y  +  (;'ain'«! 
4<'sin'(ii.8) 


1- 


Intensity  of  transmitted  light  — 


3c  cos  k!  +  <* 


(8). 


Vhen  piano  wav. 
platH  of  index  /4,  1 
infinite   number  oi 


1  -  2(r  cos  »8  +  c' 
the  sum  of  tho  two  expressions  being  unity. 

According  to  (7)  not  only  docs  the  reflected  light  vanish  com-  Zero  re 
pletely  when  8—0,  but  also  whenever  \ki  —  mr,  n  being  an  integer,  flexion  t 
that  is,  whenever  8-nX.     When  the  first  and  third  medium  are  certain 
the  same,  as  we  have  hero  supposed,  the  central  spot  in  the  system  ihick- 
of  Xewton's  rings  is  hlack,  even  though  the  original  light  contain  r.ess&i. 
a   i).i.Tture  of  .-.11  wave  lengths.     Tlic  general  explan.ition  of   tho 
colours  of  Newton's  rin<;8  is  given  under  Lioirr,  to  which  reference 
must  be  made.     If  the  Tight  reflected  from  a  plate  of  any  thickness 

^     ■      1  with  a  spectroscope  of  sutlicicnt  resolving  power  (§  13)| 

1  will  be  traversed  by  dark  bands,  of  which  the  centra 

10  those  wave  lengths  v.hich  the  plate  is  incompetent  to 

rdlvct.     U  is  obvious  that  tiiero  is  no  limit  to  the  fineness  of  tho 

bands  which  may  bo  thus  impiessed  npon  a  spectrum,  whatever 

may  be  the  character  of  the  original  mixed  light. 

The  relatious  between  the  factors  6,  r,  «,  /  have  been  proved,  Prin- 
indejicndently  of  tlie  theory  of  thin  plates,  in  a  general  manlier  ci^Ie  cf 
by  Stokes,'  who  called  to  his  aid  the  general  mechanical  principle  re-ers;- 
of  rcversibiliUj.     If  tho   motions   constituting  the   reflected   and  bilily 
refracted  rays  to  which  an  incident  ray  gives  rise  bo  supposed  to 
be  reversed,  they  will  reconstitute  a  reversed  incident  ray.     Thia 
gives  one  relation  ;  and  another  is  obtained  from  tho  consideration 
that  there  is  no  ray  in  tho  second  meilium,  such  as  would  bo 
generated  by  the  operation  alone  of  either  the  reversed  reflected  or 
refracted  raysL     Space  dots  not  allow  of  tho  reproduc- 
tion of  tho  argument  at  length,  but  a  few  words  ni.ay 
perhaps  giv0  tlic  reader  an  idea  of  how  tlie  r-ni-l:i^inns 
are  arrived  at     The  inci.lent  ray  (I A)  I  - 

fleeted  (AR)  and  refracted  (AF)  rays  are 


Sflmina' 
lion  of 
I<artiil 


»,--/•: 


and  e.  When  b  is  rev 
ray  h*  along  AI,  and  a  - 
When  c  is  reversed,  it  >  . 
Hence  tc  +  c<-0,  b'  +  rj-l,  \\lucli 
It  is  here  assumed  that  lluw  i."- 
of  reflexion  or  r'f"  '  "  -^  ■" 
change  of  sign,  i 
tion  of  hismelh 


^  rise  I  •  ....      .1 
U  along  AO  (say).       n«.  1. 
'alen;  AI,  and  «  along  AG. 


•1 


and  arrives  at  tl  ■ 

of  phase  at  tho  *. 

ti'jti  ■■'   "  ■•  '"' 

f  rar  t 

tol. 

and 

b,  c. 

Wl 
pint 
part 

9    • 
IllO  " 


',    f. 


.  f  phase  in  tlie  act 
'»         ..  ..    ,^..  ^ ._  represented  by  a 
.  however,  pu'licd  the  npplica- 
:    .  hauges  of  pli.\.'.e  ar*  ftdnit'te.l^ 
•.LjI  "tho  turn  of  tho  ■ 
is  equal  to  the  sum  of  ' 
ind  tho  accelerations  cf  ... 
■r."     Tlio  a.-ccleratioiu  are  suppj    .1 
ke  «i^^  \n  r  nnd/,  and  unlike  to  b 
'  '  iwecn  tho  factor! 

til.  t'lc^rveftliin  TW 


Tl 
[V 

•  ArU,  A".  I-'I-  ■  l*^'. 


Wit4.  Jan..  IT.  pt  4t. 


chan(«  at  pliMt,  U>t  acUoa  o(  a  Una  plaie  canoat  ta  calctilatvl  la  lln  aiul  war. 


I^ 


but  with 
«".     It  U 


iu  ernrral  Icnil 


"'"""•  ""  ™lo<>n  JiouKl  bo 
'•  irflect.-il,  wlinti'vor  tlio  witb 
.'  tri«l  wiUrn  tliiu  lajcr 
Iu   other  CAMS  whoro  n 
-■  18  that  oitlicr  tho  mel«l 
"""  the  niatcrUI  of  which  Uiu 
Col-uM         1  '  Iniiuiwrent 

-'  I     .  '  "'n  transmitti-d  cohnirj 

•     •  ■  ■■  "f  »'f.  «"}  very  ii;fcrior 

:  K1.W.S  which  Iiavo  uuikr- 

■  liv  ulhrr  hand,  eomoUuics  show 

briHiaiicv.     Tho  prubablo  ox- 

■  •  :s  that  w,.  havo  hero  to  deal  Lot 

»eri,s  i.f  thin   i)latc9  of  not  very 

•  '     ■    (ill  with  such  a  Mriea  tlio  i 

.  and  tho  renected  niuili 

■  ro  etrictlv  counl,  ccrliiiu  | 

"■         ■'        ;iiglt; 

n  tho 

i:i'ht  of 

^^"ilKJUcJit  |«rt3  as  tlwy 

Colotiw        a:  ;  !iase.> 

of  X.w.  tioii  ■  theory  is  tho  detemiinn- 

lonV        l)v  .  ''^J  ffoni  or  tnnsniittid 

•cola.        T'hv  ''I  of  tho  ini-iilent  light 

iractcr  of  the  niiilurcs 
ical  optics,  and  cannot 
;  ■     ,  •i"  of  tho  chromatic  re- 

curs theuiKivos.     Estporimonts  upon  this 
•y  various  oliscrvcra,  and  especially  bv  Jla.v 
^„»  tun  '  "  "  "''""r  diagram  as  used  by 

JIaiwen\  "  V      •'■'  '''^■'•"''  '"'^'=<'  ''P°n 

-  .  .''       :■■  »  urawinij  showi.-.i,'  the  curve 

..cM;;ics  Uj.  to  the  fifth  order,  has  recently 

this  the  reader  who  desiits  further  infor- 

;.  with  tho  remark  that  tho  truo  colours  aro 

<ue   usual  manner  of  operating  with  a  plate  oT  air 

"""  '''"".  'f\<^r<  ""  r°'"'"'f  "'«  oo^Uminatio,: 

1  at  tho   other  surfaces  of   tho  glaM^'s. 

■i  when  a  soap  film  is  employed,  to  tho 

..e  darker  colours,  such  as  the  red  of  the 

„t  it""  "'  ^  '•"■'"■'  »  »cal«  are  met  «ith  al  o  in    ho 

1 '^^11  '?"•-;""  •'•'-  l''"'?  of  doubly.n.?racti.'g 

.0  that  of  ph;i,:vrH;nr;,r<!r'  "*  ""'''"  ^'"^  r^rpendlcma? 

Tho  «n.o  «ries   of  colour,  occur  also  in  other  optical  cxpcri- 

■  ..  u,  tj.,    at   the   centre  of  tho  illuminated  area    when  T,M 


WAVE      THEORY 


d;.: 
U. 

fii- 


iri 

,.I.v 
IU< 

di:: 
tra. 


Uill: 

a: 

tioii 
bv  . 
Thv 

thu- 


427 

in'u™^r:''t::r'!:,tMrrur'H*"''r'""'^V'°"- 

diminution  of  A  of  i.    If  ■  '    '     '^'"   l*"«-relardation.      A 

^oi!;^r:;r::^:;:::-,;:;;':^;Ho  .tardatio.,  of  l.;r^ 

In  order  that  A-cosa'  may  U  sUUonary.  wo  must  havo 
where  (.  being  coustom)'""       +^<"»'''^-0. 
Thus  cosa'rfa'-sinarf^       ' 

I  cotV--^^ 

I  ginng  a'  when  the  relation  between  ^"aml  A  is  k„o« n 

w^'^Si:t^o:^^/tl:::^liet^;  ™-  -^-».. 

so  that  M-A  +  Ba.-. ^jo,_ 

cotv-H2._2(M::A) 

Jul.-  ,      ,     ,  a'-79'30\  " 

thereforo  tho  bands  fonned   as  if  °'  »;»ve.lcnKtl,,  and 

arV^onrr;ii;'fi',fl!r,f£\,:"'4^^^"'''"'  ">°  !>'-''  •'-'''• 

(after  Newton)  w    h  »  wX  ' ?  ?"  i  ^''^  '=-M>''nment  is  best  n,,,do 
surlace  may  i:^  ^ou^ht    ^  ^"  °  ^L .!;:^!"L!i''f  J^T"'"''-"-' 


surface  may  bo  brought  in  n°       ■  ■"■?'"•  "■■'°"'   J'.VPo""-'i>"8aI 

.ack^ias/  £?s:|:,^r=:i':;r  ;:^;^^c :[ 


Biooa 
approil 
inatdy 
*:llto- 


otl;t;r« 

Th 
nearl 


wn  (§  10). 

,4a'  t""'  'm""" ,""■"  "'"dation  (reckoned  as 

vl.;,HSy    '^'J^'ir'^'">'°'^-    This  state  of 

ie,«rtcd  from  when  the  thin  plate  is  rarer  than 

-■■-  ■  -"i  the  incidence  is  such  that  a'  is  neailv  canal  to 

at,»       „ e  pa"  from  one  colour  to  another.     Under  these 

f  colours  entirely  alters  ita  character,  and 

I  /°*B™''"f«?  thickness)  may  even  lose 

,;;,;,,,,,„,..  .     TV, „'  sensibly  black  and  white  throuM,  many 

>t  plane  uaves  of  white  light  travelling  in  "lass 

■Dg!.  of  refracUon  ^her;in!'  "  ^„       ""^f\^'  ''"'  ^'''"'  "'!"= 
pr^-ed  by  the  e-i^iv.lle':,"  dU.anc^raV.i:'  *'*  "'"'''"■°°'  ^^^ 

j.i  ,   ^'^'''-''- 2't3na'sina-2.'cosa'- 

?4*'' "air  '"""  '"  "^  "  ^'^"-'/A.  A  being  as'usnal  the  wave- 

fhefirst^  thing  to  be  noticed  i,  .hat.  when  ,  approaches  the 

".all  as  wo  please,  and  that  conse- 

.;  '".''S  to  a  given  thickness  is  very 

t-  .,  u,u,,    ■  ■■-"''-■''«■    Hence  the  glass  surfaces 

•  the  increased  brilliancy  of  the  litrhL     Ar 
lltvoflh»r..n»,.i^ll:..i./._i\     ^  "£"'•      ^^ 


( 


r^  "f 'h^-^flocted  light.when  at  a  maxinmm 
T  '  )  .     At  perpendicular  incidence  e  is  about 

-g).amlthebnllmncy  U  much  increased. 


anpoacJ  Coloan.-J'ttl.  Trau.,  UCO. 
■    i  r.x  T.li«,l,  J-m.  Jfaf..  b.  p.  401, 10,6, 


f-r  a  pll«  of  plu!c3 
»,  prnvidLd  tlmt 
'»  to  ex[jre»«  the 

tl  reaj  oiumutiea 


about  8  inches  focn«      If  *?        '  Y  'T"  '•■"*  ".""  "  cuiive.x  leus,  ot 
prism,  and  t  0  le^  •  bo  hlld  Tl      W"  ""^, ''''"ance  from  the 
iombi'ned  of  a  largo  fie  d  and  of  1  '7  '«'«'7.»;.tbe  advantages  are 
If  Nento,,'.   i-  Of  maxinuini  distinctness. 

vet  bv  viewin<;»i;  ,    .        <l'J"'"i  above  eight  or  nine  of  those  liii^s 
Stat;;-  a"d  he  exi^'-'  "' h""  """^'^  '''"'  "■^■■"'  "^°  °<1<1  "rcum- 

and  un'der  certain' coiSns  sen    ^y'a    rmatl^Z"'    •■'"  "'•■"''  """  '' 
ber  of  alternations.     It  is  evident  ha,  Y'    ?"       /    ,"  '''°''  ■"""•  ^'^"°- 


'  """"^-a'-  <?C(«.    See  aJao  l'l«e,  /v,„.  j„a.,  c^v.  p.  iw,  issi. 
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The  iKcnliarity  to  oe  eTplained  appears  to  depena  npon  the  cur- 
^u«  KeTarfaws  bouiling  the  plate.  For  simplicity  suppose 
tfat  the  lower  s^^ce  U  plane'  (y-'o),  and  that  tt^ /JPfO-"^' 
eooation  of  the  unper  surfaee  is  y-a  +  br-,  a  heing  thus  the  least 
a"nce  l^t^'en  tCfplat^  The  black  of  the  n-^  order  for  wave- 
length  X«cnr3whea  j^^_„^j^ (12); 

uid  thus  the  width  (5z)  at  this  place  of  the  baad  is  given  by 

4\-2iz8x <"), 

or 

K      * .    (14), 

If  the  glasses  be  m  contact,  as  is  nsnally  supposed  in  «>«  tl;«"7 
of  Nc^Ws  rings,  o-O,  and  8j:axl,or  the  width  of  ^he  ^and  o 
?hen>-  order  Tari;3  as  the  s^juaro  root  of  the  wave-length,  .nstead 
of  «»  the  first  power.  Even  in  this  case  the  overlapping  and  subse- 
qn"t  obUteXn  of  th.  banda  is  greatly  retarded  W  th^«f«  "^  *^/, 
rrism  but  the  fuU  development  of  the  phenomenon  requires  that 
TshouM  be  finite.  Let  uJ  innuiro  what  is  the  fndmon  m  «rder 
that  the  width  of  the  band  o^  the  n'"  order  may  be  8tat>»narj,  as 
A  varies  By  (14)  it  is  necessary  that  the  variation  of  \  /(inX -a) 
should  vanUk  Hencea-inX,  so  that  ^«  ""'V'V^TC  h„lf 
surfaces  at  the  place  where  the  n'-  band  is  formed  ^hj-.^Jd  ^^J'"' 
due  to  curvature  and  haU  to  imperfect  contact  at  the  plaw  of 
closest  approach.  If  thU  condition  be  ^tisfied,  the  achromatism  of 
rt?^..M,nnd,  effected  by  the  prism,  carries  with  it  the  achromatism 
of  a  largo  nuinbcr  of  neighbouriDg  bands,  and  thus  gives  nse  to  the 
remarkable  effects  descnbed  by  Newton. 

§  g.  Kewlovli  DiffvsUm  Rings. 
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In  the  fourtli  part  of  tho  second  book  of  Ua  Opita  Newton 

invesligates  another  series  of  rings,  usually  (though  not  very 
8PProi.?i.itely)  known  as  the  colours  of  thick  plates.  The  funda- 
niental  cirarimcnt  is  as  follows.  At  the  centre  of  curvature  of  a 
concave  lool<in»-gla.ss,  quicksilvered  behind,  is  placed  an  oroque 
card,  perforaied  by  a  small  hole  through  which  sunlight  is 
admitted.  Tho  main  body  of  tho  light  returns  through  the 
aperture  ;  but  a  scries  of  concentric  rings  are  sceu  upon  the  card, 
tho  formation  rf  which  was  proved  by  Newton  to  reouire  the 
co-opeiation  of  tho  two  suri'accs  of  the  mirror.  Thus  the  dinmetets 
of  the  rings  depend  upon  the  thickness  of  the  glas.s,  and  none 
are  formed  when  the  glass  U  replaced  by  a  metallic  speculum 
Tho  brilliancy  of  tho  rings  depends  upon  imperfect  polish  ol 
the  nuteri.^r  surface  of  the  glaa,  and  may  be  augmented  by  a 
coat  of  diluted  milk,  a  device  used  by  tlio  Due  de  Chaulnes. 
The  rings  may  al>o  bo  well  observed  without  o  screen  in  the 
manner  recommended  by  Stokes.  For  this  purpose  all  that  is 
Itnnired  is  to  place -a  s<nntl  (lame  at  tho  centre  of  curvature  ol 
tho  prepared  glaaa,  ao  as  to  concido  with  iU  imago.  The  rings 
arc  then  seen  surrounding  tho  llamo  and  occupying-  a  dcRnito 
T)Osition  in  space.  . .     ,,  j,  ,       t       i 

Tho  eiplanationof  tho  rings,  suggested  by  Young,  and  developed 
l,v  Hrn"h«l.  refers  them  to  interference  Utwcen  one  portira  ot 
];■•  1  or  dilTracted  by  a  particle  of  dust,  and  then  rcgurarly 

f  rc(l«:teJ,  and  another  portion  finrt  regularly  refracted 

a-  I    and   then    dilfractcd    at    emergence   by  the    same 

particle.  It  hill  been  shown  by  Stokes'  that  no  regular  inter- 
ference is  to  be  expected  between  portions  of  light  dilTnictcd  by 
different  part;  '  '     '.  ,  .     i. 

In  thn  m.i.  a  will  bo  found  a  very  complete  discns- 

•Ion  of  the  m  t,  and  to  this  the  reader  must  bo  rcferrcl 

who  desires  a  tulUr  kuoivledgc.  Our  limits  will  not  allow  us  to 
do  more  than  touch  upon  one  or  two  jioints.  Tho  condition  of 
fixity  of  tho  rings  when  obscrvcil  in  air,  and  of  distinrtnrss  when 
»Vrr<-n  is  UW.1,  is  that  tho  systems  due  to  all  parU  of  the  diffusing 
Mirfv  Hb.ul.l  concido;  and  it  ii  fulfilled  only  when,  as  in 
■,,  ■■  .    !    :■  .,.nl«,  tho  >«)uric   and   screen   are  in  tho  piano 

11  tlm  contra  of  curvature  of  the  glass. 

^j,  .   r    ■• '■!.' rilculntion,  wo  will  connidcr  n  little 

,18  plane  and  parallel,  of  thickness 

nl~l  by  a  loni  at  whoso  focus  the 

:    th  as  collimator  and  a* 

'    Irns 

: ■     :-..rof 

rit.     The  reunlation  i«  calcu- 
•rnr  «"  f"r  thin  nUlM.     In 

•  it  n. 
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of  refraction  ;  BI-2<Unff'sin8  ;  so  that  the  relaUve  retardation  K 
is  given  by 

R-2i./{l-(-ji-»  tan  »"  sine -sec  «'y-2.u/(l- cos  r). 

If  e.S'  be  sniall,  we  may  take 

K-2(e'/M 
as  sufficiently  approximate.  ,   ,     .       „  ■    .t 

The  condition  of  distinctness  is  here  satisfied,  sinceR  is  the  same 
for  every  ray  emergent  parallel  to  a  given  one  Tho  rays  of  one 
tiaraUel  system  are  collected  by  tho  lens  to  a  focus  at  a  definito 
ixjint  in  the  neighbourhood  of  the  original  source. 

Tho  formula  (1)  was  discussed  by  Herschel,  and  shown  to  agree 
with  Newton's  measures.  The  law  of  formation  of  tho  rings  follows 
immediately  from  the  expression  for  tho  retardation,  the  radius  of 
the  ring  of  ?i"'  order  being  proportional  to  _n  and  to  the  square 
root  of  the  wave-length. 

§10.  Buygcns's  Principle.  Theory  of  Shadows. 
The  objection  most  frequently  brought  against  the  undulatory 
theory  in  its  infancy  was  the  difficulty  of  explaining  in  accordance 
with  it  the  existence  of  shadows.  Thanks  to  Frtsnel  and  his  fol- 
lowers, this  department  of  optics  is  now  precisely  the  one  in  which 
the  theory  has  secured  its  greatest  trinniph? 

The  piiociple  employed  in  these  inve.-,tiKations  is  due  to  Hnygens, 
and  tnay  be  thus  formulated.  If  round  the  origin  of  waves  an 
ideal  closed  surface  be  drawn,  tho  whole  action  of  tho  waves  in  the  privii 
region  beyond  may  bo  regarded  as  due  to  tho  motion  continually 
propagated  across  the  various  elemenU  of  this  surface.  ■  Tha  wavo 
motion  due  to  any  element  of  the  surface  is  called  a  se.-vndarif 
wave  and  in  estimating  tho  total  effect  regard  must  bo  paid  to  tho 
phases  as  well  as  the  amplitudes  of  the  components.  It  is  usually 
convenient  to  choose  as  the  surface  of  losolution  a  icaK-froiU.  t.e., 
a  surface  at  which  the  primary  vibrations  are  in  one  phase 

Any  obscurity  that  may  hang  over  Hnygens  s  principle  is  duo 
mainly  to  the  iiidcfiniteness  of  thought  and  exproesion  which  w« 
must  bo  content  to  pnt  up  with  if  wo  wish  to  avoid  pledging  our- 
selves as  to  tho  character  of  tho  vibrations.  In  the  application  to 
sound,  where  we  know  what  we  aro  dealing  with,  the  matter  is 
simple  enough  in  principle,  although  mathematical  dilhcultics 
would  often  stand  in  the  way  of  the  calculations  we  might  wuJi  to 
make  The  ideal  surface  of  resolution  may  be  there  n-gardcd  as  a 
flexible  lamina ;  and  wc  know  that,  if  by  forces  locally  applied  every 
element  of  tho  lamina  be  made  to  move  normally  to  itself  exact  y 
»3  tho  air  at  that  place  does,  the  external  aciial  motion  is  fully 
determined.  By  the  principle  of  supcri>osition  the  whole  cITcct 
may  bo  found  by  integration  of  the  partial  cffecU  due  to  each  ele- 
ment of  the  surface,  the  other  elements  tvmaining  at  rest 

Wo  will  now  consider  in  deUil  tho  import.int  case   in  Vliich  Plane 
uniform  plane  waves  are  resolved  at  a  surface  coincident  with  a 
wave-front  (00).     We  imagine  tho  wave-front  divided  into  olement- 
an-  rings  or  zones,  calUd  Huygens's  rones    by  spheres  described 
round  P  (tho  point  at  which  tho  aggregate  elfect  is  to  bo  estimated), 
the  firet  sphere,  touching  the  plaue  at  O,  with  a  radius  equal  to  PO, 
and  tho  succeeding  spheres  with  radii  increasing  at  each  step  by  1\. 
ThcVe  aro  thus  marked  ont  a  series  of  circles,  whose 
radii  X  are  given  by  x>  +  r' - {r  +  in\)',  or  I'-nXr 
nearly ;  so  that  tho  rings  are  at  first  of  nearly  equal 
area.     Now  tho  effect  upon  P  of  each  element  of 
tho  plane  is  proportional  to  iU  area;  but  it  depends 
also  upon  tho  disUnce  from  P,  and  possibly  upon 
tho  inclination  of  the  secondary  ray  to  the  direc 
tion  of  vibration  and   to  tho  w.ave-front     Theso 
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tion  ol   vibration  ana   lo  mu   .....t...wuv.      ....— 

questions  will  tw  further  considered  in  connexion  with  the  djna- 

mic.1  theory  ;  but  under  all  ordinary  circumstances  the  result  » 

independent  of  the  precise  answer  that  may  be  given.     AH  that 

it  is  necessary  to  assume  is  that  the  effects  of  the  .ucce«.iv.  .ones 

gradually  diminish,  whether  from  the  in  i 

secondary  ray  or  l^ccausc  (on  aicouut  of  tii 

of  integration)  the  rones  bcoomc  at  last  ni-  : 

Tho  romi>.Mirnt  vitmtioni  at  Pduo  to  tho  »ul.c!»ivii  . 

mulv  ciiLvl  in  amplitude  and  opposite  in  phase  (the  j 

corrcM-ndihg  to  tli.it  of  the  inlinitcimal  ritvlo  mi.lv.....  .-  u 

the  boun.laiies),  and  the  Kcrio.  which  w..  havo  l«  «uui  i«  .^    ni 

which  tho  terms  aro  alternately  opi-wite  in  sigii  ami.  win..-  :i         t 

nearly  consUnt   in   numerical  magnitude,  gni.lually 

rem.     In  such  a  aeries  each  term  may  Iw  reganleil  i 

indee.1  destroyed  by  the  halves  of  its  immciliate  «"■'►.■■:;■•  ■  ,     ; 

thus  tho  .urn  of  tho  whole  «rios  is  roprasentrd  by  half  the  I  ist 

term,  which  sUnda  over  uncompensated.     Tho  question    is  tin. 

rcluced  to  that  of  finding  the  effect  of  the  finl  aoiie,  or  central 

circle,  nf  which  the  aroa  is  «*r  .    ,    ,  i     .    f  .i.. 

%,■    :  ■■        •    '  -^  r.s  Is  independent  of  the 

.  i|uitv;  but  the  roiultor 

.  ,,„v  of  til'  iiilm-'ilv  an.l 

phase  ol  a  secondary  wavo  an  a  fuuclion  of  r,  th 
origin.     And  wc  may  in  faci,  as  was  done  by  A 

i  0—*.  Mik.  J*f.,  IU.  p.  M.  IM- 
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th*  law  of  ?' *in'  w«ve,  by  corajwring  the  result  of  the 

inti^rition  \  ".AinM  by  siippo-suig  tKo  primary  wave  to 

f«»  on  to  V  tution. 

TnitUI  Now  u  to  liii;  jhj,ie  of  the  aecondnry  wave,  it  misht  appear 

|*li&««  of  natural  to  sup^tose  ihnt  it  starts  from  auy  ]V)int  Q  with  the  phnso 

Mcood*     of  tho  prim«r)-  wavo,  so  tli.it  on  arrival  nt  I*  it  is  retarded  by  the 

ary  amount  corrts|x>nding  to  QP.      But  a  little  conitidcrxtion  will  prove 

waTna.      t!ii'.  IT!  t^Tt  case  the  series  of  woondary  waves  could  not  reconstitute 

r  "avi?.     For  the  ajyrro^^ato  effect  of  the  secondary  wavfs 

f  that  of  the  first  Huyi^v-ns  zone,  nnd  it  is  tho  centr.\l 

i'   ■..}  of  that  zone  for  wUicli  the  di&t.mce  to  Ih>  travelled  is 

c«^ual  to  r.  Lot  ns  conceive  tho  zone  in  question  to  bo  divided 
into  infinite«imi1  rinir*  of  (w^is!  nira.  The  effects  duo  to  each  of 
these  rin;;^  u  '  i  i  of  pha-o  ranging  unifonnly 

over  half  a  ■  ,-;o  ot  the  resultant  is  midway 

between  th  .:s,  that  is  to  say,  a  ouartor  of 

a  period  Whind  that  due  to  tho  element  at  the  centre  of  tno  circle. 
It  is  ac-onlinply  ne<v*s.ary  tn  sup]Kv«o  that  tho  secondary  waves 
start  V     '    .     '  '  -1  in  advance  of  that  of 

the  I  M. 

Fur'  !.'  t.iken  of  tho  variation 

of  phi-ir  111  v^titiiaun*;  the  uiaijuitude  of  the  effect  at  P  of  tho  first 
zone.  The  miil.ilo  element  afouo  contributes  without  deduction; 
:'       ■!■    ■     ■  ..    _         •  '     :"       ,1  by  introduction  of  a  rcsolv- 

■^cut  the  dilfercnco  of  phase 
i  ■   nt.     Accordingly,  tho  ampli- 

tude xfl  liie  rt.^uiuui  ^•lil  W  lead  tUdu  If  all  its  compoucnts  had  the 
Mine  phase,  in  the  ratio 

+*'         . 
cos0a$ 

i 

or  2:t.     Xow  2  area  /T-2xr;   so  that,  in  order  to  reconcile  tho 

amplitude  of  the  primary  wavo  (taken  as  unit)')  with  the  half  cfl'cct 

of  tiie  first  zone,  the  amplitude,  at  distance  r,  of  tho  secondan*  wav3 

emitted  from  the  element  of  area  dS  must  be  taken  to  be 

§ •  •  <')• 

By  thi5  expression,  in  conjunction  with  the  quarter-period  accelera- 
tion of  phase,  the  law  of  tno  secondary  wave  is  dclormiued. 

That  the  amplitude  of  the  secondary  wave  should  vary  as  r**  was 
to  bo  expected  from  conbidciations  rcspectinjt  ener^jy ;  but  the 
occurrence  of  the  factor  A"*,  and  the  acceleration  of  phase,  have 
•ometimcs  been  rc;^rdcd  as  mysterious.  It  may  bo  well  therefore 
to  remember  that  precisely  these  Jaws  apply  to  a  secondary  wave 
of  sound,  which  can  be  investigated  upon  the  strictest  mechanical 
principles. 

The  rccoraposition  of  tho  secondary  waves  may  also  bo  treated 
analytically.  If  the  primary  wave  at  0  be  cos  Knt,  theeficct  of  the 
secondarv  wave  proceeding  from  tho  clement  rfS  at  Q  is 

;— cosjr(a(  - p  +  i\) -  -  —  sin  K{at - p) . 

Xp  Ap 

If  (fS-*2r3:(iz,  we  have  for  the  whole  effect 

2r  /"^  h'ln  KJat  ~  p)  xdr 

or,  since  arar-prfp,  k-2t/a, 

-  kJI  ""bin  K{at  -  p)  rfp  -  [  -  cos  K{at  -  p)]^  , 

In  order  to  obtain  the  effect  of  the  primary  wave,  as  retarded  by 
traversing  the  distance  r,  vu!.,  coi*if(ai  —  r},  it  is  necessary  to  suppose 
that  the  intt:grated  term  vanishes  at  the  upper  limit.  Ana  it  is 
in.poriant  to  notice  that  without  some  furtncr  undei-standing  tho 
i-  *        '        really  ambiguous.     According  to  the  assumed  law  of 

y  wave,  the  result  mnst  actually  depend  upon    the 
I  s  of  the  outer  boundary'  of  the  region  of  integration, 

l>c  exactly  circular.  This  case  is,  however,  at  most 
.  and  exceptional.  We  may  usually  suppose  that  a 
1.  -  J.  Nj  -r  of  the  outer  rings  aro  incomplete,  so  tnat  the  in- 
tr;'rr.tcd  t<-rm  at  the  upper  limit  may  properly  be  taken  to  vanish. 
If  a  formal  proof  bo  desired,  it  may  bo  obtained  by  introducing 
into  the  integral  a  factor  such  as  «~^'*,iir  which  k  is  ultimately 
1  ado  to  diminish  without  limit. 

Wltcn  the  primary  wave  is  plane,  the  area  of  the  first  Huygcns 
zoncisTAr,  and,  since  the  sccondriry  waves  varA*  as  r-^  the  intensity 
'•independent  of  r,  as  of  course  it  should  be.  If,  however,  tho  prim- 
ary wave  be  spherical,  and  of  radius  a  at  tho  wave-front  of  it'joIu- 
tion,  then  v.e  know  that  at  a  distance  r  further  on  the  amplitude 
,f   .i.„  . — ^^.  v.ivo  will   be  dimiui;ithed  in  tho  ratio  a:{r  +  a). 

regarded  as  a  consequence  of  tho  altered  area  of  the 
o  zono.     For,  if  x  be  its  radius,  wo  have 

{(r-|-iA)»-x=}-f-V{a— a:»}-r  +  a. 

x*" nearly. 

Kii  :?  the  distance  to  bo  travel]<fd  by  the  senindary  waves  is  Rtiil 
r,  '*:<  fee  how  the  fffect  of  the  first  2one,  and  therefore  of  the 
wLole  series  is  I'lOfoitional  to  a/(a  +  r).     In  like  ir.aniicr  may  be 
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treated  other  cases,  such  as  that  of  a  nrimary  wavc-front  of  un- 
equal princijuil  curvatures. 

The  general  explanation  of  tho  formation  of  shadows  may  also  PhadowN 
bo  conveniently  based  upon  Huygcns's  zones.  If  tlio  point  under 
consideration  bo  so  far  away  from  tho  geometrical  hlmdow  tliat  a 
largo  number  of  tho  oarli'T  /ones  are  complete,  then  tho  illumina- 
tion, determined  sensibly  by  tho  first  zono,  is  tho  same  as  if  thoro 
wore  noobstructiou  at  all.  If,  on  tho  other  hand,  tho  point  be  well 
immer>''d  in  the  geometrical  shadow,  tho  earlier  zones  aro  alto* 
getlier  missing,  and,  instead  of  a  series  of  terms  beginning  with 
linilo  numerical  mapnitudo  and  gradually  diminishing  to  zero,  wo 
havo  now  to  deal  with  one  of  which  tho  terms  diminisli  to  zero  at 
both  tmLs.  The  sum  of  such  a  series  is  very  approximately  zero, 
each  term  being  neutralized  by  tho  halves  of  its  immediate  neigh- 
bours, which  are  of  the  opposite  sign.  Tho  question  of  light  or 
daikness  then  doi^cnds  ujwn  whether  the  scries  begins  or  ends 
abruptly.  With  fow  exceptions,  abruptness  can  occur  only  in  tho 
presenco  of  the  first  term,  viz.,  when  tho  socondnvy  wavo  of  least 
retardation  is  unobstructed,  or  when  a  raij  passes  througli  tho 
point  under  consideration.  According  to  tho  undul.itory  theory 
tho  light  cannot  bo  regarded  strictly  as  travelling  along  a  ray  ;  but 
tho  existence  of  an  unobstructed  ray  implies  that  tho  system  of 
Huygens's  zoues  can  bo  commenced,  and,  it  a  largo  number  of  these 
zones  aro  fully  developed  nnd  do  not  terminate  abruptly,  tho 
illumination  is  unaffected  by  tho  neighbourhood  of  obbtuclcs. 
Intermediate  cases  in  which  a  few  zones  only  arc  formed  belong 
especially  to  the  province  of  diffraction. 

An  interesting  exception  to  tlie  general  rule  that  full  brightness  Poisson  ^ 
requires  tho  existence  of  tho  fii-st  zone  occuh*  when  tho  obstacle  problem, 
assumes  the  form  of  a  small  circular  disk  parallel  to  tho  piano  of 
the  incident  waves.  In  the  earlier  half  of  the  18th  century  "^  Dclislo 
found  that  the  centre  of  the  circular  shadow  was  occupied  by  a 
bright  point  of  light,  but  the  observation  passed  into  oblivion 
until  Poisson  brought  forward  as  an  objection  to  Fresnors  theory 
that  it  required  at  the  centro  of  a  circular  shadow  a  point  as  bright 
as  if  no  obstacle  were  intervening.  If  wo  conceive  tlic  primary 
wave  to  be  broken  up  at  the  plane  of  the  disk,  a  system  of  Huygens's 
zones  can  bo  constructed  which  begin  from  the  circumferenco; 
and  the  first  zono  external  to  tlie  disk  plays  the  part  ordinarily 
taken  by  the  centre  of  tho  entire  system.  The  wliole  effect  is  tho 
half  of  that  of  the  first  existing  zpne,  and  this  is  sensibly  the  same 
as  if  there  were  no  obstruction. 

When  light  passes  through  a  small  circular  or  annular  aperture,  Circular 
the  illumination  at  any  point  along   the  axis  depends  upon  tlio  or 
precise  relation  between  the  aperture  an<l  the  distance  from  it  at  annular 
which  the  point  is  taken.     K,  as  in  the  last  paragraph,  we  imagine  apciiuie 
a  system  of  zones  to  bo  drawn  commencing  from  the  inner  circular 
boundary  of  tho  aperture,  the  question  turns  upon  the  manner  iu 
which  the  series  terminates  at  the  outer  boundary.     If  tho  aperture 
bo  such  as  to  fit  exactly  an  integral  number  of  zones,  the  aggregate 
effect  may  be  regarded  as  the  half  of  those  duo  to  tlie  fir^st  and  last 
zones.    If  the  number  of  zones  be  even,  the  action  of  the  first  and  last 
zones  aro  antagonistic,  and  tljtre  is  complete  darkness  at  the  point. 
If  on  the  otlier  hand  the  number  of  zones  be  odd,  the  effects  con- 
spire; and  the  illumination  (proportional  to  the  square  of  the  ampli- 
tude) is  four  times  as  great  as  if  there  wero  no  obstruction  at  all. 

The   process  of    augmenting   the  resultant   illumination   at  a  Soret's 
particular  point  by  stopping  some  of  tho  secondary  rays  may  be  experi- 
carried  much  further.^     By  the  aid  of  photography  it  is  easy  to  meiit. 
prepare  a  plate,  transparent  where  the  zoues  of  odd  order  fall,  and 
opaque  where  those  of  even  order  fall.     Such  a  plate  h.as  the  power 
ot  a  condensing  lens,  and  gives  an  illumination  out  of  all  propor- 
tion to  what  could  be  obtained  without  it.     An  even  greater  effect 
(fourfold)  would  be  attained  if  it  were  possible  to  provide  that  tho 
stoppage  of  the  light  from  the  alternate  zones  wero  replaced  by  a 
phase-reversal  without  loss  of  amplitude. 

In  such  cx[K'riments  the  narrowness  of  the  zones  renders  necessary  Degree 
a  pretty  close  approximation  to  the  geometrical  conditions.     Thus  of 
iu  the  case  of  the  circular  disk,  equidistant  (r)  from  tho  source  of  accuracy 
light  and  from  the  screen  upon  which  tho  shadow  is  observed,  tho  required 
width  of  the  first  exterior  zone  is  given  by 
Af2r) 
4(2^)' 

2x  being  the  diameter  of  tho  disk.  If  2r— 1000  cm.,  2a;— 1  cm., 
A  — 6x10"*  cm.,  then  (tc  — '0015  cm.  Hence,  in  order  that  this 
zone  may  be  perfectly  formed,  there  should  bo  no  error  in  tho  cir- 
cumference f^f  the  order  of  *001  cm.'  The  experiment  succeeds  in 
a  dark  room' of  tho  length  above  mentioned,  with  a  threepenny  bit 
(supported  by  three  threads)  as  obstacle,  the  origin  of  light  being 
a  small  needle  hole  in  a  plate  of  tin,  through  which  tho  sun's  rays 
shine  horizontally  after  reflexion  from  an  external  mirror.  In  tho 
absence  of  a  heliostat  it  is  more  convenient  to  obtain  a  point  of 
Ii''ht  with  the  aid  of  a  lens  of  short  focus. 


dx- 
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>  It  Is  ci&y  to  tee  that  ilic  ratllub  uf  tho  brl|;ht  bpot  is  of  ibo  sumc  orUcr  of' 
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H<in  for 


The  ampiitudo  of  the  light  at  any  point  in  the  axis  when  plane 
ua™   a^'^  incident  p^TiSudicula^y  upon  an  annular  aiKrture, 

'''  "'  '''?«';«rf  -  r.)  -  cos  .l«.  -  r,,  -  2  s,n  «ni  .  sin  «(r,  -  r,) . 
r  r  bcin"  the  di^Unccs  of  the  outer  and  inner  boundaries  from 
tL.  i'«iut  m  nuction.  It  is  scarcely  neecssary  to  remark  that  .n 
all  ,'ucU  case,  the  caleulation  applies  in  the  first  instance  to  homo- 
c'l.cous  li"ht,  a..d  that,  in  occorJance  with  Fourier 8  theorem, 
«<,Ii  houKT^cneous  comrKjncnt  of  a  mixture  may  be  treated  separ- 
ately When  the  original  light  is  white,  tho-presence  of  some 
components  and  the  absence  of  other,  will  usually  give  nse  to 
coloureU  elfocts,  variable  with  the  precise  circumstances  of  the  case. 
Akhoii-'h  what  wo  have  to  say  ujion  the  subject  is  better  post- 
poned until  we  consider  the  dynamical  theory,  it  is  proper  to  i>cn.t 
iut  at  once  that  there  is  an  element  of  assumption  in  the  appli- 
cation of  Huvgens's  principle  to  the  calculation  "f  the  otTcets  pro- 
duced by  opaque  screens  of  limited  extent.  1  -j  J,  me 
principle  could  not  fail  ;  but,  as  may  readily  '  !'«  case 
,  if  sonorous  waves,  it  is  not  in  strictness  sulL  .^  :  "™°  *'" 
expression  for  a  secondarj-  wave  suitable  when  the  primary  »;.%e 
is  nndUturbcd.  with  mere  limiUtion  of  the  «'t^S"':''°  »°  ,  ° 
transparent  parU  of  the  screen.  But,  except  perhaps  in  the  ca.se 
of  veVy  fine  gratings,  it  is  probable  that  the  enor  thus  cau.scd  is 
"nsi^ifieantffor  tt  incorfect  estimation  of  the  S3Condary  waves 
Vill  be  limited  to  distances  of  a  few  wave-lengths  only  from  the 
boundary  of  opaque  and  transparent  liarts. 

§  11.  Fraunho/cr's  Dlfraclion  Phenomena, 
A  very  general  problem  in  dilTraction  is  the  investigation  of 
tho    distribution   of  light  over    a  screen    upon    which    in'P">g» 
jivcf'-ent  or  convergent   spherical   waves   after   passage   through 
va      "      •  ^;»g  apertures.     When   tho  waves   aro   convergent 

gi  It  screen  is  placed  so  as  to  contain  tho  centre  of 

^,  > he  image  of  the  original  radiant  (loiut,   tho  calcu- 

lation guinea  a  less  complicated  form.  This  class  of  phenomena 
«a*  invcitigited  by  Frannhofcr  (ujion  principles  laid  down  by 
Frcsnel),  and  are  sometimes  called  after  his  name.  ; 

Wo    may   conveniently   commence   with   them   on        ^ , 

account  of  their   simplicity  and   great  importance      '  7^ 

in  respect  to  tho  theory  of  optical  instruiJienta. 

If  /  bo  the  radius  of  the  spherical  wave  at  the 
place  of  naolution,  whore  the  vibration    is  reprc- 
Bcntcd  by  cos  kiiI,  then  at  any  point  M  (fig.  4)  in         *'^-  *• 
tho  lecipi.nt  screen  the  vibralioa  duo  J>  an  element  (Ca  of  the 
wave-front  ia  (§  0) 

-  — sin«c(a<-/)l , 
Ap 
o  lifing  the  diiUneo  between  >l  and  the  element  US. 

Takin"  c  .rJinat.  i  in  the  piano  of  tlie  screen  with  the  centre  of 
tho  nav'a  rriKin,  let  u«  represent  M  by  {,  r,;  and  I'  (where  dS  a 
situattd)  by  z,  y,  t 

In  tho  applications  with  which  wo  are  concerned,  { 
small  quantities  :  and  wo  may  take 

At  tho  »roc  lime  <f3  may  U  identified  with  rfjro'./.  an<l  '"th^  de- 
nominator B  may  bo  treated  u  c.>usUnt  and  t<|Uol  to/,  Ihus 
the  cxp(c»ion  for  tho  vibration  at  M  Iwcomea 

and  for  the  intensity,  repreMnted  by  tho  wpiaie  of  the  amplitude, 


If,  when  the  aperture  is  given,  the  wave-length  (proportional  to 
K-')  varies,  the  composition  of  the  integrals  is  unallereil,  provided 
f  and  7)  are  taken  universely  proportional  to  A.  A  diminution  of 
A  thus  leads  to  a  simple  proportional  siirinkajc  of  tho  diffraction 
iiatu-m,  attended  by  an  augmentation  of  brilliancy  in  projiortion 

f  tiie  wave-length  remains  unchanged,  similar  effects  are  pro, 
duced  by  an  increase  in  tho  scale  of  the  aperture.  Tho  linear 
dimension  of  tho  diffraction  pattern  is  inversely  as  that  of  the 
aperture,  and  the  brightness  at  corresponding  i»iuU  is  as  the 
eqiiare  of  the  area  of  ajwrturc. 

If  the  aperture  and  wave.length  increase  in  the  same  proportion, 
the  size  and  sha)Te  of  tho  diffraction  pattern  undergo  no  cliango. 

We  will  now  apply  tho  integrals  (2)  to  the  case  of  a  rtcun^ular 
aperture  of  widtn  u  p.ataUel  to  x  and  of  v.      '  '     :'• 

The  limits  of  integration  for  x  may  thus  K'  d 

-^  Ja,  and  for  y  to  be  -  46, -(■  ii.     Wcrcadily'     ..  -^n 

fofieof2w/A)  .    .Mf      .    .rl-n 

>A'- 


Rect- 
angular 
aperture: 


(3). 


nigo 


of 


'M.. 


.as  representing  tho  distribution  of  light  iii  the  ....-t-  -•  - 
mathematical  point  when  the  ai>erture  is  rectangular,  as  is  ofUn 
the  case  in  spcctr6scoi>es.  ,     •  .     ,  ■  i   ;  t 

Tlie  second  and  third  factore  of  (8)  being  each  of  the  forin  sin»ii/M  , 
we  have  to  examine  the  character  of  this  function.  It  vanishes 
when  u- .  .T,  >.i  l«ing  any  whole  number  other  than  xcro.  W  ou 
u-0,  Stakes  the  value  unity.     Tho  maxima  occnr  when 

u  — tanu, (*)i 

and  then                          ....  ir\ 

6in'«/u'— cos-u W)- 

To  calcubte  tho  rooU  of  (5)  wo  may  assume 

u-(iiH-i)»-y-U-!/. 

where  «  U  a  positive  quantity  which  is  small  when    «  is  Urg. 

Substituting  this,  we  find  cot  »  -  U  -  V,  whence 


^-uO+ 


U'Tu''* 


■  8       15      316 


This  equation  is  to  be  solved  by  successive  approximation.     U 
will  readily  bo  found  that 

..U-y-U-U-.-|u-.-i?U-.-;-^U-.         t6,. 

In  the  first  quadrant  there  is  no  root  after  ««>.""«•»"  "*^ 
and  in  tho  second  quadrant  there  is  none  because  he  >•■>:'>"■'•»»<} 
Un  ,,  are  opposite      The  first  root  after  zero  is  thus  in    l.o  thtnl 

mTadrant.  c  r-  '-  •  to  in-1.     Even  in  this  ,:ase   the   sinea 

?o^^ve?".^  su:  .vethe  value  of  the  root  with  cor -ulorable 

con>crf,e3S...  ,.a'v.c^  if  m  it  isall  that  could  b  .Icsired. 


7)  arc  Tcr)' 


iiled   in    another   manner   by 

I  4747,  5-4S18,  6-4314,  ic. 
yii  +  i)r  neatly,  tho  successive 


4 

'  41'r'  ' 


tc 


Tl. 


In 


.■yicofnii        I* 
of  Itrplgi.  to  ^" 


r.,r   i!.-   ii-'.'ii  i'v  1    ran-ri  ri;;oron^lT  appli.-nblo 


us  of  the  direction  tn  which  the  light  u 


Oillnictitid  4p«r- 

.     What   U  seon 

uii'j  ai  would  bo  depleted 

vl..  «<n  tn  rail  attention 
1  by  (2).' 


accuracy,  wh; 

Tho   actual    v-dueJ    ul 

Sdiwerd)  are  1-4303,  2-1. 

Since  the  maxima  occi;i  

values  are  not  very  different  Irom 

Tho  application  of  fhose  re'.lts'io' (S)  show,  that  the  field  is 
brightest  at  the  centre  {-0,,-0,  viz.,  at  tho  geometrical  image. 
It  IS  traversed  by  dark  lines  whose  e<iuntions  are 

{-mA/(i,  i)-ni./X/6. 
Within  tho  recUngle  formed  by  i^irs  of  consecutive  •l-fl'  '•''«. 
and  not  far  froni  it,  certr.,  »1...  tri^htncaa  rise,  to  a  maumu n  i 
,    .  .,  ".       .'s  much  inferior  to  the 

u^l  :n({-0.,-0). 

""^  ion  over  the  entire  focal 

pUne  mu.'l  u;  c',ual  to  that  over  ihe  d,,l..i.lii.K  area  ;  and  thii..  in 
Iccordn.:-.  will,  tb"  M.,.,>n.iiioii.  by  which  (i)  was  obtained.^ lU 


Diffnc- 

tion 

]>att<ni. 


Total 

illiunit'- 
ation. 


vail...  ''  ■-?'»■,?," 

to    r,  •'   "«'•      1'' 

oti  '1  .  '  "nine  the 

H,  .."mUry  ^vivc,  may  bo  at  once  effected  by  ujuim  of 

'urmuU 


It  will  !■" 
to  u^,  the 


I  ll  .■ 
in  t> 


.  .'..  tho  tot.aI  ; 

il  ]«,iiit  is  1 

I  only  is  1' 

:  «ilh  It,  but  there 
T!,<-  f"rm  of  (3) 

ilea  of  any  cn.»r 
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IV1W.1  t.1  N>  infiiiH.'lr  .«nnll.  in.l  two  rndtint  points,  howcrer  near 

This  is  tanumoimt  to  an 
I.     Thu  acliinl  finitptirss  of  X 

'  '^^Ua  or  io5olriiigi»ncr  of  »n  optical 

1  is  Bonietimos  snirl  to  Ims  Uuo  to 

i'  l!io  a|»rtiiro,  ami  pro|<osal9  linvo  even 

■'.   by  c.iusini;  tlio  trausition   Iwtwcru   tho 

■  ..     1    .....   .1       -  -    .  '  I  ,.    JfSS 

ling. 

:ni,lgt*3 

tu  uu^U  ^  the  |>u^itilily  o{  tliuir  iKiu^j  a  tjoo^l  a^  wo  fiiij 
thtm. 

At  the  focal  ]v""'  "-" '  ■■"  'i  -       ....._.  ,,j  j„ 

I '  .-.-,  and  tho  in'  for,,, 

..:  ihe  apertuic.  i  ,  ..  -area 
of  aptrtaro, 

I,«-A»A'/» (7). 

Ti,..  .  ...  .1,   „    .,    ,  .1  -f  .1      .    ''nt  point  roiiuiriM 

*  v»  »)  attain  small 

^  ,  :l   Collstt[lK'tlC0  of 

'•  iii»3  s.ccwaJaiy  waves  from  various 

!  .IS  the»o  is  no  sonsiblo  tliscropancy 
I'-    i.  '   .-.  iTsible  diminution  of  bri^litnvas  as 

"  it   to  l»o"  found  at  tin?  focal  point  itself.     ^Vo 

^  .  i  lav  it  down  that  thoro  can  bo  no  considorablo 

1  .iiiv^*  UDtii  tho  ditfcrcnce  of  phaso  of  the  waves  pro- 

'  Ml   tho  nearest  and    furthest  parts  of  tho  aperture 

ncc  of  phaso  amounts  to  A,  we  mav  expect  tho 
■  'inn    to  bo  very  much   reduced.     In   tho   par- 

■'  liar  aperture  tho  course  of  things  can  bo 

^  .!y  if  wo  conceive  /  to  bo   infinite.     In 

'  .,         liorizontal)  for  which  17-O,  (!/-sin$,  the 

pt.,i--_i  I.I  tii-j  .-■ .  .MiJary  waves  range  over  a  complete  period  when 
pinf^-x  •,  :::■',  since  all  parts  of  tho  liorizoutal  aperture  are 
»  'here  is  in  this  direction  a  complete  compcns-Ttiou 

'  nco  of  illumination.  When  sin8-J\/(i,  tho 
1  -^  aud  a  half  periods,  and  there  is  revival  of  illu- 

i.ii'.  I'lon.  Wo  may  compare  the  brightneis  with  that  in  the  direc- 
ts :i  '.'-0.  The  phaso  of  the  resultant  amplitude  is  thouuieas  that 
due  to  the  central  secondary  wave,  and  the  discrepancies  of  phaso 
among  the  components  reduce  the  amplitude  in  the  proportion 

1   /■+V 


Double 


3 


or 


:  1 ;  so  that  the  brightness  in  this  direction  is  ; 


of  the 


/: 


2 

maxirnam  at  0~0.  In  like  manner  wo  may  find  tho  illumination 
in  »n^  other  direction,  and  it  is  obvious  that  it  vanishes  when  sin  0 
i  "    i'le  of  A/ii. 

of  the  augmentation  of  resolving  power  with  aper- 

.     r  bo  evident      The  larger  the  aperture  the  smaller 

are  the  angles  through  which  it  is  necessary  to  deviate  from  the 

pnnciinl  riir^ctinn  in  or.!»r  to  bring  in  specified  discrepancies  of 

"  ;■»  the  imago. 

'  •  xamination  is  a  luminous  line  of 

.  ,  1  Jint-s  of  which  are  to  bo  treated  as 

lourccs  of  light     if  the  imngo  of  tho  lino  be  {-0, 

at  any  [loint  {,  jj  of  the  dilTraction  p.-vttcrc.  may  ba 

I    ;  ;  .    _;.L._.;   by 

•  ,,  sin' — ~ 

^'""-v-t^ ^^'- 

•  for  a  luminoua  point  when  horizontal 

:  lercd.     The  deGnition  of  a  fine  Vertical 

power  for  contiguous  vertical 

'/  a/A;rUire  of  tht  itislrumcnt, 
ry  of  the  spectrosco'jie. 
/ii  in  the  imago  of  a  luminous  line 
,;.  5),  representing  the  value  of  the 

'- ■'  ■  -  '  ''•^<'  —  2w.     The  part  corresponding  to 

negative  values  of  u  is  similar,  OA  being  a  line  of  symmetry. 
L"!  us  n'.T  /•'■r'i'l'T  the  distribution  of  brightness  in  th'i  ima"o 
imiioncnts  arc  of  equal  strergth,  and  at 
■hat  the  central  line  in  tho  imago  of  one 

:ci  of  brightness  in  the  image  of  the  other. 

lr~'  ,'j  6  the  curve  of  brightness  for  one  component  is  ABC,  and 
r- r  '>i»  otii-r  OA'C ;  and  the  curve  representing  half  the  combined 
1  is  E'liE.     The  brightness  (corresponding  to  B)  mid- 

^  the  two  central  points  A.V  is  'Sloe  of  the  brightness 

<^'-  1  points   themstlvci.     We  may  consider  this  to  be 

about  the  limit  of  closeness  at  which  there  could  be  any  decided 
appearance  of  rwelution,  though  doubtleaa  an  obs-rver  accustomed 


to  his  instramcnt  would  recogiiizo  tho  duplicity  with  certainty. 
The  oMir|uity,  corresponding  to  11  — »,  is  such  that  tho  phases  of 
the  secondary  waves  i.inge  over  a  complete  period,  i.e.,  such  tli.it 
the  pi^ijectioii  of  the  liurizontil 
aperture  upon  this  direction  is  oiio 
wave-length.  Wo  conclude  th.at 
<t  (toiihlii  lino  mnjKi^  he  fairbj 
rcsohvd  ttuUss  its  coiitj/micttts  siitt- 
taut  rtii  nnrjte  exctcding  that  sub- 
tended  l/ij  tlic  wniv-lciiglh  of  liijld 
at  a  diiinncc  equal  to  thchorizoiitui 
aperture.  This  rule  is  convenient 
on  account  of  its 
8im[ilicity  ;  and 
it  is  sulHcieiitly 
-itcurato  in  view 
of  the  necessary 
uncert.iinty  as  to 
wIi.Tt  exactly  is 
meant  by  resolu- 
tion. 
On  tho  expo 
_  z/r        ^  rimcntal    eonlir. 

"     ,  ^"  mation     of     the 

"^■^-  tlieory     of     tho 

resolving  power  of  rectangular  upcrturcs,  nco  Oitios,  vol.  xvlL 
p.  807, 

If  the  angular  interval  between  tho  compononta  of  a  double  lins 
bo  half  as  great  again  as  that  supposed  in  the  figure,  tho  brightliesa 
midway  between  is  -1802  as  nguinst  1 -O-l.'.O  at  the  central  Tines  of 
each  imago.  Such  a  falling  oif  in  tho  middlo  must  be  more  than 
suificient  for  resolution.  It  tlie  angle  subtended  by  the  components 
of  a  double  line  bo  twice  that  subtended  by  tlie  wavc-lengtli  at  a 
distance  equal  to  the  horizontal  aperture,  tho  central  hands  are 
just  clear  of  one  another,  and  there  is  a  line  of  absolute  blackness 
in  tho  middle  of  tho  combined  images. 

Since  tho  limitation  of  tlio  width  of  tho  central  band  in  the  CentrpI 
image  of  a  luminous  line  depends  upon  discrepancies  of  phaso  stops, 
among  the  secondary  waves,  and  since  the  discrepancy  is  greatest 
for  the  waves  which  eome  from  tho  edges  of  the  apertairc,  tho  ques- 
tion arises  how  far  the  operation  of  the  centrr.l  parts  of  the  aperturo 
is  advantageous.  If  wo  imagine  tho  apertur-)  reduced  to  two  equal 
narrow  slits  bordering  its  edges,  compensation  will  evidently  bo 
coinploto  when  the  projection  on  an  oblir|ue  direction  is  equiil  to 
>.\,  instead  of  \  as  for  tho  complete  aperture.  By  this  procedure 
the  width  of  tho  central  band  in  the  dilTr.iction  pattern  is  halved, 
and  so  far  an  advantage  is  attained.  But,  as  will  be  eviJent,  tho 
bright  bands  boideiing  the  central  band  aio  now  not  inferior  to  it 
in  brightrtess;  in  fact,  a  band  similar  to  tlie  central  band  is  repro- 
duced an  indefinite  number  of  times,  so  long  as  there  is  no  sensiblo 
discrepancy  of  phase  in  the  secondary  waves  proceeding  from  tho 
variou.s  parts  of  the  same  slit  Under  these  circumstances  tho 
narrowing  of  tho  hand  is  ]iaid  for  at  a  ruinous  price,  and  the 
arrangeniciit  must  be  condemned  altogether. 

A  more  moderate  suppression  of  the  central  parts  is,  however, 
sometimes  advantageous.  Theory  and  e.vperiment  alike  prove  that 
a  double  line,  of  which  the  coniponenU  are  eqiiiilly  strong,  is 
better  resolved  when,  for  example,  one-sixth  ol  tho  horizontal 
aperture  is  blocked  off  by  a  central  screen;  or  the  rays  quite  at  tlio 
centre  may  be  allowed  to  pass,  while  others  a  little  further  removed 
are  blocked  off.  Stops,  each  occujiying  ono-eightli  of  the  width, 
and  with  centres  situated  at  the  points  of  trisection,  answer  well 
tho  required  purpose. 

It  has  already  been  suggested  tnat  tho  principle  of  energy  Total 
requires  that  the  general  expression  for  P  in  (2)  when  integi-ated  intensity 
over  the  whole  of  the  piano  (,  ij  should  be  equal  to  A,  where  A  pnr,'-,'- 
is  tho  area  of  tho  aperture.    .A  general  analytical  verification  has  tit.i.il  to 
been  given  by  Stokes. ^    The  txpression  for  I'  may  be  written  inr--...rc. 
the  form 

^'~W'IIIf''°''l  \  t(^-=^)  +  ''(2^-2')  I  dxdydi;<i,J.  (9;, 
tho  integrations  with  respect  iodf,  tf  as  well  as  those  with  respect 
to  3",  1/  being  over  the  area  of  tho  aperture;  and  for  the  present 
purpose  this  is  to  be  integrated  again  with  re.spect  to  {,  n  over  the 
wholo'of  the  focal  plane. 

In  changing  the  order  of  integration  no  as  to  take  first  that  with 
respect  to  {,  ij,  it  is  proper,  in  order  tr  avoid  ambiguity,  to  intro- 
dueo  under  tho  integral  sign  the  factor  ij+°fTP>i^  t|,g  ^  „^  _ 
being  chosen  so  as  to  make  the  elements  of  the  integral  vanish  at 
infinity.  Aiter  the  operations  have  be >n  performed,  a  and  /3  are  to 
Ix)  supposed  to  vanish 
Thn9^IV{</,-Limit  of 

_L  rrrrrr.'^'^^^ 

A-/ 


%~\\(:(  -T)^',l{i  -V)\dxiyioidy'dt.dn. 


>  E<1.  Tram.,  xi.  1    317,  I6i3. 
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'I'afrfii-Limit  of 


«nJ  th.'.j  _/^" 


Let 


«(J  -x) 
/ 


K^x'-ry 


/• 


n 


(ir". 


«-(y' 


du. 


Tbo  limiU  for  u  are  ultiuiately 
Limit  /  ■ 


F^Pq 


and  +  flo ,  and  we  hare 
du        if 


A 


In  like  manner  the  integration  for  y"  may  be  performed ;  and  »o 
iind 

f/^y^ir>-ffdxdy-K      ....     (10),' 
Wo  saw  that  IJ  (the  intensity  at  the  focal  point)  was  eqnil  to 
L'iK'p.     If  A'  bo  the  area  over  wliich  the  intensity  must  bo  IJ  in 
crdcr  to  give  the  actual  total  intensity  in  accordance  with 

the  relation  between  A  and  A'  is  AA'-xy.  Since  A'  is  in  some 
senM  the  area  of  the  diffmction  pattern,  it  may  be  considered  to  be  a 
rongh  criterion  of  the  definition,  and  we  infer  that  the  definition  of  a 
point  depends  principally  upon  the  area  of  the  aperture,  and  only  in 
a  very  secondary  degree  upon  the  sliape  when  the  area  is  maintained 
constant 

§  12.    Thtvry  of  Cireular  Aperture. 

We  will  now  consider  the  important  case  where  the  form  of  the 
ajtcrture  is  circular.     Writing  for  brevity 

«£y-p,  mi!/-! (1), 

wo  have  for  tho  general  expression  (3  11)  of  the  intensity 

A=/=l'-S'  +  C (2), 

whero                          5-  //iin<,px  +  qy)dxdy ,   .     .          .     .  (3)_ 

C~//cM(iix-¥jy)dxd,j, (4). 

"When,  as  in  the  ap]>licntion  to  rectangulaj  or  circular  apertures, 
the  fonn  is  symmetrical  with  respect  to  the  axes  both  of  a  and  y, 
S  — 0,  ond  C  reduces  to 

C-  jyconpxcotqydxdtj, ;fi). 

In  the  case  of  the  circular  aperture  the  distribution  of  light  is  of 
course  symmetrical  with  rcsiwct  to  the  focal  pointp  — 0,  g-D  ;  and 
C  is  a  function  of  p  and  j  only  through  Vlp'  +  ?').  It  is  thus 
snifioicnt  to  determine  the  intensity  along  the  axis  of  p.  Putting 
7  —  0,  we  get 

C~//<:oipxaxdy--i/^^coipxs/(Vf-x^dz, 

R  being  the  radius  of  the  aperture.  This  integral  is  tha  Deasel's 
function  of  order  nnity,  dehned  by 

J)(!)-^  /    cos (5 co« #) sin  V rf*      ...     (6V 
Tlius.  if  z-Rcotift 

'^    '**     pvT ('): 

ai.J  lU'j  iUaiBiiutioD  at  distance  r  from  tho  focal  point  is 

trending  aeries  for  Ji(j),  used  by  Airy'  in  his  original  invcs. 
n  of  the  dilfraction  of  a  circular  objcct-glasa,  and  readily 


(8). 


Tli- 
tiir>' 
uLiLatucd  from  (6),  ia 

J.(--) 


2r4+2r 


2  2'r4"2rTr8  s» 

When  I  is  great,  we  may  employ  tha  semi-conTcrgent  serict 
S.  6.  7. 9. 1.3. 6/1 y  1 


(9) 


8.11.  21.32 


viy-...}.  .  . 


3.  E 

+ 


7.»  It  .1  .n   B. 


(10). 


Tbril  by  lh«  lnt.-o4urllan 

.in   fif    /.   f       Tti"    Irnnt 


■  J^/^  coi{ppoMe)fdf>de. 


uu 


A  table  of  the  values  of  2:-'J,(:)  has  been  given  by  Lommel,*  to 
whom  is  due  the  first  systematic  application  of  Bessel's  functions 
to  the  diffraction  integrals. 

The  illumination  vanishes  in  correspondence  with  the  roots  of 
the  equation  J,(:)-0.  It  these  be  called  :„:,,£,,...  the  radii 
of  the  dark  rings  in  the  diffraction  partem  are 

Ail     A3 
2iR'  2iR'  •  ■  • 
being  thus  inrfrs«7y  proportional  to  R. 

The  integrations  may  also   be  effected  by  means  of  polar  co- 
ordinates,  taking  first  the  integration  with  respect  to  ^  so  as  to 
obtain  the  result  for  an  infinitely  thin  annular  aperture,     TIius,  if 
x  —  pcoiip,  !/  — ^sin^, 
C-J/coepxdxdy^  /«/■»'. 
Now  by  definition 

'"'"*  ~  »^ '""''""*''"  ~  ^  ~  ^  *  2*77' "  2' .  4' .«» ■* 

The  value  of  C  for  an  annular  aperture  of  radius  r  and  width  <fr  it 
thus 

dC-2rJ^{pp)pdi>,.  .     .  (12). 

For  tho  complete  circle, 

•  2t  (  p=R'     p'K*       jfJl*  ) 

-,R..HM. 

pR 

as  before. 

In  these  expressions  we  are  to  replace  p  by  ki//,  or  rather,  since 
the  diffraction  pattern  is  symmetrical,  by  JiT[f,  when  r  is  the  dis- 
tance of  any  point  in  the  focal  plane  from  the  centre  of  the  system. 

The  roots  of  }„{:)  after  the  first  may  be  found  from 

c       .      „,      050661      OSSOll      -262051  ,,.. 

;:-'-  "*-47rr-,i7rT7  +  ,i7TT7  <")■ 

andthos«  of  J/:)  from 

£  ■OS     Il^'^82     -01 5399      24 58 35 

r~^*''   ~    41  +  1    ■'"(4i+l/~(4»+l? 

rormnl:Q   derived   by  Stokes*  from    the  descending  scries.*     The 

fallowing  table  gives  the  actual  values: — 


(14), 


ifarJ<(t)-0  |-(orJ,(i).0 


•7655 
1-7571 
2-7546 
3-7534 
4-7527 


1-2197 
2-2330 

3  2383 

4  2411 
5-2428 


(    |jforJo(')-0 


-  faJK')- 


T^ 


6  7522 

6  7519 

7  751* 
6-7514 
97513 


6-2439 
7-2448 
S-2454 
i-2459 
10  2463 


J 


In  both  cases  the  image  of  a  ni.-\thcmatical  ]>oUit  is  thus  a  sym 
metrical  ring  system.  The  greatest  brightness  is  st  tho  csntrr, 
where 

dC-Zrpdp,  C-»H». 
For  a  certain  distance  outwards  this  remains  sensibly  nnimpaired, 
and  then  gradu.illy  diminishes  to  zeio,  a*  tho  sccondar)-  uavea 
become  disioreraiit  in  phase.  Tlie  subsequent  revivals  of  bright- 
ness forming  tlu>  bright  iings  arc  necessarily  of  inferior  brilliancy 
OS  com|vircd  with  the  central  disk. 

The  first  dark  ring  in  the  difTraclioD  pattern  of  tho  complots 
circular  aperture  occurs  when 

r//- 12197  xx/JR (15). 

Wo  may  compare  this  with  tho  corresponding  result  for  a  rect- 
angular aperture  of  width  u, 

{/'  -  A/"  ; 
and  ft  Appear*  that  in  conwqucnc«  of  tha  prepondeninoe  of  tho 
central  Jtarta,  the  conipeniatiun  in  the  caM  of  the  circle  doe*  not 
crt  in  at  ao  kmnll  an  obliquity  aa  whrn  tho  cin:le  U  rrplacod 
by  a  nrttngular  aj>crtur«i  whoao  iido  u  cqu^l  to  the  diaroct«r 
of  tho  nrrlr. 

Af^in,  if  we  comparo  tho  complete  circle  with  a  narrow  annular 
aperture  of  tho  aaine  radiua,  wo  aco  that  In  tho  latter  cue  the  ftrat 
dork  ring  occurt  at  a  much  ainallor  obliquity,  vix., 

It  hoi  batn  found  by  Hcmchel  and  othera  that  the  deflnitfon  of  Ctb!r«] 

a  telricone  U    '■--  ;--     -   ■     >   '  ■   -■    -  jing  off  a  |*art  of  Uio  i-catr^l  atotK 
arra  of  the   <  >nta|^  %o  be  oblainrU   in   thU 

way  i«  in  n<>  >  .:  like  a  mluctton  of  the  aper* 

turo  to  a  narrow  auiiuiu*    :»   atUinicd  by  a  Uevrloptncnt  of  tin 


*  .vtr.tnfcv  XT.  p  10c.  ifiTO. 

*  Tho  ,it%f'n,Unf  irrM   for   J^i) 
natallUM  In  a  Ok-molr  an  **  ►'i^"**lng'FiiKl*^*'*."  ft*f.  iruk  fVoM 


•  Cmmt'.   rV«M  ,  rol    II,  tMO 
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•ztanul  laminotu  rings  sufEcicut  to  outweigh  uv  improTomoDt 
4I1U  to  tbo  iitmini<ihi\t  diAnu>tt>r  of  the  contnil  arva.^ 

Kit!*  Tho  nia'amura  bn^jlitiu'sisea  and  tho  places  at  which  thoy  occur 

icna  of     *r*  auily  determine  with  tho  aid  of  cortain  propcrtioa  of  the 

bricbt-      BoBCl'a  luoctiou.    It  ii  kuowu '  that 

»«»■  J,'(0--Ji{«) (16): 

J,(0-7J,(--)-J,'(0 (17); 


J.(«)  +  J,(')- 
Tha  in»Ti'ni«  of  C  occar  when 


J,(.) 


(18). 


4/'-L(!))_Mf)_i.(')_(r; 


When  g  has  one  of  tho  values  thus 


or  by  (17)  when  J^:)-0, 
determined, 

|j,(--)-J.(--). 

The  tccompanTing  table  is  given  by  Lommel,*  in  which  tho  first 

oolamn  girds  tne  roots  of  J,(;)  — 0, 

and  the  a.-cond  and  third  colamns 

tho   corresponding   values  of   tho 

(unctions    specified.      It    appears 

that  the  maximum  brightues*  in 

the  £rst  ring  is  only  about  jV  of 

the  brightness  at  the  centre. 
Into-  Wo   will    now  investigate  the 

gratad       total  illamination  distributed  over  the  area  of  the  circle  of  radius  r. 
mteoaltjr.  We  have 

^R*     4J,'(i) 


. 

>«-'J,(.) 

4l-SJ,5<.) 

•000000 

+  1000000 

1-000000 

6135«3(l 

-  -ISMTJ 

-017498 

8417JSi; 

+  -OCHSU 

•001148 

11C1985T 

-  -040008 

•001601 

H-795038 

+  -0:7919 

•000779 

17-9J!)8iO 

-   -020905 

•00O437 

whore 


Thus 


•/ 


IVrfr- 


(19), 
(20). 


'J,»(:)(fc. 


Kow  by  (17),  (18) 
so  that 


«-'J.(»)-Jo(«)-Ji'(0; 


uid 


c-iJ,'(=)--J^V{r)-};^J,'(0, 


.     .     (21). 

If  r,  or  »,  be  infinite,  l„{z),  J,(i)  vanish,  and  the  whole  illumination 
is  expressed  by  tK',  in  accordance  with  the  general  principle.  In 
•ny  case  the  proportion  of  tho  whole  illumination  to  be  found  out- 
siiie  the  circle  of  ladius  r  is  given  by 

Fot  the  dark  rings  J,(:)  —  0 ;  so  that  tho  fraction  of  illumination 
outside  any  dark  ring  is  simply  J|,'(i).  Thus  for  tho  first,  second, 
third,  and  fourth  dark  rings  wo  get  respectively  -161,  -090,  '062, 
■047,  showing  that  more  than  j'jths  of  tno  whole  light  is  concen- 
trated within  the  area  of  tho  second  dark  ring.^ 
When  :  is  great,  the  descending  series  (10)  gives 


UM 


-VG) 


sin  (2  -  \v) 


(22); 


R«K>lv. 
log 

power  of 
tele- 
scope!. 

lAElnooa 
Una. 


1 


BO  that  the  places  of  maxima  ahd  minima  occur  at  equal  intervals. 

The  mean  brightness  varies  as  s-»  (or  as  r->),  and  the  integral 
foond  by  multiplying  it  by  iif:  and  integrating  bet^vcen  0  and  00 
converges. 

It  may  be  instructive  to  contrast  this  with  the  case  of  an  in- 
finitely narrow  annular  aperture,  where  tho  brightness  is  propor- 
tional to  J,'(t).     When  2  is  great. 

Thy  mean  brightness  varies  ass-';  and  the  integral/  J,*(i)z(fe 

is  not  convergent 

The  efficiency  of  a  telescope  is  of  coarse  intimately  connected 
irith  the  size  oC  the  disk  by  which  it  represents  a  mathematical 
point  The  resolving  power  upon  double  stars  of  telescopes  of 
various  apertures  has  Men  investigated  by  Dawes  and  others 
(Optics,  voL  xvii  p.  807),  with  results  that  agree  fairly  well  n-ith 
theory. 

If  we  integrate  tho  expression  (8)  for  I'  with  respect  to  ri,  we 
■hall  obtain  a  result  applicable  to  a  linear  luminous  source  of  which 
the  various  parts  are  supposed  to  act  independently. 

1  Airy.  lee.  tit.  "Thai  tlie  mannUada  of  ths  ccntnl  tpot  U  diminished,  and 
t>i«  brlghtnen  of  Uie  rtogl  lDCTea««d.  by  corertnK  the  ccntrkl  parta  of  the  object- 
gUAi."  t  TodhuDler'a  Lap\ac4%  Funetiont,  cb.  xxaL 

*  Loe.eU.  •  r/,u.,Jtas.,  March  1881. 

•-•4—17 


From  (19),  (20/ 

./-"                 Ay        yo                                    J      - .  t? 
sinco  ii'— r'-j'. 
If  wo  write  f-2iRf/x/ (23), 

wo  get  df._^+-lV,_oRVf._^"-il(^j      .     .     (20. 

Tliis  integral  has  been  investigated  by  H.  Struvo,'  who,  calling  to 
his  aid  various  properties  of  Bessel's  functions,  shows  that 

/"    J,'(i)rfj        2  1     /"l" 
^V(^^^)"»?>      sin(2i:Binfl)co3^/3cfS   .     (25), 

of  which  the  right-hand  member  is  readily  expanded  in  powers  of  ^. 
By  means  of  (21)  we  may  verify  that 

dll        IV,-tK'. 

»  J  —  tD 

Contrary  to  what  would  naturally  bo  expected,  tho  subject  is 
more  easily  treated  without  using  tho  results  of  the  intiej-ratioa 
with  respect  to  x  and  y,  by  taking  first  of  all,  as  in  the  investiga- 
tion of  Stokes  (§11),  the  integration  with  respect  to  ij.     Thus 

xV /■*'"' IVi,- Limit  of 
[fjjf  e      C03j|{(«'-x)-h,(;/-!/)|<fa<fj/da:'(i»'(f,  .     (28); 
and 


^y^^'i^^'cos  J  j  t[?!-z)-VnhJ-V)  \  dr, 


2/3C03y^ar'-x) 


$'  + 


r'ly'-y)' 


We  have  now  to  consider 


//i: 


23  dij  d</ 


(27). 


(28). 


e=+KV-y)V" 

In  the  integration  with  respect  to  y'  every  element  vanishes  in 
tho  limit  (3  —  0),  unless  y'~y.  If  the  range  of  integration  for  y' 
includes  the  value  y,  then 

otherwise  it  vanishes, 

Tho  limit  of  (28)  may  thus  bo  denoted  by  Xf\,  where  Y  is  tho 
common  pari  of  the  ranges  of  integration  for  ij  and  y  corresponding 
to  any  values  of  x'  and  x.     Hence 

-\-V'Y/  ycos-j  C03-j-dxd3f     .     .     .     (29), 


if,  as  for  the  present  purpose,  the  aperture  ia  symmetrical  with 
respect  to  the  axis  of  y'. 
In  tho  application  to  tho  circle  wo  may  write 

whore  Y  is  tho  smaller  of  tho  two  quantities 

2V(R^-a;''),  2^y(K■'-x>), 
i.e.,  corresponds  to  thj  larger  of  tho  tw-o  abscissfo  x!,  x.     It  we 
tike  Y-2>y(K''-i;'),  and  limit  tho  integration  to  those  values  of 
k"  which  are  less  than  x,  wo  should  obtain  exactly  the  half  of  tho 
required  result     Thus 

/+°lV,-16A-y->/yV(R'-a:=)co3!i^cc3!*:dj;rf„-' 

y-«  yo  yo  /      / 

_±^V(R»-»:')sinM5dx 
_lKyJ',„3,     i^ActRsin^,;^. 

Hence,  writing  as  before  f  —  -^t'  ,  wo  get 

!/-»         '"IT'fj^      C03»j3  8in(2f/3)rf3.   .     (30), 

In  which  wo  may  rcplaco  d{/£  by  dQ(,  in  agreement  with  the  result 
obtained  by  Stnive. 
Tho  integral  in  (30)  may  bo  written  in  another  form.     We  have 
y"fsin(2f3)co3'3(;3 

-  -icos3co3(2fsin3)-iyco3(2fsin/B)sin3<;3; 
and  thus 

J^  '{am{2C0)coa'ed0-i^  "j  l-cos(2fiiin3)  I  Bmpd$ 

-V      6in2^C8in/3)6in3(J3 (81). 


•  Witd.  Am.,  xvU.  1008,  1882. 
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The  integral  is  tLos  expressible  by  means  of  the  function  K„>  and 
we  have 

The  ascending  series  for  Ki(i)  ^  ,  . 


WAVE       THEORY 


I>oable 


(32). 


^_ .....     .     (33); 

'.3».5     1'.3».0'.7  S 

.nd  this  is  Jwaysconrergent     The  descending  semi-convergent 
aeries  is 


2  1='       i 


3».5.s-»-l».3'.6'.7.s-'  + 
(l»-4)(3«-4) 


K,(z)-|J2  +  --'-3.«-'  +  l= 

-  ^(t)'^""^-'-^'^^"    

the  scries  within  braces  being  the  same  as  those  which  occur  in 
the  expression  of  the  function  Ji(s). 
When  f  (or  {)  is  very  great, 


(34), 


temtion  from  -  »  to  £  ITiM,  if  we  choose  the  scale  of  '"t^Mitie. 
w  that  the  fall  intensity  is  unity,  then  the  uitensUy  »t  »  d^^-" 
corresponding  to  +f  (outside  the  geometrical  imagoi  may  be  repre- 
«"t?i1.y  E  ( +  0.  ^d  that  at  a  dtstanco  -  C  by  I(  -  0.  "hero 

H  +  O+K-O-i. 

and 


na 

•'^  .       ...      .   .      o. _v : »V« 


(36). 


This  is'thf  result  obtained  by  Struve,  who  gi%-c3  the  foUowing  ^W. 
"  The^^!n£ng  series,  obtained  at  once  by  integraUon  from  (33),  is 


2—,,     ,2n  +  l  2^C- 

i;(0-i-;j2(-l)     'o^n  r«.3V6»...(2n  +  l)«- 


-=/: 


>„.       2R',  ,., 


On  tlie  ail»  lueU 
Flrtc  mtnlnitmi... 
Flril  ma:ilmum.. 
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«,  that  the  intensity  of'the  imace  of  a  luminons  line  i?°|«"i'*'ly 
inversely  as  the  square  of  the  dUtance  from  the  central  axis,  or 

'^Zt::liTr.?Lm  U.,comnosition.  the  intensity  remains  finite 

for  all  values  of  (;  it  is,  however,  {      Intcn»ltjr, 

subject  to  fluctuations  presenting 

maxima  and  minima,  which  have 

been   calculated    by  Ch.    Andre," 

using  apparently  the  method  of 

quaoratures. 

The  results  are  also  exhibited 

oy  M.    Andr*  in  the  form'  of  a 

curve,  of  which  fig.  6  is  a  copy.        ,  ,^  .  .  . JZ..  „„► 

It  wiU  bo  seen  that   the'^di.tribution   of  bnghtncs.   does  not 

differ  greaUy  from  that  due  to  a  recUngul.r  apertur*  whose  width 
(perpendicular  to  the  luminons  line)  is  equal  to  the 
diameter  of  the  circular  aperture.  It  will  be  in- 
Btructivo  to  examine  the  imago  of  a  double  line, 
whose  components  present  an  interval  correspond- 
ing to  f-»,  and  to  compare  the  result  with  that 
already  found  for  a  rectangular  aperture  (8  H). 
We  may  consider  the  brightness  at  distance  f  pro- 
portional  to 

'^''"iTa    iT^Ts    l^3^^'.7 

In  the  compound  image  the  illumination  »t  the 
geometrical  focus  of  one  of  the  luminous  lines  is 
represented  by 

UO)+U'); 

and    the  illnmination    midway  between    the    geo- 

metrical     images 
of  the  two  linos 


(37). 

■VVhen  f  is  great,'wrhave  approximately  from  the  descending  series 
2/1        1    \       1      cos(2C-t-t») 
I(0-:p(^-J  +  Io^j- 2^575         f./. 

Thus  "at  great  distances  from  the  edge  of  the  pometncal  image 
the  intensity  is  inversely  proportional  to  the  distance,  and  to  the 

"^Z  ?oUo:i°nf  ta^^'r^bbreviated  from  that  given  by  S^--in 
serve  to  calculate  the  enlargement  of  an  image  due  to  diffr»cUon  IB 

any  case  that  may  arise. 

•'  f-2TR{/\/. 

j(-0-l-«  +  f)- 


00 
0-5 
1-0 
1-5 
20 


i(0 


•6000 
■3B78 
•2521 
•1642 

•1073 


f 

KO 

7  0 

n.0 

2-5 

•0765 

•0293 

3-0 

•0630 

9  0 

•0222 

4^0 

•0628 

110 

•0186 

BO 

•0410 

16  0 

•0135 

8  0 

•0328 

Flj.  «. 
the    series. 


2L(iT). 
VTc  find  by  actual 
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calculation    from    the    series,    L<»)-'0164, 
-  •SSSS.  so  that 

I/O) +  L(»)- ■3497.  2L(J.)-"<2, 

•"*  L(0)TL(7)-^"- 

The  corresponillng  numlier  for  thi  rectangular  aperture  was  •811  ; 
,o  that,  »«  might  have  been  expected,  the  resolvinR  power  of  the 
rirruUr  aj-rfuo  i.,  distinctly  less  than  that  of  the  rectangular 
ap^rtnr"  -f  r<M.»l  width,  licnce  a  tnle«»po  will  not  ««'"  » 
.ioul.lo  lin-  lUil'M  the  angnlar  interval  Wtwcon  thorn  decidoUly 
cirro.l,  tliU  .i!.!.n.!rd  by  the  wnvclongth  of  light  at  a  diitanco 
•^■inl  to  tho  .li.m-'.or  of  the  objrct-glaM.  Kiperimonl  shows  that 
rrVilution  1«-Kin«  v,),rn  the  angular  interval  is  about  a  tenth  part 
irr^\'.i'r  !hnn  *Hn»  T'i.-n'ion~1.  , 

K  .,  •'-,  (between  the  limits -oo  and 

J..,  nn  romarko'l.     This  reprc»onU 

,),,  „■.  >i  plane  duo  to  a  r»diant  point 

whose  imagrf  u  at  u,  or,r»c.pr<K:ally,  the  illumination  at  O  (the  aamo 
as  at  anv  oih«f  [w>inll  doe  lo  an  infinitely  nteml'd  luminous  area. 
,#  ^^  ,   •  '  .        .  .    -    1    . .  nilirc)  to  00  wo  ^t 

,.  n  n  area  ei^ondine 

_„,  ,  ,  it  a  iioint  situated 

over ,.*i 

at  disunoe  (  oolai.lo  lb.  l-.r.l.i  ..I  ih"  ((...,1,1'tK.il  im«Ko  "f  •  large 
uniform  are..  If  the  point  i.  mppoM-l  t"  t-  in.ido  il,c  poomolri- 
ral  Image  and  at  a  disUnco  (  from  tu  edge,  we  are  to  take  the  in- 

I  rWe^T  •/«"•<.  I  *»  •  A<u>.  4.  rtxl,  jr.rm,l;  t.  ^  »10.  t»7». 


It  may  perhaps  have  struck  the  reader  that  there  is  some  want  Intepm 
of  rigour  Tn  our  treatment  of  (30)  when  we  inteerate  it  over  the  t.ou  o 
whol!  focal  plane  of  £,  .,,  inasmuch  as  in  the  prool  of  the  formula  mtensit 
rand  ,^e  supposed  Vo  be  smaU.     The  incons\stency  become,  vc,^  further 
ipparentwhen  wo  obsene  that  according  t«  the  formuK-e  there  is  con- 
noCt  to  the  relative  rotArdation  of  """d"?-.  ""I" '^""'"S '7™  "^"^ 
various  paru  of  the  aperture,  whereas  in  reality  this  retardation 
loTdne^  exceed  the^onges't  line  capable  of  Wing  drawn  w.  hm 
the  aperture.     It  will  be  worth  while  to  consider  this  point  a  little 
furth«,  although  our  limits  forbid  an  "''^'^'^'"^'Z^-^  ,v. 

The    formula  becomes  rigorous   if  wo  regard  It   "  g"'"?  ">• 
illumination  on  the  surface  of  a  sphere  of  very  largo  radius/,  iB  » 

direction  such  that  ,  .    .  ■    ^ 

{ -/sin  9  cos  0,  ii-/nae*mp, 

it  may  then  bo  written 

I«_X-»/-'_//2?^co8ic{(i'-a-)«in«<»s^ 

+  {f/-y)»ia9a\a<l)}drdydz'di/. 

The  whole  intensity  over  the  infinite  hemiiphere  is  given  by 

^.of^'P'VautdiA'P (88). 

«^Sd  I     Thus  for  a  single  pair  of  elemenU  of  area  dxdy,  d:id^ 
wo  have  to  consider 

y^co«,((i'-«)sin«cos«-Ky'-y)«in»sm«}»iufl<Mrf*. 

or,  if  we  write 


x'-i-rco»a,  y-y-rsino, 

/"*'/'  'co8(«rsin»cos*)stn»rf»<f* 
Jo   Jo  .      . 


Now  it  may  Jproved  (e.y.,  by  expansion  in  poweis  of  «r)  thst 
/'''/'',.n.(.e.m«rn«i»Win*rf»rf«-2»— -:- .     ■     (' 


and  thus 


yy  "cos(itrsin»co««)ain<(f»rf« 


(3»): 


r  Vine  the  distance  between  the  two  elemenU  of  arcs  (ir  rfy,  dx'rf/. 
In  llio  case  of  a  circular  area  of  radius  R.  we  have 

flfJ^^d.dyd.-d,.'^-^\-i-'-^^\^ 


and  thus 


When  «K- 


E-vR*,  u  before. 
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h  »py«»'J  >\t''i-'i  'J<'J  trr^rding  to  tho  issumcd  Liw  of  the 
•rcooUkrr  «*■.«  the  iftal  illutninntion  is  proj^jrlional  to  tlio  an?*  of 
apcTturr,  oulv  un^iei  tt\«  irstrictiou  that  llw  linear  dimensions  of 
iLt  ipsnuTt  a;x  voiy  largo  iu  companaon  with  th«  wtrc-lgni^h. 

A  worJ  u  to  tho  aiguificanco  of  (39)  may  not  bo  out  ol  placo. 
\t»  know  that 

1^  — coaxlunfcos^z-fsiDtsin^yf cost:}  .  .  ,  (43) 
Btisfics  Lsplan's  extended  equation  (v'-fK')it>-0,  being  of  tho 
form  cos«r',  where  ar*  is  drawn  in  an  oblique  direction  ;  and  it 
follows  that  //if  ain  D  Jrfrf^  aatisfics  the  same  equation.  Now  this, 
{f  theintecration  bo  taken  over  tho  hemisphere  $-0  ta  S—iw,  must 
Income  a  fuucttou  of  r,  or  v'(^  +  y*  +  ^)i  ouly. 

Ueace,  putting  i-r,  y-0,  j-0,  we  get 

y/j^iiaSdeii^-/     /'  cos(ifrsin9cos^)sined9<f^. 

But  the  only  function  of  r  which  satisSos  Laplace's  equation  con- 
tinuously through  tho  origin  is  A  sin  icr/(irr) ;  and  that  A-2i  is 
provo»l  dt  oncv  by  putting  r-0.  The  truth  of  tho  formula  may 
also  bo  establisheU  inde)yndently  of  the  dilTereutial  equation  by 

equating  the  values  of/  /  +  8ia«(f«d#,  whcnx-r,  y-0,  :-0, 
and  when  z  — 0,  y  — 0,  a  — r.     Thus 

/     /      Cos(>crsin9ro3^)8iii8<f9.ii^ 

-/     I      cos(«rco39)8in8<itfii^-2T^-^^ 
The  formula  itself  may  also  be  written 

*'t  ,       ■«,-..       sin irr 
JjlitTsmejsmflaS- .    .         .    (43). 

(bnnas       The  resolts  of  tho  preceding  theory  of  circular  apertures  admit 

X  of  an  interesting  application  to  coronas,  such  as  are  often  seen 

Bonea.     encircling  the  sun  ana  moon.     They  are  duo  to  the  interposition  of 

small  spherules  of  water,  which  act  tho  part  of  diffracting  obstacles. 

In  order  to  the  formation  of  a  well-defined  corona  it  is  essential 

that  the  particles  be  exclusively,  or  prepondcratingly,  of  one  size. 

If  tho  origin  of  light  be  treated  as  infinitely  small,  and  bo  seen 
in  focus,  whether  with  the  naked  eye  or  with  the  aid  of  a  tolcbcope, 
the  whole  of  the  light  in  tho  absence  of  obstacles  would  bo  concen- 
trated in  the  immediate  neighbourhood  of  thu  focus.  At  other 
ports  of  the  field  the  effect  is  the  same,  by  liabinet's  principle, 
whether  the  imnginar)-  screen  in  front  of  tho  object-glass  is  gene- 
rally  transparent  but  studded  with  a  number  of  opaque  circular 
disks,  or  is  generally  opaque  but  perforated  with  corresponding 
ajwrturea.  Consider  now  the  light  diffracted  in  a  direction  many 
times  more  oblique  than  any  with  which  we  should  bo  concerned, 
were  tho  whole  aperture  uninterrupted,  and  take  first  the  effect  of 
a  single  small  aperture.  Tho  Hs;ht  in  tho  proposed  direction  is 
that  determined  by  the  siw  of  the  small  aperture  in  accordance 
with  the  laws  already  yivestigatcd,  and  its  phase  depends  upon  the 
position  of  the  aperture.  If  we  take  a  direction  such  that  the  light 
(of  given  wave-length)  from  a  single  aperture  vanishes,  tho  evan- 
escence continues  even  when  the  whole  series  of  apertures  is  brought 
into  contemplation.  Hence,  whatever  else  may  happen,  there  must 
be  a  system  of  dark  rings  formed,  the  same  as  from  a  single  small 
aperture.  In  directions  other  than  these  it  is  a  more  delicate 
question  how  the  portial  effects  should  bo  compounded.  If  wo 
make  the  extreme  suppositions  of  an  infinitely  small  source  and 
absolutely  homogeneous  light,  there  is  no  escape  from  the  conclusion 
that  the  light  in  a  definite  direction  is  arbitrary,  that  is,  dependent 
upon  the  chanca  distribution  of  apertures.  If,  however,  as  in 
practice,  the  light  b«  heterogeneous,  the  source  of  finite  area,  the 
obsucles  in  inoiien,  and  the  discrimination  of  different  directions 
imperfect,  we  are  concerned  merely  with  the  me.m  brightness  found 
bj  varying  the  arbitrary  phase.relatious,  and  this  is  obtained  by 
aimply  multiplying  the  brightness  due  to  a  single  aperture  by  the 
number  of  aportnrca  (»).«  The  diffraction  pattern  is  therefore  that 
one  to  a  single  aperture,  merely  brightened  n  times. 

In  his  experiments  upon  this  subject  Fraunhofer  employed  plates 
of  glass  dusted  over  with  lycopodium,  or  studded  with  small 
metallic  disks  of  uniform  size ;  and  ho  found  that  the  diameters  of 
the  nngs  were  proportional  to  tho  length  of  the  waves  and  in- 
versely as  the  diameter  of  the  disks. 

In  another  rtapect  the  observations  of  Fraunhofer  appear  at  first 
•ight  to  be  in  disaccord  with  theory  ;  for  his  measures  of  tho 
diameters  of  the  red  rings,  viiiible  when  white  light  was  employed, 
correspond  with  the  law  applicable  to  dark  rings,  and  not  to  tho 
different  law  ajylicable  to  the  luminous  maxima.  Verdet  has, 
however,  pointed  out  that  the  observation  in  this  form  iscsscr.tially 
different  from  that  in  which  homogeneous  red  light  is  employed, 
and  that  the  position  of  the  red  rings  would  correspond  to  tne 
aiaena  of  blue-grecn  light  rather  than  to  the  greatest  abundance  of 
ltd  light.  Verdet's  own  observations,  conducted  with  great  care,  fully 
confirm  this  view,  and  exhibit  a  complete  agreement  with  theory. 
<S<ell 


U)isy5:* 
metrical 
aber- 
ration. 


By  measurements  of  coronas  it  Is  possible  to  infer  the  size  of  tho 
jwirticles  to  which  they  are  duo,  an  application  of  considcnillo 
interest  iu  tho  case  of  natural  corona — tio  general  rule  being  tho 
larger  the  corona  tho  smaller  the  water  aphorules.  Young  employed 
this  method  not  only  to  dotorminu  tho  dianiotori,  of  cloud  turticles 
('•?■>  tAs  inch),  but  also  thoao  of  fibrous  material,  for  which  tho 
theory  is  analogous.     His  instrument  was  ciUcd  tho  criomcUr.'^ 

%  IS.  InjlueiKc  of  Aberration.     Optical  Pouvr  qf  Iiutniiiiatts. 

Our  investigations  and  estimates  of  resolving  power  have  tlius  'Optical 
far  proceeded  uiiou  tho  supposition  tliat  there  are  no  optical  errors, 
imiwrfections,  whether  of  the  nature  of  a  regular  aberration  or 
dependent  upon  irregularities  of  material  and  ■.vorkninnship.  In 
practice  there  will  always  bo  a  certain  abcrratioi  or  error  of  phase, 
which  we  may  also  regard  as  the  deviation  of  the  actual  wave- 
surface  from  its  intonJcd  position.  In  genera.,  we  may  say  that 
al<crratiou  is  unimgioitant,  when  it  nowheio  (or  at  ony  Mlo  over  a 
relatively  small  orva  only)  exceeds  a  small  traction  of  tliu  wave- 
length  (A).  Tnus  in  estimating  tlio  intensity  at  a  focal  point, 
where,  in  tho  absence  of  aberration,  all  the  secondary  waves  would 
have  exactly  tho  same  phase,  wo  see  that  an  aberration  nowliero 
exceeding  i\  can  have  but  little  effect. 

The  only  case  in  which  the  intluenco  of  small  aberration  upon 
tho  entire  image  has  been  calculated'  is  that  of  a  rectangular 
aperture,  traversed  by  a  cylindrical  wave  with  aberration  equal  to 
cj^.  The  aberration  is  here  unsymmetrical,  tho  wave  being  in 
advance  of  its  proper  placo  in  one  half  of  tho  aperture,  but  bdiind 
in  tho  other  half.  No  terms  iu  x  or  z=  need  bo  .;onaidered.  Tho 
first  would  correspond  to  a  general  turning  of  thj  beam;  and  tlio 
second  would  imply  imperfect  focusing  of  the  central  parts.  Tho 
effect  of  aberration  may  be  considered  in  two  ways.  We  may 
suppose  the  aperture  (a)  constant,  and  inquire  ii  tothe  operation 
of  an  increasing  aberration  ;  or  we  may  take  a  given  value  of  c  (i.e., 
a  given  wavo.surface)  and  examine  the  effect  of  a  varying  aperture. 
Tho  results  in  the  second  case  show  that  an  increase  of  apeituro 
up  to  that  corresponding  to  an  cvtremo  aberration  of  half  a  peiiod 
has  no  ill  effect  upon  the  central  band  (§  11),  but  it  increases 
unduly  the  intensity  of  one  of  the  neighbouring  laveral  bands ;  and 
the  practical  conclusion  is  that  the  best  results  will  bo  obtained 
from  an  aperture  giving  an  e.itieme  aberration  of  from  a  i|uartcr 
to  half  a  jKriod,  and  that  with  an  increased  apirture  aberration 
is  not  so  much  a  direct  cause  of  detcrioratiou  as  an  obstacle  to  tho 
attainment  of  that  improved  definition  which  should  accompany 
the  increase  of  aperture. 

If,  on  the  other  hand,  wo  suppose  tho  apcrtura  given,  wo  find 
that  aberration  begins  to  bo  distinctly  mischievous  wheu  it  amounta 
to  about  a  (piarter  period,  i.e.,  when  tho  wavc-siivface  deviates  at 
each  end  by  a  nuarter  wave-length  from  tlie  true  ]  lane. 

For  the  focal  point  itself  tiio  calculations  aio  mucli  simpler. 
We  will  consider  tho  case  of  a  circular  object-glass  with  a  syni. 
metrical  aberration  proportional  to  hp*.  The  vibration  will  be  re- 
presented by 

2_^'cos(ji<-V)/"'p. 
in  which  the  radius  of  the  aperture  is  sui)poscd  td  be  unity.     The 
intensity  is  thus  expressed  by 

''~[^/''^°^(*''*5'"''']'+[2/'"''(''/'')P''p]'-  •  ■   (•). 

tho  scale  being  such  that  tho  intensity  is  unity  when  there  is  no 
aberration  (A-0). 

By  integration  by  parts  it  can  be  shown  that 
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Henco,  when  A-iir, 

2^'cos(}V)prf^  =  l-32945/v2, 

2  _/" '  sin  (iV)  ("'P  - '35424/ V2 , 
i;--0464. 


(2). 


(3). 


Similarly,  when  h  • 
and  when  h  —  w. 


tir. 


i;--8003; 
I;--3947. 


s  •'  Cliroiniitln,"  In  v.. I.  111.  of  Supp.  to  Enn.  Drll  ,  1917. 
s  ■•  InvelUsutlons  Ui  0^110,"  fhil.  ilu}  ,  Kot.  lifts. 
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These  nmnbere  represent  the  inflcence  of  aberration  npon  the 
int"=f;-,-  at  the  cenVral  point,  npon  the  understand^K  tliat  the 
o  .  •  -  U  that  adapted  to  a  small  aperture,  for  whieh  A  might 
£  ;:;;t^d  If  a  ^adjustment  of  focus  he  permitted,  the  num- 
b^r^  w,U  be  sensibly  raised.  The  general  conclusion  is  that  an 
STrration  between  the  centre  and  circamference  o  a  quarter  period 
h"  but  litUe  effect  upon  the  intensity  at  the  central  point  of  the 

"If  in  application  of  this  result,  let  ns  investigate  what  amount 
„«daeof  temperature  disturbance  in  the  tube  of  a  telescope  may  bo 
ince  dueoi   I      |  .     ^^gj^j^j^j,      According  to  Blot  and  Araw.  the 

and  at  atmospheric  pressure  is  given  by 

•00029 
,1-1 
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1  +  -0037  t  ■ 
If  WO  take  0'  C.  as  standard  temperature, 

S^ 1-lixlO-'. 

Thus  on  the  supposition  that  the  irregularity  of  tempcratnre  ( extends 
throngh  a  length  /,  and  produces  an  scceleratiou  of  a  quarter  of  a 
wave-Tengtlv.  i^.i-nclO-'; 

or,  ifwetakeX-5-3xlO-», 

U-12, 
the  unit  of  length  being  the  centimstre.  ^,     ,„         ,     „ 

We  may  infer  that,  in  the  case  of  a  telescope  tube  12  cm.  long 
a  stratum  of  air  heated  1'  C.  lying  along  tho  top  of  the  tube,  and 
occupyiDC  a  moderate  fraction  of  tho  whole  volume,  would  pro- 
duce a  not  insensible  effect.  If  tho  change  of  temperature  pro- 
eressed  nniformlv  from  one  side  to  the  other,  the  result  would  be 
a  lateral  displacement  of  the  image  without  loss  of  definition  ;  but 
in  ceneral  both  effecU  would  be  obseri-able.  In  longer  tubes  a 
Bim;;ar  dUturbance  would  be  caused  by  a  proi^rtionaUy  less  dif- 
ference of  temiierature.  _  ■     •  i    *     »v» 

Wo  will  now  consider  the  application  of  the  principle  to  the 
formation  of  images,  nassisted  by  reflexion  or  refraction.'  The 
fun. ;:  n  of  a  lens  in  forming  an  imago  is  to  compensate  by  itsvan- 
abl-  ti.ickne.«  the  differences  of  phase  which  would  otherwise  exist 
between  secondary  waves  arriving  at  the  focal  point  from  vanous 
parts  of  the  apenuro  (Ol-Tics,  vol.  xvii.  p.  802).  If  we  sup- 
pose the  diameter  of  the  lens  to  be  given  (2R),  and  its  focal  length 
/gradually  to  increase,  tho  original  differences  of  phase  at  the 
image  of  an  infinitely  disUnt  luminous  point  diminish  without 
Umit.  When  /  attains  a  cerUin  value,  say  /„  the  extreme  error 
of  phase  to  be  compensated  falls  to  1\.  But,  as  wo  have  seen, 
such  an  error  of  phase  causes  no  sensible  deterioration  m  the 
definition;  so  that  from  this  point  onwards  the  lens  is  useless, 
as  only  improving  an  imago  already  sensibly  as  perfect  as  the 
aperture  admits  of.  Thronghout  tho  operation  of  increasing  the 
focal  length,  tho  rasolving  power  of  the  instrument,  which  depends 
onlv  upon  the  aperture,  remains  unchanged;  and  wo  thusamvo 
at  the  rather  sUrtling  conclusion  that  a  telescope  of  any  degree 
of  resolving  power  might  be  constructed  without  an  object  glns.s, 
if  only  there  were  no  limit  to  tho  admissible  focal  length.  This 
la»t  proviso,  however,  as  wo  shall  seo,  takes  away  almost  aU 
pra^-tical  importance  from  the  proposition. 

To  get  an  idea  of  the  magnitudes   of  the  quantities  involved, 

let   ns  Uko  tho  case  of  an  ai>erture  of  t  inch,  about  that  of  the 

pupil  of  tho  eye.     Tho  distance  /„  which  the  actual  focal  length 

•»'''•'  /.-2R'/X •   .     (4). 

Thus,  ifX-iT*T».  K-A.  wefind 

/,  -  800  inches. 
'•'     r„„  thrown  upon  a  screen  at  a  distance  exceeding 
hole  t  inch  in  diameter,  is  therefore  at  least  as 
it  seen  direct- 
A.  ll.6  niiiiin.um  focal   length  increases  with  the  sr."r.ro  of  the 
•  p^rture,  a   quite   imprsclicable   disUnco   would   be    required   to 
'•'--'■••.•  power  of  a  modem  tcleru?ope.     Even   for  an 
<./,  would  hsTo  lo  be  6  miles. 
rrt  n^ir  b"  appliwl  to  find  at  what  point  an 
■■  ((K'rior  to  a  single  one.     Tho 
•ncnt  o(  focus  is  correct  for  tho 
I..    :%.  1  ■..-■•   -  ( rror  of  phase  for   tho   most 

eit'-ms   r»y«   ("l.»-li    it    i«  ni--<.««.iry  to  consider)  amounts  to  a 
quarter  of  a««Te!rr?'>i       If  ii''.  tli»  •iilxtitution  of  anschromalic 
lens  will  t«  of  n"  . 
»\lte  be  i  inch,  •:■ 

fo'sl   length   bo  k:  '  ,, 

focal  li-nglh  to  be  ««  feet,  ■  single  lens  u  praclisally  l^rlecl  up  to 
ftn  nl'T*!''  *>(  1 '7  in'*n 

.H".  "       ■ 

ksv 


the  eye-piece  of  a  telescope  focused  npon   a  distant  object,   a  Aecn- 
question  of  interest  in  connexion  with  range-finders.     It  appear'  racy  of 
that  a  displacement   6/  from  the  true  locus  will  not  sensibly  focuscDg. 
impair  definition,  provided 

!/</»x/R' (5). 

2R  being  the  diameter  of  aperture.  The  linear  accuracy  required 
is  thus  a  function  of  the  ratio  of  aperture  to  focal  length.  Tho 
formula  agrees  well  with  experiment 

The  principle  gives  an  instantaneous  solution  of  the  question  of  Delicacy 
the  ultimate  optical  efficiency  in  the  method  of  "  mirror-rtiding,"  of  mirror 
as  commonly  practised  in  various  physical  observations.    A  rotation  reading, 
by  which  one  edge  of  the  mirror  advances  i\  (while  the  other  edge 
retreats  to  a  like  amount)  introduces  a  phase-discrepancy  of  a  whole 
period  whei<)  before  the  rotation  there  was  complete  agreement.     A 
rotation  of  this  amount  should  therefore  be  easily  visible,  but  tho 
limits  of  resolving  power  are  baing  approached ;  and  the  conclusion 
is  independent  of  the  focal  length  of  tne  mirror,  and  of  the  employ- 
ment of  a  telescope,  provided  of  course  that  the  reflected  image  is 
seen  in  focus,  and  that  the  full  width  of  the  mirror  is  utilized. 

A  comparison  with  the  method  of  a  material  pointer,  atUchcd  to  (.ompjn 
the  parts  whoso  rotation  is  under  observation,  and  viewed  through  son  with 
a  microscope,  is  of  interest     The  limiting  efficiency  of  the  micro-  material 
scope   is  atUined  when   the   angular  aperture   amounts  to   180  pointer. 
(Microscope,  vol.  xvi.  p.  267;  Optics,  vol.  xvii.  p.  807);  and  it 
is  evident  that  a  lateral  displacement  of  the  point  under  observation 
through  jx  enUib  (at  the  old  image)  a  phase-discrepancy  of  a  whole 
period,  one  extreme  ray  being  accelerated  and  the  other  retarded 
by  half  that  amount     We  may  infer  that  the  limits  of  efficiency 
in  tho  two  methods  are  tho  same  when  the  length  of  the  pointer 
is  equal  to  the  width  of  the  mirror.  j     •        j    , 

An  important  practical  question  is  the  amount  of  error  admis-  Admis- 
sible   in   optical  surfaces.     In   the    case  of  a  mirror,   reflecting  sible 
at     nearly    perpendicular     incidence,  ,»        errors 

there  should  be  no  deviation  from 
truth  (over  any  appreciable  area)  of 
more  than  J\.  For  gla-ss,  /»-l-4 
nearly;  and  hence  the  admissihle  error 
in  a  refracting  surface  of  that  material 
is  four  times  as  great  • 

•In  the  case   of  oblique  reflexion  at  an  angle  ^,  tho  error  oj 
reUrdation  due  to  an  elevation  BD  (fig.  7)  is 
QQ'_qS-BD6ec^(l-cosSQQ)-BDsec0(l-(-cos20)-2DDcos^i 

from  which  it  follows  that  an  error  of  given  magnitude  in  tho  figure 
of  a  surface  is  less  important  in  oblique  than  in  jierpendiculsr 
reflexion.  It  most  however,  be  borne  in  mind  that  errors  can 
sometimes  be  compensated  by  altering  adjustments.  If  a  surface 
intended  to  be  flat  is  affected  witli  a  slight  general  curvature,  a 
remedy  may  be  found  in  an  alteration  of  focus,  and  the  remedy  is 
tho  less  complete  as  tho  reflexion  is  more  oblique. 

The  formula  expressing  tho  optical  power  of  prismatic  spectro-  Optical 
scopes  is  given  with  examples  under  OiTlcs,  vol.  xvii.  p.  807,  and  power  of 
may  re.adily  I*  investigated  upon  the  principles  of  the  wave  theory,  prisms. 
Lot  A„Bj  (fig.  8)  bo  a  plane  wave-surface  of        ^^ 
tho  light  before  it  falls  upon  the  prisms,  AB        T  ^ 

tho   corresponding  wave-surface  for  a   parti-     — ^ ><5« 

cular  part   of  tho  spectrum   after  the   light 
risms,  or  after  it  has  passed 


of  opticsj 
surfscea 


n|.  & 
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has  passed  the  prisms,  or  after  it  hs     . 

the  eyepiece  of  the  observing  telescope.  Tho  path  of  a  ray  from 
tho  wave-surface  A<,Bo  to  A  or  B  is  determined  by  the  condition 
that  the  optical  distance, y»i<fj,  is  a  minimum  (Optics,  vol.  xviL 

S.  798);  and,  as  All  is  by  supposition  a  wave-surface,  this  optical 
istanco  is  the  same  for  1-otli  points.     Thus 

y,<rfj(for  A) -/■/•'*»  (for  B) (6). 

Wo  have  now  to  consider  tho  behaviour  of  light  l>elonging  to  a 
neighbouring  part  of  tho  spectrum.  Tho  path  of  a  ray  from  tho 
wave-Jorfaco  A,B,  to  the  point  A  is  changed  ;  but  in  virtue 
of  the  minimum  property  tho  change  may  be  nrgh-.tril  in 
calculating  the  optical  distance,  as  it  inflnrnr.-s  the  n»ult  by 
quantities  of  the  second  onler  only  in  the  rhniigrs  of  lefraiigilility. 
Accordingly,  the  optical  distance  from  A,B,  to  A  is  reprc»ciited  by 
/(m +  '»')''•'.  ••"  integration  being  along  the  original  path  A,.  ..A; 
and  similarly  the  optical  distance  between  AjBo  snd  B  is  represented 
by /■(^  +  8^)</.«,  tho  integration  being  along  B, .  .  .  B.  In  virtue 
of  (6)  tho  difference  of  tho  optical  distances  to  A  and  B  is 

/J,i<ii  (along  B, .  .  .  n)-/«M''»  (along  A,  .  .  .  -M  .  (?)• 
The  new  wave-surfaco  is  formed  in  such  a  i>o«ition  that  the  optir.il 
distance  is  constant ;  and  therrfore  the  i/i..;.^ji<w,  or  the  nnpl.- 
through  which  tho  wave  .i-'  ■  i-  InmM  by  the  ch.inc,"  M 
refrangU,ilily,  is  found  .im| :  k-  (7)  by  the  di.tanr.  AB. 

If.  as  ir.  romninn  flint  glass  ■ ,  .  there  i«  only  "n«di.|«T,. 

ing  sub.tanrc./»M'''-'M-».   »l">i  »  '»  •imply  «lie  '' 
versed  by  tho  ray.     H  (,  and  (,  be  the  thicknesses  ti 

i7»«.  M»:,  ax.  ^  M,  »••». 
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rxtrcme  r«T»,  and  a  denote  tho  width  of  the  emergcut  beam,  tlio 
dispcnian  i  is  given  by 

or,  if  ({  be  negligible, 

»-»M'/n (8). 

The  condition  of  resolution  of  a  double  line  whoso  componcutii 
•ublenJ  an  tnple  «  is  thut  «  must  exceed  A/n.  Hence,  in  order 
thit  «  double  lino  m«y  Iw  resolwd  whoso  components  have  indices 

ttnd  li  +  tiL,  it  is  neceisary  thit  /  should  exceed  tho  value  given 
y  the  following  e<]uatiun  : — 

'-^/»M (9). 

For  applications  of  these  results,  see  SpEcrnoscorK 

§  H.   Theory  of  Graiings, 

The  pineral  explanation  of  tlio  mode  of  action  of  gratings  hns 
been  given  under  Light  (vol.  xiv.  p.  60").     If  tho  grating  bo  com- 

rrd  of  altern.ite  trausjurcnt  and  oivkjuo  parts,  the  question  may 
treated  by  means  of  tho  general  integrals  (§11)  by  merely 
limiting  the  integration  to  the  transparent  parts  of  tho  aperture. 
For  an  inveatiration  upon  these  lines  the  reader  is  referred  to  Airy's 
TraeU  and  to  Verdcfs  iffoiu.  If,  however,  wo  assume  the  theory 
of  a  simple  rectangular  aperture  (§11),  tho  results  of  the  ruling 
can  be  inferred  by  elementary  methods,  which  aro  perhaps  more 
instruriive. 

Apart  from  the  ruling,  vre  know  that  tho  image  of  a  mathematical 
line  will  be  a  series  of  narrow  bands,  of  which  the  central  one  is 
by  f»r  the  brightest  At  the  iqiddlc  of  this  band  there  is  complete 
agreement  of  phase  among  the  secondary  waves.  Tho  dark  lines 
which  separate  the  bands  aro  the  places  at  which  tho  phases  of  tho 
•econdary  wave  range  over  an  integral  number  of  periods.  If 
now  we  suppose  the  aperture  AB  to  be  covered  by  ft  groat  number 
of  opaque  strips  or  bars  of  width  d,  seixarated  by  transparent  inter- 
vals of  width  a,  the  condition  of  things  in  the  directions  just 
spoken  of  is  not  materially  changed.  At  the  central  point  thero 
is  still  complete  agreement  of  phaso  ;  but  the  amplitmfe  is  dimin- 
ished in  the  ratio  of  a:  a  +  d.  In  another  direction,  making  a 
small  angle  with  the  Isst,  such  that  tho  projection  of  AB  upon  it 
amounts  to  a  few  wave-lengths,  it  is  easy  to  see  that  tho  mode  of 
interference  is  the  same  as  if  there  were  no  ruling.  For  example, 
when  the  direction  is  such  that  the  projection  of  AB  upon.it 
amounts  to  one  wave-length,  the  elementary  components  neutralize 
one  another,  because  their  ph.ises  are  distributed  symmetrically, 
though  discontinuously,  round  tho  entire  period.  Tho  only  effect 
of  the  ruling  is  to  diminish  the  amplitude  in  the  ratio  a:  ti  +  d;  and, 
except  for  the  difference  in  illumination,  the  appearance  of  a  line  of 
light  is  the  same  as  if  the  aperture  were  perfectly  free. 

The  lateral  (spectral)  images  occur  in  tuch  directions  that  the 
projection  of  the  clement  (a  +  d)  of  the  grating  upon  them  is  an 
exact  multiple  of  A.  Tho  effect  of  each  of  the  n  elements  of  tho  grat- 
ing is  then  the  same  ;  and,  unless  this  vanishes  on  account  of  a  parti- 
cular ailjustmeut  of  the  ratio  a  :  d,  tho  resultant  amplitude  be- 
comes comparatively  very  great  These  directions,  in  which  tho 
retardation  between  A  and  B  is  exactly  mnK,  may  bo  called  tho 
principal  directions.  On  either  side  of  any  one  of  them  the  illum- 
ination IS  distributed  according  to  the  same  law  as  for  the  central 
mage  (m-0),  vanishing,  for  example,  when  tho  retardation 
amounts  to  (mn±l)x.  In  considering  tho  relative  brightnesses  of 
thedifferent  spectra,  it  is  therefore  sufficient  t9  attend  merely  to  tho 
principal  directions,  prorided  that  the  whole  deviation  be  not  bo 
'  great  that  iu  cosino  differs  considerably  from  unity. 
Bright-  \yc  havo  now  to  consider  tho  amplitude  due  to  n  single  element, 
iMt.  Which  we  may  conveniently  regard  as  composed  of  a  transparent 
p«rt  a  bounded  by  two  opaque  parts  of  width  Jrf.  Tho  phase  of 
the  rcsulUnt  effect  is  bv  symmetry  that  of  the  component  which 
comes  from  the  middle  of  (t.  The  fact  that  the  other  components 
have  phases  differing  from  thin  by  amounU  ranging  between 
±om»/(a-l-rf)  causes  the  resultant  amplitude  to  be  less  than  for 
the  central  imago  (where  there  is  complete  phaso  agreement). 
If  B,  denote  the  brightness  of  the  ni""  lateral  imago,  and  Bj  that 
of  the  central  image,  we  have 

B-=B,4/„r^oo.,<^.^'j.(i±|;.^,^^^ .  ,, 

If  B  denote  the  brightnesa  of  tho  central  image  when  tho  whole  of 
the  apace  occupied  by  the  grating  is  transparent,  we  have 

B,:B-o':(a-frf)», 
and  thus 

B,:B-4jSm»^ (2). 

mV         a  +  d  •     \  I- 

The  sine  of  an  angle  can  never  bo  greater  Jhan  unity  ;  and  con- 
Boqnently  under  the  most  favourable  circumstances  only  1/mV  of 
the  original  light  can  be  obtained  in  the  m""  spectrum.  We  con- 
clude that,  with  a  grating  composed  of  transparent  and  opaque 
Jnrts,  the  utmost  light  obtainable  in  any  one  spectrum  is  in  tho  first, 


and  there  amounts  to  ]/»*,  or  about  ^,  and  that  for  this  pnrposn 

o  and  d  must  bo  equal.     When  d~n,  tho  general  formula  becomes  Equal 


B„:B- 


sin'  JriiT 


opaque 
(3),  and  tran 


showing  that  when  m  is  even,  B„  vanishes,  and  that,  when  «i  is  odd,  „?!!!? 

B„:B-l/mV.  .  ^ 

The  third  spectrum  has  thus  only  i  of  tho  brilliancy  of  the  first. 

Another  particular  case  of  intcrcit  is  obtained  by  suppo.iing  n  Trans- 
small  rel.itively  to  (n -Kf).  Unless  the  spectrum  be  of  very  high  parent 
order,  we  havo  simply  '   ^(^ 

B„:B-{<i/(a-Hrf)}> (J);  small. 

so  that  the  brightnesses  of  all  tho  spectra  are  tho  same. 

Tho  light  stopped  by  tho  opaque  parts  of  the  grating,  together 
with  that  distributed  in  tho  central  imngo  and  lateral  spectra,  oughli 
to  make  up  tho  brightness  that  would  bo  found  in  tho  central) 
image,  wcro  all  the  apertures  transparent  Thus,  if  a-d,  wo 
should  havo 

1 


-^^^(-^^-••)' 


which  is  true  by  a  known  theorem.     In  tho  goncral  caso 

"        (  _a^  Vi..?  "V  1    •    i/mto  \ 
a  +  d~\a  +  d)'^,'-  „r,  ,n-  ""    VITTrf /  • 
a  formula  which  may  bo  verified  by  Fourier's  theorem. 

According  to  a  general  principle  formulated  by  Babinct,  tho  Babiiiet'a 
brightness  of  a  lateral  spectrum  is  not  affe:tcd  by  an  inter-  principle, 
change  of  tho  transparent  and  opaque  parts  of  tho  grating.  Tho 
vibrations  corresponding  to  the  two  parts  arc  precisely  antagonistic, 
sine?  if  both  were  operative  tho  resultant  would  bo  zero.  So  far  aa 
tho  application  to  gratings  is  concerned,  the  saino  conclusion  may 
be  derived  from  (2). 

From  tho  value  of  B™  :  B,  we  see  that  no  lateral  spectrum  can  sur- 
pass the  central  image  in  brightness  ;  but  this  result  depends  upon 
the  hypothesis  that  the  ruling  acts  by  opacity,  which  is  generally 
very  far  from  being  the  case  in  practice.     In  an  engraved  glass  grat-  Gratings 
ing  there  is  no  opaejue  material  present  by  which  light  could  bo  acting  by 
absorbed,  and  the  eflect  depends  upon  a  difference  of  retardation  in  retarda- 
pnssiii"  tho  alternate  parts.     It  is  possible  to  prepare  gratings  which  tion. 
give  a  lateral  spectrum  brighter  tlian  the  central  image,  and  the  ex- 
planation is  easy.     For  if  the  alternate  parts  were  equal  and  aliko 
transparent,  but  so  constituted  as  to  give  a  relative  retardation  of 
4X,  it  is  evident  that  the  central  imago  would  bo  entirely  extin- 
guished, while  the  first  spectrum  would  bo  four  times  as  bright  as 
if  the  alternate  parts  were  opaque.     If  it  wcro  possible  to  introduce 
at  every  part  of  tho  aperture  of  the  grating  an  arbitrary  retardation, 
all  the  light  might  be  concentrated  in  any  desi.-ed  spectrum.     By  Tho 
supposing  the  retardation  to  vary  uniformly  and  continuously  we  whole 
fall  upon  the  case  of  an  ordinary  prism  ;  but  thersis  then  no  diffrac-  \\M  in 
tiou  snectrum  in  the  usual  sense.    To  obtain  sucli  il  would  be  nccos-  one 
sary  that  tho  retardation  should  gradually  alter  by  a  wavo-length  spectrum 
in  passiiig  over  any  clement  of  the  grating,  and  then  fall  back  to 
its  previous  value,  thus  springing  suddenly  over  a  wave-length. 
It  is  not  likely  that  such  a  result  will  ever  be  fully  attained  in 
practice  ;  but  the  case  is  worth  stating,  in  order  to  show  that  thcro 
is  no  theoretical  limit  to  the  concentration  of  light  of  assigned 
wave-length  in  one  spectrum,  and  as  illustrating  tho 
frequently  observed  unsymmetrical  character  of   the 
spectra  on  the  two  sides  of  the  central  image.' 

We  have  hitherto  supposed  that  the  light  is  inci- 
dent perpendiculariy  upon  the  grating  ;  but  the  theory 
is   easily  extended.     If  tho   incident  rays   m:iko  an 
angle  9  with  the  normal  (fig.   9),  and  the  diffracted 
rays  make  an  angle  ij>  (upon  tho  same  side),  tho  rcla-        "e. ». 
tive  retardation  from  each  element  of  width  (a  +  d)  to  tho  next 
is  (a  +  d)  (sin 9 -^ sin  <p);  and  this  is  the  quantity  wWch  is  to  bo 
equated  to  mK.     Thus 

8ine-fsin0-2smJ(9  +  <(.).cosJ(e-0)-.«iA/(a  +  d)    ..     (5). 

Tho  "deviation"  is  (0  +  <p),  and  is  therefo'e  a  minimum  when 
0-<p,  i.e.,  when  the  grating  is  so  situated  that  the  angles  of  inci- 
dence and  diffraction  are  equal. 

In  the  case  of  a  reflcxjon  grating  tho  samk  method  applies.  If  Reflect. 
e  and  0  denote  the  angles  with  the  normal  made  by  tho  incident  grating, ' 
and  diffracted  rays,  the  formula  (6)  still  holds, 
and,  if  the  deviation  be  reckoned  from  the 
direction  of  the  regularly  reflected  rays,  it  is 
expressed  as  before  by  (6-1-0),  and  is  a  minimum 
when  9-ip,  that  is,  when  tho  diffracted  rayj  re- 
turn upon  tho  course  of  tho  incident  rays. 

In  either  case  (as  also  with  a  prism)  the  posi- 
tion of  minimum  deviation   leaves  the  width  of  '''s-  '"■ 
the  beam   unaltered,  i.e.,  neither  magnif.es  nor  diminishes  the 
angular  width  of  the  object  under  view. 

From  (5)  we  sec  that,  when  tho  light  fa'ls  perpendicularly  upon 
a  grating  (9-0),  thero  is  no  spectrum  formed  (the  image  corre- 
1  thil.  Ma}.,  xlvU.  133, 18rl 
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sponding  to  m«»0  not  being  counted  as  a  spectram),  if  the  grating 
intenral  a  or  {a  +  rf)  u  lea  than  \.  Under  these  circumstances, 
if  the  material  of  the  grating  be  completely  transparent,  the  whole 
of  the  light  most  appear  in  the  direct  image,  and  the  ruling  is  not 
perceptible.  From  the  absence  of  spectra  Frauuhoier  argued  that 
there  most  be  a  microscopic  limit  represented  by  \ ;  and  the  infer- 
ence is  plaosiUe,  to  say  the  least^  Fraunhofer  should,  however, 
have  fiied  the  microscopic  limit  at  \\,  as  appears  from  (5),  when 
we  suppose  fl— J»,  ^— ^x. 
teaolring  We  will  nov  consider  the  important  subject  of  tho  resolving 
over.  power  of  gratings,  as  dependent  upon  the  number 
I'f  lines  (n)  and  the  order  of  the  spectrum  obserred 
(m).  Let  BP  (tig.  11)  bo  the  direction  of  the 
pnndpal  maximum  (middle  of  central  band)  for 
the  wave-length  A  in  the  in*^  spectrum.  Tben  the  ., 
Relative  retardation  of  the  extreme  rays  (corre- 
sponding to  the  edges  A,  6  of  the  grating)  is  mn\. 
1j  BQ  be  the  direction  for  the  first  minimum  (the 
darkness  between  the  central  and  first  lateral  bond),  the  rela- 
tive retardation  of  the  extreme  rays  is  (mn -t-l)A.  Suppose  now 
that  X  -t-  Sa  is  the  wave-length  for  which  BQ  gives  the  principal 
maximum,  then 

(mn-^l)A-mn(A-^!\) ; 
whence 

8A/X  -  l/m» (6). 

According  to  our  former  standard,  this  gives  the  smallest  difTerence 
of  wave-lengths  in  a  double  line  which  can  bo  jnst  resolved ;  and 
we  conclude  that  the  resolving  power  of  a  grating  depends  only 
upon  the  total  number  of  lines,  and  upon  the  order  of  the  spectrum, 
without  regard  to  anjr  other  considerations.  It  is  here  of  course 
assumed  that  the  n  lines  are  really  utilized. 

In  the  case  of  the  Dlines  the  value  of  Sx/x  is  about  1/1000 ;  so 
that  to  resolve  this  double  line  in  the  fint  spectrum  requires  1000 
lines,  in  the  second  spectram  500,  and  so  on. 

It  is  especially  to  be  noticed  that  the  resolving  power  uoes  not 
depend  directly  upon  tho  closeness  of  the  ruling.     Let  as  take  the 
case  of  a  grating  1  inch  broad,  and  containing  1000  lines,  and 
consider  the  effect  of  interpolating  an  additional  lOOO  lines,  so  as 
to  bisect  the  former  intervals.     There  will  be  destruction  by  inter- 
ference of  the  first,  third,  and  odd  spectra  generally;  while  tho 
advantage  gained  in  tho  spectra  of  even  order~is  not  in  diiiperaion, 
nor  in  resolving  power,,  but  simplv  in  brilliancy,  which  is  increased 
four  times.     If  we  now  suppose  oolf  tho  grating  cut  away,  so  as 
to  leave  1000  lines  in  half  an  inch,  the  dispersion  will  not  bo 
altered,  while  the  brightness  and  resolving  power  are  halved. 
Ifo  «h«o-       Tliere  is  clearly  no  theoretical  limit  to  the  resolving  power  of 
ntlcal       grating  even  in  spectra  of  given  order.     But  it  is  possible  that, 
tinit.        as  '.^.^teted  by  Kowland,'  the  structure  of  natural  spectra  may  bo 
to*  coarse  to  give  opportunity  for  resolving  powere  much  higher 
than  those  now  in  use.     However  this  may  be,  it  would  always 
be  possible,  with  the  aid  o^  a  ^ting  of  given  resolving  power,  to 
construct  artificially  from  white  light  mixtures  of  slightly  different 
wave-length  whose  resolution    or  otherwise  would   discriminate 
between  jiowera  inferior  and  superior  to  tho  given  one.' 
Expna-         If  we  define  as  the  "dispcraion"  in  a  particular  part  of  the 
•ion  for     spectrum  tho  ratio  of  the  angular  interval  M  to  tho  corresponding 
'* diaper*   increment  of  wovc-length  dx,  we  may  express  it  by  a  very  simple 
flon.  formula.      For  the  alteration  of  wave-length  entails,  at  the  two 

limits  of  a  diffracted  wave-front,  a  relative  reUirdatiou  equal  to 
mnifx.  Hence,  if  a  be  the  width  of  the  diffracted  beam,  and  di  tho 
angle  through  which  the  wave-front  is  turned, 

ocW— innrf\, 

or  dlspenion  — rnn/n (7). 

The  resolving  po'.ver  and  the  width  of  the  emergent  beam  fix 

the  optical  character  of  tho  instrument     The  latter  element  must 

trentoally  be  decreased  until  loss  thtn  the  diameter  of  tho  pupil 

of  tho  cyo.     Honce  a  wjde  beam  demands  trent?n'»nt  with  further 

aprwatus  (usually  a  telescope)  of  high  magni' 

Aecv-  In  the  above  diactution  it  has  been  Bup|K>  iling  is 

nryoC     accurate,  and  wo  have  soon  that  by  increase  <■:  j  solving 

rallag.     power  is  attainAblo  with  a  moderate  number  of  lines.     But  this 

procadure  (ap4rt  from  the  riuestion  of  illumination)  is  open  to  tho 

objection  •' •     ..     . ■    .  _    _  .         • 

tog  to  tl. 
ferenco  in  ' 


provilwi  r«^  .. 
Its  the<jr«*.i''.il  ■ 
VI*  sf'octnim,  L, 


'/" 


There  are  certain  errors  of  a  systematic  character  which  demanll 
special  consideration.  The  spacing  is  usually  effected  by  means  of 
a  screw,  to  each  revolution  of  which  corresponds  a  large  number 
(;.^.,  one  hundred)  of  lines.  In  this  way  it  may  happen  that, 
although  there  is  almost  perfect  periodicity  with  each  rovolution 
of  the  screw  after  (say)  100  lines,  yet  the  100  linos  themselves  are 
not  eoually  spaced.  The  "ghoeta"  thus  arising  were  first  de- 
scribed by  Quincke,'  and  have  been  elaborately  investigated  by 
Peirct,'  both  theoretically  and  experimentally.  (The  general  iiatun 
of  the  effects  to  be  expected  in  such  a  case  may  be  made  dear  b} 
means  of  an  illustration  already  employed  for  another  purpose. 
Suppose  two  similar  and  accurately  ruled  transparent  gratings  tc 
be  superposed  in  such  a  manner  that  the  lines  are  parallel.  L 
tho  one  set  of  lines  c.\actly  bisect  the  intervals  between  the  others 
the  grating  interval  is  practically  halved,  and  tho  previously  exist 
ing  spectra  of  odd  order  vanish.  But  a  very  slight  relative  di» 
placement  will  cause  the  apparition  of  tho  odd  spectra.  In  thii 
case  there  is  approximate  penodicitv  iu  tho  half  inter\'al,  but  com- 
plete periodicity  only  after  the  whole  interval.  The  advantaci 
of  approximate  bisection  lies  in  tho  superior  brilliancy  of  t£( 
surviving  spectra;  but  in  any  cose  the  compound  grating  may  bt 
consider«l  to  be  perfect  in  the  longer  interval,  ana  the  definition 
is  as  good  as  if  the  bisection  were  accurate. 

The  effect  of  a  gradual  increase  in  the  interval  (fig.  12)  as  wo 
pass  across  the  grating  has  been  investigated  by  Comu,'  who  thus 
explains  an  anomaly  observed  by  Uascart  The  latter  found  that 
certain  gratings  exercised  a  converging  power  upon  the  spectra 
formed  upon  one  side,  and  a  corresponding  diverging  jwwcr  upon 
the  spectra  on  the  other  side.  Let  us  suppose  that  the  light  is 
incident  perpendicularly,  and  that  the  grating  interval  increases 
from  the  centre  towartls  that  edge  which  lies  nearest  to  tho  spec- 
trum under  observation,  and  decreases  towards  the  hinder  edgo. 
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increasing 
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Flc.  H.-.-'.  Fio.  M.-ii^ 

It  is  evident  that  the  waves  from  IxAh  halves  of  the  grating  aro 
accelerated  in  an  increasing  degree,  as  we  pass  from  the  contra 
outwards,  as  compared  with  the  phase  they  would  possess  were  the 
central  value  of  the  grating  interval  maintained  throughoilt  Tho 
irregularity  of  spacing 
has  thus  the  enect  of 
a  convex  lens,  which 
accelerates  the  mar- 
ginal relatively  to  the 
central  rays.  On  the 
other  side   the  effect   f"- »<=•—■'•        ?>■>•".-'*•  Fio.  18.-|,>. 

ia  reversed.  This  kind  of  irreeularity  may  clearly  bo  present  in  a 
d'greo  surpassing  the  usual  liu-.its,  without  loss  of  definition, 
nhon  tho  tolesco[>o  is  focused  so  as  to  secure  tho  best  ctfcct. 

I:,  may  bo  worth  while  to  examine  further  the  ether  %iU'iationa 
from  correct  ruling  which  correspond  to  tho  various  terms  express- 
ing tho  deviation  of  tho  wave.surfaco  from  a  perfect  pl.ino.  If  a) 
and  y  bo  coordinates  in  tho  plane  of  the  wave-surface,  the  axis  of 
y  being  parallel  to  the  lines  »f  the  grating,  and  tho  origin  corre- 
sponding to  tho  centre  of  tho  beam,  wo  have  as  an  approximato 
equation  to  the  wave-surface  (§  6) 
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and,  as  WQ  have  just  scon,  tho  term  in  x*  corresponds  to  a  linear  orror 

in  tho  8[>acinf;.     In  liko  mnnncr,  tho  term  in  y*  corrc«r«oiul«  t"  a  Ourr*- 

gcncrol  curvaturt  of  th'*  l-n'-n  (f^.  13),  .nn-i  tlf^-rn  not  fr.n;irr,f^  the  tai«, 
efinition    at    the  '  i-o 

ajitigmatiiiin.'     If  ^»  .  on 

tho  two  aiJca  of  ll.-   j ..,,...  , ,  ; J,   8 

vanish.  In  tpito  of  any  inc<]uali(y  between  p  and  p\  thotietinilion 
will  bo  frrwv)  Xn  \\^\^  offT  of  BptToximfttion,  provi'lM  a  nnd  y 
\  .    '  '        "•"  K-ni-f*  of  ill  f    Ml 

1  ihirt,     Tl  "?Olh«r 

-.  :vflU  inert  i  in  onx)C% 

'■  liT>m  tiio  ccntro  outwards  (fig.  14),  and  it  msy  oflon 
I  hy  a  ftlipht  rnt-«tinn  in  arimnth  of  tho  object-glasr 
*"      *  nda  to  a  varia 


.  auu  y. 
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Fig.  19. 


to  ■  d<Ti4tion  fnm  janlM'am,  cansinf;  th«  intcrral  to  titer  gndn- 
all/  w  we  pus  atcng  tho  lint's  (fig.  16).  Tho  error  thus  arising* 
maj  be  compensated  by  a  rotation  of  the  object ■gliu.i  about  one  of 
the  diameters  y—  ±x.  The  term  in  j^y  corrcsioiids  to  a  deviation 
from  parsllelism  in  tho  same  direction  on  both  sides  of  tho  central 
line  (nn.  1 7 ) :  and  tlist  in  y*  would  be  caused  by  a  curvature  such  that 
there  is  a  point  of  inHcxion  at  tho  middle  of  each  line  (fi^.  IS). 

All  the  errors,  except  that  depending  on  o.  and  espcciiilly  thoso 
depending  on  7  and  8,  can  l*e  dinnni^hedt  without  loss  of  rcsohing 
power,  by  contracting  the  vertical  aperture,  A  linear  error  in  tho 
apacing,  and  a  general  curvature  of  toe  Hues,  are  eliminated  in  tho 
ordinary  use  of  a  grating. 

The  explanation  of  the  difTerelice  of  focus  upon  tho  two  sides  as 
due  to  unequal  spacing  was  verified  by  Comu  upon  gratings  pur- 
posely constrjctcu  with  an  increasing  interval,  llo  hns  also  shown 
BOW  to  rule  a  plane  surface  with  lines  so  disjioscd  that  tho  grating 
■hall  of  it-self  give  well-focused  spectra-* 

A  similar  idea  apj^ars  to  have  guided  Rowland  to  his  brilliant 
inrention  of  concave  gratings,  by  which  spectra   can  be  photo- 
graphed without   any   further  optical   appli- 
ance.     In   these    instruments    tne   lines  are 
ruled  upon  a  spherical  surface  of  speculum 
metal,   and    mark    the    intersections  of    tho 
surface  by  a  system  of  parallel  and  equidis- 
tant  planes,   of  which   the    middle  member 
paases  through  the  centre  of  the  sphere.     If 
wo  consider  for  tho  present  only  tho  primary 
plane  of  aymrootr)',  the  figure  1.1  reduced  to 
two  dimensions.     Let  AP  (fig.   19)  represent 
tho  surface  of  tho  grating,  0  i>cing  the  centre 
of  the  circle.     Then,  if  Q  bo  any  radiant  point  and  Q'  its  image 
(primary  focus)  iu  tho  spherical  mirror  AP,  wo  have 
2_    1  _  2cos» 
r,     u  a      ' 

when  »,— AQ',  u-AQ,  a-O.i,  ^-angle  of  incidence  QAO,  equal 
to  the  angle  of  reflexion  Q'AO.'  If  Q  be  on  the  circle  described 
upon  QA  as  diameter,  so  that  u  — acos^,  then  Q' lies  also  upon 
the  samo  circle  ;  and  in  this  case  it  follows  from  the  symmetry 
that  the  unsymractrical  aberration  (depending  upon  o)  vanishes. 

This  disposition  is  adopted  in  Rowland's  instrument;  only,  in 
addition  to  the  central  image  formed  at  tho  angle  ip'^(p,  there  aro 
a  acfies  of  spectra  with  various  values  of  p\  but  all  disposed  upon 
the  same  circle.  Rowland's  investigation  is  contained  in  the  paper 
already  referred  to ;  but  tho  following  account  of  the  theory  is  in 
the  form  adopted  by  Glazcbroolc.' 

In-order  to  find  the  ditforenco  of  optical  distances  between  the 
courses  QAQ',  QPQ',  we  have  to  express  QP  -  QA,  PQ'  -  AQ'.  To 
find  tho  former,  we  have,  if  OAQ  — ^,  AOP  — », 

QP*— u'  -^  <a'sin  -i«  -  4a«  sin  ^usin  (iu  -  ip) 
'•{u  +  asixx(jisaia)''-a?M'^am'<a  +  iahui*\uia-iiQCa<p). 
Kow  as  far  as  i* 

4sin'Jii>  — sin'»-^Jsin*o>, 
and  thus  to  the  same  order 

Ql"  —  ( u -I- o  sin  ^  sin  a)' 
-  acos'>  (u  -  acos  ^)  sin  '01  -^  la  (a  -  ucos0)  sin 'a . 
But  if  we  now  suppose  that  Q  lies  on  the  circle  «-»acos0,  the 
middle  term  vanishes,  and  we  get,  correct  as  far  as  u^, 

QP-(u-Ha8in*sin<.)  J  j  i^.?!£m^in^  j  . 

•nthat 

QP-u-asin^sin»-fJasin0tan^sin<a>  .  .  .  (9), 
Ir  which^t  is  to  be  noticed  that  the  adjustment  necessary  to  secure 
the  disappearance  of  sin '»  is  sufficient  also  to  destroy  the  term  in 
■in'». 

A  similar  expreasion  can  be  found  for  Q'P-Q'A;  and  thus,  if 
(^A  —  r,  Q'AO  —  ij),  wberf  r  —  a  cos  ^',  we  get 

QP -V  PQ' -  Q A  -  AQ' -a sin « (sin <i  -  sin <.') 

-)-{asin'c«',sin(>tan^-)-sin<.'tan^')      .     .     .     (10). 

If  *'— ^,  the  term  of  the  first  order  vanishes,  and  the  reduction  of 
the  di/Terenoc  of  path  ria  P  and  ria  A  to  a  term  of  the  fourth  order 
proTta  not  only  that  Q  and  Q'  are  conjugate  foci,  but  also  that  the 
foci  are  exempt  from  the  most  important  term  in  the  aberration. 
In  the  present  application  ^'  is  not  necessarily  equal  to  0  ;  but  if 
P  correspond  to  a  Hne  upon  the  grating,  the  difference  of -retarda- 
tions for  consecutive  positions  of  P,  so  far  as  expressed  by  the  term 
of  the  first  order,  will  be  eijnal  to  %m\()»  integral),  and  therefore 
without  influence,  providea 

ir(»ini^-8in«')-TmX (11), 


'  Ths  rallnc  r«(inlred  li  eTldenrly  that  which  wouM  be  marked  oot  by  Intcr- 
ftre-wa  1»ad«,  tappo^lnx  lonrctt  of  light  of  the  prescribed  wave-length  to  be 
stCQjrr'l  At  the  radiant  point  ani  at  Ihe  dealrtd  Imaire. 

'  T^iU  formuU  may  be  obtalnc4  aa  In  <jmc9.  toI.  xtU.  p.  800,  equation  (3),  and 
may  lodced  be  ilenvcf  from  that  eqoatloQ  by  wrltlsa  6'^A,  uz=— 1. 

*nu.  Mag.,  Jane  1883,  Nov.  18M. 


where  a  denotes  the  constant  interval  betwoon  tho  planes  contain- 
ing tho  lines.  Thia  is  tho  ordinary  formnia  for  a  reflecting  piano 
grating,  and  it  shows  that  tho  spectra  aro  formed  in  tho  usual 
din'ctions.  They  are  hero  focused  (so  far  as  tho  rays  in  the 
primary  plane  are  concerned)  upon  tho  circle  OQ'A,  and  tho  out- 
standing aberration  is  of  tho  fourth  order. 

In  order  that  a  largo  part  of  tho  field  of  view  may  he  in  focus  at 
once,  it  is  desiraMc  that  the  locus  of  tho  focused  sjiectrum  should 
bo  nearly  pcriwudicular  to  tho  lino  of  vision.  For  this  purpose 
Rowland  places  tho  eyo-pieco  at  0,  so  that  0-0,  and  thou  by  (11) 
the  value  of  <)>'  in  tho  m"'  spectrum  is 

ffsin^'— ±m\ (12). 

It  w  now  relate  to  tho  edge  of  tho  grating,  on  which  there  are  Abor-. 
altogether  n  lines,  ration. 

n(r  — 2<i  sin  <o, 
and  the  value  of  tho  last  term  in  (10)  bccomta 

,»irn(rsin '01  sin  0' tan  0', 
or 

I'smnXsin'oitani^' |.     (13). 

This  expresses  the  retardation  of  the  extreme  relatively  to  the 
central  ray,  and  is  to  bo  reckoned  positive,  whatever  may  bo  the 
signs  of  a,  and  </>'.  If  tho  semi-angular  aperture  (a)  be  -rjir,  and 
tan  ij>'  —  1,  mn  might  be  as  great  as  four  millions  before  the  error  of 
phase  would  reach  J\.  If  it  were  desired  to  use  an  angular  aperture 
so  large  that  tho  aberration  according  to  (13)  would  bo  injurious, 
Rowland  points  out  thnt  on  his  machine  there  would  be  no  difficulty 
in  applying  a  remedy  by  making  o-  slightly  variable  towards  tho  edges. 
Or,  retaining  tr  constant,  we  might  attain  compensation  by  so  polish- 
ing tae  surface  as  to  bring  the  circumference  slightly  forward  in 
comparison  with  the  position  it  would  occupy  upon  a  true  sphere. 

It  may  bo  remarked  that  these  calculations  apply  to  the  rays  in 
the  primary  plane  only.  The  image  is  greatly  atl'ected  with  astig- 
matism; but  this  is  of  little  consequence, , if  7  in  (8)  be  small 
enough.  Curvature  of  the  primary  focal  line  having  a  very  in- 
jurious effect  upon  definition,  it  may  be  inferred  from  the  excellent 
performance  of  these  gratings  that  y  is  in  fact  small.  Its  valuo 
does  not  appear  to  have  been  cal(!ulated.  Tho  other  coelTicients 
in  (8)  vanish  in  virtue  of  the  symmetrj'. 

■The  mechanical  arrangements  for  maintaining  the  focus  are  of  RowIahcPs 
great  simplicity.     The   grating  at  A  and  the  eye-piece  at  O  aro  mechanical 
rigidly  attached  to  a  bar  AO,  whose  ends  rest  on  carriages,  moving  arrange- 
on  rails  OQ,  AQ  at  right  angles  to  each  other.     A  tie  between  C  ments. 
and  Q  can  be  used  if  thought  desirable. 

The  absence  of  chromatic  aberration  gives  a  great  advantage  in 
tho  comparison  of  overlapping  .spectra,  which  Rowland  has  turned 
to  ctcellent  account  in  his  deti-rminations  of  the  relative  wave- 
lengths of  lines  in  the  solar  spectrum.* 

I"  or  absolute  determinations  of  wave-lengths  plane  gratings  are  Absolute 
used.     It  is  found  '  that  the  angular  measurements  present  less  raeasure- 
diSiculty  than  the  comparison  of  the   grating  interval  with  tho  mente/ 
standard  metre.     There  is  also  some  uncertainty  as  to  the  actual 
temperature  of  the  grating  when  in  use.     In  order  to  minimize  tho 
heating  action  of  the  light,  it  might  bo  submitted  to  a  preliminary 
prismatic  analysis  before  it  reaches  the  slit  of  the  spectrometer,  after 
the  manner  of  Von  Helmholtz  (Optics,  vol.  xvii.  p.  802). 

Bell  found  further  that  it  is  necessary  to  submit  the  gratings  to 
calibration,  and  not  to  rest  satisfied  with  a  knowledge  of  tho  num- 
ber of  lines  and  of  the  total  width.  It  not  unfrequently  happena 
that  near  the  beginning  of  the  ruling  the  interval  is  anomalous. 
If  the  width  of  this  region  be  small,  it  has  scarcely  any  etfect  upon 
the  angular  measurements,  and  should  be  left  out  of  account  in 
estimating  tlie  effective  interval. 

§15.   Theory  of  Corrugated  Waves. 

The  theory  of  gratings  is  usually  given  in  a  form  applicable 
only  to  the  ca^e  where  the  alternate  parts  are  transparent  and 
opaque.  Even  then  it  is  very  improbable  '.hat  the  process  of 
simply  including  tho  transparent  parts  and  occluding  tho  opaque 
parts  in  the  integrations  of  §  11  gives  an  ai.'cucate  result.  The 
condition  of  things  in  actual  gratings  is 
much  more  complicated,  and  all  that  can 
with  ionfidenco  bo  assorted  is  the  approxi- 
mate periodicity  in  the  interval  o-.  The 
problem  thus  presents  itself — to  determine 
the  course  of  events  on  the  further  side  of 
the  plane  2  — 0  when  tho  amplitude  and 
phase  over  that  piano  are  periodic  functions 
of  r;   and   the   first  step  in   the  solution 

would  naturally  be  to  determine  the  effect  corresponding  to  tho 
infinitesimal  strip  ydx  over  which  tho  amplitude  and  phase  are 
constant.  In  fig.  {i,0  QQ'  represents  the  strip  in  question,  of 
which  the  effect  is  to  bo  estimated  at  P(0  0,  :);  QR=y,  RP-r, 
QP-p. 

If  we  assume  the  law  of  secondary  wave  determined  in  §  10  bo 


Fig.  :o. 


•  PMl.  Mag.,  March  1887. 


•  BeU,  Phil.  Vol.,  March  18S7. 
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iu  to  suit  tbo  reeolntion  of  an  infinite  uniform  primaiy  wa^e,  y^ 
bave,  u  the  effect  of  QQ*, 


idx 


Jo     V 


if 


-8in«(o<-p) 


(!)• 


_2i£ 

The  derdopinnit  of  this  expression  for  the  operation  of  a  linear 
soarce  would  take  us  too  far*  We  must  content  ourselves  with 
the  limiting  form  assumed  when  «r  is  great,  as  it  would  almost 
alwajra  be  in  optics.  Under  theso  circmnstancea  the  denominator 
may  be  simplifed  bj  writing 

V0>'-r»)-V(2r).V(/'-'-), 
eo  that  (1)  becomes 


Now 


XV(2r)yo 


/ 


V(^)^'"'{'"-'-l''-'-)}- 


fanitudu       /"coaKurfu  // » \ 


and  thus  wo  obtain 
dx 


\'(2Ar) 


{ sin *(a<-r)-  C03it{ai-r)} 


"■^(l^)""'^'""'""" 


•         .       (2). 

which  givea  the  effect  of  a  linear  source  at  a  great  distance.     The 

occurrence  of  the  factor  r"t  is  a  consequence  of  the  cylindrical  ei. 

pansion  of  the  waves.     The  whole  effect  is  retarded  one-eighth  of  a 

period  in  comparison  with  that  of  the  central  element,  instead  of 

one-quarter  of  a  period  as  in  the  case  of  a  uniform  wave  extending 

over  the  whole  plane. 

Plane  The  eff^-ct  of  the  uniform  plane  wave  can  be  recovered  by  inte- 

inlfori     prating  (2)  with  reipect  to  x  from  -  oo  to  +  oo ,  on  the  supposition 

wave        that  «■  is  great     We  have 

dx        rdr  sjr.djr-z)       _ 

Vr"  'Jr.x~^(T  +  l).s/l,r-z)  '' 

ind  in  this,  since  the  only  elements  which  contribufo  sensibly  to 
;he  integral  are  those  fo-  which  (r  - 1)  is  small,  we  may  writs 

The  infegral  can  then  be  evaltuted  by  the  .same  formula  as  before, 

and  wo  get  finally  coax  (u/-:),  the  same  as  if  the  primary  wave 

irere  supposed  to  advance  without  resolution.     The  rccomposition 

of  the  pnmary  wave  by  integration  with  rectangular  coordinates  is 

thus  verified,  but  only  under  the  limitation,  not  really  required 

by  the  nature  of  the  case,  that  the  point  at  which  the  effect  is  to 

bs  estimated  is  distant  by  a  very  great  number  of  wave-lengths  from 

the  plane  ot  resolution. 

Variable       We  will  now  suppose  that  the  amplitude  and  phase  of  the  pri- 

4nipU-      m.iry  wave  at  the  plane  of  resolution  :  — 0  are  no  longer  constants, 

lads  and  but  periodic  functions  of  x.     Instead  of  casual  simply,  we  should 

hbue.      have  to  take  in  general 

Aco«(;iz-l-/)coaiia{-l-Bcos(px  +  ;)sini(a/ ; 

but  it  will  be  sufficient  for  our  purpose  to  consider  the  first  term 
only,  in  which  we  may  further  put  for  simplicity  A  — 1,/— 0.  The 
effect  of  the  linear  element  at  x,  0,  upon  a  |>omt  at  (,  «,  will  be, 
accomiiug  to  (2), 


dx 


cotpx  ainiKa<-r-  {x). 


V(xr) 

whera  r  is  the  distance,  expressed  by  r*  -  «*  -^  (x  -  {)• . 
Thus,  if  we  write  I  -  {  +  a,  the  whole  effect  la 

+  iiD(«<i/-pt-i»-»r-po)}  .    .     (S\ 
where  r"  - 1*  ■(-  o*. 

In  ths  two  terms  of  this  Inlei^il  the  elements  are  In  |;meral  of 
ripidly  flnctnating  sign  ;  and  the  only  iimportant  pf>rt  of  the  range 
of  intapation  in  (for  example)  the  first  term  is  in  the  neigh- 
boorhoM  of  the  place  where  pa-  *r  \m  stationary  in  value,  or 
when 

pd,-,dr-0     .     . (4). 

In  nntnl  mda  -  rdr-O.  so  that  if  ths  valuM  of  a  and  r  cone- 
(pooding  to  («)  be  called  ««  r«  wa  have 

?»    0         •_ 

p  ~  .    ^(V-^ 

Now,  U  the  Dsl^bonrho<Al  of  Ihow  values,  if  a  — Sf-f  a„ 


(6). 


•  nmn^ana*,  |mi. 


in  which  by  (5)  the  term  of  the  first  order  vanishes.     Using  tliis 
in  (3),  we  get  for  the  first  term 

-/r?fe{  sin(«/+^-iv-^.+^cosW 

-  cos  (wj/ -f  p{  -  Jt  -  nr J -I- poj  sin  Aaj' J I 
whore  for  brevity  A  is  written  for 

The  integration  is  effected  by  means  of  the  formula 

/cosAu'du  -  /       sin^u'iiu  —      /(  —  1  • 
y-"  V  V2*/ 

and  wj  find 

The  other  term  in  (3)  gives  in  like  manjer 


sa  that  the  complete  value  is 

IfCOSpt 


cos{«a/-V(«'-p^-»}. 


(«\ 


When  p  -  0,  we  fall  back  on  the  uniform  plane  wave  travelling  Velocity 
with  ve-'oiity  a.     In  general  the  velocity  is  not  a,  but  of  pto- 

Mls/iK'-jP) (7).  I««»«*oa 

The  ware  represented  by  (6)  is  one  in  which  the  amplitude  at 
various  points  of  a  wave-front  is  proportional  to  cospj,  or  coepx; 
and,  beyond  the  reversals  of  phase  herein  implied,  the  phase  is  con- 
stant, so  that  the  wave-surfaces  are  given  by  2—  constant  The 
wave  thus  described  moves  forward  at  the  velocity  given  by  (7),  and 
with  type  uncbanj^ed. 

The  above  inveeti^tion  may  be  regarded  as  applicable  to  gratings 
which  give  spectra  of  the  first  order  only.  cAltJiough  a  vary,  there 
is  no  separation  of  colcoirs.  Such  a  separation  requires  either  a 
limitation  in  the  vid  th  of  the  grating  (here  supposed  to  be  infinite), 
or  the  use  of  a  focusing  lens. 

It  is  important  to  remark  that  p  has  been  assumed  to  be  less 
than  K,  or  a  greater  then  A;  otherwise  no  part  of  the  rango  of 
integration  in  (3)  is  exempt  from  rapid  fluctuation,  of  sign,  and 
the  result  must  be  considered  to  be  zero.  The  principle  that 
irregularities  in  a  wave-frrnt  of  periods  less  thai^x  cannot  be  pro- 
pagated is  of  groat  consequence  Further  light  will  be  thrown 
upon  it  by  a  different  invesiigntion  to  be  given  presently. 

The  possibility  of  the  wave  represented  by  (6)  is  pcrhapa 
sufficiently  established  by  the  preceding  method,  but  the  occur- 
rence of  the  factor  (c/\/(*f^  -/*')  ^ho^vs  that  the  laws  of  the  socondaiy 
wave  (determined  originally  from  a  consideration  of  uniform  plane 
waves)  was  not  nghtly  assumed. 

The  correct  law  applicable  ir  ^ry  case  may  be  investigated  as  Con 
follows.     Let  us  assume  that  the  expression  for  ths  ware  of  given  rected 
periodic  time  is 


'^^-\-*-^T{z.y)dxdy, 


(8), 


and  let  us  inouire  what  the  value  of  F  (r,  y)  miut  Iw  in  order  that  the 
application  ol  Uuygens'sprineiple may giveaccrrcct result  From(8> 

rf />-<•<■  V    « -'•f  (1  ^ii)>) 

dp\     p 


Uwof 

aocond- 

"7 

wa-^ 


and 


-<«c\        , 


We  propose  now  to  find  the  limiting  value  of  <lildt  when  i  is  re.~7 
small.  The  value  of  the  integral  will  depend  unon  those  elementn 
only  for  which  x  and  y  are  ver-  small,  so  that  we  replace  F(z,  y) 
in  the  limit  by  F(0,  0).     Also,  .n  the  limit, 

so  that 

Limit  i'^-  -2».'^F(0,0). 

The  proper  ralne  of  «'"^F(j',  y)  is  tterofore  that  of  -Hid*  at 
the  same  po'nt  (t,  y,  0)  divijetl  by  2*;  and  we  have  in  gena-ial 

In  the  case  of  ths  uniform  plans  ware, 

M"-')     .   ..  M><-') 

♦  -«  ',   dild»~-iu-       'l 

BO  that 

^-<'^ff'I^dxd,.Jf''^-'-'^'^^ 


-ixil, 


agreeing  with  what  wo  have  already  found  for  tJis  sscoodary  wars 
in  this  case. 


But,  if  ♦-cosjtt.  f'l'«'-\/(.»-;^-).fj. 
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ud 


i*<-<H-     .V( 


'«'-/^)cos^e' 


<«a< 


^  _  yf «'  -  f^)/7-c''<*'-p+i*) 


't^' 


c<w;u(trrfi/ 


I 


Unn-f  of 

thaii  A 
Uic  out 

Shatloir 
of  a 


*w      ^yf/  _  -^/-ly**,  flurry 

th.  .liffcrrnUJ  equation  Ml.Xj "y ^  vi^!    "''"  ^  ''"'P">so  will. 
<{V    '/V    i£*     . 

-i^"  ATl.'U-r':!^''-'  "^  =■     ^-t-n-S  ...0  factor  in. 

»Iutioiiu„f,i,otj-n,  "'""""'y-    The corrc.spon.liDg realized 

S"voroc=;^r  ^'"'  '"•  "^^-  '""°"  "'«'-'  ^"-^e  of  t,pc?„a 

Iv  prop.-,;,-.,te,l  at  .-ill.  "■^'  "°  "''"  '»  "'0  usu.il  sense  can 

•i-PMriFirt  jlf:TrL"r:'4hHtv  ori'"=""''"?'  ^r "-"-  ■>»- 

wave,  >.rovi,|.,l  tl.o  «.->v,..Ia^  '"/tl.V.  '^''^cnJ-eu  arly  reflects 
.MnacncoLss„(?ici..„,ly",';i,n[,o°      '  ">""'»■"""  om.rvhcn  ti.e 

Thp    flr«f    fnm.    *f  .   _  1      .  •  ^ 


441 

I«ttcrn..     Thco'reanlt,  Tro  o?    n    r  s     i*?;'"  "'"   ""'"'   •"»""'=' 
pliotoi-raphie  reproduction  of  grating,  ™''"""'n   with  the 

§  16.    Talbofs  Bands 

n  retardation  of  au  odd  ^nu  nbe  of  a,'  I"  '™,™'»"'S  "'=  I'lata 
"tinRuislicd,   anJ   tl,„t  thus  tl?^  V,.    ,       ^a^e-lonsths  would  l,o 

I  "■l^e^lbyanund.cof  l,"L,a^  t  "'^'"  "■™l>'  bo  «oo„   inter? 

^  accepted  as  it  .stands,  bcin  -  onen' to  h„  o..|,Ianation  cannot  l,o 
flieory  of  st.-llar  .oin  ilia  ^„  ?',,'"•'"',■'""'»••  "I'jeotion  as  AraeoV 
•rue  that  a  bo,ly  emi    inrhomo.   ,  'f'',""  1'°'^'''''''=  f™-"  bcL 

S-h  a  conclusion  w'ou  J  b'  "  '  L  f::'7,;"''  "  ''•:"[--  I'lato' 
«lMch  tcadits  plainlv  that  il  1  rl,  i  •  "'"'  Princplc  of  c  ert'v 
"KSreyate  brightness-unaltered  Then  f'"",  r"  l"^'^"""  '■"'vo,  th^^ 
comes  about  fn  a  very  "u  ■  oLs  „■  J  ■  "'?'  f"^"'"'!""  of  the  banda 
-t  obs,.rvcdby  Dro'^^m  r\-h  ,Tl,"rr','"'M"™'"'^'""'° 
he  srlo  towards  the  red  of  the  srScnM'/:^ ]''"'"  ''  ''^''1  °"  Brow- 

e?^ar^;^:-S,^--^-s^^'^r^sit-oi--^^^ 

I'cam  may  thus  be  tikcn  tot  lim  tcd'bv  "'°  "V'"  "•"■^'arded 
y-+l;  and  that  of  the  bean, U      c  VX  ,"  ^    '  ■""■  "--'• 
<J        i.>J-+l.     I'or  the  former  (1)  §11  gives     '•""y^-" 


ICsinSf^ 
«{/»  2/ 


sin  K I  rt^ -/■-{''  1 
■      2/  / 


(1). 


on  intc-rntion  and  reduction.' 

l.-t<^r.,e,Wsturba„ceatf;';!i;;::'^';^.i:-^,-'-^.     ^^<=  "- 
siiw  {  at  -/-  r-  .  s" 


of  ^^^::Z:!^:^  -J^^  "[r-^^a  to  ^™  a„  e^pUnatlon 
coarse  Kratii,-  a,„l  ,|,c„  i„„  i"'"     ,  ^  '°  "''/■'^"<^''  a  parallel 

d.st^lncea  behind.'     A,  the  l-o  ^^^I     '     '  •''■'"^'■""  '«^'''  at  varyii," 

«>tj.  respect  to .  in  di:,an';f;:;^'„::f^.tr'  °' '"°  ""=  1-'°'"" 

+  n,c«(,,ct'rw'r  r'*'^''°'f^''+-^') '"'f-'-^,:; 

w^i:;:i"^r  [r-iii  ;;:„'°;-  -;.  irrc:,:-^^;han- ;., 
{s^i^;^;lei:i.f:;iV""'^'»^'''^-"'^"'-^ 

■A„=  f  2A  .V,  cos  (;;i-  +/)  cos  C„  -  ^  .) 

Ti., . tripe,  ti,ro»:ii^,:j^:,;:;^„'t'''-"  •'■'-"'■  •  •  •  f'^'- 

l^nodic  function,  of  i.  and  tbrfiTriU  i,.    ™"""'  '""'"'""  "■■'  "'"' 

;_ 2t  2<r» 

if  ,  1  ,  '    *- v'(«^ -;»')*"  \  •     •     08), 

'f^'if^tiir^siti^f j'\,^nrirrt% ,''  ->■  ^»  -■«'' 

on.oant,  the  effect  is  cinivLlent  tl  „  I  r^""'  ^^  "'o  half  of  this 
t!^e  dU-_.„cc  i,.  Hence  ?f,h.  lV''"'""8  1'"""^'  '»  '  through 
l-.rent  and  o^^uo  pnrU  if  tid?h  T^'  n"'"."."^  *""""t<^ '^a,fs. 
^.>.:n  are  mk-i^  wUi  tho  la.-,-;.:,';  "'^"";'I«» '«»  upon  the 
^-'  -/A.  In  tU:,  ca,o  va  ,;ay~a"B"f  "''?»e"  """'- 
PbMoniKu  CoTlMcwVlhiioUi,!,"'-  ""■'"«  Diaraction  (i..ung.  ,nd  o„  Scm-; 


I.>v.ll  be  measured  by  ?h„  sum  o    ?7  '       '"'  '^  I  '"-'  ""•■  ''"tensity, 
"■»  -  und  CO.S  r  in  thJc.pr^sion  "*"°''"  "'  "'=  '^"'-•"icients  of 

so  (hit  '"i'>T-H-si„(T-a,, 

,,.1  •  I   ,  I-"-+<-=  +  2"reosa 

"hich  l,c,-omcs  on  putting  for  «,.  and     .1-       i 

,,     i-'V-'/}'"!' ■.     (3). 

Po^:^t^Sr---™^^.J;i^';.;l  hnrpii,  to  „  .; 

from-  00  to+  05       Tl„    „       i  "'t<.g'atins  W  with  icsneet  tn  „ 

(5). 


irK  =  jA.Iy.,i.hesat,.i,;buttLtholc^,iL:ti:„   ,„,,,. 
-'^-"'y/      I<^..isindep„ndentoftl,„„,„eofI,.     nuZ 

hero  atfaclieil  to  ■'A 


r-i. 


.mugrcementwithSll,  where,  has  the  meaning 


n  mlcKipc.  occupies  a  .l,rkT.i;i.,.0  ,?  '"™'!"'  '»li=a  tho  eye.  or  ol.feciVl««  i? 

V/H   r     ':l"-™"Ilo  clfoct,  ctcim,,  call  X  ,  1/      'MPP^'s.    Accord.nK  to 
«■".  r,,„„.,  ,,<„,  p.  a„;  iHj     p  1  '  "POn  «  n;o.|,J:o,lc  dl.pei,lon. 

XXIV.  _  56    '      • 
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nuiy  conreniently  regard  O  as  r;gin.  {  is  then  the  coordinate 
relatively  to  0  of  any  focal  point  0  for  which  the  retardation  is  R  ; 
and  the  required  result  is  obtained  by  simply  integrating  (5)  »-ith 
respect  to  {  from  -ao  to  +co.  To  each  valua  of  {  corresponds 
a  different  value  of  X,  and  (in  consequence  of  the  dispersing  power 
of  the  plate)  of  R.  The  variation  of  X  may,  however,  be  neglected 
in  the  intej;T«tion,  except  in  2tR/\,  where  a  small  vai-iation  of  K 
entails  a  comparatively  large  alteration  of  phase.     If  we  write 

p-2w^/\ (6), 

we  mnst  regard  p  as  a  function  of  (,  and  we  may  take  with  sufficient 
approximaaon  under  any  ordinary  circumstances 

p-p'  +  ^( (7). 

where  p  denotes  the  ralae  of  p  at  O,  and  sr  is  a  constant,  which  is 
positive  when  the  retarding  plate  is  held  at  the  side  on  which  the 
blue  of  the  spectrum  is  seen.  The  possibility  of  dark  bands  depends 
Qpon  V  being  positive.    Only  in  this  case  can 

retain  the  constant  value  -  1  throughout  the  integratioH,  and  then 
only  when 

«»-2iA/'/ (8), 

and 

cos  p'  -  -  1 (9). 

The  first  of  these  equations  is  the  condition  for  the  formation  of 
dark  bands,  and  the  second  marks  their  situation,  which  is  the 
same  as  that  determined  by  the  imperfect  theory. 

The  integration  can  be  effected  without  mnch  difficulty.  For 
the  first  term  in  (5)  the  evaluation  is  effected  at  once  by  a  kno<vn 
formula.     In  the  second  term  if  we  observe  that 

cos{p'  +  (j»-2TA/x/){}-cos{p'-y,{} 
—  cos  p'cos  |7j(  +  sin  /  sin  7j(  , 
we  seo  that  the  second  part  vanishes  when  integrated,  and  that 
the  remaining  integral  is  of  the  form 

w-V^^'sin'AjJcosjit  -^, 

where 

A,-iA/A/,     (7,-»-2iA/V       •     •     •     .     (10). 

By  diflereutiation  with  respect  to  7,  it  may  be  proved  that 
w—0  from  y,  — -00     to  ^,— -2A|, 

w  — J»(2A, +51,)  from  y,—  -2A,«to  Ji-O, 


w-ixl'Mi 

-jr,)  from  j,  -     0 

to  J7,-2A, 

to-O 

from  jri-2A, 

to  ?,  -  «  . 

Width  0 
luda. 


Jipnt. 
nsDtAl 
ondl- 


The  integrated  intensity,  I',  or 

2»A,  +  2co»p  Iff , 
is  tbos 

V-2rh^ (11), 

when  y,  numerically  exceeds  2A,;  and,  when  y,  lies  between  ±  2A,, 
I-T{2A,  +  {2A,-v/yi')co8p'}  ....  (12). 
It  appears  therefore  that  there  are  no  bands  at  all  unless  w  lies 
between  0  and  +  4A,,  and  that  within  these  limits  the  best  bands  are 
formed  at  the  middle  of  the  range  when  w— 2A..  The  formation 
of  bands  thus  requires  that  the  retarding  plate  be  held  upon  the 
side  already  specified,  so  that  w  be  positive  ;  and  that  the  thickness 
of  the  plate  (to  which  w  is  proportional)  do  not  exceed  a  certain 
limit,  which  we  may  call  2T|,.  At  the  best  thickness  T,  the  bnnds 
ore  black,  and  not  otherwise. 

The  linear  width  of  the  band  (<)  is  the  incremoDt  of  (  which  alters 
p  by  2t,  bo  that 

«-2«/» (13). 

With  the  best  thicknea* 

,      .,    ,.  — 2w*/V (H), 

•0  that  in  this  caaa 

«-V/A OS). 

r  The  b..inds  are  thus  of  the  same  width  as  those  due  to  two  infinitely 
narrow  apertures  coincident  with  the  central  lines  of  the  retarded 
and  unretarlcd  ttrcam.*,  the  subject  of  examination  being  itself  a 
fine  luminous  Ijik. 

•  If  it  be  dr^irr-l  to  vo  a  given  number  of  ban<lB  in  the  whole  or  in 
any  part  of  th-  <prrtrum,  the  thickness  of  the  retarding  ploto  it 
thereby  detcrrTiiiirl,  indi-tn-nHently  of  all  other  considerations. 
But  in  ord»r  that  tl  v  1«  really  visible,  and  still  mora 

in  onler  that  they  n.  i  nuthT  comlition  must  be  satisfied. 

It  is  neceMary  tloi'   '  •■  of  the  pupil  tie  accommodated 

to  the  angular  estout  of  the  spectrum,  or  reciprocally.  Black 
bands  will  fie  loo  fine  lobe  well  amn  unl""  th«  «iTturc  (2A)  of 
II.  '  '  '     ■  '        '  .       ■  fiftieth  of 

SI  .);<Is  being 

f'  '  ,,     ir  mngDi- 

tu<t«  i/i  a  l«ti'l  aiiii  uf  ll>«)  •i>*.vlro(ii.  Tlie  u<io  of  a  Rrating  is  very 
convenient,  for  not  only  are  there  several  Rprrtrm  in  vinw  at  the  «ama 
lime,  but  the  '"    -  «  ■  .  .t 

(rating.     Til 
mica  or  "  ml'::  ,    ^         : 


if  a  telescope  be  employed  there  is  a  distinction  to  be  observed,  Use  of 
according  as  the  half-covered  aperture  is  between  the  eye  and  telescopa 
the  ocular,  or  in  front  of  the  obiect-glaas.  In  the  former  case  the 
function  of  the  telescope  is  simply  to  increase  the  dispersion,  and 
the  formation  of  the  bands  is  of  course  independent  of  the  par- 
ticular manner  in  which  the  dispersion  arises.  If,  however,  tho 
half-covered  aperture  be  in  front  of  the  object-glass,  the  pheno- 
menon is  magnified  as  a  whole,  and  the  desirable  relation  between 
the  (nnmagnified)  dispersion  and  the  aperture  is  ^he  same  as  with- 
out the  telescope.  There  appears  to  be  no  further  advantage  in  tho 
use  of  a  telescope  than  tho  increased  facility  of  accommodation, 
aud  for  this  of  coarse  a  very  low  power  sufhccs. 

The  original  investigation  of  Stokes,  here  briefly  sketched,  ex-  More 
tends  also  to  tho  case  where  the  streams  are   of  unequal  width  general 
hj  k,  and  are  separated  by  an  interval  2^.     In  the  case  of  unequal  investigs 
width  the  bands  cannot  be  black  ;  but  if  A— Xr,  the  finiteness  of  tioc  of 
2f)  docs  not  preclude  the  formation  of  black  bands.  Stokes. 

Tho  theory  of  Talbot's  Kinds  with  a  half-corered  circular 
aperture  has  been  treated  by  H.  Strove.' 

§  17.  Diffraction  loAcn  th*  Source  of  Light  is  not  Seen  in  Feeue. 

The  phenomena  to  be  considered  under  this  head  are  of  less 
importance  than  those  investigated  by  Frannhofer,  and  will  be 
treated  in  less  detail ;  but,  in  view  of  their  historical  interest  and  of 
the  ease  with  which  many  of  tho  experiments  may  be  tiied,  some 
account  of  their  theory  could  not  be  excluded  from  such  a  work  as 
the  present  Onj3  or  two  examples  have  ali-eady  attracted  our 
attention  when  considering  Huygens's  zones,  viz.,  the  shadow  of  a 
circular  disk,  and  of  a  screen  circularly  perforated  ;  but  the  most 
famous  •problem  of  this  class — first  solved  by  Fresnel — relates  to 
the  shadow  of  a  screen  bounded  by  a  straight  edge. 

In  theoretical  investigations  these  problems  are  usuallv  treated 
as  of  two  dimensions  only,  everything  being  referred  to  the  piano 
passing  through  the  luminous  point  and  perpendicular  to  tho  dif- 
fracting edges,  supposed  to  be  straight  and  parallel.  In  etiictness 
this  idea  is  appropnate  only  when  the  source  is  a  luminous  line, 
emitting  cylindrical  waves,  such  as  might  bo  obtained  from  a 
luminous  point  with  the  aid  ofa  cylindrical  lens.  When,  in  order 
to  apply  Huygens's  principle,  the  wave  is  supposed  to  be  broken  up, 
the  phase  is  the  same  at  every  element  of  the  surface  of  resolution 
which  lies  upon  a  line  periiendicular  to  tho  plane  of  reference, 
and  thus  the  efi'cct  of  the  wnolo  line,  or  rather  infinitesimal  strips 
is  related  in  a  constant  manner  (§  15)  to  that  of  the  element  which 
lies  in  the  plane  of  reference,  and  may  be  considered  to  be  repre- 
sented thereby.  Tho  same  method  of  representation 
is  applicable  to  spherical  waves,  issuing  from  a  point, 
if  the  radius  of  curvature  bo  large  ;  for,  although 
there  is  variation  of  phase  along  the  length  of  tlie 
infinitesimal  strip,  the  whole  effect  depends  practi- 
cally upon  that  of  the  central  parts  where  tho  phase 
is  sensibly  constant,* 

In  fig.  21  APQ  is  the  arc  of  the  circle  representa-  '•  Fresnel' 

five  of  the  wave-front  of  resolution,  the  centre  l>eing        ^^^-  "•       iiitegrai 
at  0,  and  the  radius  OA  being  equal  to  a.     B  is   tho   point  at 
which  tho  effect  is  required,  distant  a-f  i  from  0,  so  that  AB  — i; 
AP-s,  PQ-rfj. 

Taking  as  the  standard  phase  that  of  tho  secondary  wave  from 
A,  we  may  represent  the  effect  of  PQ  by 


cos2i 


(;-;)-• 


where  J  =  BP  -AP  u  tho  retardation   at  B  of  tho  wave   from   P 

relatively  to  that  from  A. 

Now 

»-(a-t-»)i»/2a6 (1), 


•o  that,  if  we  write 


the  effect  at  B  is 


2w» 
K 


wr(i-f»)j"     w 


cU>\ 


-l^ 


W, 


tho  limiti  of  intcgrntion  denonding  upon  tho  dinposition  of  th« 
diffmctin/?  rdgr«.  When  a,  \  X  are  rtcarJcd  u  con»Unt»  tlie  firtt 
factor  m«y  bo  otnittrd,— u  iniUcd  BhotilJ  Iw  done  for  conaititcncy*i 
uko,  inaiimuch  u  other  factors  of  tho  Miao  nirturo  have  bc^D 
omUteil  alrrady. 

The  intpnitity  !■,  tho  quantity  with  which  wo  are  principftlly 
concemod»  may  thua  bo  cxprcatod 

P-f/coi|»r».rfr}»+{/aIn|.r»».rff}«.     .     .     («). 


I  gf  1 


,  xi»l  .  No.  I.  IV,1. 

<  of  llcht  li  •omfllniM  •ub*tltul»d  for  a  point  In  onlrr  fo 

Hi-   i.ii.ii.  taru  p(  Ihfl   lin«  «•  hn*  ii'lfiHndmtt 

To  Mtiitn*  a   r)- limit  teat  inrm  Ot 

I  thcr*  It  fljrBchroaiam  amoajt  lh« 
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KscrktO' 
turner'* 


tltnt  intfRTnl*,  Ukfii  from  r-O,  »r»  known  «s  Fresnel's  in'ograls; 
w»  mil  denote  ihfm  by  C  »nd  S,  so  that 

C-/"'c<«  Jri-'.rfr,     S-/"'6iniTr'.dii    .     .     .     (5). 

Whtn  the  upper  limit  is  infinity,  so  that  the  limits  correspond  to 
the  iuclusion  of  half  the  primary  wave,  C  and  S  are  both  equal  to 
),  by  a  knovn  fom>ula  ;  and  on  account  of  the  rapid  nuctuation  of 
aijni  the  parts  of  the  mnpo  beyond  very  moderate  'values  of  v  con- 
tribute but  little  to  the  result. 

Ascending  serii-s  for  C  and  S  were  given  by  Knockcnbane^  and 
are  readily  mvestigated.     Integrating  by  jxirts,  me  find 


C  +  i 


'-/' 


(.U.«  ,  <.lrr» 

I  di  —  t  .V- 


'■■/ 


t  «.!»»• 


(ft«; 


T*"- 


and,  by  continuing  thia  proceaa. 

C  +  .S-.  |»-3»'  +  -s    5-       3 

By  sepiintioa  of  real  and  iroaginar)'  parts, 

C  -  il  cos  Jii-'  +  N  sin  Jw*'  1 
"  '/ 


6  7 


t/l- 


S  -  M  sin  irt*  -  N  cos  Jirr"  J 


nhero 


M- 


»V 


1 


3.6     8.5.7.9 


1  rf 

■"  "l.S     1.3.5.7 


(8), 


(7). 
(8). 


QUbert'a 
integrals. 


1.3.6.7.9.11 

These  series  are  convergent  for  all  values  of  r,  but  are  practically 
useful  only  when  r  is  small. 

Expressions  suitable  for  discussion  when  r  is  largo  were  obtained 
by  Gilhart'    Taking 

irv'-u (9), 

we  nny  write  _., 

C  +  ''S--;^/     -r-.         .         .    (10). 
AgaiD,  hy  a  known  formnla, 

Substitutijig  this  in  (10),  and  inverting  the  order  of  integration,  we 


'  dx 


««(i-x). 


C  +  .'S-   1    /"^  /■" 

Thus,  if  we  take 

_1_  fe-'^slz-dx 
WZyo  l  +  z"      • 

-i-Gco3u  +  Hsin« 


»(l-i) 


Vz 


H- 


ir 


-Hxdx 


(12). 


(13), 
(14). 


Caucliy's 
•eriea. 


Vx.(l+J^) 
C  — i-Gco3u  +  Hsin«,  S  — J-Gsinu-Hcosu 
Tha  constant  parts  in  (14),  viz.  J,  may  bo  determined  by  direct 
integration  of  (12),  or  fr<)m  llie  observation  that  by  their  constitu- 
tion G  and  H  vanish  wheu  u  —  co ,  coupled  with  tlie  fact  that  C 
and  S  then  assume  the  value  \. 

Comparing  the  expressions  for  C,  S  in  terms  of  U,  N,  and  in  terms 
of  G,  H,  wo  find  that 

G  —  }(co3 M -f  sin  «) - M,  H  — J(co3ii -sin  !i)-f  N  (15\ 
formnln  which  may  be  ntili^ed  for  the  calculation  of  G,  H  when  « 
(or  c)  is  small.  For  example,  w  hen  »  —  0,  M  —  0,  N  —  0,  and  con- 
aeqncntly  G  — H  — jr. 

Descending  series  of  the  semi-convergent  class,  available  for 
numerical  calculation  when  w  is  moderateiy  large,  can  be  obtained 
from  (12)  by  writing  x  —  uy,  and  expanding  the  denominator  in 
powers  of  y.  The  integration  of  the  several  terms  may  then  be 
effected  by  the  formula 


/ 


<  V  %-r(j-hi)-(9-l)(j-3)...W'- 


and  we  get  in  terras  of  c 


H-- 


.3.6     1.3.5.7.9 
1.3     1.3.5.7 


,     .     ,      (16), 

(17). 

The  coirespondipg  values  of  C  and  8  wore  originally  derived  by 
Cauchy,  without  the  use  of  Gilbert's  integrals,  by  direct  integration 
by  parts. 
From  the  series  for  G  and  H  just  obtained  it  is  easy  to  verify  that 

--«<!,     ^-«H-1  .     .  (18). 


dH 

dv 


■itrai^t 
cdgB. 


We  BOW  proceed  to  consider  more  particularly  the  distribution  of 
light  upon  a  screen  PBQ  Tiear  the  shadow  of  a  straight  edge  A. 
At  a  point  P  within  the  geometrical  shndovv  of  the  obstacle,  the 
half  of  the  wave  to  the  right  of  C  (fig.  22),  the  nearest  point  on  the 


1  Uhn.  rcmromtUi  <U  FAcad.  <U  Brmxtlla.  xxxi.  h    See  also  Verdeu  Lecont, 

isei 


wave  front,  is  whclly  intercepted,  and  on  the  left  the  integra- 
tion is  to  Us  taken  from  j-CA  to  «-».  If  V  bo  the  value  of  e 
corresponding  to  CA,  viz.. 


V. 


/  { '^jl3  \ 

\f    \      ttbK      \ 


'^• 


ao). 


wo  may  write 


P-C   /"cosiiifi/r  V-l-^    /^siniiri.».<fiiy  ,         (20), 

or,  according  to  our  prerious  notation, 

l'-(4-Cv)'-Ki-Sv;'-C=-fIl'.     .     .     .     (21). 

Now   in  the  integrals  ropresonted  by   G  ind   H  every   element  No  bands 
diminishes  as  V  increases  from  zero.  '  Hence,  as  iP  inside 

CA   increases,  viz.,  as  tho  jwint  Pis  more  and  /1\  shadow, 

more  deeply  immersed  in  tljOihadow,  tho  ilhirai- 
nntion  continuously  decreases,  and  tliat  without 
limit  It  has  long  been  4(nown  from  observa- 
tion that  there  arc  no  bands  on  tho  interior  side 
of  the  sliadow  of  tho  edge. 

The   law    of    diminution   when    V   is    mode- 
rately largo  is  casilv  expressed  with  tho  aid  of  Fig.  2J. 
tho   series   (16),    (T?)   for   G,    H.      Wo  ha\e   ultimately  G-0, 
H-(iV)-',  so  that 

I»-.1/^V=, 

or  the  illumination  is  invereoly  as  the  square  of  the  distance  from 
thi,  shadow  of  the  edpc. 

For  a  point  Q  outside  the  shadow  the  integration  extends  over  more 
than  half  tho  primary  wave.     The  intensity  may  bo  expressed  by 

p_(J-|.Cv)»-K4-l-Sv)- (2-2): 

and  the  miximi  and  minima  occur  when 

dC     „     „   >  d3 


(4  +  Cv),-TT>  +  (i  +  Sv);7V-0, 


'dV 


whence 

8in4;rV'-Hcos)iTY=-G     . 

When  A'  — 0,  viz.,  at  tho  edge  of  the  shadow,  1- 
F-2,  on  the  scale  adopled      ~ ' 

._^_.„^ ^-J 'PV.- 


(23). 


J  ;  whci.  V-co, 
The  latter  is  tho  intensity  iluo  to  tho 
uninterrupted  wave,     'f  he  quadrupling  of  the  intensity  in  passing  Poaitiou 
outwards  from  tho  edge  of  tlio  shadow  is,  however,  accompanied  by  of  ex- 
fluctuotions  giving  riso  to  liright  and  dark  bands.     The  position  tenor 
of  these  bands  determined  by  (23)  may  bo  very  simply  expressed  bands, 
when  V  is  large,  for  then  sensibly  G  — 0,  and 

4irV'-3ir-l-«ir (24), 

n  lieing  an  integer.     In  terms  of  8,  we  have  fiom  (2) 

i~{l-<rln)\ (25). 

The  first  maximum  in  fact  occurs  when  5-3\-'0046a,  and  the 
first  minimum  when  3- 5\ -0016X,"  the  corrections  being  readily 
obtainable  from  a  table  of  G  by  substitution  of  the  opproximato 
value  of  V. 

The  position  of  Q  corresponaing  to  a  given  value  of  V,  that  is,  Hyper- 
to  a  band  of  given  order,  is  by  (19)  liolic  pro. 

BQ_  _  AD- V  ^/  I  — 2j—  I  •     •     •     (25).  „(  b^„^ 

By  means  of  this  expression  we  may  trace  the  locus  of  a  band  of 
given  order  as  b  varies.  Wjith  sufficient  approximation  we  may 
regard  BQ  and  h  as  rectangular  coordinates  ol  Q.  Denoting  them 
by  Xy  Iff  so  that  AB  is  axis  of  y  and  a  perpendicular  through  A  the 
axis  of  x,  and  rationalizing  (26),  we  have 

2ax-  -  Y-Ay'  -  \-ahy  -  0 
which  represents  a  hyperbola  with  vertices  at  0  and  A. 

From  (24),  (26)  wo  see  that  the  width  of  the  bands  is  of  the 
order  \/\bK(a  +  b)la].  From  this  we  may  infer  the  limitation  upon 
tho  width  of  the  source  of  light,  in  order  that  the  hands  may  be 
properly  formed.  If  oi  be  the  apparent  magnitude  of  the  source  seen 
Irom  A,  »6  should  bo  much  smaller  than  the  above  quantity,  or 

i„<s/{\{a  +  l)lab) (27), 

If  f(  be  very  great  in  relation  to  b,  the  condition  becomes 

<.<V{V») (28), 

so  that  if  b  is  to  be  moderately  great  (1  metre),  tht  af  parent  mag- 
nitude of  the  sun  must  bo  greatly  re- 
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2-3H9 
2 -7  302 
30820 
3-3913 


13 


27113 
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duced before  it  can  be  usedas  a  source.  I 

Tho  values  of  V  for  tho  maxima  '  f|„,  maiimum.... 

and  minima  of  intensity,   and  the  !  First  minimum 

macnitudes  of  tho  latter,  were  calcu- '  Second  moximum.. 

lated  by  Fresnel.     An  extract  from  :  |hw  mTxiiTar;: 

his  results  is   given  in   the  accom-j  Third  minimum.... 

panying  table.  

A  very  thorough  investigation  of  this  and  other  related  questions, 

accompanied  by  fully  worked-out  tables  of  the  functions  concerned, 

will  be  found  in  a  recent  pajier  by  Lommel.' 

2  Vcrdct, /,ffon5,  5  90.  .....     _ 

s  "  I)lf  BcuffunKscrschelnungen  Kcradllnlif  beKrcnztor  Schlnno,  Aon.  tayjr, 
Atad.  Jrr  1V(<|.,  II.  CI.,  xv.  EJ.,  ill.  Abth.,  1S80. 
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Corno's  'When  the  fonctions  C  and  S  have  once  been  calculated,  the 
•ethod.  discussion  of  viriods  diffraction  problems  is  ^ch  facilitated  by 
tbe  idea,  due  to  Coriin,'  of  cxhibitiug  as  a  cirfvo  the  relationship 
between  C  and  9,  considered  as  the  rectaugular  coordinates  {z,  y)  of 
R  point  Such  »  curve  is  shotni  in  fig.  23,  where,  according  to  the 
definition  (5)  of  C,  S, 

*-/  foslxt^.dr.     y-l     emifxir.dv      .     .     .     (29). 
Ja  JO 

The  origin  of  coordinates  O  corresponds  to  r  —  0  ;  and  the  asymptotic 
points  J,  J',  round  which  the  curve  revokes  in  an  ever-closing 
spiral,  correspond  to  p— ±00 

The  intrinsic  equation,  expressing  the  relation  Between  the  arc 
a  (measured  from  0}  and  the  inclination  ^  of  tlie  tangent  at  any 
point  to  the  axis  of  I,  assumes  a  very  simple  form.     For 

<tc  —  cos  Jrr'.rfr ,   rfy  — sin  Jrs'.rfr  ; 
JO  that 


1  'I'J 
!)-tan-'  T^  ■ 


J«-' 


A:cordl3gly, 

and  'or  tne  cnrrature. 


d4> 


.     .     .     (30), 
.     .     (31). 

....     (32); 

....     (33). 

(Toran  remarks  that  this  equation  suffices  to  determine  the  general 
eharartcr  of  the  curve.  For  the  osculating  circle  at  any  point 
includes  the  whole 

of  the  curve  which  " 

lies  beyond  ;  and 
the  successive  con- 
volutions envelop 
one  another  with- 
out intersection. 

The  utility  of 
the  carve  dei>enda 
upon  the  fact  that 
the  elements  of  arc 
represent,  in  ampli- 
tude and  phase,  tho 
component  vibra- 
tions duo  to  the 
corresponding  por- 
tions of  the  pri- 
mary wave-front. 
Forby(30)rf<r-rfr,  "?"• 

and  by  (2)  dv  is  proportional  to  dt.  llorcover  by  (2)  and  (31)  the 
retardation  of  phase  of  the  elementary  vibration  from  PQ  (fig.  21)  is 
2v8/a,  or  ^.  Hence,  in  accordance  with  tho  rule  for  compounding 
vector  tiuantitics,  the  resultant  vibration  at  B,  due  to  anv  finite  part 
of  tJie  primary  wave,  is  represented  in  amplitude  and  pnaso  by  the 
chord  joining' the  extremities  of  the  corresponding  arc  (ffj-o-,). 

In  opplyinR  the  curve  in  special  caseaof  diffraction  to  e..:hibit 
tho  effect  «t  any  point  P  (fig.  22)  tho  centre  of  the  curve  0  is  to  bo 
considered  to  correspond  to  that  point  C  of  the  primar)'  wave-front 
which  liea  nearest  to  P.  The  operative  part,  or  parts,  of  the  curve 
are  of  course  those  which  represent  tho  unobstructed  portions  of 
tho  primsry  wave. 

Let  u-s  reconsider,  following  Cornn,  tho  diffraction  of  a  screen 
unlimited  on  one  side,  and  on  tlie  other  terminated  by  a  straight 
edge.  On  the  illuminnted  side,  at  a  distance  from  the  shadow,  tho 
Tibration  is  represented  by  JJ'.  Tho  coordinates  of  J,  J'  being 
(it  i),  (  -  i.  -  i)i  I'  >l  2  ;  and  the  ^haso  is  \  period  in  arrear  of 
that  if  fhorVrni-nt  at  0.  As  the  point  nn'!"r'.onfoTrplation  is  sup- 
|y  ',«  shadow,  tho  vif.r  ■    i  by  tho 

cJ,  •  -  ajtoint  on  the  f'T  ■■,  which 

In  r  towards  0.     Tli-  ..subject 

Ir.  .  increase  as  tho  shadow  i»  approached.     At 

If,  .ity  is  *>n*»-oo«rt''r  '>f  thnt  f^f  tV*.  entir**  wave. 
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manner. 

.  tnin>niittr<)  bv  •  alit,  and 


•iit     it  is  easy  ■  'lO 

in  all  caaea  thron  "-s 

'^'>  phaa«.r*tar<iir'.'>i)  i^  I  of 

11  when  the  retardation  is 

-^  rvqniro  the  illumination 
'.  w<.  miut  rrgnrd  the  are 
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of  the  curve  as  of  amstaiU  length.  The  intensity  is  then,  as  always, 
represented  by  the  square  of  the  length  of  the  chord.  If  the  slit 
be  nan'ow;  bo  that,  the  arc  is  short,  the  intensity  is  constant  over 
a  wide  range,  and  does  not  fall  off  to  an  important  extent  until 
the  discrepancy  .of  the  extreme  phases  reaches  about  a  quarter  of  a 
period. 

We  have  hitherto   supposed  that  the  shadow  of  a  diffracting  SilveiT 
obstacle  is  received  npon  a  diffusing  screen,  or,  which  comes  to  linii^ 
nearly  the  same  thing,  is  observed  wijth  an  eyo-piece.     If  the  eye,  of  an 
prorided  if  necessary  with  a  jierforated  plate  in  order  to  reduce  the  obstacle, 
aperture,  be  situated  inside  the  shadow  at  a  place  where  the  illumina- 
tion is  still  sensible,  and  be  focused  upon  the  diffracting  edge,  tho 
light  which  it  receives  will  appear  to  come  from  the  neighbourhood 
of  the  edge,  and  will  present  the  effect  of  a  silver  lining.     This  ia 
doubtless  the  explanation  of  a  "pretty  optical  phenomenon,  seen 
in  Switzerland,  whtu  the  sun  rises  from  behind  distant  trees  stand- 
ing on  the  summit  of  a  mountain."  * 

§  18.  Difrattion  Stji'imelrieal  about  afi  Azu. 

The  general  problem  of  tho  diffraction  pattern  due  to  a  souTe  of 
light  concentrated  in  a  point,  when  the  system  is  symmetrical  about 
an  axis,  has  been  sbly  investigated  by  LommeL'  We  must  content 
ourselves  here  with  a  very  slight  sketch  of  some  of  his  results. 

Spherical  waves,  centred  upon  the  axis,  of  radius  a  fall  upon 
the  diffracting-screen  ;  and  the  illumination  is  required  on  a  second 
screen,  like  tho  first  perpendicular  to  the  axis,  at  a  distance  (a-(-d) 
from  the  source.  We  have  first  to  express  thodistaace  (</)  between 
an  element  dS  of  the  wave-front  and  a  point  M  in  the  plane  of  tho 
second  screen.  Let  ( denote  the  distance  of  M  from  the  axis  of 
symmetry  ;  then,  if  we  take  an  axis  of  z  to  pass  through  &I,  the 
coordinates  of  il  are  (^,  0,  0).  On  the  same  system  the  coordinates 
of  dS  are 

a  sin  #  cos  0 ,    a  sin  9  sin  ^ ,    a(l  -  cos  9}  -I-  i ; 
and  the  distance  is  given  by 

(P-i'-Hf -2afsinecos^-f4<i(o-4-!i)sin»J». 
In  this  expression  i  and  ^  are  to  be  treated  as  small  qumtitst'- 
Writing  p  for  a  sin  8,  we  get  approximately 


d-i  + 


{'      fcos^      a  +  b 


(Ij. 


24  i     •"     iab 

The  Tibration  at  the  wave-front  of  resolution  being  denoted  by 

o-'cos2W/t, 
the  integral  expressive  of  the  resultant  of  the  secondary  waves  is 

(§17) 

:Tj/-Hi-i)^ '•^'- 

Sobstitnting  f  dp  dip  for  dS,  and  for  d  its  value  from  (1),  we  obtain 
aa  the  expression  for  the  intensity  at  the  point  (, 

P-isi^,(C  +  S») (3). 

whers 

C-//cM{\Kp'-lpeM^).pdpdi, (4), 

*S-/fnn{W-h<:o*<P)p^P''*    ....     (5), 
and  the  following  abbreviationa  have  been  introduced 


2Ta  +  6 


X2.*-i'"    '-a-' ^"^ 

The  range  of  integration  is  for  ^  from  0  to  2r.  The  limits  for 
p  depend  uitun  the  [particular  problem  in  hand ;  but  for  the  aako 
of  definiteocss  »c  will  sup|<ose  that  in  tho  analytical  definitions  of 
C  and  S  tho  limits  are  0  and  r,  so  as  to  apply  immediately  to  tho 
problem  of  a  circular  aperture  of  radius  r.  If  we  introduce  tb« 
notation  of  Beasel's  functions,  we  have 


8-2»^'j,(/,)sin(J./,').prf, 


(8). 


By  integration  by  parts  of  those  oxpreuions  Lommel  develops  Lomm'*' 
serie*  auitable  for  calculation.     Setting  aerie* 

mr'-v,  h-t ((>), 

b*  finds  in  the  first  place 

"...     (10). 


(11). 


1  { ''»>y  u  - 


«-krr   r»«   V«»,  KoT.  >a»;  ro«  Talbot  r»l/.*»»..  JonelMl      "  «-krti 

—  *, ...  i,...,^i. .,  I  i-.»  I.  'L..hiMl  apwUhailUtfrf 

Vrf  very  Inilf  de- 
■  itM  appsaxaac*  10 


'  '  AUi    i*f  t^ittr.  M'»4.  4.r   H  uj,,  iU  U.,  at.  lU.,  U.  KIA\u 

«  l*t«4  >ov  la  aa  aluraO  mam. 
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when 


C,-^J,{t)-^J^.)  +  ^J,(0- 


iu') 


•^J«W  + 


Thrte  MfiM  «r»  oonvcnu-nt  when  y  is  li 

Tbo  Mconil  set  of  cxpresaiaiu  are 

_        .  (  2   .    :•     sin  ii/ 
C-wr*:  -«in— +  — 1-i 


I  than  a. 


cos  Jy 

'   ft  ~     " 


4v   ^'l 


vh*ra 


a  — ir"  <  —COS,:; ; 'o J '1  > 

Is      2y       Jy  4y      '  } 

V.-J.(:)-aJ,(^)+^J4{0-.    . 


(12), 
(13). 

(10. 
(IS). 


(16), 
(17). 


v,-'-J,(0-pJ.(--)+    . 

fhe»  scries  ar«  suiuble  when  :/y  is  small. 

When  the  primary  nave  is  complete,  r— oo,  andws  haTO  at  once 
(rom  the  second  set  of  expressions 

"i       P  2»       J* 

C.--sinir.,   S„--cos-        ...     (18), 


"2«' 


so  that 


I'-i 


(19), 


as  we  know  it  should  b«. 
HuiLiw  '    •  In  the  application  to  the  problem  ot  the  shadow  of  a  circular 
>f  di-        disk  the  limits  of  tntrgntion  ar»  from  r  to  o .    If  these  integrals  bo 
lular  lenoted  by  C,  S',  wc  have 

(20), 

(21); 


c-c-c- 


S'-S.-S-xr» 


«Qd 


j(  _8ini3{         coaiy       1 


cr«+s''-^fVo»+v,') 


I»- 


Vq'+V 


.     .     .     (22), 

(o^*?- <^«'- 

WTien  th<  >oint  wherO  the  illumination  is  required  is  situated  upon 
the  axis,  f,  /,  i  are  zero.     Hence  Vj-l.Vi-O,  and 

I. L_ 

(a+hf 
the  same  aj  if  the  primary  wave,  had  come  on  unbroken.  This 
is  Poisson's  theoiim,  already  found  (§  10)  by  a  much  eimpler 
method,  in  which  attention  is  limited  from  the  first  to  points  upon 
the  axis.  The  distribution  of  light  at  other  points  upon  the  screeu 
is  to  be  found  from  (23)  by  means  of  the  scries  (16),  (17)  for  V, 
and  V,.'  Lommel  gives  turves  for  the  intensity  when  y  — t,  2t,  Sir, 
.  .  .  6t.  The  bright  ceatxal  spot  is  accompanied  by  rings  of  vary- 
ing intensity. 

Tht  limit  of  tire  geomot»ical  shadow  [f/(<i+ i)  -  »"/<»]  corresponds 
to  y=z.     In  tfaas  case 

Vi-J,(i)-J,(,-)4-J,(--)-.  ...-isin?     ...  .     (25). 

Condition       The  nurabcrs  computed  fcr  special  values  of  y  and  z  apply  to 
of  nikthe-  a  whole  class  of  problems.     SL  *e 
malicil  2)r  n  +  &     ,  2t  ^ 

-imilanty.  V'J    ^b"*  '    ^'Tb'^' 

bottt  1/  and  :  remain  unchanged,  even  when  \  la  conatoat,  if  wo 
sup[K>so 

fcccn,    r-x(<c^a (26). 

"We  may  fall   back  upon  Fraunholjr's  phenomena  by  supposing 
a»t—<3o,  or  more  generally  6—  -«,  so  that  y  — ©• 
Under  theac  circumstances 

C-Tr^-^,     S-0. 
*    a 

But  It  la  oiiDecessary  to  add  anything  further  under  tills  head. 
§  19.  PolarizcU%<m, 

A  ray  of  ordinary  light  is  symmetrical  with  respect  to  the  dirtc- 
,tion  of  propagation.  If,  for  example,  tUis  direction  be  vertical, 
there  is  nothing  that  can  be  said  concerning  the  north  and  south 
aides  ftf  the  ray  that  is  not  equally  true  cjncerning  the  east  and 
Test  Bidea.  In  poUrized  light  thin  symmetry  Li  losL  HuyL'cns 
Bhowed  that  when  a  ray  of  such  light  falls  upon  a  crystal  of  Iceland 
Kfiar,  which  ia  made  to  revolve  about  the  ray  as  an  axis,  the  pheno- 
mena vary  in  a  manner  not  to  be  represented  as  a  mem  nvolutiou 
with  the  anar.  Id  Kewtoa'a  language,  the  jay  itself  bos  aidts,  or 
ispoUrizeo. 


Mains  dist'overcd  that  ordinary  li^ht  may  W  jiolaiizt'd  by  rofloxion  Brew- 
ax  \v«ll  AS    by  double  refruotiou;   tiud  Bruwsti-r    provod    that  the  alar'a 
ctTcot  is  nrarly  coinploto  when  tho  tnngont  of  thu  nuglo  of  iucidcucc  law. 
is  et[ual  to  tho  rofrnclivo  index,  or  (which  conn\H  to  tho  aamo)  whon 
th«  ri'rtoctod  and  refracteti  rays  are  perponiiicular  to  ouo  another. 
Tho  light  thus  obtained  is  said  to  bo  polarized  in  tbo  plane  of  re- 
flexion. 

Reciprocally,  tho  character  of  a  iwlarizcd  ray  mny  bo  levcaleil  by 
submitting  it  to  the  test  of  reflexion  at  tho  appropriate  angle. 
As  tho  normal  to  the  reflecting  surface  revolves  (in  a  cone)  about 
the  roy,  there  are  two  azimuths  of  tho  piano  of  incidonce,  distant 
180",  at  which  tho  reflexion  is  a  uiaximum,  and  two  others, 
distant  90"  from  tho  former,  ot  which  tho  refloxion  (nearly) 
vanishes.  In  tlic  latter  cano  tho  piano  of  iniidciicv.  13  porjiondicular 
to  that  in  which  the  lii;ht  inust  bo  supposed  to  l.>ve  been  reflected 
in  order  to  acquire  its  |>olnrization. 

The  full  statement  of  tlie  law  of  double  refraction  in  somowliat  I>oublo 
complicated,  and  scarcely  to  be  mado  intelligible  except  in  termsi  n-frac- 
of  tlie  wave  theory;  but,  in  order  merely  to  shew  tlio  relation  of  tiou. 
double  refraction  in  a  uniaxal  crystal,  such  as  Iceland  spar,  to 
polarized  light,  we  may  take  tho  case  of  a  prism  so  rut  ,th;it  tho 
refracting  edge  is  parallel  to  tho  optic  axis.  By  traVbi-sing  t>uch  a 
prism,  in  o  piano  .  peipendicular  to  the  edge,  a  ray  of  ordinary 
light  ia  divided  into  two,  of  equal  iutensity,  each  of  which  is  re- 
fracted according  to  tbo  ordinary  law  of  Snoll.  "Whatever  may  be 
the  angle  and  setting  of  the  prism,  the  phenomenon  may  bo  repre- 
sented by  supposing  lialf  the  light  to  be  refracted  with  one  index 
(1"G5),  and  the  other  half  with  tlio  ditfereut  index  {1'48).  Tho  rays 
thus  arising  are  polarized, — the  one  more  refracted  in  tho  plane  of 
refraction,  and  the  other  in  the  perpendicular  plane.  If  these 
rays  are  now  allowed  to  fall  upon  a  second  similar  prism,  held  so 
that  its  edge  is  parallel  to  that  of  the  first  prism,  there  is  no  further 
duplication.  Tne  ray  tirst  refracted  with  index  1'65  is  refracted 
again  in  like  manner,  and  slTnilarly  the  ray  first  refracted  witli 
index  1'48  is  again  so  refracted.  But  the  case  is  altered  if  tho 
second  prism  be  caused  to  rotate  about  the  incident  ray.  If  tiio 
rotation  be  through  an  angle  of  90°,  each  ray  is  indeed  refracted 
singly  ;  but  the  indices  are  exchanged.  Tlie  ra^y  that  sufTered  most 
refraction  at  the  first  ])rism  now  sufl'ers  least  at  the  second,  and 
vice  versa.  At  intermediate  rotations  the  double  refraction  reasserts 
itself,  each  ray  being  divided  into  two,  refracted  with  the  above- 
mentioned  indices,  and  of  intensity  dependent  upon  tho  amount  of 
rotation,  but  always  such  that  no  light  is  lost  (or  gained)  on  tho 
whole  by  the  separation. 

Tho  law  governing  the  intensity  was  forD-.alated  by  Mains,  and  Law  of 
has  been  verified  by  the  measures  of  Arago  ar.d  other  workers.  If  Mains. 
6  be  the  angle  of  rotation  from  the  position  iu  which  one  of  tho 
rays  ia  at  a  maximuni,  while  the  other  vanUhes,  tho  intensities  are 
proportional  to  cos-d  and  sin^0.  On  the  Konio  scale,  if  we  neglect 
the  loss  by  reflexion  and  absorption,  tho  intensity  of  th*e  incident 
light  is  represented  by  unity. 

A  similar  law  applies  to  tho  intensity  with^  which  a  polarized 
ray  is  reflected  from  a  glass  surface  at  tho  Brewsterian  angle.  If  0 
be  reckoned  from  the  azimuth  of  maximum  reflexion,  the  intensity 
at  other  angles  may  be  represented  ^  by  cos^^,  vanishing  when 
9-90°. 

The  phenomena  here  briefly  sketched  force  upon  ua   the   vievi  Trans- 
that  the  vibrations  of  light  are  transverse  to  the  direction  of  pro-  vei-au 
pngfttion.      In  ordinary  light  the    vibrati**na  are  as  much   in  nno  vibm. 
transverse  direction  as  in  another  ;  and  wli«n  such  light  falls  ujiou  tions 
a    doubly    refracting,    or  retlecting,   mediuui,  tho   vibrations    aro 
resolved  into  two  delinito  directions,  constituting  two  rays  polarized 
in  perpendicular  planes,  and  differently  influenced  by  the  medium. 
In  this  case  the  two  rays  are  necessarily  of  equal  intensity. 

Consider,  for  example,  tho  application  of  this'idea  to  the  roflexiou 
of  a  ray  of  ordinary  light  at  the  Brewsterian,  or  polarizing,  angle. 
The  incident  light  may  be  resolved  into  two,  ot  equal  intensity, 
and  polarized  respectively  in  and  perpendicular  to  tho  plane  of 
incidence.  Now  we  know  that  a  ray  polarized  in  tho  plane  jicr- 
pendicular  to  that  of  incidence  will  not  bo  reflected,  will  in  ffict  be 
entirely  transmitted;  and  tlio  necessary  consequence  is  that  all  tlie 
light  reflected  at  this  angle  will  be  ^jolarizcd  in  the  piano  of  inci- 
dcnce.  The  opcratioir  of  tho  plate  is  thus  purely  selective,  tho 
polarized  component,  which  ia  missing  in  the  reflected  light,  being 
represented  in  undue  proportion  in  the  transmitted  light. 

If  the  incident  light  bo  polarized,  suppose  at  nn  angle  0  wicli 
the  piano  of  incidence,  the  incident  vibration  mny  bo  resolved  into 
COS0  In  the  one  plana  and  ninO  in  the  other.  Tho  latter  polarized 
component  is  not  reflected.  The  reflected  light  is  thus  in  all  cases 
polarized  in  the  plane  of  reflexion  ;  and  its  intensitij,  proportional 
to  the  square  of  the  vibration,  is  represented  by  7icos-0,  if  h  be 
the  intensity  in  which  light  is  reflected  when  polarized  in  tho  pluno 
of  reflexion.  Tho  law  of  Mains  is  thus  a  necessaiy  consequence 
of  the  principle  of  resolution. 

The  idea  of  transverse  vibrations  was  admitted  with  reluctance,  Ela.':tlc 
even  by  Young  and  Fresncl  themselves.     A  perfect  fluid,   such  a3  ittlid 
the  ethereal  medium  waa  then  bupposed  to  be,  is  essentially  incap-  theory. 
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•ble  of  transTcne  noranons.  But  there  eetms  to  he  no  reason  a 
priori  for  prefemng  one  kind  of  vibratioii  to  another  ;  and  the 
phenomena  oi  poIari-Tjtion  prove  conclusively  that,  if  luminous 
vibrations  are  analogous  to  those  of  a  material  medium,  it  is  to 
solids,  and  not  to  fluids,  that  we  must  look.  An  isotropic  solid 
ia  capable  of  propagating  t^o  distinct  kinds  of  waves,— the  first 
dependent  upon  rigidity,  or  the  force  by  which  shear  is  resisted, 
and  the  second  analogous  to  waves  of  sound  and  dependent  upon 
eompranbilUy.  In  the  former  the  vibrations  are  transversa  to 
the  directioa  of  propagation,  that  L',  they  may  take  place  in 
any  direction  parallel  to  the  wave  front,  and  they  are  thus 
suitable  representatives  of  the  vibrations  of  light.  In  this  theory 
the  Inminiferous  ether  is  distinctly  assimilated  to  an  elastic  solid, 
and  the  velocity  of  liqht  depends  upon  the  rigidity  and  dcnsilij 
assisrncd  to  the  medium. 
Kedium  Xhe  possibility  o!  'on^tudinal  waves,  in  which  the  displacement 
incom-  is  perpendicular  to  (  e  wave-front,  is  an  objection  to  the  elastic 
preaaible;  solid  theory  of  light,  ior  there  is  nothing  known  in  optics  corre- 
sponding thereto.  If,  however,  we  jupposo  with  Green  that  "the 
medium  is  incompressible,  the  velocity  of  longitudinal  waves  be- 
comes infinite,  and  the  objection  is  in  great  degree  obviated.  Such 
a  supposition  is  hardly  a  departure  from  the  original  idea,  inas- 
mncn  as,  so  far  as  we  know,  there  is  nothing  to  prevent  a  solid 
material  pos^^ssing  these  properties,  and  anapproximation  is  actu- 
ally presented  by  such  bodies  as  jelly,  for  which  the  velocity  of 
longitudinal  vibrations  ia  a  large  multiole  of  that  of  transverse 
ribratioQs. 

§  20.  InUr/ercnce  of  Polarized  Light. 

The  conditions  of  interference  of  polarized  light  are  most  easily 
deduced  from  the  phenomena  o[  the  colours  of  crjstalline  plates,  if 
»8  once  admit  Young's  view  that  the  origin  of  the  colours  is  to 
be  aonght  in  the  interference  of  the  dilferenlly  refracted  rays. 
Independently  of  nnv  hypothesis  of  this  kind,  the  subject  was 
directly  investigated  by  Kresncl  and  .\iago,'  who  summarized  their 
conclusions  thus  : — 

1)  Undar  the  same  conditions  in  which  two  rays  of  ordinary 


Uviof 

Interfer- 
ence. 


(1)  l/nd«r  tJie  same  conditions  m  wmcu  rwo  rays  oi   orainary 
;nt  appear  to  destroy  one  another,  two  rays  polarized  in  contrary 


(viz.,  perpendicular)  directions  are  \vithout  mutual  influence. 
(2)  Two  '  •"  ■  ■  •—      J—-- ■■ 


vo  rays  of  light  polarized  in  the  same  direction  act  upon 
one  another  like  orainary  rays ;  so  that,  with  these  two  kinds  of 
light,  the  phenomena  of  interference  are  identical. 

(3)  Two  rays  origivnUy  polarized  in  op^iosiU  diredionj  v^kj  after- 
wards bo  brought  to  the  same  plane  of  polarization,  uilhoiU  thereby 
acquiring  the  pover  to  i^Jtuence  one  anUher. 

(4)  Tko  rayt  polarized  in  opposiU  direelions,  and  a/tei-war^a 
troughl  lo  timila'  polarizations,  react  in  the  aame  manner  as 
natural  rays,  •/  they  arc  derited  from  n  beam  originally  polarized 
in  one  dirteliori. 

The  fact  that  opposit«1y  polariud  rayi  cannot  be  made  ti>  inter- 
fere may  of  itsolf  be  regarded  ss  a  proof  that  the  vibrations  are 
tnniTer»  ;  and  the  jirinciple,  once  admitted,  gives  an  intelligible 
account  of  all  the  varied  phenomena  in  this  field  of  optica.  The 
only  points  on  which  any  difficulty  arises  are  as  to  the  nature  of 
ordwary  on  polarized  light,  and  the  rale*  according  to  which  in- 
tensity  ia  to  bo  calculated,  it  will  bo  proper  to  consider  these 
questions  somewhat  fully. 
Plane  In  ordinary  (plane)  polarized  Fight  the  vibrations  are  supposed  to 

polarlia.  be  in  one  direction  only.     If  z  and  y  It  rectangular  coordinatca 
Uon.  in  the  plane  of  the  wave,  we  may  take,  aa  representing  a  regular 

Tibration  of  plane-polarixcd  light, 

z  — ncas(^-a) (1), 

where  #  — 2»(/t,  and  o,  a  denote  constants.  It  must  be  rememliered, 
however,  that  in  optics  a  regular  vibration  of  this  kind  never  pre. 
aenta  itself.  In  the  simplest  case  of  arproximately  monochromatic 
light,  the  amplitude  and  phase  must  lie  regarilcd  (9  t)  ns  liable  to 
inre^uint  Tnn-'inii,  and  all  that  we  are  able  to  appreciate  is  the 
pii-i  ■  iited  by  Mfo").     If  a  number  of  thow  irre- 

gnl  ■  are  combined,  the  intensity  of  the  mixture 

car.  •,-'.m  a  mere  knowledge  of  the  separate  intcn- 

•iti",  onir-i  we  have  assurance  thai  the  streams  are  independent, 
that  i«,  wit)in.i.  rnnt'ul  phs«>. relations  of  a  durabl«  character.  For 
in«t  *  •  s'rrams  combine  Into  one  of /oKr- 

fbli  ■■  same;  while,  if  the  phases  are 

opf-  '        '  >.     It  is  only  when  the  streams 

are  imlept-ndrnt,  m  tliat  Ibr  pfaa»-relation  is  arbitrary  and  variable 
from  mntnrnt  lo  moment,  that  the  apparent  resultant  intensity  la 
Oerr  '  '    'f  the  sef«rate  intensitiea. 

I:  lependsnt  Tibrationa  of  type  (1)  bo  nipcr- 

Poa-  :. 

( 1  a,  COS  a,]  coa  f  4-  [2a,  sio  a,]  sin  ^ , 
and  the  momentary  Intfiisity  is 

[Sa,  COS  aj* -f  [Sa,  sin  a,f , 
or 

g,*4-a,*->-.. .  -f  aiia,  r"s  (a,  -«,)■»■..  


I  rresael  s  Wtti,  nl  L  ^  Ul 


The  phase-relations  being  unknown,  thU  quantity  is  quite  indet«r< 
minate.  But,  since  each  cosine  varies  from  moment  to  mpmcrt,  and 
on  the  whole  ia  as  much  positive  as  negative,  the  mean  intensity  ia 

M(a,»)-HI(a,')-^.... 
that  is  to  say,  is  to  be  found  by  simple  addition  of  the  separate 
intensities. 

Let  us  now  dispense  with  the  restriction  to  one  direction  of  Elliptic 
vibration,  and  consider  in  the  first  place  the  character  of  a  rcjutar  pol^-iza- 
Tibration,  of  given  frequency.     The  general  expression  will  be  tion. 

x  —  acos{ip-a),  y-bcos(^- $)   .     .     .     (2), 

where  a,  a,  b,  $  are  constants.  If  /3  — a,  the  vibrations  are  executed 
entirely  in  the  plane  x/y  —  a,'b,  or  the  light  is  plane. polarized.  Or 
if  ^  — T-o,  the  light  is  again  plane-polarized,  the  plane  of  vibration 
being  x/y—  -ajb.  In  other  cases  the  ribrations  are  not  confined 
to  one  plane,  so  that  the  light  is  not  plane-polarized,  but,  in  con- 
formity with  the  path  denoted  by  (2),  it  is  said  to  be  tlliptically- 
TClarized.  If  one  of  the  constituents  of  elliptically -polarized  light 
be  suitably  accelerated  or  retarded  relatively  to  the  other,  it  may 
bo  converted  into  plane-polarized  light,  and  so  identified  by  the 
usual  tests.  Or,  conversely,  plane-polarized  light  may  bo  converted 
into  elliptically-polarized  by  a  similar  operation.  The  relative 
acceleration  in  question  is  readily  effected  by  a  plate  of  doubly 
refracting  crj-stal  cut  parallel  to  the  axis. 

If  B  —  ai^T,  whether  in  the  first  instance  or  after  the  action  of 
a  crystalline  plate, 

z-ocos(^-o),  y-±isin(^-a)  .     (3). 

The  maxima  and  minima  values'of  the  one  coordinate  here  occur 
synchronously  with  the  evanescence  of  the  other,  and  the  co- 
ordinate axes  are  the  principal  axes  of  the  elliptic  path. 

An  important  particular  case  arises  when  furllier  b  —  a.     The  Circular 
path  is  then  a  circle,  and  the  light  is  said  to  be  ci'rcu/ar/i/- polarized,  polarira- 
According  to  the  sign  adopted  in  the  second  equation  (3J,  the  circle  tion. 
is  described  in  the  one  dir^tion  or  in  the  other. 

Circularly  polarized  light  can  l>e  resolved  into  plane-polari.-cd 
components  in  on;/  two  rectangular  directions,  which  arc  such  that 
the  intensities  are  equal  and  the  phases  different  by  a  quarter 
period.  If  a  crj'stalline  plate  be  of  such  thickness  that  it  retarda 
one  component  by  a  quarter  of  a  wave-length  (or  indeed  by  any 
odd  multiple  thereof)  relatively  to  the  other,  it  will  convert  piano 

fiolorized  light  into  circularly-polarized,  and  converselv, — in  tho 
after  case  without  regard  to  the  azimuth  in  which  it  is  Veld. 

The  property  of  circularly-ixilarized  light  whereby  it  is  capablo 
of  resolution  into  oppositely  plane-polarized  componenta  of  equal 
intensities  is  possessed  al.so  by  natural  un|x>larized  light;  but  the 
discrimination  may  be  cdectcd  experimentally  with  the  aid  of  the 
quarter-wave  plate.     By  this  agency  the  circularly-polarized  ra- 
converted  into   plaoe-iolarized,   while  the   natural  light   remt- 
apparently  unaltered.     The  ditficulty  which  remains  U  rather  t 
explain  the  physical  character  of  natural  light     To  this  we  shall 
prc^riitly  return ;  but  in  the  meantime  it  is  obvious  that  the  coQ- 
Ftitution  of  natural  light  ia  essentially  irregHlar,  for  we  have  seen 
that  absolutely   regular,    i.e.,    absolutely   homogeneous,    light   M 
neeessarily  {elKptieally)  polarized. 

In  discu.vsing  thrfvibration  represented  by  (2),  we  have  considered 
the  amplitudes  and  phases  to  bo  constant ;  but  in  nature  this  is  no 
more  attainable  than  in  the  ca.so  of  plane-polarized  light  In  order 
that  tho  elliptic  polarization  may  tw  of  a  definite  chiirsctcr,  it  is 
only  neceasary  that  the  rolio  of  amplitudes  and  the  diferenec  of 
pha-ses  should  be  absolute  constants,  and  this  of  course  is  consistent 
with  the  same  degree  of  irregularity  aa  was  admitted  for  plana 
vibrations. 

The  intensity  of  elliptically-polarized  light  is  the  sum  of  tho 
intensities  of  its  rectanjiular  components.  This  we  nisv  consider 
to  be  an  experimental  fact,  aa  well  a  consequence  of  t}ie  theory 
of  transierse  vibrations.  In  whatever  form  such  a  theory  may  b« 
sdopted,  the  energ)'  propagated  will  certainly  conform  to  this  law. 
When  the  coiistanU  in  (2)  are  regarded  aa  subject  to  lanation, 
the  apparent  intensity  is  represented  by 

W;a').fM^I^  ....     (4). 

■We  are  now  in  a  position  to  examine  the  constitution  which  must  Ucpolar 
bo  ascril>t<l  to  natural  light     Th«  conditions  to  W  sAtisf.rd   are  Ued  Ugbl 
that  when  rrsolvcl  in  any  plane  tho  mean  intensilv  of  tho  libra- 
lions  shall  lo  independent  of  the  orientation  of  the  plsno,  and, 
further,  that  this  pro]*rty  shall  Iw  unsllcrtcd  by  an. 
live  irianl.itinn  ol  the  rtctsnKiilar  r<im|«'nrnts  ini 
have  been  resolved.     The  original  rlbralirn  I'eing  !■ ;  , 

z-ocos(«-«),  y~bex»(^-t), 

or,  as  we  may  write  11,  since  we  are  concerned  only  with  phaae 
diftmtm, 

i~aeot^,  y-bem(^-i)  .     (6), 

let  ns  suppose  that  the  second  coait«ncnt  is  subjected  to  a  retards, 
tion  «.     Thus 

a-acos^,  y~in)%\^-  t-ti    .     ■     .     (0\ 

in  which  a,  b,  »  will  be  regaidcd  as  subject  to  rspid  laiiaticu. 
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wba»  •  remuns  consUoL     If  tlio  ribration  rapinumted  by  tO)  be 
now  reiolrtd  in  a  direction  x',  making  on  anglo  »  with  z,  wo  have 
s'  — ao«^<:oa»  +  Jcoa(^-J-  i>»iii » 
-[n  ciM  «  +  6  sin  ■  coj (J  + ,)] CM f)  +  6 sin «i sin  (S  +  f ) sin  ^  J 
and  th«  intensity  is 

a'cos'«  +  4=5io*«  +  2<iJco»»Bin«icos(S  +  «)  .  .  \T). 
Of  this  eipression  w«  take  the  mean,  .i  and  «  rcnmiuing  constant 
Thas  the  api^arcnt  intensity  nmy  bo  written 

Jl(r^)  -  Mi,i')  cos=M  +  i\{f)  sin  =»  +  2>I[(i6  cos  (8  +  f)]  cos  u  sin  »  (8). 
hK«-  In  order  now  that  the  strvam  may  satisfy  the  conditions  laid  down 
»ar7  con-  as  necessary  for  natural  light,  (8)  mnsl  be  independent  of  »  and  . : 
dilioct,    so  that 

M(<r)-SI(6--) (9), 

iI{(i4cosJ)-M(<iJsinJ)-0 (10).' 

In  thesa  eqnations  o'  and  4'  represent  simply  the  intensities,  or 
sqaares  of  amplitudes,  of  the  x  and  ij  vibrations;  and  the  other 
two  quantities  admit  also  c' a  simple  interpretation.  The  value  of 
y  may  be  written 

j/-!icos8cos^  +  Jsin!sin0  ....  (11); 
froni  which  wo  see  that  tcosj  is  the  coelhcient  of  that  part  of  the 
y  vibration  which  has  the  same  phase  as  the  x  vibration.  Tlius 
abcoiS  may  be  interpreted  as  the  j.roduct  of- the  coefficients  of 
ihe  pnrU  of  tho  x  and  y  vibratioift  which  have  the  same  phase. 
Next  snpposo  the  pluse  of  y  accelerated  by  writing  Jt  +  0  in  place 
of  p.     Vie  should  thus  have 

y—  -6co3  3sin0  +  6&in  8co3  0, 
■odalsint  npresents  the  product  of  the  cocfEcients  of  tho  parts 
which  aro  now  in  the  same  phase,  or  (which  is  the  same)  the  pro- 
duct of  the  cocmcieuts  of  tho  x  vibration  and  of  that  part  of  the  w 
Vibration  which  was  90°  behind  in  phase.     In  general,  if 

I-Acos0  +  A'sin<s,  y-icos^  +  A'siu^  .     (12), 

the  first  product  is  W  +  AX'  and  the  second  is  ]J/-h'k. 

Let  us  next  examine  how  the  quantities  which  we  have  been 
considering  are  affected  by  a  transformation  of  coordinates  in 
accordance  with  tho  formulae 

,_.    ,   f'-'coso.  +  ysiuo.,  y"- -arsin  w  +  ycoso,   .     (13). 

a:'-cos0{(icos»  +  Jsin»co3S} -fsin^.isinSsinu      .     (11), 

!^-cos0{-asin<u  +  6co3t»cos8}+siu0.65inScosa..     (15)- 
whence  " 

amp.»ofy-a«cos=a,  +  J3sin'<B  +  2rtJcos8siniocosB     .     (16), 

omp.'ofy'-o'sin»«  +  i=cos'(i,-2aicos5siu:„co3a,     .     (17)! 
(n  like  manner 

Firetproduct-(4=-a=)sinacos«  +  a6cos8(cos'«-sin=ai)    (18), 
Second  proiluct  —  a}  sin  8 ngi' 

pc  second  prKluct,  representing  the  circulating  part  of  the  motion! 

IS  thus  unaltered  by  tho  transformation. 

J:^l^r^^n!i^ '"  *';•  ™f 'J^-^tio"  of  the  mean  ouantities  which 
occur  in  (9),  (10),  writing  for  brevity 

U(«-)-A,  Il(i=)-B,  M(aJcos8)-C,  M(aisiu8)-r) 

Frorn  (16),  (17),  (IS),  (19),  if  A',  B',  C,  D'  denote  the  corre- 

Biwndmg  quantities  after  transformation, 

A'-Aco3=<o  +  Bsin=<ii  +  2CcosMsinD  .     .  (20) 

B -Asin>u  +  Bcos'B-2Ccosu3in<,:  .     .  (21)' 

C-C(co5=<«-sin-o,)  +  (B-A)co3Bsina..     .     .     (22)! 
^  "iJ (23) 

These  formulx  nrove  tliat,  it  the  conditions  (9),  (10)!  shown  to  be 

"f-Ti^f'"  °  "  """.  ""*  ''S'"  ™»y  ^^^""^  »3  natural  light,  he 
aatislied  for  one  set  of  axes,  they  are  equally  satisfied  with  any 
other.  It  IS  thus  a  matter  of  indilfeicnee  with  respect  to  whu 
axes  the  retardation  .is  supposed  to  be  introduced,  and  tho  con- 
ditions (9),  (10)  are  sufficient,  as  well  as  necessary,  to  characterize 
natural  JignL 

Reverting  to  (8),  wo  seo  that,  whether  the  light  be  natural  or 
^"in  i  1  "^^J^"^"-  ^  f"  o»  "periinontal  tests  can  show,  is  deter- 
mined  by  the  values  of  A,  B,  C,  D.  The  effect  of  a  change  of  axes 
«  gtveu  by  (20  ,  ic,  and  it  U  evident  that  the  new  axes  may 
always  be  so  chosen  tluit  C'-O.  for  this  purpose  it  is  only 
necessary  to  Uke  u  such  that  ■' 

tan2«-2C/{A-B)-. 

]L^7,^l\°°r  "***  \™  "•>■","  fu-xl^mental  axes,  the  values  of  the 
consUnU  for  any  others  lucliucd  to  them  at  angle  »  will  be  of  the 

A  -  A,  cos'  <o  -^  B|  sin'  a>  1 

B-A,sin'i»-f  B,  cos^u  J (24). 

C  — (B|  -  A,)co3  »  sin  w  J 
U  A,and  B,  are  hen,  equal,  then  C-0,  A-B  for  all  values  of 
Ti,.  V  this  case,  the  light  cannot  b=  distinguished  from  natural 
light  by  mere  resoiition  ;  but  if  D  bo  finite,  the  diffeieuce  may  be 
made  apparent  with  the  aid  of  a  icUrding  pinto. 

»  Verdcl,  Lev>ni  (TOjillgiie  Pliyiliut,  n,l.  11.  p.  8J. 


If  A,  and  B|  aiv  unequal,  they  repreienl  the  ninximiim  ind 
minimum  values  of  A  and  B.  The  intensity  ii  then  a  funclioii  of 
the  pline  of  u-sululion,  and  tlie  light  in.iy  bo  recognized  as  pnitiiill) 
polai  izej  by  tho  u^ual  tests.  If  either  A,  or  11,  vanishes,  tho  light 
IS  l'laiic-|H)Iarized.' 

\Vhcn  several  iiide|KndeJit  strcims  of  light  aro  combined,  tho 
values,  not  only  of  A  and  B,  but  also  of  C  aiul  1),  for  tho  mixtui-o, 
aiv  to  be  found  by  biniplo  addition.  It  must  hero  Iw  distinctly 
undci-btood  that  Ihcro  aro  no  pcrniunciit  ph.isc  relations  between 
one  comixincnt  and  another.  Sup]>o5c.  for  example,  lli.it  there  aio 
two  streams  of  li-ht,  e:ich  of  which  salisli.s  tho  relations  A- 1!. 
C-0,  but  makes  the  value  of  D  linite„  If  the.  two  values  of  1)  aio 
equal  and  opposite,  and  the  streams  ai-o  imlepondent,  tho  mixturo 
constitutes  natural  light.  A  partieular  case  .irises  when  rarh  eom- 
iJonent  is  circularly-iyjiarized  (1)-±A-±B),  ono  in  tlie  liglit 
handed  and  the  olhcr.in  tho  left-lianded  direction.  The  iiitcusil  ca 
being  ccpiiil,  tho  mixture  is  equivalent  to  lultural  light,  but  only 
under  the  restriction  that  the  streams  .iro  without  iihasc-ichilio'!. 
If,  on  the  contrary,  the  second  slrcain  bosimilarto  tlic  first,  allect.  I 
merely  with  a  consUnt  retardation,  tho  icsuUaut  is  not  uatuKil, 
but  completely  (plane)  polarized  light. 

We  will  now  prove  that  the  most  general  mixture  of  light  r.-.ij  Analysis 
bo    regarded    as  compounded   of  one  ilream  of   light  elliptieailj    ol  seucr:* 
polarized  in  a  deHiiito  manner,  and  of  nn  independent  stie.iin  of  case, 
natural    light.     The  theorem  is  due  to  Stokes,^  but  the  method 
th.1t  we  shall  follow  is  that  of  Vcrdct.' 

In  the  fii-st.pl.ice,  it  is  necessary  to  observe  lint  tlio  laliies  of  tho 
fundamental  quantities  A,  U,  C,  D  are  not  liee  liom  restriction. 
It  will  bo  shown  that  ill  no  case  can  C-'-fD-  exceed  All. 

In  equations  (2),  expressing  the  vibration  at  any  luomclit,  lot 
"i.  'i.  "i,  /3„  bo  tho  values  of  a,  4,  a,  3  during  an  interval  of  time 
proportional  to  m„  and  in  like  manner  let  the  suffixes  2,  3,  .  .  .  . 
correspond  to  times  proportional  to  vi.,,  i/ij,  ....     Then 

AB - 7<ii-(i,=4j'  +  m.ra.rO.J'  +  .  ..+  vii>iiJafl.r  +  ti-fb^')  +  .  .. 
Again,  by  (12), 

C  -  w,a,4,(cos  a,  cos  /3,  -f  sin  a,  sin  0^)  +  ... 

■=)/ijrt,4i  cos  Bi  +  iitM  b^coi>8^  +  , . . , 
D  —  ?n,aj4j  sin  S^  -t-  in/t.J>.^  sin  o^  -I- ...  ; 
wnero,  as  before, 

5l-^,-  a,,      5,-^,-a,,     .... 
Thus, 

C-  -h  D=-  )ni=o,-6,=  +  m.?a.?li.-  +  ...  +  m^mji-^h^aji^  cos  (8.^  -  SJ  h  ,    . 
From  those  equations  we  sec  that  AB  -  C  -  D"  reduces  itself  lo 
a  sum  of  terms  of  the  form 

m^nula^-b.f  +  a.rb^-  -  <laji^aj>,  cos  (8.  -  5 J] , 
each  of  which  is  essentially  positive. 

Tlio  only  case  in  which  the  sum  can  vanish  is  when 
8,  -  Sj  -  8j  - . . .  , 
and  further  b^-.a^-b^-.u.-b^-.a.^-.  . 

Under  these  conditions  the  light  is  reduced  to  bo  of  a  definite 
elliptic  character,  although  the  amplitude  and  phase  of  the  system 
as  a  xckolc  may  bo  subject  to  rapid  variation.  Tho  cllintic  coi>- 
stants  aro  given  by 

4-/V--B/A,  tanS-D/C.     .     .     .     (25). 

In  general  AB  exceeds  (C-  +  D-);  but  it  will  always  bo  possible 

to  find  a  positive  quantity  H,  which  when  subtracted  from  A  and  B 

(themselves  necessarily  positive)  shall  reduce  tho  product  to  equality 

with  C'--(-D',  ill  accordance  with 

(A-H)(B-H)-C'-Hb'  .     .  .     .     (26). 

The  original  light  may  thus  bo  resolved  into  two  groups.  For  tho 
Hist  group  the  constants  are  H,  H,  0,  0 ;  and  for  the  second  A  -  H, 
B  -  H,  C,  D.  Each  of  these  is  of  a  simijle  character ;  for  the  first 
repiesenU  natural  light,  and  the  second  light  elliptically  polarized. 
It  is  thus  jiroved  that  in  general  a  stream  of  light  may  be  rcgardeil  Stokes'a 
as  comnoscd  of  one  stream  of  natural  light  and  of  another  elliptic-  theorera. 
ally-polarized.  Tho  intensity  of  tho  natural  li"ht  is  211,  whero 
from  (26) 

H-i(A-fB)-*V{(A-B)=-)-4(C=-i-D=)}     .     .     (27). 

Tho  elliptic  constants  of  the  second  component  aro  given  by 

4Va»-.(B-H)/(A-H),  tanS-D/U  .     .     (28), 

and 

JI(«')-A-H (20). 

If  D-0,  and  'hereforo  by  (28)  8-0,  the  second  component  is 
plane-polarized.  This  is  regarded  as  a  parUcular  case  of  elliptic 
polarization.     Again,  if  A-B,  C-0,  tho  polarization  is  circular. 

Tho  laws  of  interference  of  polarized  light,  discovered  by  Fresnol 
and  Arago,  are  exactly  what  the  theory  of  transverse  vibrations 
would  lead  us  to  exj^'ct,  when  once  wo  have  cleared  up  the  idea  of 
unpolarized  light.  Ordinary  sounu;s,  such  as  the  sun,  emit  un- 
polarizcd  light.     If  this  be  resolved  in  two  opposite  direitions,  tlio 


-  In  Ihls  case  I),  iiecc«anrlly  vanlBlics. 

3  "  On  tho  Coriiposillon  und  ItesoJntion  ot  Streams  of  Llglit  from  Diifcrent 
Sourcvj,'  Citmi.  Mil.  Tram.,  18i2.  i  Lx.  ctl.,  f.  M. 
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,,oUmed  components  ar*  not  only  each  irrepilar  but  there  i^  no 
Jx^rmanent  fhasc-rcUtion  between  them  No  hght  denved  from 
{.ne  can  therefor,  ever  interfere  regularly  with  light  denved  from 
the  other.  If,  however,  vre  commence  «nth  pUncpolarued  light, 
wo  have  only  one  K:ries  of  irregnlarifies  t3  deal  with.  ^\  hen 
rcMlved  in  two  rectangular  directions,  the  components  cannot  then 
interfere  but  only  on  account  of  the  perpendicularity.  If  brought 
back  by'resolction  to  the  same  pUne  of  polarization,  interference 
becomes  possible,  bccjusa  the  same  series  of  irregalarities  are  to  be 
found  in  both  components. 

§  21.  DoubU  SefTOctim. 
The  construction  by  which  Hnygens  eitpUined  the  ordinary  and 
extraordinary  refraction  of  Iceland  spar  has  already  been  given 
(Light  to'  liv.  p.  610).  The  wave-surface  is  in  two  sheets,  com- 
TXMcd  of  a  sphere  and  of  an  ellipsoid  of  revolution,  inTcontact  with 
one  another  at  the  extremities  of  the  polar  axis.  In  biaxal  cr)-stals 
the  wave-surface  U  of  a  more  complicated  character,  including  that 
of  Huygcns  as  a  particular  case. 

It  is  not  unimportant  to  remark  that  the  essential  problem  of 
double  refraction  is  to  determine  the  two  velocities  with  which 
plane  waves  are  propagated,  when  the  direction  of  the  normal  to 
the  wave-front  U  assigned.  When  this  problem  has  been  solved, 
the  determination  of  the  wave-surfaco  is  a  mere  matter  of  geometr>-, 
not  absolutely  necessary  for  the  explanation  of  the  leading  phcno- 
mena  but  convenient  as  affording  a  concise  summary  oj  'ha 
principal  laws.  In  all  cases  the  wave-surface  is  to  Us  regarded  as 
the  envelope  at  any  subsequent  time  of  all  the  plane  wavc-fronU 
which  at  a  given  instant  may  be  supposed  to  be  passing  through  a 
u-irticutar  point  ,   '     ,     .        ,  -    .v 

In  singly  refracting  media,  where  the  velocity  of  a  wave  is  the 
same  in  all  directions,  the  wavenormsl  coincides  with  the  ray.  In 
doubly  refracting  crysUU  this  law  no  longer  holds  good  Ihe 
principles  by  which  the  conception  of  a  ray  is  justified  (5  10),  when 
applied  to  this  ciie,  show  that  the  centre  of  the  zone  syaem  is  not 
in  general  to  be  found  at  the  foot  of  the  perpendicular  ui^n  the 
primar>-  wave-front  The  surface  whoso  contact  with  the  primary 
wave-front  determiuca  the  element  from  which  the  Bccondary  dis- 
tnrUnce  arrives  with  least  retardation  is  now  not  a  sphere,  but 
whatever  wave-surface  U  appropriaU  to  the  medium.  The  direc- 
tion of  the  ray,  corresponding  to  any  tangent  plane  of  the  wave- 
aiirfcce,  is  thns  not  the  normal,  but  the  radius  vector  drawn  from 
the  centre  to  the  point  of  contact  ,.     ,     ,    . 

The  velocity  of  propagation  (reckoned  always  perpendicularly  to 
the  wave-front)  may  be  conceived  to  depend  upon  the  direction  of  the 
wave-front  or  wave-normal,  and  upon  what  we  may  call  (at  any  rate 
figuratively)  the  direction  of  vibration.  If  the  velocity  depended 
exclusively  upon  the  wave-normal,  there  could  be  no  double,  though 
there  might  be  rzlrn ordinary,  refraction,  i.e.,  refrocUon  deviating 
from  the  law  of  Bnell ;  but  of  this  nothing  is  known  in  nature.  I  he 
fact  that  there  are  in  general  two  velocities  for  one  wave-front  proves 
that  the  velocity  doi»-nds  upon  the  direction  of  vibration. 
.  According  to  the  Huygenian  law,  confirmed  to  a  high  depc  of 
accuracy  by  the  observations  of  BrewsUr  and  Swan,'  a  ray  polanznl 
in  «  princip«l  plane  (i.e.,  a  plane  passing  through  the  axi»)  of  a 
uniaxal  crystal  auffers  ordinarr  refraction  only,  that  is,  propogates 
itself  with  the  same  velocity  In  all  directions.  The  interpretation 
which  Fresnel  put  upon  this  is  that  the  vibrations  (nndentood  now 
in  a  literal  •«n«<-)  are  perpendicular  to  the  plane  of  polarization, 
•■•••■         ■  ;,  constant  because  the  direction  of  vibration 


The  potential  energy  of  displacement  of  a  single  molecule  from  Energy  of 
its  position  of  equilibrium  is  ultimately  a  quadratic  function  of  the  dispUce- 
thre«  components  reckoned  parallel  to  any  set  of  rectangular  axes,  ment 
These  axes  may  be  so  chosen  as  to  reduce  the  quadratic  function  to 
a  sum  of  squares,  so  that  the  energy  may  be  expressed, 
1^      1  _5»i  ,  1  ta_»  i  1 .2.-5 


V-ioV  +  i»V  +  Je=C- 


(1). 


.y  reloted  (perpendicular)  to  the  axis.     Tlie 
;  lea  in  the  fertile  brain  of  Fresnel  Ud  him  to 


and  thst 

is  in  all 

devolopTi,  ■  '"-••  ■"  «■""  >--■*••-   -• —  -•  -.-'---      ,  , 

the  reiuarkabie  discovery  of  the  law  of  refraction  in  biaxsl  crystals 

Th"  hyr"the»ei  upon  which  Fresnel  based  his  attempt  at  t 
me'  '     .ry  are  thus  summarized  by  Vcrdft:  — 

, lions  of  polariied  light  are  perpcndlculaf  to  the 
pli'  ition;  , 

{•i,  VlJ>  el««lic  foreca  calle.1  into  play  dnnng  the  propagation  of 
a  iv.tem  o(  plane  wave*  (of  rectilinear  transverse  vilrationi)  dilTer 
(,,,;  •  '  ■  '-,  ,levelop«d  by  the  parallrl  displacement  of  a 
,j,  V  a  constant  factor,  independent  of  the  p«r- 

lir  ■  plane  of  the  wave ; 

(3,  \Vl,m  a  1....1."  wave  propngalea  itvlf  in  any  homogeneous 
ineilinm.th.roraron-nti  parallel  lolhe  wave-front  of  the  elastic  foreoa 
£4j>    '  '   •     ■<■■  \,y  thn  vibratiom  of  the  wave  are  alone  oprmtive; 

ily  of  a  plane  wave  which  propagates  itself  with 
|. ,  ;  in  any  homogeneous  medium  is  projmrtional  to  the 

iJ,  ■  >  •  effective  component  of  the  elastic  force  developed 

'j,,,, .i-lf  *«•.  •  —  i..i\'  .ware  that  his  theory  wa«  deficient 

in  rigour,  and  In.lr.  tl.  to  be  ..id  in  defence  of  hi. 

«:ond  hyrothe.i.       '  '    'h.  «t'M  hi.toric.l  intere.t  of 

thi.  theory,  •'  ,  1 

conelnston   *a   ' 

crystal.,  rend'-.-  - - ■ _1_ 

I  Um^  nni.,  ««L  nl  ^  IT*. 


where  {,  ii,  fare  the  three  component  displacements.  The  corre- 
s[X)nding  forces  of  restitution,  obtained  at  once  by  differentiation, 

"»  X-a'f,  -i-Vh,,  Z-e»C      •     •     •     W- 

The  force  of  restitution  is  thus  in  general  inclined  to  the  direction 
of  displacement.  The  relation  between  the  two  directions  X,  Y,  Z 
and  {,  7),  C  '8  the  same  as  that  between  the  normal  to  a  tangent 
plane'an'd  the  radius  vector  p  to  the  point  of  contact  in  the  ellipsoid 

a'{'-hiV  +  c»C-l (3). 

If  o'  V,  (?  an  unequal,  the  directions  of  the  coordinata  axes  are 
the  only  ones  in  which  a  displacement  calls  into  operation  a  parallel 
foree  of  restitution.  If  two  of  the  quantities  o',  V,  (?  are  equal, 
the  ellipsoid  (S)  is  of  revolution,  and  every  direction  in  th^  plane 
of  the  equal  axes  possesses  the  property  in  question.  Tms  is  the 
case  of  a  uniaxal  crystal.  If  the  three  quantities  a»,  V,  ^  are  all 
equal,  the  medium  is  isotropic.  «   ,•     i 

If  we  resolve  the  force  of  restitution  in  the  direction  of  displace- 
ment we  obtain  a  quantity  dependent  upon  this  direction  in  a 
manner  readily  expressible  by  moans  of  the  ellipsoid  of  elasticity 
(3).  For,  when  the  total  dispUcement  U  given,  this  quanUty  is 
proportional  to  ,y  +  j^^^^ 

that  is  to  say,  to  the  inverse  square  of  the  radius  vector  p  in  (8). 

We  hsve  now  to  inquire  in  what  directions,  limited  to  a  particular  IHrec 
plane,  a  displacement  may  be  so  mado  that  the  prcjfdxon  of  the  tlons  of 
force  of  restitution  upon  the  plane  may  bo  narallel  to  the  di«P'»r«-  vibra- 
ment     The  answer  follows  at  once  from  the  property  of  the  ellip-  tion. 
soid  of  elasticity.     For,  if  in  any  section  of  the  ellireoid  we  have  a 
radius  vector  such  that  the  plane  containing  it  and  the  normal  to 
the  corresponding  tangent  plane  is  perpendicular  to  the  plane  of 
the  section,  the  tangent  line  to  the  section  must  be  periKudicular 
to  the  radius  vector,  that  is,  the  radius  vector  must  be  a  principal 
axis  of  the  section.     There  are  therefore  two,  and  in  general  only 
two,  directions  in  any  plane  satisfying  the  proposed  condition,  and 
these  are  perpendicular  to  one  another.     If,  however,  the  plane  be 
one  of  those  of  circular  section,  every  line  of  displacement  is  such 
that  the  componmt  of  the  force,  resolved  piriUel  to  the  plane, 
coincides  with  it  .     ^         ,         «. 

According  to  the  principles  laid  down  by  Frcsliel,  wo  have  now 
complete  data  for  the  soliiUon  of  the  problem  of  double  refraction. 
If  the  direction  of  the  wave-front  be  given,  there  are  (in  general) 
only  two  directions  of  vibration  such  that  a  single  wave  Upropa- 
gatcd  If  the  actual  displacements  do  not  conform  to  this  condi- 
tion they  will  be  resolved  into  two  of  the  required  character,  and 
the 'componcnto  will  in  general  bo  propagated  with  different 
velocjtiea.  The  two  directions  are  the  princii«l  axes  of  the  section 
of  (3)  made  by  the  wave-front,  snd  the  velocities  o(  propagaUon  ara 
inversely  proportional  to  the  lengths  of  these  axes. 

The  law  connecting  the  lengths  of  the  axes  with  th.;  direction 
(/  m,  n)  of  the  plane  is  a  question  of  gcometti- ;'  and  indeed  tho 
whole  investigation  of  the  wave  surface  may  be  elegantly  earned 
through  geometrically  with  the  aid  of  certain  theorems  of  Mac 
Cullagh  respecting  apaidal  surfaces  (f>almon.  ch.  xiv.).  For  this, 
howefer,  we  have  not  apace,  and  must  conUnt  ourselvea  with  a 
sketch  of  the  analytical  method  of  treatment 

If  e  bo  the  velocity  of  propagation  in  direction  I.  m,  «,  the  waT»- 


surface  is  the  envelope  ol  plane. 

(J:■^my-^ni  — » \*\ 

where  »  is  a  function  of  /,  m,  n,  whoso  form  is  to  be  determined. 
If  (^^  ji,  ,)  bo  the  corresponding  direction  of  vibration,  then 

fA-miji-Hir-O l^V 

AcconUng  to  the  principles  laid  down  by  Freanel,  we  »y  at  once 
that  the  force  of  re»titution  (o'a.  fc«^,  c'r),  correii^nding  to  a 
dUnlacement  unity,  is  rnuivslent  to  a  force  i'  alon;(  (A,  ;..  »).  to- 
gether with  tome  force  (?)  along  (/,  m,  »).  Keeolnng  parallel  to 
the  coonlin.te  axes,  ne  get 

*-?r?-        '^-prp.        '-^rrp  .   •   •  («^ 

Multiplying  the.,  by  I,  m.  h  reapecUrely,  and  taking  account  of  Uw  of 
1,  that  "'<»*«'• 


nP 


(5). 


....     (7) 

i,  the  relation  «>nghl  for  between  r  and  (/.  m.  n).     In  Ihl.  eqi... 

tion  b.  e  are  the  velocilir.  when  the  direction j|f^prop.K'Hon_l« 

I  iea  Mnae  .  A»ml,ll€il'ommMri  t/  Vm  /><»»»•""'.  !«"'".  «'  "'•.  •  •" 
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■JoDg  »,  the  foTTOfr  being  «pplicable  when  tho  vihnition  is  ivirallcl 
to  *.  eoJ  the  l«ttor  when  il  i»  p«r»llel  to  x,  ■ 

The  Jirectioni  o(  ribration  ««  determined  by  (5)  ami  by  tho 
conaiJeration  th»t  (/,  w.  n),  (A,  u.  r).  «nil  (a'x,  6«m,  c'r)  lie  in  s 
pUne  or  (u  we  may  put  it)  are  til  perpendicul&r  to  one  dii-cction 

Thm  V+   mj  +  B*    -0) 

X/+    ^!;  +  »A    -OV (8). 

The  determinant  eiprw«ing  the  result  of  the  eliminitioD  of/:  g :  A 
knar  be  put  into  the  form 

l(»'-e--)  +  -(«»-a»)  +  -(o«-J»)-0.     .     .     .     (9). 
K  IL  r 

which  with  (5)  suffices  to  detennino  (X,- /i,  »)  m  a  function  of 
('.  <">  ")■ 

The  fact  that  the  system  of  equations  (6\  (8)  ia  aymmetrical  m 
between  (A,  >i,  »)  and'  (/,  j.  A)  proves  that  the  two  din-ctions  of 
vibration  corresponding  to  a  given  (/,  m,  n)  are  perpendicular  to 
one  another. 

Tho  direct  investigation  of  tho  waveaurfaco  from  {<)  and  (7)  was 
first  effected  bv  Ampire,  but  his  analytical  process  was  very  labori- 
ous. Fresnel  "had  indeed  been  forced  to  content  himself  with  an 
indirect  method  of  verification.  But  in  the  following  investigation 
s  of  A.  Smith '  the  eliminations  are  effected  with  comparatively  little 
troablo. 
In  addition  to  (4)  and  (7),  we  know  that 

P  +  rn'  +  B*-! (10). 

To  find  the  equation  to  the  envelope,  we  have  to  differentiate  these 
aquations,  making  I,  m,  n,  v  vary.  Eliminating  the  differentials 
by  the  method  of  nmltipliers,  we  obtain  the  following : — 

x-Kt  +B;/(«>-a=) (U), 

y-Am  +  Bm/(ij»-»') (12), 

t-An  +Bn/(c»-c') (13); 

and 

'-»i(-?r7?+(Pn:F?+(7r^}-  •   •   ("'• 

The  equations  (11),  (12),  (13)  multiplied  by  I,  in,  »  respectively 
and  added,  give 

t-A (15). 

The  same  equations,  squared  and  added,  give 

I»  +  y»  +  :»-A'+B/l>. 
If  w»  pntr*  fori'+v'+s',  andfor  A  the  value  just  found,  we  obtain 
B-r(.-»-iJ»)  .......     (16). 

If  these  values  of  A  and  B  be  substituted  in  (11), 

i~p^'- (17;. 

ir  we  sobstitnte  this  value  of  /,  and  the  corresponding  values  of  m, 
n  in  (4),  we  get 

(e'-a')i',(r'-y)y',(r'-c')z'       .     »V^t>'v«    t,V 
r*-o'    *    r'-V    *    r'-e'     "  r'  *   r'  ^'  ,'   • 

whence 

x'a^         ir'fr'         z'c'       „ 

HTTT'  +  ^r^  +  HT?-" (18)' 

as  the  equation  of  the  wave-sarface. 
By  (fi)  eqn&tioD  (11)  may  be  written 

from  which  and  the  corresponding  equations  we  see  tLat  the  direc- 
tion (x,  y;  s)  Jica  in  tho  same  plane  as  {I,  m,  n)  and  (\,  /i,  v). 
Hence  in  any  tangent  piano  of  the  wave-snrfaco  the  direction  of 
vibration  is  that  of  tho  lino  joining  the  foot  of  the  perpendicular 
and  the  point  of  contact  (x,  y,  z). 

The  equation  (18)  leads  to  another  geometrical  de6nition  of 
/resnel'a  wave-surface.  If  through  the  centre  of  the  ellipsoid 
reciprocal  to  the  ellipsoid  of  elasticity  (3),  viz., 

x'/a^  +  y^/V  +  ^li^^l (19), 

a  plane  be  drawn,  and  on  the  normal  to  this  plane  two  lengths 
be  marked  off  proportional  to  the  axc-a  of  the  elliptic  Miction  deter- 
mined by  tho  plane,  tho  locus  of  the  points  thus  obtained,  the 
apsidil  &urfac«  of  (10),  is  the  wave-surface  (IS). 

Fully  developed  in  incegral  powers  of  the  coordinates,  (IB)  takes 
the  form 

(z» -Hr  +  z^Xa'-c' +  *  V  +  c^  -  o'(^  +  cV 

-  fc»(c»  +  a')y*  -  c\a^  +  6-V  +  a't-c"  -  0  .     .     .     (20). 

Th»  aaction  cT  (20)  by  the  coordinate  plane  w-0  is 

(aJ  +  o_t3Xa'x'-(-A»-aV)-0    ....     (21), 

I  Cams    TraHL.  »1.  1836. 
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rvproscnting  a  cirvlo  and  an  cllinse(rig.  24).      Thnt  tlio  sections  by 
each  of  tho  priuci|»al  planes  would  bo  a  circle  and  nn  cllipsu  nii^ht 
have  been  foreseen  independently  of  a  general  Kolutioii  of  tlie  en- 
vi-loi»c  problem.     Tho  forms  of  tho  sections  pi-escribed  in  (21)  and 
tho  two  similar  equations  are   sulFi- 
cicnt    to  determine  the  character   of 
the  wave-surtiice,  if  wo  assume  that 
it  is  of  thc/ourth  degree,  and  involves 
only  the  even  |H)wer3  of  tho  coordi- 
nates.    It  was  somewhat  in  thi.s  way 
that  the  equation  was  first  obtaiiad 
by  Fresnel. 

If  two  of  the  principal  velocities, 
e.g.,  a  and  h,  ore  equal,  (20)  becomes 

+  c';=-flV)-0  .  (22), 
80  that  the  wavc-surfaco  degenerates 
into  the  Huygenian  sphere  and  ellip- 
soid of  revolution  appropriate  to  a  "'  F'fi-  2'*. 
uniaxal  crj'stal.  Tho  two  sheets  lonch  one  auother  at  tho  points 
X  — 0,  y  — 0,  c— ±ff.  If  ort,  as  in  Iceland  bp;\r,  the  ellipsoid  ia 
external  to  the  sphere.  On  the  other  hand,  if  c<a,  aa  in  quartz, 
the  ellipsoid  is  internal. 

AV'e  have  seen  that  when  tho  wave-front  is  parallel  to  the 
circular  sections  of  (3),  the  two  wave  velocities  coincide.  Thus  in 
(7),  if  a^  h^,  c'  be  in  descending  order  of  magnitude,  we  -havo 
m  — 0,  v  —  b  ;  so  that 

_J! !i! L_ (23). 

aa-63     ii_ci    a^--ci  ^     ^ 

In  general,  if  B,  8'  be  the  angles  which  the  normal  to  the  actual  Optic 
wave-lront  makes  with  the  optic  axes,  it  may  be  proved  that  tho  nxea. 
ditTui-enco  of  tho  squares  of  tho  two  roots  of  (7)  is  given  by 

t,g3  -  vj*-  (a2  _  c2)  sin  6  sin  6'  ....  (24). 
In  a  uniaxal  crystal  the  optic  axes  coincide  with  tho  oxis  of 
symmetry,  and  there  is  no  distinction  between  6'  and  6. 

Since  waves  in  a  biaxal  crystal  propagated  along  either  optic  axis 
have  but  one  velocity,  it  follows  that  tangent  planes  to  the  wave- 
surface,  perpendicular  to  these  directions,  touch  both  sheets  of  the 
surface.  It  may  be  proved  further  that  each  piano  touches  the 
surface  not  merely  at  two,  but  at  an  infiuite  number  of  points, 
which  lie  upon  a  circle. 

The  directions  of  the  optic  axos,  and  the  angle  includ^ed  between 
them,  arc  found  fvcquentty  to  vary  with  t.ie  colour  of  the  light. 
Such  a  variation  is  to  be  expected,  in  vii  w  of  dispersion,  v,'liich 
renders  a-,  b^,  c^  functions  of  the-\vavc-len/;th. 

A  knowle<lge  of  the  form  of  the  wave-surface  determines  in  all  Huygens'a 
cases  the  law  of  refraction  according  to  the  construction  of  construe- 
Iluygens.  We  will  suppose  for  simplicify  that  the  first  medium  tion 
is  nir,  and  that  the  surface  of  separation  between  the  media  is 
plane.  Tho  incident  wave-front  at  any  moment  of  time  cuts  tho 
surfrice  of  separation  in  a  strai„'ht  line.  On  this  line  take  any 
point,  and  with  it  as  centre  construct  the  wave-surface  in  the 
second  medium  corresponding  to  a  certain  interval  of  time.  At 
the  end  of  this  interval  the  trace  of  the  incident  wave-front  upon 
the  surface  will  have  advanced  to  a  new  position,  parallel  to  the 
former.  Planes  drawn  through  this  line  so  as  to  touch  tho  wavo- 
surface  give  the  positions  of  the  refracted  wave-fronts.  None 
other  could  satisfy  the  two  conditions — (l)that  the  refi-actcd  wave- 
front  should  move  within  the  crystal  with  the  normal  velocity 
suitable  to  its  direction,  and  (2)  that  tlie  traces  of  the  incident  and 
refracted  waves  upon  the  surface  of  separation  should  move  together. 
Tho  normal  to  a  refracted  wave  lies  necessarily  in  the  plane  of 
incidence,  but  the  refracted  rajj,  coinciding  with  the  radius  vector 
of  the  wave-surface,  in  general  deviates  from  it.  In  most  cases  it 
is  sufficient  to  attend  to  the  wave  normal. 

Aa  in  total  reflexion  by  simply  refracting  media,  it  may  happen  Total  re- 
that   no   tangent  planes   can  oe  drawn  to   satisfy  the  prescribed  flexion, 
conditions,  or  that  but  one  such  can  be  drawn. 

When  the  crystal  is  uniaxal,  one  wave  is  refracted  according 
to  the  ordinary  law  of  Snell.  The  accuracy  of  both  the  sphere  and 
the  ellipsoid  of  the  Huygenian  construction  has  been  fully  verified 
by  modern  observations.^ 

The  simplest  case  of  uniaxal  refraction  is  when  the  axis  of  the 
crystal  is  perpendicular  to  the  plane  of  incidence,  with  respect 
to  which  every  thing  then  becomes  symmetrical.  The  section  of 
tho  wave-surface  witu  which  we  havo  to  deal  reduces  to  two  con- 
centric circles;  so  that ^oM  waves  are  refracted  according  to  the 
ordinary  law,  though  of  course  with  diff'erent  indices. 

In  biaxal  crystals  oue  wave  follows  the  ordinary  law  of  refrac- 
tion, if  the  plane  of  incidence  coincide  with  a  principal  piano 
of  the  crystal.  This  consequence  of  his  theory  was  verified  by 
Fresnel  himself,  and  subsequently  by  Rudberg  and  others.  But  tho 
most  remarkable  phenomena  of  biaxal  refraction  are  undoubtedly 
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those   oiaooveni  by  Huailton    »nC  lloyd,   generally  known    ta 
conical  refraction. 
Conical         In  geneivl  there  are  two   refracted  rays,  corresponding  to  two 
refrac-      oUtinct  wa.-es.     But  the  refracted  waves  coalesce  when  they  are 
tioa.         perpendicular  to  either  optic  axi«,  and  (as  we  have  seen)  this  wave 
touches  the  wave-surface  along  a  circle.     Thus  corresponding  to  one 
wave  direction  there  are  an  infinite  number  of  rays,  lying  upon  a 
cone.     The  division  of  a  single  incident  ray  into  a  cone  of  refracted 
rays  is  called  internal  conical  refraction.     If  the  second  face  of  the 
crystal  is  parallel  to  the  first,  each  refracted  ray  resumes  on  emer- 
gence its  original  direction,  bo  that  the  emergent  bundle  forms  a 
hollow  cylinder. 

External  conical  refraction  depends  npon  the  singular  points  in 
the  ]>rincipal  plane  of  zx,  where  the  two  sheets  of  the  surface  cross 
one  another  (ng.  24).  At  such  a  point  (P)  an  infinite  number  of 
tangent  planes  may  be  drawn  to  the  surface,  and  each  of  the  per- 
penJiLulars  from  0  represents  a  wave  direction,  corresponding  to 
the  single  ray  OP.  On  emergence  these  waves  will  be  differently 
refracted  ;  and  thus  corresponding  to  a  single  internal  ray  there  are 
an  infinite  number  of  external  rays,  lying  upon  a  cone. 

It  haa  already  been  admitted  that  the  dynamical  foundations  of 
Fresnel's  theory  are  unsound;  and  it  must  be  added  that  the 
rigorous  theory  of  crystalline  solids  investigated  by  C&uchy  and 
Green  does  not  readily  lend  itself  to  the  explanation  of  Fresnel's 
laws  of  double  refraction.  On  this  subject  the  reader  should  con- 
sult Prof.  Stokes's  Report.  Sir  W.  Thomson  has  recently  shown ' 
that  an  originally  isotropic  medium,  pressed  unequally  in  ditlereut 
directions,  may  be  so  constituted  as  to  vibrate  in  accordance  with 
Fresnel's  laws. 

^  may  perhaps  be  worth  while  to  remark  t%at  the  equations, 
analogous  to  (2)  §  (24),  which  lead  to  these  laws  are 


^^-^-'-•^  j-H'^-""''- 
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wLer^  a,  6,  c  are  the  principal  wave  velocities.     If  we  here  assutne 
i-M,      ri-ii9,      C-'O, 

and  snbstitute  in  (2j),  the  condition  of  trassrcrsality  leads  at  once 
to  the  desired  results.  But  the  equations  (25)  are  not  applicable 
to  tha- vibrations  of  a  crystalline  solid. 

In  the  electromagnetic  theory  double  refraction  is  attributed  to 
aeolotropic  inductive  capacity,  and  appears  to  otfer  no  particular 
dilBcuIty. 

If  the  present  positioij  of  the  theory  of  double  refraction  is  still 
eomewhat  unsatisfactory,  it  must  be  remembered  that  the  un- 
certainty does  not  affect  the  general  principle.  •  Almost  any  form 
of  wave  theory  involving  transverse  vibrations  will  explain  the 
l&idiug  phenomenon,  vir.,  the  bifurcation  of  the  ray.  It  is  safe  to 
udict  that  when  ordinary  refraction  is  well  understood  there  will 
little  further  trouble  over  double  refraction. 

The  wave-velocity  is  not  the  only  property  of  light  rendered  un- 
symmctrical  by  crystalline  structure.  In  many  coses  the  two 
polarized  ravs  are  subject  to  a  different  rate  of  absorption.  Tour- 
malines anj  other  crjstali  may  b«  prepared  in  plates  of  such 
thickness  that  one  ray  is  sensibly  stopjicd  and  the  other  sensibly 
transmitted,  and  will  then  serve  as  polarizing  (or  analysing)  ap- 
paratus. Although  for  practical  purposes  Nicol's  prisms  (LloilT, 
Tol.  xiv.  p.  612j  are  usually  to  bo  preferred,  the  phenomenon  of 
double  ahaorption  is  of  great  theoretical  interest  Ine  explanation 
is  doubtlesa  closely  connected  with  that  of  double  refraction. 

I  22.  Colour!  of  Oryalallinc  Plata. 

When  polarized  light  is  transmitted  through  t  moderately 
thin  plate  of  doubly  refracting  crystal,  ind  is  then  analysed,  t.g., 
with  a  Nicol,  brilliant  colours  are  often  exhibited,  analogous  in 
their  character  to  the  tints  o<  Newton's  scale.  'With  his  usual 
acutencss.  Young  at  once  attributed  these  colours  itt  intcKercnce 
between  the  ordinary  and  cxtraordinnr)'  waves,  and  showed  that 
the  thi'-kncM  of  crystal  reqtiirrd  to  develop  a  given  tint,  inveraeir 
prop^irti.nalto  the  doubly  refracting  power,  wos  in  agreement  witn 
this  Tifw.  But  the  complete  explanation,  demanding  a  fuller 
knowlr  Ige  of  the  law*  of  interference  of  polarizeil  light,  was  reserved 
for  Fr<-*n*?l  and  Arago.  The  subject  is  one  which  admits  of  great 
develnprnrnt  ;'  but  the  interest  turns  nrincipally  upon  the  beauty 
'1  the  facility  witii  which  many  of  them  may 
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In  traversing  the  crystal  boih  wares  art  retarded,  but  we  an 
concerned  only  with  the  difference  of  the  retardations.  Denoting 
the  difference  by  p,  we  may  take  as  the  expressions  of  the  waves  on 
emergence 

cos  a  cos  ^ ,         sin  a  cos  [f  -  p). 
It  may  be  remarked  that,  in  the  absence  of  dispersion,  f  would  be 
inversely  proportional  to  x ;  but  in  fact  there  are  many  ca-ies  where 
it  deviates  greatly  from  this  law. 

Now  let  the  plane  of  analysation  be  inclined  at  the  angle  /3  to 
that  of  primitive  polarization  (fig.  25).  Then  for  the  sum  of  the 
two  resolved  components  we  have 

cos  o  cos  (a-  /3)  cos  ^-^  sin  a  sin  (a-  ^)co*  (^     f) , 
of  which  the  intensity  is 
{cos  a  cos  (a  -  i8)  -H  sin  a  sin  (o  -  0)  COS  p}'  +  ain  'a  sin  "(a  -  3'  sin  *3 
-cos '^  -  sin  2a  sin  2(a- J)  sin 'if)   ....     (1). 
If  in  (1)  we  write  ^-hji  in  place  of  $,  we  get 

6in=/3H-sin2asin2(a-/5)sin'J,>     ....     (2); 
and  we  notice  t'.at  the  sum  of  (1)  and  (2)  is  unity  under  all  circum- 
stances.    The  effect  of  rotating  the  analyser  through  90'  is  thus 
always   to   transform  the  tint  into  its 
complementary.     The  two  complemen- 
tary tints  may  be  seen  at  the  same  time 
if  ve   employ  a   double   imago   prism. 
In  the  absence  of  an  analyser  we  may 
regard  the   two  images  as  superposed, 
and  there  is  no  colour. 

These  oxpressions  may  be  applied  at 
once  to  the  explanation  of  the  colours 
of  thin  plates  of  mica  or  selenite.  In 
this  case  the  retardation  p  is  propor- 
tional to  the  thickness,  and  approxi- 
mately independent  of  the  precise  direction  of  the  light,  supposed 
to  be  nearly  perpendicular  to  the  plate,  viz.,  nearly  parallel  to  a 
principal  axis  of  the  crjstal. 

The  most  important  cases  are  when  fl  — 0,  /3—  Jr.  In  the  latter 
the  field  would  be  dark  were  the  plate  removed ;  and  the  actual 
intensity  is 

sin  '2a  sin  'Jp (3). 

The  composition  of  the  light  is  thns  independent  of  the  azimuth  of 
the  plate  (a);  but  the  iii/ciui/y  varies  gicatly,  vanishing  four  times 
during  the  complete  revolution.  The  greatest  brightness  occurs 
when  the  principal  plane  bisects  the  angle  between  the  planes  of 
polarization  and  analysis.  If  3  —  0,  the  light  is  complementary  to 
that  represented  by  (3). 

If  two  plates  be  superposed,  the  retardations  arc  added  if  the 
azimuths  correspond ;  but  they  are  subtracted  if  one  plate  be  rotated 
Tcl.itivcly  to  the  other  through  90°.  It  is  thus  pos.sihle  to  obtain 
colour  by  the  su^ierposition  of  two  nearly  similar  plates,  although 
they  may  be  too  thick  to  answer  the  purpose  separately. 

If  dispersion  be  neglected,  the  law  of  the  colours  in  (9)  is  the 
same  as  that  of  the  reflected  tints  of  Newton's  scale.  The  thick- 
nesses of  the  plates  of  mica  (acting  by  double  refraction)  and  of 
air  required  to  give  the  same  colour  are  as  400  :  1.  \N'bcn  a  plate 
is  too  thick  to  show  colour,  its  action  may  bo  analysed  with  the 
aid  of  a  spectroscope. 

Still  thicker  plates  may  be  caused  tA  exhibit  colour,  if  the  direc-  Rlagi 
tion  of  .the  light  within  them  makes  but  a  small  angle  with  an  from 
optic  axia     Let  us  suppo.sc  that  a  plate  of  Iceland  spar,  or  other  uniaxal 
uniaxal  crystal  (except  quartz),  cut  perpendicularly  to  the  axi.s,  is  cryitil^ 
interposed  between  the  polarizing  and  analysing  apparatus,    and 
that  the  latter  is  so  turned  that  the  field  is  originally  dark.     The 
ray  which  passes  i^eriH^ndicularly  is  not  doubly  refracted,  so  that  the 
centre  of  tiic  fit-la  remains  dark.     At  small  angles  to  the  optic  axis 
the  relative  retardation  is  eridently  pr^portionol  to  the  iu|uare  of 
the  inclination,  so  that  the  colours  are  disposed  in  concrntric  rings. 
But  the  intensity  is  not  the  same  at  the  various  parts  of  the  circum- 
frrenre.     In  the  pline  of  polariution  and  in    the  perpendicular 
plane  there  is  no  liouble  refraction,  or  rather  one  of  the  rrfrscted 
rays  vanithea     Along  the  corresponding  linen  in  the  field  of  view 
there  is  no  revival  of  light,  and  the  ring  system  is  seen  to  bo  tra- 
versed by  a  black  cross. 

In  many  crystals  the  influence  of  dispersion  is  aufBcirnl  lo 
sensiWv  modify  the  proportionality  of  p  to  A.  In  one  Tsiicty  of 
uniaxal  a|Kiphyllile  Uerschel  found  the  rings  nearly  arhroniatic, 
indicating  that  p  was  almost  independent  of  \.  Under  these 
circumstances  a  much  larger  number  of  hags  than  Dsual  becama 
visible. 

In  biaxal  crystals,  cut  so  that  the  surface*  are  equally  inclined 
to  the  ontic  axes,  the  rings  take  the  form  of  lemniscsl" 

A  menium  originally  isotmpic  may  acquire  the  d.  ,'  '  'in,?  flouble 

property  undrr  the  inftuenf-e  of  strain  ;  and,  if  the  ■  rrfrs'-tloB 

gmeouM,  the  conditions  arc  ?ptii^lly  identirsl  with  tt         :        ,  _    «  ,jm  j^ 
natural  crystal.     The  principal  axes  of  the  w«ve.«url«c»  coinndo  gtnia 
with  Ihoio  of  strain.     If  the  strain  l>e  symmrtriral.  the  medium  is 
optically  oniaial.     In  general,  if  P,  Q,  K  tw  the  principal  stnanes, 
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ti>«  differenM  of  rtlocitiM  for  w»tm  propagKcJ  parallel  to  R  i« 
tridiT.Tiv  i-r,'i>?irt™jl  lo  (P-  Ql,  «iui  so  on. 

<  '  viii  th>t  the  strain  is  not  1  -      Even 

t":  msy  Iw  compared  to  n\  onticsl 

c.i. ,      _. .    1    jtoint    to  poiut     Tin*  .  :y  locblo 

doabif  reirioiing  power  thus  developed  in  rIum  umv  beat  ho  niado 
evident  bv  the  pn^Iuction  of  the  colours  of  polarized  light.  Thus, 
in  an  e\.  '     "         '  r.  a  8on»ewh.it  stout  pUh  of  class, 

polisbe.:  -1  U'twe^'U  cros^ed  Kicols.    \Vhen 

the  slsl'  ',  iicular  to  that  of  vision,  a  n.'Vival 

.  :  !  ,!.t  u»ts  plico  iluiig  the  nines,  where  the  elongation  and  con- 
t:i  1  IS  jireatest.  If  tlio  width  (in  the  direction  of  vision)  bo 
V  .  .    .-.  .  ciTect  may  bo  incrcaseil  until  the  various  colours  of 

>  are  seen.     Those  colouns  vary  from  point  to  point 

t'  ^  in    the    plane  of   bending,  the    "neutral  axis" 

r  ^.     The  optic  axis,  being  everywhere  coincident  with 

:  ;■  elongation  (or  contraction),  is  |<irallol  to  the  length 

I :  .        To  this  direction  the  plane  of  polariiation  should  be 

iL     :     :  at  about  45'. 
Meets  .      -ondition  of  internal  strain  is  not  necessarily  duo  to  forces 

of  hut.  .i;;  .  \  fr  :  .  \i;;'  ut.  Thus,  if  glass  originally  free  from  strain 
li'ur.  .I'.v  ;  -u  1.  the  accompanying  expansions  give  riso  to 
intoni.il  st:i.„i  \v!,iili  manifest  themselves  in  polarized  light  If 
the  heating  be  moderate,  so  as  not  to  approach  the  softening  point, 
the  state  of  ease  is  recovered  npon  cooling,  and  the  double  refrac- 
tion disappears.  But  if  tha  local  temperature  bo  raised  further, 
the  hot  parts  may  relieve  themselves  of  the  temporary  strain,  and 
then  upon  cooling  they  and  other  parts  may  be  left  in  a  condition 
of  permanent  strain.  Suddeil  cooling  of  glass  heated  to  the  soften- 
ing point  leads  to  a  similar  result.  The  outer  parts  harden  while 
the  interior  is  still  at  a  higher  temperature,  so  that,  when  the 
whole  is  cooled  down,  the  outside,  being  as  it  were  too  large  for 
the  inside,  is  in  a  condition  of  radial  tension  and  circumferential 
compression.  An  examination  in  polarized  light  shows  that  the 
strains  thus  occasioned  are  often  very  severe.  If  any  small  part 
be  relieved  by  fracture  from  the  constraint  exercised  upon  it  by 
the  remainder,  the  doubly  refracting  property  almost  or  wholly 
disappears.  In  this  respect  unannealed  glass  differs  essentially 
from  a  crystal,  all  parts  of  which  arc  similar  and  independent.  It 
may  be  remarked  that  it  is  difficult  to  find  large  pieces  of  glass  so 
free  from  internal  strain  as  to  show  uo  revival  of  light  when' 
examined  between  crossed  Xicols. 

§  23.  Rotatory  Polarization. 
Botation      lu  general  a  polarized  ray  travelling  along  the  axis  of  a  uniaxal 
by  crystal  undergoes  no  change ;  but  it  was  observed  by  Arago  that, 

qaarti.  if  quartz  be  used  in  this  experiment,  the  plane  of  polarization  is 
found  to  be  rotated  through  an  angle  proportiotial  to  the  thickness 
of  crystal  traven.ed.  The  subject  was  further  studied  by  Biot, 
who  ascertained  that  the  rotation  due  to  a  given  thickness  is  in- 
versely as  the  SQuare  of  the  wave-length  of  the  light,  thus  varying 
very  rapidly  witn  the  colour.  In  some  specimens  of  quartz  (called 
in  consequence  right-handed)  the  rotation  is  to  the  right,  while 
iu  others  it  is  to  the  left.  Equal  thicknesses  of  right-  and  left- 
banded  quartz  may  thus  compensate  one  another. 

Fresnel  has  shown  that  the  rotation  of  the  plane  may  be  inter- 
preted as  indicating  a  different  velocity  of  propagation  of  the  two 
circnlarly-polarized  components  into  which  plane-polarired  light 
may  always  be  resolved.  In  ordinary  media  the  right-  and  left- 
handed  circularly-polarized  rays  travel  at  the  same  speed,  and  at 
any  stage  of  their  progress  rccompound  a  ray  rectilinearly-polar- 
iz«i  in  a  fixed  direction.  But  it  is  otherwise  if  the  velocities  of 
propagation  of  the  circular  components  be  even  slightly  different. 
The  first  circularly-polarized  wave  may  be  expressed  by 

(,-rco3(nl-i-,:),         ii,fcr«in"(ji/-i,i)    .     .     .     (1); 
and  the  second  (of  equal  amplitude)  by 

{,  — rco3(n<-i^),         i),  —  -  r  sin  (n<  -  iy)      .     .     (2). 
The  resultant  of  (1)  and  (2)  is 

{-{i  +  {.-2rcosi(*,-l,)icos{)i<-i(i,-f?2);}, 
1  =  'Ii-Hlj-2r8)ni<i,-it,)zcos{n<-J(i,4-i,)z}  ; 
to  that 

,/{-tanJ(i,-i,)» .     (3), 

which  shows  that  for  any  fixed  value  of  z  the  light  is  plane-polar- 
ized.    The  direction  of  this  plane,  however,  varies  witn  z.     Thus, 
if  ii/£~  tan  9,  so  that  >  gives  the  angular  position  of  the  plane  in 
reference  to  (,  we  have 

«-i(*,-l,)a     ........    (4), 

indicating  a  rotation  proportional  to  :.  The  quantities  /:,,  k^  are 
inversely  as  the  wave. lengths  of  the  two  circular  components  for 
the  same  periodic  time.  \S*hcn  the  relative  retardation  amounts 
to  an  entire  period,  (i-j-it.):  — 2t,  and  then,  by  (4),  fl  — r.  The 
revolution  of^  the  plane  through  two  right  angles  restores  the 
original  state  of  polarization.  In  quartz  the  rotation  is  very  rapid, 
amounting  in  the  case  of  yellow  light  to  about  24°  for  each  milli- 
me^ic  traveraed. 


It  is  interesting  to  observe  with  what  a  high  degree  of  accuracy  D«l*.t^ 
the  comjiarison  o!  the  velocities  of  the  two  waves  can  be  effected,  of  t<a.\.. 
If  the  plane  of  polarization  bo  determined  to  one  minuto  of  angle, 
a  relative  retardation  of  ,\/10800  ii  made  manifest.  If  /  be  the 
thickness  traversed,  r  and  i'-t-6ii  the  two  velocities,  the  relotivo 
retardation  is  Ur/u.  To  take  an  example,  suppose  that  (-20 
inches,  X-rokr  inch  ;  so  that  if  Jr/i'  exceed  lO"',  the  fact  might 
be  detected. 

In  quartz  the  rotation  of  the  plane  depends  upon  the  crystalline 
structure,  but  there  are  many  liquids,  cy.,  oil  of  turpentine  and 
cominou  syrup,  which  exhibit  a  like  elTect.  In  such  ca.ses  the  rota- 
tion is  of  course  independent  of  tho  direction  of  the  light ;  it  must 
bo  duo  to  some  peculiarity  in  the  constitution  of  the  molecules. 

A  remarkable  connexion  has  been  observed  between  tlio  rotatory  Right . 
property  and  the  crystalline  form.     Thus  Hcischcl  found  that  in  and  Uijt- 
inony   specimens  the   right. handed    and   left-handed   varieties  of  ImndtJ 
quaru  could  be  distinguished  by  tho  disposition  of  certain  sub-  varieU* 
ordinate  faces.     The  crystals  of  opposite  kinds  are  symmetrical  in 
a  certain  sense,  but  are  yet  not  supcrposabU.     The  dilTerencc  is  like 
that  between  otherwise  similar  right-  and  left-handed  screws.     Tho 
researches  of  Pasteur  upon  the  rotatory  properties  of  tartaric  acid 
have  opened  up  a  now  and  most  interesting  field  of  chemistry.     At 
that  time  two  isomeric  varieties  were  known,— ordinary  tartaric  acid, 
which  rotates  to  the  right,  and  racemic  acid,  which  is  optically  in- 
active, properties  of  the  acids  shared  also  by  the  salts.     Pasteur 
found  that  the  crystals  of  tartaric  acid  and  of  the  tartrates  possessed 
a  right-handed  structure,  and  endeavoured  to  discover  correspond- 
ing bodies  with  a  left-handed  structure.     After  many  trials  crystal- 
lizations of  the  double  racemate  of  soda  and  on:monia  were  obtained, 
including  crystals  of  opposite  kinds.     A  selection  of  tho  right- 
haudcd  specimens  yielded   ordinary  dextro-tnrtaric  acid,  while  a 
similar  selection  of  the  left-handed  crystals  gave  a  now  variety -- 
laflvo-tartaric  acid,  rotating  the  piano  of  polarization  to  the  left  in 
the  samo  degree  as  ordinary  tartaric  acid  rotate  s  it  to  tho  right.     A 
mixture  in  equal  proportions  of  tha  two  kinds  of  tartaric  acid 
which  differ  scarcely  at  all  in  their  chemical  properties,'  reconst 
tutcs  racemic  acid. 

The  possibility  of  inducing  the  rotatory  property  in  bodies  othf 
wise  free  from  it  was  one  of  the  finest  of  Faraday's  discoverit 
Ho  found  that,  if  heavy  glass,  bisulphide  of  caibon,  &c.,  arc  place 
in  a  magnetic  field,  a  ray  of  polarized  light,  propagated  alon"  the 
lines  of  magnetic  force,  suffers  rotation.     The  laws  of  the  pheno- 
menon were  carefully  studied  by  Verdet,  whose  conclusions  may  be 
summed  up  by  saying  that  in  a  given  medium  tho  rotation  of  tho 

Slane  for  a  ray  proceeding  in  any  direction  is  proportional  to  the 
ifference  of  magnetic  potential  at  the  initial  and  final  points.     In 
bisulphide  of  carbon,  at  18°  and  for  a  difference  of  potential  equal     - 
to  unity  C.  G.  S.,  the  rotation  of  the  plane  of  polarization  of  a  ray 
of  soda  light  is  '0402  minute  of  angle.  ^ 

A  very  important  distinction  should  be  noted  between  the 
magnetic  rotation  and  that  natural  to  quartz,  synip,  &c.  In  tho 
latter  the  rotation  is  always  right-handed  or  always  left-handed 
with  respect  to  the  direction  of  the  ray.  Hence  when  the  ray  is 
reversed  tho  absolute  direction  of  rotation  is  reversed  also,  A  ray 
which  traverses  a  plate  of  quartz  in  one  direction,  and  then  afteir 
reflexion  traverses  the  same  thickness  agoin  in  the  opposite  direc- 
tion, recovers  its  original  plane  of  polarization.  It  is  quite  other, 
wise  with  the  rotation  under  magnetic  force  In  this  case  ttg 
rotation  is  in  the  same  absolute  direction  even  though  the  ray  be 
reversed.  Hence,  if  a  ray  bo  reflected  backwards  and  forwards  any 
number  of  times  along  a  line  of  magnetic  fore?,  tho  rotations  d'lo 
to  the  several  passages  are  all  accumulated.  Tho  non-reversibility 
of  light  in  a  magnetized  medium  proves  tho  case  to  be  of  a  veirj' 
exceptional  character,  and  (as  was  argued  by  Thomson)  indicatci 
that  the  m.ignetized  medium  is  itself  in  rotatory  motion  independ, 
ently  of  the  propagation  of  light  through  it.^ 

The  importance  of  polarimetric  determinations  has  led  to  the  con.  f\  /an- 
trivancc  of  various  forms  of  apparatus  adapted  .o  the  special  require-  iu.itry. 
ments  of  the  case.     If  the  light  be  bright  ei  ough,  fairly  accurabi 
measurements  may  be  made  by  merely  rotating  a  Nicol  until  tho 
field  appears  dark.     Probably  tho  best  form  of  analyser,  when  whito 
light  b  used  and  the  plane  is  tho  same  for  (11  the  coloured  com- 
ponents, is  the  Jellet,*  formed  by  the  combination  of  two  portisras 
of  Iceland  spar.     By  this  instrument  tho  field  of  view  is  duplicated, 
and  the  setting  is  effected  by  turning  it  until  the  two  portions  of 
the   field,  much  reduced  in  brightness,  appear  equally  dark.     A 
similar  result  is  attained  in  the  Laurent,  which,  however,  is  only  Laurent 
applicable  to  homogeneous  light.     In  this  apparatus,  advantage  is  analyser 
taken  of  the  action  of  a  half-wave  plate.     In  passing  such  a  plate 
the  plane  of  polarization  is  as  it  were  rc/icc(crf  Ijy  the  principal  section, 
that  is,  rotated  until  it  makes  the  same  aiigle  with  tho  principal 
section  as  at  first,  but  upon  the  further  side.     Tho  plate  covers 
only  half  of  the  field  of  view,  and  the  eye  is  focused  upon   the 

1  It  would  seem  tliat  the  two  varieties  Could  be  i:hetnica1ly  dlsIln^iUhed  only 
by  their  relations  with  bodies  themselves  rlght-hontcd  or  Iclt-handed. 

2  Phil.  Tram.,  1885,  p,  3-13. 

3  Maxwell's  ElfctricUy  and  Ua^neiUm,  vol.  11.  c'lnp.  xxl. 

*  A  dcsciiptlon  Is  given  In  Glazcbrook's  Ptiyllcat  Opltci,  Lor.don.  1888. 
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dividiig  edi;c.  The  plines  of  poUrizstiou  of  the  two  halves  of  the 
fielj  arc  different,  ujilcss  the  oiigiual  iilano  bo  parallel  (or  uerpeu- 
dicuUr)  to  the  principal  wctiou.  In  tlic  Laurent  analyser  the  half- 
vive  plate  is  rigidly  conibiuctl  with  a  Nicol  in  such  a  position  that 
the  priQcii>ai  section  of  the  latter  makes  a  small  but  finite  angle 
vith  that  of  the  plate.  The  consequence  is  that  the  two  halves  of 
the  field  of  view  cannot  be  blackened  simultaneouslv,  but  are 
rendered  equally  dark  when  the  instrument  is  so  turned  that  the 
principal  section  of  the  plato  ia  parallel  to  the  plane  of  oripnal 
polarization,  which  L  nho  that  of  the  uncovered  half  of  the  field. 
A  slight  rotation  in  cithar  direction  darkens  one  half  of  the  field 
and  brightens  the  other  half. 

In  another  form  of  "half-shade"  polarimeter,  invented  by 
Poynting,  the  half-wave  plat*  of  the  Laurent  is  dispensed  with,  a 
small  rotation  of  one  half  of  the  field  with  respect  to  the  other  half 
being  obtained  by  quartz  (cut  perp«ndiculariy  to  the  a.xis)  or  by 
Hynip,  In  the  simplest  construction  the  syrun  is  contained  in  a 
small  cell  with  parallel  glass  sides,  and  the  division  into  two  parts 
is  effected  by  the  insertion  of  a  small  piece  of  plate  glass  about  ^ 
inch  thick,  a  straight  edge  of  which  forms  the  dividing  line.  If 
the  syrup  be  strong,  the  difference  of  thickness  of  ft  inch  gives  a 
relative  rotation  of  about  2°.  In  this  arrangrnient  Iho  sugar  cell 
is  a  fixture,  and  only  the  Nicol  rotates.  The  reading  of  the 
divided  circle  corresponds  to  the  mean  of  the  planes  for  the  two 
halves  of  the  field,  and  this  of  course  differs  from  the  original 
position  of  the  plane  before  entering  the  sugar.  This  circum.'^tance 
u  usually  of  no  importance,  the  object  being  to  determine  the 
Tolalioit  of  the  plane  of  polarization  when  some  of  the  conditions 
are  altered. 

A  discussion  of  the  accuracy  obtainable  lu  polarimetry  will  bo 
found  in  a  recent  pnper  by  Lipi>icli. ' 

In  Solcil's  ap|viratus,  designed  for  practical  use  in  the  estima- 
tion of  the  strength. of  sugar  solutions,  the  rotation  due  to  the 
sugar  is  compcnvited  by  a  wedge  of  quartz.  Two  wedges,  one  of 
right-handed  and  the  other  of  left-handed  qn.irtz,  may  bo  fitted 
together,  so  that  a  movement  of  the  combination  in  cither  direction 
increases  the  thickness  of  one  variety  traversed  and  diminishes  tliat 
of  the  other.  The  linear  movement  required  to  compensate  the 
introduction  of  a  tube  of  syrup  measures  the  quantity  «f  sugar 
present 

9  24.  'Dynamical  Tlicory  of  Diffraclion. 

The  explanation  of  diffraction  phenomena  given  by  Frcsnel  and 
his  followers  Is  independent  of  special  views  as  to  the  nature  of 
the  ether,  at  least  in  its  main  features;  for  in  the  absence  of  a 
more  complete  foiindatioo  it  is  impossible  to  treat  rigorously  the 
mode  of  action  of  a  solid  obstacle  such  as  a  screen.  Tlio  full  solu- 
tion of  problems  of  this  kind  is  scarcely  to  be  expected.  Even  in 
the  much  simpler  case  of  sound,  where  we  know  what  wo  have  to 
deal  with,  the  mathematical  difficulties  are  formidable;  and  we  are 
not  able  to  solve  even  such  an  api^rentlv  elementary  question  as 
the  transmission  of  sound  past  a  rigid  infinitely  thin  jdane  screen, 
bnunded  by  a  straii^bt  odgo,  or  p.rforatcd  with  a  circular  aperture. 
But,  nnthout  entcnng  uiwn  matters  of  this  kind,  we  may  inquire 
in  what  manner  a  primary  ivavo  may  be  re-solved  into  elementary 
secondary  waves,  and  in  particular  as  to  the  law  of  intensity  and 
jtolarization  in  a  secondary  wave  as  dependent  upon  its  direction  of 
[.r^'pigation,  and  upon  the  character  as  regards  ^M)lartza{ion  of  the 
primary  wave.  This  Question  is  treated  by  Stokes  in  hit"  Dymroical 
Theory  of  Diffraction  '•  on  the  basis  of  the  elastic  solid  thcor)-. 
Let  X,  y,  z  bathe  coordinates  of  any  particle  of  the  medium  in 
tlona  for  iu  natural  sUte,  and  (,  17,  f  the  displacements  of  the  same  jiatticlo 
•lattic  at  the  end  of  time  t,  measured  io  the  directions  of  the  three  axes 
•oUd.  reMiectively.  Then  the  first  of  the  equations  of  motiou  may  be  put 
undei'  the  form 

where  a'  and  V  denote  the  two  arbitrary  constants.     Put  for  short- 


Eqaa- 


ax     dy     dz 
and  repre»«iil  by  v'{  the  quantity  multiplied  by  Ir. 
this  nutation,  the  tbreo  njustioiis  of  motion  arc 
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Hf'  '  •  '  ■  '-      ■•  V: 
■\  that  I  denotes  the  dihtation  of  volnmr  of  the 
(''i  f/,  ')•     Id  the  limiting  cato  in  which  the 

npT.i.i(t;f   R   v.n)«hrs;  but, 
'    ,  wo  mutt 


suppose  a  at  the  same  time  to  become  hifinit«,  and  replacu  at  b» 
a  new  function  of  the  coordinates. 

These  equations  simplify  very  much  in  their  application  10  plane 
waves.  If  the  ray  be  parallel  to  O.X,  and  the  direction  of  vibration 
parallel  to  OZ,  we  have  {-0,  1,-0,  while  f  is  a  function  of  x  and 
t  only.  Equation  (I)  and  the  first  pair  of  equations  (2)  an  thus 
satisfied  identically.     The  third  equation  gives 


Plan* 
waves. 


(3), 


of  which  the  solution  is 

(-Abt-x) (4) 

where/ b  an  arbitrary  function. 

The  onestion   as   to   the   Uw  of  the  secondary  waves  is   thus  Stokes", 
answered  by  Stokes.     "Let  {-0,  ij-O,  (-/{U-x)   be   th?   dis.  law  af 
placements  corresponding  tp  the  incident  light ;  let  0,  be  any  point  teconaar] 
in  the  piano  P  (of  the  wave-front),  rfS  an  clement  of  that  plane  wav« 
adjacent  to  0,  ;  and  consider  the  disturbance  due  to  that  portion 
only  of  the  incident  disturbance  which  passes  continually  across  rfS. 
Let  O  be  any  point  in  the  medium  situated  at  a  distance  from  tho 
point  0,  vhicn  is  largo  in  comparison  with  the  length  of  a  wave  ; 
let  0,0 -r,  and  let  this  line  make  an  angle  0  with  the  direction  of 

Sropagation  of  the  incident  light,  or  the  axis  of  x,  and  ^  with  the 
irection  of  vibration,  or  axis  of  :.  Then  tho  displacement  at  O 
will  take  place  in  a  direction  perpendicular  to  0,0,  and  lying  in 
the  plane  ZO.O  ;  and,  if  ('  be  the  displacement  at  0,  reckoned 
IxMitive  in  the  direction  nearest  to  that  in  which  the  iucideot 
vibrations  are  reckoned  positive, 
dS 


C- 


-(1-f  cos»)8in^/'(M-r) . 


In  particular,  if 


we  shall  have 


/(W-i)-csin^{«-i) (6), 


C  -  2^  (1  +  COS  «)ain  0  cos  ^  (*< - 


r).      .     .(«).- 

It  is  then  verified  that,  after  integration  Tritb  respect  to  rfS,  (6) 
gives  the  same  disturbance  aa  if  the  primary  n-ave  had  been  sup- 
posed to  pass  on  unbroken. 

Tlio  occurrence  of  sin  ^  as  a  factor  in  (6)  shows  that  the  rclativtt 
intensities  of  the  primary  light  and  of  that  difTncted  in  tho  direc- 
tion 6  depend  upon  the  condition  of  the  former  as  ref;ard8  iK>Ur- 
ization.  Jf  tho  direction  of  primary  vibration  be  perpendicular  t3 
the  plane  cf  diffraction  (containing  both  primary'  and  secondary 
rays),  sin^  —  1;  but,  if  ttte  primary  vibration  be  in  the  plane  of 
ditfraction,  siu  4>  —  cos  $.  This  result  w  as  employed  by  Stokes  as  a 
criterion  of  the  direction  of  vibration  ;  and  his  «.xi>critnentfi,  con- 
ducted with  gratings,  led  hira  to  tho  conclusion  that  the  vibratioDt 
of  polarized  light  arc  executed  in  a  direbtion  perptndkular  to  the 
piano  of  polarization. 

Thp  factor  (1  +  cos  ^)  shows  iu  what  manner  the  secondarr  di»> 
turbanco  depends  upon  the  direction  iu  which  it  is  proptgateti  with 
respect  to  tho  front  of  tho  primary  wave. 

If,  bs  NufTices  for  all  pmctica)  puri>oscs,  wo  limit  tho  application 
of  the  fonnuIiB  to  points  in  advance  of  the  plane  at  which  the  wavo 
is  supjKtsed  to  be  brokea  v\\  we  may  use  simpler  methods  of  resolu- 
tion than  that  above  considered.  It  apivars  indeed  that  tho 
purely  mathematical  question  has  no  definite  answer.  In  illustra*  Analogy 
tion  of  this  the  analogous  problem  for  souud  may  bo  refrircil  to.  ofaoood. 
Imagine  a  flexible  lamina  to  be  introduced  so  as  to  coincide  with 
the  plnnfl-At  whii'h  n«o1ution  is  to  bo  effected.  Tho  introduction 
of  til  '  ti)  I*  devoid  of  inertia)  will  make  no  differ- 

ence r  .f  plane  )>arallcl  sonorous  waves  tbroueh 

the  ]  iipics.     At  every  point  tho  motion  of  tn« 

laniiuA  mil  Ui  itic  hautt  as  pould  have  occurred  in  its  abhcuce,  the 
prcvsure  of  tho  waves  impinging  from  behind  being  just  what  it 
required  to  grncrnte  the  waves  in  front.  Now  it  is  evident  that 
the  aerial  motion  in  front  of  the  lamina  is  determined  by  what 
happens  nt  the  lamina  without  rrgard  to  tho  canso  of  the  motion 
therr  existing.  Whether  the  neceswry  forces  are  due  to  aerial 
preuurca  acting  on  tho  rear,  or  to  forces  directly  imprcased  from 
without,  is  a  mutter  of  indifference.  The  conception  of  the  lamina 
leads  iinnirdiatoly  to  two  schemes,  according  to  which  a  priui.iry 
wave  may  l>o  ftup)>ased  to  be  broken  up.  In  the  first  nf  thrsc  tho 
•Irnirnt  rfS,  thr  cffrct  of  which  is  to  Iw  ektiniatrd.  is  supix»c<l  to 
exVcute  it«  arlual  motion,  while  every  other  rlmicnt  of  tno  pisno 
lamina  is  mainlainotl  at  rrsL  The  roaultinc  aerial  motion  in  front 
in  readily  calmUted  ;*  it  is  synimetrical  nitn  res|^ect  to  tho  origin, 
•  c, ,  independent  of  *.  AVhen  the  srrondary  disturluinc<<  thus  ub>> 
tiiiied  in  intr^iated  with  rrii|«cct  to  rfS  over  the  entire  plane  of  tho 
Uminn,  tho  rrsult  i«  necrjuuirilv  the  SAmo  as  would  hare  licen 
obtj«ined  had  tho  primary  wavo  Wen  »up|M>*cd  to  f«as  on  without 
rrvolittion.  for  this  is  preciKly  the  motion  generated  when  every 
flenient  of  th*-  linnna  vihratc*  with  a  <v.nintnn  n»«tton,  •qiial  to 
thai   1'  fCS.     The  it"  '  Ived  i«  th« 

ovid.  ;  1  0  one  that.  *  .Ov  dutri- 
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fom. 


bntnl  motioa  (t  tig  luniiui  are  suparpoMd,  tho  corresponding 
motion!  in  front  u«  luperpoaM)  tl*a, 

Th«  methol  of  naolution  juat  vlrKfibotl  ia  tho  simplest,  but  it 
is  only  ono  of  an  indeiinito  uumb«r  that  nii^ht  bo  (troposod,  and 
which  art  alt  e^^ually  )e^timat«,  ao  long  as  tho  question  is  rvgoiitrd 
aa  a  mrr«ly  mathrmatical  one,  without  refurvnco  to  tho  pliysioal 
propcrtiM  of  actual  acrMna  If,  instead  of  supposiuR  tho  motion 
at  lis  to  b«  that  of  the  primarj'  ware,  and  to  b«  zero  elsewhere,  wo 
•uppois  tha/onv  operatiro  over  tho  element  i/S  of  tho  lamina  to  bo 
that  comaponding  to  the  primary  wave,  and  to  vanish  elsewhere, 
we  obtain  a  aecondary  wave  following  quite  a  difTerent  law.'  In 
this  caae  the  motion  in  different  directions  varies  as  coe  >,  vanishing 
at  ri^'ht  angles  to  the  direction  of  propagation  of  the  primary  wave. 
Her\»  again,  on  inlegration  over  the  entiro  lamina,  the  aggregate 
clfoct  of  the  Mcondaiy  waves  is  necessarily  tho  aamo  aa  that  of  tho 
primary. 

In  order  to  apply  theae  ideaa  to  the  investigation  of  the  secondary 
wave  of  light,  we  rvquire  the  solution  of  a  problem,  first  treated 
by  Stokes,' via. ,  the  determination  of  tho  motion  in  an  infinitely 
extended  elaatio  aoUd  due  to  a  locally  applied  periodic  force.  If 
we  auppoae  that  tho  force  impressed  upon  tho  element  of  mass 
D<iidyd.is  DZdxdyd,, 

being  everywhere  parallel  to  the  axis  of  Z,  tho  only  change  required 
in  our  equations  (1),  (2)  is  the  addition  of  tho  term  Z  to  tho  second 
member  of  tho  third  equation  (2).  In  tho  forced  vibration,  now 
nnder  consideration,  Z,  and  tho  quantities  {,  ij,  (,  S  expre.«ing  tho 
resulting  motion,  an  to  be  supposed  proportional  to  e"",  where 
I  — v'(-l),  andu  — 2t/t,  t  being <he  periodic  time.  Under  these 
circnmstancea  the  double  differentiation  with  respect  to  t  of  anj' 
quantity  is  equivalent  to  multiplication  by  the  factor  -  n^,  and  thus 
our  equations  take  the  form 


(fcV+i«')£  +  (o>-i«)^-0 


(Mv«+«»)i|  +  (o' 


'  dz    ' 


(7). 


It  will  now  be  convenient  to  introduce  tlie  quantities  t;„  isr.,  sr,, 
which  exprcsa  the  rotations  of  the  elements  of  tho  medium  round  a.\c8 
parallel  to  those  of  coordinates,  in  accordance  with  tho  equations 
rf{     rf,  d,     d(  d(    di 

'•"rfP"S'  "'""Si'di^'  °'~di~dz        •         ■         '^^^■ 

In  terms  of  these  we  obtain  from  (7),  by  differentiation  and  subtrac- 
tion, 

(JH-'+nVj-O  ) 

{y>r7'  +  n')ai~dZldy     \ (9). 

The  first  of  equations  (9)  gives 

=,-0 (10). 

For  w,  wc  have 

where  r  is  the  distance  between  the  element  dxdydz  and  the  point 
where  V|  is  estimated,  and 

i-n/6-2»/\ (12), 

X  being  the  wave  length. 

^Ve  will  now  introduce  the  snppoiiition  that  the  force  Z  acts  only 
within  a  small  space  of  volume  T,  situated  at  (x,  y,  z),  and  for 
simplicity  suppose  that  it  is  at  the  origin  of  coordinates  that  tho 
TOtstions  are  to  be  estimated.     Integrating  by  parts  in  (11),  we  get 

<n  which  tho  integrated  terms  at  the  limits  vanish,  Z  being  finite 
only  within  the  region  T.     Thus 

^dyy-^)"^^!"^- 
Jlnce  tho  dimensionii  of  T  are  supposed  to  bo  very  small  in  com- 
(MruoD  with  A,  tho  factor —1  J  is  sensibly  constant;  ao  that, 

It  Z  stand  for  the  mean  valao  of  Z  over  tho  volume  T,  we  may 
write 


-.-^#^^^'- 


In  like  manner  we  find 


TZ 


V    <i 


.('■?) 


(13). 


■M'--r-dr[  —  ) <"'• 


F'om  (10),  (13),  (14)  we  see  that,  as  mi^ht  have  been  expected, 
the  rotation  at  any  point  is  about  an  axis  perpendicular  both  to 

1  loc.  cu..  ninatloii  (10).  »  Loe.  ctl..  H  27-30. 

a  ThJ«  aoIaUoo  ma/  bo  verified  la  tbs  lama  fMnncr  aa  PoiMoa's  theorem,  tn 

Vtlcti  ImO. 


the  direction  of  tho  forco  and  to  tho  lino  joining  tho  point  to  tno 
aource  of  disturbance.     If  tho  resultant  rotation  Do  w,  wo  havo 
TZ     Vjj'  +  v')    d/tjJ^X     TZsin^  d  /<i->^\ 
^~iiS>'~^  dr\    r    J         47^  dr\    r    )' 

^denoting  tho  angle  between  r  and  i.  In  differentiating  «-"'/r 
with  respect  to  r,  wo  may  neglect  tho  term  divided  by  H  as  altogoftar 
insensible,,  k-r  being  an  exceedingly  great  quantity  at  any  modoioto 
distance  from  tho  origin  of  disturbance.     Thus 

-lA-.TZsin*    «-"■■  ,,., 

V J— la -■ vlo)i 

iirb'  .    r 

which  completely  determines  tho  rotation  at  any  point.  For  a  dis- 
turbing forco  of  given  integral  magnitudo  it  is  soon  to  bo  every- 
where about  an  axis  perpendicular  to  r  and  tho  direction  of  tho 
force,  and  in  magnitudo  dependent  only  upon  tho  angle  (^)  between 
these  two  directions  and  upon  tho  di.stanco  (r). 

The  intensity  of  light  is,  however,  nioro  usually  expressed  in 
terms  of  the  actual  displacement  in  the  piano  of  tlie  wave.  This 
displacement,  which  we  may  dcnoto  by  ^,  is  in  tho  plane  containing 
s  and  r,  and  perpendicular  to  the  latter.  Its  connexion  with  -a  is 
expressed  by  m—dCldr;  so  that 

TZsin0    «<W-«r) 


('-- 


(16). 


where  tho  factor  «•"■  ia  restored. 

Retaining  only  the  real  part  of  (16),  we  find,  as  the  result  of  a 
local  application  of  force  equal  to 

DTZcosjii (17), 

the  disturbance  expressed  by 

.,     TZ  sin  0    cos  (n<  -  tr) 


iwb' 


(18). 


Resulting 
disturb- 
ance. 


The  occurrence  of  sin  i^  shows  that  there  is  no  disturbance  radi- 
ated in  the  direction  of  the  force,  a  feature  which  might  have  been 
anticipated  from  consideratiOTis  of  symmetry. 

We  will  now  apply  (IS)  to  tlie  investigation  of  a  law  of  .secondary 
disturbance,  when  a  primary,  wave 

{~Bin(nt-kx-) (19) 

is  supposed  to  bo  broken  up  in  passing  tho  plane  x  =  0.  Th«  first 
step  is  to  calculate  the  force  which  represents  tho  reaction  between 
the  parts  of  the  medium  separated  by  x  — 0.  The  forco  operative 
upon  the  positive  half  is  parallel  to  OZ,  nnd  of  amount  per  unit  of 
area  equal  to 

-VD  dijdx  "  WD  003  jj« ; 

and  to  this  force  acting  over  tho  whole  of  tho  plane  tho  actual 
motion  on  tho  positive  side  may  be  conceived  to  be  due.  The 
secondary  disturbance  corresponding  to  the  element  dS  of  the  piano 
may  bo  supposed  to  be  that  caused  by  a  force  of  the  above  magni- 
tude acting  over  dS  and  vanishing  elsewhere ;  and  it  only  remains 
to  examine  what  tho  result  of  such  a  force  woufd  be. 

Now  it  is  evident  that  the  force  in  question,  supposed  to  act  Law  of 
upon  the  positive  half  only  of  tho  medium,  produces  iust  double  of  secondrn 
the  effect  that  would  bo  caused  by  tho  samo  force  if  the  medium  wave,    ■ 
were  undivided,  and  on  the  latter  supposition  (being  also  localized 
at  a  point)  it  comes  under  tho  head  already  considered.     According 
to  (IS),  tho  effect  of  the  forco  acting  at  dS  parallel  to  OZ,  and  of 
amount  equal  to 

ZIr'kD  dS  cos  nt, 
will  bo  a  disturbance 

('.^^^cos(nt-k,-)     .     .     .     .     ,     (20), 

regard  being  had  to  (12).  This  therefore  expresses  the  secondary 
disturbance  at  a  distance  r  and  in  a  direction  making  an  angle  <t> 
with  OZ  (thetlirection  of  primary  vibration)  duo  to  the  element  dS 
of  tho  wave-front. 

The   proportionality  of  tho  secondary   disturbance  to   simp  is  Compari 
common  to  the  present  law  and  to  that  given  by  Stokes,  but  hero  son  with 
there  is  no  dependence  upon  the  angle  0  between  tho  primary  and  Stokes's 
secondary   rays.     The  occurrence   of  the   factor  (Ar)"',    ntid   the  law. 
necessity  of  supposing  tho  phase  of  the  secondary  wave  accelerated 
by  a  quarter  of  an  undulation,  were  first  establislied  by  Archibald 
Smith,  as  tho  result  of  a  comparison  between  tho  primary  wave, 
supposed  to  pass  on  without  resolution,  and  thb  integrated  effect 
of  all  tlm  secondary  waves  (§  10).     Tho  occurrence  of  factore  such 
as  sin  <p,  or  4(1  +  cos  6),  in  the  expression  of  the  secondary  wave 
has  no  influence  upon  the  result  of  the  integration,  tho  effects  of 
all  the  elements  for  which  the  factors  differ  appreciably  from  ynity 
being  destroyed  by  mutual  interference. 

The  choice  between  various  methods  of  res'dution,  all  mathe- 
matically admissible,  would  bo  guided  by  physical  considerations 
respecting  the  mode  of  action  of  obstacles.  Thus,  to  rcfe;-  again 
to  the  acoustical  analogue  in  which  plane  waves  aro  incident  upon 
a  perforated  rigid  screen,  the  circumstances  of  the  case  are  best 
represented  by  the  first  method  of  resolution,  leading  to  syromo- 
trical  Eocondary  waves,  in  which  the  normal.Diotiou  is  supposed  to 
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he  zero  over  the  onpcrforatcd  parts.  IndeeJ,  if  the  aperture  is  very 
small,  thU  method  gives  the  correct  result,  sare  as  to  a  constant 
lactor.  In  like  manner  our  present  law  (20)  would  apply  to  the 
kind  of  obstruction  that  would  be  caused  by  an  actual  physical 
division  of  the  elastic  medium,  extending  over  the  whole  of  the  area 
supposed  to  be  occupied  by  the  intercepting  screen,  but  of  course 
not  extending  to  the  psrts  supposed  to  be  perforated.  In  tba 
present  state  of  our  ignorance  this  law  aeema  to  be  at  least  as 
plausible  as  any  other. 

§  25.    Tht  Diffraction  of  Light  by  Small  Particles. 

The  theory  of  tho  diffraction,  dispersion,  or  scattering  of 
light  by  sraali  particles,  as  it  Las  variously  been  called,  is  of  im< 

rortance,  not  only  from  its  bearings  upon  fundamental  optical 
ypotheses,  but  on  account  of  its  application  to  explain  the  origin 
ana  nature  of  the  light  from  the  sty.  Tho  new,  suggested  by 
Newton  and  advocated  in  more  recent  times  by  such  authorities  as 
Herschel  •  and  Clausius,'  that  the  light  of  the  sky  is  a  blue  of  the 
first  order  reflected  from  aqueous  particles,  was  connected  with  the 
then  prevalent  rotion  that  the  suspended  moisture  of  clouds  and 
mista  was  in  the  form  of  vesicles  or  bubbles.  Experiments  such 
as  those  of  Briicke'  pointed  to  a  different  conclusion.  When  a 
weak  alcoholic  solution  of  mastic  is  ^itated  with  water,  the  pre- 
cipitated gum  scatters  a  blue  light,  oSriously  similar  in  character 
to  that  from  the  sky.  Not  only  would  it  be  unreasonable  to 
attribute  a  vesicular  structure  to  the  mastic,  but  (as  Bnicke 
remirked)  the  dispersed  light  is  much  richer  in  quality  than  tho 
blue  of  the  first  order.  Another  point  of  great  imj>ortance  is  well 
brought  out  in  the  experiments  of  Tyndall'  upon  clouds  precipitated 
by  the  chemical  action  of  light.  ^VTienever  the  particles  are  suffi- 
ciently fine,  the  light  emitted  laterally  is  blue  in  colour,  and,  in  a 
direction  perpendicular  to  the  incident  beam,  is  cotnplctdy  polariied. 
About  the  colour  there  can  bo  no  pritiui  facie  difficulty  ;  for, 
as.sopn  as  the  question  is  raised,  it  is  seen  that  the  standard  of 
line/tr  dimension,  with  reference  to  which  tho  particles  are  called 
small,  is  the  wave-length  of  light,  and  that  a  given  set  of  particles 
would  (on  any  conceivable  view  as  to  their  mode  of  action)  produce 
a  continually  increasing  disturbnnce  as  we  pass  along  tho  spectrum 
towards  the  more  refrangible  end. 

On  the  other  hand,  that  the  direction  of  complete  polarization 
should  be  independent  of  the  refracting  power  of  the  matter  com- 
posing tho  cloud  has  been  considered  mysterious.  Of  course,  on 
the  theory  of  thin  plates,  this  direction  would  bo  determined  by 
Brewster's  law  ;  but,  if  the  particles  of  foreign  matter  are  small  in 
all  their  dimensions,  tho  circumstances  are  materially  different 
from  those  under  which  Brewster's  la^  is  applicable. 

The  investigation  of  this  question  upon  tne  elastic  solid  theory 
will  depend  upon  how  we  supposo  the  solid  to  vary  from  one  optical 
medium  to  another.  Tha  slower  propagation  of  light  in  class  or 
water  than  in  air  or  vacuum  may  be  attributed  to  a  greater  density, 
or  to  a  IcHs  rigidity,  in  the  former  case;  or  we  may  adopt  the  more 
complicated  supposition  that  both  these  quantities  vary,  subject 
only  to  tho  condition  which  restricts  tho  ratio  of  velocities  to 
equality  with  the  known  refractive  index.  It  will  presently  appear 
that  tho  original  hypothesis  of  Fresnel,  that  the  rigidity  remains 
the  same  in  both  media,  is  the  only  one  that  can  bo  reconciled  with 
.he  facts  ;  and  we  will  therefore  investigate  upon  this  basis  the 
nature  of  the  secondary  waves  dispersed  by  small  particles. 

Conceive  a   beam   of  piano   polarized   light   to  move  among  s 
nnnibcr  of  particles,  all  small  compared  with  any  of  the  wave- 
lengths.    According  to  our  hypothesis,  the  foreign  matter  may  be 
supposed  to  load  the  icther,  so  as  to  increase  its  inertia  without 
altering  its  resistance  to  distortion.     If  the  particles  were  away, 
the  wave  would  pass  on  unbroken  and  no  light  would  be  emitted 
laterally.     Even  with  tho  particles  retarding  the   motion   of  the 
leOKr,  the  same  will  bo  tnio  if   to  counterbalance  tho  increosed 
inertia,  snitablo  forces  are  ciuiod  to  act  on  the  »ther  at  all  points 
V.!,.  r-'  tlir-  inertia  is  altered     These  forces  have  the  same  period 
n  SI  the  undisturbed  luminous  vibrstions  themselves, 
uallv  emitlol  laterally  is  thus  the  same  as  would  be 
"         — ■'    ■'         [osite  of  these  acting  on  the  raedinm 
',  and  it  only  remslni  to  see  what 

I  t(  li.o  snuiliiiss  of  the  particles,  the  forces  acting 

•h"  volume  of  any  individual  particle  are  all  of   tho 

,,  I    I..,   ....    ,„,(  n„y  !>,  considered  ss  s  whole. 

-n  in  the  trther,  duo  to  tho  action  of 

'  .'.  is  a  i-riVVtn  with  which  no  have 

'  -t.     Hut.'  Kg  th«  solution  to 

tion  of  lb  .tion,  it  msjr  be 

;;trfor»fcwi ;,,.m  a  more  general 

point  of  vifw. 
PoUrtzs-       In  fh"  fir^f  pis'-*,  fh"T*  is  nf*'''^srilr  a  complete  symmetry  round 
tion  of      the 'li  lor-c,  conauting  of  trans- 

dtlfrscted      ^  t,-  ^—^-^———^~ 

UgkV^  ■  /■"..  ■;•-    ..... .cifL  suit..  ««t»i. 

•  /■■**.  Am».,  ni.  Ixuitt.  •  rtat.  Mf.  t<l,  laL  caaaiU.  ».  Mt. 


verse  vibrations,  is  propagated  outwards  in  all  directions  from  the 
centre  ;  and,  in  consequence  of  the  sjTnmetry,  the  direction  of 
vibration  in  any  ray  lies  in  the  plane  containing  the  ray  and  the 
axis  of  symmetry ;  that  is  to  say,  the  direction  of  vibration  in  the 
scattered  or  diffracted  ray  makes  with  the  direction  of  vibration  in 
the  incident  or  primary*  ray  the  least  possible  angle.  The  symmetry 
also  requires  that  tho  intensity  of  the  scattered  light  should  vanish 
for  the  ray  which  would  be  propagated  along  the  axis  ;  for  there 
is  nothing  to  distinguish  one  direction  transverse  to  the  ray  from 
another.  The  application  of  this  is  obvious.  Suppose,  for  dis- 
tinctness of  statement,  that  the  primary  ray  is  vertical,  and  that 
the  plane  of  vibration  is  that  of  the  meridian.  The  intensity  of 
the  light  scattered  by  a  small  particle  is  constant,  and  a  ma.ximum, 
for  rays  which  lie  in  the  vertical  plane  running  east  and  west, 
while  there  is  no  scattered  ray  along  the  north  and  south  litic. 
If  tho  primary  ray  is  uniwlarized,  the  light  scattered  north  and 
south  is  entirely  due  to  that  component  which  vibrates  east  and 
west,  and  is  therefore  jvr/irf/y  polariud,  tho  direction  of  its  vibra- 
tion being  also  east  and  west  Similarly  any  other  ray  scattered 
horizontally  is  perfectly  polarized,  and  the  vibration  is  performed 
in  the  horizontal  plane.  In  other  directions  the  polarization 
becomes  less  and  less  complete  as  we  apj)roach  the  vertical 

The  observed  facts  as  to  polarization  are  thus  readily  explained, 
and  the  general  law  connecting  the  intensity  of  tho  scattered  light 
with  the  wave-length  follows  almost  as  easily  from  considerations 
of  diniitisions. 

The  object  is  to  compare  the  intensities  of  tne  incident  and  Method 
scattered  light,  for  these  will  clearly  bo  proportionaL     Tho  number  of  disoet 
(0  expressing  the  ratio  of  the  two  amplitudes  is  a  function  of  the  siona. 
following  quantities: — (T)  the  volume  of  the  disturbing  particle; 
(r)  tho  distance  of  tho  point  under  consideration  from  it ;  (X)  tho 
wavelength  ;  ((.)  the  velocity  of  propagation  of  light ;  (D)  and  (D') 
the  original  and  altered  densitiee :  of  which  the  nrst  three  depend 
only  upon  space,  the  fourth  on  space  and  time,  while  the  5fth  and 
sixth  introduce  the  consideration  of  mass.     Other  elements  of  the 
problem  there  arc  none,  except  mere  numbers  and  angles,  which 
do  not  depend  upon  the  fundamental  measurements  of  space,  time, 
and  mass.     Since  the  ratio  (i\  whose  expression  we  seek,  is  of  no 
dimensions  iu  mass,  it  follows  at  once  that  D  and  D'  occur  only 
under  the  form  D :  D',  which  is  a  simple  number  and  may  therefore 
be  disregarded.     It  remains  to  find  how  i  vm-i?s  with  T,  r,  A,  6. 

Now,  of  these  quantities,  b  is  the  only  one  depending  on  time  ; 
and  therefore,  as  i  is  of  no  dimensions  in  time,  b  cannot  occur  in  its 
expression. 

Moreover,  since  tho  same  amount  of  energy  is  propagated  across 
all  spheres  concentric  with  tho  iwrlicle,  we  recognize  that  i  varies 
as  r.  It  is  equ.dly  evident  that  •  varies  as  T,  and  therefore  that  it 
must  be  proportional  to  T/xr,  T  being  of  three  dimensions  in  space. 
In  passing  from  one  part  of  the  spectrum  to  another,  X  is  the  only 
quantity  which  varies,  and  we  have  tho  important  law : — 

When  light  is  hcatlcred  by  particles  which  are  verj-  small  com-  Law  of 
pared  with  any  of  the  wave-lengths,  the  ratio  of  the  amplitudes  of  intan- 
the  vibrations  of  the  scattered  and  incident  lights  varies  inversely  sitie^ 
as  the  square  of  the  wave-length   and  the  ratio  of  intensiHt*  as  the 
inverse  fourth  power. 

The  light  scattered  from  small  particles  is  of  s  much  richer  blue 
thon  the  blue  of  tho  first  order  as  reflected  from  a  ver^'  thin  plate. 
From  the  general  llioory  (§  8),  or  by  the  method  of  dimensions,  it 
is  easy  to  prove  that  in  the  latter  cue  the  intensity  varies  as  X'', 
instead  of  X"*. 

The  principle  of  energy  makes  it  clear  that  tho  light  emitted  Inteaslty 
laterally  is  not  a  new  creation,  but  only  diverted  from  tho  main  of  tnns* 
stream.     If  I  represent  the  intensity  of  tho  primary  light  after  mittsd 
traversing  a  thickness  z  of  the  turbid  med'um,  we  hsra  Ught 

./I--AIx-'<ie, 
whore  A  is  a  constant  independent  of  X.     On  intcgrstioD, 

IoK(I/lo)--Ax-'x (I). 

if  I,  correspond  to  r-0, — a  law  altogether  similar  to  that  of 
absorption,  and  showing  how  the  light  tends  to. l)ecome  yellow  and 
finally  red  as  the  thickness  of  the  medium  increases.* 

.Captain  Abney  has  foun<l  that  the  above  law  agrees  remarkably 
well  with  his  onservations  on  tho  traiiimission  of  light  througn 
water  in  which  particles  of  mastic  ore  suspeiidciL* 

W.'  may  now  invrsiigsto  tho  matlicmaticat  expression  for  the  Msthsiu^ 
disturlnnre  pro|iag3ted  in  any  direction  from  a  small  particle  upon  Ucal  la- 
whirh  a  lieam  of  light  strike*.     Let  tho  partit-lo  be  at  the  origin  of  vasUfs- 
coordinates,  and  let  the  expression  for  the  primary  vibration  be        Uon. 

f-sin  («/-*») (J). 

The  acceleration  of  the  element  at  the  origin  is-  n' sin  nf  ;  so  that 
thr  ?  '  '  '   '  t     '     iipplird  to  the  parts  where  the 

dm  r  that  tho  waves  might  pass  on 

un.li 

-(D'-D)i«'siniU. 

•  "  Oa  itw  Uflil  rm  Ubs  Uj,  lb  PetarlnUoe  aa4  Celev.-  mi.  Mm.,  fsS 
uri.  •  Pnt.  Mf.  4k.,  Uajr  l«W. 
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To  obtain  tba  tat«I  forcw  which  most  b«  sornosml  to  act,  the  factor 
T  (r»pr«»ntioff  tho  Tolumo  cf  th«  particIiO  mint  bo  introdorcj. 
Tb«  oppoait*  of  thji,  conceived  to  act  at  0,  itouM  give  the  Mmo 
diituroanca  u  is  actuilly  caused  br  the  presence  of  the  particle. 
Thiu  bjr  (18)  ({  24)  the  secondary  disturbance  is  expressed  by 
„     ly-D  iiTsin»  sin (n<-lr) 


P'-P  wT«in» 


sin  (ill -Xt)  , 


(3).' 


The  preceding  investication  is  based  upon  the  assumption  that 
tn  pasaing  from  one  medium  to  another  the  rigidity  of  tho  icther 
does  Dot  change.  If  ve  forego  this  assumption,  the  quovtion  is 
Dec«ssarilT  mor»  complicated  ;  but,  on  the  supposition  that  the 
changes  of  rigidity  (AN)  and  of  density  (aD)  are  relatively  small, 
tba  iwilts  are  fsirly  simole.     If  the  primary  ware  be  represented 

f-'-'" (1), 

the  oomponont  roUtiona  m  the  secondary  vrare  are 


wher« 


„/     aD  X     ANr*-r\ 


(6). 


U)- 


ir       r 

The  expression  for  the  resultant  rotation  in  the  general  case  would 
be  rather  complicated,  and  is  not  needed  for  our  purpose.  It  is 
easily  seen  to  be  about  an  axis  perpendicular  to  the  scattered  ray 
(j,  y,  :),  inasmuch  as 

Let  ns  consider  the  more  special  case  of  a  ray  scattered  normally 
to  the  incident  ray,  so  that  x  —  0.     We  have 

If  aX,  aD  be  both  finite,  wo  learn  from  (7)  that  there  is  no 
dlrvctioD  perpecdictUar  to  th«  primary  (polarized)  ray  in  which  the 
secon'iary  light  ranishes.  Now  experiment  tells  us  plainly  that 
there  is  sach  a  direction,  and  therefore  we  are  driven  to  the  conclu- 
rion  that  'lither  *iN  or  aD  must  vanish. 

The  consequences  of  supposiog  aX  to  be  zero  have  already  been 
traced.  They  agree  very  well  with  experiment,  and  require  us  to 
anppo&e  that  the  vibrations  are  perpendicular  to  the  plane  of 
polarization.  So  far  as  (7)  is  concemea  the  alternative  supposition 
that  aD  vanishes  wouJd  answer  equally  well,  if  we  suppose  the 
Tibrations  to  be  executeu  in  the  olane  of  polarization ;  but  let  us 
now  revert  to  (5),  which  gives 

PaX  vz  PaX  xtj  PaX  z^-x' 

-3---ir?'  "'"^-jt?^'  '^"-^-jt-^^  •  t^^- 

According  to  these  equations  there  would  be,  in  all,  six  directions 
from  0  along  which  there  is  no  scattered  light, — two  along  the  axis 
of  y  normal  to  the  original  ray,  and  four  (1/-0,  :-  ±x)  at  angles 
of  15'  with  that  ray.     So  long  as  the  particles  arc  small  no  such 
Tanishinz  of  light  in  oblique  directions  is  observed,  and 
Z  we  are  thus  led  to  the  conclusion  that  the  hypothesis  of 

AX  most  a  finite  aX  and  of  vibration:!  in  the  plane  of  polarization 

vamsh.       „  cannot  be  reconciled  with  the  facts.     No  form  of  tho 

elastic  solid  theory  is  admissible  except  that  in  which 
the  vibrations  are  supposed  to  be  perpendicular  to  the 
plane  of  polanzatiou,  and  the  dif- 
ference between  one  medium  and 
another  to  be  a  difference  of  density 
only.' 

Before  leaving  this  subject  it  may 
be  instructive  to  show,  tho  applica- 
tion of  a  method,  similar   to   that 
used  for  small  particles,  to  the  cose 
of  an  obstiucting  a/Under,  whose  axis  is  parallel  to  the  fronts  of 
the   primary  waves.     We  will  suppose  (1)  that   the  variation  of 
optical  prorerties  depends  upon  a  diffeienco  of  density  (D'-D), 
and  is  small  in  amount;  (2)  that  the  diameter  of  the  cylinder  is 
very  small  in  comparison  with  the  wave-length  of  light. 

Let  the  axis  of  the  cylinder  be  the  axis  of  j  (fig.  26),  and  (as  before) 
let  the  incident  light  be  parallel  to  x.  The  original  vibration  is 
thus,  in  the  principal  cases,  parallel  to  either  z  or  i/.    We  will  take 

I  lo  HrtctneM  the  force  nioit  be  aoppoted  to  let  upon  tlie  medium  lo  lis  actual 
Moditloo,  wtiereas  In  (18)  the  mctjiom  It  suppowd  to  bo  tbaolutely  urUfomi.  It 
Is  nc4  dUBcult  to  prOTe  thst  (J)  rtmalni  unaltered,  when  Ihlj  circumstance  Is 
taken  mto  acconot;  snd  it  u  eTldent  la  any  case  thut  n  correction  would  depend 
open  the  Kioare  or  (D— D). 

»  See  •  t»ttT,  "Cm  the  Seilteriog  ol  Lljlit  by  Small  Partldes,"  Phil.  Hon., 
Jboc  1371. 
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first  tho  former  case,  whore  the  disturbanoo  due  to  the  cylinder  mnat 
evidently  be  symmetrical  round  OZ  and  p.irallol  to  it  Tho  element 
of  tho  di.sturbance  nt  .-V,  liuo  to  rQ(rf:),  will  bo  proportional  to  dt 
iu  amplitude,  and  will  Iw  retarded  in  phase  by  an  amount  corre- 
sponding to  tho  distanco  r.  In  calculating vtho  elTect  of  tho  wholo 
bar  we  have  to  consider  the  integral 

The  integral  on  the  left  may  be  treated  as  in  §  15,  and  we  find 


/: 


r-'  sin  (n<  - kr)d2-  \/(xfR)  sin  (ut  -  JR  -  Jir) , 


showing  that  tho  total  elTcct  is  retarded  J\  behind  that  due  to  the 
central  element  at  O,  Wo  have  soon  (3)  tliat,  if  a-  bo  tho  sectional 
area,  tho  effect  of  tho  element  PQ  is 

D'- D  iTfftfrsin  A  .    ,   ,     ,  , 
—J) ^ —  sm(ii<-ir), 

where  1^  is  the  angle  OPA.  In  strictness  this  should  be  reckoned 
perpendicular  to  pA,  and  therefore,  considered  as  a  contribution  to 
tho  resultant  at  A,  should  be  multiplied  by  sin  •*>.  But  tho  factor 
Girrtp,  being  sensibly  equ.'tl  to  uuhy  for  tho  only  parts  which  are 
really  operative,  may  bo  omitted  without  iuQueuciug  the  rcstdt. 
Ill  this  way  wo  find,  for  the  disturbanco  at  A, 

^-^-  -^^sin{>,<-iR-i,r)       ....     (9), 

corresponding  to  the  incident  wave  sin  (7;^  -  k-x), 

When  the  original  vibration  is  parallel  to  ij,  the  disturbance  due 
to  tho  cylinder  will  no  longer  be  symmetrical  about  OZ.  If  a  be 
the  angle  between  OX  and  the  scattered  ray,  which  is  of  course 
always  perpendicular  to  OZ,  it  is  only  necessary  to  introduce  the 
factor  cos  a  in  order  to  make  the  previous  expression  (9)  applicable. 
The  investigation  shows  that  the  light  diflVactod  by  an  ideal  wire- 

f [rating  would,  according  to  the  principles  of  Fresnel,  follow  the 
aw  of  polarization  enunciated  by  btokcs.  On  the  other  hand,  this 
law  would  be  departed  from  were  we  to  suppose  thnt  there  is  any 
difference  of  rigidity  between  the  cylinder  and  the  surrounding 
medium. 

§  26.  Re_flexion  and  Refraction. 

So  far  as  the  directions  of  the  rays  are  concerned,  the  laws  of 
reflexion  and  refraction  were  .satisfactorily  explained  by  Huygens 
on  the  principles  of  the  wave  theory.  The  question  of  the  aviouiU 
of  light  reflected,  as  dependent  upon  tho  cnaracters  of  the  media 
and  upon  the  angle  of  incidence,  is  a  much  more  difficult  one,  and 
cannot  be  dealt  with  a  priori  without  special  hypotheses  as  to  tho 
nature  of  the  luminous  vibrations,  and  as  to  the  cause  of  the  differ- 
ence between  various  media.  By  a  train  of  reasoning,  not  strictly 
dynamical,  but  of  great  ingenuity,  Fresnel  was  led  to  certain  Fresnel's 
formulje,  since  known  by  his  name,  expressing  the  ratio  of  tho  re-  formula, 
fleeted  to  the  incident  vibration  iu  terms  of  one  constant  (^).  If 
d  be  the  angle  of  incidence  and  0,  the  angle  of  refraction,  Fresnel's 
expression  lor  light  polarized  in  the  plane  of  incidence  is 

sin(^-gi)  ,j. 

Bin(e  +  0i) 

where  the  relation  between  the  angles  Q,  9^,  and  n  (tho  relative  re- 
fractive index)  is,  as  usual, 

6ine  =  ;tsin0i (2). 

In  like  manner,  for  light  polarized  perpendicularly  to  the  piano  of 
incidence,  Fresnel  found 

tan(f?-gi)  ,3. 

tan  (6 +  61) '' 

In  the  particular  case  of  perpendicular  incidence,  both  formulss 
coincide  with  one  previously  given  by  Young,  viz., 

(^-i)/(('+i) •  •  (4). 

Since  these  formulae  agree  fairly  well  with  observation,  and  are 
at  any  rate  the  simplest  that  can  at  all  represent  the  facts,  it  may 
be  advisable  to  consider  their  significance  a  little  in  detail.  As  9 
increases  from  0  to  Jir,  tho  sine-formula  increases  from  Young's 
value  to  unity.  We  may  see  this  most  easily  with  the  aid  of  a 
slight  transformation : — 

sin  (9 -9,)     1  -tan  0)/ tan  9    ft  -  cos  9/  cos  9, 
8in(9-e9j)     1 -»•  tan  9,/ tan  9    /» -^  cos  9/ cos  9i ' 
Now,  writing  cos  9/ cos  9,  in  the  form 

/  (     l-sin'tf      ) 
V    (  1  -A<-  =  sin-'9  S   ' 
we  recognize  tha^,  as  9  increases  from  0  to  Jjr,  cos9  cos9i  dimin- 
ishes continiiously  from  1  to  0,  and  therefore  (1)  increases  from 
(;j-l)/(/i-H)  to  unity. 

It  is  quite  otherwise  with  the  tangent-formula.  Commencing  at 
Young^j  value,  it  diminishes,  as  9  increases,  until  it  attains  zero^ 
when  9  +  9[  — Jir,  or  sin  9,  — cos  9  ;  or  by  (2)  tan  9  —  ^.  This  is  tha 
polarizing  angle  defined  by  Brewster.     It  presents  itself  here  as  tho 
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anglo  of  incidence  fcr  which  there  Li  no  reflexion  of  the  polarized 
lighl  nnder  consideration.  As  the  angle  of  incidence  passes  throug'i 
the  poUri;dng  angle,  the  reflected  vibration  changes  sign,  and 
increases  in  numirrical  value  until  it  attains  unity  nt  a  grazing 
Incidence  (9— Jt). 
Total  We  have  hitherto  supposed  that  tho  second  medium  (into  which 

leflexion.  the  light  enters  at  the  refracting  surface)  is  the  denser.  In  the 
contrary  case,  total  reHejcioa  sets  in  as  soon  as  sin  9  —  ^-',  at  which 
point  di  becomes  imaginary.  "NVe  shall  be  able  to  follow  this  better 
in  connexion  with  a  mechanical  theory. 

If  light  falls  upon  the  first  surface  of  a  parallel  plate  at  the 
polarizing  angle,  the  refracted  ray  also  meets  the  second  surface 
of  the  plate  at  the  appropriate  polarizing  angle.  For  if  ^  be  the 
index  of  the  second  medium  relatively  to  the  first,  the  tangent  of 
the  angle  of  incidence,  which  is  also  the  cotangent  of  the  an^le 
of  refraction,  is  equal  to  /i.  At  tho  second  surface  (the  third 
medium  being  the  same  as  the  first)  the  angles  of  incidence  and 
refraction  are  interchanged,  and  therefore  the  condition  for  the 
polarizing  angle  is  satisfied,  since  the  index  for  tho  second  refrac- 
tion i3/»-'. 

The  principal  formulae  apply  to  light  polarized  in,  and  perpen- 
dicular to,  the  piano  of  incidence.  If  the  plane  of  polarization 
make  an  angle  a  with  that  cf  incidence,  the  original  vibration  may 
be  resolved  into  two, — cos  a  polarized  in  the  plane  of  incidence,  and 
Bin  a  polarized  in  the  perpendicular .  plane.  These  components  are 
leflected  according  to  the  laws  already  considered  and  reconstitute 
plane-yolahzed  light,  of  iatensity 

,     8in2(9-e,)  ,    .  ,    tan'(9-fl,)  ,., 

cos'tt    .  „.'  — J-;■^sln-a. — =-7^ — -!-;       •     •     >•     (5). 
sln"(»-^9,)  tan'(e■^«,) 

If  the  incident  light  be  polarized  in  a  plane  making  iS°  with  tho 

plane  of  incidence,  or  be  circularly-polarized  (§  20),  or  be  unpolar- 

ued,  (.1)  applies  to  the  reflected  light^  with  suUsUtution  of  4  for 

cos-  a  and  sin'  a.     If  0  denote  in  the  general  case  the  angle  between 

the  plane  of  incidence  and  that  in  which  the  reflected  light  is 

polarued, 

,^„^_Una'-2iIl±f! (6). 

a  rcsnlt  the  approximate  truth  of  which  has  been  verified  by  Frcsnel 
and  Brewster. 
Beflected       The  formulaj  for  the  intensities  of  the   refracted  light  follow 
»>*•.  immediately  from  the  corresponding  formul.-v  relative  to  tho  re- 

flected light  in  virtue  of  the  principle  of  energy.  The  simplest 
way  to  regard  the  matter  is  to  suppose  the  refracted  light  to  emerge 
from  the  second  medium  into  a  third  medium  rtimihr  to  the  first 
without  undergoing  lo&s  from  a  second  reflexion,  a  supposition 
which  would  be  realized  if  the  transition  between  tho  two  media 
Fere  very  gradual  instead  of  abrupt.  The  intensities  of  thcdifTcrent 
fights  may  then  be  measured  in  the  same  war  ;  and  the  sup- 
position that  no  loss  of  energy  is  incurred  when  the  incident  light 
gives  rise  to  tho  reflected  and  refracted  li'^hts  requires  tltat  tho 
BOm  of  the  squares  of  the  vibrations  rcprcstntinjj  tho  latter  thall  be 
equal  to  the  wjuarc  of  the  vibration  representing  tho  former,  viz., 
unity.  Vi'a  thus  obtain,  in  tho  two  cases  corresponding  to  (I)  and 
(8), 

sin' (<?-»,)      ain2tfsm2g, 

sin'(d  +  fl,)"  8in*(tf  +  0i)     •     •     •  •■('), 

tan'fg-tf,)  __  ain2ggin20| .  . 

,     "  tan=  (0 +  «,)"«&=  (•  +  «!) CO*' (^-*i)  *     *     '     ^  '• 

A  plate  of  glawj,  or  n  j*'  ' '  •  —  1!/*I  platon,  is  oft^'n  convenient  as 
a  polarizer,  wli-n  it  is  i.  ,  that  the  polarization  be  quite 

complete.     At  thr  prt  incidence  (tan' V)  there  nould 

be,  according  to  i  nly  one  kind  of  polcrized  light 

rrfl^cli'd,  evtn  w:  ht  is  unpolarizca.     The  polar* 

ization  of  tie  tr.*; .  ,  ■  ;.  tho  other  hand,  is  imperfect; 

but  it  improves  &%  the  number  of  plates  is  increased. 

Reflexion       If  w*-  -';|p^v  ^h^*  thTf  !•«  n-^  rT*;!!.'  inifrf-r^n^".  fb-  intensity 

hy  m  (r)  ■  '  "        1   by  a 

plate.         g'"''"  'nnn  a 

nin,:  .  ■-   -iirfaco 

IB  f  'jrlacr,  rcllccicd  at  the  Mcond, 

fcnd  ^  \  -  py.  ^The  next  component, 

rcflffi.-i  ',Uf:  iiiu<;%ftiii  tr.iii*!nitt.d  twice,  iii|»*(l -p;*,  tnaao  on. 

Uflnc« 

r-,+(i-p:.M,+p'-i-^+...  )-,-^^.  •  •  (»)• 

The  lnt»r.«ity  'f  I'.  •  'u''it  ri'!!"'-!r(l  from  »  nilo  of  pl»t«i  hia  bwn 
intMtli-it"d  In-  I  Tinn.'     If  ^(m)  Ix;  tho  rtfleition 

from  •r\  pl«I'»,    ■  •  for  th«i  redrxion  (rom(m  +  l) 

platca, 
♦<m-H)-f -K! -r)>^m){l  .^r«(m)■^»»[^»)P■^r•I♦(m)f -1-. . . } 
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Ey  mean?  of  this  expression  wo  may  obtain  in  succession  the  valne* 
of  ^2),  ^3),  &c.,  iu  terms  of  ^>l),'%'iz..  r.     The  general  v.-ilue  is 

as  my  lasily  b«  rerififd  by  substitution. 

The  corresponding  expression  for  tho  light  transmiUcd  by  a  pile 
of  m  plates  is 

4(„,_1.^„,__1^_..     .  .     .     ,11) 

The  investigation  has  b«:n  extended  by  Stokes  so  as  to  cover  the 
case  in  which  the  plates  exercise  an  absorbing  infl  :cncc.' 

Tho  verification  of  Frcsnel's  fominlx  by  direct  photometric 
measurement  is  a  matter  of  some  dinicnlty.  The  proportion  vl 
perpendicularly  incident  light  transmitted  by  a  gloi^  plate  has 
been  investigated  by  Rood;'  but  the  deficiency  may  have  been 
jiartly  due  to  absorption.  If  we  attempt  to  deal  directly  with  th« 
Reflected  light,  tho  experimental  diihculties  arc  much  increased; 
but  the  evidence  is  iu  favour  of  the  approximate  correctness  of 
Fresncl's  formulae  when  light  is  reflected  nearly  peri-cndicularfci 
from  a  recently  polished  glass  surface.  When  the  sutfacc  is  old 
even  though  carefully  cleaned,  there  may  be  a  considctablo  falling 
oif  of  reflecting  power.* 

Wo  have  seen  that  acsoruiug  to  Fresncl's  tangent-formula  there 
wonld  be  absolutely  no  rcflexiou  of  light  polarized  )icri*ndiculorly 
to  tho  plane  of  incidence,  when  the  angle  of  inciilcnce  is  tan*  V» 
or,  which  comes  to  the  same  thing,  common  li^lit  reflected  at  this 
angle  could  be  perfectly  exlinguislicd  with  a  Nicol's  prism. 
■  It  was  first  ODserved  by  Airy  that  in  the  case  of  the  diamond  and 
other  highly  refracting  media  this  law  is  only  approximately  iu 
accordance  with  the  facts.  It  is  readily  pro/ed  oy  cxiwrinient  that, 
whatever  be  the  angle  of  incidence,  sunlight  reflected  from  a  plat* 
of  black  gli^ss  is  ineapablo  of  being  rjuencbed  by  a  Nicol,  and  is 
therefore  imperfectly  plane-polarized. 

This  subject  has  been  studied  by  Jamin.  The  cnaracter  of  the  Juiln'* 
reflected  vibration  can  bo  represented,  as  reg.irds  both  amplitude  observA- 
and  yhase,  by  tlie  situation  in  a  plane  of  a  point  P  relatively  to  lions, 
the  origin  of  coordioatea  0.  The  length  of  tiic  line  01*  represents 
the  amplitude,  while  the  inclinntioii  of  OP  to  the  axis  of  x  repre- 
sents the  pha-ic.  According  to  Fresncl's  formula  appropriate  to 
light  polarized  perpendicularly  to  the  plane  of  incidence,  P  is 
situated  throughout  on  the  axis  of  x,  passing  through  O  when  tho 
angle  of  incidence  is  tan'V-  Janiin  fouml,  liowevcr,  th.it  in  general 
P  does  not  pass  through  0,  but  above  or  below  it.  When  P  is  on 
the  axis  of  t/,  the  amplitude  is  a  minimum,  and  the  ph.ise  is  mid- 
way between  the  extreme  phases.  For  one  dasi  of  bodies  tho 
phase  is  in  arre-ar  of  th.it  corresponding  to  perpendieul.ir  incidence, 
and  for  another  class  of  bodies  111  advnuce.  In  a  feu  intermcdiato 
cases  P  passes  sensibly  through  O  ;  and  then  the  change  of  pha.v 
is  sudden,  and  the  minimum  amplitude  is  zero.  \ 

In  the  case  of  metals  the  polarization  produced  by  reflexion  is  McttOle  . 
still   more   incomplete.     Light   polarized    per]<endicularly   to    the  rcAcxIaib''' 

Slane  of  incidence  Is  reflected  at  all  angles,  the  amount,  however, 
ecreasing  as  the  angle  of  incidence  increases  from  0*  to  about  75", 
and  then  again  iucrcasing  up  to  a  grazing  inciiirnco.  The  most 
marked  rITcct  is  the  relative  retardation  of  one  polarized  comiwnont 
with  resjicct  to  the  other.  At  an  angle  of  lUiut  7&*  this  retarda- 
tion amounts  to  a  riuarter  jieriod. 

Tho  intensity  of  n  flexion  from  metau  is  often  very  high.  From 
silver,  even  at  i-eriH-Midicuhr  incidence,  as  much  as  95  per  cenU  of 
tho  incident  light  is  reflected.  There  is  reason  lor  regarding  tho 
high  reflecting  nowcr  of  mctils  as  connected  with  tho  intcnao 
absorption    whieti    they  exercise.     Ma.iy   aniline   dyes   reflect   ID 

to  V,  ■:: 

Ml  .  .  ■  :^  '»i 

a  surface  oi  a  cry.ul.  ^ 

%  27.  lUJiczim  oil  the  EtuMic  Solid  Theory. 

On  the  theory  which  utimilatca  the  lethcr  (o  an  elastic  solid, 
the  investigation  of  reflexion  and  refrm-tion  prc*cnt»  no  very  (criou* 
dilBcuIties,  but  the  rr.«ulta  do  not  harmonize  icrj  well  with  optical 
olMcrvation.     It  is,  however,  of  some  imTv>r*nni^»   to   nnder.tind 
that    rcllexion  and  refr.ii-tion  can  '  '     r 

principal  featured,  on  a  iwrfrctly 
which,  if  not  strictly  applicable  tu  1..       ...  .,  .       - 

lin-t   mechaniojil   aignihcanco.     The   relracting    surface  and    tho 
wovr-frnnt.  risv  for  tlji^  pnrp'>."  \^  .iipprt^d  t"  be  pl»n<». 

When  •'  ■  ■       •  •  •  ■•• 

(2-0),  tl- 

thai  ll"    '  ■     ■  "       .. 

fir^'  t  in  the  aocouU  N|,  i>|. 

.  '  '  ilf".  Jfur.,  rc\.  '. 

•  ■  frv.ni  Ctrwln  SnrtiKci  r.l  t,?!-:,.  I'-      >"C">tno» 

>  n  aahlUltJ   k)r  Certain    Kon-UaulUr 

..    /  .r.  JU>(  .  'kc  <».■•■' 
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mtnti  In  th«  two  medU  an  in  {^ncnl  drnoted  by  {,  ^,  (;  (,,  i|.,  (, ; 
bat  in  the  pTMcnt  cam  £,  ifi  {i.  ^i  A^t  vanish.  Moreover  (,  (|  ira 
inJrjx-ndcnt  of  3.  Th«  r<|iiitioni  to  b«  satUlinl  in  tlio  interior  of 
tho  lonli*  mr«  accordingly  (§  24) 

J'i     N'/J'C.rf'A  ... 

cu*  n\d^*s?) '''• 

^-&(^^J^) (^'- 

At  the  boandary  the  conditions  to  b«  utisGcd  ara  tho  continuity 
of  displactment  and  of  stress  ;  so  that,  when  z  — 0, 


f-fi. 


dx        'dx 


(3). 


Ths  iocideot  trares  msy  be  repnnenteJ  by 

where 

I>c«-N(a«  +  »^ (4); 

aad  oar+^y*" const,  civcs  tho  equation  of  tho  ware-fronts.  Tiu 
icfleeted  and  refracted  waves  may  be  represented  by 

f_f«"(-«+*r+<«) (5), 

f,_f,',i(.,«+*r+<«l (6). 

The  coefficient  of  <  is  necessarily  the  same  in  all  tliree  n-sves  on 
account  of  the  periodicity,  and  the  coefficient  of  y  must  be  the 
same  since  the  traces  of  aA  the  waves  upon  tho  plane  of  separation 
must  move  tof^thcr.  With  resarxi  to  tho  coefficient  of  x,  it 
appears  by  substitution  in  the  dilTerential  equations  that  its  si^ 
is  changed  in  pasting  from  the  incident  to  tho  reBected  wave ; 
in  (act 

e»-V{(±a)>  +  4»}-V,«{a,'+l»}  ....     (7), 

where  V,  V,  are  the  velocities  of  propagation  in  the  two  media 
given  by 

•     V-X/D,        V,'-N,/D, (8). 

Now  6/^(0' +4*)  is  tho  sine  of  the  angle  included  between  tho  axis 
of  X  and  the  normal  to  tho  plane  of  waves — in  optical  language, 
tho  aine  of  the  1  angle  of  incidence — and  i/V("i'  +  '')  '^  '"  ''''« 
manner  the  sine  of  the  angle  of  refraction.  If  these  angles  be  de- 
noted (as  before)  bv  S,  *,,  (i)  asserts  that  sin 9  :  sin*,  is  equal  to 
the  constant  ratio  V  :  V,,  the  well-kuowu  law  of  sines.  The  laws 
of  reflexion  and  refraction  follow  simply  from  tho  fact  ♦.hat  the 
velocity  of  propagation  normal  tn  the  wave-fronts  is  constant  in 
each  medium,  that  is  to  say,  independent  of  the  direction  of  tho 
wave-front,  taken  in  connexion  with  the  equal  velocities  of  tho 
traces  of  all  the  waves  on  the  plane  of  separation  (V/3ine  = 
Vi/sinS,).  "^  "^ 

The  boundary  conditions  (3)  now  give 

1  +  r-f.'.        Na(l-n-N,a,C,'      .     .     .     (9), 
whence 

'  ~No-i-X,ai 

a  forranla  giving  the  reflected  wave  in  terms  of  the  incident  wave 
[supposed  to  b^  unity).  This  completes  tho  symbolical  solution. 
U  a,  (and  (,)  be  real,  we  see  that,  if  the  incident  wave  bo 

i—cos(ax  +  by  +  cl), 
or  in  terms  of  V,  \,  and  9, 

{-cos-— (J:co•fl■^ysin8  + VO  •     • 


(10), 


(U), 


-^cosS■^ysin9■^V0 


(12). 


the  reflected  wave  is 

.  K cot  g -  K,  cot $1  2ir, 
'"Ncote-hN.cot*,""  K  ' 
The  formula  for  intensity  of  the  reflected  wave  is  here  obtained  on 
the  supposition  that  the  waves  arc  of  harmonic  type  ;  but,  since  it 
does  not  involve  x  and  there  is  no  change  of  phase,  it  may  be  ex- 
tended by  Fourier's  theorem  to  waves  of  any  type  whatever.  Ii; 
may  be  remarked  that  when  the  first  and  second  media  are  inter- 
changed tho  coefficient  in  (12)  simply  changes  sign,  retaining  its 
numerical  value. 
Alter-  The  amplitude  of  the  reflected  wave,  given  in  general  by  (12), 

Dative  V  issames  special  forms  when  we  introduce  more  particular  supposi- 
•npposi*  tions  as  to  the  nature  of  the  diflcrence  between  media  of  diverse 
tijos.       refracting  power.     According  to  Fresnel  and  Green  the  rigidity 
does  not  vary,  or  N  — Nj.     In  this  case 

N  cot  9  -  N,  cot  fl|     cot  8  -  cot  8,     sin  (9,  -  9) 
N  cot e -h  N, cot 8      cot8-^cot8l     sin  («,  +  e) ' 
I  If,  on  the  other  hand,  tho  density  is  the  same  in  various  media, 

N,:N-V,«:V'-3in«e,:«in'fl, 
and  then 

W  cot »  -  g,  cot  9,     Un  (»i  -  e) 
N  cot » -^  N,  cot  e, "  tan  (»,  +  9)  ■ 

If  we  assume  the  complete  accuracy  of  Fresnel's  expressions,  either 
alternative  agrees  with  observation;  only,  if  N  — N^  light  must  bo 


supposed  to  vibrato  normally  to  tho  plane  of  polariattioii ;  while,  if 
I)  — D|,  the  vilimtions  are  parallel  to  that  plane. 

An  intermedi.ite  suppoiilion,  according  to  which  the  rcfrncliou 
is  regarded  as  dui'  jurtly  to  a  dilfeixncc  of  density  ond  partly  to  a 
dilTerenco  of  rigidity,  could  noarcely  Iw  reconciled  with  observation, 
unless  one  variation  were  very  subordinnto  to  tho  other.  But  the 
most  satisfactory  argument  against  tho  joint  variation  is  that 
derived  from  tho  theory  of  thoaiflraction  of  light  by  small  iiarticlea 
(S  25). 

We  will  now,  limiting  oureclvea  for  simplicity  to  Fresnel's  sup- 
jxMition  (N,-N),  inquire  into  the  character  of  tho  solution  when  lunexloi 
total  reflexion  sets  in.     Tho  symbolical  expressions  for  the  reflected 
and  refracted  waves  aro 


a  +  a. 


c- 


2a 


j(((i|i+6,+a) 


(13), 
(11). 


and  so  long  as  o,  is  real  they  may  bo  intrepieted  to  indicate 

C-'^^'^o^i-'^+h  +  'l) (16). 


fi- 


2a 


cosiaiX+by  +  d) tie), 


corresponding  to  tho  incident  wave 

i- COS  (ax  +  by +  ct) (17). 

In  this  case  there  is  a  refracted  wave  of  tho  oixlinary  kind,  con- 
veying away  a  part  of  tho  original  energy.  When,  however,  the 
second  medium  is  the  rarer  (V,>V),  and  tho  angle  of  incidence 
exceeds  the  so-called  critical  angle  [8iu-*(V/V.)],  there  can  bo  no 
refracted  wave  of  the  ordinary  kind.  In  whatever  direction  it 
luay  be  supposed  to  lie,  its  trace  must  necessarily  outrun  the  trace 
of  the  incident  wave  uiion  the  separating  surface.  The  quantity 
a,,  as  defined  by  our  equations,  is  then  imaginary,  so  that  (13)  and 
(14)  no  longer  express  the  real  parts  of  the  symbolical  expressions 
(0)  and  (6). 

If-  WJi'  be  written  in  place  01  o,,  the  symbolical  equations  aro 


a-t-ia, 


jlC-aj+6,+ct)_         fj. 


2a 


_<;l(-(o/l+6jr+c<)  . 


a  -  ta,'  '       "*     a -till 

from  which,  by  discarding  the  imaginary  parts,  we  obtain 
^"Cos^-ax  +  hj  +  d  +  if)  .     .     . 

ii  =  .,,„2l„h'°''''=°^^'>y +  ''  +  ')■ 
where 


"VRT^ 


(18), 
(19), 

(20). 


tane  =  n]7a 

Since  x  is  supposed  to  be  negative  in  tho  second  medium,  wo  see 
that  the  disturuance  is  there  confined  to  a  small  distance  (a  few 
wave-lengths)  from  the  3urlace,  and  no  energy  is  propagated  into 
the  interior.  The  whole  of  the  energy  of  the  incident  waves  is  to 
bo  found  in  the  reflected  waves,  or  the  reflexion  is  total.  There  is, 
however,  a  change  of  phase  of  2e,  given  by  (20),  or  in  terms  of 
V,  V„  and  9 

tan6  =  V{tan=9-sec'e(V7V,=)}  ....     (21^.' 

The  principal  application  of  tho  formulte  being  to  reflexions  when  Fresnel-s 
the  second  medium  is  air,  it  will  be  convenient  to  denote  by  ^  the  interpre- 
index  of  the  Jirst  medium  rclaiicehj  to  the  second,  so  that  ;i  — V,/V.  tation. 
Thus 

Ua('=-j{ts.vre-&ec'el^^}      ....     (22). 

The  above  interpretation  of  his  formula  sin  (tf,  -  tf)/sin  (9,  ^■  9),  in 
the  case  where  9^  becomes  imagirary,  is  due  to  the  sagacity  of 
Fresnel.  His  argument  was  perhaps  not  set  forth  with  full  rigour, 
but  of  its  substantial  validity  there  cau  bo  no  question.  By  a 
similar  process  Fresnel  deduced  from  his  tangent-formula  for  the 
change  of  phase  (2e')  accompanying  total  reflexion  when  the  vibra- 
tions aro  executed  in  the  plane  of  incidence, 

tim(-'ii\/[ii'taa-e-f,e!:"o}     ....     (23). 

The  phaso-diflcrcnces  represented  by  2«  and  2e'  cannot  be  investi- 
gated experimentally,  but  the  difference  (2c'  -  2e)  is  rendered  evident 
when  the  incident  light  is  polarized  obliquely  so  as  to  contribute 
components  in  both  the  principal  planes.  If  in  the  act  of  reflexion 
one  component  is  retarded  more  or  less  than  the  other,  the  resultant 
light  is  no  longer  plane  but  elliptically  polarized. 
From  (22)  and  (23)  we  have 


whence 


tan(t'-i)  — cos9v'{l  -;i"'coiec'9}, 
cos (2.' - 20 -  VMl^d+i'ViS'l+l 


(24). 


(l-h/»^)6iu^9-l 

The  most  interesting  case  occurs  when  tho  difl*erence  of  phase  Differeac* 
amounts  to  a  quarter  of  a  period,  corresponding  to  light  circularly  of  phasca 
polaiizcd.     If,  however,  we  put  cos  (26'-  2e)  — 0,  we  find 

4,.»sin«9-l-l-^=±V{(l+M=)'-8/i*}, 
from  which  it  ajipears  that,  in  order  that  sin  0  may  be  real,  11?  must 
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exceed  a  +  \'8.  So  large  a  value  of  ^'  not  being  available,  the 
conversion  of  plane-polarijed  into  circularly-polarued  light  by  one 
reflexion  is  iin practicable. 

tie  diaired  object  may,  however,  be  attained  by  two  successive 
reflexions.  'The  angle  of  incidence  may  be  so  accommodated  to  the 
index  that  the  alteration  of  phase  amounts  to  J  period,  in  which 
cas«  a  second  reflexion  under  the  same  conditions  will  give  rise  to 
light  circularly  polarized.     Putting  (2f  -  2«')  -  i',  we  get 

2M'sin«e-(l  +  v'i){Cl+^')8in»»  +  l}    .    .    .    (25), 
an  equation  by  which  0  is  determined  when  n  is  given. 

It  appears  that,  when  /i-lSl,  9 --18°  37'  or  54°  37'. 

These  results  were  verified  by  Fresnel  by  means  of  the  rhomb 
shown  in  fig.  27. 

The  problem  of  reflexion  upon  the  elastic 
solid  theory,  when  the  vibrations  are  executed 
in  the  plane  of  incidence,  is  more  complicated, 
on  account  of  the  tendency  to  form  waves 
of  dilatation.  In  order>  to  get  rid  of  these, 
to  which  no  optical  phenomena  correspond, 
it  is  necessary  to  follow  Green  in  supposing 
that  the  velocity  of'such  waves  is  infinite,  or 
that  the  media  are  incompressible.'  Even 
then  we  have  to  introduce  in  the  neighbour- 
hood of  the  interface  waves  variously  called 
longitudinal,  pressural,  orsurface  waves ;  other- 
wise it  is  impossible  to  satisfy  the  conditions  of 
continuity  of  strain  and  stress.  These  waves, 
analogous  in  this  respect  to  those  occurring  in  the  second  medium 
when  total  reflexion  is  in  progress  (19),  extend  to  a  depth  of  a  few 
wave-lengths  only,  and  they  are  so  constituted  that  there  is  neither 
dilatatio.i  nor  rotation.  On  account  of  them  the  final  form\iI,-e  are 
less  simple  than  those  of  Fresnel.  If  wo  suppose  the  densities  to 
be  the  same  in  the  two  media,  there  is  no  correspondence  whatever 
between  theory  and  observation.  In  this  case,  as  we  have  seen, 
vibrations  perpendicular  to  the  plane  of  incidence  are  reflected 
according  to  Fresnel's  tangent-formula  ;  and  thus  vibrations  in 
the  plane  of  incidence  should  follow 'the  sine-formula.  The  actu&l 
result  of  theory  is,  however,  quite  different.  In  the  case  where  the 
relative  in3ex  does  not  differ  greatly  from  unity,  polarizing  angles 
of  22^*  and  67^°  are  indicated,  a  result  totally  at  variance  with 
observation.  As  in  the  case  of  diffraction  by  small  particles,  an 
elastic  solid  th«or}',  in  which  the  densities  in  various  media  are 
supposed  to  be  equal,  is  inadmissible.  If,  on  the  other  hand, 
following  Green,  we  regard  the  rigidities  as  equal,  wo  get  results 
in  better  agreement  with  observation.  To  a  first  approximation 
indeed  (when  the  refraction  is  small)  Green's  formula  coincides 
with  Fresnel's  tangent-formula ;  so  tliat  light  vibrating  in  the 
plane  of  incidence  is  reflected  according  to  this  law,  and  light 
vibrating  in  the  perpendicular  plane  according  to  the  sine-formula. 
The  vibrations  are  accordingly  jicrpendicniar  to  the  plane  of 
p«larization. 

The  ileviations  from  the  tangent-formula,  indicated  by  theory 
when  the  refraction  is  not  very  small,  ore  of  the  same  general 
character  as  those  observed  by  Jamin,  but  of  much  larger  amount. 
The  minimum  reflexion  at  the  surface  of  glass  (/»  — |)  would  bo  ,"1,' 
nearly  the  half  of  that  which  takes  place  at  perpendicular  incidence, 
and  very  much  in  excera  of  the  truth.  This  theory  cannot  there- 
fore bo  considered  satisfactory  as  it  stands,  and  various  suggestions 
have  been  made  for  its  innirovoment  The  only  viriationa  from 
Greeii's  supiwsitions  admissible  in  strict  harmony  with  an  clastic 
solid  theor}'  is  to  suppose  that  the  transition  from  one  medium  to 
the  other  is  grailual  instead  of  abrupt,  that  is,  that  the  transitional 
layer  U  of  thir^ncM  comparable  with  the  wavo-lenKtli.  This 
mo-i  ■  ilfl  be  of  more   service  to   a   theory  which   pave 

Fr  formula  as  the  nsult  of  a  sudden  transition  th.in 

too;. iho  dcviationa  from  that  formula  are  already  too 

great. 

It  s^'^ms  dnnbtfnl  whether  ther*'  ti  much  to  he  cnined  hv  fnrthrr 


stifluess  posae&see  in  some  degree  the  dispersive  prc^rty,  shows 
that  the  boundarj*  conditions  upAn  which  reflexion  depends  are 
thereby  modified.  VTe  may  thus  expect  a  finite  rsfleiion  at  the 
interface  of  two  media,  if  the  dispersive  powers  are  different,  even 
though  the  indices  be  absolutely  the  same  for  the  waves  nnder 
consideration,  in  which  case  there  is  no  refraction.  But  a  know- 
ledge of  the  dispersive  properties  of  the  media  is  not  sufficient  to 
determine  the  reflexion  without  recourse  to  hypothesis.' 

S  28.  TIU  Velocity  of  Light. 

According  to  the  principles  of  the  wave  theory,  the  dispersion  of  Nc  dis 
refraction  can  only  be  explained  as  due  to  a  variation  ot  velocity  persion  w 
with  wave-length  or  period.  In  aerial  vibrations,  and  in  thme  mciio.  1 
propagated  through  an  elastic  solid,  there  is  no  such  variation  ; 
and  so  the  existence  of  dispcraion  was  at  one  time  considered  to  be 
a  serious  objection  to  the  wave  theory.  Disperaion  in  vacuo  would 
indeed  present  some  difficulty,  or  at  least  force  npon  us  views  which 
at  present  seem  unlikely  as  to  the  constitution  of  free  stther.  The 
weight  of  the  evidence  is,  however,  against  the  existence  of  dis- 
persion in  racuo.  "AVere  there  a  ditference  of  one  hour  in  the 
times  of  the  blue  and  red  ravs  reaching  us  from  Algol,  this  star 
would  show  a  well-marked  coloration  in  its  phases  of  increase  and 
decrease.  No  trace  of  coloration  having  been  noticed,  the  differ- 
ence of  time3  cannot  exceed  a  fraction  of  an  hour.  It  is  not  at  all 
probable  that  the  parallax  of  this  star  amounts  to  one-tenth  of  a 
second,  so  that  its  distance,  probably,  exceeds  two  million  radii  of 
the  earth's  orbit,  and  the  time  which  is  required  for  its  light  to 
reach  us  probably  exceeds  thirty  years,  or  a  quarter  of  a  million 
hours.  It  is  therefore  difHcnlt  to  see  bow  there  can  be  a  difference 
as  great  as  four  parts  in  a  million  between  the  velocities  of  light 
coming  from  near  the  two  ends  of  the  bright  part  of  the  spectrum.  ""* 

For  the  velocity  of  light  in  vacuo,  as  determined  in  Kilometres  Table  of 
per  second  by  terrvstrial  methods  (Light,  vol  xiv.  p.  685),  K«w-  velocitiet. 
comb  gives  the  following  tabular  statement : — 

Mlchelson,  at  K>vil  AcsJemr.  in  1S;> - IM,9tO 

MIchcUoB,  u  aei^'.sni).  1SS3 ,...    m.U* 

Newcomb    at  Washington,  IS."?,  uslnn  onl.r  reaults  sup- 

posed  (0  b«  nearly  frv«  from  constant  crroi^ 399,800 

Newcomt),  Includtng  all  determlnaUons 299,610 

To  these  may  be  added,  for  reference— 

Foucatill,  at  Paris,  In  :e«l 998,000 

Comu,  al  Parts,  In  1874 »«e,MO 

Comu.  at  Pans,  In  ISTH »00,400 

Tills  la-tt  tY^ult,  as  discussed  bf  Usttnjr-.- - 999,990 

Tojing  ar.d  Foibea,  1*80-1881 Ml.tSt 

Newcomb  concludes,  as  the  most  probable  result — 

Velocity  of  Uslit  in  fucvo-399,9«0i:30  kilometres. 
It  should  be  mentioned  that  Young  and  Forbes  inferred  from  their 
observations  a  difference  of  velocities  of  blue  and  red  light  amount- 
ing to  about  2  ror  cent.,  but  that  neither  Michclson  nor  Kewcomb, 
using  Foucault  s  method,  could  detect  any  trace  of  such  a  difference. 

When   wo   come  to  consider  the  pra|>agatian  of  light  tliroiigh  ♦ 

ponderable  media,  there  seems  to  be  little  reason  for  expecting  to  « 

find  the  velocity  independent  of  wavelength.  The  interaction  of 
matter  and  wtlicr  may  well  give  rise  to  such  add,  '  'i- 

cation  that  the  differential  equation  eiprevsing  the  \  I'l 

contain  moiTj  than  one  constant.     The  law  of  con^t-  .>  i« 

a  siK'cial  property  of  certain  very  simple  media.  Even  in  the  caso 
of  a  strf-tch-d  string,  vibrating  transversely,  the  velocity^iecomea 
at'-  \>'avo-iengtlt  as  soon  as  wo  admit  the  existence  of 

fill 

the  law  of  dispersion,'*  fomiula,  derived  by  Oauchy  Fomiiui 
from  theoretical  oonstderatiqju,  was  at  one  time  gcnenlly  accepted,  for  dis- 
According  to  this,  pcnloa. 

,■-A-^B\-»-^C^-•■^ (1); 

and  there  is  no  doubt  tint  even  the  litit  two  terms  give  a  good 
representation  of  tho  truth  in  media  not  very  dispersive,  and  over 
the  more  luminous  portion  of  the  spcctn'm.  A  formula  of  thii 
kind    tr-nt«   di-.p^r'i-^ii  r.'»  Hif  tn  (h-  'ni.illrt^s  of  wsve-lengtha. 


tiaalty. 
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whole  problem  ol  reflexion  is  so  much  concerned  witli  the  condition 

of  thin:'^  nt  th*  intTfncA  of  two  Tn<<-ltn,  about  wliich  we  know  little, 

thn' 

It  I 

rntr 

me>iinm. 

few  wave  ! 

A'.  ■• 
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iicM  of  the  transitional  layer  amounted  to  a 
•  would  he  no  tM'nstl'Ie  refleTinn  nt  all. 
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connexion  botirwn  rcfmct^on  and  absorption, 

icory  of  disj'iTsiou  Iv 
that  it  in»y  be  coanectuU  with  an  absorbing 


■Ion  indirftt«  a  c1( 

and  HclniholtJ  hw  fonuuUtol  a  gfueral  theory  of  disi",Tsiou1>astHl 


a  invisibfo  portions  of  the  siH-ctrnm.     Upon 
[  •  M  j-tft  little  uDiicrstood,  tho  n-aJcr  may  con* 

5..  .  s  "  Kc(H>rt  on  Optical  TheoriosL*'  * 

:  thii  article  do  not  permit  tho  consideration  of  tho 

.,*.,ic  parts  of  our  subject.     Wo  will  conclude  by  calling 

10  two  rvocnt  experimental  rosoarches  by  Michelson,  tho 

:  which  cannot  fail  to  give  valuable  guidance  to  optical 

:  '.     The  first  of  these'  wis  a  rejvtition  under   improved 

.    .   .  ■;   !n  of  a  remarfcublo  experiment  of  Fizoau,  by  which  it  is 

I'r_\  .-i  that  when  li^ht  is  propagated  through  water,  itself  in  rapid 

movement  in  tho  direction  of  tho  ray,  tho  velocity  is  indeed  inllu' 

enced.  but  not  to  the  fall  exteut  of  tho  velocity  of  tho  water  (r). 

Within  the  limits  of  exporimental  error,  tho  velocity  agrees  with  a 


formula  auggwtcd  by  FizeAQ  on   tho  basis  of  certain  Ti«wa  of 
Fresnel,  viz.. 


V-T.±(! 


(2). 


V,  being  tho  velocity  whfn  tho  medium  l»  stationnry.  In  the 
caso  of  wator,  Iji.'-  l)/»»'-  -137.  Conformably  with  (2),  a  similai 
experiment  upon  air,  moving  at  a  velocity  of  26  metres  per  secoml, 
gave  no  distinct  cffoct. 

From  tho  result  of  tho  experiments  uiwn  water  wo  should  bo 
tempted  to  infer  that  at  tho  anrfaco  of  the  earth,  moving  through 
space,  tho  a-ther  still  retains  what  must  bo  coarsely  called  relative 
motion.  Nevertheless,  tho  second-  research  above  alluded  to' 
appears  to  negative  this  conclusion,  and  to  prove  that,  at  any  rate 
within  tho  walls  of  a  building,  the  ajther  must  )>o  regarded  as  fully 
partaking  in  tho  motion  of  material  bodies.  (R. ) 


WAX  is  a  solid  fatty  substance  of  animal  and  vegetable 
origin,  allied  both  in  sources  and  constitution  to  tho  fixed 
oils  and  fats.  From  fats  or  solid  oils  wax  differs  principally 
in  its  greater  hardness  and  higher  melting-point;  but  in  tho 
strictly  chemical  sense,  while  oils  and  fats  are  glycerides, 
a  true  wax  contains  no  glycerin,  but  is  a  combination  of 
fatty  acids  with  certain  solid  monatomic  alcohols.  Of  wax 
from  animal  sources  there  are  in  commerce  beeswax,  which 
forms  wax  par  exctllence,  Chinese  insect  wax,  and  sper- 
maceti. The  more  important  vegetable  waxes  are  Japanese 
wax,  myrtle-berry  wax,  carnauba  wax,  and  palm  wax. 

£eestnix  is  secreted  by  all  honey  bees,  and  by  them 
formed  into  the  cell  walls,  ic,  of  their  comb.  It  is  separ- 
ated by  draining  the  honey,  melting  the  drained  comb  in 
boiling  water,  and  collecting  the  wax  which  solidifies  on 
the  top  as  tho  water  cools.  In  this  state  it  is  formed  into 
cakes  of  raw  or  yellow  wax,  good  examples  of  which  are 
of  a  light  yellow  colour,  translucent,  with  a  faint  pleasant 
odour  of  honey.  At  ordinary  temperatures  it  breaks  with 
a  granular  fracttire  ;  and  in  thin  flakes  or  pellets  it  softens 
with  the  heat  of  the  hand,  and  can  be  kneaded  between  the 
fingers.  Its  specific  gravity  is  0960  ;  it  melts  at  about 
62'  C,  and  solidifies  just  under  its  melting-point  without 
evolution  of  heat.  It  is  soluble  in  hot  ether,  essenti.il 
and  fixed  oils,  benzol,  bisulphide  of  carbon,  and  chloro- 
form, and  to  some  extent  in  boiling  alcohol,  but  it  is 
unaffected  by  water  and  cold  alcohol.  In  chemical  con- 
stitution it  contains   10  per  cent,   of  cerin,  an  ether  of 

P  'TT    O     1 
Cerotic  acid  and  ceryl  alcohol,    -'  ^'^it     >  O,  and  90  per 

cent  of  myridn — ether  of  palmitic  acid  and  myricyl  alcohol, 

C   H   O    ) 
"--,^'tt     >  O.     Yellow  wax,  on  account  of  the  colouring 

matter  and  othe.r  contaminations  it  contains,  is  unfit  for 
many  uses.  The  chief  of  these  is  candle-making.  To  remove 
soluble  matter  it  is  first  melted  over  boiling  water;  and  for 
bleaching  it  is  formed  into  thin  shreds  and  strips  so  as  to 
expose  the  greatest  possible  surface.  So  prepared,  it  is 
apread  out  and  frequently  watered  and  turned  in  tho 
direct  sunlight,  a  slow  but  effective  process.  To  hasten 
the  bleaching  action  the  wax  may  be  mixed  with  about 
one-sixth  of  pure  spirit  of  turpentine;  and  this  preparation, 
on  exposure,  by  its  copious  production  of  ozone,  effects  in 
four  or  five  days  a  bleaching  which  otherwise  would  occupy 
three  or  four  weeks.  When  the  bleaching  is  complete  all 
trace  of  turpentine  oil  will  have  disappeared.  Bleaching 
may  also  be  effected  by  chlorine,  permanganate  of  potash, 
and  other  chemicals,  but  these  injuriously  affect  the  wax, 
in  some  cases  forming  substitution  products  which  cannot 
be  removed,   and   which  in  burning  give  off'  deleterious 


'  Bril.  An.  Rep.,  18S8.  In  this  matter,  u  in  most  others,  the 
*dvant*g»  Ues  with  the  lectromagnetic  theory.  See  J.  W.  Gibbs, 
Amer.  Jour.,  xxiii.,  1882. 

'  ' '  Influence  of  )Iotion  of  tho  Medium  on  the  Velocity  of  Light, " 
\y  A.  Mlchelion  and  E.  W.  Morlty,  Amtr,  Jour.,  xxxi.,  Slay  1886. 


fumes.  Wax  is  obtained  in  all  parts  of  tho  world  where 
there  is  vegetation  sufficient  to  support  bees ;  but  it  is 
most  largely  forthcoming  from  tropical  and  subtropical 
regions.  It  is  subject  to  extensrive  adulteration  from 
powdered  mineral  substances,  flour,  cheaper  waxes,  paraffin, 
(kc.  Its  uses  are  multifarious  ;  but  it  is  most  largely  con- 
surfied  in  making  candles  for  tho  religious  services  of 
Roman  Catholic  and  Orthodox  Greek  Christians,  and  for 
wax  figures  and  models  (see  Wax  Figures). 

Chinese  hiscct  Wax,  or  Pc  La,  is  a  secretion  deposited  by  an 
insect.  Coccus  cerifcrus,  Fabr.,  in  tlio  tr^igs  of  a  8j)ecie3  of  ash, 
Fraxiniis  chinensis,  Roxb.  Tho  wax  is,  in  its  origin  and  tho 
functions  it  performs  in  tho  insect  economy,  closely  related  to  tho 
lac  produced  by  the  allied  species  of  Coccus  (see  Lac,  vol.  xiv. 
p.  181).  When  separated  from  the  twigs  which  it  encrusts,  and 
purified,  it  is  a  hard  translucent  white  crystalline  body,  similar  to 
sperm.iceti.  It  melts  at  from  82°  to  86°  C,  and  iu  composition 
consists  of  cerin,  one  of  the  constituents  of  beeswax.  It  is  little 
known  in  European  commerce,  but  forms  a  highly  important  article 
of  trade  in  China  and  Japan,  where  it  is  largely  used  for  cand^»- 
making  and  for  medicinal  purposes. 

For  Si'RRMACETi,  see  vol.  xxii.  p.  395. 

Japanese  Wax  is  a  hard  wax-like  fat  which  now  forms  an  im- 
portant export  from  Japan,  principally  to  Loudon.  It  is  obtained 
from  tho  small  stone  fruits  of  Several  species  of  Rhxis  cultivated  in 
Japan.  For  tho*  extraction  of  the  wax,  which  is  present  to  the 
extent  of  about  20  per  cent.,  the  fruits  arc  ground  and  treated  by 
either  of  three  methods — (1)  heating  and  pressure,  (2)  boiling  in 
water,  and  (3)  maceration  with  ether  or  bisulphide  of  carbon.  The 
wax  is  subsequently  bleached,  and  as  it  comes  into  the  market 
consists  of  yellowish  liard  cakes,  covered  often  with  a  fine  white 

1iowdei-y  efflorescence.  It  has  a  resinous  unpleasant  rancid  odour, 
t  melts  at  about  5-1°  C,  and  solidifies  from  melting  at  41°  C.  with 
evolution  oTheat  which  raises  the  temperature  about  6°  C.  Japanese 
wax  becomes  translucent  about  12"  C.  under  its  melting-point,  and 
when  it  has  newly  solidified  from  melting  it  can  again  be  liquefied 
at  42°  C,  from  which  the  melting-point  rises  by  slow  degrees  with 
the  lapse  of  time  till  it  reaches  vne  normal.  It  is  not  a  true  wax, 
but  consists  principally  of  the  glyceride  palmitin  with  small  pro- 

Fortions  ol  stearin  and  disseminated  crystals  of  free  palmitic  acid, 
t  is  largely  mixed  with  and  used  as  a  substitute  for  beeswax, 
excepting  for  uses  where  its  rancidity  renders  it  objectionable. 

Myrtlc-Bcrry  Wax  is  obtained  from  the  fruit  of  several  species  of 
i[yrica  in  tho  United  States,  New  Gi-anada,  Venezuela,  the  Cape 
of  Good  Hope,  and  other  regions.  It  is  a  hard  greenish  substance, 
with  a  pleasant  balsamic  odour.  Its  melting-point  is  about  4.S°  C., 
and  it  consists  principally  of  free  palmitic  acid  with  a  little  stearic 
acid  and  myristic  acid, — a- very  small  proportion  of  these  being 
combined  as  glycerides.  It  is  consumed  principally  in  the  United 
States  in  combination  with  beeswax  for  candles;  and  it  is  said  the 
Hottentots  cat  it  like  cheese. 

Camauba  Wax  is  an  exudation  ou  the  eurfaco  of  the  growing 
leaves  of  the  camauba  palm,  Corypha  ccrifera,  L. ,  which  flourishes 
in  tropical  South  America.  Jhc  wax  is  obtained  by  cutting  off  and 
drying  the  young  leaves,  from  which  it  is  then  shaken  as  fine  dust, 
and  caked  by  melting  either  over  an  open  fire  or  in  boiling  water. 
It  is  a  true  wax,  consisting  of  ethers  of  myricyl  alcohol  and  ceryl 
alcohol  with  cerotic  acid,  and  its  melting-point  ranges  from  85°  to 
90'  C.  Camauba  wax  is  a  substance  of  considerable  commercial 
importance  in  Brazil,  whence  large  quantities  are  sent  to  Europe  for 
use  in  the  candle-trade  and  otherwise  as  a  .<iubstitute  for  beeswax. 

Palm-Tree  Wax  ifl  an  exudation  formed  on  tho  stems  of  two 
South  American  palms,  Ceroxyhn  andicola,  H.  and  K.,  and  Klop- 

'  "On  the  Relative  Motion  of  the  Earth  and  the  Luminifcroua 
./Ether,"  by  Michelson  and  Morley,  Phil   Vag.,  Dec.  1887. 
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stxkia  uri/era,  Ean.  As  scraped  from  the  trees  and  compactca 
by  melting  it  ia  a  mixture  of  resin  and  wax,  having  a  melting-point 
as  high  as  lOi"  to  105°  C.  The  pure  wax  may  be  separated  by 
dio^ting  with  boiling  spirit,  when  it  is  obtained  with  a  mclting- 

Kiat  of  72°  C.  and  a  composition   analogous  to   carnauba  wax, 
:e  which  it  is  used   for  candles.     Palm-tree  wax  is  little  seen 
in  European  commerce. 

For  the  compound  called  SEAitNO  YTax,  see  toL  xxi.  p.  686. 

WAX  FIGURES.  Beeswai  ia  possessed  of  properties 
which  render  it  a  most  convenient  medium  for  preparing 
figures  and  models,  either  by  modelling  or  by  casting  in 
moulds.  At  ordinary  temperatures  it  can  be  cut  and 
shaped  with  facility  ;  it  melts  to  a  limpid  fluid  at  a  low 
heat ;  it  mixes  with  any  colouring  matter,  and  takes  surface 
tints  well ;  and  its  texture  and  consistency  may  be  modified 
by  the  addition  of  earthy  matters  and  oils  or  fats.  When 
molten,  it  tak^  the  minutest  impressions  of  a  mould,  and 
it  sets  and  hardens  at  such  a  temperature  that  no  ordinary 
climatic  influences  affect  the  form  it  assumes,  even  when  it 
is  cast  in  thin  laminae.  The  facilities  which  wax  offers  for 
modelling  have  been  taken  advantage  of  from  the  remotest 
times.  Figures  in  wax  of  their  deities  were  used  in  the 
funeral  rites  of  the  ancient  Egj-ptians,  and  deposited  among 
other  offerings  in  their  graves ;  many  of  these  are  now  pre- 
seried  in  museums.  That  the  Egyptians  also  modelled 
fruits  can  be  learned  from  numerous  aUusions  in  early  litera- 
ture. Among  the  Greeks  during  their  best  art  period,  wax 
figures  were  largely  used  as  dolls  for  children;  statuettes 
of  deities  were  modelled  for  votive  offerings  and  for 
religious  ceremonies,  and  wax  images  to  which  magical 
properties  were  attributed  were  treasured  by  the  people. 
Wax  figures  and  models  held  a  still  more  important 
place  among  the  ancient  Bomans.  The  masks  (effigies  or 
imagines)  of  ancestors,  modelled  in  wax,  were  preserved 
by  patrician  families,  thi:i,/u>  imaginum  being  one  of  the 
privileges  of  the  nobles,  and  these  masks  were  exposed  to 
view  on  ceremonial  occasions,  and  carried  in  their  funeral 
processions.  The  closing  days  of  the  Saturnalia  wfere 
known  as  Si(/illaria  on  account  of  the  custom  of  making, 
towards  the  end  of  the  festival,  presents  of  wax  models  of 
fruits  and  waxen  statuettes  which  were  fashioned  by  the 
Sigillarii  or  manufacturers  of  -email  figures  in  wax  and 
other  media.  The  practice  of  wax  modelling  can  be 
traced  through  the  Middle  Ages,  when  votive  offerings  of 
wax  figures  were  made  to  churches,  and  the  memory  and 
lineaments  of  monarchs  and  great  personages  were  pre- 
served by  means  of  wax  masks  as  in  tho  days  of  Roman 
patricians.  In  theso  ages  malice  and  superstition  found 
expression  in  the  formation  of  wax  images  of  hated  persons, 
into  the  bodies  of  which  long  pins  were  thrust,  in  the 
confident  expectation  that  thereby  deadly  injury  would  be 
induced  to  the  person  repre-icnted ;  and  this  belief  and 
practice  continued  till  the  17th  century.  Indeed  the 
unpcrstition  still  holds  a  place  in  the  Highlands  of  Scot- 
land, where  within  tho  last  few  years  a  clay  model  of  an 
enemy  was  found  in  a  stream,  having  been  placed  there  in 
the  belief  that,  aa  tho  clay  was  washed  away,  so  would  tho 
health  of  the  hated  one  decline.  With  tho  renaissance  of 
art  in  Italy,  modelling  in  wax  took  a  position  of  high 
im|>nrtancc,  and  it  Was  practised  by  some  of  tho  greatest 
of  tho  early  masters.  The  bronze  medallions  of  Pisano 
and  tho  other  famous  medallists  owe  their  value  to  tho 
art  qualities  of  wox  models  from  which  they  were  cast  by 
tho  cire  perdue  procc«s  ;  and  indeed  all  early  bronzes  and 
rootol  work  were  cost  from  wox  models.  The  Tele  Je  eire 
in  the  Wicar  collection  at  I,ille,  tho  work  of  a  Florentine 
artist  of  the  l.^th  century,  is  one  of  tho  most  lovely 
crutions  of  that  fertile  era.  Ftom  that  ]icriod  till  toward* 
the  clos"  of  tho  IHth  century  tno<lelling  of  medallion 
portraits  and  of  relief  grnu|i«,  tlio  latter  frequently 
{olycbromatic,    was   in    conaidcrablo    voguo    throu;;hout 


Europe.  ADoot  the  end  of  the  ISth  century  Flainma 
executed  in  wax  many  portraits  and  other  relief  figures 
which  Josiah  Wedgwood  translated  into  pottery  for  his 
jasper  ware.  The  modelling  of  the  soft  parts  of  dissec- 
tions, <tc.,  for  teaching  illustrations  of  anatomy  was  first 
practised  at  Florence,  and  is  now  very  common.  Such 
preparations  formed  part  of  a  show  at  Hamburg  in  1721, 
and  from  that  time  wax-works,  on  a  plane  lower  than  art, 
have  been  popular  attractions.  These  exhibitions  con- 
sist principally  of  images  of  historical  or  notorious  person- 
ages, made  up  of  waxen  masks  on  lay  figures  in  which 
sometimes  mechanism  is  fitted  to.  give  motion  to  the  figure. 
Such  an  exhibition  of  wax-works  with  mechanical  motions 
was  shown  in  Germany  early  in  the  18th  century,  and  is 
described  by  Steele  in  the  Taller.  The  most  famoos 
modern  wax-work  exhibition  is  that  of  Madame  Tussaud 
in  London.  This  collection  was  originated  in  Paris,  dur- 
ing the  Revolution,  by  that  kdy,  who,  having  modelled 
Charlotte  Corday,  Marat,  and  other  well-known  persona 
of  that  bloody  period,  settled  in  London  with  her  collection 
early  in  the  present  century. 

WAXWING,  a  bird  first  so-called  apparently  by  Selby 
in  1825  (ntuslr.  Brit.  Ornithology,  p.  87),  having  been 
before  knovrn  as  the  "  Silk-tail  "  (Phiios.  Tramactiotu, 
1685,  p.  1161) — a  literal  rendering  of  the  German 
Seidenschwam — or  "  Chatterer  " — the  prefix  "  German," 
"  Bohemian,"  or  "  Waxen  "  being  often  also  applied.  Selby's 
convenient  came  has  now  been  generallj'  adopted,  since 
the  bird  is  readily  distinguished  from  almost  all  others  by 
the  curious  eipausion  of  the  shaft  of  some  of  its  wing- 
feathers  at  the  tip  into  a  flake  that  looks  like  scarlet  sealing- 
wax,  while  its  exceedingly  silent  habit  makes  the  name 
"  Chatterer  "  wholly  inappropriate,  and  indeed  this  last 
arose  from  a  misinterpretation  of  the  specific  term  garrulus, 
meaning  a  Jay  (from  the  general  resemblance  in  colour  of 
the  two  birds),  and  not  referring  to  any  garrulous  quality. 
It  is  the  Ampelia  garrulus  of  Linnceus  and  of  more  recent 
ornithologists.' 

The  Waxwing  is  a  bird  that  for  many  years  excited  vast  interosL 
An  irregular  winter-visitant,  sometimes  m  countless  hordes,  to  tho 
whole  of  the  central  and  some  parts  of  southern  Europe,  it  was  of 
old  time  looked  upon  as  tho  harbinger  of  war,  plague,  or  death,  and, 
while  its  harmonious  coloration  and  the  grace  of  ita  form  were 
attractive,  the  curiosity  with  which  its  irregular  appearances  were 
regarded  was  enhanced  by  the  mystery  which  enshrouded  ita  birth* 
place,  and  until  the  summer  of  1856  defied  the  searching  of  any 
explorer.  In  that  year,  however,  all -doubt  was  dispelled,  through 
the  successful  search  in  Lapiand,  organized  by  the  late  John  Wolley, 
as  briedy  described  by  '"im  to  tho  Zoological  Society  (/Voiwdinyf, 
1857,  pp.  55,  56,  pi.  cxxii.).'  In  1858  Mr  Dresser  found  a  small 
settlement  of  tho  species  on  an  island  in  the  Baltic  near  UleiborK, 
and  with  his  own  hands  took  a  nest  It  is  now  pretty  evident  that 
the  Waxwing,  though  doubtless  breeding  Yearly  in  some  part*  of 
northern  Europe,  is  as  irregular  in  the  choice  of  its  summsr-quarten 
as  in  that  of  its  winlcr-retreatsi  Moreover,  the  species  exhibit*  tho 
same  irregular  habits  in  America.  Mr  Drexler  on  one  occasion,  in 
Nebraska,  saw  it  ill  "milliona"  In  1861  Kennicott  found  it  bread- 
ing on  tlie  Yukon,  and  later  Mr  MacFarlane  had  tho  like  good 
fortune  on  the  Anderson  River. 

Reautiful  as  is  tho  bird  with  its  drooping  crast,  it*  cinnamon- 

*  Some  writers,  ignoring  historical  facts,  hare  taken  a  South- 
Ameri(*an  fnrm  (now  known  to  belong  to  a  wholly  distinct  Satmrdor 
of  liirdi)  aa  the  "  t}'pe  "  of  the  Unn-ran  f^nui  Awipetii.  Unosraa 
had,  as  is  well  known,  no  coBception  of  what  ii  meant  by  tho  m^oni 
Idea  of  a  "  typo";  but  none  can  ilouht  that,  if  such  a  notion  bad  bean 
enlerlAinwl  by  him,  he  would  have  dectarwi  hii  type-spodcs  to  bo  that 
tn  which  tho  name  was  first  applied,  via.,  the  jirrseot,  and  henco  thoao 
syjitemaUsts  are  wrong  w)io  would  remoTo  this  to  a  Ronus  variously 
called  Itomiynlla.  ItorMciphfira,  or,  most  abiunl  of  all,  RvmhieivorA 
The  blnls  which  ought  to  lio  removrtl  from  Anyetu  are  thoo*  which 
are  now  grnrrally  recognirod  a*  formlnc  a  Family  Cotim^idM,  alllod  to 
tho  I'xprutM  {cf.  MA!<AKIKi,  anti  like  them  peculiar  to  the  Neotropical 
HrKlnn,  (n  the  fauna  of  which  Ihey  conBliluti*.  ac<-of\linc  t.i  the  In- 
ve»tl|j«tli.nt  of  Oarrod  and  Korl«  (OaMiTOiaonT,  vol.  ntll.  pp.  41, 
47),  the  natural  group  Ol\yoiK)fodm. 

*  A  fuller  acoouut  of  hu  discovery,  illaslrat*^  by  nowltto-i,  U 
given  In  Tlu  Ihit  (I8«l,  pp.  M-IOfl,  pi.  W.). 
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bf'Wn  rIoiiM(re  ittoing  in  parts  into  f^^'y  or  c)i««tnnt,  aii<l  rolicved 

br  MiA    whitp,  and  y«lIow— all  of  the  pmrst  tint— thi>  pxlorniU 

f,'j'  '  x»  iuvitcj  most   attrotion  is  tho  " apalinR-wax  " 

(*:  djl  which  tiji*  8ome  of  thp  aocondory  or  niilial 

"     •'     .  of  tho  tail.'     This  ia  no.\rly  as  much 

■  V  cics,  A,  cc^trorurt — thy  well-known 

Xorth  Anu-ric^ — which  is  cosily  dis- 

iii„^:  ;..a  Iv  .  ■,  le«  black  chin-spot,  tho  yellower 

tir..;    V  f  the  Io>>  .  tho  want  of  white  on  tho  wings.     In 

t;..    .(     .'  itfc-eastern   Silx'ria   and   Japan,    tho 

r\  :.u;m    .  "P^J  «ith  rvd  in  tho  orvliuary  way 

wi*      .:  :t  of  tho  feathers. 

;.  J  Ct  Jar-bird  s»em  to  live  chiefly  on  insects 
in  irrelloualy  addicted  to  bctrie«  during  tho 

t-j*.  ..   ....   _..-.,  „.. .  -.utl  gorge  themselves  if  opportunity  allow. 

U^nco  they  are  not  pleasant  cnge-birds,  though  ouickly  bcojming 
tam«.  Tho  erratic  habits  of  tho  Waxwing  are  prooably  duo  chiefly 
to  the  supplies  of  food  it  may  ro^nire,  promptod  also  by  tho  number 
of  months  to  be  fed,  for  thero  is  somo  reason  to  think  that  this  varies 
greatly  from  one  year  to  another,  according  to  season.  Tho  Hocks 
vhicb  ^'isit  Britain  and  other  countries  outride  tho  brooding  ran^  of 
tho  species  naturally  contain  a  very  largo  proportion  of  young  birds. 

The  systematic  position  of  the  g&n\iaAmpftU  isvery  doubt- 
foL  It  can  hardlr  be  said  to  have  any  near  ally,  for  neither 
of  the  Neotropical  and  Antillean  genera,  Ptiiogonya  and 
Myi'xleciss  (often  erroneously  spelt  Myiadcstes),  can  as  yet 
be  safely  declared  of  kin  to  it,  as  has  been  alleged,     (k.  N.) 

■\VEALTH.  The  most  commonly  accepted  definition  of 
wealth  is  that  it  consists  of  all  useful  and  agreeable  things 
which  possess  exchange  value,  and  this  again  is  generally 
regarded  as  coextensive  with  all  desirable  things  except 
those  which  do  not  involve  labour  or  sacrifice  for  their 
acquisition  in  the  quantity  desired.  On  analysis  it  will  bo 
evident  that  this  definition  implies,  directly,  preliminary 
conceptions  of  utility  and  value,  and,  indirectly,  of  sacrifice 
and  labour,  and  these  terms,  familiar  though  they  may 
appear,  are  by  no  means  simple  and  obvious  in  their 
meaning.  Utility,  for  the  purposes  of  economic  reasoning, 
is  usually  held  to  mean  the  capacity  to  satisfy  a  desire  or 
serve  a  purpose  (J.  S.  Mill),  and  in  this  sense  is  clearly  a 
much  wider  term  than  wealth.  Sunshine  and  fresh  air, 
gOL'd  temper  and  pleasant  manners,  and  all  the  infinite 
variety  of  means  of  gratification,  material  and  immaterial, 
are  covered  by  utility  as  thus  defined.  Wealth  is  thus  a 
species  of  utility,  and  in  order  to  separate  it  from  other 
species  some  difertntia  must  be  found.  This,  according 
to  the  general  definition,  is  exchange  value,  but  a  little 
reflexion  will  show  that  in  some  cases  it  is  necessary  rather 
to  contrast  value  with  wealth.  "  Value,"  says  Ricafdo, 
expanding  a  thought  of  Adam  Smith,  "  essentially  differs 
from  riches,  for  value  depends  not  on  abundance  but  on 
the  diflSculty  or  facility  of  production."  According  to  the 
well-known  tables  ascribed  to  Gregory  King,  a  deficiency 
of  a  small  amount  in  the  annual  supply  of  corn  will  raise 
its  value  far  more  than  in  proportion,  but  it  would  bo 
paradoxical  to  argue  that  this  rise  in  value  indicated  an 
increase  in  an  important  item  of  national  wealth.  Again, 
as  the  mines  of  a  country  are  exhausted  and  its  natural 
resources  otherwise  impaired,  a  rise  in  the  value  of  the 
remainder  may  take  place,  and  as  the  free  gifts  of  nature 
are  appropriated  they  become  valuable  for  exchange,  but 
the  country  can  hardly  be  said  to  be  so  much  the  wealthier 
in  consequence.  And  these  difficulties  are  rather  increased 
then  diminished  if  we  substitute  for  value  the  mora 
familiar  concrete  term  "  money-price," — for  the  contrast 
between  the  quantity  of  wealth  and  its  nominal  value 
becomes  more  sharply  marked.  Suppose,  for  example,  that 
in    the   total  money  value   of   the   national   inventory  a 

*  The  rtrocture  of  these  appendages  has  been  carefully  described  by 
Herr  Andersen  (CE/rerj.  K.  Va.-Ak.  FurharMingar,  1859,  pp.  219- 
231,  pL  ii.).  Their  development  seems  chiefly  dao  to  age,  though, 
as  Wolley  shewed,  they  are  perceptible  in  the  nestling  plumage.  Mr 
Tomer  rUtes  (Cimtr.  Nat.  Jlitt.  AUuha,  p.  177)  that  tho  Eskimo 
r  -.nic  of  the  Wsjcwing  means  a  "  killer  of  small  birds,"  these  append- 
.,C3  being  held  to  be  "  the  clotted  blood  of  Its  vlcHns"  I 


decline  wore  observed  to  bo  in  progress,  whilst  at  the  same 
time,  as  is  quite  possible,  an  increa.se  was  noticed  in  the 
quantity  of  all  tho  important  items  and  an  improvement 
in  their  quality,  it  would  bo  in  accordance  with  common- 
sense  to  say  that  the  wealth  of  the  country  was  increasing 
and  not  decreasing. 

So  great  are  these  difficulties  that  some  economists  (e.g., 
Ricardo)  have  proposed  to  take  utility  as  tho  direct 
measure  of  wealth,  and,  as  Mr  Sidgwick  has  pointed  out, 
if  double  tho  quantity  meant  double  the  utility  this  would 
be  an  easy  and  natural  procedure.  But  even  to  the  same 
individual  the  increase  in  utility  is  hy  no  means  simply 
proportioned  to  the  increase  in  quantity,  and  tho  utility  of 
different  commodities  to  different  individuals,  and  a  fortiori 
of  different  amounts,  is  proverbial.  Tho  very  same  things 
may  to  the  same  individual  be  productive  of  more  utility 
simply  owing  to  a  change  in  his  tastes  or  habits,  and  a 
different  distribution  of  tho  very  same  things,  which  make 
up  tho  wealth  of  a  nation,  might  indefinitely  change  the 
quantity  of  utility,  but  it  would  be  paradoxical  to  say  that 
the  wealth  had  increased  because  it  was  put  to  better  uses. 
We  thus  seem  thronn  back  on  value  as  the  essential 
characteristic,  allowance  being  made  for  any  change  in 
the  standard  of  value ;  but  there  are  still  difficulties  to 
bo  overcome.  Some  things  that  undoubtedly  possess  value 
or  that  can  command  a.  price  are  immaterial,  e.g.,  the 
advice  of  a  lawyer  or  physician  or  the  song  of  a  -prima 
donna,  and,  although  perhaps  the  skill  of  a  svorkman  (in 
any  grade  of  the  social  scale)  might  bo  considered  as  at- 
tached to  tho  man,  as  a  coal  mine  is  attached  to  a  place,  it 
is  more  in  accordance  with  popular  usage  to  consider  skill 
as  immaterial,  whilst  at  the  same  time  it  seems  equally 
natural  prima  facie  to  confine  the  term  wealth  to  material 
things  in  the  common  sense.  Again,  the  credit  system  of 
a  country  is  a  product  of  great  labour  and  sacrifice,  it  is 
most  closely  connected  with  the  production  of  its  material 
wealth  in  tho  narrowest  sense,  and  it  certainly  commands 
a  pecuniary  value,  and  yet  credit  is  more  generally  held 
to  be  a  representative  rather  than  a  part  of  wealth,  owing 
apparently  to  its  insubstantial  character.  Apart  from  the 
question  of  materiality  some  writers  have  insisted  on 
relative  permanence  and  possibility  of  accumulation  as 
essential  attributes  of  wealth,  and  have  thus  still  further 
narrowed  the  scope  of  the  definition. 

There  caa  be  no  doubt  that  it  is  on  many  grounds 
desirable  in  economics  to  use  terms  as  far  as  possible  in 
their  popular  acceptations ;  but  this  rule  must  always  be 
subordinate  to  the  primary  object  in  view.  In  nearly 
every  department  of  knowledge  in  which  popular  terms 
have  been  retained  it  has  been  found  necessary  either  con- 
stantly to  use  qualifying  adjectives  where  the  context  is 
not  a  suSicient  guide,  and  in  some  cases,  when  analysis 
di.scloses  very  different  elements,  to  make  a  selection. 
Sometimes  it  has  been  found  convenient  to  use  a  term 
with  some  variation  in  tho  definition  according  to  the 
branch  of  the  subject  in  hand.^  Applying  these  rules  to 
the  definition  of  wealth,  perhaps  tho  bust  solution  is  that 
which  is  generally  connected  with  German  economists 
{e.g.,  Held).  Wealth  consists  of  utilities,  and  in  the  first 
great  department  of  economics — the  consumption  of  wealth 
-^it  is  utility  with  which  wo  are  principally  concerned, — 
the  idea  of  value,  for  example,  being  overshadowed.  The 
most  general  law  of  the  consumption  of  wealth  is  that 
successive  portions  of  any  stock  give  a  diminishing  amount 
of  utility  when  consumed.  Then  in  tho  department  of  the 
production  of  wealth  the  most  important  characteristics 
are  tho  labour  and  sacrifice  necessary  to  put  the  utilities 

*  On  the  uses  and  Uifnculties  of  definitions  in  political  economy 
compare  Mr  Sidgwick's  PrincipUs,  bk.  L  ch.  ii.,  and  Cairaes'a  Lo^cal 
ifctkod  0/  Political  Economy. 
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desired  into  the  things  and  to  place  the  things  where  they 
are  wanted.  The  idea  of  value  ia  again  secondary  and 
subordinate.  We  can  readily  see  the  part  played  by  nature, 
labour,  and  capital  respectively  in  the  production  of  any 
commodity  without  considering  the  efitd.i  on  its  value  of 
the  various  factors ;  we  can  understand  the  principles 
of  division  of  labour  and  of  the  relative  productiveness  of 
large  and  small  industries  without  entering  into  questions 
of  value  except  in  the  most  general  manner.  In  the 
department  of  the  distfibution  of  wealth  the  fundamental 
conception  is  the  right  of  appropriation;  and  accordingly 
J.  S.  Mill  very  properly  commences  this  part  of  his  subject 
by  an  account  of  the  relative  advantages  of  the  socialistic 
and  individual  systems  of  property.  It  is  quite  possible 
under  the  former  to  conceive  of  all  the  distribution  being 
made  without  any  exchange  and  with  reference  simply  to 
the  wants  or  the  deserts  of  the  members  of  the  society. 
Thus  it  is  not  until  we  arrive  at  the  department  of  the 
exchaiuje  of  wealth  that  the  characteristic  of  value  becomes 
predominant,  although  of  course  value  is  closely  connected 
with  utility  and  labour  and  sacrifice. 

Usually,  however,  it  will  be  found  that  in  most  cases 
anything  which  can  fairly  be  classed  as  wealth  in  one 
department  is  also  wealth  in  the  others,  and  thus  the 
definition  is  reached  that  wealth  in  general  consists  of  all 
"  consumable  utilities  which  require  labour  for  their  pro- 
duction and  can  be  appropriated  and  exchanged."  It  only 
remains  to  add  that  "  utilities "  may  be  divided  into 
"  inner  "  and  "  outer  "  (to  translate  the  German  literally), 
— the  "  inner  "  being  such  as  are  simply  sources  of  personal 
gratification  to  their  possessor,  t.g.,  a  good  ear  for  music; 
the  "  outer  "  utilities  again  may  be  divided  into  "  free  " 
and  "economic,"  the  former,  as  a  rule,  t.g.,  sunlight,  not 
being  the  result  of  labour  and  not  capable  of  appropriation 
or  exchange,  and  the  latter  as  a  rule  possessing  each  of 
these  marks.  It  is  these  "  economic  utilities  "  which  con- 
stitute wealth  in  the  specific  sense  of  the  term,  although 
its  use  may  be  extended  by  analogy  to  include  almost  all 
utilities.  (j.  s.  Nf.) 

WEASEL.  The  smallest  species  of  the  group  of  animals 
of  which  the  polecat  and  stoat  are  well-known  members 
(see  Mammalia,  vol.  xv.  p.  440).  It  is  Muttela  vttlgaris 
of  Linnaius,  but  belongs  to  the  section  (Putorixit)  of  the 
genus  which  has  but  thre(;.  premolar  teeth  on  each  side 
above  and  below,  instead  of  four  as  in  the  martens  (to 
which  Miutela  is  commonly  restricted)  and  hence  is  now 
called  Putorius  vulgarii.  The  dentition  is  »  ^,  c  \,  p  5, 
m  ^-^;  total  34. 

The  weasel  is  an  extremely  elegant  little  animal,  with 
elongated  slender  body,  the  back  generally  much  arched, 
the  head  small  and  flattened,  cars  short  and  rounded,  neck 
long  and  flexible,  limbs  very  short,  five  toes  on  each  foot, 
ill  with  sharp,  compressed,  curved  claws,  tail  rather  short, 
slender,  cylindrical,  and  pointed  at  the  tip,  fur  short  and 
clone.  The  upper  parts,  outside  of  limbs  and  tail,  are  a 
nniform  reddish-brown,  the  under  parts  pure  white.  In 
very  cold  regions,  both  in  Europe  and  America,  it  turns 
completely  white  in  winter,  but  less  regularly  and  at  a 
lower  temperature  than  its  near  oily  the  stoat  or  ermine, 
from  which  it  is  cosily  distinguished  by  its  smaller  size, 
and  by  its  wanting  the  black  end  of  the  tail.  The  length 
of  the  head  and  body  of  the  male  is  usually  about  8 
inches,  that  of  the  tail  2^  inches ;  the  female  is  smaller. 
The  common  woavsl  is  pretty  generally  distributed  through- 
out Euroiw,  Northern  and  Central  Asia,  Uriti.ih  S'orth 
America,  and  the  northern  portions  of  the  United  States. 
It  possesses  in  a  full  degree  all  the  active,  courageous, 
and  bloodthirsty  dis|iositlnn  of  the  rest  of  the  genus,  but 
its  diminutive  size  prevents  it  attacking  Oiid  destroying 
any  but  the  smaller  mammalt  and  birds.     Mice,  rata,  voles, 


and  moles,  as  well  as  frogs,  constitute  its  principal  food. 
It  is  generally  found  on  or  near  the  surface  of  the  ground, 
but  it  can  not  only  pursue  its  prey  through  very  small 
holes  and  crevices  of  rocks  and  under  dense  tangled  herbage, 
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but  follow  it,  up  the  stems  and  branches  of' trees,"  or  even 
into  the  w^ter,  swimming  with  perfect  e4se. 

It  constructs  a  nest  of  dried  leaves  and  herbage,  placed 
in  a  hole  in  the  ground  or  a  bank  or  hollow  tree,  in 
which  it  brings  up  its  litter  of  four  to  six  (usually  five) 
young  ones.  The  mother  will  defend  her  young  with  the 
utmost  desperation  against  any  assailant,  having  been  often 
known  to  sacrifice  her  own  life  rather  than  desert  them. 

WEAVER-BIRD,  the  name'  by  which  a  group  of 
between  200  and  300  species  are  now  usually  called,  from 
the  elaborately  interwoven  nests  that  many  of  them  build, 
some  of  the  strnctures  being  of  the  most  marvellous  kind. 
By  the  older  systematists  such  of  these  birds  as  were  then 
known  were  distributed  among  the  genera  Orioltu,  Laxia, 
Emhfrtio,  and  FrinrjUla  ;  and  it  was  Cuvier  who  in  1817 
first  brought  together  these  dissevered  forms,  comprising 
them  in  a  genus  Floceu».  Since  his  time  others  have 
been  referred  to  its  neighbourhood,  and  especially  the 
genus  Vidua  with  its  allies,  so  as  to  make  of  them  a 
Subfamily  Plccnner,  which  in  1847  was  raised  by  Prof. 
Cabanis  to  the  rank  of  a  Family  Ploceidit, — a  step  the 
propriety  of  which  has  since  been  generally  admitted, 
though  the  grounds  for  taking  it — far  too  technical  to  be 
hero  criticized — are  very  slight,  and  such  as  could  not  be 
held  valid  in  any  other  Order  than  that  of  Pastem. 

Where  so  many  forma  arc  ooucerucnl,  only  a  fo\r  of  the  moat  im- 
portint  can  now  bo  montioiird.  Tho  t)i>e  of  Cuvicr's  ffcnoi  is 
corUiuly  tho  Lfveia  phiUppina  of  Linnicu*,  lo  tcrrnod  from  tho 
i^lanJs  it  inh.ibits.  But  tho  typical  WoorcrbirU  of  Latham  (not 
that  ho  had  tho  namo  in  that  {ircciM  form)  is  tho  H\tj>hnnlorHU 
cucuUata  or  tfxlor  of  modern  writers,  an  African  apecio*,  and  it  is 
to  tho  Ethio[4an  Region  that  by  far  the  greatest  number  of  these 
birdfl  belong  and  iu  it  they  aeein  to  attain  their  maximam  of 
development.  They  are  all  ^mall,  with,  generally  speaking,  a 
.Sparrow-like  build  ;  but  In  richnew  of  colouring  the  miles  of  soma 
aro  very  conspicuous — glowing  in  crimson,  scarlet  or  golden-yollow, 
set  off  by  jet-black,  while  tno  females  aro  usually  dull  in  ho*. 
.Some  sjtocioa  build  noata  that  one  not  vary  rrntarkabU,  except  in 

*  Fir^t  ho*towed  iD  this  fonn  spjmrently  by  S'     '  *  =26  (<7«ii. 

/o.'/-v7y.   lir.    ft  i.  p.   3«)  :  but   III  17S2    I-.  mj.  I.   p. 

43;.)  ka-l  callxl  tho  "  JCrou/'ia/e  rfu  .s/ne^n/"  .  I  'Wtavar 

Oriole,"  from  its  habit  of  entwlulog  the  wires  of  the  raKi*  in  which  It 
was  V«p(  with  such  ve}r»tal>le  fibres  as  It  cnulil  gri.  and  hence  in  1788 
Cr     ■  ■    ■,     ,  •         Urlor.       In     !  "  '    "       '     m 

"  ;  <■%  of  the  I.  ' 

w.i.        _      '  r  by  Cuvier  u:      ',■■■"  '      '*^i 

M  raouUooed  la  Um  taxi 


W  E  A  — W  E  A 


463 


Mag  dnoat  inwubly  domed — othcn  (sD:h  u  the  rhilippine 
Wonr-binl,  Flocnu  pMilipfinus,  just  named)  fabricate  singular 
■trwlOTM*  e( closely  anJ  uniformly  iutiTwovcu  tendrils  or  tine  roots, 
that  often  hang  from  the  bough  o\  a  two  over  water,  ami,  sturtinR 
with  a  tolidlr  wrought  ropo,  oiKin  out  into  a  globular  chamber,  and 
then  contract  into  a  tube  screral  inches  in  length,  through  which 
the  birvU  elTect  their  exit  and  entrance.  But  tl>e  moat  wondorfiil 
DMt*  of  all,  and  indeed  the  most  wonderful  built  by  birxls,  are 
thoaa  of  the  ao-callttd  Sociable  Grosbeak,  i'Ai'/AWan-iu  tociiu,  of 
Africa.  TheM  ar<  composed  wholly  of  grass,  and  are  joined  to. 
gether  to  the  number  of  100  or  20O— indeed  320  are  said  to  have 
Deeo  found  in  one  of  these  aggregated  masses,  which  tianally  take 
Uw  form  of  a  gigantie  mnshr\jom,'  affording  a  home  and  nursery 
to  many  Mira  of  the  birds  which  have  been  at  the  trouble  of  build- 
ing it.  Tht«e  nests,  however,  have  been  go  often  described  and 
figured  by  South-African  traveller*  that  there  in  no  need  hero  to 
duale  longer  on  their  marvels.  It  may  b«  added  that  this  species 
of  Wearcr-birxl,  known  to  French  writers  as  the  JUpubluain,  is  of 
exceptionally  dull  plumage. 

The  group  of  Widow-birds,'  Fiduinm,  is  rcmarTcablo  for  the 
extrmoroinary  growth  of  the  tail-feathers  in  the  males  at  the  brecd- 
ing-seasoiL  In  the  largest  species.  Vidua  (sometimes  called  Chera) 
projnt,  the  cock-bird,  which,  with  the  exception  of  a  scarlet  and 
buff  bar  on  the  upper  wing-coverts,  is  wholly  black,  there  is  simply 
a  great  elongation  of  the  rwitrices  ;  but  in  F.  paradisea  the  form  of 
the  tail  is  quite  unique.  The  middle  pair  of  feathers  hare  tho  webs 
greatly  widened,  and  through  tho  twisting  of  the  shafts  their 
inferior  surfaces  are  vertically  opposed.  These  feathers  are  com- 
paratively ahort,  and  end  in  a  hair-like  filament.  The  next  pair  are 
produced  to  the  length  of  about  a  foot — tho  bird  not  being  so  big  as 
4  Sparrow — and  droop  gracefully  in  the  form  of  a  sickle.  But  this 
is  not  all ;  each  baa  attached  to  its  base  a  hair-like  filament  of  the 
same  length  as  the  feather,  and  this  filament  originally  adhered  to  and 
ran  along  tho  margin  of  the  outer  web,  only  becoming  detached  when 
the  featheris  full  grown.*  In  another  species,  K  principalis,  the  two 
middle  pairs  of  rectrices  are  equally  elongated,  but  their  web3  are 
conrex,  and  the  outer  pair  contains  the  inner,  so  that  when  the 
margina  of  the  two  pairs  are  applied  a  sort  of  cylinder  is  formed.  * 
The  females  of  all  the  Widow-biiJa  differ  greatly  in  appearance  from 
the  males,  and  are  generally  clothed  in  a  plumage  of  mottled  brown. 
Usually  classed  with  the  Weaver-birds  is  a  vast  group  of 
small  seed-eating  forms,  often  called  Spenne^tina:,  but  for 
which  EstreldiruB  would  seem  to  be  a  more  fitting  name. 
These  comprehend  the  numerous  species  so  commonly  seen 
in  cages,  and  known  as  Amadavats,  Estrdda  amandava, 
Nntmeg-birds,  Munia  punctuiaria,  Waxbills,  Pi/idia  melba 
and  phomicoptfra.  Cutthroats,  Amadina  fasciata,  the  Java 
Sparrow,  Padda  ort/zivora,  and  many  more  than  we  can 
name.  Many  of  these  genera  are  common  to  Africa  and 
India,  and  some  also  to  Australia,  but  the  last  has  Several 
genera  peculiar  to  itself,  such  as  Donacicola  and  Poophila, 
there  known  as  Grass-finches.  The  true  affinity  of  these 
seenis  to  require  further  investigation."  (a.  n.) 

WEAVING  is  the  art  of  forming  cloth  by  the  interlac- 
ing of  yam  or  other  filaments  in  a  loom.  In  weaving  two 
kinds  or  sets  of  yarn  are  used,  the  warp  and  the  weft. 
The  warp  consists  of  the  threads  of  yarn  which  extend 
generally  but  not  always  in  parallel  lines  from  end  to  end 
the  whole  length  of  the  web ;  the  weft  yarn  crosses  and 
intersects  the  warp  at  right  angles,  and  fills  up  the  breadth 
of  the  web.     The  warp  is  mounted  on  the  loom  for  weav- 


*  TbcM  differ  from  thoee  built  by  some  of  the  Obioles  {q.  v. )  and 
other  binls,  whose  nests  may  be  compared  to  pensile  pockets,  while 
tbcee  of  these  Wearer-birds  can  Ixrst  be  likened  to  a  stocking  hung  up 
by  the  *toe,"  with  the  "heel"  enlarged  to  receive  the  eggs,  while 
access  and  exit  are  obtained  through  the  "  leg." 

'  But  at  a  distance  they  may  often  be  mistaken  for  a  native  hut, 
with  its  grass-roof. 

*  It  has  been  ingeniously  snggested  that  this  name  should  be 
more  correctly  written  Whydah  bird — from  the  place  on  the  West  Coast 
of  AfHca  so  named  ;  but  Edwards,  who  in  1745  figured  one  of  the 
•pedes,  states  that  he  was  informed  that  *'  tho  Portuguese  call  this  bird 
the  Widow,  from  iu  Colour  and  long  Train"  {Not  Hiat.  Birds,  I  p.  86). 

*  His  curious  structure  wsa  long-  ago  described  by  Brisson  (Omt- 
Ikolojie,  ill.  p.  123),  and  mors  recently  by  Strickland  {Contr.  Orni- 
(Mam,  1850,  pp.  as  and  1<9,  pL  69). 

*  Both  these  species  seem  to  have  been  first  described  and  figured 
hi  1600  by  Aldrovandus  (lib.  xr.  cap.  22,  23)  from  pictures  sent 
t«  him  by  Ferdinando  de'  Medici,  duke  of  Tuscany. 

*  An  illustrated  Monograph  of  the  Weaver-Birds  by  Mr  E<lv/ard 
Bartlett  Is  now  in  course  of  publicatloiL 


ing,  and  into  it  tho  weft  is  thrown  by  means  of  a  shuttle. 
Weaving  is  thus  distinct  from  knitting,  netting,  looping, 
and  plaiting,  by  all  of  which  methods  cloth  may  bo  made 
from  yarns.  Cloth  also  is  prepared  by  felting,  but  in  that 
operation  tho  fibres  arc  simply  matted  together  without 
either  spinning  or  intertwisting. 

To  appearance  tho  varieties  of  woven  cloth  are  endless; 
but  these  differences  are  only  in  part  due  to  the  method  of 
weaving.  The  te.xtilo  materials  employed,  the  methods  used 
in  spinning  and  preparing  yarns,  the  dye  colours  resorted 
to,  and  the  finishing  processes  may  vary  indefinitely  and  so 
contribute  to  give  variety  of  character  to  the  resultant  pro- 
duct. Tho  complexities  of  tho  art  of  weaving  itself  are 
reducible  to  a  few  fundamental  operations,  which  do  not 
of  necessity  demand  tho  most  intricate  mechanism.  Tho 
gorgeous  modiieval  textiles  of  which  numerous  examples 
remain  were  made  in  looms  of  primitive  construction.  For 
producing  the  Indian  muslins  of  the  present  day  with  their 
marvellous  delicacy  of  texture,  and  for  the  elaborate  and 
sumptuous  shawls  of  Kashmir,  the  weavers  have  only  rude 
and  simple  looms.  But  patient  and  tedious  handiwork  in 
these  instances  is  devoted  to  produce  effects  which,  with 
tho  application  of  modern  machinery,  can  bo  automatically 
secured  with  as  great  rapidity  as  in  the  case  of  the  ulainest 
fabric. 

The  series  of  inventions  which  have  led  up  to  the  marvel- 
lously ingenious  looms  of  the  present  day  began  with  the 
invention  of  the  fly  shuttle,  so  called  because  of  the 
rapidity  of  its  motion,  by  John  Kay  of  Bury  in  1733. 
Previous  to  Kay's  time  tho  shuttle  was  thrown  by  the 
weaver's  hand  across  and  through  the  warp  threads  from 
side  to  side  of  tho  web.  His  invention  brought  the  plain 
hand-loom  practically  into  the  form  in  which  it  continues 
at  present ;  and,  as  it  forms  the  basis  of  all  modern  ma- 
chinery, a  description  of  its  parts  and  working,  and  of  the 
operations  connected  with  plain  weaving,  may  here  be  given. 
In  accordance  with  the  definition  already  laid  down,  plain 
cloth,  such  as  an  ordinary  piece  of  calico  or  linen,  will,  on 
examination,  be  found  to  consist  of  two  sets  of  threads,  the 
one  intersecting  the  other  at  right  angles,  with  each  single 
thread  passing  alternately  over  one  and  under  the  next. 
Such  a  web  is  produced  by  passing  the  weft  thread'  over 
and  under  each  alternate  warp  thread  in  tho  breadth  of 
the  loom,  the  warp  threads  under  one  shot  of  weft  being 
above  the  next.  To  do  this,  and  to  beat  or  close  up  each 
successive  weft  thread  so  as  to  make  an  even  and  suffi- 
ciently close  cloth,  necessitates  a  series  of  opsrations  of 
which  the  following  is  an  outline. 

Warping. — The  number  of  longitudinal  threads  which  go  to  form 
tho  web  will  vary,  of  course,  according  to  its  breadth  and  to  the 
closeness  with  which  thoy  lie  together;  for  fine  webs  several 
thousand  warp  threads,  of  sufficient  length  to  form  -^  web  of  many 
yards,  may  have  to  bo  laid  parallel  to  each  other.  This  is  done  in 
the  warping  frame,  which  consists  of  a  largo  reel,  sot  vertically,  on 
which  separate  threads  drawn  from  a  range  of  bobbins  are  wound 
together  in  a  spiral  manner  to  the  required  length  of  the  web.  Tho 
yams  coming  from  the  bobbins  are  brought  together  in  a  heck, 
which  is  made  to  slide  up  and  down  a  guide  post  a.s  the  reel  or  warp- 
ing frame  revolves,  and  thus  it  delivers  to  the  reel  a  band  of  thread 
which  winds  up  and  down  tho  reel  spirally  by  the  rise  and  fall  of 
tho  hock.  Supposing  100  "ends"  or  warp  threads  are  being  reeled 
from  bobbins,  and  1000  ends  of  warp  are  required  in  the  web,  then 
the  full  lengths  wound  on  tho  reel  must  be  repeated  upward  and 
downward  ten  times.  At  each  end  of  the  warp  tho  threads  are, 
by  a  mechanical  device  in  the  heck,  made  to  intersect  alternately, 
fonning  leashes  which  are,  when  taken  from  the  reel,  separately 
tied  up,  and  thus  aid  in  maintaining  the  parallelism  of  the  ends 
when  they  are  bundled  up.  Such  a  bundle  of  warp  when  required 
for  weaving  is  taken  iu  hand  by  the  bcamer,  wlioso  duty  ia  to 
spread  the  threads  evenly  and  wind  them  on  tho  warp  beam, 
spreading  tho  ends  in  tho  order  in  which  they  are  to  appear  in  tho 
woven  fabric,  and  giving  them  about  tho  breadth  of  tho  web. 
Cotton  warps  are  wound  direct  from  the  bobbins  on  the  beam, 
there  being  a  mechanical  arrangement  in  the  warping  machine 
which  stops  ita  motioD  when  any  thread  break:,  or  wnon  a  bobbin 
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is  exhaastcd.  Tho  contents  of  several  beams  filled  from  bobbins 
may  be  required  to  be  rewound  together  on  a  single  beam  to 
supply  the  requisite  quantity  of  ends  for  a  web. 

Flain  jycariny. — The  warp  beam  thus  filled  is  laid  in  the  loom 
(fig.  1),  and  the  cuds  of  warp  are  then  separately  drafted  or  drawn 
through  a  pair  of  heddlcs  or  healds.     The  essential  features  of  the 


i'lQ.  1.  — Diagram  uf  UundLo-  sn. 

heddle  are  the  eyes,  loops,  or  mails  through  which  the  warp  is 
threaded,  ono  end  of  warp  only  passing  through  any  mail.  This 
eye  or  mall  is  placed  in  the  heddle  half-way  between  an  upper  and 
a  lower  wooden  sheaf,  over  which  pass  the  neald  threads  or  between 
which  extend  tho  wires  ou  which  such  mails  are  supported.  Tho 
distance  between  the  mails  and  tho  lathes  at  each  end  must  be 
sufficient  to  allow  of  that  opening  or  "shedding"  of  the  warp  which 
it  is  the  function  of  tho  heddle  to  secure.  Through  the  mail^  of  one 
heddle  each  alternate  end  of  warp  is  drafted,  and  the  remaining 
ends  aro  passed  similarly  through  tho  other.  Thus  each  heddle 
receives  every  alternate  thread  across  the  whole  breadth  of  the  warp. 
From  tho  heddles  tho  ends  are  carried  through  the  reed  (fig.  2), 
which  is  the  ultimate  distributor  of  tho  warp,  and  tho  instrument 
by  which  the  weft  is  beaten  up  and  closed  in  weaving.     It  consists 

T'         I  I      I    ,1         ■    ■      wi     II M  ■mil  I    .  in.|  I    II       =» 


of  ar      '  '  '■■  Lfii'    r.i;'  1   .  ^  ni  cnno  or  of  flat- 

ter- >■,  these  strij  1  in  fine  comb-liko 

orl'  :  -iy  together,      _  Liiy  as  120  strips  or 

"dent*,"  or  wvu  inure,  per  inch;  two  or  more  ends  aro  passed 
through  each  slit  of  the  reed,  which  is  fixed  in  a  "  lay  *'  or  "  batten, "  a 
suspended  frame  for  moving  tho  reed  backward  and  forward  in  beat* 
ing  up  tho  weft  On  the  lower  part  of  tho  batten  a  ledge  projcct-s 
which  forma  tho  "shuttle  race  "  for  carrying  tho  shuttle  in  "pick- 
ing"  from  and  to  the  shuttle  boxes  at  each  end  of  tho  lay.  From 
the  reed  tho  ends  arc  carried  forward  and  fastened  to  tho  cloth  beam, 
and  now  tho  warp  is  ready  for  tho  weaving  oiM>mtion. 

The  three  essential  movements  io  weaving  aro  (1)  the  "shed- 
ding" or  dividing  of  tho  warp  threads  to  permit  of  tho  passage 
between  them  of  tho  shuttle  containing  tho  weft ;  (2)  the  ' '  picking  " 
or  shooting  of  tho  weft ;  and  (3)  the  "battening"  or  beating  up  of 
tho  wefu  Tho  shedding  motion  depends  upon  the  heddlcs,  which 
are  conled  or  sttichcd  to  a  pair  of  tn'adlcs  worked  by  tho  weaver's 
feet  Each  treadle  is  connected  with  the  hoddtcH  alH>vc  and  below 
by  a  syttcm  of  levers  or  pulleys,  so  that  tho  depression  of  ono 
treadln  whilt  it  rsites  ono  hcddlo  deprcssos  tho  other,   and  thus 


th 
alt' 
Th. 

Inwfir  li  ' 
in  front  of 
race.      A  i 


^he<I  is  made  in  the  warp,  one-half — consisting  of 
'  -iK'ing  raise^l,  thecormtpondini(  half  pulled  down. 
with  thn  !pfl  hand  pushes  tho  lay  or  batten  back 
"t  i-ortion  nf  the  she<l  is  brought 
sixl  ends  lif  just  over  tho  shuttle 
—  ..  ::....  j;  ...led  for  pickuig  or  shooting  tho 
shottlff,  whirh  IS  donn  with  a  whipping  jerk  of  tho  picking  stick 
held  in  tho  right  hand.  Tliis  pulls  the  cord  attnrhrd  to  tho  picker 
■  nd  proj<«ctjt  tho  shuttle  from  on'^  shuttle  box  into  that  at  tho 
opposite  end  of  tho  lay.  Tho  lay  is  now  drawn  ^rward  with  tho 
left  hand,  an'l  tho  rcofl  romb«  and  1>eati  np  tho  weft  thr«>ad. 
Traadle  number  two  is  next  dcprrased  and  ther-^hy  a  new  shed  i« 
formal,  the  last  made  pick  or  shoot  being  enwrappcni  belwe*'n  tho 
interwrtfng  warn  shoiU ;  ths  lay  ia  again  thrown  l^ack,  the  pirk  of 
tv«fl  is  ahot  and  Dcatan  up,  and  so  ou  in  rogulax  succchdioD  (»c«  fig.  3). 


In  plain  weaving  it  is  possible  to  produce  stnpes  by  the  use  of 
bands  of  coloured  warp,  and  checks  where  both  warp  and  weft  are 
particoloured.  In  the  latter  case  shuttles,  or  at  least  cops,  ef|ual 
in  number  to  the  different  colours  of  weft  required,  must  be  pro- 
vided.    It  is  obvious  that  the  repeated  changing  of  shuttles^  and 


Fig.  3.— Section  of  plain  web  In  proecM  of  wearlnf  on  tho  loom :  a,  warp  beam ; 
b,  Icasli  rods  where  the  varp  Is  divided  and  cnascd ;  c,  c,  heddlcs ;  d,  zpeA ; 
e,  the  woven  cloth  ;  /,  the  cloth  beans. 

still  more  tho  withdrawing  and  replacing  of  cops  iu  weaving  with 
frequently  changing  weft,  would  oi;ca5ion  great  loss  of  time.  To 
avoid  that,  and  to  provide  for  tho  uso  of  different  coloured  wefts,  or 
of  wefts  of  various  counts,  tho  drop  box  was  invented,  a  device 
by  which  two  or  more  shuttles  can  be  successively  usc4,in  any 
order  desired.  The  drop  box,  and  its  numerous  sul^equent  modi* 
fications  of  circular  and  other  change  boxes,  consists  ol  a  series  of 
compartments  or  divisions  in  the  shuttle  box,  each  made  to  hold  a 
separate  shuttle.  These  several  compartments  are  by  mechnnioal 
agency  brought  in  line  with  the  shuttle  race  in  the  order  in  which 
the  changes  of  wefl  picks  are  ncif^ssary. 

rtriV;  jrirann^.— So  long  as  only  two  sets  or  leaves  of  treadles 
aro  used  in  a  loom  very  little  in  the  form  of  a  pattern  can  bo  Y">- 
duccd,  &ceing  no  variation  can  be  effected  in  the  alternate  raising 
of  each  Lcddle.  To  a  limited  extent  a  corded  surface  may  be  pro- 
duced by  passing  two  or  three  warp  ends  through  each  mail,  ana  by 
throwing  two  or  threo  picks  of  weft  between  each  shed.  But  for 
cflfective  figure-weaving  there  must  be  numerous  possible  variations 
of  shed  ;  and  that  is  secured  first  by  increasing  tho  number  of 
heddle^s  in  the  loom.  Thus  with  three  heddles  alone  it  is  possible 
to  effect  six  combinations  of  shedding,  and  as  the  number  of  noddles 
is  added  to  tho  variations  of  possible  shedding-  Incrcaso  in  geo- 
metrical ratio.  But  the  number  of  treadles  which  can  be  corded 
up  to  separate  heddles  is  in  practico  limited,  and  thervforo  only 
simple  twill  patterns  are  for  the  most  part  woven  with  treadles 
and  heddles.  A  twill  is  a  cloth  in  which  the  warp  and  weft  do  not 
intersect  alternately,  but  where  the  warp  prt'dominates  on  the  ono 
side  and  tho  weft  on  the  otlier.  The  simplest  of  all  is  the  three- 
leaf  twill,  in  which  the  warp  passes  over  two  and  under  ono  weft 
thread,  and  ric<;  tersa^  in  regular  succession,  giving  the  appearance 
of  a  succession  of  diagonal  lin£s  on  tho  surface.  Regular  twill*  of 
from  four  to  eight  leaves  an?  woven  in  the  same  manner,  tlio  weft 
rising  over  each  fourth  to  eighth  warp  thr\>ad  as  the  case  may  be. 
Many  variations  and  combinations  aro  possible  in  connexion  with 
these  regular  twills.  For  example,  they  may  be  combined  with  plain 
weaving:  a  cashmere  twill  may  bo  made, — that  is,  a  four-leaf  com- 
bination, in  which  tho  weft  passes  alternately  over  and  under  two 
warp  ends,  and  two  picks  arc  shot  for  each  shed.  Further,  zigzagSf 
lozenges,  squares,  and  other  geometrical  designs  can  be  produced  by 
reversing  the  order  of  tho  treading,  and  thereby  causing  tho  twill 
to  run  in  difTtrent  directions.  Tho  diagrcms,  figs,  4  and  6,  show 
two  arrangements  of 
a  four-loaf  twill,  tho 
first  being  a  regular 
twill  and  the  second 
a  dimity,  the  dnik 
squares  representing 
tho  point  at  which 
tho  weft  rises  to  the.  ^^s-  *•  *">«  * 

siu-faces.  Satin  or  broken  twills  sre  those  tn  which  tho  warp  threads 
aro  not  intersected  by  tho  wefl  in  regular  succession,  but  only  at 
intervals,  and  thereby  the  smooth  continuous  surface  chaMctenUic 
of  satin  and  damask  is  secured.  Com- 
mon satin  and  double  damask  are  eight- 
leaf  Iwills,  the  onler  in  whii'h  the  weft 
rises  Wing  shown  in  the  diagram,  fig.  C. 
Kirh  satins  may  consist  of  sixteen  tn 
Iwrnty  leaf  twills,  thr  weft  intersecting 
and  binding  down  the  wnrp  at  every 
sixteenth  to  twentieth  pick  as  tho  ca»o 
may  be.  Ratins  are  usually  woven  with 
the  fs'-o  of  tho  cloth  downwards,  be 
CAUM  in  wraving,  say  a  sixtcen-leaf 
satin,  it  would  l>e  nrroawry  were  tho  ' 
surfsi-o  npwartU  to  k^rp  fifteen   hmldlcs  '^''  ^ 

raisrd  and  ono  down,  whrrras,  with  tho  face  of  the  cloth  under,  ooly 
ono  hoddlo  hss  to  bo  raised  at  a  tinia. 

F\t;ur«  Wcnring. — Only  a  limited  nomlvr  of  hnldlea  can  in 
Rrtnal  working  1k)  attarhcd  each  Io  a  aeiiarato  trra^ilo  to  bo  ondrr 
tilt)  control  of  tho  foci  uf  tho  weaver.     Uut  to  produce  a  coropUcatd 
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•Bii  in«gul.ir  ratUrn  *  UrRC  number  of  ililTcront  slieJs  of  war]! 
must  !-■  !■.  >i'  I.  AM>1  to  Kvuro  with  iiromptituJo  and  certainty 
»u  i>licjtnl  sheadings  niuny  of  the  most  cli'j,'a«t 

an  ■-  ■  ever  applied  lo  ineclianism  liavo  been  in* 

vr-  ■     ■      utminatiil  in  tlio  JaoquarJ  apparatus 

tii  y   loom    was   tlio   niachlHO  employed 

for  :  ^uch  as  d.ini>i«ks.     In  it  each  seiuinite 

hejiiiv  jliiit  u  icorvl,  whli'  a  pulley,  and 

cominc  down  1  th^  hx^m  l'  : i- an-aii|;ed  in 

4  V-    i  ■•■  •'  '■  •'     I     '    , !  to  be  iliawn. 

Th  loimation  of  theshed  was 

»-•.  rnoe  the  name  draw-boy 

loi  Hanieal  attaehmcnts 

»  I  aid  to  the  »  caver. 

b^:    ;...._ ^ l1  heJdlos  which  can 

b-  hnng  in  any  loom  is  limited,  though,  by  using  thin  shafts  and 
•  rrwigitii;  them  in  t^f*.  »•<  many  as  ei'jhtv  or  ninety  may  bo  ac- 
commo.late\l.     >  y  us  a  thousaiiil  scivinte  sheds  may  bo 

nquired  lo  fo:  pattern,  a di  viio  other  than  shafts  or 

Ittvn  of  hiddU-  iLoessuy  ;  and  the  solution  of  the  dilli- 

ciltv  is  found  in  haii):ing  the  individual  hcddlo  mails,  not  in 
thalu,  but  independently,  each  with  a  small  lead  weight  called  a 
Hugo  attached  to  it.  Thus  in  cfTect  a  scivirate  hcddlo  is  provided 
for  each  thread  of  warp,  and  it  becomes  iKi.-^ible  to  elTect  any  com- 
bination of  sliej  by  cording  together  sacii  leashes  or  mails  as  carry 
the  warp  threads  to  be  raised.  This  tying  together  of  the  separate 
leuhcs,  called  ' '  tying  the  harness  "  in  tho  caso  of  elaborate  designs, 
ii  a  tfdious  .\i;d  JitScuIt  operation,  rec,uiriiig  tho  exercise  of  con- 
aiderable  skill  and  patience.  The  successive  sheds  of  a  pattern 
being  tieJ  up,  it  is  only  necessary  to  have  tho  cords  arranged  in 
the  order  in  which  they  anj  to  Do  drawn  and  attached  to  the 
mechanical  ijevico  for  pulling  them,  and  forming  tho  sheds  in 
proper  succession.     . 

T/u  Jacquard  Loom. — The  Jacquard  apparatus  is  tho 
most  important  and  ingenious  appliance  which  has  ever  been 
adapted  to  weaving,  since  by  its  agency  it  has  become 
possible  to  produce  the  most  intricate  and  extended 
patterns  with  the  same  certainty  and  with  almost  as  much 
rapidity  as  plain  cloth.  The  credit  of  introducing  and 
making  the  machine  a  practical  success — if  not  the  whole 
honour  of  the  invention — is  due  to  Joseph  Marie  Jacquard 
of  Lyons  (see  vol.  xiii.  p.  bo3).  Attention  was  first 
directed  to  this  ingenious  artisan  by  a  model  of  a  net- 
making  machine  invented  by  him,  which  was  deposited  in 
the  Conservatoire  des  Arts  et  Metiers.  He  was  requested 
in  1601  by  Napoleon  to  examine  and  improve  on  a  com- 
plicated loom,  and  thereupon  ho  undertook  to  produce 
a  simple  appliance  to  supplant  the  involved  mechanism. 
The  germs  of  the  idea  which  he  perfected  had  been,  early 
in  the  eighteenth  csntury,  conceived  by  Bouchon  and 
Falcon,  and  in  1715  it  was  further  developed  and  im- 
proved by  Jacques  deVaucan- 
BOD.  Indeed,  bad  Vaucanson 
been  acquainted  with  the 
fly  shuttle  which  was  then 
known  and  used  at  least  in 
England,  it  is  probable  he 
would  have  come  to  be  re- 
garded as  the  real  inventor 
at  once  of  the  power-loom 
and  of  the  api>aratus  which 
bears  Jacquard's  name. 

The  fundamental  principle  of 
the  Jicncard  ajiparatus  is  simple, 
althongn    in    it«   workinp    fine 
mcchar.; 
IUo'>j- 
ofanyn 

corded   lea.-ht:a,    or    iiedaicv,    in 
aDvord>;i   t-^'bsucces&ion  without 

;;;■ "-  :"r 

!>'■  .    •  ;,    7. 

Hert  A,  -V  i  j-ruwjtiC  tr,c  bt['aratt: 

kashas  thr.ugh  u-hich  the  warp 

threads  M.  drafted.     It  will  be     Fio.  7.-Dl«enim  of  J.cqnaid  I^crai. 

obnervtd    thit   thcic   leafbes   arc   tied  in   pairs,  but  they  might 

eqiully  well  be  single,  many  together,  or  shafts  of  hcddlcs,    .The 

'ord  from  each  leparate  Icaah  puaea  through  a  fincj^  perforated 
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board  B,  called  the  eomberboaid,  between  which  and  C,  tho 
bottom  boanl,  tho  pairs  aio  lied  to  a  cord.  These  conls  \aia  up 
through  tho  bottom  hoard,  and  arc  caught  in  the  lower  huoks  of 
a  range  of  double-hooked  long  wires  D,  D.  These  hooked  wires 
arc  supported  and  kept  in  jiositiou  by  being  passed  through  loops 
or  eyes  in  a  range  of  cross-wires  E,  E.  The  head  of  eacli  cross- 
wiro"  is  formed  into  an  oblong  eye  as  at  a  (an  enlarged  reprcsenta- 
lion  of  a  single  cross-wire),  through  which  a  pin  is  passed  for 
securing  it  in  tho  spring-liox  F,  in  which  e.ich  separate  cross-wiro 
presses  against  a  small  helical  spring.  The  oblong  eye  permits  a 
certain  amount  of  play  in  the  cross-wire,  so  that  it  can  be  pressed 
back  aguiust  tho  helical  siiring  when  a  force  is  applied  at  the 
opposite  end.  Tho  points  of  the  cross-wires  pass  through  a  perfor- 
ated hoard  G,  called  tho  needle-board,  projecting  about  a  miarter 
of  an  inch  beyond  its  outer  surface.  The  upper  hooks  of  the  up- 
right wires  tfireaded  through  these  cross-W'ircs  aru  attacheil  to  a 
boanl  H,  called  tlio  grilTc.  Tho  whole  function  of  the  apparatus  is 
to  liberate  the.-io  hooks  in  tho  order  and  to  the  extent  necessary  for 
the  successive  sheds.  Tho  hooks  are  dislocated  tlius.  -At  the  side 
of  tho  projecting  points  of  the  cross-wires  there  is  a  quadrangular 
frame  1,  called  the  cylinder.  This  cylinder  can  bo  drawn  back,  nnd 
turned  so  t)iat  each  faco  may  in  succession  bo  presented  to  and 
pressed  against  the  face  from  which  tho  cross-wirrs  protrude,  •  Tho 
cylinder  alone  docs  not  aft'cct  tho  wires,  but  its  function  is  to  carry 
on  its  rotating  faces  a  succession  of  pasteboard  cards  which  aro 
punctured  with  holes  in  a  definite  order.  Tho  wires  connected 
with  hooks  which  aro  not  to  bo  disturbed  pass  through  tho 
punctured  holes  and  remain  unaffected,  while  those  supporting  tha 
hooks  to  be  displaced  are  pressed  back  by  tho  cardboard  surface, 
and  this  motion  of  the  cross-wire  lifts  tho  hook  of  the  upright  wira 
oil  tho  grilTe.  The  grifTo  now  rises,  carrying  with  it  the  undis- 
turbed hooks,  making  a  shed  of  the  warp  threads  attached  to  their 
cords.  The  weft  is  then  shot,  the  gritfe  descends,  and  the  next 
punctured  card  is  by  a  quarter  revolution  of  the  cylinder  brought 
into  contact  with  the  cross-wires,  and  so  tho  work  goes  on,  succes- 
sive Jacquard  cards  being  presented,  new  combinations  of  shed 
elTectcd,  and  the  weft  shot  till  the  pattern  is  completed.  Hooks  to 
any  desired  number  may  he  arranged  in  a  Jacquard  apparatus,  and 
when  a  separate  hook  is  applied  to  each  individual  leash  the  most 
complete  control  and  variety  oF  slied  may  be  secured.  But  in 
practice  this  is  not  necessary.  Each  repeat  of  a  pattern  across  _a 
web  may  bo  corded  up  to  one  series  of  hooks,  und  in  many  ways  it 
is  practicable  to  limit  tho  number  of  hooka  required  in  weaving 
and  thus  to  simplify  the  apparatus  itself,  and  tho  sy.stcm  of  punc- 
tured cards  by  which  its  operation  is  governed.  If  the  Jacnuard 
apparatus,  for  example,  is  controlling  only  a  few  leaves  of  heddlcs, 
then  only  a  corresponding  number  of  hooks  are  called  into  use. 
Usually  the  machines  are  provided  with  300,  400,  COO,  900,  and 
sometimes  more  hooks,  and  when  intricate  and  extensive  patterns 
arc  being  woven  two  or  more  nLichines  may  be  simultaneously 
brought  to  bear  on  the  same  loom. 

The  Power-Loom. — The  first  loom  in  which  all  tho 
motions  in  weaving  were  connected  and  controlled  by  one 
motive  power  was  the  ribbon  loom,  known  also,  as  the 
Dutch  or  Dutch  engine  loom.  A  machine  in  which  four 
to  six  pieces  could  be  woven  simultaneously  is  recorded 
to  have  been  in  existence  in  Dantzic  in  tho  last  quarter 
of  the  sixteenth  century  (see  HiisBoxs,  vol.  xx.  p.  531). 
In  1745  John  Kay,  inventor  of  the  riy  shuttle,  and  Joseph 
Stell  patented  improvements  on  the  Dutch  engine  loom, 
which  they  said  "  may  go  or  be  worked  by  hands,  water, 
or  any  other  force:"  The  ribbon  loom  may  be  regarded 
as  a  series  of  distinct  looms  mounted  within  one  frame, 
each  having  its  own  warp  and  cloth  beams,  heddles,  and 
shuttle,  but  all  worked  by  one  set  of  treadles  and  with  a 
single  batten.  Tho  shuttles  are  thrown  acroFS  the  narrow 
web  by  a  rack-and-pinion  arrangement ;  they  are  simultane- 
ously shot,  and  each  occupies  the  place  of  its  next  neigh- 
bour to  the  right  or  left  alternately.  Tho  Jacquard  appar- 
atus and  the  drop-box  arrangement  for  changing  shuttles 
with  change  of  weft  are  applied  to  the  ribbon  loom. 

Tho  application  of  power  to  the  weaving  of  ordinary 
web?  has  developed  along  a  different  line,  and  the  common 
power-loom  has  nothing  to  do  with  the  ribbon  loom.  So 
early  as  1678  there  was  figured  and  described  in  the 
French  Journal  des  Sfavans'a  machine  "  for  making  linen 
cloth  without  the  aid  of  n  workman,"  the  invention  of 
De  Gennes,  a  French  naval  officer.  The  loom  made 
in  1745  by  Vaucanson,  which  also  foreshadowed  the 
Jacquard  apparatus,  embodied  many  imiirovemeiits  on  the 
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conceptioa  of  De  Gennes,  and  presented  some  of  the  im- 
portant features  of  the  modem  power-loom.  The  practical 
realization  of  automatic  weaving  was,  however,  deferred  for 
forty  years,  and  the  world  owes  it  to  a  clergyman  of  the 
Church  of  England,  the  Rev.  Dr  Edmund  Cartwright 
His  own  graphic  account  of  the  history  of  his  invention 
has  already  been  given  under  Cones  (see  vol.  vi.  p.  500). 
Dr  Cartwright's '  original  loom  was  but  an  imperfect 
machine,  although  his  patent  was  minute  and  detailed. 
Both  he  and  others  devoted  much  labour  to  its  improve- 
ment; and  in  bringing  the  invention  to  -a  successful  issue 
he  spent  from  £30,000  to  £40,000,  while  in  return  he  re- 
ceived only  a  gift  of  £10,000  in  1S09  from  the  Government. 
The  power-loom  fought  its  way  to  supremacy  but  slowly,  for 
an  imperfect  power-loom  is  no  better  than  a  hand-loom; 
and  it  was  only  after  the  minor  adaptations  and  adjustments 
which  frequently  make  the  difference  between  success  and 
failure  were  brought  into  operation  that  the  real  advan- 
tages of  power-loom  weaving  became  obvious.  Even  yet 
for  many  purposes  the  power-loom  has  not  succeeded  in 
supplanting  hand-loom  weaving. 

Tlie  power-loom  (fig.  8)  differs  much  in  appearance  from  tho 
Iiand-Ioom,  and  a  altogether  more  compact,  from  the  fact  that  the 
lay,  which  is  suspended  from  above  in  the  Utter,  is  in  the  power- 
loom  centred  below*.  The  three  principal  motioDs,  shedding,  pick- 
ing, and  beating  up,  are  of  course  the  same  in  both.  Motion  is 
communicated  to  the  working  parts  of  the  power-loom  by  the  main 
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r  crank  shaft,  ao  called  because  it  if  pttjvided  with  the  two  cranks 
which  ffiva  oacilUting  motion  to  tho  layi  By  toothed  wheels  the 
crank  »inj»ft  ron»rn]^  th«  inntifin  M  tti«  tnpp^t  shsftwhif-h  carries  on 
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meet  no  thread  they  are  not  thrown  np,  and  being  onmoved  t  con- 
nexion is  formed  to  the  moving  lav,  and  by  a  system  of  levers  the 
loom  is  immediately  thro^ra  out   of  gear'  and  stopped.     Equally 
essential  is  it  to  provide  me^ns  to  stop  the  loom  s'lould  the  shuttle 
stick  in  the-  warp  or  otherwise  fail  to  be  carried  from  side  to  side 
of  the  lay.     It  is  clear  that,  should  the  lay  beat  np  with  the  shutt^^ 
sticking  in  the  weft,  there  would  ensue  complete  wreck  of  the  warp. 
There  are  two  ways  of  dealing  with  such  a  contingency.     The  firs- 
invented  in  1796  by  Miller  of  Glasgov.-,  is  tho  "stoproJ  motion, 
the  action  of  which  depends  on  the  shuttle  raising,  as  it  enters  thi 
shuttle-box,  a  catch  which  if  left  down  would  stnke  against  a  frog 
or  stop,  and  so  throw  the  loom  out  of  gear.     The  second  device  is 
the  loose  reed,  in  which  there   is  an  appliance  for  liUrating  thf 
lower  part  of  tl-.e  reed  when  any  obstruction  is  met  in  the  'varp,  an< 
thereby  preventing  a  blow  being  given  by  the  beating-up  nioiioa. 

Double  Cloth.  — tOT  many  purposes  the  weaving  of  double  cloth 
is  important.  It  permits  of  the  formation  of  a  ground  of  infcria: 
material  with  a  surface  of  finer  texture  ;  and  it  affords  grcit  scope 
for  the  formation  of  coloured  patterns,  allowing  of  the  j^ioductif'U 
of  double-faced'  textures,  which  may  or  may  not  correspond  in 
pattern  according  to  pleasure.  It  moreover  increases  the  ttiicknoss 
and  wei'ght  of  woven  fabrics,  and  it  is  the  basis  of  tubular  weavinc, 
such  as  is  practised  for  makirg  hose,  tubes,  seamless  sacking,  Ac 
There  ore  tnree  classes  of  double  textures.  Tlie  first  consists  of 
double  warp  surfaces  with  the  weft  in  the  centre ;  in  the  second 
it  is  the  jevcrae — a  warp  centre  and  two  weft  faces  ;  and  in  both 
these  classes  the  two  sides  may  be  of  different  colours  if  two  coloara 
of  warp  and  weft  respectively  are  employed.  In  the  third  case  the 
cloth  may  consist  of  distinct  warps  and  wefts  throughout,  and 
practically  be  two  separate  cloths.  These,  if  bound  at  the  selvedges, 
would  become  woven  tubes,  and  if  at  regular  intervals  over  tho 
surface  a  thread  of  warp  or  weft  passes  from  the  onu  into  the  other 
they  are  united  as  cne  texture.     The  ;  '         f  '     '  '        vrps 

and   wefts  gives   the  opportunity  cf  ;  of 

colour  and  pattern  in  any  fabric  with'  tho 

manner  in  which  patterns  may  pass  from  side  to  ciido  is  iiiustrated 
in  ths  sectional  diagram,  fig.  9.     The  diagram,  fig.  10,  illustntea 

Flc.  0. — Scclion  of  Doable  Cloth. 

the  method  of  producing  a  plain  double  cloth  with  the  use  of  foar 

heddlcs.     Heddles  1  and  2  shed  tho  upper  cloth,  3  and  4  the 

lower.     -When  a  pick  is     ^      through  the    lower    web    heddle* 

'i  are  raised  and  hcddle  4  is 
iressed. 
GaiiM    /rMuiny.— Hitherto   wc 


lower.     When  a  pick  is  1  j^^, 

being  put  111  through  tlio  ,1  ■    o 

upper  warn  heddio  1  is  V  ^     ' 

np  and  all    tho   others  I           'g 

aro    down  ;    and   when  J 


have  dealt  only  with 
methods  of  weaving  in 
which  tho  warp  threads 
run  parallel  with  each 
other  and  or«  intersected 


Flo.  in  — 
Method  ot  Wravlnf  DoBblt 

CiOllL 


rccu 

<»rp 


thereby  favouring  llie  pr 


duclloii  of  liglil  iJ^^^n   Itx'.aie..,  ill  whicU 

maiT  omamcntai    laa*-like  rombinatioos  can  be  effected.     Main 

-ri  which  two  contiguous  threads  of 

iiiid  the  other  at  every  pick,  tho 

rnnro  shown  iu  fig.  11.    Alenocon- 

muslin  in  which   ^S®3@3^S@S@S@S@a^ 


_  °^  Flo.  11.— Secllon  ot  onllnsry  Gioit 

.  tirighooar  only  at  every  fourth  pi-k.     In 
■  nr  wldp  wsrp  may  cro- 
•  <\%  at  once,  and  in  nun 

'  I'l  inlertM- ' 

^t« ining  oi 


I«rt     Tl 


fancjr 
ral 
'ho 

■■t. 
'tra 

I  a 


Ui<  mItsI^  .<(  til.,  w.lisnd  the  shiiu.    \^,i  t-.  I.  tiiiio  lli.  »hutllo  w 
acot  to  the  sido  at  which  tho  ap|si.ilu«  is  fianl       If  lb*  prongs 


Ull, 

I  tig.    I'J,  whi^li  frl,..w*  titu   drafuiii;  uf   a  pUia   i;.u.;c.      i  Li    m  bolo 
I  <ii  the  warp  yarns  which  are  to  bo  entwined  uiuit  with  tho  whig 
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mxr  h*  p»j«m1  tlmmRli  »  »»«!•  «pJit  of  tho  rMil.  cxcoi't  wlioa  tha 
doap*  iiirnhwd  ia  front  of  ihv  reed,  which  ia  done  iu  Uio  coso  of 
complicatadctan  wMTJiig.  ,        ,         ,  .        . 

iHM  Mna  »n  teiturM  woTfn  mth  i  loopfil  or  otncrwiso 
iukJ  »urf»c«i  LoopeJ  pile  ij  »ny  fabric  in  which  tho  wovon 
\<y^Yt  r»m«in  uncut,  m  in  Brussels  and  tajx-stry  carpets  auJ  terry 
«>'.ii;v  w;.  n  these  lcK>ii« 
ar  ;•  '.•:  :1'.^'  :::;>!. od  texture 
t:.    .    •.'       in'     ■..'>    is    a    cut 

J't;-,  >U'  h  i*  >'■  Iniary  velvet, 
-i-:;An.  r.^.U'i.  a  seaUkin, 
an  ;  ■  thiT  imiutioa  furs.  For 
vi^r.:ir\  loop  and  cut  pile 
f^' -  ■>  '  tiro  irn-TH  are  re- 
,1  V  irp 

.rp. 

,.   luto 

1.    :-.    is    worked     u^    laore 


Flo.  13.— Drtdlnt  or  C.aoie  Web.    1  and  ] 
ordlaarr  hcdtllei;  D,  iloup  hctldle. 


t»,,,Ti  t>«*   rtrdirnrv  warn,  and  it  has  const"|Uently  to  bo 
, ;  ■       '      '    .'ii  a  separate  betin.     Tho  ground 

,  plain   or  a  twilled    texture,  and 

:.  ,  ^  1  wire  is  introduced  iuto  tho  shed 

ai  i  .  Atcn  UD  and  woven  lulo  tJie  cloth.  In  this  way,  by  tho 
uri'  !.i"<r  of  t"hc  pil«  warn  over  the  wire,  a  row  of  loops  is  formed 
s:   .    •'  ..     '  "i^ing  regulated  by  tho  size  of 

t!  von  then  it  only  remains  to 

yj.\       .  ijiin  weave  them  in  in  front 

as  llie  wui^  pi«>c«d».  Lilt  il  cut  pile  is  being  made,  then  cither  tho 
loops  must  be  cut  alone  the  top  before  the  wire  is  withdrawn,  oi-  tho 

r-  ' -   -ne  end  be  provided  with  a  knife  edge  which  itself 

-  ts  it  is  being  pulled  out     For  velvets,  kc,  the  wires 
L-  .  with  a  grcove  on  their  upper  face,  and  along  this 

giooiu  a  ^..;iing  knife  called  a  trivdt  is  run  to  cut  tho  loops.  In 
fig.  13 tliestractureofaloopcdandcutvelvet isillustrated.  Fustian 
i-.  a  ■"^t  pile  fabric  in 
^^■..  thewefimate- 
ii.ii.  ■ioated  over  the 
curlace,    forms    tho  Fii.  13 -Section  of  Looptd  Pllo  F«btlc. 

»nb<it»nc«  of  the  pile.  It  is  not  woven  over  wires,  and  tho  pile 
IS  cut  by  hand  after  the  web  leaves  tho  loom.  A  third  method 
of  weaving  pile  fabrics  consists  of  making  a  double  veb,  the  pile 
warp  pftsaing  from  the 
.r^  to  the  other  and 
1  .;  .: .;  them  together, 
Rs  li/wn  in  fig.  It 
^'. !  J  tho  connecting 
t.'iiv  is  are  cut  they 
f--r:.i  .\  t  ".I-'  snrfice  for 
e.l  1;      ;  .:  ;'■.■  cloth.     Titi; 

(■'■    •  ii:!.ta!ty  which  has  Fio.  H.— Section  ef  Doable- Web  Plash, 
'*>•-'  :\  encountered  in  pcr- 

ft  :■..;.;  this  method  of  pile  weaving  has  been  to  keep  the  connecting 
pi;  '  [ual  in  length  throughout,  and  to  cut  it  so  as  to  produce 
unii'i  .-31  level  surfaces.  Tho  success  which  has  been  attained  in 
plush  wearing  with  double  cloth  is  largely  due  to  tho  patient 
and  well.directed  efforts  of  Mr  S.  C.  Lister,  of  Manningham 
Kills,  Bradfonl. 

Tf'T'  !■'■  rri"T.  itjiMl^r*  tint  h'^-iily  Important  end  most  Infteolooa  features 
tf  V  •.  ;  f  vTc...  [,.-.  .;.,-ii.iy  in  c^  pneiton  with  the  production  of  ornamental 
tc  f  '.   .  ■    :  '  ■■       :l  i:  !ia,  '    <  n  ImiiOisiblc  to  find  loom  In  the  piecedinB 

?-  'rpleisty  of  the  wholB  •object  renders  the  prcscnt- 

a  '  the  &r1  a  matter  of  unuaual  difficulty;  but  those 

i-  ;t  ftrtftll.  in  idJltlon  to  copious  Information  to  be 

n  ---•■  consult  Dsrlow'j  //it'.ory  and  Principhi 

(■  ^  ^^'eari^^'j  and  Dcii/jmng cj  TfZUli  Fabrict 

i .  '    .  '  JVealis«  tin  tfie  Art  of  }7faviny  (4th  ed,, 

I'-;.      .   ;     -.     J,  1.--       -      Lrat  named  we  hafo  to  acknowledEO  our 

iLJ'.L-.'.dnesa  fox  the  sug^taiioiia  oi  Kvcral  diagrams.  (J.  FA.) 

WEBER,  Cakl  Maria  FRiEDRtcn  Ernst  von  (1786- 
1826),  musical  composer  and  creator  of  "romantic  opera," 
was  bom  at  Eutin,  near  Liibeck,  December  18,  1786,  of  a 
family  that  bad  long  been  devoted  to  art.  ■  His  father,  Baron 
Franz  Anton  von  Weber,  a  military  officer  in  the  service  of 
the  jjalgrave  Karl  Theodor,  was  an  excellent  violinist,  and 
hi?  n;other  once  sang  on  the  stage.  His  cousins,  Josepha, 
.•\lf ;.  -ia,  Constanzc,  and  Sophie,  daughters  of  Franz' Anton's 
l.ro'.iicr  Fridolin,  attained  a  high  reputation  as  vocalists. 
Mozart,  after  having  been  cruelly  deceived  by  Aloysia, 
made  Constanze  his  wife,  and  thus  became  Franz  Anton's 
nephew  by  marriage.  Fridolin  played  the  violin  nearly 
fts  well  as  his  brother;  and  the  whole  family  disp''ived 
exceptional  talent  for  music. 

Franz  Anton  von  Weber  was  a  man  of  thriftless  habits 
and  culpable  eccentricity.  -  Having  been  wounded  at  Ros- 


bach,  he  quitted  tho  army,"  and  in  1758  ho  was  appointed 
financial  councillor  to  Clement  August,  elector  of  Cologne,^ 
who  for  nine  years  overlooked  his  incorrigible  neglect  of 
duty.  But  the  elector's  successor  dismissed  him  in  17G8; 
and  for  many  years  after  this  ha  lived  in  idleness  at 
Hildesheim,  sqilandering  tho  property  of  his  wife,  Anna 
do'  Fumetti,  and  doing  nothing  for  tho  support  of  his 
children  until  1778,  when  ho  was  appointed  director  of 
tho  opera  at  Liibeck.  In  1779  tho  prince  bishop  of  Eutin 
made  him  his  kapellmeister,  and  not  long  afterwards  his 
wife  diecf  of  a  broken  heart.  Five  years  later  he  went  to 
Vienna,  placed  two  of  his  sons  under  Michael  Haydn,  and 
in  1785  married  tho  young  Viennese  singer  Genovefa  von 
Brenner,  who  in  the  following  year  gave  birth,  at  Eutin,  to 
the  subject  of  the  present  article — a  delicate  child,  afflicted 
with  congenital  disease  of  tho  hip-joint. 

On  his  return  from  Vienna,  Franz  Anton,  finding  that 
a  new  kapellmeister  had  been  chosen  in  his  place,  ac- 
cepted the  humbler  position  of  "  Stadt  JIusikant."  This, 
however,  he  soon  relinquished ;  and  for  some  years  he 
wandered  from  tov.n  to  town,  giving  dramatic  perform- 
ances, in  conjunction  with  the  children  of  his  first  wife, 
wherever  ha  could  collect  an  audicnco.  The  effect  of  this 
restless  life  upon  tho'little  Carl  Maria's  health  and  educa- 
tion was  deplorable ;  but,  as  he  accompanied  his  father 
everywhere,  he  became  familiarized  with  the  stage  from 
his  earliest  infancy,  and  thus  gained  an  amount  of  dramatic 
experience  that  indisputably  laid  the  foundation  of  his 
future  greatness.  Franz  Anton  hoped  to  see  him  develop 
into  an  iufant  prodigy,  like  his  cousin  Mozart,  whose 
marvellous  career  was  then  rapidly  approaching  its  close. 
In  furtlierance  of  this  scheme,  the  child  was  taught  to  sing 
and  place  his  fingers  upon  the  pianoforte  almost  as  soon 
as  he  could  speak,  though  he  was  unable  to  walk  until  he 
was  four  years  old.  Happily  his  power  of  observation  and 
aptitude  for  general  learning  were  so  precocious  that  ho 
seems,  in  spite  of  all  these  disadvantages,  to  have  in- 
stinctively educated  himself  as  became  a  gentleman.  His 
first  music-master  was  Keuschler,  who  gave  him  instruction 
at  Weimar  in  1796.  In  1798  Michael  Haydn  taught  him 
gratuitously  at  Salzburg.  In  the  March  of  that  year  his 
mother  died,  like  her  predecessor,  of  chagrin.  In  April  the 
family  visited  Vienna,  removing  in  the  autumn  to  Munich. 
Here  tho  child's  first  composition — a  set  of  "  Six  Fughettas  " 
— was  published,  with  a  pompous  dedication  to  his  half- 
brother  Edmund;  and  here  also  ho  took  lessons  in  singing 
from  Valesi,  and  iu  composition  from  Kalcher,  under  whom 
he  made  rapid  progress.  Soon  after  this  ho  began  to  play 
successfully  in  public,  and  his  father  compelled  him  to  write 
incessantly.  Among  tho  compositions  of  this  period  were 
a  mass  and  an  opera — Die  Macht  der  Lielc  und  des  Weins — 
now  destroyed.  A  set  of  "Variations  for  the  Pianoforte," 
composed  a  little  later,  and  dedicated  to  Kalcher,  was 
lithographed  by  Carl  Maria  himself,  under  the  guidance  of 
Senefelder,  the  inventor  of  the  process,  in  which  both  the 
father  and  the  child  took  great  interest. 

In  1800  the  family  removed  do  Freiberg,  where  thi 
Ritter  von  Steinsberg  gave  Carl  Maria  the  libretto  of  an 
opera  called  Das  Waldmddchen,  which  the  boy,  though  not 
yet  fourteen  years  old,  at  once  set  to  music,  and  produced 
in  November  at  the  Freiberg  theatre.  The  performance 
was  by  no  means  successful,  and  the  composer  himself  was 
accustomed  to  speak  of  the  work  as  "  a  very  immaturo 
production  " ;  yet  it  was  afterwards  reproduced  at  Chemnitz, 
and  even  at  Vienna. 

Carl  Maria  returned  with  his  father  to  Saizburg  in  1801, 
resuming  his  studies  under  Michael  Haydn,  and  forming  a 
close  friendship  with  the  Chevalier  Neukomm.  Here  also 
ho  composed  his  second  opera,  Peter  Schmoll  und  teiite 
Nachiam,  which  was  unsuccessfully  produced  at  Nurem- 
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berg  in  1&03.  In  that  year  he  again  visited  Vienna, 
•where,  thoagh  the  veterans  Haydn  and  Albrechtsberger 
■were  both  receiving  pupils,  his  father  preferred  placing 
him  under  the  Ahbe  Vogler,  a  man  of  kind  and  sympathetic 
nature,  bat  quite  unfit  to  train  so  great  a  genius.  'Through 
Vogler's  instrumentality  Carl  Maria  was  appointed  con- 
ductor of  tEe  oi>era  at  Breslau,  'before  he  had  completed 
his  eighteenth  year.  In  this  capacity  he  greatly  enlarged 
his  e.tperience  of  the  stage ;  but  he  lived  a  sadly  irregular 
life,  contracted  debts  which  his  slender  salary  was  insuffi- 
cient to  defray,  and  lost  his  beautiful  voice  through 
accidentally  drinking  a  poisonous  liquid  used  in  litho- 
graphy,— a  mishap  that  nearly  cost  him  his  life.  These, 
hindrances,  however,  did  not  prevent  him  from  beginning 
a  new  oi>e';-a  called  Riilezahl,  the  libretto  of  which  was 
based  upon  a  well-known  legend  of  the  Riesengebirge. 
The  plot  of  the  piece  was  "  romantic  "  to  the  last  degree, 
and  Weber  worked  at  it  enthusiastically,  but  it  was  never 
completed,  and  little  of  it  has  been  preserved  beyond  a 
quintett  and  the  masterly  overture,  which,  re-written  in 
1811  under  the  title  of  Der  Beherrschfr  dcr  Geister,  nov/ 
ranks  among  its  author's  finest  instrumental  compositions. 

Quitting  Breslau  in  1806,  Weber  removed  in  the  fol- 
lowing year  to  Stuttgart,  where  he  had  been  offered  the 
post  of  private  secretary  to  Duke  Ludwig,  brother  of 
Frederick,  king  of  Wiirtemberg.  The  appointment  was  a 
disastrous  one.  The  stipend  attached  to  it  was  insufficient 
to  meet  the  twofold  demands  of  the  young  man's  new 
social  position  and  the  thriftlessness  of  his  father,  who 
was  entirely  dependent  upon  him  for  support  Court  life 
at  Stuttgart  was  uncongenial  to  him,  though  he  yielded  to 
its  temptations.  The  king  hated  him.  He  fell  hopelessly 
into  debt,  and,  worse  than  all,  became  involved  in  a  fatal 
intimacy  with  Margarethe  Lang,  a  singer  at  the  opera. 
Notwithstanding  these  distractions  he  worked  hard,  and 
in  1809  remodelled  Das  Waldmadchen,  under  the  title  of 
Sylvana,^  and  prepared  to  produce  it  at  the  court  theatre. 
But  a  dreadful  calamity  prevented  its  performance.  Franz 
Anton  had  misAppropriated  a  large  sum  of  money  placed 
in  the  young  secretary's  hands  for  the  purjwso  of  clearing 
a  mortgage  upon  one  of  the  duke's  estates.'  Both  father 
and  son  were  charged  with  embezzlement,  and,  on  February 
9,  1810,  they  were  arrested  at  the  theatre,  during  a 
rehearsal  of  Sylniius,  and  thrown  by  the  king's  order  into 
prison.  No  one  doubted  Weber's  innocence,  but  after  a 
euramary  trial  he  and  his  father  were  ordered  to  quit  the 
country,  and  on  February  27  they  began  a  new  life  at 
Mannheim. 

Having  provided  a  comfortable  home  for  his  father, and 
begun  the  compasition  of  a  new  ccni!c  opera,  in  one  act, 
called  Abu  Hassan,  Weber  removed  to  Darmstadt  in  order 
to  be  near  his  old  master  the  Abbe  Vogler,  and  his  IcUow- 
pupila  Meyerbeer  and  Oiinsbachcr,  wi'.h  wliom  he  lived  on 
terms  of  the  cloRcst  intimacy.  On  oipltmber  IC,  1810, 
ho  reproduced  Si/leana  under  its  new  title  at  Frunkfort, 
bnt  with  very  doubtful  success.  Alu  Hanan  was  com- 
pleted at  Darmstadt  ^  January  1811,  alter  mony  inter- 
ruptions, one  of  which  eicrcibed  a  mtniotublc  influence 
upon  hia  later  career.  While  reading  with  bis  friend, 
Alexander  von  Dusch,  George  Apcl't.  then  recinlly  pub- 
li.thcd  GrtprnnlrrbuclL,  he  was  »o  much  struck  with  the  story 
of  Der  Frei»i:hu! :  that  he  at  onco  began  to  meditate  Uioii 
it«  transformation  into  an  opera,  and  the  two  friends 
actually  set  to  work  u|>on  it  tlirn  r.U'l  there.  But  it  wai 
not  until  many  years  afterwards  tlint  thi  idea  wa4  carric  I 
out  in  a  practical  form. 
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Weber  started  in  Febreary  1811  on  an  extended  artistic 
tour,  during  the  cotirsa  of  which  ho  mado  many  influential 
friends,  and  on  June  4  brought  out  Abu  Hassan  with 
marked  success  at  Munich.  His  fathei  died  at  Mannheim 
in  1812,  and  after  this  he  had  no  settled  home,  until  in 
1813  his  wanderings  were  brought  to  an  end  by  the 
unejcpectcd  oiler  of  an  appointment  as  kapellmcistei  at 
Prague,  coupled  with  the  duty  of  entirely  lemodeUing  the 
performances  at  the  opera-house.  The  teiias  were  so 
liberal  that  he  accepted  at  once,  engaged  a  i.c»  company 
of  performers,  and  governed  thc.u  with  uninteriupted 
success  until  the  autumn  of  1616.  Duiing  this  |>eriod  he 
composed  no  new  ojioras,  but  ho  had  alieady  written  much 
of  his  best  pianoforte  music,  and  played  it  w  ith  never- 
failing  success,  while  the  disturl>ed  state  of  Euiope  ibspired 
him  with  some  of  the  finest  patriotic  melodies  in  exist- 
ence. First  among  these  stand  ten  songs  from  Korner'a 
Let/er  vnd  Schiccrdt,  including  "  Vater,  ich  rule  dich,"  and 
"Liitzow's  wildc  J.ngd";  and  in  no  respect  inferior  to  these 
are  the  splendid  choruses  in  his  cantata  Kampf  und  Sieg, 
which  was  first  performed  at  Prague,  December  22,  1815. 

Weber  resigned  his  office  at  Prague,  Scptembci  30, 1816, 
and  on  December  21  Frederick  Augustus,  king  of  Saiony, 
appointed  him  kapellmeister  at  the  German  opeta  at 
Dresden.  The  Italian  operas  performed  at  the  court 
theatre  were  superintended  by  Mcrlacchi,  whose  jealous 
and  intriguing  disposition  produced  an  endless  amount  of 
trouble  and  annoyance.  The  king,  however,  placed  the 
two  kapellmeisters  on  an  exact  equality  both  of  title  and 
salary,  and  Weber  found  ample  opportunity  for  the 
exercise  of  his  remarkable  power  of  organization  and 
control.  And  now  he  once  more  gave  his  attention  to  the 
story  of  Der  FrcxschiiU,  which,  with  the  assistance  of 
Friedrich  Kind,  ho  developed  into  an  admirable  libretto^ 
under  the  title  of  Dn  Jiigcrs  BiatU. 

The  legend  of  "  The  Seventh  Bullet,"  though  well  known 
in  the  17th  century,  and  probably  much  earlier,  seems  to 
have  been  first  given  to  the  world  in  a  connected  form  in' 
a  work  entitled  Unterrcdunoen  torn  liciche  der  Geltler,  the 
second  edition  of  which  was  printed  at  Leipsic  in  1731, 
In  this  version  of  the  story  the  scene  is  laid  in  Bohemia, 
and  the  action  referred  to  the  year  1710.  Apel  reproduced 
the  legend,  under  the  title  of  "  Der  Fri:ischiilz,"in  the  first 
volume  of  his  Grsj>fiui'rlwh,  in  1810.  Since  then  the 
story  has  been  repeated  in  many  varying  forms,  but  it  was 
Apel's  version  that  first  attracted  Weber's  attention,  and  it 
was  from  this  that  he  and  Kind  together  made  their  first 
sketch  of  the  libretto,  on  February  21,  1817,  though  they 
found  it  necessary  to  increase  the  interest  of  the  drama  by 
the  introduction  of  some  accessory  characters,  and  to 
substitute  a  happy  ending  for  the  fatal  catastrophe  of  the 
original  story.  No  subject  could  have  been  better  fitted 
than  this  to  serve  as  a  vehicle  for  the  new  nrtform  which, 
under  Weber's  skilful  management,  developed  into  what  is 
now  universally  recognized  as  the  prototype  of  iho  true 
"romantic  opera."  He  had  dealt  with  the  su|>crnatural  in 
Iinl;':alil,  and  in  Sj/lvona  with  the  pomp  and  rircumstanro 
of  chivalry,  but  in  neither  cose  with  the  unquestioning 
fulth  which  alone  can  invest  the  treatment  of  euch  subjccta 
with  behlting  dignity.  The  shadowy  i  in  personations  in 
]!ii> <:>'.!  arc  scarcely  Ics.)  human  than  the  heroine  who 
irvclicbthein;  und  the  music  of  Si/tx\uin  might  co-iily  have 
been  ndii|'ted  to  n  story  of  the  lOlh  century.  But  in  the 
nia-tiTt-  l.itcr  operas  all  this  is  changed.  Wc  cannot 
c!if> 'se  but  shudder  at  the  fiend  in  Der  f'irite/iUli,  for  the 
itifeiiiiil  apparition  comes  straiglit  to  na  from  the  nether 
world.  Kvcry  note  in  £uryiinlAe  brcilhrs  the  spirit  of 
m"(iii'val  romance  ;  and  the  fairies  in  Ober\>»  have  a  real 
ixi>r.  i,r,',  ipiitc  distinct  from  th-  ''iifclof  theiilai;<<.  And 
I  till*  it  u.—tbtt  uncompromising  reality,  even  iq  f«c«  of  the 
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unrenl, — tbat  tntmn  tlie  strongest  cbaractcristir  of  the  pure 

r   r..  .u'.U   school,"  as  Wotcr  uudcrstood  and  croatud  it. 

'.  •         .       to  uaturo  CM'ii  whtn  dialing  with  th«  super- 

^1,  iiir  it  treats  its  wildest  subjects  iu  earnest,  and 

ut  a  doubt  as  to  tho  reality  of  the  scenes  it  Tcnturcs 

.  ;>ict,  or  tie   truthfulness  of  their  dramatic  interpre- 

*  .■- .   "1. 

Weber  and  Kind  sketched  the  ^tnai-io  of  the  new  opera 
;ri  February  IS  17.  On  March  1  the  poet  placed  the  coni- 
I  !cto  litteito  iu  the  hands  of  the  composer,  who  wioto  the 
lirst  uotc  of  tho  music  on  July  "  —  beginning  with  the 
duct  >\hich  opens  the  second  act.  But  so  nunieious  weie 
tho  interruptions  caused  by  Moilacchi's  intrigues,  the  insol- 
cncx)  of  unfriendly  courtiers,  and  the  attacks  of  jealous 
critics  tbat  nearly  three  yeai^  elapsed  before  the  piece  was 
coMipU'tcd.  In  the  meantime  tho  peiformances  at  the 
o[>era-house  were  no  less  successfully  remodelled  at 
Dresden  than  they  had  already  been  at  Prague,  though 
tho  work  of  reformation  was  far  more  difficult ;  for  the 
Dew  kapellmeister  was  surrounded  by  enemieei  who  opeidy 
subjected  him  to  every  possible  annoyance,  and  even  the 
king  himself  was  at  one  time  strongly  prejudiced  against 
him.  Happily,  he  no  longer  stood  alone  in  the  world. 
Having,  after  much  difficulty,  broken  off  his  miserable 
intimacy  with  Margarethe  Lang,  be  married  tho  well-known 
vocalist,  Carolina  Brandt,  a  noble-minded  woman  and 
consummate  artiste,  whose  advice,  eren  on  subjects  con- 
nected with  the  new  opera,  was  extremely  valuable.  The 
great  work  was  completed  May  13,  1820,  on  which  day 
\Vel)er  wrote  tho  last  note  of  the  overture, — a  portion  of 
the  design  which,  for  obvious  reasons,  it  was  his  custom 
to  postpone  until  the  rest  of  the  music  was  finished. 
There  is  abundant  evidence  to  prove  that  he  was  well 
satisfied  with  the  lejult  of  his  labours  ;  but  he  gave  hira- 
.•^If  no  rest.  He  had  engaged  to  compose  the  music  to 
W'ollf's  Gijisy  drama,  Pifciusa.  Two  months  later  this 
alio  was  finished,  and  both  pieces  ready  for  the  stage. 

In  conse-iuenco  of  the  unsatisfactory  state  of  affairs  at 
Dresden,  it  had  been  arranged  tbat  both  Prtciosa  and  Dtr 
Fitisc/iiUi — no  longer  known  by  its  original  title,  Des 
J'lgd's  Jiraiil — .should  be  produced  at  P.erlin.  In  February 
lb21  Sir  Julius  Benedict  was  accepted  by  Weber  as  a 
jiupil ;  and  to  bis  pen  wo  owo  a  delightful  account  of 
the  rehearsals  and  first  performance  of  his  master's  cliff 
iCoruvre.  Preciosa  was  produced  with  great  success  at  the 
old  Berlin  opera-house  on  June  14,  1621.  On  June  IS, 
tho  anniversary  of  the  battle  of  Waterloo,  the  opening  of 
the  now  "Schauspielhaus"  was  celoorated  by  the  produc- 
tion of  Dn-  FieiscAiiU.  Much  anxiety  was  caused  by 
unforeseen  difficulties  at  the  rehearsals;  yet,  so  calm  was 
Weber's  wind  that  he  devoted  his  leisure  time  to  the 
compooition  of  his  ConccilsliU-k  in  F  minor — one  of  his 
finest  pianoforte  pieces.  Until  tho  last  moment  his  friends 
weie  at -.i'nis;  the  author  was  not;  and  the  result  justified 
hid  cjiiii J'j.Tcc  in  his  own  powcis.  The  success  of  the 
piece  wa.s  triumphant.  The  woil.  wa.'  received  with  equal 
enthusiasm  at  A  ieuna  on  October  3,  and  at  Dresden  on 
January  26,  1S22.  Yet  Weber's  position  as  kapellmeister 
wxs  not  much  improved  by  his  succcs  ,  though,  in  order 
to  remain  faithful  to  his  engagements,  he  had  refused 
tempting  olfcrs  at  Berlin  and  CasscI,  and,  at  the  last- 
named  place,  bad  installed  Ludwig  Spohr  in  a  position 
much  more  advantageous  than  his  own. 

For  his  next  opera  ^\'ebcr  accepted  a  libretto  based,  by 
Fra  I  Wilhelmine  von  Chczy,  on  the  story  of  Euiyuitihe, 
IS  originally  told  in  the  I3th  century,  in  Gilbert  do 
Moatrcuirs  Ji'imau  tie  la  Violelte,  and  repeated  with  alter- 
ations iu  the  Droiineiuiie,  in  Shakespeare's  Cymheline, 
and  in  several  later  forms.  In  place  of  the  ghostly  horrors 
of  U'n-  F><isrh.i>:,  the  romaaiic  element  wa.s  here  supplied 


by  tho  chivftlric  pomp  of  tho  Middle  Ages.  Tho  librolto,' 
though  soundly  abused  by  shallow  critics,  is  really  aa 
eweeplionally  good  one — in  one  respect  superior  to  that 
of  £>er  FrtiscliuU,  inasmuch  as  it  substitutes  elaborate 
recitative  for  tho  .ipokcn  dialogue  peculiar  to  the  German 
"  Schauspicl "  and  French  "  opi^ra  comique."  It  is,  in 
fact,  a  "  grand  opera"  in  every  sense  of  tho  words, — tho 
prototype  of  tho  "  musical  drama "  perfected  fifty  years 
later  by  Wagner.  Tho  overture — as  usual,  written  last — 
presents  a  feature  that  has  never  been  imitated.  During 
its  performance  the  curtain  temporarily  rises,  to  exhibit, 
in  a  UiOUau  vivani,  the  scene  in  the  sepulchral  vault  upon 
which  the  whole  story  turns.  This  episode  is  now  rarely 
presented  ;  but  Weber  himself  well  knew  how  much  the 
interest  of  the  piece  depended  on  it.  The  work  was  pro- 
duced at  tho  Iviirntnerthor  theatre  in  Vienna,  October 
25,  1623,  and  received  with  enthusiasm.  Being  of  a  less 
popular  character  than  Ver  Freischiiiz,  it  is  not  so  fre- 
tjueutly  performed  ;  but  it  still  retains  its  place  upon 
the  stage,  and  ranks  among  the  finest  "romautic  operas" 
that  have  ever  been  written. 

Weber's  third  and  last  dramatic  masterpiece  was  an 
English  opera,  written  for  Covent  Garden  theatre,  upon 
a  libretto  adapted  by  Planchc  from  Wieland's  Obn-oit. 
Destined  for  the  English  stage  sixty  years  ago,  this  was 
necessarily  disfigured  by  tho  spoken  dialogue  abandoned 
in  Euryanthe  ;  but  in  musical  beauty  it  is  quite  equal  to 
•it,  while  its  fairies  and  mermaids  are  as  vividly  real  as  tKo 
spectres  iu  Der  Freischiilz.  Though  already  far  gone  in 
consumption,  Weber  began  to  compose  the  m\i.sic  on 
January  23,  1825.  Charles  Kemble  had  offered  him 
XI 000  for  tho  work,  and  he  could  not  afford  to  rest.  Ho 
finished  the  overture  in  London,  at  tho  house  of  Sir  George 
Smart,  soon  after  his  arrival,  in  March  182G  ;  and  on 
April  12  the  work  was  produced  with  triumphant  success. 
But  it  cost  tho  composer  his  life.  Wearied  out  with 
rehearsals  and  performances  of  the  opera,  and  concerts  at 
which  he  was  received  with  rapturous  applause,  he  grew 
daily  perceptibly  weaker ;  and,  notwithstanding  tho  caro 
of  his  kind  host,  Sir  George  Smart,  and  his  family,  he  was 
found  dead  in  his  bed  on  the  morning  of  June  5,  1826. 
For  eighteen  years  his  remains  rested  in  a  temporary  grave 
in  Moorfields  chapel;  but  in  IS-t-t  they  were  removed 
and  placed  in  tho  family  vault  at  Dresden. 

Besides  Ills  tluco  great  ilrnmatic  niabtcrpicccs  and  tlio  other 
works  already  mentioned,  Wcboi-  wrote  two  masses,  two  sym- 
phonies, eight  cantatas,  and  a  vast  amount  of  songs,  orchestral  and 
I'ianolb!  tc  |)icoes,  and  utusic  of  otlicr  kinds,  amounting  altogether 
to  more  than  250  conq>ositions.  (W.  S.  H.) 

WEBER'S  LAW  is  the  principal  generalization  of  that 
branch  of  scientific  investigation  which  has  come  to  be 
known  as  "  i«ycho-physics."  According  to  Fechner,  who  has 
done  most  to  prosecute  these  inquiries  and  to  consolidato 
tliem  under  a  separate  name,  "psycho-physics  is  an  e.xact 
doctrine  of  the  relation  offunction  or  dependence  between 
body  and  soul."  In  other  words,  it  is  throughout  an 
attempt  to  submit  to  definite  measurement  the  relation  of 
physical  stimuli  to  the  resulting  psychical  or  mental  facts, 
and  forms  an  important  department  of  experimental 
psycliology.  It  deals  with  the  quantitative  aspects  of 
mental  facts — their  intensity  or  quantity  proper  and  their 
duration.  Physical  science  enables  us,  at  least  in  tho 
case  of  some  of  tho  senses,  to  measure  with  accuracy  tho 
objective  amount  of  the  stimulus,  and  introspection  enables 
us  to  state  the  nature  of  the  subjective  result.  Thus  we 
arc  able  to  say  whether  a  stimulus  produces  tiny  psychical 
result,  and  can  fix  in  that  Avay  the  minimum  sensiiile  or 
"  threshold  of  consciousness"  for  each  of  the  senses.  In 
like  manner  (though  with  loss  accuracy,  owing  to  tho  dis- 
turbing nature  of  the  conditions)  we  cau  fix  the  sensational 
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maiimnin,  or  npper  limit  of  sensibility,  in  the  different 
seusts,  tliat  ii  tu  tay,  i'ue  poiat  beyond  which  do  increase 
of  Btimulus  produces  any  appreciable  increase  of  sensation. 
We  thus  determine,  as  Wundt  puts  it,  the  limit-values 
between  which  changes  of  intensity  in  the  stimulus  are 
accompanied  by  changes  in  sensation.  But  the  central 
inquiry  of  psycho-physics  remains  behind.  Between  the 
cj'iantitative  minimum  and  the  quantitative  maximum 
thus  fised  can  we  discover  any  definite  relation  between 
changes  in  the  objective  intensity  of  the  stimuli  and 
changes  in  the  intensity  of  the  sensations  as  estimated  by 
consciousness  1  The  answer  of  psj  cho-physics  to  this  in- 
quiry is  given  in  the  generalization  variously  known  as 
"  Weber's  law,"  "  Fechner's  law,"  or  the  "  psycho-physical 
law,"  which  professes  to  formulate  with  exactitude  the  rela- 
tions which  exist  between  change  of  stimulus  and  change 
of  sensation. 

As  we  have  no  means  of  subjectively  measuring  the 
absolute  intensity  of  our  sensations,  it  is  necessarj-  to  de- 
pend upon  the  mental  estimate  or  comparison  of  two  or 
more  sensations.  Comparison  enables  us  to  say  whether 
they  are  equal  in  intensity,  ot  if  unequal  which  is  the 
greater  and  which  is  the  less.  But  as  they  approach 
equality  in  this  respact  it  becomes  more  and  more  dilhcult 
to  detect  the  difference.  By  a  series  of  experiments, 
therefore,  it  will  be  possible,  in  the  case  of  any  particular 
individual,  to  determine  the  least  observable  difference  in 
intensity  between  two  sensations  of  any  particular  sense.  ■ 
This  least  observable  difference  is  called  by  Fechner  the 
"Untcrschiedsschwelle,"  or  "  difference-threshold,"  that  is 
to  say,  the  limit  of  the  discriminative  sensibility  of  the  sense 
in  question.  That  such  a  "  threshold,"  or  least  observable 
difference,  exists  is  plain  from  very  simple  examples. 
Very  small  increases  may  bo  made  ic  the  objective  amount 
cf  light,  sound,  or  pressure — that  is,  in  the  physical  stimuli 
applied  to  these  senses — without  the  subject  on  whom  the 
experiment  is  made  detecting  any  change.  It  is  further 
evident  that,  by  means  of  this  "  Untcrschiedsschwelle,"  it 
is  possible  to  compare  the  discriminative  sensibility  of 
different  individuals,  or  of  different  senses,  or  (as  in  the 
case  of  the  skin)  of  different  jiarts  of  the  same  sense  organ  : 
the  smaller  the  difference  observable  the  finer  the  dis- 
criminative sensibility.  Thus  the  discrimination  of  the 
muscular  sense  is  much  more  delicate  than  that  of  the 
sense  of  touch  or  pressure,  and  the  discriminative  sensibility 
of  the  skin  and  the  retina  varies  \cjy  much  according  to 
the  parts  of  the  surface  affected.  Various  methods  have 
been  aJopt'.J  with  a  view  to  deterlliinc  these  mt7!i»;a  of 
discriminative  sensibility  with  an  approach  to  scientific 
precision.  The  first  is  that  employed  by  Weber  himself, 
and  has  been  named  the  method  of  just  observable  differ- 
ences. It  consists  either  in  gradually  adding  to  a  given 
KtinmluB  small  amounts  which  at  first  catuo  no  jierccptible 
■lifl'.Tcnco  in  sensation  but  at  a  certain  point  do  cause  a 
dilVrcnco  to  emerge  in  consciousncs?,  or,  vice  irria,  in 
gmdtiilly  decrea!ting  the  amount  of  additi(!vnal  stimulus, 
tij^  the  difference  ori.inaUv  iorcei*'ed  becomes  inipcr- 
r  l-^illc.     liytakingt!  fa  number  of  such  results, 

'li'   ii:::,i:;Tum  may  b--  ■:  I  with  tolerable  accuracy. 

'   mutlifxl  is  called  by  Fechner  the  method  of 
'   inr.,rrt-t   in'mcea.     When  two  stimuli   nro 
t  will  often  fail  to  recnpnir.o 
■  f  i.iclitiics  that  A  is  gT«atcr, 
'   '     1  in  n  largo  number 
•  xiirtly  balance  one 
■  between  the 
On  the  other 
1  '11  n^  liir  •  ..VC.1  definitely 

(of  llio  1  it  may  bo  in- 

tcirvd   tl>at  thero  li  a  cecum  kul'jcct.sc  apjircciation  of 


difference.  This  method  was  first  employed  by  Vierordt 
The  third  method,  that  of  average  errors,  is  verj  similat 
to  the  one  just  explained.  Here  a  certain  weight  (to  take 
a  concrete  example)  is  laid  upon  the  hand  of  the  person 
experimented  upon,  and  he  is  asked,  by  the  aid  of  subjec- 
tive impression  alone,  to  fix  upon  a  second  weight  exactly 
equal  to  the  first.  It  is  found  that  the  second  weight 
sometimes  slightly  exceeds  the  first,  sometimes  slightly 
falls  below  it.  Whether  above  or  below  is  of  no  con- 
sequence to  the  method,  which  dei>euds  sold}'  on  the 
amount  of  the  error.  After  a  number  of  experiments,  the 
different  errors  are  added  together,  and  the  residt  being 
divided  by  the  number  of  experiments  gives  us  the  average 
error  which  the  subject  may  be  calculated  ujwn  to  make. 
This  marks  the  amount  of  stimulus  which  is  just  bel«w 
the  difference-threshold  for  him.  This  method  was  first 
employed  by  Fechner  and  Yolkniann.  The  different 
methods  were  first  named,  and  the  theory  of  their  applica- 
tion developed  by  Fechner,  in  his  EleintnU  dtr  Psycfio- 
jihysik  (1860). 

These  methods  have  been  chiefly  applied  to  determine  the 
relation  of  the  difference-threshold  to  the  absolute  iimgni- 
tude  of  the  stimuli  employed.  For  a  very  little  rcflexioD 
tells  us  that  the  smallest  perceivable  difference  is  not  an 
amount  whose  absolute  intensity  is  constant  even  within 
the  same  sense.  It  varies  with  the  intensity  of  the  stimuli 
employed.  -We  are  unable,  for  example,  to  recognise 
slight  differences  in  weight  when  the  weights  compared 
are  heavy,  though  we  should  be  perfectly  able  to  make 
the  distinction  if  the  weights  com'^ared  were  both  light 
Ordinary  observation  would  lead  us,  therefore,  to  the  conclu- 
sion that  the  greater  the  intensity  of  the  original  stimulus 
at  work  the  greater  must  be  the  increase  of  stimulus  ia 
order  that  there  may  be  a  perceptible  difference  in  the 
resulting  sensation.  E.  H.  Weber  (1795-1S76)  was  the 
first  (after  a  prolonged  series  of  experiments  on  the  sensa- 
tions of  sight,  hearing,  and  touch)  to  clothe  this  generality 
with  scientific  precision  by  formulating  the  law  which  has 
since  gone  by  his  name.  The  purport  of  the  law  is  that, 
in  order  that  the  sensational  difference  'may  remain  un- 
changed, the  increase  of  stimulus  must  maintain  the  same 
proportion  to  the  intensity  of  the  preceding  stimulus. 
The  smallest  perceptible  difference  is  therefore  not  absol- 
utely the  same,  but  it  reni.ains  rclati\  cly  the  same,  that  is. 
it  remains  the  saina  fraction  of  the  preceding  stimulus. 
For  example,  if  we  can  distinguish  16  oz.  and  17  oz.,  wo 
shall  be  able  to  distinguish  32  oz.  and  34  ot.  but  not  32 
oz.  and  33  oz.,  the  addition  being  in  each  case  .jV  <*'  ^^'^ 
preceding  stimaius.  This  fraction"  (supjxwing  it  to  be  tho 
difftrencothreihold  of  the  muscular  sense)  remains  a  con- 
stant, however  light  or  however  heavy  the  weights  com- 
pared. The  law  ma^  lie  formulated  thus  : — The  difference 
between  any  two  stimuli  is  cxi>cricnrcd  as  of  equal  magni- 
tude, in  case  tho  mathematical  relation  of  these  stimuli 
remains  unaltered.  Or,  otherwise  ciprciscd.  In  order  that 
the  intensity  of  a  sensation  may  increase  in  atithnieticol 
progression,  the  Stimulus  must  incrc.ise  in  geometrical  pro- 
(Tression. .  It  is  also  cxprewcd  by  Fechner  in  the  form — 
1'he  sensation  incrca'^o^  n:i  the  logarithm  of  tho  stimulus. 

Tho  law  ha.'  been  variounly  interpreted.  Fcthner  him- 
self designated  it  tlio  i>sycho-phy«ical  law,  and  treated  it 
a.<  the  fundamental  formula  cf  the  rolntion  brtwcin  l)o.ly 
nnd  mind,  thus  ai>.*igning  to  it  nn  onto!oj.-iral  dignity  unj 
sipnificanrc.  But  in  this  "  |wyrho  phy»icai  "  interpreta- 
tion of  his  re<iult8  he  hns  not  had  a  nunicrou.i  following. 
Wundt  interprets  the  low  in  a  purely  "p«ycliol,,):iral " 
«cn»c,  making  it  a  npccial  instance  of  tho  gcnml  Liw  of 
rclntivily  which  govern*  our  mental  statcK.  Intr.i'|.iciio» 
ran  givo  u.<  no  inlormAlion  at  to  the  aluiolutc  iiilrnmly  of 
tho  •timului;  for  a  ttimului  is  Jcdowd  in  cooiciousncM 
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ooly  throagh  iu  ecnsationol  reisultant.  Hence,  he  argues, 
wacan  only  coiin>aro  one  j>«)chioal  state  with  anotlior, 
and  our  standarJ  of  measurement  is  therefore  necessarily 
A  rtlativo  one ;  it  deiiends  directly  upon  the  jirecedir.g 
«tito  with  which  wo  compare  the  present.  Others  have 
attempted  to  give  the  law  a  purely  physical  or  "  physio- 
logical" explanation.  Instead  of  holding  with  Fechncr  that 
the  hvr  cxpressos  a  recondite  rektiou  between  the  material 
and  the  spiritual  world,  thiv  prefer  to  rej.-ard  the  quanti- 
tative relation  between  the  last  physical  antecedent  in  the 
brain  and  the  resr.Itant  mental  change  as  jiriimt  facie  one 
of  simple  projwrtion,  and  to  treat'  Weber's  law  as  holding 
between  the  initial  phj-sical  stimulus  and  the  final  action 
of  the  nerve-centres.  According  to  this  interpretation,  the 
law  would  be  altogether  due  to  the  nature  of  nervous 
action.  As  a  nerve,  says  Sully,  after  a  temporary  degree 
of  stimulation  temporarily  loses  its  sensibility,  so  the 
greater  the  previous  stimulation  of  a  nerve  the  greater  is 
the  additional  stimulus  required  to  produce  an  appreciable 
amount  of  sensation. 

Weber's  law,  it  must  be  added,  holas  only  within  certain 
limit?.  .  In  the  "  chemical "  senses  of  taste  and  smell 
experiments  are  almost  impossible.  It  is  riot  practicable 
to  limit  the  amount  of  the  stimulus  with  the  necessary 
cj.^otitude,  and  the  results  are  further  vitiated  by  the  long 
c.;atir.uaaco  of  the  physiological  effects.  The  same  con- 
i:d?nitions  apply  with  still  more  force  to  the  organic 
sensation.^,  and  the  results  in  the  case  of  temperature 
sensations  are  completely  uncertain.  The  law  is  appro.xi- 
mi-tely  true  in  the  case  of  sight,  hearing,  pressure,  and  the 
inuscuhr  sense, — Eost  e.^actly  in  the  case  of  soui^.d.  As 
this  is  the,  sense  which  aflfords  the  greatest  facilities  for 
measuring  the  precise  amount  of  the  stimulus,  it  may  per- 
haps bo  inferred  that,  if  wo  could  attain  the  samo  exacti- 
tude in  the  other  senses,  with  the  elimination  of  the 
numerous  disturbing  extraneous  influences  at  work,  the 
law  would  vindicate  itself  with  the  same  exactitude  and 
certainty.  It  is  further  to  be  noted,  however,  that  even 
in  those  senses  in  which  it  has  been  approximately  verified, 
tLa  law  holds  with  stringency  only  within  certain  limits. 
The  results  are  most  exert  in  the  middle  regions  of  the 
tensory  scale ;  on  the  contrary,  when  we  approach  the 
upper  or  lower  limit  of  sensibility,  they  become  quite  un- 
certain. 

Liltralitre. — ^V'cbe^'s  investigations  were  Riven  to  the  public  in 
btc  articles  in  Wn^eTsJfandtcdrtcrbuchdcrPhysiohgie.  Fechncr's 
SUmcnte  dcr  Piycho-physil-,  referred  to  above,  was  published  in 
1660,  and  contains  an  elaborate  exposition  of  the  whole  subject. 
Her'-'*  '  : :  critics  in  two  later  works,  In  Sachcn  dcr  Psyoio- 
f]  ■  -iiid   Revision   d<r  JlauptpxinkU  dcr  Psycho-phynk 

(1  ■  -  -  ;f  s  £ltide  psiichopliysiqiie  (1873),  and  G.  E.  Miillcr's 

Zitr  ijfuiui'.-jitng  dcr  Psycho-pkysik,  arc  also  important  documents  ; 
and  the  subject  is  fully  treated  in  Wundt'a  Physioloqischc  Psyiho- 
Jogie  and  ia  Ladd'a  Pkysiological  Psychology^  which  is  based  u^iou 
Wuntlt.  Two  English  monographs  may  bo  referred  to  as  containing 
important  criticisms  of  the  law, — the  paper  of  Jtosars  Dewar  ani 
W*Kendrick  in  the  Tratisadions  of  the  Pnyal  Society  of  Edinhxirgh 
for  1S73,  and  Mr  James  Ward's  "Attempt  to  Interpret  Fechner's 
Law,"  in  lluxd,  i.  452  aq.  (A,  SE.) 

WEB-STER,  Dasiel  (1782-1852),  "American  states- 
man, was  bom  at  Salisbury,  Xew  Eampshiro,  January 
18,  1782.  His  family  can  be  traced  back  without  difficulty 
to  Thomas  Webster,  of  Scottish  ancestry,  who  settled  in 
New  Hampshire  in  163G,  but  no  further.  Ebenezer 
Webster,  the  father  of  Daniel,  rose  to  the  rank  of  captain 
in  the  "  French  and  Indian  War."  From  him  his  sons 
Ezckiel  and  Daniel  inherited  great  physical  force ;  their 
mother,  Abigail  Eastman,  gave  them  their  intellectual 
powers.  Daniel  always'  insisted  on  considering  his  elder 
brother,  who  became  a  leading  lai^-yer  in  his  native  State, 
as  really  his  superior  in  intellect,  and  the  correspondence 
between  them  was  clo^e  and  confidential   until  Ezekiel's 


death  in  "1829.  Living  on  the  frontier,  Daniel  was  com- 
pelled to  depend  for  early  education  on  hi.x  mother  and  on 
the  scanty  schooling  customary  in  winter  ;  end  for  much  of 
this  ho  was  indebted  to  tlio  fact  that  he  was  physically  the 
weakest  of  his  family.  It  is  a  little  odd,  however,  that  ho 
failed  utterly  in  that  with  which  his  final  rejjutation  was  so 
closely  connected.  In  his  own  words  :  "Thero  was  one 
thing  I  could  not  do:  I  could  not  make  a  declamation; 
I  could  not  speak  before  the  school."  When  he  was  fifteen 
years  old  a  family  council  decided  to  send  him  to  college, 
a  step  involving  severe  abstinence  and  additional  struggle 
on  the  part  of  his  immediate  relatives.  After  an  imperfect 
preparation,  be  graduated  at  Dartmouth  College  in  1801, 
studied  law,  and  was  admitted  to  tho  bar  in  Boston  in 
1805,  from  the  office  of  Christopher  Gore. 

Eegard  for  his  father  made  Webster  begin  practice  in 
the  town  of  Boscawen,  near  his  early  homo  ;  buth.is  father 
died  within  a  year,  and  he  removed  to  Portsmouth,  the 
largest  town  of  the  State.  Hero  he  took  a  leading  placo 
at  the  bar,  having  but  one  rival.  In  May  1813  he 
entered  Congress  as  a  representative  from  New  Hampshire, 
being  placed  at  once  on  the  committee,  of  foreign  affairs. 
As  a  moderate  Federalist,  ho  held  that  attacks  on  Canada 
should  oease,  and  that  the  war  should  be  confined  to  the 
ocean.  His  first  speech  showed  that  tho  raw  New  Hamp- 
shire boy  of  a  dozen  years  before  had  developed  new 
powers.  "  If  the  war  must  continue,  go  to  the  ocean.  If 
you  are  seriously  contending  for  maritime  rights,  go  to  the 
theatre  where  alone  those  rights  can  be  defended.  Thither 
every  indication  of  your  fortune  points  you.  There  the 
united  wishes  andexertions  of  the  nation  will  go  with  you."* 
Even  our  party  divisions,  acrimonious  as  they  are,  cease 
at  the  water's  edge."  The  position  of  any  Federalist  in 
Congress,  however,  was  not.. a  wide  sphere  of  influence; 
and  Webster,  removing  to  Boston  in  1816,  gi.ve  up  political 
life  for  some  years. 

■  At  the  Massachusetts  bar  Webster  soon  gained  a  place 
as  prominent  as  he  had  held  in  New  Hampshire,  and  within 
three  j-ears  his  reputation  as  a  lawyer  had  become 
national.  His  national  standing  was  gained  by  his  argu- 
ment in  the  "  Dartmouth  College  case,"  practically  endorsed 
by  the  Supreme  Court.  Dartmouth  College  had  been 
chartered  by  the  king  in  1769.  In  1816  the  New 
Hampshire  legislature  undertook  to  alter  tho  charter  and 
reorganize  the  corporation ;  and  the  State  courts  sustained 
the  legislature  in  a  suit  brought  by  the  old  trustees 
against  the  new.  On  appeal  to  the  Supreme  Court  of  the 
United  States  in  1818,  Webster  contended  that  the  College 
was  an  eleemosynary  corporation,  over  which  the  legislature 
had  no  more  power  than  the  king  who  chartered  it ;  that 
the  king  had  no  power  to  void  such  a  charter,  and  the 
New  Hampshire  legislature  no  such  sovereign  powers  as 
parliament ;  that  the  legislature's  action  '  came  within 
the  Federal  constitution's  prohibition  of  State  legislation 
altering  contracts;  that  "the  charter  of  1760  is  a  con- 
tract;" that  "the  acts  in  question  impair  this  contract;" 
and  that  they  were  therefore  unconstitutional  and  void. 
The  Supreme  Court  upheld  Webster's  view,  and  it  was 
soon  seen  that  he  had  worked  a  serious  change  in  the 
relations  of  the  States  to  corporations,  as  they  had  thus  far 
been  understood.  The  States  endeavoured  to  meet  the  new 
rule  by  inserting  in  their  charters  clauses  retaining  tho 
right  to  alter  them  ;  but  the  spirit  of  tho  "  Dartmouth 
College  case,"  which  has  always  had  its  opponents  among 
American  lawyers,  has  had  it3  influence  upon  judges  every- 
where, in  every  variety  of  cognate  cases.  From  this  time 
Webster  •(vas  recognized  as  the  leading  lawyer  of  tho 
country,  and  his  services  were  in  constant  demand. 

His  cases  are  quite  beyond  statement  within  the  space 
here  available.     Some  of  his  leadin;;  constitutional  cases 
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were  those  of  Gibbons  V.  Ogden,  in  1824,  in  vfhich  he 
overthrew  the  action  of  the  New  York  legislatnre,  in 
granting  to  Ogden,  assignee  of  Fulton  and  Livingstone,  a 
monopoly  of  steam  navigation  in  New  York  waters,  as  an 
interference  with  the  right  of  Congress  to  regulate  com- 
merce;  Ogden  V.  Saunders,  in  1827,  in  which  he  attacked 
the  right  of  a  State  to  pass  bankruptcy  laws ;  the  Girard 
College  case,  in  lS4-t,  in  which  he  maintained  that  Chris- 
tianity was  an  essential  part  of  the  common  law ;  and  the 
case  of  Luther  v.  Borden,  commonly  known  as  the  Rhode 
Island  case,  in  1848,  in  which  he  laid  the  foundation  for 
the  subsequent  definition  of  the  "  guarantee  clause "  of 
tha  constitution,  and  stated  the  meaning  of  the  "  repub- 
lican government"  of  a  State.  Like  other  American 
lawyers,  he  made  no  distinction  in  his  practice  between 
kinds  of  cases,  and  was  often  retained  in  criminal  causes. 
The  most  celebrated  of  these  were  the  trials  of  Goodridge 
and  Knapp ;  in  the  latter  (6  Webster's  IVorts,  53)  is  the 
passage  on  the  power  of  conscience,  which  has  been  de- 
claimed by  countless  American  schoolboys. 

Webster's  reputation  as  an  orator  began  with  his  address 
at  Plymouth  in  1820,  on  the  200th  anniversary  of  the 
landing  of  the  Pilgrims.  It  was  increased  by  his  address 
at  the  laying  of  the  corner-stone  of  the  Bunker  Hill 
monument  in  1825,  on  the  50th  anniversary  of  the  battle, 
and  by  that  which  commemorated  in  1826  the  50th 
anniversary  of  the  Declaration  of  Independence  and  the 
coincident  deaths  of  Jefferson  and  John  Adams.  On  every 
great  public  occasion  thereafter,  if  Webster  was  obtainable, 
he  was  held  to  be  the  natural  speaker  to  be  chosen.  His 
finest  subsequent  speeches  were  made  on  the  completion 
of  the  Bunker  Hill  monument  in  1843,  and  at  the  laying 
of  the  corner-stone  of  the  addition  to  the  Capitol  at  Wash- 
ington in  1851. 

In  December  1823  Webster  returned  to  Congress  as  a 
representative  from  Massachusett.s,  and  his  first  speech,  in 
January  1824,  in  support  of  a  resolution  to  send  a  com- 
missioner to  Greece,  then  in  insurrection,  made  him  the 
first  of  Congressional  speakers.     During  his  service  in  the 
house   the  tariff  of  1824   came  up  for   discussion.     Re- 
presenting a   commercial   district,  Webster's   speech   has 
always  been  a  source  of  gratification  to  American  opponents 
of  protection.     He  repudiated  the  name   of  "  American 
system,"  claimed  by  Clay  for  the  system  of   protection 
which  ho  was  introducing.     He  cited  with  cordial  approval 
the  expressed  belief  of    Engli.sh   statesmen  that  English 
manufactures  had  prospered  in  spite   of   protection,  not 
because  of  it,  and  their  desire  for  "  unrestricted  trade." 
Ho  attacked  the  "  old  notion  "  of  the  baknce  of  trade 
with    such    vigour   that   he  felt   compelled  to   apologize 
"  ior  speaking  irreverently  of  the  dead."     Ho  stated  the 
manner  in  which,  under  unrestricted  trade,  the  American 
production    in    cotton,   woollens,    and    iron   had   already 
tome  to  rival  that  of  England,    protected    for  hundreds 
of   yearn,    and   the    loM   in    labour  which    would   come 
from   an   attempt,  by   legal    protection,    to    "support   a 
bu.iini-.iH  that  cannot  support  itself."     The  whole  b[>ccc1i 
wnulj  Xif.  a  very  striking  free-trade  argument  even  at  the 
present  day.     When  the  tariff  of  1828,  which  waa  still 
more    protective,  came   up  for   discussion,  Webster    had 
ceased    to    opimso    protection ;   but    his    speech    docs  not 
attempt  in  nr^iin  in  favour  of  it.     It  slates  that  his  people, 
after  giving  warning  in  1S24  that  they  would   consider 
prnleclion  as  th"  |"iliry  nf  iho  Government,  had  gone  into 
protected  mrinnf.iriiirii'i,  and  Ihnt  ho  now  asked  that  that 
policy  bo  not  ri'v. firil  to  the  injury  of  his  constituents. 
It  can  hardly  CArnpo  nntiri'  tlmt,  in  his  published  l\'ork; 
Wcbitor  bad  but  two   niil~(.|ih  nl  (-[•i.tchcn  in  Congress  on 
the  tariff,  both  dcfondini;   |iriit"i  Iumi  rather  as  a    policy 
under  which  industrio*  bod  boon  called  into  being  than  rs 


an  advisable  policy,  if  the  stage  had  been  clear,  for  the  adop- 
tion of  a  new  policy. 

In  1827  Webster  was  sent  to  the  senate,  in  which  ho  • 
remained  until  his  death,  with  the  exception  of  his  service 
in  the  cabinet  in  Tyler's  administration.  In  January  1830 
came  the  crowning  event  of  his  political  life.  A  debate  on 
public  lands,  under  a  resolution  offered  by  Senator  Foo^l 
thence  known  as  "Foot's  resolution,"  had  wandered  off 
into  all  possible  fields.  In  course  of  it,  Hayne,  of  South 
Carolina,  attacked  New  England  for  having  pursued  a 
selfish  policy  as  to  western  lands.  Webster  replied. 
During  Hayne's  answer  Webster  drew  from  him  the  first 
distinct  and  public  statemenUof  the  new  doctrine  of  nullifi- 
cation, of  the  constitutional  right  of  a  State  to  forbid  the 
execution  within  its  jurisdiction  of  Acts  of  Congress  which 
it  considered  unconstitutional.  This  had  been  the  jkroduct 
of  Calhoun's  intellect,  which  was  generally  taken  to  be 
the  source  of  Hayne's  inspiration.  Webster's  reply  is  his 
famous  "■  second  speech  on  Foot's  resolution."  He  began 
by  a  defence  of  Massachusetts,  which  has  been  severely 
criticized,  and  is  perhaps  open  to  criticism.  But  if 
effect  is  to  be  taken  as  a  test,  it  is  above  criticism. 
The  remainder  of  the  speech  was  of  intense  interest,  not 
merely  to  New  England,  but  to  the  whole  North  and  West, 
and  to  all  the  progressive  elements  of  the  country.  He 
stated  the  anarchistic  doctrine  of  nullification  in  its  naked- 
ness, extor^jd  from  Hayne  an  unwilling  half-admission  of 
the  exactness  of  liis  statement,  and  then  went  on  to  trample 
on  it  with  such  an  exhibition  of  logic,  sarcasm,  and 
elephantine  humour  as  has  never  been  heard  in  the  senate 
before  or  since.  It  is  on  this  speech  that  Webster's  fame 
was  built.  Southern  men  had  taken  the  lead  so  long 
that  it  was  a  new  sensation  to  the  North  and  West  to 
see  a  Southern  leader  completely  overmatched  by  their 
champion;  and  "Black  Dan  Webster,"  a  popular  name, 
due  to  his  dark  complexion,  beetling  brows,  and  heavy 
cast  of  features,  was  for  twenty  years  the  representative  of 
Northern  sentiment  as  to  the  nature  of  the  Union. 

Calhoun  took  Hayne's  plac6  in  the  senate  in  1833, 
introduced  and  defended  resolutions  endorsing  the  right 
of  nullification,  and  was  still  more  fully  answered  by 
Webster.  For  the  next  seventeen  years  the  records  of  the 
senate  are  full  of  constitutional  arguments  between  the 
two.  Webster's  oratory  made  him  an  invriluable  member 
of  the  Whig  party,  and  his  addresses  at  political  meetings 
are  so  numerous  as  to  ;dcfy  special  mention.  A  leader  so 
distinguished  had  a  fair  right  to  think  of  the  presidency, 
but  it  always  remained  just  beyond  his  reach.  In  the 
general  Whig  confusion  of  183G  he  received  the  fourteen 
electoral  votes  of  Ma.ssachusetts.  In  1840  the  ciinHidaturo 
of  Harrison  left  him  no  chance.  In  1844  Webster's 
retention  of  his  ixjsition  under  T>'ler  gave  Clay  an  ovet' 
whelming  advantage  with  his  party.  In  1848  the  nomina- 
tion of  Taylor,  which  Webster  declared  to  be  "  one  not  fit 
to  bo  made,"  was  a  fatal  blow  to  the  prospects  of  the 
Massachusetts  leader.  His  final  failure  to  obtain  the  Whig 
nomination  in  1852  put  an  end  to  his  i>olitical  career. 

When  the  Whig  party  came  into  po*cr  in  1841,  Webster 
was  apiwinted  secretary  of  state  (foreign  affairs),  and  ho 
retained  his  [hi.H  under  Tyler,  after  his  colleagues  had 
broken  with  the  new  president  and  resigned.  There  was 
good  reason  for  his  action.  When  he  entered  odico  war 
with  Great  liritain  wa.^  a  probable  event  of  the  nc«r  future 
The  M'Leod  case,  in  which  the  State  of  New  York  insisted 
on  trying  a  British  subjerl,  with  who-^e  trial  the  Fc<U-r»l 
Government  hod  no  (x)wcr  to  interfere,  while  the  Kritish 
Government  had  declared  that  it  would  consider  conviction 
and  execution  a  cantu  IxUi  ;  the  exercise  of  the  right  ol 
"oarch  by  Itritisli  veioicls  on  the  coast  of  Africa,  of  which 
Americans  had  a  dcop-oeatod  detestation,  quite  apoH  fiom 
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»BJ  te*\xng  about  the  slave-trade  ;  the  Maine  Doundary, 
u  to  which  the  action  of  a  State' might  nt  any  time  bring 
the  federal  Ciovernment  into  nrmcd  collision  with  Oreat 
Britain, — all  thcsu  at  onco  mot  the  now  sucrotary,  and  ho 
felt  that  ho  had  no  right  to  abandon  his  work  for  party 
reasons.  With  the  special  commissioner  ironi  jrcat 
Britain,  Lord  Ashburton,  he  concluded  the  treaty  of  1S42, 
which  settled  all  these  questions  satisfactorily  to  Iwth 
|«rtics.  At  the  same  time  Webster  took  the  opportunity 
to  end  the  long  controversy  as  to  the  right  of  impressment. 
Sixteen  years  afterwards  the  British  Government  admitted 
at  last  the  correctness  of  the  American  position. 

The  treaty  of  1S42  also  introduced  the  principle  of 
citradition  into  the  connexion  between  the  two  countries. 
It  had  been  admitted  onco  before,  in  Jay's  treaty  of  1794, 
but  only  as  to  murder  and  forgery,  and  pnly  until  180G. 

Leaving  the  cabinet  in  1S43,  Webster  was  returned  to 
the  senate  in  1S45  and  spent  the  remainder  of  his  life 
there.  Ho  opposed  the  annexation  of  Texas  and  tho 
Mexican  War,  and  was,  aa  before,  tho  recognized  spokes- 
man of  his  party.  As  the  growing  intensity  of  the  quarrel 
over  the  organization  of  the  territory  acquired  from 
Mexico  revealed  the  depth  of  the  chasm  which  now 
yawned  between  the  sections,  Webster's  standing-ground 
in  American  politics  disappeared.  His  7th  of  March 
speech,  in  1850,  which  stamped  him,  in  the  opinion  of 
many  of  hLs  former  Northern  worshippers,  as  a  recreant 
bidding  for  Southern  votes  for  the  presidency,  was  really 
little  different  from  his  former  word.s.  It  was  the  country 
that  had  changed.  He  was  still  for  tho  Union  as  the  one 
controlling  consideration,  with  an  equal  dislike  for  the 
abolitiouist  and  the  secessionist,  who  endangered  tho 
Union.  But  tho  Xorth  and  the  South  were  already  so  far 
apart  that  not  even  Webster  could  stand  with  one  foot  in 
one  and  the  other  foot  in  the  other  section  ;  and  his  fate 
was  parallel  with  that  of  John  Dickinson,  who  essayed  a 
similar  role  during  tho  revolution.  Angered  at  the  spirit 
with  which  his  speech  was  received,  Webster  threw  all  his 
influence  towards  driving  through  the  Whig  Convention  of 
1852  an  endorsement  of  tho  compromise  of  1850  "  in  all 
its  parts,"  including,  of  course,  the  Fugitive  Slave  Act. 
The  result  was  his  own  failure  to  receive  the  Whig  nomina- 
tion for  the  presidency,  and  the  downfall  of  his  party. 
Just  before  the  clectica  he  died  al  his  home,  MarshfielJ, 
Massachusetts,  October  1852. 

Webster  was  twice  married — to  firace  Fletcher,  of  New 
Hampshire,  in  1808,  and  two  years  after  her  death  to 
Catherine  Bayard  le  Roy,  of  New  Xork,  in  1829.  One  of 
his  sons,  Edward,  lost  his. life  in  the  Mexican  War;  his 
only  surviving  child,  Fletcher  Webster,  colonel  of  a  Massa- 
chusetts regiment,  was  killed  at  Bull  Run.  In  maikcd 
contrast  to  Websttr'a  wonderfully  able  treatment  of  public 
financial  affairs,  his  management  of  his  private  finances 
was  notoriously  shiftless, — so  much  so  that,  in  his  later 
years,  the  care  of  them  was  assumed  by  a  voluntary  com- 
mittee of  Boston  business  men.  Like  other  men  of  his 
time,  he  was  neither  careful  nor  temperate  in  table  enjoy- 
ment. Washington  people  still  tell  of  the  enthusiasm  with 
which,  after  dinner,  he  once  insisted  on  standing  up  in  a 
theatre-box,  to  join  in  the  chorus  of  the  American  national 
hymru  He  was  a  devoted  angler,  and  intensely  interested 
in  scientific  agriculture ;  much  of  his  Private  Correspond- 
ence is  connected  with  the  latter  subject. 

Webster  named  u  his  literary  executora  Edwanl  Everett,  C.  C. 
Ftlton,  r.forge  Ticknor,  and  Gcor(»c  Tickiior  Curtis.  By  tliis 
arr.tn:,'enii*nt  the  standard  edition  of  his  [ForA-j,  in  six  volumes, 
■p['';ared  (laSl).  In  the  first  volume  is  a  Life  by  Everett."  Sec  also 
Wclji'.tr'n  I'rimte  Curraj-.ondam,  Knapp's  ii/e  of  Wchftcr  (1835), 
Marcli  .1  />!ninr'rrii-xs  of  Conrfrcss  (1850),  Lan man's  Private  Life  of 
IVrbiteT  .\^.l<>].  Curlis's  Lift  of  WcbiUr  {\iCO),  li^Tvey'a  Ecminia- 
uncu  of  WcUUT{lin),  LodR6'»ii/e  of  WcbsUr (liiZ).  (A.  J.) 
24— 18* 


WEBSTER,  John,  the  greatest  of  Shakespearcs  con- 
temporaries or  successors,  was  a  writer  for  tho  stage  in  the 
year  ICOl,  and  published  in   1(324  tho  city  pageant   for 
that   year,    "  invented    and    written    by    John    Webster, 
merchant-tailor."     In   tho  same  year  a   tragedy  by  Ford 
and  Webster  was  licensed  for  tho  stage ;  it  is  one  of  tho 
numberless  treasures  now  lost  to  us  through  the  careless- 
ness of  genius  or  tho  malignity  of  chance.     Beyond  tho 
period  included   between  these   two  dates  there   are   no 
traces  to  be  founil  of  his  existence  ;  nor  is  anything  known 
of  it  with  any  certainty  during  that  period,  except  that 
seven  plays  appeared  with  his  name  on  the  title  page,  three 
of  them  only  the  work  of  his  unassi.sted  hand.     His  first 
noteworthy  appearance  in  print,  as  far  as  we  know,  was 
as  tho   author  of   certain  additions   to    Marston's    tragi- 
comedy of  The  MatcontoU  ;  these  probably  do  not  extend 
beyond  the  induction,  a  curious  and  vivacious  prelude  to 
a  powerful  and  irregular  work  of  somewhat  morbid  and 
sardonic  genius.     Three  years  later,  in  1G07,  two  comedies 
and  a  tragedy,  "  written   by  Thomas  Ddtker   and   John 
Webster,"    were  given    to  the  press.     The  comedies   are 
lively  and  humorous,  full  of  movement  and  incident ;  but 
the  beautiful  interlude  of  ix)etry  which  distinguishes  the 
second   scene   of   tho   fourth   act   of     ^yestmird  Ho  I    is 
unmistakably  and   unquestionably  tlie  work  of  Dekker; 
while  the  companion  comedy  of  Xorthward  Ho!  is  com- 
posed throughout  of  liomespun  and  coarse-grained  prose. 
The  Famous  History  of  Sir  Thomas  Wyalt  hi  apparently  a 
most  awkward  and  injurious  abridgment  of  a  historical 
play  in  two  parts  on  a  pathetic  but  undramatic  subject, 
the  fate  of  Lady  Jane  Grey.     In  this  lost  play  of  Lady 
Jane  Heywood,  Chettle,  and  Smith  had  also  taken  part ; 
so  that  oven  in  its  original  form  it  c  n  hardly  have  been 
other  than  a  rough  piece  of  patchwork.     There  are  some 
touches  of  simple  eloquence  and  rude  dramatic  ability  in 
the  mangled  and  corrupt  residue  which  is  all  that  survives 
of  it  ;  but  on  the  whole  this  "  history  "  is  crude,  meagre, 
and  unimpressive.     In  1612  John  Webster  stood  revealed 
to  the  then  somewhat  narrow  world  of  readers  as  a  tragic 
poet  and  dramatist  of  the  very  foremost  rank  in  the  very 
highest  class.     The   While  Devil,  also  known  as    Vittoria 
Corombona,  is  a  tragedy  based  on  events  then  compara- 
tively recent — on  a  chronicle  of  crime  and  retribution  in 
which  the  leading  circumstances  were  altered  and  adapted 
with   the   most   delicate    art   and  the  most  consummate 
judgment  from  the  incompleteness  of  incomposite  reality 
to  the  requisites  of  tho  stage  of   Shakespeare.     By  him 
alone  among    Engli.sh  poets   have   the  finest  scenes   and 
passages. of  this  tragedy  been  ever  surpassed  or  equalleti 
in  the  crowning  qualities  of  tragic  or  dramatic  poetry, — in 
pathos  and  pa.ssion,  in  subtlety  and  strength,  in  harmonious 
variety  of  art  and  infallible    fidelity   to  nature.     Eleven 
years  had  elapsed  when  the  twin  masteriHcce  of  its  author 
— if  not  indeed  a  still  greater  or  more  absolute  masterpiece 
—  was  published  by  the  poet  who  had  given  it  to  the  stage 
seven  years  before.     The  Ditrhcss  of  Maify  (an  Anglicized 
version  of  Amalfi,  corresponding  to  such  designations  as 
Florence,  Venice,  and  Naples)  was  probably  brought  on 
the  Stage  about  tho  time  of  the  death  of  Jshakespeare  ;  it 
was  first  printed  in  the  memorable  year  which  witnessed 
the  first  publication  of  his  collected  plays.     This  tragedy 
stands  out  among  its  compeers  as  one  of  the  imperish- 
able and  ineradicable  landmarks  of  literature.     All  tho 
great  qualities  apparent  in  The  White  Devil  reappear  iu 
The  Duchess  of  Malfy,  combined  with  a  yet  more  per- 
fect execution,  and  utilized  with  .to  yet  more  consummate 
skill.     No  poet  has  ever  so  long  ind  so  successfully  sus- 
tained at  their  utmost  height  and  intensity  the  expressed 
emotions  and  the  united  effects  of  terror  and  pity.     Th< 
transcendent  imagination  and  the  impassioned  sympathy 
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•which  inspire  this  most  tragic  of  all  tragedies  save  K\ng 
Lear  are  ftijed  together  in  the  fourth  act  into  a  creation 
which  has  hardly  been  excelled  for  unflagging  energy  of 
impression  and  of  pathos  in  all  the  dramatic  or  poetic 
Ij^rature  of  the  world.  Its  wild  and  fearful  sublimity  of 
invention  is  not  more  exceptional  than  the  exquisite  justice 
and  tenderness  and  subtlety  of  its  expression.  Some  of 
these  executive  merits  may  be  found  in  an  ill-constructed 
and  ill-conditioned  tragi-comedy  which  was  printed  in  the 
same  year ;  but  few  readers  wiil  care  to  remember  much 
more  of  The  DeviFs  Law-Case  than  the  admirable  scenes 
and  passages  which  found  favour  in  the  unerring  and 
untiring  sight  of  Webster's  first  and  final  interpreter  or 
commentator,  Charles  Lamb.  Thirty-one  years  later  the 
noble  tragedy  of  Aprhts  apA  Virginia  was  gjven  to  the 
world, — a  work  which  would  alone  have  sufficed  to  i^>er- 
petuate  the  memory  of  its  author  among  all  competent 
lovers  of  English  poetry  at  its  best  Seven  years  after- 
wards an  unprincipled  and  ignorant  bookseller  published, 
under  the  title  of  A  Cure  for  a  Cuckold,  a  play  of  which 
he  assigned  the  authorship  to  John  Webster  and  William 
Rowley.  This  attribution  may  or  may  not  be  accurate ; 
the  play  is  a  mixture  of  coarsely  realistic  farce  and  grace- 
fully romantic  comedy.  An  elegy  on  Henry,  prince  of 
Wales,  and  a  few  slight  occasional  verses,  compose  the  rest 
of  Webster's  remaining  works. 

Webster's  claims  to  a  place  among  the  chief  writers  of  Uiscountry 
were  ignored  for  upwards  of  two  ccnturi'.-s.  In  1830  the  Rev. 
AIcLinder  Dycc  first  collected  and  edited  the  works  of  a  poet  who 
had  found  his  first  adequate  recognition  twenty-two  years  earlier 
at  the  piops  and  fortunate  hands  of  Lamb.  But  we  cannot  imagine 
that  a  presentiment  or  even  a  foreknowledge  of  this  long  delay  in 
the  payment  of  a  debt  so  long  due  from  his  countrymen  to  the 
memory  of  so  great  a  i>oet  would  seriously  have  disturbed  or  dis- 
tressed' the  mind  of  the  man  who  has  given  us  the  clue  to  his 
natui*  in  a  single  and  an  iniperishablo  sentence — "  1  rest  silent  in 
my  own  work. "  ( A.  C.  S. ) 

AVEBSTER,  Noah.  (1758-1813),  American  lexico- 
grapher, was  descended  on  the  father's  side  from  John 
Webster  of  Warwickshire,  England,  one  of  the  original 
settlers  at  Hartford,  and  for  a  time  governor  of  Connecti- 
cut, and  on  the  mother's  side  from  William  Bradford, 
second  governor  of  Plymouth  and  one  of  the  founders  of 
that  colony.  He  was  the  son  of  a  farmer,  and  was  born 
in  West  Hartford,  Connecticut,  16th  October  1758.  In 
bis  early  years  he  was  engaged  in  agricultural  work,  but 
attended  a  district  school  in  the  winter,  and  when  fourteen 
years  of  age  began  the  study  of  the  classics  under  the 
Rev.  Nathan  Perkins,  D.D.  He  entered  the  freshman's 
class  at  Yale  College  in  1774,  and  while  in  his  junior  year 
there  he  took  part  as  a  volunteer  in  the  expedition  against 
General  Burgoyne.  After  graduating  in  1778  be  supported 
him'clf  by  leaching  whih  prosecuting  the  study  of  law. 
Having  begun  at  this  time  to  note  down  every  word  whose 
meaning  ho  did  not  properly  understand,  ho  was  first  led 
to  conceive  the  scheme  of'  a  new  dictionary  from  his 
frequent  inability  to  find  proper  definitions  of  words  in 
tho.so  in  current  use.  His  experience  as  a  teacher  soon 
convinT.l  liirn  also  of  the  need  of  better  instruction  books 
in  Eii>;li<b,  nnd  this  ho  endeavoured  to  supply  by  his 
Gratuni'i/i  •/  /  ':'iitfo/  (lie  EnylijJi  Iriti'iufiyr,  the  first 
part  r.f  ^^  red  in  1783,  and  a  second  and  third 

part  in  tl. ..'years.  It  comprehended  a  spelling- 
book,  English  grammar,  and  compilation  of  English 
reading,  and  very  ooon  found- a  place  in  most  of  the 
RchooU  of  the  United  States.  In  \l%Ti  he  prepared  a 
connw  of  Icctiirn  on  the  I".;i'li^Ii  I  ini.'Tingo,  which  ho 
delivered  in  the  pilmipil   Ani  ,  nnd  published 

in    1789    under    Hi-    !/'■      /'  'n    the   Enili4h 

Lnnymi'je.     M'  itiiicd  to  take  n  deep 

inlerctt    in   a;     .  ,  1    nuotioni.     In    his 

SkiidKi  of  Amtrtcan   J'uiicp  ^ITs-l)   bo   made   the   first 


distinct  proposal,  for  a  new  constitution'Tor  the  Unitc3 
States,  and  when  the  work  of  the  commissioners  was 
completed  in  1787  he  was  asked  by  them  to  recommend 
the  new  constitution  to  tho  American  people,  which  he  did 
in  an  Examination  of  (he  Leading  PrinripUs  of  the  Federal 
Constitution.  After  his  marriage  in  1789  he  established 
himself  in  the  practice  of  law  at  Hartford.  In  1793  he 
was  induced  to  found  at  New  York  a  paper  called 
Minei-va,  with  which  was  connected  the  Herald,  a  semi- 
weekly  ;  tho  titles  of  the  papers  were  subsequently  altered 
respectively  to  the  Commeixial  Adveiiiser  and  the  2ieu 
York  Spectator.  In  1795  he  contributed  to  his  paper 
several  articles,  under  the  signature  of  Curtius.  in  vindi- 
cation of  Jay's  treaty  with  Great  Britain,  which  were 
reprinted  and  had  considerable  effect  in  allaying  opposition 
to  it.  In  1798  he  removed  to  New  Haven,  which  town  ho 
was  chosen  soon  afterwards  to  represent  in  the  general 
assembly  of  Connecticut  In  1802  appeared  his  well- 
known  treatise  on  The  Sights  of  Neutrals.  Having 
removed  in  1812  to  Amh<>rst,--he  took  there  a  leading  part 
in  the  establishment  of  the  academy  and  then  of  the 
college,  of  which  he  was  chosen  the  first  president  He 
also  represented  Amherst  in  the  court  of  Massachusetts. 
In  1822  he  returned  to  New  Haven.  Meanwhile  his 
lexicographical  studies,  though-  much  interrupted  by 
his  professional  and  political  duties,  had  never  been 
entirely  suspended.  In  1806  he  published  his  Com- 
pendious Dictionary  of  the  English  Language,  but  this 
was  only  preparatory  to  a  larger  work.  In  1824  he  sailed 
for  Europe  to  complete  his  researches,  and  after  .spending 
some  time  in  Paris  continued  his  labours  in  the  library 
at  Cambridge,  where  he  finished  the  dictionarj*.  It  was 
published  -in  1828,  and  a  second  edition  with  many 
additions  appeared  in  1841.  He  also  completed  the 
revision  of  an  appendix  a  few  days  before  his  death,  which 
took  place  20th  May  1843. 

In  183S  Webster  puWishcd  an  edition  of  the  Bible,  "with 
nniendments  of  tho  language,"  nnd  agaiu  in  1839  an  edition  of 
the  New  Testament.  In  early  life  be  wrote  a  UUtctn/  t/  tht 
United  Slata,  of  which  a  levised  edition  appeared  in  183!).  Ho 
was  also  tho  antlinr  of  Historicat  Noti-'es  of  JJarikinfi  iHtlitntiont 
and  iTisurani-e  ^■*  ''1802),  aiul  a  ColUctiou      '    "  i 

Potiticai   and  J  -Is  (1343).     Since   his  d 

revised  ond  enl.i:^,  .  s  of  tho  Z>iV/i'o;iary  have    i  It 

was  the  result  of  much  labour  and  research,  and  on  tins  accouut, 
as  well  OS  for  tho  clearness  and  carcfulueM  of  its  definitions,'  it 
still  holds  a  leading  place  nmuug    ''  r  ,i      i-     -    «    ^-,, 

guage,  especially  in  .Vnierica.     A 
Goodrich,  D.D.,  is  prefixed  to  the  •;  ;. 

WEBSTER,  Thomas  (1800-1886^  figure  painter,  was 
born  at  R.anelagh  Street,  Pimliro,  London,  on  March  20, 
1800.  His  father  was  a  member  of  tho  household  of 
George  HI.;  and  the  son,  having  shown  an  aptitude  for 
music,  became  a  chorister  in  the  Chapel  Royal,  St  James's. 
He,  however,  developed  a  elill  stronger  love  for  painting,  and 
in  1821  he  was  admitted  student  of  the  Royal  Acidcmy,  t« 
whose  exhibition  he  contributed,  in  1824,  portraits  of  Mrs 
Robinson  and  Family.  In  tho  following  vior  he  gained 
the  first  med.il  in  the  school  of  jxiinting.  Till  1879  he  con- 
tinued to  cxhihit  in  tho  Royal  Academy  work  of  n  genial 
and  gintly  humorous  character,  dealing  commonly  with 
subjcct.H  of  familiar  incident,  and  c.s|>eulally  of  child  lifo. 
Many  of  the.no  were  exceedingly  i>opulnr,  particularly  his 
Punch  (1840),  which  procured  in  1841  his  election  as 
A.R..A.,  folloivcd  five  year.*  later  by  fall  mombcrMiip.  He 
becamo  an  honorary  icllfd  aradomiclan  in  lf>77,  and 
died  at  Crnnbrook,  Kent  on  ScpVi'ml>er  23,  168C.  His 
Going  into  School,  or  the  Truant  (I'-.ll""),  and  hl.i  Pame'ii 
School  (184.'))  arc  in  tho  National  (J.illcry,  and  five  of  his 
works  arc  In  the  South  KrnsMKtAn  Mujioum.  Many  of 
bin  [laintings  have  been  tiun  itihtd  by  I.umb  Sloi-kn, 
A.R.A.,  and  other  of  Ibc  best  engravers  of  tho  time 
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WEnPEREUKN,  Alexan-dek  (1733-1805),  Baron 
Lout-hlmrough  in  1780,  earl  of  Ro&slyn  in  ISOl,  lord  high 
chancellor  ot  Great  Britain,  was  tho  ilJcst  son  of  Peter 
Weddcrburn  (4  lord  of  session  as  Lord  Cheslorliall),  and 
was  Lorn  in  East  Lothian  on  13th  February  1733.  He 
ac<]uircd  tho  rudiments  of  his  education  at  Didkeith,  and  in 
Lis  fourteenth  year  was  sent  to  tho  university  of  Edin- 
burgh, where  he  matriculated  on  18th  March  1746.  It 
was  from  tho  first  his  desire  to  jiractiso  at  tho  English  bar, 
though  in  deference  to  his  father's  wishes  he  qualified  as  an 
advocate  nt  Edinburgh  on  29th  Juno  1751,  and  ho  did 
not  neglect  to  enter  himself  at  the  Inner  Temple  on  8fh 
May  1753,  so  that  ho  might  keep  the  Easter  and  Trinity 
terms  in  that  year.  His  father  was  called  to  tho  bench  in 
1755,  and  for  the  next  three  years  Weddcrburn  stuck  to  his 
practice  in  Edinburgh,  during  which  period  he  zealously, 
with  an  eye  to  tho  main  chance,  employed  his  oratorical 
lowers  in  tho  General  Assembly  of  the  Church  of  Scotland, 
and  passed  his  evenings  in  the  social  and  argumentative 
clubs  which  abound  in  its  capital.  In  1755  a  shortlived 
precursor  of  the  more  famous  Edinlntrgh  Rfvteiv  of  a  later 
generation  was  started  in  Edinburgh,  and  it  is  cliiefly 
rememliered  now  from  the  circumstance  that  in  its  pages 
Adam  Smith  criticized  the  dictionary  of  Dr  Johnson,  and 
that  the  contents  of  its  two  numbers  were  edited  by 
■\Vedderbum.  The  dean  of  faculty  at  tips  time,  Lockhart, 
afterwards  Lord  Covington,  a  lawyer  notorious  for  his 
harsh  deuicmour,  in  the  autumn  of  1757  assailed  Weddcr- 
burn with  more  than  ordinary  insolence.  His  victim  re- 
torted with  extraordinary  powers  of  invective,  and  on  being 
rebuked  by  the  bench  declined  to  retract  or  apologize,  but 
placed  his  gown  upon  the  table,  and  with  a  low  bow  left 
the  court  for  ever.  It  was  long  supposed  that  this  .step 
wa«  unpremeditated,  but  it  is  now  believed  that  the  alter- 
cation only  made  him  act  upon  his  previous  decision  of 
quitting  the  Scottish  for  the  English  courts.  Through  his 
prudence  in  having  taken  the  preliminary  steps  some  years 
previcu;-Iy  he  was  called  to  the  English  bar  at  tho  Inner 
Temple  on  25th  Kovember  1757.  In  his  new  position  he 
acted  with  characteristic  energy.  To  shake  off  his  native 
accent  atid  to  acquire  the  graces  of  oratorical  action,  he  en- 
gaged the  services  of  Sheridan  and  Macklin.  To  secure 
business  and  to  conduct  his  cases  with  adequate  knowledge, 
he  diligently  studied  the  forms  of  English  law,  he  solicited 
Strahan,  the  printer,  "to get  him  employed  in  city  causes," 
and  he  entered  into  social  intercourse  (as  is  noted  in 
Alexander  Carlyle's  autobiography)  with  busy  London 
solicitors,  such  as  the  brothers  Dagge.  His  local  connex- 
ions and  the  incidents  of  his  previous  career  introduced 
him  to  the  notice  of  his  countrymen  Lords  Bute  and 
Mansfield.  When  Bute  was  prime  minister  this  legal 
satellite  used,  says  Dr  Johnson,  to  go  on  errands  for  him, 
and  it  Is  to  Wedderburn's  credit  tjiat  he  first  suggested  to 
the  premier  the  propriety  of  granting  Johnson  a  pension. 
Through  the  favour  of  the  royal  favourite  he  was  returned 
to  parliament  (28th  December  17G1)  for  the  Ayr  burghs, 
and  in  consequence  of  the  same  patronage  he  was  introduced 
into  Churchill's  7f ojoinrf as  " a  pert  prim  prater,"  conspicuous 
for  "guilt  in  his  heart  and  famine  in  his  face."  In  1763 
he  became  king's  counsel  and  bencher  of  Lincoln's  Inn,  and 
for  a  short  time  went  the  northern  circuits,  but  was  more 
succes "iful  in  obtaining  business  in  the  Court  of  Chancery. 
He  obtained  a  considerable  addition  to  his  resources 
(Carlyle  puts  the  amount  at  £10,000)  on  his  marriage 
(3l!.t  December  1767)  to  Betty  Anne,  sole  child  and  heiress 
of  John  Dawson  of  Marly  in  Yorkshire.  When  George 
Grenville,  whose  principles  leaned  to  Toryism,  quarrelled 
with  the  court.  Weddcrburn  affected  to  regard  him  as  his 
leader  in  politics.  At  the  dissolution  in  the  spring  of  1708 
he  was  returned  by  Sir  Lawrence  Dundas  for  Bichmond  as 


a  Tory,  but  in  the  struggles  over  Wilkes  ho  took  tho  popular 
side  of  "Wilkes  and  liberty,"  and  resigned  his  seat  (May 
1769).  In  tho  opinion  of  the  people  he  was  now  regarded 
as  tho  embodiment  of  all  legal  virtue;  his  health  was  toasted 
at  tho  dinners  of  tho  AVhigs  amid  rouads  of  applause,  and, 
in  recompense  for  the  loss  of  his  seat  in  parliament,  he 
was  returned  by  Lord  Clive  for  his  pocket-borough  of 
Bishop's  Castle,  in  Shropshire  (January  1770).  During 
the  next  session  he  acted  vigorou.sly  in  opposition,  but  his 
conduct  was  always  viewed  with  distrust  by  his  new 
associates,  and  his  attacks  on  tho  ministry  of  Lord  North 
grew  less  and  less  animated  in  proportion  to  its  ajiparent 
fiicity  of  tenure.  In  January  1771  ho  was  offered  and 
accepted  tho  prize  of  solicitor-general.  The  high  road  to 
the  woolsack  was  now  open  to  his  steps,  but  his  defection 
from  his  former  path  has  stamped  his  character  wirti  general 
infamy.  Junius  wrote  of  him — "As  for  Mr  AYedderbum, 
there  is  something  about  him  which  even  treachery  cannot 
trust,"  and  Colonel  Barrt5  attacked  him  in  the  House  of 
Commons.  The  new  law  officer  defended  his  conduct  with 
tho  assertion  that  his  alliance  in  politics  had  been  with  Mr 
George  Grenville,  and  that  the  connexion  had  been  severed 
on  his  death.  In  his  new  position  his  services  were  warmly 
appreciated.  He  was  cool  and  ready  in  debate,  and  when 
his  advice  was  sought  for  tho  deliberation  of  the  cabinet  it 
was  given  with  promptness  and  energy.  The  expression  of 
Gibbon  that  Lord  North  "was  upholden  on  either  hand  by 
the  majestic  sense  of  Thurlow  and  the  skilful  eloquence 
of  Weddcrburn"  was  not  overstrained.  All  through  the 
lengthened  folly  of  tho  American  War  his  declamation  was 
consistently  employed  against  the  cause  of  the  colonies,  but 
one  incident  in  his  conduct  is  indelibly  written  in  history. 
Dr  Franklin  obtained  in  1773,  by  means  of  some  unknown 
member  of  parliament,  certain  letters  from  crown  officials  in 
Massachusetts,  written  before  the  outbreak  of  hostilities, 
and  recommending  the  employmenf  of  a  military  force  for 
tho  suppression  of  the  discontent  which  prevailed  in 
America.  These  letters  he  sent  to  the  speaker  of  the  house 
of  assembly,  and  that  body  thereupon  prayed  for  tho  recall 
of  tho  officials.  The  application  came  before  a  committee  of 
the  privy  council,  when  AVedderburn,  amid  the  unrestrained 
applause  of  the  majority  of  the  judges,  denounced  Franklin 
in  unmeasured  terms,  comparing  "  the  coolness  and  apathy 
of  the  wily  New  Englander  "  with  the  "revengeful  temper 
of  tho  negro  Zanga  "  in  Dr  Young's  play  of  the  Revenge. 
His  victim  preserved  an  impassive  demeanour,  but  was  cut 
to  the  quick.  Years  afterwards,  on  the  termination  of  the 
war,  when  articles  of  peace  were  signed  at  Versailles — this 
is  the  usually  accepted  version  of  a  story  on  which  soma 
doubt  has  been  cast — Franklin  wore  the  same  clothes  which 
he  had  worn  when  exposed  to  this  invective.  In  June 
1778  Weddcrburn  was  promoted  to  the  post  of  attorney- 
general,  and  in  the  same  year  he  refused  the  dignity  of  chief 
baron  of  the  exchequer  because  the  offer  was  not  accom- 
panied by  the  promise  of  a  peerage.  At  tho  dissolution  in 
1774  ho  had  been  returned  for  Okehampton  in  Devonshire, 
and  for  Castle  Kising  in  Norfolk,  and  selected  the  former 
constituency;  on  his  promotion  as  leading  law  officer  of  the 
crown  he  returned  to  his  old  love  of  Bishop's  Castle.  The 
coveted  peerage  was  not  long  delayed.  In  June  1780  he 
was  created  chief  justice  of  the  Court  of  Common  Pleas, 
and  he  was  at  the  same  time  gratified  by  the  title  of  Baron 
Loughborough.  For  thirteen  years  he  presided  over  this 
court,  and,  although  his  knowledge  of  the  principles  and 
precedents  of  law  was  always  deficient,  his  skill  in  marshal- 
ling his  facts  and  his  clearness  of  diction  made  his  appoint- 
ment generally  acceptable. 

During  the  existence  of  tho  coalition  ministry  of 
North  and  Fox,  the  great  seal  was  in  commission 
(April  to  December  1783>.  and  Lord  Louchborough  held 
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the  leading  place  among  the  commissiouers.  For  some 
time  after  iu  fall  he  was  considered  as  the  leader  of 
the  ■Whig  party  in  the  House  of  Lords,  and,  had  the 
illness  of  the  king  brought  about  the  return  of  the  ^Vhig3 
to  power,  the  great  seal  would  have  been  placed  in  his 
hands.  '  The  king's  restoration  to  health  secared  Pitt's 
continuance  in  ofBce,  and  disappointed  the  expectations 
of  the  \\'hig3.  In  1792,  during  the  period  of  the  French 
Revolution,  Lord  Loughborough  seceded  from  Fpi,  and  on 
the  26th  January  1793  he  received  the  great  seal  in  the 
Tory  cabinet  of  Pitt.  In  legal  knowledge  he  was  exceeded 
by  many  of  his  predecessors,  but  his  judgments  were 
always  remarkable  for  their  perspicuity,  and  in  the  appeal 
cases  to  the  House  of  Lords,  where  it  was  his  function  to 
criticize  and  elucidate  the  opinions  of  others,  he  shone  pre- 
eminent. All  the  political  acts  of  the  administration  in 
which  he  served  met  with  his  zealous  support,  and  he  re- 
mained faithful  to  his  leader  until  the  question  of  Catholic 
emancipation  became  of  urgent  importance,  when  he  is 
supposed  to  have  influenced  by  unfair  means  the  mind  of 
his  sovereign.  It  was  probably  through  his  advice  that 
George  III.  refused  his  assent  to  Pitt's  proposals,  and  that 
the  removal  of  the  disabilities  under  which  the  Catholics 
groaned  was  delayed  for  another  quarter  of  a  century. 
When  the  prime  minister  found  that  he  could  not  carry 
out  his  compact  with  his  Catholic  fellow-subjects  he  re- 
eigned,  and  Addington  succeeded  to  his  place.  Much  to 
Lord  Loughborough's  surprise,  no  place  was  found  for  him 
in  Addingtons  cabinet,  and  he  was  obliged  to  resign  his 
post  of  lord  chancellor  (Hth  April  1801).  His  first  wife 
died  15th  February  1781  without  leaving  issue,  and  he 
married  in  the  following  year  (12th  September)  Charlotte, 
youngest  daughter  of  William,  Viscount  Courtcnay,  but 
her  only  son  died  in  childhood.  Lord  Loughborough 
accordingly  obtained  in  1795  a  re-grant  of  his  barony 
with  remainder  to  his*ephew,  Sir  James  St  Clair  Erskine. 
His  fall  in  1801  was  softened  by  the  grant  of  an  earldom 
(he  was  created  earl  of  Rosslyn  2l8t  April  1801,  with 
remainder  to  his  nephew),  and  by  a  pension  of  £4000  per 
annum.  After  this  date  he  rarely  appeared  in  public,  but 
he  was  a  constant  figure  at  all  the  royal  festivities.  He 
attended  one  of  those  gatherings  at  Frogmorc,  31st 
December  1804.  On  the  following  day  Me  was  seized 
with  an  attack  of  gout  in  the  stomach,  and  on  2d  January 
1805  he  died  at  his  scat,  Baylis,  near  Salt  Hill,  Windsor. 
His  remains  were  buried  in  St  Paul's  Cathedral  on  the 
11th  January. 

At  the  lar  Wodiierbum  km  tho  most  elegant  (pciikcr  of  histimo, 
but  in  lc;^l  erudition  ho  wiu  ciccUed  by  many  of  his  cont<?mpor- 
arle-t,  and  he  i»  uiid  to  have  been  markedlv  afrdd  of  Dunnin^'s 

forencic  ponen     Kor  cool  n'  '  '    '     '  -     ':       '-     '      '  •  :ii- 

rirallcd  ill  parliament,  and  :  iy 

acknowledged,    in  Koci.il  lit< ,  ;    -  la 

rf  hi«  day,  hii  faculties  Meincd  to  di^M^rl  iiiiu.  lU  u.is  not  only 
'lull  but  the  caiisi)  of  dnlncs.i  in  otlicrr,  and  ovon  Alexander 
.■;.ir'   '         •  .1    .  i„  ronvermtion  his  illattrioua  countrv'msn 

K.\  .lis."     In  Weddcrburn'a  charnctor  ambition 

bn:  io   of  principle,  but   tho  love  of  money  for 

uioiic/'s  w;,e  W.U  not  among  his  r-.ults.  (W.  P.  C.) 

WEDGWOOD,  Josun  (1730-1790),  tho  most  distin- 
gulthcd  of  KnKliah  manufacturers  of  pottery.  Many 
membcn  rf  t'l"  Wedgwood  family  had  been  established  os 
po'.tera  i  '  liiro  throughout  tho  17th  contur)',  but 

tbeir  pr  wore  in   no   way  remarkable.     Josiab, 

bom  in  1 7uO,  wa.i  the  younpcst  child  of  Thomas  Wedgwood, 
»ho  owned  a  thriving  jKiitery  in  Bunilem.  At  a  vcr)" 
e*rly  ago  ho  distingiiinlipd  himself  by  keen  |>owcrB  of 
obaervation  and  lovu  for  nil  that  was  curious  and  beautiful. 
Boon  after  the  death  of  lii«  fatln-r  in  1739,  Jonifth,  then 
•carctly  ten  years  of  ngc,  win  tAkm  away  from  school  and 
«ct  lo  learn  tlin  art  of  mimbling  or  "throwing"  rlny 
pottery,  at  which  ho  noon  Iwcaino  extraordinarily  akilft>l. 


In  1744  he  iras  apprenticed  to  his  eldest  brothBr,  who  had 
succeeded  to  the  management  of  his  father's  pottery;  and 
in  1751,  when  the  term  of  his  apprenticeship  had  expired, 
Josiah  Wedgwood  became  manager  of  the  neighbouring 
Alder  pottery,  with  a  very  moderate  salary.'  In  1759  he 
started  as  an  independent  potter  at  the  Ivy-House  works  in 
Burslem,  and  soon  introduced  many  improvements  among 
tho  simple  classes  of  pottery  which  were  then  made  in 
Stafiordshire.  Soon,  however,  Wedgwood's  tastes  were 
turned  in  an  archseological  direction  by  the  increasing 
interest  then  taken  in  Greek  or  (as  they  were  then  called) 
Etruscan  vases.  His  enthusiasm  was  specially  aroused  by 
the  illustrations  in  Comte  de  Caylus's  Stcueil  d Anti'jrtitH 
(1752-67);  aided  by  this  work  he  began  to  attempt  to 
copy  Greek  designs,  and  in  later' years  he  was  further 
assisted  by  loans  of  vases  from  the  fine  collection  of 
Greek  pottery  possessed  by  Sir  William  Hamilton.  In 
1769  Wedgwood  opened  new  potteries  on  a  larger  scale 
at  Etruria  in  Staffordshire,  having  entered  into  partner- 
ship with  Thomas  Bentley  of  Liverpool,  a  man  of  great 
taste  and  culture,  and  in  all  respects  a  kindred  spirit. 
Many  able  artisU,  and  among  them  the  young  Flaxman, 
were  engaged  to  design  and  model  reliefs,  busts,  and  other 
designs  for  the  Wedgwood  and  Bentley  pottcgr ;  and  in  a 
short  time  the  productions  of  their  kilns  were  widely  sold 
and  highly  esteemed  in  all  the  chief  countries  of  Europe. 
After  Bentley's  death  in  1780,  Wedgwood  became  sole 
owner  of  the  Etruria  pottery  till  1790,  when  he  took  some 
of  his  sons  into  partnership.  His  chief  artistic  feat  was 
perhaps  tho  production  of  an  accurate  copy  in  clay  of  the 
celebrated  glass  Portland  vase ;  reproductions  of  this  were 
sold  at  .£50  a  piece,  and  about  50  copies — not  all  of  equal 
merit — were  produced  during  Wedgwood's  lifetime.  In 
1704  Josiah  married  his  cousin  &krah  Wedgwood.  ,He 
died  on  January  3,  1795,  in  the  C5th  year  of  his  age, 
leaving  to  his  children  a  well-earned  fortune  of  more  than 
half  a  million. 

Josiah  Wedgwood  was  a  man  of  tho  highest  moral  worth,  and 
skilled  in  many  branches  of  knowledge.  }{o  was  the  intimate 
friend  of  Dr  Erasmus  Darwin  and  other  diatinguishetl  men  of 
science.  For  tho  chief  characteristics  of  the  Wedgwood  potter)'  tha 
reader  is  referred  to  the  article  rulTEKY,  vol.  nix.  p.  C32.  Seo 
also  Jewitt,  Li/c  of  Wrdgirood,  1865  :  and  Eliza  Meteyanl,  Life  of 
Wcdjxoood,  Ist  ed.,  1865-66. 

■WEDNDSBURY,  a  market-town  and  parliamentary 
borough  of  Staffordshire,  England,  is  situated  near  the 
source  of  the  Tamo,  on  the  Great  Western  and  London 
and  Norlh-Westcrn  railway  lines,  8  miles  north-west  of 
Birmingham,  and  1301  miles  northwest  of  London.  The 
church  of  St  Bartholomew,  a  fine  building  in  tho  Perpen- 
dicular style,  is  suppa-icd  to  occupy  the  aito  of  a  heathen 
temple  to  Woden,  and  some  remains  of  the  ancient  ca.stlo 
adjoin  it.  Tho  church  was  erected  probably  in  the  11th 
century,  and  from  1301^headvow8on,  tithes,  Ac,  bcIoiigiMl 
to  the  abbot  of  llale-sowen  until  1535.  It  was  partially  re- 
built towards  tho  close  of  the  1 5th  century,  and  restored  in 
17GG,  in  1827,  in  1878,  andin  1885.  Among  other  public 
buildings  are  the  town-hall  (1871-72),  tho  free  library  in 
l!")  Gothic  Btylo  (1878),  containing  about  9000  volumes, 
tho  Liberal  club  (1875),  the  a.isembly  rooms,  tho  public 
baths,  and  tho  temperance  haU.  Tho  neigh 'oourhood  of 
Wedncsburj-  has  been  long  celebrated  for  its  iron  and 
coal  mines,  tho  co.il  being  unequalled  as  fuel  for  tho  smith's 
forgo.  A  si>ccial  kind  of  iron  no  is  obtained  which  is 
manufactured  into  axes  and  other  edge-tools.  The  town 
po»sc6.ic»  large  steel  and  iron  work.'i,  tho  more  ini)<nrtAnl 
manufactures  Ifing  those  o(  tho  largo  kind  of  iron  work 
used  by  railway  com|>anics  (such  a»  bridges,  cranes, 
switches,  niofs,  wheels,  axictrc-cs,  Ixiileriilatcs,  and  mils), 
water,  cteain,  nnd  go*  lii|M's,  und  various  kinds  of  wrough* 
iron  work.     The  (wpuiaUuD  of  the  urban  aanitary  digtrifc* 
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(uth  2124'afros),  which  is  identical  with  the  township,  in 
ISIl  \Taa  '-WOSO,  and  iii  ISSl  it  was  24,:)GG.  In  1811 
the  popuI:ition  was  only  5372.  Until  18SS  tho  parlia- 
mentary borough  had  an  area  of  1 1,3-10  acres,  with  n 
population  in  1S71  of  UG.SOO  and  in  18S1  of  12-1, 137. 
West  Bromwich,  formerly  inclnded  in  it,  has  been  erected 
into  a  separate  boiough,  leaving  in  Wcdnesbury  an  area 
which  in  1S81  had  a  population  of  68,142. 

At  Wcdncsbury  ( WodenjboroH(;h>,  EthrlHcda,  widow  of  EthclrcJ 
of  Mor  ii.  i:i  PIS  coiuliuctcd  a  ciatlc.  The  place  is  not  incntioned 
in  !  ■  ;t  appears  to  have  KOonged  to  tho  barony  of  Dudley. 

At:  'St  it  became  .\  doniesTie  of  tho  crown,  and  it  was 

best.  •'  i  .  Ill  lily  II.  on  thj  Herouvillea.  Itlirst  received  pallia- 
mentary  reprvseiitatiou  in  1S67. 

WEEK.     See  Cale.st.ir  and  Sabbath. 

^^'EEVEU.  The  weevers  (TracJiiniis)  are  small  marine 
fishes  which  are  common  on  the  coasts  cf  Europe,  and 
which  have  attained  notoriety  from  the  painful  and  some- 
time.'! dangerous  wounds  they  are  able  to  inflict  upon  those 
who  incautiously  handle  them.  They  belong  to  a  family  of 
spiny-rayed  fishes  (Trachiniiltc),  and  are  distinguished  by 
a  long  low  body  with  two  dorsal  fins,  tho  anterior  of  which 
is  composed  of  six  or  seven  spines  only,  the  posterior 
being  long  and  many-rayed  ;  their  anal  resembles  in  form 
and  composition  the  second  dorsal  fin.  The  ventral  liiv> 
are  placed  in  advance  of  the  pectorals,  and  consist  of  a 
spine  and  five  rays.  The  caudal  fin  has  the  hind  margin 
not  excised.  The  body  is  covered  with  very  small  scales, 
sank  in  and  firmly  adherent  to  the  skin,  out  the  upper 
surface  of  the  head  is  bony,  without  integument.  The  head, 
like  the  body,  is  compressed,  with  the  eyes  of  moderate 
sire  and  placed  on  the  side  of  the  head;  the  mouth  is  wide, 
oblique,  and  armed  with  bands  of  very  small  teeth. 

Several  species  of  weevers  are  known,  but  two  only  occur  on  tho 
British  coasts,  vii.,  the  Greater  Weever  (Trachiuus  draco)  and  the 
Lesser  AVeever  (T.  vijxra);  the  former  is  frefjucntly  found  of  a 
length  of  12  inches,  and  possesses  some  thirty  rnys  in  the  seconil 
dorsal  fin,  whilst  the  latter  grows  only  to  about  half  that  length, 
&nd  has  about  ten  rays  less  in  tho  dorsal.  Tho  coloration  of  both 
is  plain,  but  tho  short  first  dorsal  fin  is  always  of  a  deep  black 
colour.  The  weevers  are  bottom  fish,  burying  and  hiding  them- 
selves  in  tbo  sand  or  between  shingle, — the  lesser  species  living 
close  inshore  and  the  greater  preferring  deeper  water,  and  being 
found  sometimes  floating  on  the  surface  at  a  distance  of  several 
miles  from  the  shore.  Although  weevei-s,  especially  the  lesser,  are 
in  the  habit  of  burying  themselves  in  the  sand,  and  are  abundant 
in  some  localities  niucfi  resorted  to  by  bathers,  accidents  from  step- 
jiing  upon  them  are  much  more  rare  than  from  incautiously  handling 
them  after  capture.  They  probably  make  their  escape  on  perceivin'' 
tlie  approach  of  a  person.  The  wounds  arc  inflicted  by  tho  dors.-il 
and  opercular  spines,  are  very  painful,  and  sometimes  cause  violent 
local  inflammation.  In  the  absence  of  any  special  poison  orgcin  it 
is  most  probable  that  tho  mncons  secretion  in  the  vicinity  of  the 
spines  has  poisonous  properties.  The  spines  are  deeply  grooved, 
the  foisonous  fluid  which  is  lodged  in  the  grooves  being  thus  intro- 
duced into  the  punctured  woand. 

WEEVIL,  a  very  old  Anglo-Saxon  term,  now  commonly 
applied  to  the  members  of  a  group  of  Coleoplera  termed 
the  Hhyncop/ioia  (see  vol.  vi.  p.  133).  This  group  is 
characterized  by  tho  prolongation  of  the  head  into  a 
rostrum  or  proboscis,  at  the  end  of  which'the  mouth,  with 
its  appendages,  is  placed.  The  antenna:  are  short,  usually 
elbowed,  and  often  end  in  a  club-shaped  swelling.  The 
basal  portion  of  the  antennae  frequently  lies  in  a  depression 
at  the  side  of  tho  rostrum,  and  this  gives  the  antenna:  the 
appearance  of  emerging  half-way  along  the  rostrum.  Tbo 
mouth  appendages  are  small ;  the  mandibles,  however,  are 
stout  The  palps  are  very  short  and  conical  as  a  rule. 
The  body  is  usually  small  ;  in  shape  it  varies  very  much. 
The  elytra  are  very  hard,  and  in  some  cases  fused  with  one 
•another,  rendering  flight  impossible.  The  larvae  are  white, 
fleshy,  apodal  grub.s,  with  a  series  of  tubercles  along  each 
side  of  the  body ;  the  bead  is  round,  and  bears  strong 
jaws,  and  somefimes  rudimentary  ocelli.  They  are  ex- 
clusively phytophagous.     The  Rhijncophora  embrace  three 


families,— (1)  tho  CurciilioniJie,  or  true  weevils.  (2)  tho 
limUhiJx,  and  (3)  the  BruchiJs: 

Tho  Ctircii/iffiii'iYffl  form  ono  of  tho  largest  families  amongst  tho 
Cokoplera,  tho  number  of  species  described  exceeding  10,000, 
arranged  in  llSO  genera.  The  antennra  arc  elbowed,  and  clavato, 
with  tho  basal  portion  inserted  in  a  groove.  Tho  third  tarsal  joint 
is  generally  bilubod.  Over  400  species  exist  in  Great  Hritain,  few 
of  which  exceed  half  an  incli  in  length.  Tlio  genera  riiijUoiiits 
and  Polydroms  includo  some  of  tho  most  beautiful  insects  found  in 
Britain, — their  brilliancy,  like  that  of  tho  l^]>idoi)tc)!\,  being  duo  to 
tlio  presence  of  microscopic  scales.  The  diamond  beetle  of  South 
America,  Enliir.ris  impcrialis,  is  another  singularly  beautiful 
weevil ;  its  colour  is  black,  studded  with  spangles  of  goUlcn  green. 
Tho  immense  family  of  tho  Curculionidie  includes  members  which 
difl'er  greatly  from  ono  another  in  size,  colour,  and  appearance ; 
even  tho  rostrum,  the  most  striking  common  characteristic,  varies 
greatly.  Tho  form  of  the  body  is  very  various :  some  are  round.c(l 
or  oval,  others  c.'ongated,  almost  linear  ;  somo  are  covered  with 
worty  protuberances,  whilst  others  are  smoo,tli  and  shilling,  often 
with  a  metallic  lustre.  ^ 

Ono  of  tho  commonest  members  of  this  tamily  m  ttreat  Britam 
is  tho  Xut  Weevil,  Balaninus  nucnm.  It  is  of  a  brownish  colour, 
varied  with  yellow,  the  legs  reddish.  Its  rostrum  is  unusually  long, 
being  five-sixths  of  the  body  length  in  the  female,  and  slightly  shorter 
ill  the  male.  The  antenufo  are  7-jointed-  Tho  first  threo  joints 
aro  much  longer  than  thick  ;  tho  four  following  are  shorter,  and  tho 
seventh  not  longer  than  thick.  The  larva  is  very  coinmou  in 
hazel  nuts  and  Jilbert.s.  "When  the  nuts'  are  .about  half  grown, 
the  female  bores,  with  its  rostrum,  a  minute  hole  in  the  still  com- 
paratively soft  nut  shell,  and  deposits  an  c^^  within  the  nut.  The 
egg  is  said  to  bo  pushed  in  by  means  of  the  long  rostrum.  As 
tho  nut  grows  tho  slight  puncture  becomes  almost  obliterated, 
so  that  it  is  unnoticed  by  all  but  tho  most  ob^rvant  eye.  The 
larva  is  a  thick  whito 
grub  with  a  brownish 
Head,  bearing  fleshy  tu- 
bercles along  its  side. 
It  feeds  upon  tho  sub- 
stance of  the  nut.  The 
nuts  which  are  infef^ted 
by  tliis  insect  are^isually 
the  first  to  fall  to  tlic 
ground  ;  tho  larva  then 
bores  a  round  hole 
through  the  nut  shell, 
by  means  of  its  jaws, 
and  creeps  out.  It  hides 
Itself  in  the  ground 
during  the  winter,  and 
in  the  spring  it  passes 
into  the  pupa  stage,  from 
which  it  emerges  about 
August  as  tho  full-grown 
insect.  A  nearly  allied 
form,  B:ilaninus  glan- 
dium,  attacks  both  hazel 
nuts  and  acorns. 

In  an  unobtrusive  way 
weevilsdoimmense  harm 
to  vegetatiou.  This  is 
efl'ected  not  so  much  by 
their  numbers  and  their  powers  of  consumption,  as  amongst  cater- 
pillars, but  by  their  habits  of  attacking  tho  essential  parts  of  a 
plant,  and  causing  by  their  injuries  tho  death  of  the  plant  allected. 
They  destroy  tho  young  buds,  shoots,  and  fruits,  and  attack  tha 
youug  plants  in  their  most  delicate  organs,  llany  of  them  devour 
seed,  as  the  Corn  Weevils,  Calandra  granaria  (sco  Wheat)  and  C, 
ory:x,  and  in  this  way  vegetation  is  severely  injured,  and  its  spread 
seriously  checked.  Others  cause  much  dam.igo  in  forests,  by  boring 
under  tho  bark  and  through  the  wood  of  trees,  whilst  somo  eveiL 
burrow  in  tho  tissue  of  tho  leaves. 

The  Brmlhidse  are  by  somo  authorities  included,  in  the  familjr 
Cicrcttlionidm.  They  include  some  275  species,  and  are  almost 
exclusively  tropical.  Their  antenna;  aro  11-jointed,  not  elbowed. 
The  rostrum  is  stiwiglit  and  very  long.  The  shape  of  the  body  is 
very  long  and  narrow,  the  first  and  second  abdominal  segment 
being  very  long.     Allied  to  these  is  tho  sub-family  AUdahides. 

Tlio  Bruchides  form  a  somewhat  larger  family  than  the  fore- 
going, containing  over  400  species.  The  anteun.-o  aro  straight,  .and 
inserted  upon  the  head  just  in  front  of  the  eyes;  they  are  11 -join  ted, 
and  serrated  or  toothed  in  the  inside.  Tho  rostrum  is  short. 
.5ruc/(tw/)iJi  causes  considerable  damage  to  pease;  during  tho  spring 
the  beetle  lays  its  eggs  in  tho  young  pea,  which  is  devoured  by  tho 
larva  which  hatches  out  in  it.       '  (A.  E.  S.) 

WEIGHING  MACHINES.  See  Balance;  also 
Meoha-MCS  (vol.  XV.  p.  771)  and  Mint  (vol.  xvi.  p.  490). 


E(i}aninui  g^>MiJium,  nineulfleJ. 
The  same,  natural  size. 
Tho  lai-va,  maciilflc<(. 
The  same,  natiiial  sire. 
Held  anil  sunit  of  the  female,  macnified. 
The  same  poms  of  the  male,  magnlflej,  to  show 
anancemcnt  of  antennie. 
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HEIGHTS     AND     MEASURES 


THIS  subject  may  be  b^t  divid'ed  for  convenience  of 
reference  into  thi-ee  parts  : — I.  ScrEXXiric,  including 
-the  facts  and  data  visually  needed  for  scientific  reference  ; 
U.  Historical,  including  the  principles  of  research  and 
results  in  ancient  metrology;  and  III.  Cosmercial,  in- 
cldding  the  weights  and  measures  of  modern  countries  as 
jiseH  in  commerce. 

I.    SCIEXTIFIC. 

A  unit  of  length  is  the  distance  between  two  points 
defined  by  some  natural  or  artificial  standard,  or  a  multiple 
of  that.  For  instance,  in  Britain  the  unit  of  the  yard  is 
defined  by  the  distance  between  two  parallel  lines  on  gold 
studs  sunk  in  a  bar  of  bronze,  when  at  62°  F.,  which  bar  is 
preserved  in  the  Standards  Ofiice.  There  are  other  units, 
such  as  the  inch,  foot,  mile,  ic;  but,  as  these  are  aliquot 
parts  or  multiples  of  the  yard,  there  is  no  separate  standard 
provided  for  them.  A  unit  is  an  abstract  quantity,  repre- 
sented by  a  certain  standard,  and  more  or  less  perfectly 
by  copies  of  the  standard. 

A  unit  of  mass  is  the  matter  of  a  standard  of  mass,  or 
a  multiple  of  that.  For  instance,  in  Britain  the  unit  of 
the  pound  is  defined  by  a  piece  of  platinum  preserved  in 
the  Standards  Office. 

A  unit  of  weight  is  the  attractive  force  exerted  between 
a  unit  of  mass  and  some  given  body  at  a  fixed  distance, — 
this  force  .being  the  weight  of  the  unit  in  relation  to  the 
given  body,  or  any  other  body  of  equal  mass.'  Usually 
the  given  body  is  the  earth,  and  the  distance  a  radius  of 
the  earth.  For  instance,  the  unit  of  weight  in  Britain  is 
the  attraction  between  the  earth  and  the  standard  pound 
when  that  is  placed  at  sea-level  at  London,  in  a  vacuum. 
For  astronomical  comparisons  the  unit  of  mass  is  the  sun, 
and  a  unit  of  weight  is  not  needed. 

Standards  of  length  are  all  defined  on  metal  bars  at 
present  in  civilized  countries.  Various  natural  standards 
have  been  proposed,  such  as  the  length  of  the  polar 
diameter  of  the  earth  (inch),  the  circumference  of  the 
earth  (metre)  in  a  giv^n  longitude,  a  pendulum  vibrating 
in  one  pccond  at  a  fixed  distance  from  the  earth,  a  wave 
of  light  emitted  by  an  incandescent  gas,  ic.  But  the 
diflSculty  of  ascertaining  the  exact  value  of  these  lengths 
prevents  any  material  standard  being  based  upon  them 
with  the  amount  of  accuracy  that  actual  measurements, 
to  be  taken  from  the  standard,  require.  A  natura' 
standard  is  therefore  only  a  matter  of  sentiment. 

Standards  of  length  are  of  two  types,  the  defining 
points  being  either  at  a  certain  part  of  two  parallel  lines 
engraven  in  one  plane  (a  line-standard),  or  else  points  on 
two  parallel  surfaces,  which  can  only  be  observed  by  contact 
(an  end-standard).  The  first  typo  is  always  used  for 
accurate  purposes.  Units  of  surface  arc  alwa)-8  directly 
related  to  standards  of  length,  without  any  separate 
Btandards.  Volume  is  cither  determined  by  the  lineal 
dimensions  of  a  space  or  a  solid,  or,  for  accurate  pur- 
poses by  tlie  ma-M  of  water  contained  in  a  volume  at 
a  given  tcniperatiirc,  which  again  is  measured  cither  by 
liquid  measure,  or,  more  accurately,  by  weight.  The 
standard  of  volume  in  Britain  is  a  hollow  cylinder  of 
broil--".  "Illi  .1  ili'c  irla'.n  cover,  when  at  62"  (gallon), 
Ic^  \  cubic  inches,  or  containing  10 


I 

Wtl. 

mcAOi  C'U)}  A  { ' 
«oBptr*  tb«  r«I.> 


J)  ft  m&tv  which  U 

",  howtrer,   n  tight 

It  l<  mott  coDTtaitDt  to 


accurately  by  filing  two  micrometer  microscopes  with 
their  axes  parallel,  and  at  the  required  distance  apart,  oo 
a  massive  support  which  will  not  quickly  vary  with 
temperature ;  then  the  two  lengths  to  be  compared,  e.y., 
the  standard  yard  and  another,  are  alternately  placed 
beneath  the  microscopes,  and  their' lengths  observed  several 
times.  The  error  of  a  single  observation  in  the  Standards 
Department  is  stated  to  be  a  100,000th  of  an  inch.  For 
fractional  lengths  a  divided  bar  is  required,  the  accuracy 
of  which  is  ascertained  by  a  shorter  measure,  which  can  be 
compared  with  successive  sections  of  the  whole  length  by 
micrometers.  For  ordinary  purposes,  where  not  less  than 
•001  inch  is  to  be  observed,  measures  may  be  placed  in 
contact  if  one  is  divided  on  the  edge,  and  the  comparison 
made  with  a  magnifier.  In  large  field-work  the  ends  of 
a  mea.sure  are  transferred  vertically  to  the  ground  by 
a.  small  transit  instrument  or  theodolite.  End-measures 
between  surfaces  are  read  by  means  of  a  pair  of  contact 
pieces  bearing  line  marks,  the  value  of  which  is  ascertained 
separately,  or  by  a  second  end-measure;  if  both  measures 
bear  a  line  for  observation,  reversals  then  give  the  value  of 
each  measure. 

Volumes-  are  always  most  accurately  defined  by  their 
weight  of  water,  as  weighing  can  be  more  accurately  done 
than  measuring.  If  the  volume  is  hollow,  it  may  be  filled 
with  water  and  closed  with  a  sheet  of  plate  glass,  or  if 
solid  the  body  may  be  weighed  in  water  and  out,  the 
difference  giving  the  weight  of  its  volume  of  water. ,  Un- 
fortunately the  relation  between  water-weight  and  absolute 
volume  is  not  yet  accurately  known.  Volumes  of  liquid 
are  similarly  ascertained  by  their  weight.  Volumes  of  gas 
are  measured  in  a  graduated  glass  vessel  inverted  over  a 
liquid,  or  for  commercial  purposes  by  some  form  of 
registering  flow-meter. 

Masses  are  compared  by  the  Balance  (q.v.),  which  may 
be  made  to  indicate  a  100,000,000th  of  the  mass.  They 
may  also  be  estimated,  not  by  their  attractive  force  being 
balanced  by  an  equal  mass,  but  by  the  elasticity  of  a 
spring ;  this,  which  is  the  only  true  weighing-machine 
showing  weight  and  not  mass,  is  useful  for  rough 
purposes,  owing  to  its  quick  indication  ;  the  most  accurate 
form  probably  is  that  with  angular  readings.^ 

Tanperatui(  and  the  Atmosphere. — All  th6  serious  diffi- 
culties of  weighing  and  mea.suring  result  from  these  causes, 
the  effects  of  which  and  their  corrections  we  will  briefly 
notice.  In  measurement,  since  all  bodies  expand  by  heat, 
the  temperature  at  which  any  measure  or  standard  bar 
represents  the  abstract  unit  requires  to  be  accurately 
stated  and  observed,  the  accuracy  of  optical  observation 
being  about  equal  to  jIj^  of  a  degree  F.  of  expansion  in  a 
standard.  Great  accuracy  is  therefore  needed  in  the 
manufacture  and  reading  of  thermometers,  and  care  that 
the  standard  and  the  thermometer  shall  bo  at  the  same 
temperature.  Another  method  is  to  attach  a  iwrallol  bar 
of  very  expansible  metal  to  one  end  of  the  standard,  and 
read  its  length  on  the  standard  at  the  other  end  ;  this 
ensures  a  more  thorough  uniformity  of  meon  tempcroturo 
between  the  .vt.-indard  and  the  heat  mcaisurcr.  Tho  most 
accurate  method  is  by  immersing  the  nicii.«urc.»  in  o  liquid, 
of  which  tho  tcmi>craturo  is  read  by  several  thcrmomeUrs; 
but  this  is  scarcely  needful  unless  high  or  low  tcnipcmturcs 
are  required  to  ascertain  the  rate  of  ixiwn.iion.  A  room 
with  thick  walU,  double  windows,  and  the  tomixratnro 
rcgulati'd  by  a  gas  stove  w  practically  sufficiently  cq<iablo 
for  comparisons. 

The  temperature  adopted  for  the  standards  li  not  the 
'  s«c  AoTht*,  uJt-  80S. 
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same  in  different  countries.  In  Brifniri  C2*  F.  bus  boen 
adopteU  sinro  the  revision  of  the  standnnls  in  1S22,  as 
being  »  i-onveniont  overage  tcinjiomturo  for  work;  but,  as 
it  is  purely  a  temperature  of  convenience,  the  rather  higher 
point  of  OS'  F.  would  bo  better.  In  any  case  an  aliquot 
part  of  the  thermal  unit  from  freezing  to  Ixiiling  of  water 
ihoutd  be  adopted  ;  02*  is  I  and  CS'  is  -}  of  this  interval. 
Whether  a  much  higher  teniperaturo  would  not  be  more 
conducive  to  accuracy  is  a  question  ;  92',  or  J  of  the 
thermal  unit,  would  be  so  near  the  temperature  of  the 
observer's  skin  and  breath  that  measures  and  balances 
could  bo  approached  with  less  production  of  error ;  and 
snch  a  heat  docs  not  at  all  hinder  accurate  observing.  The 
French  temperature  of  32°  F.  for  standards  has  abandoned 
all  other  considerations  in  favour  of  readily  fixing  the 
temjierature  in  practice  by  melting  ica.  This  is  a  ready 
means  of  regulation,  but  a  point  eo  far  from  ordinary 
working  temperatures  has  two  great  disadvantages;  the 
observer's  warmth  produces  more  error,  and  the  corrections 
for  all  observations  not  iced  are  so  large  that  the  rates  of 
expansion  require  to  be  known  very  accurately  for  every 
substance  employed.  For  water  their  standard  tempera- 
ture is  39''2  F.,  when  it  is  at  its  maximnm  density  ;  this 
lias  the  advantage  that  the  density  vaiies  less  with 
temperature  than  at  any  other  point,  but  it  is  very  doubt- 
ful if  this  is  much  used  for  actual  work. 

No  substance  expands  uniformly  with  temperature, 
most  materials  expanding  more  rapidly  at  higher  tempera- 
tures. The  expansion  of  rods  of  the  following  metals,  of 
100  inches  lone,  is  given  in  decimals  of  an  inch  for  the 
90"  from  32'  to  122^  F.  (0  to  50'  C),  and  from  122°  to 
212' F.  (50' to  100°  C.):'— 


/ 

1 

••'•■'»-■   K:?. 

steel. 

Iron. 

Bronze. 

Brass. 

Zinc. 

1  3r  u)ic2- 
1  iw  to  3ir 

'0443 
•Olit 

•was 

•WM 

•05  3C 
■057-I 

•0501 
•0B37 

•0676 
•0927 

■0915 
■09C4 

•1409 
•1437 

But  variations  of  3  or  4  per  cent,  may  easily  be  found  in 
the  rates  of  different  specimens  apparently  alike  ;  henco 
the  individual  expansion  of  every  important  measure 
needs  to  be  ascertained. 

Weighing  is  complicated  by  being  done  in  a  dense  and 
variable  atmosphere,  unless — as  in  the  most  refined  work 
— the  whole  balance  is  placed  in  a  vacuum,  ^\^]en  in  the 
air  all  bodies  placed  in  the  balance  must,  for  accurate 
purposes,  have  their  volume  known ;  and  the  weight  of  an 
equal  volume  of  such  air  as  they  are  weighed  in  must  be 
added  to  their  apparent  weight  to  get  their  true  weight. 
The  weight  of  air  displaced  by  a  pound  of  the  following 
materials  is  given  in  grains,  at  temperature  62°  F., 
barometer  30  inches, — also  with^"'barometer  29  inches 
(temperature  62°),  and  with  temperature  32°  (barometer 
30  inches),  to  illustrate  the  variation  ^  (allowing  for 
contraction  of  the  material  as  well): — 


Plalincm.    Brau. 

Gilt 
Eronzc. 

Iron. itlth  Lead 
Adja>tmcnt. 

Quartz. 

Gitus.     Water. 

if.  Gr.  1    Jlli7 

ei43 

8  •233 

7127 

2-6S0 

2^S18 

1-000 

<■-•■.  5') 

•4m 
•390 
•4J0 

■  •047 
1«1Z 
IJI! 

1029 

•995 

1093 

119S 
IIM 
1^271 

3-517 
3110 
3^422 

3^a!5 
3^272 
3^600 

S-i.2o 
8-210 
9  050 

The  above  is  for  London  at  sea-level ;  but  where  the 
force  of  gravity  is  less  30  inches  height  of  mercury  will 
weigh  less,  and  will  therefore  balance  a  less  weight  of  air  ; 
the  air  allowance  must  therefore  be  less  for  30  inches  of 
mercury  barometer  in  lower  latitudes  and  greater  heights 
over  sea-level.  The  change,  for  instance,  in  the  allowance 
of  air  equal  to  the  brass  pound  will  make  it,  in.stead  of 

*  Compnle^i  from  Fuean,  Ann.  Bur.  Long.f  1878. 

'  Compat«cl  from  CluBholin,  tfeighixg  and  Meamring,  1877,  p. 
162;  ilioeeep.  158. 


l'0-t7  grains,  become  r046  when  1,'>,000  foot  above  the 
sea,  or  10'  S.  of  London.  Hence  this  reduction  need 
rarely  bo  noticed.  The  composition  of  the  air  also  varies, 
and  most  seriously  in  the  amount  of  aqueous  vapour ;  the 
above  is  ordinary  air,  but  if  quite  dry  the  1'047  grains 
would  become  1-052  grains;  the  change  in  carbonic  acid 
is  quite  immaterial,  unless  in  very  clo.se  rooms,  so  that  it 
may  bo  concluded  that  the  moisture  of  the  air  is  the  main 
point  to  be  noted,  after  its  temperature  and  pressure, — 
small  errors  in  any  of  these  three  data  making  far  more 
difference  than  any  other  compensation  that  can  be  made 
in  the  weight  of  air. 

The  more  complex  allowances  for  the  expansion  of  water 
in  glass,  brass,  or  other  vessels  we  need  not  enter  on  here; 
the  principles  orq  simple,  but  the  data  require  to  be 
accurately  determined  for  the  material  in  question.  The 
expansion  of  water  is,  however,  so  often  in  question, 
especially  for  taking  specific  gravitie.s,  that  it  is  here  given. 
A  constant  volume  which  contains  or  displaces  10,000 
grains  of  water  at  62°  v»-ill  contain  ' — 

At  C!'  F.  (loj'  C),  10,000^00  (tralni. 

,.  69"  F.  CSO'C),      9,903-76      ,, 
„  80-  F.  (30'  C),      9,908-76      „ 

Hence  if  a  specific  gravity  is  observed  at  any  of  these 
temperatures  it  must  be  x  the  corresponding  i^-eight  -^ 
10,000  to  reduce  it  to  a  comparison  with  -water  at  62°; 
the  expansion  of  the  body  observed  is  another  question 
altogether,  and  must  be  compensated  also. 

The  weight  of  a  cubic  inch,  or  other  linearly  measured 
volume,  of  water  is  not  yet  very  accurately  known.  The 
observations  have  been  made  by  weighing  closed  hollow 
metal  cases  in  and  out  of  water  (thus  obtaining  the  weight 
of  an  equal  volume  of  water),  and  then  gauging  the  size  of 
the  case  ^vith  exactitude.  Cubes,  cylinders,  and  spheres 
have  been  employed.     The  results  are  :  ^ — 


At  .12"  F.  (O*  C),  10,009-84  grains. 
„  S9'-2F.  (4*  C),  10,011-20   „ 
,,  50"  F.  (lO-  C),  10,008-69   „ 


1796 
1797 
1821 


1830 
1H41 


In  France, byI*fe\Te-GincauCloRal  Frcncli) 
1  In  EnKlantl,  hy  Shuckbiirgh  and  Katcr  1 

1      (local  Brlllsh) ( 

J  In    Swiden,    l)y  Bcrzelius,   S^anbcrg,  I 

(      and  Akermann , ) 

In  .Austria,  by  Stampfer. 

In  Rusaia,  by  K'ipficr 


Cubic 
Inch  at 
02*  F. 


Grains. 
252-C03 


Cubic 
Foot  at 
62'  F. 


Ounces, 
997-70 


252-678  i  99800 

252'515  I  997-35 
252-COO  I  997-09 


Cubic 

Decimetre 

at  4"  C, 


Grammca, 
1000000 


999 -C^S 
999 -969 


National  Standards  and  Copies. — Having  now  noticed 
the  principles  and  constants  involved,  we  will  consider  the 
British  and  metric  standards,  the  only  ones  now  used  in 
scientific  work. 

The  imperial  standard  yard  is  a  bronze  bar  38  inches 
long,  1  inch  square;  the  defining  lines,  36  inches  apart,  are 
cut  on  gold  studs,  sunk  in  holes,  .so  that  their  surface  passes 
through  the  axis  of  the  bar.  Thus  flexure  does  not  tend 
to  tip  the  engraved  surfaces  nearer  or  farther  apart.  This 
bar  when  in  use  rests  on  a  lever  frame,  -tt-hich  supports  it 
at  8  points,  4-78  inches  apart,  on  rollers  wliich  divide  the 
pressure  exactly  equally.'  This  standard  is  in  actual  use 
for  all  important  comparisons  at  the  Standards  Office. 
Four  copies,  which  are  all  equal  to  it,  within- J°  of  tempera- 
ture, are  deposited  in  other  places  in  case  of  injury  or 
loss  of  the  standard.  The  standard  pound  is  a  thick  disk 
of  platinum  about  1 J  inches  across,  and  1  inch  high,  with 
a  shallow  groove  around  it  near  the  top.  Four  copies  are 
deposited  with  the  above  copies  of  the  yard.  For  public 
use  there  are  a  series  of  end-standards  exposed  on  the 
outer  wall  of  Greenwich  observatory  ;  and  a  length  of  100 
feet,  and  another  of  66  feet  (1  chain),  marked  on  brass 

'  Computed  from  Report  of  Standards  Department,  1883. 

*  Computed  from  Chisholm,  op.  cit.,  p.  112. 

'  See  Chisholm,  op.  cit.,  pp.  188,  189.  For  less  refined  purposes 
measuring  bars  should  l>o  supported  on  two  points,  21  per  cent  of  the 
whole  length  from  the  ctids.  This  equalizes  the  strains  in  the  curveg, 
and  makes  a  minimum  distortion. 
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plates  let  into  the  granite  step  along  the  back  of  Trafalgar 
Square.  As  this  is  a  practically  invariable  earth-fast 
standard,  and  most  convenient  for  reference,  it  is  important 
to  know  the  minute  errors  of  it,  as  determined  by  the 
Standards  Department.'  Starting  from  0  the  errors  are  in 
inches — 

•t  0  .      10        90         30         40         CO         CO        TO         eO         jO       .00  feet, 
error  0  -"007  --01!)  -OM  -OIS  --OOS  --pO-  +-flll  +-021  +0-17  -H»S  Inches. 

The  mean  uncertainty  in  these  values  is  "003,  and  the 
greatest  uncertainty  "01.  The  total  length  of  the  chain 
standard  is  -"019  inch  from  the  truth.  There  is  also  a 
public  balance  pro\nded  at  Greenwich  observatory,  which 
shows  the  accuracy  of  any  pound  weight  placed  upon  it. 
For  important  scientific  standards  comparisons  are  made 
gratuitously,  as  a  matter  of  courtasy,  by  the  oflBcials  of  the 
Standards  Office,  7  Old  Palace  Yard,  Westminster.  The 
most  delicate  weighings  are  all  performed  in  a  vacuum 
case  with  glass  sides,  which  is  so  constructed  that  the 
weights  can  be  exchanged  from  one  arm  to  the  other 
without  opening  the  case,  so  as  to  obtain  double 
weighings. 

The  toleration  of  error  in  copies  for  scientific  purposes, 
by  the  Standards  Department,  is  '0005  inch  on  the  yard 
or  lesser  lengths,',  about  eijual  to  15  divisions  of  the 
micrometer ;  on  the  pound  '0025  grain,  about  i  a  division 
of  the  official  balances  ;  on  the  ounce  "001  grain  ;  on  the 
gallon  1  grain;  and  on  the  cubic  foot  4  grains.  The 
toleration  for  commercial  copies  is  '005  on  the  yard,  "001 
on  the  foot  and  under,  and  '1  grain  on  weights  of  1  ounce 
to  1  pound.-  The  Standards  Commission  of  1851  recom- 
mended a  limit  of  1  in  20,000. 

For  practical  work  of  moderate  accuracy  the  most 
convenient  forms  of  measures  are — for  lengths  under  a 
foot,  feather-edge  metal  scales  divided  to  -^  inch  (finer 
divisions  are  only  confusing,  and  ^^oo  °^  *"  ''^'^'^  "^^^  ^'^ 
safely  read  by  estimation);  for  lengths  of  1  to  10  feet, 
metal  tubes  or  deep  bars  bearing  line-divisions,  and  with 
permanent  feet  attached  at  21  per  cent,  from  either  end, 
so  that  the  deformation  by  flexure  is  always  the  same ;  for 
long  distances  a  steel  tape  with  fine  divisions  scratched 
across  it  and  numbered  by  etching.  The  most  accurate  way 
of  using  such  a  tape  is  not  to  prepare  a  flat  b?d  for  it,  but 
to  support  it  at  (xjints  not  more  than  50  feet  apart ;  then 
by  observing  the  distances  and  levels  of  these  points,  and 
knowing  the  weight  of  the  tape,  the  correction  for  tlie 
sloping  distance  between  the  points  and  the  difference  of 
the  catenary  length  of  the  tape  frum  the  straight  distance 
can  be  preci.»ely  calculated  ;  the  corrections  for  stretching 
of  the  tape  (best  done  by  a  lever  arm  with  fixed  weight), 
and  for  tcm|)eraturc,  are  nil  that  are  needful  besides. 

The  first  French  standard  metre  (of  1799)  is  a  platinum 
bar  end-standard  of  about  1  incli  wide  and  i  inch  thick  ; 
the  new  standard  of  the  International  Metric  Commi.ssion 
is  a  line-standard  of  platino-iridium,  40  inches  long  and 
•8  inches  a/iuare,  grooved  out  on  all  four  sides  so  th.it 
its  section  is  between  x  and  H  form  ;  this  provides  the 
greatest  rigidity,  and  also  a  surface  in  the  axis  of  the  l>nr 
to  bc-ir  the  lirn-s  of  the  standard.  The  new  standard 
kilngrammc,  like  the  old  one,  is  a  cylinder  of  platinum  of 
equal  diameter  and  height.  These  new  standards  arc  prc- 
■Crved  in  tho  Intirn.itional  Metric  Bureau  at  Paris,  to 
which  seventeen  iintionii  rontributo  in  supi>ort  and  direc- 
tion, and  in  whirli  tin-  nicmt  refined  methods  of  com|>ari»on 
arc  adnjited.  For  lincil  romparinnns  the  alternate  sub- 
ftitutinn  "f  tli"  •■  ■•■  -  r.n  a  uliding  bed  beneath  fixed 
inicronii  t«r  mi  provided  as  in  tho  liritish  oflice, 

and  a  Uttli  for; ;,..^' of  <?■    .......ro  inn  liquid  to 

AKcrtain  it«  expansion.     For  ^  ur  balances  ore 

■  Hfpfrt  r.r  Wirtlrn  of  tho  bU»lu<U,  I87t. 
>  R€part  or  Wsrlen,  IBS8,  mm  •Im  1871 


provided,  each  \vitti  mechanism  for  the  transposition  of  the 
weights,  and  the  lowering  of  the  balance  into  play  on  its 
bearings,  so  that  weighings  can  be  performed  at  13 
feet  distance  from  the  balance,  thus  avoiding  the  disturb-* 
ance  caused  by  the  warmth  of  the  observer.  The  readings 
of  the  balance  scale  are  made  by  a  fixed  telescope,  the 
motion  being  observed  by  the  reflexion  of  a  fixed  scale 
from  a  mirror  attached  to  the  beam  of  the  balance.  In 
this  bureau  are  also  an  equally  fine  hydrostatic  balance  for 
t.\king  specific  gravities  by  water  weighing,  a  standard 
barometer,  and  an  air  thermometer,  Avith  all  subsidiary 
apparatus.  The  special  work  of  the  bureau  is  the  con- 
struction and  comparison  of  metric  standards  for  all  the 
countries  supporting  it,  and  for  scientific  work  of  all  kinds. 

The  legal  theory  of  the  British  system  of  weights  and 
measures  is — (A)  the  standard  yard,  with  all  lineal  measures 
and  their  squares  and  cubes  based  upon  that  ;  (B)  the 
standard  pound  of  7000  grains,  with  all  weights  based 
upon  that,  with  the  troy  pound  of  57G0  grains  for  trade 
purposes ;  (C)  the  standard  gallon  (and  multiples  and 
fractions  of  it),  declared  to  contain  10  B)  of  water  at 
62°  F.,  being  in  volume  277'274  cubic  inches,  which  con- 
tain each  252'724  grains  of  water  in  a  vacuum  at  62°, 
or  252  "45S  grains  of  water  weighed  with  brass  weights  in 
air  of  62'  with  the  barometer  at  30  inches. 

The  legal  theory  of  the  metric  system  of  weights  and 
measures  is — (.\)  the  standard  metre,  with  decimal  fractions 
and  multiples  thereof ;  (B)  the  standard  kilogramme, 
with  decimal  fractions  and  multiples  thereof ;  (C)  the 
litre  (with  decimal  fractions  and  multiples),  declared  to  be 
a  cube  of  -^  metre,  and  to  contain  a  kilogramme  of  water 
at  4°  C.  inra  vacuum.  No  standard  litre  exists,  all  liquid 
measures  being  legally  fixed  by  weight.  The  metre  was 
supposed,  when  established  in  1799,  to  be  a  teumillionth 
of  the  quadrant  of  the  earth  through  Paris  ;  it  diSers  from 
this  theoretical  amount  by  about  1  in  4000. 

The  legal  equivalents  between  the  British  and  French 
systems  are — metre  =  3937079  inches ;  kilogramme  = 
15432-34874  grains.  By  the  mo»c  exact  comparisons  of 
Captain  Clarke  (ISGG)  the  metre  (at  0*  C,  32'  F.)  is 
equal  to  3937043 196  inches  of  the  yard  at  62'  F.  ;  but 
Rogers  in  1882  compared  the  metre  as  3937027.  It 
must  always  be  remembered  that  a  French  metro  of  per- 
fect legal  e.xactitude  will,  by  exi>anding  from  32'  to  63* 
F.,  become  equal  to  a  greater  number  of  inches  when  the 
two  measures  are  pla'-ed  together  ;  thus  a  brass  metre  is 
equal  to  39'382  inches  when  compared  with  British 
measures  at  the  same  temperature,  and  this  is  its  true 
commercial  equivalent.  The  kilogramme  determination 
above  is  that  of  Professor  Miller  (It^U),  against  the  kilo- 
gramme des  .'Vrchivc.s,  but  in  18S4  tho  international  kiio- 
granimc  vielded  l.'>43235639. 

K.  :'      ■'  >  II.  W.  Chi»holm,  n'ri(;Aiii;7>i    '  "        -■'7 

(N^»  r,tA  IU}>orts  oi  tlie  AV.inlon  of  \ 

kill  ^' luilarUt  Dciuitniciit  (all  111  I'.  n 

No\v»|»n|ii-r  K«>uiii;,  fi»r  nil  |»racticJil  dctjilt, — csjicci.illy  u|miU  ou 
metre  (1868-!>1.  erroitof  Rrain  weiffliti  (18721.  iiniicipletof  tucttur- 

inn-'  ''■  ■■■      •'•---:■       '-•-,11872), 

Til'  ■  t<i!er.i- 

lini,  ■  lie  nnd 

plftlo    ^itujjr*    lU    IhillcJi    vl^^.'/,   Wsitlvfc    llUllkuiiiU^    l.lA<.Ut.Al    t.lMcS, 

in«iiil)-  ill  ilic  eitlivr  iiiiiiilxin  before  tho  w»rden»hip  wu  merged 
iu  tli>  Uo«rU  of  Tuile. 

II.  Historical. 

Though    no  lino  can    l>o  drawn    b»twecn   ancient   and 

modem  mttrolog)-,  yet,  owing  to  neglect,  nnd  partly  to  iho 

scarcity   of    materials,    there   is   a   gap   of   more    than  a 

thoii«nnH   vran   over  which    the    ronnrxion  of  iiiiil^*  of 


lien4c  mat  in  Ihi-  tWvi.iun  11  u?i'l  tol  any  luorc  <yT  Ir-!  tl.  ..  1>  .1<())i9il 
nmount  of  lonftb  or  wouiht  Iu  ternii  of  vlUch  matter  « i<  lueounil. 
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meMoro  u  mostly  guess-work.  Honco,  except  in  a  few 
nses,  we  shall  not  here  consider  any  unit^  of  the  Middle 
iVg«s.  A  constant  dilKculty  in  studying  works  on  metro- 
logy b  the  need  of  distinguishing  the  absolute  facts  of  the 
case  from  the  web  of  theory  into  which  each  writer  has 
woven  them, — often  the  oanies  used,  and  sometimes  the 
very  existence  of  the  units  in  question,  being  entirely  an 
assumption  of  the  writer.  Therefore  wo  shall  here  take 
the  more  jmins  to  show  what  the  actual  authority  is  for 
each  conclusion.  Again,  each  writer  has  his  own  leaning  : 
Bockh,  to  the  study  of  watcp-volumes  and  weights,  even 
deriving  linear  measures  therefrom  ;  Queipo,  to  the  con- 
nexion with  .\rabio  and  Spanish  measures  ;  Brandis,  to  the 
basis  of  Assyrian  standards  ;  Mommsen,  to  coin  weights  ; 
and  Bortolotti  to  Egyptian  units  ;  but  Hultsch  is  more 
general,  and  appears  to  give  a  more  equal  representation 
of  all  sides  than  do  other  authors.  In  this  article  the 
tendency  will  be  to  trust  far  more  to  actual  measures  and 
weights  than  to  the  statements  of  ancient  writers  ;  and 
this  position  seems  to  be  justified  by  tbe  great  increase  in 
materials,  and  the  more  accurate  means  of  study  of  late. 
The  usual  arrangement  "by  couutries  has  been  mainly 
abandoned  in  favour  of  following  out  each  unit  as  a  whole, 
without  recurring  to  it  separately  for  every  locality. 

Tbe  maienais  for  study  are  of  three  kinds.  (1)  Literari^ 
both  in  direct  statements  in  works  on  measures  (e.g.,  Elias 
Df  Kisibis),  medicine  (Galen),  and  cosmetics  (Cleopatra),  in 
ready-reckoners  (Didymus),  clerk's  (kdtlb's)  guides,  and 
like  handbooks,  and  in  indirect  explanations  of  the  equiva- 
lents of  measures  mentioned  by  authors  {e.g.,  Josephus). 
But  all  such  sources  are  liable  to  the  most  confounding 
errors,  and  some  passages  relied  on  have  in  any  case  to 
submit  to  conjectural  emendation.  (These  authors  are  of 
great  value  for  connecting  the  monumental  information, 
but  must  yield  more  and  more  to  the  increasing  evidence 
of  actual  weights  and  measures.  Besides  this,  all  their 
evidence  is  but  approximate,  often  only  stating  quantities 
to  a  half  or  quarter  of  the  amount,  and  seldom  nearer  than 
5  or  10^ per  cent.;  hence  they  are  entirely  worthless  for  all 
the  closer  questions  of  the  approximation  or  original 
identity  of  standards  in  different  countries  ;  and  it  is  just 
in  this  line  that  the  imagination  of  writers  has  led  them 
into  the  greatest  speculations,  unchecked  by  accurate  evi- 
dence of  the  original  standards.  (2)  Weights  and  measures 
actually  remaining  These  are  the  prime  sources,  and,  as 
they  increase  and  are  more  fully  studied,  so  the  subject 
will  be  cleared  and  obtain  a  fixed  basis.  A  difficulty  has 
been  in  tiie  paucity  of  examples,  more  due  to  tbe  neglect 
of  collectors  than  ,the  rarity  of  specimens.  The  number 
of  published  weights  did  not  exceed  600  of  all  standards 
a  short  time  ago ;  but  the  collections  in  the  last  three 
years  frotij  Naucratis  (2S),'  Defenneh  (29),  and  Memphis 
(44I  have  supplied  over  six  times  this  quantity,  and  of  an 
•arlier  age  \han  most  other  examples,  while  existing 
collections  have  been  more  thoroughly  examined ;  hence 
there  is  need  for  a  general  revision  of  the  whole  subject. 
It  is  above  all  desirable  to  make  allowances  for  the  changes 
which  weights  have  undergone  ;  and,  as  this  has  only  been 
done  for  the  above  Egjptian  collections  and  that  of  the 
Briiiili  Museum,  conclusions  as  to  the  accurate  values  of 
different  standards  will  here  be  drawn  from  these  rather 
than  Continental  sources.  (3)  Objects  which  have  been 
made  by  measure  or  weight,  and  from-  which  the  unit  of 
construction  can  be  deduced.  Buildings  will  generally 
yield  up  their  builder's  foot  or  cubit  when  examined 
{Inductive  MeUrAwjy,  p.  9).  Vases  may  also  be  found 
bearing  such  relations  to  one  another  as  to  show  their  unit 
'  of  volume.     And  coins  have  long  been  recognized  as  one 

'  Thew  figure!  rcftr  to  U-    lijit  of  publicationa  at  the  end  of  tlie 
present  section,  p.  489. 


of  tho  great  sources  of  metrology, — valuable  for  their  wide 
and  detailed  range  of  inCormation,  though  most  unsatis- 
factory on  account  of  tUo  constant  temptation  to  diminish 
their  weight,  a  weakness  which  seldom  allows  us  to  reckon 
them  as  of  tho  full  standard.  Another  defect  in  tho  evi- 
dence of  coins  is  that,  when  one  variety  of  the  unit  of 
weight  was  onco  fixed  on  for  the  coinage,  there  was  (bar- 
ring tho  depreciation)  no  departure  from  it,  because  of  tho 
need  of  a  fixed  value,  and  hence  coins  do  not  show  tho 
range  and  character  of  tho  real  variations  of  units  as  do 
buildings,  or  vases,  or  the  actual  commercial  weights. 

PniNClPLES  OP  Study. — (1)  Limits  of  Variation  ill 
Different  Copies,  Places,  and  Times. — Unfortunately,  so 
very  little  is  known  of  the  ages  of  weights  and  measures 
that  this  datun^ — most  essential  in  considering  their  his- 
tory— has  been  scarcely  considered.  In  measure,  Egyptians 
of  Dynasty  TV.  at  Gizeh  on  an  average  varied  1  in  3D0 
between  different  buildings  (27).  Buildings  at  Persepolis, 
all  of  nearly  the  same  age,  vary  in  unit  1  in  450  (25).  In- 
cluding a  greater  range  of  time  and  place,  the  Koman  foot 
in  Italy  varied  during  two  or  three  centuries  on  an  average 
j^  from  the  mean.  Covering  a  longer  time,  we  find  an 
average  variation  of  -^J-^  in  the  Attic  foot  (25),  -jJ^  in  the 
English  foot  (25),  -j-i^  in  the  'English  itinerary  foot  (25). 
So  we  may  say  that  an  aver;i;.e  variation  of  ^J^  by  tolera- 
tion, extending  to  double  'tiat  by  change  of  place  and 
time,  is  usual  in  ancient  measures.  In  weights  of  the 
same  place  and  age  there  is  a  far  wider  range  ;  at  Defenneh 
(29),  within  a  century  probably,  the  average  variation  of 
different  units  is  ^g,  -^,  and  ^V,  the  range  being  just  the 
same  as  in  all  times  and  places  taken  together.  Even  in 
a  set  of  weights  all  found  together,  the  average  variation 
is  only  reduced  to  ^,  in  place  of  ^"j-  (29).  Taking  a 
wider  range  gf  place  and  time,  the  Roman  libra  has  an 
average  variation  of  -Jj-  in  the  examjiles  or  better  period 
(43),  and  in  those  of  Byzantine  age  ^^j-  (44).  Altogether, 
we  see  that  weights  have  descended  from  original  varieties 
with  so  little  intercomparison  that  no  rectification  of  their 
values  has  been  made,  and  hence  there  is  as  much  variety 
in  any  one  place  and  time  as  in  all  together.  Average 
variation  may  be  snid  to  range  from  ^^^  to  -jJ^j  in  different 
units,  doubtless  greatly  due  to  defective  balances. 

2.  Sate  of  Variation. — Though  large  differences  maj 
exist,  the  rate  of  general  variation  is  but  slow,— excluding, 
of  course,  all  monetary  standards.  In  Egypt  the  cubit 
lengthened  Yrn  '"^  some  thousands  of  years  (25,  44).  The 
Italian  mile  has  lengthened  pj-j-  since  Koman  times  (2)  ; 
the  English  mile  lengthened  about  -j^  in  four  centuries 
(31).  The  English  foot  has  not  appreciably  varied  in 
several  centuries  (25).  Of  weights  there  are  scarce  any 
dated,  excepting  coins,  which  nearly  all  decrease ;  the 
Attic  tetradrachra,  ho\ve\'«r,  increased  -^  in  three  centuries 
(2S),  owing  probably  to  its  being  below  tho  average 
trade  weight  to  begin  with.  Roughly  dividing  the  Roman 
weights,  there  appears  a  decrease  of  ^  from  imuerial  to 
Byzantine  times  (43) 

3.  Tendency  of  Variation. — This  is,  in  the  above  cases 
of  lengths,  to  an  increase  in  course  of  time.  The  Roman 
foot  is  also  probably  ^^^  larger  than  the  earlier  form  of  it, 
and  the  later  form  in  Britain  and  Africa  perhaps  another 
j^  larger  (25).  Probably  measures  tend  to  incrca.se  and 
weights  to  decrease  in  transmission  from  time  to  time  or 
place  to  place  ;  but  far  more  data  are  needed  to  study 
this. 

4.  Details  qf  S\riation. — Having  noticed  variation  in 
the  gross,  we  musi  next  observe  its  details.  The  only  way 
of  examining  these  is  by  drawing  curves  (28,  29),  repre- 
senting the  frequency  of  occurrence  of  all  the  variations 
of  a  unit  ;  for  instance,  in  the  Egyptian  unit — the  kat — 
counting  in  a  large  number  how  many  occur  between  140 
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and  141  grains,  141  and  142,  and  so  on  ;  such  numbers 
represented  by  curves  sbon  at  once  where  any  particular 
varieties  of  the  unit  lie  (see  Kauiratii,  i.  p.  83).  This 
method  is  only  applicable  where  there  is  a  largo  number 
of  examples ;  but  there  is  no  other  way  of  studying  the 
details.  The  results  from  such  a  study — of  the  Egyptian 
kal,  for  example — show  that  there  are  several  distinct 
families  or  types  of  a  nnit,  which  originated  in  early  times, 
have  been  perpetuated  by  copying,  and  reappear  alike  in 
each  locality  (see  Tents,  ii.  pL  1.).  Hence  we  see  that  if 
one  unit  is  derived  from  another  it  may  be  possible,  by  the 
similarity  or  difierence  of  the  forms  of  the  curves,  to  dis- 
cern whether  it  was  derived  by  general  consent  and  recog- 
nition from  a  standard  in  the  same  condition  of  distribu- 
tion as  that  in  which  we  know  it,  or  whether  it  was  derived 
from  it  in  earlier  times  before  it  became  so  varied,  or  by 
soma  one  action  forming  it  from  an  individual  e.xamplo  of 
the  other  standard  without  any  variation  being  trans- 
mitted. As  our  knowledge  of  the  age  and  locality  of 
weights  increases  these  criteria  in  curves  will  prove  of 
greater  value ;  but  even  now  no  consideration  of  the  con- 
nexion of  different  units  should  be  made  without  a  graphic 
representation  to  compare  their  relative  extent  and  nature 
of  variation. 

5.  Tra/u/er  of  Uniis. — The  transfer  of  units  from  one 
people  to  another  takes  place  almost  always  by  trade. 
Hence  the  value  of  such  evidence  in  pointing  out  the 
ancient  course  of  trade,  and  commercial  connexions  (17). 
The  great  spread  of  the  Phoenician  weight  on  the  ifediter- 
rantan,  of  the  Persian  in  Asia  Minor,  and  of  the  Assyrian 
in  Egypt  are  evident  cases  ;  and  that  the  decimal  weights 
of  the  laws  of  Manu  (43)  are  decidedly  not  Assyrian  or 
Persian,  but  on  exactly  the  Phoenician  standard,  is  a 
curious  evidence  of  trade  by  water  and  not  overland.  If, 
as  seems  probable,  units  of  length  may  be  traced  in  pre- 
historic remains,  they  arc  of  great  value  ;  at  Stonehenge, 
for  instance,  the  earlier  parts  are  laid  out  by  the  Phoenician 
foot,  and  the  later  by  the  Pelasgo-Roman  foot  (26).  The 
earlier  foot  is  continually  to  be  traced  in  other  megelithic 
remains,  whereas  the  later  very  seldom  occurs  (25).  This 
bears  strongly  on  the  Phoenician  origin  of  our  prehistoric 
civilization.  Again,  the  Belgic  foot  of  the  Tungri  is  the 
basis  of  the  present  English  land  measures,  which  wo  thus 
see  are  neither  Koman  nor  British  in  origin,  but  Pelgic 
Generally  a  unit  is  transferred  from  a  higher  to  a  less 
civilized  people  ;  but  the  near  resemblance  of  measures 
in  different  countiics  should  always  bo  corroborated  by 
historical  considerations  of  a  probable  connexion  by  com- 
merce or  origin  (Head,  Uutoria  Numorum,  xxxvii.).  It 
should  be  borne  in  mind  that  in  early  times  the  larger 
valacs,  such  as  min.-c,  would  bo  transmitted  by  commerce, 
while  after  the  introduction  of  coinage  the  lesser  values  of 
ihckels  and  drachmie  would  bo  the  unit&;  and  this  needs 
notice,  because  usually  a  borrowed  unit  was  multiplied  or 
divided  according  to  the  ideas  of  the  borrowers,  and 
•trangc  modifications  thus  arose. 

C.  C&nnrrionj  0/  Leni/lhi,  Volumtn,  and  WeiyhU. — This 
is  the  most  difiicult  branch  of  metrology,  owing  to  the 
variety  of  connexions  which  can  bo  suggested,  to  the 
vaguo  information  wo  have,  especially  on  volumes,  and  to 
tho  liability  of  writcn  to  rationalize  connexions  which 
were  never  intended.  To  illustrate  how  ca-iy  it  is  to  go 
astray  in  this  line,  observe  the  continual  reference  in 
modem  handbu:.kn  to  tho  cubic  foot  as  1000  ounces  o( 
wat«r ;  also  tho  cubic  inch  is  very  nearly  S-W  grains,  while 
tho  gallon  has  actually  been  fixrd  at  10  Di  of  water  ;  tho 
fint  two  are  ccrtiinly  mcro  coi:  iv  vltj- prob- 

ably bo  Iho  last  (iKo,  ond  yel  ■  >  tempting 

a  Ijttso  for  theorizing  a.i  any  <:"•.'•.  -i  •  m  .i-i'-icnt  metro- 
logy.    No  it'ch   theories   can  bo  counted  as  more  than 


coincidences  which  have  been  adopted,  unless  we  find  a 
ver)'  exact  connexion,  or  some  positive  statement  of 
origination.  The  idea  of  connecting  volume  and  weight 
has  received  an  immense  impetus  through  the  metric 
system,  but  it  is  not  very  prominent  in  ancient  times. 
The  Egj-ptians  report  the  weight  of  a  measure  of  various 
articles,  amongst  others  water  (6),  but  lay  no  special 
stress  on  it ;  and  the  fact  that  there  is  no  measure  of 
water  equal  to  a  direct  decimal  multiple  of  the  weight-uuit, 
except  very  high  in  the  scale,  does  not  seem  as  if  the 
volume  was  directly  based  upon  weight  Again,  there  are 
many  theories  of  the  equivalence  of  different  cubic  cubits 
of  water  with  various  multiples  of  talents  (:,  3,  iS,  24, 
33)  ;  but  connexion  by  lesser  tinits  would  be  far  more 
probable,  as  the  primary  use  of  weights  is  not  to  weigh 
largS  cubical  vessels  of  liquid,  but  rather  small  portions  of 
precious  metals.  The  Roman  amphora  being  equal  to  the 
cubic  foot,  and  containing  SO  libra;  of  water,  b  one  of  the 
strongest  cases  of  such  relations,  being  often  mentioned  by 
ancient  writers.  Yet  it  appears  to  be  only  an  approximate 
relation,  and  therefore  probably  accidental,  as  the  volume 
by  the  examples  is  too  large  to  agree  to  the  cube  of  the 
length  or  to  the  weighty  dilfering  -„'j,  cr  sometimes  even 
■jVj.  All  that  can  be  said  therefore  to  the  many  theories 
connecting  weight  and  measure  is  that  they  are  possible, 
but  our  knowledge  at  present  does  not  admit  of  proving 
or  disproving  their  exactitude.  Certainly  vastly  more 
evidence  is  needed  before  wo  would,  with  Bockb  (2), 
derive  fundamental  measures  through  the  intermediary  of 
the  cube  roots  of  volumes.  Soutzo  wisely  remarks  en  the 
intrinsic  improbability  of  refined  rclatipns  of  this  kind 
(£talons  Pon-Jtraiix  Primittfi,  note,  p.  4). 

Another  idea  which  has  haunted  the  older  metrologists, 
but  is  still  less  likely,  is  the  connexion  of  various  measures 
with  degrees  on  the  earth's  surf-ice.  The  lameness  of  the 
Greeks  in  angular  measurement  would  alone  show  that 
they  could  not  derive  itinerary  measures  from  long  and 
accurately  determined  distances  ou  tho  earth. 

7.  Connexions  teilh  Coinage. — From  the  7th  /century 
B.C.  onward,  tho  relations  oi  units  of  weight  have  been 
complicated  by  the  need  of  the  interrelations  of  gold, 
silver,  and  copper  coinage ;  and  various  standards  have 
been  derived  thcorotically  from  others  through  the  weight 
of  one  metal  equal  in  value  to  a  unit  of  another.  Tliat 
this  mode  of  originating  standards  was  greatly  promoted, 
if  Bot  started,  by  tho  use  of  coinage  wo  may  see  by  the 
rarity  of  tho  Persian  silver  weight  (derived  from  the 
Assyrian  standard),  soon  after  the  introduction  of  coinage, 
as  shown  in  the  weights  of  Defennch  (29).  Tho  relative 
value  of  gold  and  silver  (17,  21)  in  Asia  is  agreed  gene- 
rally to  have  been  13^  to  1  in  tho  early  ages  of  coinage  ; 
at  Athens  in  434  n.c.  it  was  14  :  1  ;  in  Slaeodon,  350  RC, 
12i  :  1  ;  in  Sicily,  400  B.a,  15  :  1,  and  300  n.c,  12:1  ; 
in  Italy,  in  Isl  ccnturj-,  it  was  12  :  1,  in  tho  later  euipiro 
13'9  :  1,  under  Justinian  14'4  :  1,  and  in  modem  time* 
15'5  :  1,  bat  at  present  23  :  1, — tho  (Inctuntions  depend- 
ing mainly  on  the  opening  of  largo  mines.  Sihxr  stood  to 
copper  in  Ejrypt  ni  !>0  :  1  (Brugsch),  or  120  :  1  (Rcvil- 
lout);  in  early  Italy  and  Sicily  ns  2.'iO  :  1  (Momm«!n), 
or  120  :  1  (Soutzo),  under  tho  empire  120  :  1,  under 
Justinian  100  :  1  ;  at  present  it  is  150  :  1.  Tho  distinc 
tion  of  the  u»o  of  standards  for  trade  in  poncral,  or  for 
silver  or  gold  in  particular,  should  bo  noted.  Tho  early 
obscrvonco  of  tho  relative  volucs  moy  be  inferred  from 
Num.  vii.  13,  14,  whcro  silver  offerings  are  13  ond  7 
times  tho  weight  of  the  gold,  or  of  cquol  value  and  one- 
half  value. 

8.  /.r7fif  Rf^ulation  of  X'eanm, — Most  states  have 
preserved  official  standards,  iwually  in  IcinplcH  under 
priestly  cuitody.     ^he  Hebrew  "  shekel  of  tho  sancluai}'  ' 
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is  familiar ;  the  standard  volume  of  the  apct  was  secured 
in  the  Jromus  of  Anubis  at  Memphis  (35);  in  Athens, 
bo^iiU-s  the  standard  wcijiht,  twclvo  copies  for  public  coni- 
jvirison  were  kept  in  the  city  ;  also  standard  Volume 
miMsiiros  in  several  places  (?)  ;  at  Pompeii  tin-  block  with 
k'-iiidard  volumes  cut  in  it  was  found  in  the  portico  of  the 
loiiHu  (jj)  ;  other  such  standai-ds  are  known  in  Greek 
■  '■'.■  i  (Ciytbiuni,  Punidum,  and  Trajnnopolis)  (11,  ^^)  ;  at 
K  .  K'  the  standards  were  kept  in  the  Capitol,  and  weights 
also  in  the  temple  of  Hercules  (2)  ;  the  standard  cubit  of 
llio  Nilometer  was  before  Coiistantine  in  the  Serap;eum, 
but  was  removed  by  him  to  the  church  (j).  In  England 
the  Saxon  standards  were  kept  at  Winchester  before  OSO 
A.  p.,  and  copies  were  legally  compared  and  stamped  ;  the 
Xormans  removed  them  to  Westminster  to  the  custody  of 
the  king's  chamberlains  at  the  exchequer  ;  and  they  were 
preserved  in  the  crypt  of  Edward  the  Confessor,  while  re- 
maining royal  projwrty  (9).  The  eldest  English  standards 
remaining  arq  those  of  Henrj'  VII.  Many  weights  have 
been  found  in  the  temenos  of  Dcmcter  at  Cnidus,  the 
temple  of  Artemis  at  Ephesus,  and  in  a  temple  of  Aphro- 
dite at  Byblus  (44) ;  and  the  making  or  sale  of  weights 
may  have  been  a  business  of  the  custodians  of  the  temple 
standards. 

9.  Xamts  0/  Untis. — It  is  needful  to  observe  that  most 
names  of  measures  are  generic  and  not  "-peciiic,  and  cover 
a  great  variety  of  units.  Thus  foot,  digit,  palm,  cubit, 
stadium,  mile,  talent,  minn,  stater,  drachm,  obol,  pound, 
ounce,  grain,  metretes,  medimnus,  modius,  hin,  and  many 
others  mean  nothing  exact  unless  qualified  by  the  name 
of  their  country  or  city.  Also,  it  should  be  noted  that 
Some  ethnic  qualifications  have  been  applied  to  different 
systems,  and  such  names  as  Babylonian  and  Euboic  are 
ambiguous  ;  the  normal  value  of  a  standard  will  therefore 
be  used  here  rather  than  its  name,  in  order  to  avoid  con- 
fusion, unless  specific  names  exist,  such  as  kal  and  ntcn. 

All  quantities  stated  in  this  article  without  distinguish- 
ing names  are  in  British  units  of  inch,  cubic  inch,  or 
grain. 

SrAXDABDs  OF  Lencth. — Mast  ancient  measures  have  been 
derived  from  one  of  two  great  systems,  tliat  of  tho  cubit  of  20  03 
inches,  or  t!ie  Jigit  of  729  inch;  and  both  these  systems  are  found 
ID  the  earliest  remains. 

20'63  ins. — First  known  in  Dj-nasty  IV.  in  Egypt,  most 
accurately  20  fi20  in  the  Great  Pyramid,  varying  2051  to  2071  in 
Dyn.  IV.  to  VI.  (27).  Divided  decimally  in  lOOths  ;  but  usually 
marked  in  Egypt  into  7  palms  or  28  digits,  approximately  ;  a 
mere  juxtaposition  (for  convenience)  ot  two  incommensurate 
systems  (25,  27).  The  average  of  several  cubit  rods  remaining  is 
20  65,  age  in  general  about  1000  B.C.  {33).  At  Philje,  &.C.,  in 
Roman  times  2070  on  tho  Nilometcrs  (44).  This  unit  is  also  re- 
corded by  cubit  lengths  scratched  on  a  tomb  at  }5cni  H;isan  (44), 
and  by  dimensions  of  the  tomb  ot  Kamcssu  IV.  and  of  Edfu 
temple  (5)  in  papyri.  From  this  cul'^,  mahi,  was  formed  the  Xj/lon 
of  3  cubits,  tJ«  usual  length  of  a  walking-staff;  fathom,  itcnt,  ot 
4  coiiits,  and  the  Lficl  of  •16  cubits  (i8) ;  also  tho  sdianus  of  12,000 
oibits,  actually  found  marked  on  the  Mcmphis-P'aium  road  (44). 

Babylonia  had  this  unit  nearly  as  early  as  Egypt.  The  divided 
plotting  scales  lying  on  the  drawing  boards  of  the  statues  of  Gudea 
iXritnrr,  jxriii.  341)  are  of  )  20-89,  or  a  span  of  l0'44,  which  is 
divided  in  16  digits  of  0531  a  fraction  of  the  cubit  also  found  in 
Egypt  Buildings  in  AssjTia  and  Babylonia  show  20'5  to  206. 
The  Babylonian  system  was  sexagesimal,  thus  (18) — 
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'  Asia  Minor  had  this  unit  in  early  times, — in  the  temples  of 
Eph'-us 20-55,  .Samos 20-62  ;  HultschalsoclaimsPricne  20-90,  and 
the  stadia  of  Aphrodisias  20-67,  and  Lsodicea  20-94.     Ten  build- 
ings in  all  give  2063  mean  (iS,  25);  but  in  Armenia  it  rose  to  20-76 
in  late  Konian  times,  like  the  late  rise  in  Egy-pt  (25).     It  was  speci- 
ally divided  into  Jth,  the  foot  of  |th8  being  as  important  as  the 
cnbit. 
12  45  in>    '^'^  ""  especially  the  Creek  derivative  of  tho  20 -63 
5or20-75     '^"''''-    It  originated  in  Babylonia  as  the  foot  of  that 
*  ■     system  (24),  in  accordance  with  tho  scxary  system 

applied  to  the  early  decimal  division  of  tho  cubit     In  Greece  it  is 
^e  most  luual  unit,  occurring  in  th>>  Propyl.-ea  at.  Alliens  12--I4, 


temple  at  £(;iua  12'40,  ililctus  12-51,  tho  OljTnpio  conrso  12-62,' 

Ac.    (iS);  thirteen  buildings  giving  An   averngo  of  12-45,  mear. 

variation   06  (;5), -J  of '2075,  m.  var.    10.     Thodigit-i  palrestc, 

-i  fool  of  12-4;  then  tho  system  is 

irM     I  l|"culilt,      4>org>il« loenl...^.^ 

'"^     \le.. :. =ac<cna,      lO^plelhron.      (s^f'^i>'">- 

15-4  Inch  18-7  74-7  124-5  1245  74rO    . 

In  Etruria  it  probably  appears  in  tombs  as  12-45  (25)  ;  perhapi 
in  Romau  Britain  ;  and  in  medin-val  England  as  12-47  (25).         .-^ 


13-8  i 


This  foot  is  scarcely  known  monumimtally.     On  thrco 


lof^^o'-T"  ^?.vptiau  cubits  there  is  a  prominent  iiiark  at  tho  19th 
*  digit  or  14  inches,  which  shows  the  existence  of  such 
a  mea-sure  (33).  It  became  prominent  when  adopted  by  Philetrenis 
about  2S0  B.C.  as  tho  standard  of  Pcrgamum  (42),  and  probably  it 
had  been  shortly  before  adopted  by  tho  Ptolemies  for  Egypt.  From 
that  time  it  isoneof  the  principal  units  in  tho  literature  (Didymus, 
&c,),  and  is  said  to  occur  111  the  temple  of  Augustus  at  Pcrgamum  oa 
13-8  (iS).  Fi.ved  by  tho  Romans  at  10  digits  (134-Rom«n  foot), 
or  its  cubit  at  IJ  Roman  feet,  it  was  legally -13 -91  at  123  no. 
(42):  and  74  Philctierean  stadia  wero-Komon  milo  (iS).  Tho 
multiples  of  tho  20-63  cubit  arc  in  late  times  generally  reckoned  in 
these  feet  of  J  cubit  Tlfe  name  "Babylonian  foot"  useil  by 
Bockh  (3)  is  only  a  theory  of  his,  from  which  to  derive  volumes 
and  weights  ;  and  no  evidence  for  this  name,  or  connexion  vith 
Bahylou,  is  to  be  found.  Much  has  been  written  (2,  3,  33)  on  sup- 
posed cubitsof  about  17-18  inches  derived  from  20-G3, — mainly,  in 
endeavouring  to  get  a  basis  for  tho  Greek  and  Roman  feet,  but 
those  are  really  connected  with  tho  digit  system  ;  and  the  monu- 
mental or  literary  evidence  for  such  a  division  of  20-G3  will  not 
17-30  ^'^^*'  '^'^amination.  There  is,  however,  fair  evidence  for 
■i  of -T0-"6  ""''^"f  1^''"'  ""<'  l'^'**'  °''  A  of  20 -76  in  Persian  biiild- 
**  "  '  ■  ings  (25) ;  and  the  same  is  found  in  Asia  Minor  as  17-25 
or  I  of  20-70.  On  tho  Egyptian  cubits  a  small  cubit  is  marked  as 
about  17  inches,  which  may  well  be  this  unit,  as  J  of  206  is  17-2  ; 
and,  as  these  marks  are  placed  br/orc  the  23rd  digit  or  17 '0,  they 
cannot  refer  to  6  palms,  or  17-7,  which  is  tho  24th  digit,  though 
they  are  usually  attributed  to  that  {^3).  \ 

AV'o  now  turn  to  the  second  great  family  based  on  the  digit. 
This  has  been  so  usually  confounded  with  the  20-63  faniily,  owing 
to  the  juxtaposition  of  28  digits  with  that  cubit  in  Egypt,  that  it 
should  be  observed  how  the  difficulty  of  their  incommensurability 
has  been  felt  For  instance,  Lcpsius  (3)  supposed  two  primitivo 
cubits  of  13-2  and  20-63,  to  account  for  23  digits  being  only  20  4 
when  free  from  the  cubit  of  20-63, — the  first  21  digits  being  in  soma 
(!asesmade  shorter  on  the  cubits  to  agree  with  the  true  digit  standard, 
while  tho  remaining  4  are  lengthened  to  fill  up  to  20-6.  In  tho 
-727  ins  Dynasties  IV.  and  V.  in  Egypt  the  digit  is  found  in  tomb 
sculptures  as  -727  (27);  while  from_  a  dozen  cxai^iples 
in  tho  later  remains  we  find  the  mean  -728  (25).  A  length  of  10 
digits  is  marked  on  all  tho  inscribed  Egyptian  cubits  as  the  "lesser 
span  "  (33).  In  Assyria  the  some  digit  appears  a.s  -730,  partici\larly 
at  Nimrud  (25) ;  and  in  Persia  buildings  show  the  10-digit  length 
of  7-31  (25).  I,n  Syria  it  was  about  -728,  but  variable  ;  in  eastern 
Asia  Minor  more  like  the  Persian,  being  -732  (25).  I'n  these  cases 
the  digit  itself,  or  decimal  multiples,  seem  to  have  heen'used.        ^ 

18*23     '^'*^  pre-Greek  examples  of  this  cubit  in  Egypt,  men- 

r  .-oq  tioned  by  Bockh  (2),  give  1823  as  a  mean,  which  is 
i.y.  25   jj^jj^  ^j  .-25,^  ^jjj  ^^^   j^^  relation  to  the  20-63 

cubit.  This  cubit,  or  one  nearly  equal,  was  used  in  Judiea  in' the 
times  of  the  kings,  as  the  Siloam  inscription  n.ames  a  distance  of 
1758  feet  as  roundly  1200  cubits,  showing  a  cubit  of  about  17-6 
inches.  This  is  also  evideiitly  tho  Olympic  cubit ;  and,  in  jiur.^iuanco 
of  the  decimal  multiple  of  the  digit  found  in  Egypt  and  Persia, 
the  cubit  of  25  digits  was  J  of  the  orguia  of  100  digits,  tho  series 
being 

old  digit,   {'Jo'Ji™''"'      *;}orgula,     10  =  ommn,      10=.stadion. 

-729  Inch  i's-'j' 72-9  729  7290 

Then,  taking  ?  of  tho  cubit,  or  J  of  the  orguia,  as  a  foot,  the  Greeks 
arrived  at  their  foot  of  1214  ;  this,  though  very  well  known  in 
literature,  is  but  rarely  found,  and  then  generally  in  the  form  of 
the  cubit,  in  monumental  measures.  Tho  Parthenon  step,  cele- 
brated as  100  feet  wide,  and  apparently  225  feet  long,  gives  by 
Stuart  12-137,  by  Penrose  12-105,  by  Paccard  12-148,  dilTerencea 
due  to  scale  and  not  to  slips  in  measuring.  Probubly  12-16  is  the 
nearest  value.  There  arc  but  few  buildings  wrought  on  this  foot 
in  Asia  Minor,  Greece,  or  Roman  remains,  Tho  Greek  system, 
however,  adopted  this  foot  as  a  basis  for  decimal  multiplication, 
forming 

foot,         10=nceena,         IO=plcthron, 
nic  Indies  ISl-O  I21C 

which  stand  as  Jth  of  tho  other  decimal  series  based  on' tho 
digit.  This  is  tho  agrarian  system,  in  conti-aSt  to^the  orguia 
system,  which  was  the  itinerary  series  (33). 

Then  a  further  modification  took  place,  to  avoid"  the  inconven- 
ience of  dividing  the  foot  in  165  (bo'ts,  and  a  new  digit  was  formed 
— longer  than  any  value  of  the  old  digit — of  I'j  of  the  foot,  or  -760. 
so  LhHt.  the  series  run 


25  > 
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dlcft, 
7C  Inch 


{^: 


Ti9 


I0=st«()ior. 

;20« 


This  foirontion  of  tU  Greek  system  (25)  is  only  all  infcrcni.:  from 
the  facts  yet  knomi,  for  nc  hive  not  sulKcient  information  to  provr 
it,  thousli  it  sefins  much  the  simplest  nnJ  most  hkcly  historj-. 

Serins  the  good  reasons  for  this  di^it  liaving  been  ex- 
,]~  Jz,  portcdto  the  West  from  Egypt— from  the  presence  oftlic 
lex  •/26  jg.23  ^^^^,it  ;„  E^-pt,  and  from  the  -729  digit  being  the 
decimal  base  of  tlic  Greek  long  measures— it  is  not  surprising  to  find 
it  in  use  in  Italvasa  diiit,  and  mnltiplied  by  ICasa  foot.  The  more 
40,  as  the  half  of  this  foot,  or  8  digits,  is  marked  off  as  a  measure  on 
the  Egyptian  cubit  rods  {33).  Though  Qiieipo  has  opposed  this  con- 
nciioh' (not  noticing  tlie  Greek  link  of  tlie  digit),  he  agrees  that  it 
is  suj  (.ortcd  by  the  Egyptian  square  lOiiisure  of  the  plethron,  being 
tiual  to  the  Roman  actus  (33).  The  foot  of  11  -6  api>care  prorably 
r.rst  in  the  prehistoric  and  early  Greek  remains,  and  is  certainly 
found  in  Etnirian  tomb  dimensions  as  ITSfl  (25).  Dorpfeld  con- 
siders this  as  the  Atlic  foot,  and  states  the  foot  of  the  Greek 
mctrological  relief  at  Oxford  a?  11  65  (or  11-61,  Hnltsch).  Hence 
ive  see  that  it  proUibly  passed  from  the  East  tlirough  Greece  to 
Etruria,  and  thence  became  the  stapdard  foot  of  Itome  ;  there, 
ihough  divided  by  the  Italian  dnodecininl  system  into  12  unciw, 
ij  always  maintained  its  original  16  digits,  which  arc  found  marked 
on  Fonie  of  the  foot-measures.  The  well-known  ratio  of  25  :  24 
between  the  1216  foot  and  this  we  see  to  have  arisen  through  one 
being  i  of  100  -nd  the  other  16  di"its,— 165  :  16  being  as  25  : 
24,  the  legal  ratio.  The  mean  of  a  dozen  footmeasnres  (i)  gives 
ir616±008,-=ond  of  long  lengths  and  buildings  ir607±  01.  In 
Britain  nnd  .Urica,  however,  the  Romans  used  a  rather  longer  form 
(25)  of  about  ir63,  or  a  digit  of  730.  Their  scries  of  measures  was 
dliTlIas.  4-paliQut,  ispcs.  5  =  p«tnil,  ISistudtam,  8=innHMre; 
7K11BCI!  JM  Il«2  M-1  J26J  68.100 

also 

onela  ■^S  =  l';  pes,      p*ImlpM  14-5?=5  p«1ml,     cubitus  17-43  =  6  palmi. 

Either  from  its  Pelasgic  or  Etrurian  use  or  from  Romans,  this  foot 
appars  to  have  come  into  prehistoric  remains,  as  the  circle  of 
^tuaehenge  (25)  is  100  feet  of  11-66  across,  and  the  same  is  found 
m  one  or  two  other  cases.  11  60  also  aniieai-s  as  'he  foot  of  some 
niediieyal  English  buildings  (25). 

We  novr'tw-ss^to  units  bctw»ea  whicL  «•■  caunot  state  anv  con- 
nexion. 

2S-1.— The  earliest  sign  of  this  cubit  is  in  a  chamlier  at  Abydos 
144)  about  1400  B.C.;  there,  below  the  sculptures,  the  plain  wall  is 
marked  out  by  red  designing  lines  in  spaces  of  2513±  -03  inches, 
which  have  no  relation  to  the  size  of  the  chamber  or  to  the  sculpture. 
They  mnst  therefore  have  been  marked  by  a  workman  using  a  cubit 
of  2.'.13.     Apart  from  mediaeval  nnd  other  very  uncertain  data, 
Buch  as  the  .Sabbath  day's  journey  being  2000  middling  paces  for 
2000  cubits,  it  appears  that  Josephus,  using  the  Greek  or  liomau 
cubit,  gives  half  as  many  more  to  each  dimension  of  the  temple 
than  O0.-S  the  Talmud  ;  this  shows  the  cubit  used  in  the  Talmud 
for  temjile  nicasurei  to  be  certainly  not  under  25  inches.    Evidence 
of  the  early  ]ieriod  is  given,  moreover,  by  the  statement  in  1  Kings 
(»ii.  26)  that  the  braren   sea   held  2000   batlis  ;   the  bath  being 
nljout  2300  cubic  iuches,  this  would  show  a  cubit  of  25  inches. 
The  corrupt  text  in  Chronicles  of  3000  lathi  would  need  a  still 
longer  cubit;  and,  if  a  lesser  cubit  of  21  8  or  18  inches  b«  taken, 
tl  '^  rr— ;lt  for  the  size  of  the  bath  would  l>«  impossibly  small.     For 
L  cubits  see  18-2  and  21-6.    Oppert  (24)  concludes  from 
tint  there  was  in  Assviiaa  loyal  cubit  of  J  the  U  cubit, 
1...    .    ...:, J  four  monuments  sdow  (25)  a  cubit  averaging  25 -28. 

lor  i"enia  Queipo  (33)  relies  on,  and  develops,  an  Arab  statement 

(|.r.  th,  Arab  /•nthnma  cubit  was  the  royal  Persian,  lliu»  fixing  it 

-  V  ;  and  the  Persian  gucrzo  at  ])re»cnt  is  25,  the 

H  limes  this,  or  37i  inches.     As  a  unit  of  1  013, 

id,  i<  most  commonly  to  be  deilnced  from  the 

nnrin.t  i'eriian  buildings,  wo  may  take  25  34  ns  the  nearest  ap- 

pros'-!,  to  the  ancient  Persian  unit.  ■ 

81-6.  — Tlie  circuit  of  the  citv  wall  of  Khorsabnd  (24)  is  minutely 
sUlf  1  on  a  til.Ut  ai  24,740  feet  (U),  and  from  the  actual  aire 
the  b'  u  tlirrrtote  10  606  inches  Hence  the  recorded  seiics  of 
naaaurcs  on  the  .Senkereh  tablet  are  valued  (Oppert)  as  - 

IW.(p.lm),    J-f,    S.iisna,    J-M,    •-(•>     Il-ns,    JO.kaiba. 
""'•    l«....r.........  -U.  M -(«> 

itind,  »•       10 «      CI*       ii»-«     «»       i.n*      ni.JM 

Other  nni's  sr*  the  auklum  or  lU-6-4,  and  cubit  of  IV  -i\t. 


»hir 
the  -1 

10 :  lot 
probably 


iicd  In  this  tablet.     In  Persia  (14)  the  Mriet  ou 


KOaiasrar«u, 
7701 


tO-psrslhslfii, 
211, IN 


4(*,3<0 


•  anftiHs, 
1«7 


;  in4  ffSRi* 
US 


•  I  jnkatit ; 
11-4 


alM  biiD  • 
42  • 


}  sratnt 


lO.TliutJ; 
IS  Inch  1«7  10  7 

The  ralnes  hT*  given  %r*  ffm  •"m**  Per^i^n  huihUt.p*  (25),  which 

Imliral.  21   '  '^''"  •••"• 

Ij  21  i2  '•  or  about 

1ft  »  msrlc-  Hi)- 


This  cubit  was  mSC  much  asc-J  by  ths  Jctts  (53),  auu  is  so  ofleu 
referred  to  that  it  has  eclipsed  the  25  1  cubit  in  roost  writers.  The 
Gemara  names  3  Jewish  cubits  (2)  of  5,  6,  and  7  palms;  ind,  as 
Oppert  (24)  shows  that  25-2  w-as  reckoned  7  palms,  21-6  b«ing  ft 
palms,  we  may  reasonably  apply  this  scale  to  the  Gemara  list,  and 
read  it  as  13,  21-6,  and  25  2  inches.  There  is  also  a  great  amount 
of  mcdi.-cval  and  other  data  showing  this  f  ubit  of  21  "6  to  have  Wen 
familiar  to  the  Jews  after  their  captivity  ;  but  there  "is  no  evidence 
for  its  earlier  date,  as  there  is  for  the  25-iuch  cubit  (frotn  the  brazen 
sea)  and  for  the  ISinch  cubit  from  the  Siloam  inscription. 

From  Assyria  also  it  passed  into  Asia  Minor,  being  found  on  tbo 
city  standard  of  Ushak  in  Plirygia  (33),  engraved  as  21  -8,  divided 
into  the  Assyrian  foot  of  10-8,  and  lialf  and  quarter,  5-4  and  2-7. 
Apparently  the  same  unit  is  found  (iS)  at  Heracha  in  Lucania, 
21  -86;  «nd,  as  the  general  foot  of  the  South  It.ilians,  or  Oscan  foot 
(18),  best  defined  by  the  100  feet  square  being  ^,  of  the  jugerum, 
and  therefore- 10 -SO  or  half  of  2160.  A  cubit  of  21-5  seems 
certainly  to  be  indicated  in  prehistoric  remains  in  Britain,  and  also 
in  early  Christian  buildings  in  li-eland  (25) 

.  22-2. — Another  unit  not  far  different,  but  yet  distinct,  is  found 
apparently  in  Punic  renuains  at  Carthage  (25),  about  1116  (22  -32), 
and  probably  also  in  Sardinia  as  11-07  (22-14),  where  it  would 
natur.ally  be  of  Punic  origin.     In  the  Hauran  2216  is  shown  by  a 


basalt  door  (British  Museum),  and  perhaps  elsewhere  iu  Syria  (2t). 

some  prehistoiic  English  remains  as  22-4 


It  IS  of  some  value  to  trace  this  measure,  since  it  is  indicated  by 


20-0. — This  unit  may  l>e  that  of  the  pre-Semitie  Mesopotamians, 
as  it  is  found  at  the  early  temple  of  Mukayyir  (Ur);  and,  with  a  few 
other  cases  (25),  it  averages  19-97.  It  is  described  by  Oppert  (24), 
from  literarj-  sources,  as  the  great  U  of  222  susi  or  39 -96,  double  of 
19-93;  from  which  was  formed  a  reed  of  4  great  U  or  1598.  The 
same  measure  decimally  divided  is  also  indicated  by  buildings  in 
Asia  Minor  and  Syria  (25). 

19-2. — In  Persia  some  buildings  at  Persepolis  and  other  place* 
(25)  are  constntcted  on  a  foot  of  96,  or  cubit  of  19-2;  while  the 
modern  Persian  arish  is  3827  or  2x1913.  Tlic  same  is  found 
very  clearly  in  Asia  Minor  (25),  averaging  19  3 ;  and  it  is  known  in 
literature  as  the  Pvthie  foot  (iS,  33)  of  975,  or  i  of  195,  if 
Censorinus  is  rightly  understood.  It  may  be  shown  by  a  mark 
(33)  on  the  26tli  digit  of  Sharpe's  Egjptian  cubit-  192  inches. 

13-3.— This  measure  does  not  seem  to  U-long  to  very  early  timea, 
and  it  may  )irobably  have  originated  in  Asia  Minor.  It  is  found 
there  as  1335  in  buildings.  Hultsch  gives  it  rather  less,  at  IS'l, 
as  the  "small  Asiatic  foot."  Thence  it  lassed  to  Greece,  where  it 
is  found  (25)  as  13  36.  In  liomanoAiiican  remains  it  is  often 
found,  rather  higher,  or  13-45  average  (25).  It  lasted  in  Asia 
apjiarently  till  the  building  of  the  palace  at  Mashita  (620  A.D.), 
where  it  is  1322,  according  to  the  rough  measures  wo  havo  (2J). 
And  it  may  well  be  the  origin  of  the  dita  Stambuli  of  26  6,  t«if« 
13  3.  Found  in  Asia  Minor  and  northern  Greece,  it  does  not  appear 
unreasonable  to  connect  it,  as  Hultsch  does,  with  the  Belgic  foot 
of  the  Tungri,  which  wa-i  legalized  (dr  jwrhaps  introduced)  by 
Drusus  when  governor,  as  \  longer  tlinii  the  Roman  foot,  or  13-07; 
this  statement  was  evidently  an  apjiroximatiou  by  an  increase  of  2 
digits,  so  that  the  small  dilference  from  13-3  is  net  worth  notice 
Further  the  pertica  was  12  feel  of  18  digits,  i.e.,  Drusian  feet. 

Turning  now  to  England,  wc  find  (25)  the  cemmonest  building 
foot  up  to  the  15th  century  averaged  13  22.  Here  we  see  the 
Belgic  foot  passed  over  to  lingland,  and  wc  can  fill  the  gap  to  a 
considerable  extent  from  the  itinerary  measures.  It  hat  bceu 
shown  (31)  that  the  ohl  English  mile,  at  least  as  far  back  as  tha 
13th  century,  was  of  10  and  not  8  fnrlongv  It  was  therefore  etjual 
to  79,200  inches,  and  divided  decimally  into  10  furlongs  lOO 
chains,  or  1000  fathoms.  For  the  existence  of  this  fathom  (halt 
the  Belgic  pertics)  we  have  the  proof  of  its  half,  or  yard,  needing 
to  be  suppressed  by  stntuto  (9)  in  1439,  as  "the  yanl  and  full 
hand,"  or  aliout  40  inehcv— evidently  the  yard  of  the  most  usual 
old  English  fool  of  13-22.  nhuh  wcuhl  U  3906.  We  can  restor* 
then  the  old  English  systrni  of  long  measure  from  the  buildinn, 
the  iUtuteprohibilion,  the  surviving  chain  and  fuilong,  and  Ilia 
old  English  mile  shown  by  maps  and  itineraries,  thus  :— 

ton.     3-Yinl.      J-'illiom.      10. chain.     IO-torl«ii«.      10-mllJ. 
)IJJ  WM  75  M  T»>  7MJ  7S.2J0 

Such  a  r<-;rilnr  and  extensive  system  eouM  not  have  betn  put  int« 
use  i-        '        -    -1,0  whole  cou;  -  '  ;,ly  in  1250,  rsiwcislly  as 

it  n  i   to  resist  .  now  in  use,  which  wae 

,n(„,. Iya«950.     V'  -  ■    i.|>o»e  that  such  a  syitem 

would  be  invented  and  become  geneml  in  face  of  the  li««  enforcing 

fV-  12-i!i'-h  fo"(      Therefnr<i  ii  ninsi  lie  datxl  some  lime  Ufore  the 

-    ■      '  wo  can  now  hoj*  to  the 

:id  or  4th  century,  ..nd 

i.lgic  tribes  into  Britain. 

Ittttumnt-  I  li,i...,ii>  d.-.i.,.!  .y.teinofOermttn  oiid 

Britain  IS  I  the  mo<lern  df-im»l  metric  «i  stem.     ll«d  it 

not  '  >en  out  by  the  rjinch  foot,  and  renrrtsed 

\,y    -  ;  its  yard  ond  mile,  w'  should  need  but  a 

■»i  1  ur  nieiiiurea  in  accord  with  tho  metre. 
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Th«  C«llic  lengi,  or  1etgu«,  it  »  di(T«r«nt  unit,  being  1'69 
British  miles  by  the  very  conconlniit  itinerary  of  the  Uonloaux 
julgnm.  Tlii«  appcara  to  be  the  Rrost  C-ltio  hu'osum,  w  opposi'J 
to  the  old  EnghaJi,  or  Germdiiic,  mile.  In  the  «orih->vr»t  of 
EqgUnd  and  ia  \Vili-«  this  mile  lasted  as  1  SO  British  miloa  till 
)?•><>:  and  the  p<T<;h  of  thiwe"  parts  was  lorrespondiiiRly  longer 
:ury  i3i).    The".''  '  ile"  was  fiOOO  foot,  .md 

<  was  the  mile  »  liicd  to  5280  feet,  or  8 

:  _  .  _  ^..  a;,.1  so  iKHTtme  the  hr  '    mile. 

Sr.k.scAKDs  or  Area. — ^Ve  cituuoi  lure  d<.>scribo  these  in  detail. 
Usually  they  were  formed  in  each  country  on  the  squares  of  the 
long  measures.     The  Creek  system  »tu— 
feel,         SSahexapodn 

100* Kcisns,      SSBaronrs,      4»plothron. 

I-OTTK.  r>-  S*'"      l'>'e»  IJ67  10,S68 

The  Roman  .system  was — 

pes.      ioo-dKempcda,     M-cilma.     4-sctii9,     l-Joiterum, 
-Maq.  ri.  M  3M«  >3,93<!  i',0<3 

JOitcrom,     lahortdlum.     lOOacenturla.     4«ialtus. 
-CSOlacra  l-Nl  15«l  •I964 

Standards  of  Volume.— Therf  is  great  uncertainty  .is  to  the 
exact  values  of  all  ancient  standards  of  volume. — tho  only  precise 
data  beirg  those  resulting  from  tho  theories  of  volumes  derived 
from  the  culxs  of  feet  and  oubits.  Such  theories,  as  wo  have 
noticed,  are  extremely  likely  to  be  only  approximations  in  ancient 
times,  even  if  recognijcd  then ;  and  our  data  are  quite  inadequate 
for  clearing  the  subject.  If  certain  equivalences  between  volumes 
in  ditlerent  countries  are  stated  here,  it  must  be  plainly  understood 
that  they  are  only  known  to  be  approximate  results,  and  not  to 
give  a  certain  basis  for  any  theories  of  derivation.  All  tho  actual 
moDumental  data  that  wa  have  are  alluded  to  here,  with  their 
amounts.  The  impossibility  of  "safe  correlation  of  units  necessitates 
a  division  by  countries. 

Efypl. — The  hou  was  the  usual  small  standard  ;  by  8  vases 
which  have  contents  stated  in  hons  (8,  12,  20,  22,  33,  40)  the 
mean  is  29'2  cubic  inches  ±'6;  by  9  unmarked  pottery  measures 
(30)  291±'16,  and  divided  by  20;  by  18  vases,  supposed  multiples 
of  hon  (I),  32  1±'2.  These  last  are  probobly  only  rough,  and  wo 
may  take  29*2  cubic  inches  db'5.  This  was  reckoned  (61  to  hold  5 
ntcns  of  water  (uteu .  • .  1470  grains),  which  agrees  well  to  tho  weight ; 
but  tliis  was  probably  an  approximation,  and  not  derivative,  as 
there  is  {14)  a  weight  called  shct  of  4*70  or  4*95  uten,  and  tliis 
was  perh.ips  the  actual  wciglit  of  a  hon.  The  variations  of  hon  and 
Mten,  however,  cover  one  another  completely.  From  ratios  stated 
before  Greek  times  (35)  the  series  of  multiples  was 

ro,       8  =  hon,      4  =  hOQna,      10  =  apct/ 10  =  (Tlieban).  10  =  8ft. 

or  t>cslia\4  =  luina 
1  «i  cub.  In.    3»I  lie-3  1108  4672  11,C80        110,800 

(Theban)  is  the  "great  Theban  measnre." 

In  Ptolemaic  times  tho  art-iba  (2336-),  modified  from  tho  Persian, 
■WIS  general  in  Egypt,  a  working  equivalent  to  the  Attic  metretes, — 
Talue  2  ajjet  or  i  tama  ;  medimnus  —  tama  or  2  artabas,  and  fractions 
down  to  jl,  art.iba  (35).  In  Roman  times  the  artaba  remained 
(Didvmus),  but  i  was  the  usual  unit  (name  unknown),  and  this 
waa  divided  down  to  ^  or  ^fj  artaba  (35),— thus  producing,  by  ,', 
artaba  a  working  equivalent  to  the  xestes  and  sextavius  (35). 
Also  a  new  Roman  artaba  (Didymus)  of  1540'  was  brought  in. 
Beside  the  equivalence  of  the  hon  to  5  utens  weight  of  water,  tho 
mathematical  papyru9{35)  gives  5  besha«§  cubic  cubit  (Revillout's 
interpretation  of  this  as  1  cubit'  is  impossible  geolnetrically,  see 
Jiev.  Ey.^  1S8J,  for  data) ;  this  is  very  concordant,  but  it  is  very 
unlikely  for  3  to  be  introduced  in  an  Egyptian  derivation,  and 
probably  therefore  only  a  working  couiv-ilent.  The  other  ratio  of 
Revillout  and  Hultsch,  320  hons  — cubit^  is  certainly  approximate. 
■  Sijria,  Patcsline,  aiid  Babi/lonia. — Here  there  are  no  monumental 
data  known  ;  and  the  literary  information  docs  not  distingui.sh  tlie 
closely  connected,  perhaps  identical,  units  of  these  lands.  More- 
OTpr,  none  of  the  writers  are  before  the  IJoman  period,  and  many 
relied  on  arc  mediaeval  rabbis.  A  large  number  of  their  statements 
are  rough  (2,  18,  33),  being  based  on  tho  working  equivalence  of 
the  bath  or  epba  with  the  Attic  metretes,  from  which  are  some- 
times drawn  fractional  statements  whicli  seem  more  accurate  than 
they  are.  This,  however,  shows  tlie  bath  to  be  about  2500  cubic 
incces.  There  are  two  better  data  (2)  of  El>iphaniu3  and  Theo- 
doret, — Attic  medimnus  — 1^  baths,  and  eaton  (^  bath)  — If  modii ; 
these  give  about  2240  and  22C0  cubic  inches.  The  best  datum  is  in 
Josephus  (AfU.,  iii.  15,  3),  where  10  baths  — 41  Attic  or  31  Sicilian 
jnedimni,  for  which  it  is  agreed  we  must  read  modii  (33) ;  hence 
the  bath  -  2300  cubic  inches.  Thus  these  three  different  reckonings 
agree  closely,  but  all  equally  de|>end  on  the  Greek  and  .Roman 
•tandarils,  which  are  not  well  fixed.  The  Sicilian  modiua  here  is 
i>,  or  slightly  under  i,  of  the  bath,  and  so  probably  a  Punic  variant 
of  the  i  bath  or  saton  of  Phoenicia.  One  close  datum,  if  trust- 
worthy, would  be  log  of  water  — Assyri.nn  mina  .•.  bath  about  2200 
rubic  inches.  The  r.-ibbinical  statement  of  cubic  cubit  of  21*5 
holding  320  logs  puts  the  bath  at  about  2250  cubic  inches  ;  their 
Jog-measure,  holdmg  six  hen's  eggs,  shows  it  to  be  over  rather  than 
under  this  amount ;  but  their  reckoning  of  bath  -  i  cubit  cubed  is 


but  approxima.e  ;  by  21-5  it  is  1240,  by  25 'I   it  ia  1690  cable 

inches.     Th«  earliest  Hebrew  system  was- 

/  homer— wot 
\  ov  kor— dry. 

•w.ooo 


(log,     ("kub). 3~liln, 

'lasitrtlii 10 

S2  cub.  In.      13*      »30  2S3 


\      /lialh,  orl 


io« 


nm 


'I»sar<in  ("  tenth-deat")  is  also  called  gomer.  Tho  log  and  kab  are 
not  found  till  tho  later  writings  ;  but  tho  ratio  of  hin  to  'isSiTron  is 
practically  fixed  in  early  times  by  tho  proportions  in  Kum.  xv. 
4-9.  Epiphanius  stating  great  hin  =  lff  xestes,  and  holy  hin  — 9, 
must  refer  to  Syrian  xe-stes,  equal  to  24  and  12  Roman  ;  this  makes 
holy  hin  as  above,  and  great  niu  a  double  hin,  i.e\  seah  or  saton. 
His  other  statements  of  saton  — 53  or  50  sextaria'  remain  unex- 
plained, unless  this  bo  an  error  for  bath  — 56  or  60  Syr.  sext.  and 
.  • .  —  2290  or  2500  cubic  inches.  ThQ  wholesale  theory  of  Rcvillout 
(35)  that  all  Hebrew  and  Syrian  measures  were  doubled  by  the 
Ptolemaic  revision,  while  retaining  the  samo  names,  rests  entirely 
on  the  resemblance,  of  the  names  npet  and  tpha,  and  of  log  to  the 
Coptic  and  late  measure  lok.  But  there  are  other  reasons  against 
occepting  this,  besides  the  improbability  of  such  a  change. 
The  Phcenician  and  old  Carthaginian  system  was  ( 18) — 
loft,  4sknb,  Oaftaton,  30  =  corua, 
31  cub.  In  123  740  22,200 

valuing  them  by  31  Sicilian  — 41  Attic  modii  (Josephus,  above). 
The  old  Syrian  system  was  (18) — 
cotyle.    2=Syr.xeste8,    18=sabilJia  or  aaton,   lJ=colIaMion,    2=bath-ariaba ; 
21  cub.  In.  ■»  .  740  1110  2220 

also 

Syr.  xestes,     4s=mflrl3,     2= metretes  or  artaba; 
41  18S0  3700 

The  later  dr  Seleucidan  system  waa  {18) — 

cotyle,     2  =  Syr.  xc9!e8,     90  =  SjT.  metretes, 
22     •  44  4000 

the  Syrian  being  1 J  Roman  sextarii. 

The  Babylonian  system  was  very  similar  (18)  — 

/i\  .J       „   1,1.      /  I.'»  =  niarlB 

;«),  j4  =  capltha,  |,g^ cpha,      10=l.onioi-,      6  =  achane. 

33  cub.  In.         132  ISeO      2380  23,800  142,800 

The  approximate  value  from  eapitha  — 2  Atticchoenices  (Xenophon) 
warrants  us  in  taking  the  achane  as  fixed  in  the  following  system, 
■  which  places  it  closely  in  accord  with  the  preceding 
la  Persia  Hultsch  states — 


eapetis 48=artBb(r, 

inaiia 

74-4  cub.  In.      1583  3570 


;  achane, 
142,800 

•the  absolute  values  being  iixcd  by  artaba  —51  Attic  chcenicea 
(Herod.,  i.  192).  The  maris  of  the  Pontic  system  is  i  of  the  above, 
and  the  Macedonian  and  Naxian  maris  ^^  of  the  Pontic  (iS).  By 
the  theory  of  maris -i  of  20'C*  it  is  1705'  ;  by  maris- Assyrian 
talent,  1850,  in  place  of  1850  or  1960  stilted  above ;  hence  the  more 

.  likely  theory  of  weight,  rather  than  cubit,  connexion  is  nearer  to 
the  facts. 

Algindan  System. — This  is  so  called  from  according  with  tho 
.lEginctan  weight.  The  absolute  data  are  all  dependent  on  the  Attic 
and  Roman  systems,  as  there  arc  no  monumental  data.  The  series 
of  names  is  the  same  as  in  the  Attic  system  (18).  The  values  are 
IJ  X  the  Attic  (Athena;as,  Theophrastus,  he.)  (2,  iS),  or  more  closely 
11  to  12  times  i  of  Attic.  Hence,  the  Attic  cotyle  being  17'5 
cubic  inches,  the  .lEginetan  is  about  257.  The  Boeotian  system 
(iS)  inc'luded  the  achane;  if  this-Pcrsian,  then  cotyIe-247. 
Or,  separately  through  the  Roman  system,  the  mnasis  of  Cyprus 
(i8)-170  aextarii ;  then  tho  cotyle-24-8.  By  tho  theory  of  the 
metretes  being  Ij  talents  iEginotan,  the  cotylo  would  bo  JO'S  to 
24  7  cubic  inches  by  tho  actual  weiglits,  which  have  tended  to 
decrease.  Probably  then  25 '0  is  tho  best  approximation.  By  tho 
theory  (18)  of  2  metrctes-cubo  of  the  18'67  cubit  from  the  I2'45 
foot,  the  cotyle  would  be  about  25-'(,  within  -4  ;  but  then  such  a 
cubit  is  unknown  among  measures,  and  not  likely  to  be  formed, 
as  12-4  is  4  of  20-6.     The  jEginetan  system  then  was— 

cotyle,     4=ch«nlx,  {^:?.','.°".!'.i;;,e«;i',"-4'r;;'ei;eles;    '5j.}=  medimnus. 
25  cub.  In.  100  300         800  3200  4S00 

.    This  was  the  system  of  Sparta,  of  Bctotia  (where  tho  aporrjma 

—  4  chcenices,  tlie  cophinus^O  chcenices,  and  saites  irv  saton  or 
hecteus-2  aporrymsc,  while  30  medimni-achane,  evidently 
Asiatic  connexions  throughout),  and  of  Cyprus  (wliera  2  choes- 
Cyprian  medimnus,  of  which  5  — mediihnua  of  Salamis,  of  which  .2 

—  mnasis)  (i8). 

^Uic  or  Usual  Orcck  Si/slcm.— Tho  absolute  value  of  this  system 
is  far  from  certain.  The  best  data  arc  three  stone  slals,  each  with 
several  standard  volumes  cut  in  them  (il,  iS),  and  two  named 
va'-es.  The  value  of  the  cotylo  from  the  Naxian  slab  is  15'4  (best, 
others  14--6-19'6);  from  a  Vase  about  IG'G;  from  the  .'.'anidum  slab 
171  (var.  16-2-18-2) ;  from  a  Capuan  vase  17'S  ;  frcni  the  Canus 
slab  17-8  (var.  17'-18).  From  these  we  may  take  ■i7'5  as  a  fair 
approximation.  It  is  supposed  that  tho  Panathennic  vases  were 
intended  as  metretes  ;  this  would  show  a  cotyle  of  14"4-17'1.  Tho 
theories  of  connexion  give,  for  the  value  of  the  cotyle,  metretes  — 
/Eginetan  talent,  .■ .  15-4-IC-6  ;  metretes -J  of  12'10  cubed,  .'.  16'6! 


485 


WEIGHTS    AND    :\IEASURES 


n)ctr»tM-fJofl2-16  cubed,  .•.  16-8;  medimnus - 2  Attic  talents, 
hecten3-20  minffl,  choenut-2J  mine,  .•-  16-75;  mctrctC3-3 
cobic  spithami  (J  cubit-S12).  .-.  17'5  ;  6  m6tretes-2  feet  of 
1345  cubed,  .•.  I'S  cubic  inches  for  cotyle.  But  probably  as 
good  theories  could  be  found  for  any  other  amount ;  and  certainly 
the  facts  should  not  be  ?et  aside,  as  almost  every  author  has  done, 
in  favour  of  some  en?  c£^  half  »  dozen  theories.  The  system  of 
multiples  was  for  liquids — 

rv'iihiu,     li=oxTl>aphon,     4=cctTle,     15=chon».      lJ=in*tre;cj, 
Minb.  Ul.  it  KS  210  5520 

irith  the  tetarton  (3 '8),  2-cotyle,  2-iertcs  (35-)i  introdnctd  from 
the  Komia  system.     For  dry  measure — 

crathua.     6=MtYle,     4=cb(»lx,     8=hectcus,     6=ire3Imonj, 
S-9  cob.  la.  37-5  70  iCO  32GO 

with  the  xestes,  and  ajnphoreus  (1680)  — J  medimnns,  from  the 
Boman  system.  The  varioas  late  provincial  systems  of  di^-ision 
are  bejoii"d  our  present  scope  (l8). 

Systtm  of  Gijlhium. — A  system  differing  widely  both  in  units  and 
names  from  the  preceding  is  found  on  the  standard  slab  of  Gythiam 
in  the  southern  Peloponnesus  {Rtv.  Arch.^  1872).  "Writers  have 
unified  it  with  the  Attic,  but  it  is  decidedly  larger  in  its  unit, 
giving  IS'4  {var.  19"1-1981  for  the  supposed  cotyle.  Its  sj'stem 
is — 

cotyle,     43heisfhecton,     4=chc«i3,     3=(i). 
S8  cab.  In.  233  »33  3194 

And  with  this  afjrees  a  'pottery  cylindrical  vessel,  with  oflTicial 
stamp  on  it  (AHM02I0N',  ic),  and  having  a  fine  black  lino  traced 
round  the  inside,  near  the  top,  to  show  its  limit ;  this  seems  to  be 
probably  very  accurate,  and  contains  58 '5  cubic  inclies,  closely 
jgreeing  with  the  cotyle  of  Cythiiim.  It  has  been  described  {Rn: 
Arch.,  1872)  as  an  Attic  cheenix.  Gythium  being  the  southern 
port  of  Greece,  it  seems  not  too  far  to  connect  this  58  cubic  inches 
wit'  ■■  '  '  'u  of  the  Eg}-ptian  hon  — 58"4,  as  it  is  different  from 
cv  ok  system, 

J  'ni. — The  celebrated  Famesian  standard  congius  of 

bronze  oi  Vespasian,  "mcnsurae  exactao  in  Capitolio  P.  X.,"  con- 
tains 206*7  cubic  inches  (2),  and  hence  the  amphora  1654.  By  the 
feztarius  of  Dresden  (2)  the  amphora  is  IGiTi ;  by  the  co'ngius  of 
3te  Genevieve  {z)  1700  cubic  inches  ;  and  by  the  pondcrarium 
measures  at  I'ompeii  (33)  1540  to  1840,  or  about  1620  for  a  mean. 
So  the  Famesian  congius,  or  abMit  1650,  may  best  be  adopted.  The 
system  for  liquid  was — 

(]Turt4r[us,     4»«extartas.     Ssrconclas.     4=nmit,     >=amphora; 
8Cnib.  la>.  34  4  Sl^t  e2S  ICM 

for  dry  measure  16  sextarii  — mo<iins,  550  cubic  inches;  and  to 
both  systems  were  added  from  the  Attic  the  cyathus  (2*87),  aceta. 
bulnm  (4-3),  and  hcn.ina  (17'2  cubic  inches).     The  Roman  theory 

cf  r"     '■■  -■'  '    ■'■  '  the  cubic  foot  makes  it  1569  cubic  inches,  or 

di  he  victual  inea>iur«  ;  the  other  theory  of  its 

Cf  ■,  of  wati:r  would  make  it  1575   by  the  com- 

iccr^.^i  c-  10  :j  by  the  monetary  libra, ^again  too  low  for  the 
meastirrs.  Both  of  thcae  theories  therefore  are  rather  working 
•quivtlenLs  than  original  derivations  ;  or  at  least  tho  interrelation 
was  allowed  to  1>econie  far  from  exact 

Jrrf-tn  irjii  Chi-f'::  Sjtirmi. — On  the  ancient  Indian  iTStcm  sjo 
^'  1,   new  cd.,  i.  24;  on  the  cncient  Chigeje, 

r,  '.  xijrv.  318. 

S.  ,       LIGHT. — For  these  WO  have  far  more  complete 

data  than   for  roiumca  or  even  Icngtlis,  and  cnn  ascertain   in 

many  rs-*-*  the  tif.tnr"  of  the  variations,  and  th'^ir  typ^  in  r»rh 

nil  ■*"  "  "  ii  wo  sliall  r-  ■     ' 

'1  '■■;  (2)froi 

K  ■  ,  .       ,        :  1  western  i*'         .  ,  . 

;  I  ii>  (44J, — aii  these  about  the  6th  century  B.C.,  and 

tl.  -'^    inu<*h    intrrferenea    from     the    derr»Nwinff   coin 


I!. 


fr 

A. 
I.- 
n,- 

li ,    .-.. 

nrtc*  wi* — 


y  goud  Wuuiu  b«  aoiii-  i>/  Niiluuiti;^  tlicm  in 
though  for  special  typu  or  inicriptions  they 

'  tion   unit  was   the  kat,  which   varied 

W^.  :;/.     T!.' :■•  wo;.- .■rrir.il  fmii;!.  1 


129  grs.;  258  grs. 

775O;  15,500; 

465,000. 


1ft*k«t,        lO.HfM. 


Ih«  I'ma  I*  tl  \  which 

wa»  worth  30.1  ,,     .  -„      1  tolemaic 

ncfipto  aad  Kcgnoti  \Hn.    if.,  ini,  lav^  and  tnsnfor*  Ttrj 


likely  worth  10  utens  of  copper  in  earlier  times  when  metals  wpte 
scarcer.  Tho  kat  v.-a3  regularly  di-.idcJ  into  10;  but  another  divi- 
sion, for  the  sake  of  intcrrelationj^ith  ancther  system,  was  in  J  and 
i,  scarcely  found  except  in  the  eastern  Delta,  where  it  is  commoo 
(19);  and  it  is  known  from  a  papyrus  (3^)  to  bs  a  Syrian  weigbL 
The  uten  is  found-r6  — 245,  iu  Upper  tf^'pt  (rare)  (44).  Another 
division  (in  a  papyrus)  (3S)i3a8ilvorwt;.;ht  of  ^  kat  — about  S3, — 
perhaps  the  Babylonian  siglus  of  66.  The  uien  was  also  binarily 
divided  into  123  peks  of  gold  in  Ethiopia;  this  may  refer  to 
another  standard  (sec  12f")  (53).  The  Ptolemaic  copper  coin.ige  is 
on  two  basfrs, — the  uten,  binarily  divided,  and  the  riclcmaic 
five  shdA-ls  (1050),  also  binarily  divided.  (This  rciiilt  is  from  a 
larger  number  than  other  students  have  used,  .and  study  by 
diagi-ams.)  The  theory  (3>  of  the  derivation  of  the  uten  from  t^j» 
cubic  cubit  of  water  would  fix  it  at  1472,  which  is  accordant ,  hut 
there  seems  no  authority  either  in  volumes  or  weights  for  taking 
1500  utens.  Another  theory  (3)  derives  the  nten  from  yi'ji  °f  'be 
cubic  cubit  of  24  digits,  or  better  f  of  206S;  that,  however,  will 
only  lit  the  very  lowest  variety  of  the  uten,  while  there  is  no 
evidence  of  the  existence  of  such  a  cubit  The  kat  is  not  unusual 
in  SjTia  (44),  and  among  the  heematite  weights  of  Troy  (44)  ait  nim 
examples,  average  144,  nut  not  of  extreme  varieties. 

The  great  standard  of  Babylonia  became  tb« 
parent'of  several  other  systems;  and  itadi 
and  its  derivatives  became  more  widely 
spread  than  any  other  standard.  'It  was 
known  in  two  forma,— .^ne  system  (24)  of — 

nm,        £0-t)Vhlr,    6=ibekel,    10  =  s:one.    6=iiianeTi,    COstalcnt; 
•36Er«.  215  1K(  1290  7740  463,000 

and  the  other  system  double  of  this  in  each  stage  except  the  talentJ^ 
These  two  systems  are  distinctly  named  on  the  weights,  and  are 
known  now  as  the  light  and.hc.ivy  Ass>Tian  systems  (lo,  24).  (I^ 
is  better  to  avoid  the  name  Babylonian,  .is  it  has  other  meanings' 
.also.)  There  are  no  weights  dated  before  the  Assyrian  bronze liot> 
weights  (9,  17,  19,  3S)  of  the  11th  to  8th  centuries  B.C.  Thirteen 
of  this  class  average  127*2  for  the  shekel ;  9  hR>matite  barrel-shaped 
weights  (38)  give  123-2;  16  stone  duck-wei^JiU  (38),  126-5.  A 
heavier  value  is  shown  by  tho  precious  metals,— the  gold  plates 
from  Kliorsabad  (iS)  giviug  129,  and  the  goM  danc  coinage 
(21,  35)  of  Persia  129-2.  Nine  weights  from  Syria  (44)  averaga 
128 -S.  This  is  the  system  of  the  "Babylonian  "talent,  by  Heroflotua 
—  70  mina>  Enboic,  by  Pollux  — 70  minie  Attic,  bv  iElian  — 72  roiiue 
Attic,  and  tberererc  about  470,000  grains.  Jn  £gypt  this  is  fouod 
largely  at  Kaucratis  (28,  29),  and  less  commonly  at  Defcnneh  (19). 
In  both  places  the  distribution,  a  high  type  of  129  and  a  lower  of 
127,  is  like  the  monetary  and  trade  varieties  above  jcliccd  ;  whilo 
a  sm.illcr  number  of  examples  are  found,  fewer  and  fewer,  down  t© 
lis  grains.  At  Memphis  (44)  the  shekel  is  scarcely  known,  and  s 
4  mina  weight  was  there  converted  into  another  stand.nrd  (of  200). 
A  few  Ijarrel  weights  aro  found  at  ICarnak,  and  several  egg.shapad 
shekel  weights  at  Gebelen  (44) ;  also  two  cuboid  wi  ijhts  Irern  then 
(44)  of  1  and  10  utens  are  marked  .as  0  and  60,  which  can  honlly 
refer  to  any  unit  but  the  heavy  shekel,  civing  24r>.  Hultvch  refer* 
to  Egyptian  jold  rings  of  Dynasty  XVlll.  of  125  grains.  That 
this  unit  peneti-ated  far  to  the  south  in  early  times  is  shown  by 
the  tribute  of  Kush  (34)  in  Dynasty  XVIll.;  this  is  of  801, 
1443,  and  23.741  kats,  or  15  and  27  martin  and  7*  t.alcnts  whes 
reduced  to  this  system.  Ar.d  the  later  Ethiopic  gold  unit  of  th« 
pck  (7),  or  T^T  of  tho  nten,  wa-^,^0-8  or  more,  and  may  thercfora  bt 
the  ^  sikhir  or  ob«lo«  of  2]  '5.  P.ut  the  fraction  t^t,  or  a  continued 
•       "      '  '  •  '■■,''','  rud« 


aiiju>Unl  te  liiesiiikci  iju'.     U  hetlKT  tlii-i  ttyKltm  or  the  riiitnician 
m  224  mins  was  that  of  the  Hebrews  is  uncertain.     Tliere  i»  no 

■-'••'•-■'      •■       ■'    -■:  •  -  -  --  '  '  "■-  ^  tha 

^h, 

,       ,   ■       ■  A 

maii^h.  or  6;,<  »' .  *'f  /..^"vrta;  ami    tiic  iuc;.:.on  of   ^    ^.,l-l,c'.  by 

Xehcmiah  »«  i>oll  tax  nrarly  proves  that  the  I'.'lt  and  not  21S  grainx 

j,  :.  .  ._  1    I  ■-   ....  trrer-T-S.     But  tho  Mocc«l>ean  u»e  o(  SIS 

1  ,  to  the  older  shekel ;  and  this  is  stmngly 

;    sbc-Vel  (I    Sim.    ix.   8),  fha   continual 

^  '  '  <  in  the  earlier  l>^x>k», 

na      Thill  would  all  ba 

,- ..  '  •  " 1      ThrtT.  n^' 

if  it  can  be  '  .!vcr 

'  t.-ilf-nt^  e-  xtX* 

ht 

.-    ■  ,  ■■-*. 

which  I  '  iy  the  Mehrrw.     i'rebabiy  tho  WW  and 

??4    »■  n'  tho    r*ufitrv;    but    on    tH»    wholn   U 
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fM»Bla< M>U]wl«l(oM 

i  COa .ralna...» (OaUleni  of  tnd« 

«4M   T7M  asT.OlM  4U,000 


SO-talrnt. 
TT4.0i» 


IMftl. 
iHe  H<br«w  system  being 

Svra\        ?0>»lickel,      lOOomanolv 
IJ-tRn.  SMf  JJ.SOO 

*nj,  ronuJtriug  thit  uic  two  Hobrcw  cubits  are  the  Babylonian  and 

I^  --.in  nutt5.  i\nJ  the  volumes  are  also  Babylonian,  it  is  tho  moro 

1;^    V  ih*t  tho  wtfi^hts  shi^uM  have  come  with  these.     From  the 

'     >  .Vsia  Minor  ;  and  six  raultiplos  of  2  to  20 

\:ui  among  tht*  h.oniatito  weights  of  Troy 

•  t  of  them.     On  tho  .tg>au  coast  it  often 

'.  7),— at  Lampsacus  131-129,  PhocKa  250-4, 

t  •■inni  121"ti.  ic.     In  later  times  it  was  a 

.1,  ami  also  on  tho  Eur.ine,  IcaJen  woiijhts 

.ind  Tomis  being  knonn  (jS).     Tho  mean 

•>  is  7700  for  tho  mina;  or  12S.     But  tho 

c);o  west  {+.()  from  Corfu,  &c.,  avenige  7580,  or 

'  rj  \va;i  kept  up  at  Cyzicus  in  trade  long  after 

I.   >.  ..  .     .  i.i  >^inage.     At  Corinth   the   unit  was  evidently  tho 

Assyrian  and  not  the  Attic,  being  129 '6  at  the  earliest  (i7)(though 

modilii'd  to  double  .\ttic,  or  133.  later)  and  being-=-3,  and  nqt  into 

2  drachms.     .Jnd  this  agrees  with  tho  mina  being  rejicatedly  found 

at  Corcyta,  and  with   the  same   standard  p.^.ssing  to  the  Italian 

coinage  (17)  similar  in  weight,  and  in  division  into  J,— iho  heaviest 

coinages    17)  down  to  400  B.C.  iTerina,  Vcli.1,  Sy'oaris,  Posidoni.!, 

MeUix-"-.'-.'.-!),  Tar-'ntum,    kc)   beiug  none  over   120,  while  later 

on  r.  1  to  tho  Attic,  and  rose  to  134.     Six  disk 

w«i,  44)  show  120.     It  is  usually  the  case  that 

a  on.; i.-Jo  than  in  coinage;  and  the  prominence  of 

this  standard  in  Italy  may  show  how  it  is  that  this  mina  (18  unciie 
—  7400)   wojs   known   as  tho  "Italic"  in  tho  days  of  Galen  and 
Dioseorides  (2). 
jng  A  variation  on  the  main  system  was  niado  by  forming  a 

fllrto^  niinaof SOshokels.  Tliisisoneof thePersinnseric3(gold), 
and  tho  1  of  the  Hebrew  series  noted  above.  But  it  is 
most  striking  when  it  is  found  in  tho  mina  form  which  distinguishes 
iL  Eleven  weights  from  Syria  and  Cnidus  (44)  (of  tho  cuiions 
type  with  two  breasts  on  a  rectangular-block)  show  a  mina  of  6250 
(125 "0) ;  and  it  is  singular  that  this  class  is  exactly  like  weights 
of  tho  224  system  found  with  it,  but  yet  quite  distinct  in  standard. 
Tile  same  passed  into  Italy  and  Corfu  (44),  averaging  COOO, — divided 
in  Italy  into  uncix  i\\),  and  scripulto  (7^),  and  c.\llcd  litra  (in 
Corfu  I).  It  is  known  in  the  coinage  of  Hatria  (iS)  as  6320.  And 
a  strange  division  of  the 'shekel  in  10  (probably  tharofore  connected 
with  this  decimal  mina)  is  shown  by  a  series  of  bronze  weights  (44) 
with  four  curved  sides  and  marked  with  circles  (British  Museum, 
place  unknown),  which  may  be  Romano-Gallic,  averaging  125-7-10. 
This  whole  class  seems  to  cling  to  sites  of  Pliccnician  trade,  and 
to  keep  clear  of  Greece  and  the  north, — i>crhaps  a  Phoenician  form 
of  the  129  system,  avoiding  the  sexagesimal  multiples. 

If  this  nnit  have  any  connexion  with  tho  kat,  it  is  that  a  kat  of 
Ifold  is  worth  15  shel;el3  or  j  mina  of  silver  ;  this  agrees  well  with 
tho  range  of  both  units,  only  it  must  be  remembered  that  129  was 
nsed  as  gold  unit,  and  another  silver  unit  deduced  from  it.  Slorc 
likely  then  tlio  147  and  129  units  originated  independently  in 
£g>*pt  and  Babylonia. 
oQ  __     From  129  grains  of  gold  waa  adopted  an  equal  value 


8000; 


of  silver- 1720,  on  the  proportion  of  1  :  13J,  and  this 


516,000. 


was  divided  in  10  —  172, — which  was  used  either  in 
this  form,  or  its  half,  86,  best  known  as  tho  siglus  (17). 
Such  a  projv->rtion  is  indicated  in  Xum.  vii.,  where  the  gold  spoon  of 
10  shekels  IS  equal  in  v.ilue  to  tho  Iwwl  of  130  shekels,  or  double  that 
of  70,  I.e..  tho  silver  vessels  wero  200  and  100  sigli.  The  silver 
-jilates  at  Khorsabid  (iS)  we  find  to  be  80  sigli  of  84 'ti.  The  Persian 
silver  coinage  shows  about  86  0  ;  the  danak  was  J  of  this,  or  287. 
Xcnophon  and  others  state  it  at  about  84.  As  a  monetary  weight 
it  seems  to  have  spread,  perhaps  entirely,  in  consequence  of  tlic 
Persian  dominion;  it  variea  from  174'  downwards,  usually  167,  in 
Aradus,  Cilicia,  and  on  to  tho  jEgean  coast,  in  Lydia  and  in 
Macedonia  (17).  The  silver  bars  found  at  Troy  averaging  2744,  or 
i  mina  of  8232,  liave  been  attributed  to  this  unit  (17);  but  no 
division  of  tho  mina  in  |  is  to  bo  expected,  nijd  the  average  is 
rather  low.  Two  h?;inatito  weights  from  Troy  (44)  show  86  and 
87  "2.  Tho  mean  from  leaden  weights  of  Chios,  Tenedos  (44),  tc, 
18  8430.  A  duck-weight  of  Camirus,  probably  early,  gives  84S0 ; 
the  same  passed  on  to  Greece  and  Italy  (17),  averaging  8610  ;  but 
in  Italy  it  was  divided,  Mke  all  other  units,  into  uncia;  and  scripulo; 
(44).  It  is  perhaps  found  in  Etrurian  coinages  as  175-172  (17). 
By  tho  Romans  it  was  used  on  the  Danube  (18),  two  weights  of  the 
first  legion  there  showing  8610  ;  and  this  is  the  mina  0?  20  uncia; 
(8400)  named  by  Roman  writers.  The  system  was— 
obol,  fistlRliu^  lOOvmlna,  60-->taIent. 
U'3  gn.  80  MOO  iie.OOO 

A  derivation  from  this  was  the  J  of  172,  ori57'3,  the  so-called 
Phac<ean  drachma,  eqnil  in  silver  value  to  tho  ^  of  the  gold  258 
grains.     It  wu  used  at  Pbocxa  as  S8  '5,  and  passed  to  theucolonies 


of  Posidouia  and  Telia  as '69  or   118.      Tho  colony  of  Massilia 
brought  it  into  Gaul  as  58 '2-54 '9. 
224  ^'"''  ''"'^  ""''  ("'"""O"'^  called  Phoenician)  is  derived 

11  "no^  '^'^'""  ""^  '"'  system  can  liardly  bo  doubted,  both  being 
«-'i~nnii  "''  intimatelv  associated  in  Syria  and  Asia  Jlinor. 
0(.,uuo.  ,j,||^  relation'  is  258  :  229  : :  9  :  S  ;  bnt  tho  exact  form 
m  which  tho  descent  took  place  is  not  settled  ;  y\  of  129  of  gold  is 
worth  57  of  silver  or  a  drachm,  }  of  230  (or  by  trade  weights  127 
and  220) ;  otherwise,  deriving  it  from  tho  silver  weight  of  80  nlre.'\dy 
formed,  the  drachm  is  4  of  tho  stater,  172,  or  double  of  tlic  Persian 
danak  of  2S'7,  and  tho  sacred  unit  of  Didyma  in  Ionia  w.is  this 
half  drachm,  27  ;  or  thirdly,  what  is  indicated  by  the  Lydian 
coinage  (17),  86  of  gold  was  equal  to  1150  of  silver,  5  shekels,  or 
^  mina.  Other  proposed  derivations  from  the  kat  or  pek  are  not 
satisfactory.  In  actual  use  this  unit  varied  greatly:  at  Naucralis 
(29)  there  ai-o  groups  of  it  at  231,  223,  and  others  down  to  20S  ; 
this  is  tho  earliest  lorm  in  wUicIi  wo  can.  study  it,  and  the  corre- 
sponding values  to  those  are  130  and  120,  or  the  gold  and  trade 
varieties  of  the  Babylonian,  while  tho  lower  tail  down  to  208  cor- 
responds to  the  shekel  down  to  118,  which  is  just  what  is  found. 
Hcnco  tho  224  unit  seems  to  have  been  formed  from  the  12D,  after 
the  main  families  or  types  of  that  had  arisen.  It  is  scarcer  at 
Dcfenneh  (29)  and  raro  at  Jlemphis  (44).  Under  tlto  Ptolemies, 
however,  it  became  the  great  unit  of  Egypt,  and  is  very  prominent 
in  the  later  literaturo  in  consequence  (iS,  35).  Tiio  average  of 
coins  (21)  of  Ptolemy  I.  gives  219'6,  and  tlience  they  gradually 
diminish  to  210,  tho  average  (33)  of  the  whole  series  of  Ptolemies 
being  21s.  Tlie  "argenteus"  (as  Rovillout  transcribes  a  sign  in 
the  papyri)  (35)  was  of  5  shekels,  or  1090  ;  it  arose  about  440  n.c, 
and  became  after  100  B.C.  a  weight  unit  for  co'^'per.  In  Syria,  as 
early  as  the  15th  century  B.C.,  tho  tribute  of  tho  Uutcnnn,  of 
Nal'.araina,  Megiddo,  Anaukasa,  kc.  (34),  is  on  a  basis  of  454-434 
kats,  or  300  shekels  (^  talent)  of  220  grains.  Tho  commonest 
weight  at  Troy  (44)  is  the  shekel,  avemging  224.  In  coinage  it  is 
one  of  the  commonest  units  in  early  times  ;  from  Pliccnicia,  round 
the  coast  to  Slacedonia,  it  is  predotninant  (17)  ;  at  a  maximum  of 
230  (lalysus),  it  is  in  JIacedonia  224,  but  seldom  exceeds  220  else- 
where, the  earliest  Lydian  of  tho  7th  century  being  219,  and  tho 
general  average  of  coins  218.     Tho  system  was — 

(I),       8=drachm,     4  =  8hekel,     25  =  mlnn,     120=talcnt. 
7  grs.  56  224  6C00  072,000 

From  the  Pha;nician  coinage  it  was  adopted  for  the  Muccabean. 
It  is  needless  to  give  the  continual  evidences  of  this  being  tho  later 
Jewish  shekel,  both  from  coins  (max.  223)  and  writers  (2,  18,  33)  ; 
the  question  of  the  early  shekel  wo  have  noticed  already  under  129. 
In  Phcenicia  and  Asia  Minor  tlio  mina  was  specially  made  in  the 
foim  with  two  breasts (.^),  19  such  wcightsaveraging  5G0O(  =  ?.24)  ; 
and  thence  it  passed  into  Greece,  more  in  a  double  value  of  11,200 
(  —  224).  From  Phcenicia  tliis  naturally  became  the  main  Punic 
unit ;  a  bronzo  weight  from  lol  (iS),  marked  100,  gives  a  drachma 
of  56  or  57  (224-223);  and  a  Punic  inscription  (iS)  names  '28 
drachm.x- 25  Attic,  and.'.  57  to  59  grains  (223-236);  while  a  prob- 
ably later  series  of  8  marble  disks  from  Carthago  (44)  show  208, 
but  vary  from  197  to  234.  In  Spain  it  was  236  to  216  in  dilferent 
scries  (17),  and  it  is  a  question  whether  tho  JIassiliote  drachmse 
of  58-55  are  not  Phoenician  rather  than  Phocaic.  In  Italy  this 
mina  became  naturalized,  and  formed  the  "Italic  mina"  of  Hero, 
Priscian,  kc;  also  its  double,  the  min«  of  20  uncin;  or  10,800,-50 
shekels  of  216;  the  average  of  42  weights  gives  5390  (-215-6), 
and  it  was  diWded  both  into  100  drachma?,  and  also  in  tho  Italic 
mode  of  12  unciffi  and  2S8  scripulfe  (44).  The  talent  was  of  120 
minx  of  5400,  or  3000  shekels,  shown  by  tho  talent  from  Hercu- 
laneum,  ta,  600,000  and  by  the  weight  inscribed  pondo  cxxv.  (i.e., 
125  libr.'e)  talentum  siCLonvM.  iii.,  i.e.,  talent  of  3000  shekels 
(2)  (the  M  being  omitted  ;  just  as  Eijiphanius  describes  this  talent 
03  125  librae,  or  0  (  —  9)  nomismata,  for  9000).  This  gives  the  same 
approximate  ratio  90  :  100  t.o  the  libra  as  tho  usual  drachma  reckon- 
ing. Tho  Alexandrian  talent  of  Festus,  12,000  denarii,  is  the 
same  talent  again.  It  is  believed  that  this  mina-^12  uncite  by  the 
Romans  is  the  origin  of  Ihc  Arabic  rati  of  12  fikiyas,  or  5500 
grains  (33),  which  is  s.aid  to  have  been  sent  by  Harun  nl-Kashid  to 
Ciiarlemagnc,  and  so  to  have  originated  the  French  monetary  pound 
of  5'JGG  grains.  But,  as  this  is  probably  tho  same  as  tho  English 
monetary  pound,  or  tower  pound  of  5400,  which  was  in  use  earlier 
(sec  Saxon  coins),  it  seems  more  likely  that  this  pound  (which  ia 
common  in  Roman  weights)  was  directly  inherited  from  the  Roman 
civilization. 

80  LTs  ■^°°""^''  unit,"  which  has  scarcely  been  recognized  in 
4000' '    "i<>''^'''°6y  hitherto,  is  prominent  in  tho  weights  from 

400  000  '^"*P'' — some  50  weights  from  Naucratis  and  15  from 
'  ■  Defenneh  plainly  agreeing  on  this  and  on  no  other  basis. 
Its  value  varies  between  76-5  and  81 '5, — mean  79  at  Naucratis  (29) 
or  81  at  Defenneh  (29).  It  has  been  connected  theoretically  with  a 
binarydivisionof  thelO  shekels  or  "stone"  of  the  Assyrian  systems 
(28),  1290  V  10  being  80-6  ;  this  is  suggested  by  the  most  usual  mul- 
tiples being  40  and  80-25  and  50  shckcla  of  129;  it  is  thus  akin  to 
the  mina  of  SO  shekels  previously  noticed.    The  tribute  of  the  Asi. 
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Kotcnnu,  Khita,  Assal^,  &c.,  toThothines  III.  (34),  thougli  in  un- 
even numbers  of  kats,  comes  out  in  round  thousands  of  units  when 
reduced  to  this  standard.  That  this  unit  is  (^uit«  diitinct  from  the 
Persian  S6  grair.s  is  clear  in  tlie  Egyntir.n  weignts,  which  maintain  a 
wide  gap  between  the  two  systems.  Next,  in  Syria  three  inscribed 
weighU  of  AntiQc)i  and  Ber^tus  (iS)  show  £  miua  of  about  16,100, 
!>r  200  X  52.  Then  at  Abydus,  or  more  probably  from  Babylonia, 
there  is  the  large  bronze  lion-weight,  stated  to  have  been  origin- 
ally 100,500  frrains;  this  has  been  continually -r 60  by  different 
writers,  regardless  of  the  fact  [Rev.  Arch.,  1S62,  30)  that  it  bears 
the  numeral  100  ;  this  therefore  is  certainly  a  taleat  of  100  mins 
of  1005  ;  and  as  the  mina  is  generally  50  shekels  in  Greek  systems 
it  points  to  a  weight  of  80-1.  Farther  west  the  same  unit  occurs 
in  several  Creek  weights  (44)  which  show  a  mina  of  7800  to  8310, 
mean  8050^100  — SO'5.  Turning  to  coinage,  we  find  this  often, 
hot  usually  overlooked  as  a  degraded  form  of  the  Persian  85  grains 
siglos.  ijut  the  earliest  coinage  in  Cilicia,  before  the  pcm^ral 
Persian  cwnage  (17)  about  380  B.C.,  is  Tarsns,  161  ^ins ;  Scli,  169, 
163,153;  Xagidus,  158,161-153 later;  Issus,166;  Mallus,163-i51,— 
all  of  which  can  only  by  straining  be  classed  as  Persian  ;  but  they 
agree  to  this  standard,  which,  as  we  have  seen,  wag  used  in  Syria  in 
earlier  times  by  the  Khita,  ic.  The  Milesian  or  "  native  "  system 
of  Asia  Minor  (18)  is  fi.Ned  by  Hultsch  at  163  and  81  6  grains,— the 
coins  of  Miletus  (17)  showing  160,  80,  and  39.  Coming  clown  to 
literary  evidence,  this  is  abundant  Bockli  decides  that  the 
"Alexandrian  drachma"  was  |  of  the  Solonic  67,  or  — SO'5,  and 
shows  that  it  was  not  Ptolemaic,  or  Rhodian,  or  jEginetan,  being 
distinguished  from  these  in  inscriptions  (2).  Then  the  ".-Uex- 
andrian  mina"  of  Dioscorides  and  Galen  (2)  is  20  nncia-8250  ;  in 
the  "Analecta"  12)  it  is  150  or  158  drachma -8100.  Then  Attic: 
Ettboic  or  .£ginctan.  :  :  18  :  25  in  the  metrologists  (2),  and  the 
Kuboic  talent -7000  "Alexandrian  "  drachmx;  the  drachma  there- 
fore is  800.  The  "Alexandrian"  wood  talent  :  Attic  t-ilent  ;  : 
6  :  5  (Hero,  Didvmus),  and  .-.  180,000,  which  is  60  min»  of  8000. 
Pliny  states  the  fc^rvptian  talent  at  80  librae -396,000  ;  cvidently- 
the  Abydus  lion  laloiit,  which  is^lOO,  and  the  mini  is  .•.  3960, 
or50x'79'2.  The  largest  weight  is  the  "wood"  talent  of  Syria 
(18) -6  Roiaan  talents,  or  1,860,000,  evidently  120  Antioch  minra 
of  15,500  or  2  x  7750.  This  evidence  Is  too  distinct  to  be  set  aside; 
and,  exactly  confirming  as  it  does  the  Egyptian  weights. and  coin 
weights,  and  agreeing  with  the  early  Asiatic  tribute,  it  cannot  be 
orerlocked  in  future.     The  system  was 

dTKluii,     J-it-tcr,     M=inlni,    |«>-'«""»-     8o=Crcek  liU«t. 

80  gn.  ICO  8000  lOO.OCO  480.000 

otVT         f    ton  1^'"'  system,  the  .Sginetan,  one  of  the  most  im- 
^10°  P^rtant  to  the  Greek  world,  has  been  thought  to 

B7fl  OfW  *  degradation  of  the  Phoenician  (17,  21),  sup- 

679,000.  posing 220grainstohave  been  fcdocediu  primitive 
Orcck  nsage  to  191.  But  we  are  now  able  to  prove  that  it  was  an 
independent  system — (1)  by  its  not  ranging  usually  over  200  grains 
in  Kgypt  before  it  passed  to  Greece  ;  (2)  by  its  earliest  example, 
perhaps  before  the  221  unit  existed,  not  being  over  208;  and  (3)  by 
there  being  no  intermediate  linking  on  of  this  to  the  Phoenician 
unit  in  the  Urge  number  of  Egyptian  weights,  nor  in  the  Ptolemaic 
coinage,  in  which  both  sUndards  are  used.  The  first  example  {30) 
is  one  with  the  name  of  Aiucnhotep  I.  (17lh  century  B.c. )  marked  as 
"gold  6,"  which  is  5>:207j.  Two  other  marked  weights  are  from 
Memphis  (44),  showing  201 '8  and  196 '1,  and  another  Egyptian  191 '1. 
The  range  of  till-  'i.^  Naucratis  weights  is  186  to  199,  divided  in  two 
groT  ind  196,  eiiual  to  the  Greek  monetary  and 

trs'!'  ly  I.  and  11.  also  struck  a  series  of  coins  (32) 

arv:  .     .  ,  ..a  hjcmalito  weights  arc  found  (30)  averaging 

198  .1:0  VJ'^t  19*6,  and  21'B;  and  the  same  division 

in  .1  1  riiigi  from  F.?ypt  (3S)  of  21  11.     In  the  medical 

'.        \     '     '      ■'  \\    to  bo 

.■:h  wo 

.  ■  ,  ..  ■    'y  rare 

in  i  It  Dofcnuoh  \2iit,  on  tho  Syriau  rund,  wht;o  they 

•  Vk.  i.ave  thu*  a  weight  of  207-101  in  Kirvpt  on  marked 
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U'l'iiu  any  Gfci-k  i.utiiu^e  we  liiid  tiii.i  aiiioug  tiiu 
of  Trov  (44).  rnniring  from  208  to  193-2  (or  104- 
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what  has  been  considered  the  standard  value  of  191,  or  usually 
190,  decreasing aftenvards  to  181.  In  later  times,  in  Asia,  however, 
the  fuller  weight,  or  higher  Egyptian  group,  which  we  have  just 
noticed  in  the  coinage,  was  kept  np  (17)  into  tho  series  of  cistonhori 
(196-191),  as  in  the  Ptolem.-iic  series  of  199.  At  Atheus  the  old 
mina  was  fixeil  by  Solon  at  150  of  his  drachma  (iS)  or  9S00  grains, 
according  to  the  earliest  drachms,  showing  a  stater  of  196  ;  and 
this  continued  to  be  tho  trade  mina  in  Athens,  at  least  until  160 
B.C.,  but  in  a  reduced  form,  in  which  it  equalled  only  138  Attic 
drachmiB,  or  9200.  The  Greek  miua  weigiits  siio'.v  (44^  on  an 
average'of  C'7,  9650  (  — stator  of  193),  varying  from  1  -•■.  to  199.  In 
the  Hellenic  coinage  it  varies  (iS)  from  a  maximum  oi  2U0  at  Phane 
to  192,  usual  full  weight;  this  nnit  occupied  (17)  all  central  Greece, 
Peloponnesus,  and  most  of  the  islands.  Tho  system  was — 
obol.  Csdraclim,  Ssitater,  OOBiniDa,  COeLiVnU 
16  gn.  99  193  8C0O  .;;is.900 

It  also  passed  into  Italy,  but  in  a  smaller  multiple  of  ::5  drachms, 
or  \  of  the  Greek  mina;  12  Italian  weights  (44)  l.oaiing  Talue 
marks  (which  cannot  therefore  be  differently  attributed)  show  a 
libra  of  2100  or  |  of  9600,  which  was  divideil  m  uncia;  and  sex  I  uW, 
and  the  full-.^izcd  mina  is  known  as  the  21  uncia  mina,  or  talent  of 
1201ibne  of  Yitruviiis  and  Isidore  (iS)-9900.  Hultsch  states  thia 
to  be  the  old  Etruscan  i>ound.  • 

412  With  the  trade  mina  of  9650  in  Greece,  and  recogniud 
Ant^n  ™^  in  Italy,  we  can  hardly  doubt  that  the  Roman  libra  is 
grs.  j]^^  half  of  this  mina.  At  Athens  it  was  2  x  1900,  and 
on  the  average  of  all  the  Greek  weights  it  is  2  x  1825,  so  that  1950 
— the  libra — is  as  close  as  we  need  expect  The  division  by  12  docs 
not  affect  the  question,  as  every  standard  that  came  into  Italy  was 
similarly  divided.  In  the  libra,  as  in  most  other  standards,  tha 
value  which  happened  to  be  first  at  hand  for  the  coinage  was  not 
the^mean  of  the  whole  of  the  weights  in  the  country  ;  the  Pliceuician 
coin  weight  is  below  tlic  trade  average,  the  .\5^yrisn  is  above,  tho 
.£giuotan  is  below,  but  the  Roman  coinage  is  above  the  average  of 
trade  weights,  or  tho  mean  standard.  Rejecting  all  weights  of  the 
lower  empire,  the  average  (44)  of  about  100  is  1956;  while  12  later 
Greek  weights  (nomisiua,  ic.)  avera^jo  1857,  and  16  later  Latin 
ones  (solidus,  be. )  show  1819.  The  coinago  standard,  however,  wai 
always  higher  (18)  ;  the  oldest  gold  shows  6056,  the  Canipaniao 
Roman  5051,  the  con^iular  gold  5037,  the  aurei  5037,  the  Constantino 
solidi  5053,  and  the  Justinian  gold  1996.  7hiis,  though  it  fell  id 
the  later  empire,  like  the  trade  weight,  yet  it  was  always  above  that 
Though  it  has  no  exact  relation  to  the  congius  or  amphora,  yet  it 
is  closely  — 1977  grains,  the  jb  of  the  cubic  foot  of  water.  If, 
however,  the  weight  in  a  degraded  form,  and  tho  foot  in  an  unde- 
graded  form,  come  from  the  East  it  is  needless  to  look  for  an  exact 
relation  between  them,  but  rather  for  a  mere  working  eqnivaUnt, 
like  the  1000  ounces  to  tho  cubic  foot  in  England.  B.-ckh  has  re- 
marked thogi.-.\t  diversity  l^etween  weights  of  the  same  ape,— «thoso 
marked  *'Ad  .\ug"sti  Temp  "  ranging  1971  to  5535,  tho..e  tested  by 
the  fussy  priefect  Q.  .Tuuius  Rusticus  vary  1362  to  5625,  and  a  set 
in  the  British  Museum  (44)  belonging  together  vary  1700  to  5163. 
Tho  series  was — 

illlqua.     CatcHpulum,     Iwsextuls,     tanncls,      12«llbrt, 
!'87gn.  17  3  «8'7  411  4M0 

the  gre.iter  weight  being  the  centumpondium  of  195,000.     Other 
weights  were  added  to  theso  from  tho  Greek  system — 
otx>lut,     e>ilrachmi,     aatltlllciu,     4«uncl«t 
tign.  Hi  103  4I> 

and  the  scxtula  after  Constantino  had  the  name  of  solidas  u  a 
coin  weight,  or  noniisma  in  Greek,  msrkcd  N  ou  the  weights.  A 
boautifuriet  of  multiples  of  the  scripulum  was  found  near  Lyons 

(38),  from  1  to  10>.  ■■  ^     '  -  -    '  '    ■    -'    iore.     In 

Byzantine  times  in    i  t»  (30), 

averaging  68  0  for  th'  '        -i\ou»nd 

Norman  oun'^e  is  paid  to  a\.:ai;c  4lt>5  \Au.'.L  Chruii.,  1871,  12), 
a]tpArcntly  thf  Koman  uncia  inluTited. 
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gnin  «ytt«m  wu  sexa^simallv  divided  for  tho  mina  which 
rter'Ajirxid  »(iop'9d  bv  Solon.     Such  seems   tlie  most  likelv 


the  80 

was  A^er'AJirOd   Attoji 
hlitnrv  of  it,  »iul  litis  i*   in  c\.u*t  accord  with  tho  fuil  originil 
Wei.-'  •     '■       '      ■    •  \'\   }■■■•'  •!.  ■  mean  %m1uc  at  Naucritis 

(»  .  Memphis  (44)— probibly 

rat  1  :   tho  grouping  is  not  alike 

in  diircr^iii  pLvvtJ,  il.cMug  t;.-i'.  ho  distinct  (iiiuJiea  had  arisen 
before  the  diM'usiou  of  this  unit  in  E^'vpt;  but  the  usual  ranpe  u 
45*5  10  09*0.  Next  it  is  fjuudat  Troy  (44)  iA  tlircc  cases,  all  liii^h 
examples  of  OS'2  to  037  ;  and  these  are  very  important,  since  thoy 
eann-n  S-  <l:«- v-iated  from  the  (.Iri'ek  Attie  unit,  and  yet  they  are 
of  .»  r  removed  as  may  be  from  tho  halt  of  the  Assyrian, 

whi  re  from  l'J3'5  ta  131 ;  thus  tho  dilferonco  of  unit 

bet ..      ..la  and  Attic  in  those  earliest  of  all  Greek  weights 

is  very  stronjity  mirke-l.  At  Athens  a  low  variety  of  tho  unit  was 
Eilopted  for -the  ooitni:.'.  true  to  the  object  of  Solon  in  depreciating 
debts;  and  th--'  f  !-.  of  only  C5*2,  or  scarcely  within  the 

nnge  of  the  ti  '.  jS);  this  seems  to  have  been  felt,  as, 

coQtrar)' to  all  • ;:  .  Athens  slowly  incrca».ed  its  coin  weight 

op  to  66  6,  or  but  littie  under  the  trade  average.  It  pradually 
sappUnted  the  ^^netan  standarvl  in  Greece  and  Italy  as  the 
power  of  Athens  rose ;  and  it  was  adopted  by  Philip  and  Alexander 
(17)  for  thoir  great  p.'-ld  coioa;;e  :f  133  and  66"5.  This  system  is 
often  known  as  the  "Euboic,"  owing  to  its  early  use  in  Eubcea, 
and  its  ditfusion  by  trade  from  then  .\     The  series  was — 

chnJeotu,      Saobolai,     fiBdrachma,     lOOsmina,     GO^Ualanton. 
l*gn.  Il-l?  67  6700  4O2.0uO 

'.  oroic  j'now  to  its  usual  trade  values  in  Greece  (44),  tiie  mean  of 
113  gives  67  "15;  but  thev  vary  more  than  the  Egyptian  examples, 
having  a  sub-variety  botL  above  and  below  the  main  body,  wnich 
itself  exactly  coincides  with  tho  Egj'ptian  weights.  Tho  greater 
part  of  ihoie  weights  which  bear  names  indicate  a  roina  of  double 
the  usuaI  reckoning,  so  that  there  was  a  light  and  a  heavy  system, 
a  mina  of  ih'-  drachma  and  a  mina  of  the  stater,  as  in  tho  Phoenician 
and  Assyiian  weights.  In  trade  both  the  mime  were  divided  in  i, 
it  i,  i.  and  i,  regardless  of  the  draclimre.  This  unit  passed  also 
into  Italy,  the  libra  of  Picenum  and  the  double  of  the  Etiuiian 
and  Sicilian  libra  (17);  it  was  there  divided  in  unci.-e  and  scripul.T 
(44),  the  mean  of  6  from  Italy  and  Sicily  being  6600 ;  ono  weight 
(bought  in  Smyrna)  has  tho  name  "Leitri"  on  it.  In  literature 
it  is  conttantly  referred  to ;  hut  we  may  notire  the  "  general  mina  " 
(Cleopatra),  in  Egypt,  16  uncix  — 6600;  the  Ptolemaic  talent,  equal 
to  tho  Attic  in  weight  and  divisions  {Hero,  Didymus);  the 
Antiochbn  talent,  equal  to  the  Attic  (Hero);  the  treaty  of  the 
Romans  with  Antiochus,  naming  talents  of  80  librre,  i.e.,  mina  pf 
16  uncle;  the  Roman  mina. in  Egypt,  of  15  unciae,  probably  the 
same  diminished ;  and  the  Italic  mina  of  16  undce.  It  seems  even 
to  have  lasted  in  Egypt  till  the  Middle  Ages,  as  Jabarti  and  tho 
"katiVs  guide"  both  name  lh«  rati  misri(of  Cairo)  as  J  J-4  dirhems 
-6760. 

We  have  now  ended  our  oatlinu  of  ancient  metroivgy,  omitting 
all  details  that  were  not  really  necessary  to  a  fair  judgment  on  the 
tabject,  but  trying  to  make  as  plain  as  ]>ossiblethe  actual  bases  of 
information,  to  trust  to  no  opinions  apart  from  facts,  and  to  leave 
what  is  stated  as  free  as  possible  from  the  influence  of  theories. 
Theoretical  values  have  nowhere  been  adopted  here  as  the  standards, 
contrary  to  the  general  practice  of  nittrologiits;  but  in  each  c.isc 
the  standarvl  value  is  stated  solely  from  the  evidence  in  hand,  (luite 
regardless  of  how  it  will  agree  with  the  theoretical  deduction  iVoni 
other  weights  or  measures.  Great  refinement  in  statements  of 
values  is  nccdlcys,  looking  to  the  uncertainties  wliich  beset  us. 
There  arc  innuruerable  theorica  unnoticed  hero;  only  those  aro 
exp'  :  i,ecm  to  liave  a  reasonable  likcUhco),  and  o'hers 

art  :'d  where  it  is  needful  to  show  that  they  have  not 

bcci.  ..  ..  , ,  i.  In  many  cases  fuller  detail  is  given  of  less  im- 
portant points,  when  they  have  not  beea  published  before,  and  no 
other  information  can  be  referred  to  elsewhere;  when  any  point 
is  abundantly  proved  and  known,  it  has  been  passed  with  a  mere 
mention.  Finally,  to  indicate  where  further  information  on  different 
matters  may  bo  found  rofercnco  is  frequently  made  by  a  number  to 
the  list  of  works  given  below,  somo  early  and  other  works  being 
omitted,  of  which  all  the  data  will  be  found  in  later  books. 

For  historical  reference  we  may  state  the  following  units  legally 
abolished. 

English  Ifeifjhts  and  Afia9U}es  Abolis?ud.— The  yard  and  hand- 
fnl,  or  40  inch  ell,  abolished  in  1439.  The  yarcl  and  inch,  or 
87  inch  ell  (cloth  measure),  abolished  after  1553;  known  later 
as  tho  Sjotcli  tll-37-06..  Cloth  ell  of  45  inches,  used  till  ICOO. 
The  yard  of  Henry  VII.  — 35"963  inches,  Saxon  moneyers  pound, 
or  Tower  pound,  5^00  giains,  aboHithed  vn  1527.  Mark,  4  pound  — 
3600  grains.  Troy  pound  in  use  in  1415,  established  as  monetary 
pouna  1527,  now  restricted  to  gold,  silver,  and  jewels,  excepting 
diamonds  and  pearls.  Merchant's  pound,  in  1270  established  for 
all  exccja  gold,  silver,  and  medicines  — O/iiO  grains,  generally 
■a[^«rseded  by  nvnirdupois  in  1303.  Merchant's  pound  of  7200 
grains,  from  France  and  Germany,  also  superseded.  (  Avoirdcpois  " 
uccurs  in  1336,  and  has  been  theoce  continued  ;  the  Elizabethan 


standard  was  proKibly  7002  grains.)  Ale  gallon  of  1601  —  282  cubic 
inches,  and  wme  gallon  of  1707  —  231  cubic  inches,  both  abolished 
ill  1824.  Winchester  corn  bushel  of  8x268  "3  cubic 'inches  and 
gallon  of  274 1  aro  tho  oldest  examples  known  (Henry  VII.),  gradu- 
ally moilitied  until  fixed  in  1S20  at  277*274,  or  10  pounds  of  water. 
French  It'ci'j/ils  and  Measures  Aboiished,  —Often  needed  in  rcail- 
ing  older  works. 

llKni\      12=pouco,  I2«plcd,  GbIaIso,     2000«lleuo  do  postc. 

■0SSS3  1n.         VOCiS  12:Sd2  7fl-73A                 342210  inllc*. 

(tnun,      72  =  croi,  8  =  once.  6* innrr,      3apoli1s jilc  mnrc. 

*Sll)7  gr.          59  Oil  47217  8777-33               1  0702  Jb. 

Rhineland  foot,  much  used  in  Germany, -12*357  inclies-tne  foot 
of  tho  Scotch  or  English  cloth  ell  of  37  00  inches,  or  3  x  12  353. 

(i)  A.  Aurts,  Urtrolcgit  iijyptitnne,  18S0;  (3)  A.  Doelih,  Mtirofofii'-eht  t/iiUrm 
%ucJ*vngen,  IS3S  (tjciicnil);  (3)  1".  Bmtolotll,  Dd  PtimUuo  Cubito  Sytio.  16S3; 
(4)  J.  Uriuidis,  i/<<it-,  Sfast;  utid  n'-trUht-lVttfin,\ii'.0  {hpccUiil)  .\M)'niuO:  (5) 
II.  [lrii;;5cli.  lii  Zeits.  Aey.  Sp.,  ISIO  (E*lfu);  (6)  >I.  F.  CImbiu.  Deuniiination 
Mftriifuf,  ISC7  {Lgypttnn  voliimi-a);  (7)  I  J.,  Jirefirrt/iet  mrles  J'olif*,  Miimref,  et 
.Uonnainsdes  ancteat  tgyptiens;  (8)1*1.,  Zl\chr.  /.  Aerjj/pl.Sprac/ie.  18C7.p.  S7.  1S70, 
p.  122  (Egyptian  volumci*);  <<>)  U.  \V.  CliWioIni,  U'fififnti.j  amt  Mfaftotn'j.  IS77 
(hlilory  .i(  Lnfilnh  mcusiitcs)  ;  (10)  Id.,  Siutft  Rep.  0/  \Va>dtn  0/ St<i"dntd$,  1S75 
(Assyrian);  (it)  A.  t>iimont,  Hfufion  en  Thrnct  (Grcclt  volumes);  (la)  Eiscniohr, 
Zttef>r.  Aea.  Sp.,  1870  (I'opli^in  lion):  (13)  W.  GoWnlscliciT,  in  iUr.  £giipt.^ 
18S1,  177  (Ecj'ptian  weiglits)  ;  (14)  C.  W.  Goodwin.  In  Zttrhr.  A«^.  Sp ,  1673, 
p.  16  (shct);  (15)  B.  V.  Htiid,  In  JVum.  Cliron.,  It-lb;  (16)  Id.,  Jour.  /nsr.  0/ 
Baitkeii,  187:)  (systems  of  wvl|jhl);  (17)  Id., //r*/o'ifl  .Vu/dorii/n.  1SS7  (osfntlHlfor 
coin  weldlit*  nnd  history  of  syslcms);  (i8)  *■'.  Uulr»cli,  Griecfiifch*:  tiiid  Uoiuiteha 
McCrolo^ic,  18S2  (csscuU.iI  (or  lilcniry  and  nioniuncninl  fuels);  (19)  Lcdialii.  In 
Rfc.  £<;ppt.,  1831,  p.  173  (Assyrian):  (co)  Lixni;ins.  Moniimtm  £'iiiplieiti,  1&33 
(Kcyptlnn  hon);  (ai)  T.  Mominscn,  llistoire  de  ht  Monnaie  Jloiuaiu^',  (aa)  Id., 
Monurufnls  Divers  (EijypUun  wclglits);  (23)  Sir  Ih;iiic  Newton,  DitfC'tntinn  upoii 
tfte  Sdcrcd  Cuba,  17Z7  \  (24)  J.  Oppcit,  £talondei  .Mcf^ures  Aityrimne*.\i'itt\  (35) 
\V.  M.  F.  Pctilc,  Inductive  Mettx>!ogjf,  1877  (pdiiclpkd  and  t'^itoil\o  nsiilts);  f»f) 
U.,Stoiiihcn<;e,\5S0\  (27)l\.,  Ps/rauiias  and  Tetnpfrf  o/GiecJi, JSS:i;  (a6)M.,  A'air- 
tratis.  I.,  ISjSC  (principles,  lists,  mitl  curves  of  wclsht-n);  (29)  Id.,  Tniitf,  II.,  IS81 
(llstaand  cuiTes);  (70)  Id.,  Art/t.'Jour.,  1833,419  (ivcigtiis.  Ksj-p'tf^".  «tc.)  :  (51) 
Id.,  Froc.  Roy.  Soe.  '£dia.,  1S83-S4.  2.54  (mile);  (i?)  It.  S.  PooU*,  lifU.  .!/«>.  Cat.  of 
Coins,  Egppt;  (33)  Vat(\ucz<i\xel\}0,Essui  stu'tcxSi/xliines  ^ftrii}ue!-,i?-iO(ii'.ucin\^ 
nnd  specially  Arab  and  coins);  (34)  Records  0/  tlit  Pott,  ^o\s.  i..  li.,  vl.  (Kcjl'lliin 
tiibutes,  &c.);  (35)  E.  Rcvlllout,  In  Ree.  £9.,  1S81  (ninny  p/ipcis  on  Eyyptlnn 
WKlfllits.  mciaurcs,  nntl  coins);  (36)  K  T.  RoRcrs,  yam.  CJiron.,  187.1  (Amb 
Klas9  w.iRhts) ;  (37)  M.  H.  Sauvulic.  it  Juur.  As.  Sue.  1S77,  tnmalafloii  of  IJlnfl 
of  KMIjI-.  with  noica  (icinark.'ible  for  history  of  biilnnce) ;  Schillbnch  (lisis  ot 
welfihtr  ftllln  next);  (38).\I.C.SouLro,iia/o/n  Pond^mvx  Primiti/s.  ISSl  (list* 
of  all  welchts  published  tnilnttf);  (39)  Id.,  Sjjttintta  i/ojiftaires  Priimtiff,  ISSt 
(derlvBiion  of  units);  (40)  G.  Smiih.Tn -?fi(]i.  Acg.  Sp.,  1S75;  (41)  L.  Stern,  in  Rfo. 
£y.,  ISSl.  171  (Eijyptinn  wolRhts);  (42)  1'.  Tannery,  Ret:  Arch.,  xU..  l-''2 ;  (43) 
E.  Thomns.  ynmismala  Orioiiatia,  pt,  1.  (IndUn  weiglits).  Many  Isolated  papci3 
In  Rtvua  A»thfolo9iq\ie.  IhUcnic  Joiiriiai,  li.Q.,n\<i  not  spcciflol  above;  and  (44) 
a  Cieat  amount  Qf  matcrioi  Is  yet  iinpubllslied  of  wel^hmcs  of  weifihts  of  Iroy 
(supplied  throuch  Di-  Schlietnaiin's  kindness),  Mcmpliis.iit  tho  British  Museum, 
Tuiin.&c.,  whldi  may  probably  appear  before  long,  and  wlilcli  liaa  bcai  uUlized 
111  this  article. 

in.    COMSIEKCIAL. 

In  this  section  we  shall  only  refer  to  such  measures  as 
are  in  actual  use  at  the  present  time  ;  the  various  systems 
of  the  Continental  towns  have  been  superseded  by  the 
metric  system  now  in  force,  and  are  therefore  not  needed 
now  .except  for  historical  purposes. 

Great  Britain. — 
Len;;th  :— 
inch,      12  =  foot,      3  =  yanl,      5i  =  w 

Hand,  4  inches;  fathom,  2  yards;  knot  or  goojvapbical  mile  =  1'  — 
1*1507  miles.  The  diain  is  divided  in  100  links  for  land  measure; 
link -7 '02  inches. 

Terms  of  square  measure  aro  squares  of  tlic  lon^;  measures. 
Volume:  dry  : — 

pint,     2=<iuart.     4=/iilIon.     2  =  peck,     l  =  bushel.      8=fiUflrtcr. 
cub.  In.  3iG53         G3-31S  277-274         55-1-5W  221S-19  177-tr.-6 

Gill-ipint;  pottle  -  2  quarts ;  5  quarters  =  \vcy  or  load;  2  \vcys=» 
last. 

Volume  :  wet : — 

Pint  and  quart  \  „^,|„„       i_fl,.i,tn       f4=banclor\     2  =  plpc.  bull,  or 
asabovc.      /eaUon,    J  =  flikln,     (^    „oc.licad./  puncheon, 

cub.  Ins.  277-274  2495-5  9981-9  139C3-« 

Avoirdupois  weight,  for  everything  not  excepted  below:— 

drachm,  16=ounce,  IC  =  pound,  14  =8tonc.  2  =  (|uatter.  4  :=liundrcd,  20  =  ton. 
27-3  giaJns.        437-5  7000  93,000     19G.0O0  ris-        112  IB  2LM0  lb 

Troy  weight  (gold,  silver,  platinum,  ami  jewels,  except  diamonds 
and  pearls)  :-r 

drain,      24  =  jenny  weJfiliL      20  =  ounce.      12  =  pound. 
1  yfiiln  24  480  SZCO 

Diamond  and  pearl  wciglit:  — 

grain,     4  =  cflfnt,     150  =ounce  Troy. 
•8  grain  3  2  4*<0 

Apothecaiie-s'  dispensing  weight,  for  prescriptions  only: — 

prain,      20  =  scruple,      3  =  drachm.      8  =  onnce,      12  =  pound. 
I  grain  20  CO  ISO  57ij0 

Apothecaries'  fluid  measure:  — 

minim,         CO  =  diachin,      8=:0uncc,      20  =  pl:i(,     Sspallon. 
■01  KT     water  54-7  ■137-ft  8.7&0  70.'>n(> 

-030  cub.  In.  iilG  I'733  34-<;i!>         277-274 
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12=foot,     3  =  yanl,     5i  =  ioIe,     4  =  chaln,     10  =  furlt>ng,     b=ninc. 
1  in  12  3S  193  792  7920  C3CC0 


English 
weights 
and 
measure* 


490 


WEIGHTS    AND    MEASURES 


Metric 
System. 


.Vrtrk 


<7,,,<>_  _'rhc  report  tn  th»  French  National  Assembly 

■  '        ■  ■    -  ■   •■•rch  1791,  the  meridian 

1799,  an  intcrn.eJiate 

_■  h  May  1312,  .abolished 

cniorced  1st  Jaauary  1840.     Since  then 

-  ,  luly,  Greece,  Austria  (legall:?.!  1S70), 

,■■   ^.-     x^-v2y      •;  1    Sweden    (187S),   Switzerland,   Portup-l, 

M.Vro '"Vcneiuela,  Arsentino  Republic,  Hayti,  New  Grenada, 
k. i;-itiu3,  Congo  Free  State,  ahd  bthcr  states  have  adopted  this 
sv,-.  11  The  use  of  it  is  permissive  in  Great  Britain,  ImJia, 
Ciii-la,  Chili,  kc.  Tlie  theory  of  the  system  is  that  the  metre 
is  a  10  OnO.OOOth  of  a  .[uadrant  of  the  earth  through  Pans;  the 
litre  is  a  cuVo  of  ,';  metro ;  the  gramme  is  ,:;Vt;  of  th'^  '•'"  »",<^ 
with  u.Tcr  at  4'  C.  :  tho  franc  weighs  5  grammes.  The  multiples 
arc  as  follows  : — 


29-53  kasah  139-8  inches.  Foddin  l,",  acre.  BuKs  6-6  piats  or 
quarts  webe  6-6  gallons,  BtJeb  3?-6  or  «-4  -Kallons.  Dirhes, 
60-65  crains,  rati  1 -0131  lb.  okka  i-7-274  lb,  Vactir  101-31  !». 

India  — IVn"^!  — Rii-vard.     Bombav— gaz  -i7  inches,  hath  18 
inches.     Mi'  '  l*'*  inches.     IJcn^l— cottjh  (kattba)  SO 

sonar«yar  h,  1600  square  yanls.     Madras— -J4  mauris 

-cawri,     c  1    -        ,  y«r»ls.       Seer,    40-maund,    20-C3ndy. 

Eii'aivalents  oi  Indian  and  other  weights  arc  as  follows: — 


hti:::h. 

t,-ance. 

Kclberlanda. 

Other  Name*. 

•OWlnch 

■nt  „ 

3337     „ 

»3:o    „ 
•C213S  mile 

DilQ  metre 
ccnllfnclre 
<lfam<;tro 

METLE 

kUometro 

streep 

daim 

pAlm 

elle  or  aooe 

mlj'.e 

Xrich 
zcotlmetcr 

metre,  atab 
kilometer,  sudlon 

•ITS  pint 
I -TCI     „ 
17SC3     „ 
63-038     „ 

i:t-o;7   „ 

dediltra 

UTEE 

decalitre 
(JO  lllre») 

hecloUtro 

ko? 
tchepcl 

onddo 

liter  or  kinne 

KhelTtl    ' 

/  bektoMtcr,  (UK, 

\    knot 

-ois  gnlD 

15-4S       ,. 

lM-31      „ 

V,i3-i3      „ 

771617       „ 

IJ1.TM5       „ 

110 '33  lb 

82046  „ 
j      tKH-C2  „ 

mH:icT«inme 
cr.AS('4B    . 
decJCTinnae 
hcctopramme 
(OOO  crammc*) 
klloKrAmme 

(50  kllogr.) 

100  kllosr. 
1000  kllcgr. 

lood 
pond 

drom 
loth 

pfnnd,  lim 

/  zentner.  EoMccnt- 
\     ncr 

(  centner      metrl- 
-(      (;ae,  quintal 
tonne,  touncau 

Commercial  Weights,  *c   .Vvolrdnpola 


In  laud  measure  -Jie  unit  is  tho  are  (10  metres  s.iuarc)-n9-60 
Muare  yanU;  and  tae  hec',are- 2-4736  acres.  Other  mijltiples  of 
the  nuits  arc  merely  nominal  and  not  practically  used. 

TahUfor  Contersion  of  BrUUh  and  ilelric  Vnlls. 


JlilH- 
ncuet. 


J0-3M 

&1-7OT 
70190  1 
101  MS 
I5«-»M 
1MM7 
177  ;»7 
30J-1'>-, 


I 


I  CuUc  I       CoWc       I 
Inches,  Centimetre*. 


»-«oo 

HMX* 
1I-8IS7 
13I33r, 
\Oi<Ai 

r. ...  1 


1«-3«C 
32-77; 

Sl-»Jl 
9^  .117 
lH7fO 

i:i-o«i 

U7-470 


Litres.    Galloiu. 


'MTU 

1       1 

-ilnli 

liaiio 

1       1 

•«40<1 

I-7l>-.'« 

-CW'TJ 

j-arow 

'fWA'fl 

J  IU77S 

1-lnm 

1-V>.-.M 

l-33Uli 

»-!>7JS« 

1-51171 

4-MOII 

J-7(ilM 

S-1079« 

» 

i-^siw 

•0647»J 
•1W5IM 
■13«397 
•S-.0106 

■xavA 

-t«l7»» 
•ISJIJO 


Coble 
llctrca. 


Cable 
FeeL 


JS'SIO 
7II-C33 
105-aJ'5 
lll-.'..«, 
176  1*3 
2U-ftC0 
]t7-ll>> 
MJ-i33 
317-849 


1-679J 
6-3554 
60377 
I0'71CO 
U3'J61 
IC-OTM 
ia-754<: 
J1-43JS 
24-1130 


Ben  sal 
Fac'xrj-- 


Acheen    Uhar  of  SCO 

caiUes  of  2'llT  lb 

Acht-en  guncha  of  10 

nelly - 

Anjer.po  caodjr  of  20 

lnai:n'!* - 

Bi;.  

Ik:  ':id. 

Bti,.  :;d.. 

B0.1U..V    .„.'.,    >.    =0) 

mannda •^■.  I 

Ba»orah  maiand  of  T6  ^ 

Taklaa... f 

Biisaorah  maund  of  24  ^ 

vallaa t 

Calic-at  maand  cf  IW\ 

pwtU. " / 

Cochin    candjr  of    20 1 

maands I 

Gonibrwjn  b-jza-ir  car.dy. 
Goa  candy  of  2')  nu^LcOj '  4M 
Jonkctylon  bahar  cf  ^\\  ^^ 

carina- I 

Madras   c«ndy   of    20  l_  |  ^^ 

mnnnds I  j 

Mocha  bahar  of  lifraalls   450 


lb   ox.  dr. 
423    S  IS 


imds.  •.  ch. 
S    2t!]J 


0    0 
0 


0 
£0    0    0 
74  10  10-7 
il    1    l-l 
KO    0    0 


rodv  ^-la.  pol. 
is    7  19 


37  IS-7 
20    0 


4  0 
8  0 
0    0 

8    0 

8  0 
0    0 

i    ii 

0  0 
0    0 


8  13 


500 
500 


Uascttt  ctutom-hon»o\ 

maund I 

Mysoix-cindyof  7  morali 
PcKU  candy  of  ISO  t!s..  . 
PcnanR  pccnl  of   1001 

cattks / 

Sural  maond  r>l  40  »cer*.. 

Sural  pacc.t  mound I    74  10  10-7 

TUlychcrry    candy    of  I T  j^    g    q 

30  maonda i 


133    t 

37     S 


IS 
1« 

II 

4 
» 

20 

28 
0 


0 
1 

4  II 
20    0 


«  IS 

3    8 

3    S 

2  S5-7 
>  11-9 

3  8 

4  U^ 
1  4-8 
1  24 


md*.  a-  pke- 
15    4  27 

7  S4    S-C 

!«    0    0 
10    0    0 

2  :;  10 

1  ST  10 
10    0    0 

s 
1 


S  37  > 
0  11-4 


2  15 
6  I< 


0    0 

0    0 

J  32 

3     S 
0    0 


I  27-0 
T  Ji'7 


1    ]  I}'7 

W  IS  in 
0  10  ]I 4 
17  17    4-> 

' 17  13  1> 

17  14    t-< 

IS    J  25-7 
0  I!  IS 


S«    0 


IT  34  8-1! 
4  30  14-3 
1  13  10 

1  »  it 


Kice— uck. 


.  .=  1, 
lb  of 


For  iprroTimato  conversion  cilhsr  way  use  the  following  ralioa:  — 

....         .        ,.  ,        .   i  1..:   ....,,..,_-.„■'.,  ,1,.  ,i,); 


8 

41 - 
/ 
dhi 
14 

t 

1-1' 


141 

liir 

f  ), 

I 
*f 

Tlrr' 

•ki<' 
Of 
put 
pti 
/ 
hai. 


.  a.     Kill  UjI  i^raiiis  '•  !-■* 


'  nchc,^ 
;>'.<  Iti,  >ait 


-.,'»  (corn)  4-ll>  bushel",  rottolo 
:>  Ibi 

-ih«.  1  nmnTnatn,  r--*!  bnalieK 


Bengal  bazaar  weights  are  A  greater  than  factory  weight*. 
Grain  and  native  liquids  arc  usually  wciphed. 

ynpan.-Boo,  10-sun,  lO-sbaku  (11-948  inches  -  H  me're), 
6-ken,  60-cbo,  39-ri  (-2-647  miles).  Go  (111  cubic  inrh»,), 
lO-sho,  10- to,  10- koku  (5011  bushels).     Momnv  nn 

ICO-kin  or  cnttv  11-325  IM  1000  mommc-kuamni 

J<ir<,.-Ell27;        ■  ''    "—-■"-:  rana ,--.r 

of  arrack,  13.3!,  ■   ^' 

2-picul  135i  11 , 

J/n/oaa.— Covid  I04  iiiclii»;  bui.^ai  ■ 
kip  41  lb  (tin);  100  citties - picul,  1.'. 

l.icuU-coyau  of  salt  or  rice;  500  ^anl^,..,,  -  .-   - 

neatly   29  cwt-s.;  chu;.ah-2i   lb;  g«uUog  (-ganlontl. 
trafer'at  C2'.  .  ,,,,,.- 

Malta.— raimo  10;3  inches,  foot  (-2  aud  11  1.  "! 

82-4   inches;   16   tuinoli-Mluia,    4  44    acres.     C;.  ' 

callons ;  barilc   (nine)   916   gallons;   sJma   (™"'.    -   - 
Ounce  407  2  graius  ;  roHolo  I  745  V> ;  canUro  1.4-5  \K 

Mexico.— \in    321.7    inches.      Fauega   I'M    bushels.     Libra 

jtfl.«oM.— Canna  21  inches:  commercial  rottolo  1  19  B>,  100- 

nl,;    •    ■  '     •  ^  ■•    1     '-TfSIh. 

'    ,  ,:idbreadthsor25inchr»  -i 

j„  ■  rirv'ttir  or  ffir«,iVli  'I 

miles  (an  lioui'aw*kk  lu,  -i 

chenics.  2-capicha  (2-4  qt;.  '■ 


caitacitv ;  ovew  liquid*  ftr« 
147 -8  (WiriiV  or  150  gta. 


Mcih;*!,  •.;-,.iil.uii,  :■■,)- 

Hntfia. — Vrr-tl.ok  (1 ' 


lit;.  il»>— ^ 
Garniotjt 


inciics;   i-i  — alilli; 
■  nil  96  pit.la.     Ti 


;:ei  I V 


Uth. 
la^VtlbflO  tnebM>,  2- 


4-tMl,  4-c*tl>'   I'f   t 


l.-iiig. 


ii  ',;j  7,  'iiiA 
pio  of  Uniit 


I  ic   26-8   or   27-M  Inrbci;  larger  iiic  271). 


ok.  4-wm  (79-999  inrhe* 

lup 
Alnind 


I  -16g»UuM(of  oil-8  okas) ;  1  kiUows-forUaofJ-?  bu»heU  (kiUoti 


W  E  I  — AV  E  L 


4^1 


•f  r<c*->0  olni).  Dnm  (49-S  griint),  100-clirani,  4-r>Va 
(J-S-iSt  n>) ;  dnm  (<9'S  gnins),  18Q-rv>tl.  lOO-luutai  or  kaiiUr 
(127-29  n>). 

I'miinl  SUtta. — Inch  — lOOOO^O  British  inch,  and  othor  ineasuros 
In  {voportion.  Gallon -'SS.:9-2  linti.'.h  gallon.  Bushel  - '9S946 
Btitiih  btuh«l.     Wi'iL'ht,  as  Orcit  Gritain. 


«#  Mnwrrt  :   Wool ' 

» »ai  S<«oiUru>  . 


'V'urv'htr'i  DUttoiutatrf  Cnivtrttlh  dtt  PofJi 


As  voights  of. 
cubic  (cot. 

grain  aro  ofUm  Doadcd  wo  odd  pounds-n 

eiglit  in 

U.U.I. 

!V«ic, 
Anicrlcnn. 

Indian  1    Ont.\ 
Corn.   lEuuliul. 

ncan^ 
Ei!n>llnn. 

Dnrlcy, 
Cngllih. 

Rico.  , 

Loose 

Clgeo 

49 

U      1       3!) 
47       1       33 

40 
DO 

11        }- 

Sao  Jteport  <>/  ^ttiiJardg  I>eparttiu\t-^  2«f  i 


^^'EIM.\R,  the  capital  of  tho  gmmWuchy  of  Saxe- 
Weitnar-Eisonach,  tbc  largest  of  the  Thuringian  states,  is 
■tuated  in  a  pleasant  valley  on  the  Ilni,  50  miles  eouth- 
wtat  of  Leipsic  and  136  miles  south-west  of  Berlin. 
Containing  no  very  imposing  edifices,  and  plainly  and 
irregularly  built,  the  ton-n  pre'ients  at  first  a  somewhat 
nnpretcnding  and  even  dull  appearance  ;  but  there  is  an 
air  of  elegance  in  its  quiet  and  clean  streets,  which  recalls 
the  fact  that  it  is  tho  residence  of  a  grand-duke  and  his 
court,  and  it  still  r^ains  an  indescribable  atmosphere 
of  refinement,  dating  from  its  golden  ago,  whcii  it  won 
the  titles  of  "  poets'  city  "  ond  "  the  German  Athens.'' 
Weimar  has  now  no  actual  importance,  though  it  will 
aW^ys  remain  a  literary  Mecca,  ft  is  a  peaceful  little 
German  town,  abounding  in  excellent  educational,  literary, 
artistic,  and  benevolent  institutions;  its  society  is  cultured, 
though  perhaps  a  little  narrow ;  while  the  even  tenour  of 
its  existence  is  undisturbed  by  any  great  commercial  or 
manr.facturing  activity.  The  population  in  1885  was 
21,565  ;  in  1782,  six  years  after  Goethe's  arrival,  it  was 
aboat  7000 ;  and  in  183-1,  two  years  after  his  death,  it 
ivas  10,633. 

The  reign  of  Goethe's  friend  ond  patron,  the  grand-duke  Charles 
A<it!U.<tU9  (1775-1S2S),  represents  accurately  enoaghthe  golden  ago 
of  Weimar  ;  Ihcagh  even  during  the  duke's  minority,  his  motlicr, 
the  duchess  Amalia, 
had  begun  to  make 
-the  little  court  a 
iociu  of  light  and 
leading  in  Ger- 
many. The  most 
htrikin^  building 
in  Weimar  is  the 
extensive  palace, 
«ected  for  Charles 
Augustus  under  the 
Bupcrint^-ndence  of 
Goethe  in  1789- 
1803,  in  place  of 
one  burn«l  dovm 
in  1770.  This 
building,  with  the 
aasoclitioDs  of  its 
erection,  and  its 
"poets'  rooms," de- 
dicated to  Goethe, 
Schiller,  Herder, 
and  Wieland,  epi- 
tomizes the  charac- 
tnistics  of*  tho 
toirn.  The  roais 
interest  of  Wein;ar 
MDtresin  these  men 
lad  their  more  or 
less  illustrious  con- 
temporaries ;  and, 
above  all,  Goethe,  '''»°  «*  Weimar, 

whose  altar  to  the  "genius  hnjus  loci"  still  stands  in  tho  ducal 
park,  is  himself  tho  genius  of  the  place,  just  as  .Shakespeare  is  of 
Stratford-on-Avon,  or  Lutl.cr  of  Wittenberg.  Goethe's  residence 
from  1782  to  1832  (n.;.w  oytnal  as  a  "Goetho  museum,"  with  his 
collections  and  other  ro,miiii?/?»;i'.ccs),  the  simple  "garden-houso"  in 
tho  park,  where  he  spent  many  summers,  Schiller  s  humble  abode, 
where  he  lived  from  1802  till  his  death  in  1805,  and  the  grand-docal 
burial  vault,  where  the  two  poets  rest  side  by  side,  are  among  tlie 
most  frequented  pilgrirp  resorts  in  Germany.  Rietschel's  bronze 
^onp  of  Goethe  and  Schiller  (unveiled  in  1857)  stands  appropriately 
m  front  of  the  theatre  {much  altered  in  1368)  which  attained  such 
distinction  under  their  combined  auspiccj.  Not  far  off  is  the  large 
and  clamsT  parish  church,  built  a^ut  KOO,  of  which  Herder  became 


pastor  in  1770 ;  closo  to  tho  church  Is  his  statue,  and  Wo  honso  is 
still  tho  iinr^onifje.  Within  llie  church  nie  tho  tombs  of  Herder 
and  of  Duke  Ueruhard  of  Weimar,  the  hero  of  the  Thirty  Years' 
War.  Tho  nltar-picco — a  Crucifixion — is  said  to  bo  the  niasterpieco 
of  Lnctis  Cranach,  wIioko  house  is  pointed  out  in  tho  ninrkct-pince. 
M'iolaod,  who  came  to  Weimar  in  1772  as  tho  duko's  tutor,  is  also 
commemorated  by  a  statue,  and  his  house  is  indicated  by  a  tablet 
Among  the  other  pi-oniinent  buildings  in  Weimar  are  tho  library, 
containing  200,000  volumes  and  a  valuable  collection  of  jxirtraits, 
busts,  and  literary  and  other  curiosities  ;  the  museum,  built  in 
18C3-6S  in  tho  Renaissance  stylo ;  tho  ancient  church  of  St  James, 
with  the  tonibs  of  Lucas  Cranach  and  Mussus  ;  and  tho  town- 
house,  built  in  1841.  Various  points  in  tho  environs  of  Weimar 
are  also  interesting  from  their  associations.  Separated  from  the 
town  by  tho  park,  laid  out  in  the  so-called  English  stylo  by  Goothe, 
is  the  chateau  of  Belvedere,  built  in  1724.  To  the  north-east  is 
Ticfurt,  often  tho  scene  of  alfresco  plays,  Ici  which  the  courtiera 
were  tho  actors  ami  tlio  rocks  and  trees  tho  scenery ;  and  to  the 
north-west  is  tho  chate.m  of  Ettcrsburg,  another  favourite  resort  of 
Charles  Augustus  and  his  court. 

The  history  of  Weimar,  apart  from  its  brilliant  record  at  the  end 
of  the  18th  and  tho  beginning  of  tho  19th  ccuturj-,  is  of  compara- 
tively little  interest,  'the  town  is  said  to  have  existed  in  th^  9th 
century,  and  in  the  10th  to  have  belonged  to  a  collateral' branch  of 
tlio  family  of  tlie  counts  of  Orlaniiinde.  About  1376  it  fell  to  the 
landgraves  of  Thuringia,  and  in  1440  it  passed  to  tho  electoro  of 
Saxony.  In  1806  it  was  visited  by  Kapoloon,  whose  half-formed 
intention  of  abolishing  the  ducliy  was  only  averted  by  t'tie  tact  and 
address  of  tho  duchess  Luise.  The  Muses  have  never  left  Weimar, 
Since  1860  it  has  been  the  seat  of  a' good  school  of  ])ainting,  repre- 
sented by  the  landscape  painters  Preller,  Kalckrcuth,  and  Max 
Schmidt,  and  the  historical  painters  Pauwels,  Heumann,  and 
Verlat.  The  frequent  residence  bora  also  of  the  Abbe  Liszt,  froir 
1P48  till  his  death  in  1886,  ha.s  preserved  for  Weimar  quite  uu  iiii 
portant  place  in  the  musical  world. 

WEISSENFELS,  an  indtistrial  town  in  the  province  of 
Saxony,  Prussia,  is  situated  on  the  Saale,  18A  miles  south- 
west of  Leipsic  and  19  miles  south  of  Halle.  It  contains 
three  churches,  a  spacious  market-place,  and  various 
educational  and  benevolent  institutions.  Tho  former 
palace,  called  tho  Augvistusburg,  built  in  16G1-90,  occupies 
a  site  on  a  sandstone  eminence  near  the  town;  this  spacious 
edifice  is  now  used  as  a  military  school.  ■  Weissenfels  ' 
manufactures  machinery,  sugar,  pasteboard,  paper,  leather 
goods,  pottery,  and  gold  and  silver  wares.  It  contains  also 
an  iron-foundry,  and  carries  on  trade  in  timber  and  grain. 
In  the  neighbourliood  are  largo  deposits  of  sandstoho  and 
lignite.  Weissenfels  is  a  place  of  consideiable  antiquify, 
and  from  1657  till  17-16  it  was  the  capiliil  of  tha  ddies 
of  Saxe-Weissenfels,  a  branch  of  the  electoral  house  of 
Saxony.  The  body  of  Gustavus  Adolphus  was  embalmed 
at  Weis.senfels  after  the  battle  of  Liitzen.  The  population 
of  the  town  in  1885  was  21,760. 

WEKA,  or  Webk.\.     See  Ocydrojib. 

WELLESLEY,  Richard  Wesley  (or  Wellesi.tt), 
MARQtns  OF  (17G0-1812),  eldest  son  of  the  first  earl  of 
Jlornington,  an  Irish  peer,  and  eldest  brother  of  tho  dnke  of 
Wellington,  was  born  June  20,  1760.  Ke  was  sent  to  Eton, 
where  he  was  distinguished  as  an  excellent  classical  scholar. 
and  to  Christ  Church,  Oxford.  By  his  fatlier's  death  ic 
1781  he  became  earl  of  Mornington,  taking  his  seat  in  tht 
Iri.sh  Hou.se  of  Peers.  In  1781  he  entered  the  English 
House  of  Commons  as  member  for  Bceralston..  Soon  after- 
wards he  was  appointed  a  lord  of  the  treasury  by  Pitt,  with 
whom  he  rapidly  grew  in  favour.  In  1793  ho  became  a 
member  of  the  board  of  control  over  Indirwi  affairs;  and, 
although  he  was  best  known  to  the  public  by  his  speeches 
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in  detecce  of  Pitt's  foieign  policy,  he  was  now  gaining  the 
acquaintance  with  Oriental  affairs  which  made  his  rule  over 
India  so  wonderfully  effective  from  the  moment  when,  in 
1797,  he  accepted  the  office  of  governor-general.     Wellesley 
seems  in  a  peculiar  manner  to  have  caught  Pitt's  own  large 
political  spirit   during   the  years  of  his  intercourse  with 
him  from   1793  to    1797.     With  equally  profound  con- 
viction of  the  antagonism   between  the  French  republic 
and  the  interests  of  Great  Britain  all  over  the  world,  he 
had  gained  the  same  habit  of  dealing  with  political  affairs 
in  vast  combinations  and  on  the  broadest  survey.     That 
Pitt  and  Wellesley  had  consciously  formed  the  design  of 
acquiring  a  great  empire  in  India  to  compensate  for  the 
loss  of  the  American  colonies  has  not  been  proved  ;  but 
the  rivalry  wth  France,  which  in  Europe  placed  England 
at  the  head  of  coalition  after  coalition  against  the  French 
republic   and  empire,    made  Wellesley's  rule  in  India  an 
epoch  of  enormous  and  rapid  extension  of  English  power. 
On  the  jeurney  outwards  he  formed,  after  a  discussion  at 
the  Cape  with  officials  and  soldiers  returning  home,  the 
design  of  anihilating   French  influence  in   the    Dcccan. 
Soon  after  his  landing,  in  Apii'  1798,  he  learnt  that  an 
alliance  had  actually  been  formed  between  Tippoo  Siib 
and  the  French  republic     Wellesley  resolved  to  anticipate 
the  action  of  the  enemy,  and  ordered  preparations  for  war. 
The  invasion  of  Mysore  followed  in  February  1799,  and 
the  campaign  was  brought  to  a  ra  id  clo.ie  by  the  capture 
of  Seringapatam  (see  Ixdia  and  Wellixctos).-  In  1803 
the  restoration  of  the  peshwa  was  taken  in  hand,  which 
proved  the   prclade  to  the  great  ilahratta   war  against 
Sindhia  and  the  raja  of  Berar.     The  result  of  these  wars 
and  of  the  treaties  which  followed  them  was  that  French 
influence  in  India  was  extinguished,  that  forty  millions  of 
population  and  ten  millions  of  revenue  were  added  to  the 
British  dominions,  and  that  the  powers  of  the  Mahratta 
and  all  other  princes  were  so  reduced  that  England  became 
the  really  dominant  authority  over  all  India.     Nor  was 
Wclleslcv'd  rule  distinguished  only  by  conquest.     He  was 
nn  excellent  administrator,  and  sought  to  provide,  by  the 
foundation  of  the  college  of  Fort  William,  for  the  training 
of  a  da-ss  of  men  adequate  to  the  great  work  of  governing 
India.     In  connexion  with  this  college  ho  established  the 
governor-general's  office,  to  which  civilians  who  had  shown 
great  talent  at  the  college  were  transferred,  in  order  that 
they  might  learn  sometbinig  of  the  highest  statesmanship 
in  the  immediate  service  of  their  chief.    A  free-trader,  like 
Pitt,  ho  endeavoured  to  remove  some  of  the  restrictions  on 
the  trcdo  between  England  and  India.     Both  the  commer- 
cial policy  of  Wellesley  and  his  educational  projects  brought 
him  into  hostility  with  the  court  of  directors,  and  lie  more 
than  onca  tendered  his  resignation,  which,  however,  public 
ncco&ailics  led  him  to  postpone  till  the  autumn  of   ISO."). 
He  reached  England  just  in  time  to  see  Pitt  before  his 
death.      On  the    fall  of   the   coalition  mini.ttry  in   1S07 
Wellflcy  (nn  Enf;Ii'»h  peer  from  1797  and  marquis  in  the 
peerage  of  Ircl.uul  from  1709)  wa.<i  invited  by  George  III. 
to  join  ttio  duke  cf  Portland's  cabinet,  but  he  declined, 
pending  the  di-cui-Mon  in  parliament  of  certain  charges 
brought  fti;;iin't  liini  in  respect  o^  his  Indian  administra- 
tion.    Ilcsoluli'ins  condemning  biin  for  the  abuse  of  power 
were  moved  I'ltli  in  the  Lord.i  and  Common.'*,  but  defeated 
by  largo   mnj'Tiii.  ..     In   1R09    WcUwIcy  was   appointed 
^mi-.-  .1.  r  I     ^      •.       H,   i.t,,Icdal  Cadiz  just  after  the 
bol  ured,  but  without  eucces.'", 

tol....K...  'it  into  effective  co-o]K!rtttion 

with  bis  brntlivr,  li  the  failure  of  his  allies, 

wait  compelled  lo  ;  I'.  riiiL-nl.     A  few  months 

later,  alter  the  duel  Iwtv,  1  Cnsllcrcngh  and 

the  rcai($nalion  of   both,  ■  jlcd    the  jiost  of 

foreii(n   socrotary   in    Porcoval'i   cabinet.     Uo   held   this 


office  nntil  Febmaiy  1812,  when  he  retired,  partly  from 
dissatisfaction  at  the  inadequate  support  given  to  Welling- 
ton by  the  ministry,  but  also  because  he  had  become  con- 
vinced that  the  question  of  Catholic  emancipation  could 
no  longer  be  kept  in  the  background.     From   early  life 
Wellesley  had,  unlike   his   brother,  been  an  advocate  of 
Catholic  emancipation,  and  with   the  claim  of  the  Irish 
Catholics   to  justice  he  henceforward   identified  himself. 
On  Perceval's  assassination  he  refused  to  join  Lord  Liver- 
pool's administration,  and  he  remained  out  of  office  till 
18"21,   criticizing   with   severity    the   proceedings  of   the 
congress  of  Vienna  and  the  European  settlement  of  1814, 
which,  while  it  reduced  France  to  its  ancient  limits,  left  to 
the  other  great  powers  the  territory  that  they  had  acquired 
by  the  partition  of  Poland  and  the  destruction  of  Venice. 
He  was  one  of  the  peers  who  signed  the  protest  against 
the  enactment  of  the  Corn  Laws  in  1815.     In  1821  he 
wsis  appointed  to  the  lord-lieutenancy  of  Ireland.     Catholic 
emancipation  had  now  become  an   open  question  in  the 
cabinet,  and  Wellesley's  acceptance  of  the  viceroyalty  was 
believed  in  Ireland  to  herald  the  immediate  settlement  of 
the  Catholic  claim.s.     The  Orange  faction  were  incensed 
by   the    firmness   with   which    their   excesses   were   now 
repressed,  and  Wellesley.  was  on  one  occasion  mobbed  and 
insulted.     But  tho  hopes  of  the  Catholics  still  remained 
unfulfilled.     Lord  Liverpool  died  without  having  grappled 
with  the  problem.     Canning  in  turn  passed  away  ;  and  on 
the  assumption  of  office  by  Wellington,  who  was  opposed 
to  Catholic  emancipation,  his  brother  resigned  the  lord- 
lieutenancy.     He  had,  however,  the  satisfaction  of  seeing 
the  Catholic  claims  settled  in  the  next  year  by  the  very 
statesmen  who  bad  declared  against  "them.     In  1833  he 
resumed  the  office  of  lord-lieutenant  under  Earl  Grey,  but 
the  ministry  fell  a  few  months  later,  and,  with  one  short 
exception,  Wellesley  did  not  further  take  part  in  official 
life.  ■  His  old  age,  which  was  vigorous  and  animated  to 
the  last,  was  occupied  with  literary  and  classical  pursuits. 
He  died  on  September  2G,  18-12.     Ho  had  no  successor  io 
the  marquisate,  but  the  earldbm  of  Mornington  and  minor 
honours  devolved  on   his   brother  William,  Lord    Mary- 
borough, on  the  failure  of  whoso  issue  in  1863  they  fell  to 
the  .second  duke  of  Wellington. 

A\'ELLIKGBOROUGH,amarket^town of  Northampton- 
shire, England,  is  situated  on  tho  declivity  of  a  hill  near 
the  junction  of  the  Iso  with  the  Ncn,  and  on  the  lAMidon 
and  North-Western  and  Midbnd  railway  lines,  63^  miles 
northnorth-west  of  London,  and  lOi  ea3t-north-ua*t  of 
Northampton.  The  church  of  St  Luke  contains  some 
Norman  and  Early  English  portions,  with  later  work  of 
various  periods,  and  a  Decorated  western  tower  and  spire. 
The  gTammar-school.",  founded  in  1594  and  endowed  with 
the  revenues  of  a  suppressed  guild,  include  a  school  of  the 
second  and  a  school  of  tho  third  grodc,  tho  former  a  build- 
ing of  red  brick  in  tho  Renai-ssance  stylo  creeled  in  1880 
at  a  cost  of  £0000,  and  the  latter  an  old  Elizabethan 
structure.  Another  educational  endowment  is  Freeman's 
school,  founded  by  John  Freeman  in  1711.  There  are  also 
several  charities.  Tho  market-place,  situated  in  the  centre 
of  tho  town,  was  founded  in  1874.  Tho  principal  public 
buildings  include  tho  corn  exchange  (erected  in  l.'^Ol  at  a 
cost  of  X4000),  and  tho  "  Priory,"  an  old  residence  now 
used  for  Sunday  school  and  other  parochial  pur|>ose«. 
Formerly  tho  town  was  famed  for  the  rhah!  tit"  ^pring» 
to  which  it  owes  its  name.    "It  is  now  •  i  rtiince 

OB  a  centre  of  ngrirnltural  trade;  but  tli'.  .-.itryi" 

leather.  A  great  impulse  to  tho  pro»ix>rtt/  ot  ihc  town 
wo»  given  by  tho  introduction  of  the  Ux)t  and  fhoo  trade, 
especially  tho  mannfncturo  of  uppers.  Smelting,  brewing, 
and  ironfonnding  are  also  carried  on,  as  well  as  tho  manu- 
facture of  |x>rtablo  steam-engines.     A  coal  depot  of  tho 
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Midland  Railway  is  also  situatctl  in  tlio  town.  The  popu- 
Ution  of  the  township  and  urban  sanitary  district  (nroa 
3992  acres)  in  It^Tl  was  93^5  and  in  lt<Sl  it  was  13,794. 

In  913  EJr»d  (;tv«  th«  church  at  WcllinKlwrough  to  Croylnnd 
obbcr,  srA  thv>  grant  was  confinncil  by  King  b'dg.ir  in  966.  In 
th.'  :'  ■>  irJ  II.  tlio  abbot  was  loi\l  in  full.     It  recoivc.l  tho 

gr>:  .t  in  tlif  2.1  vo.ir  of  King  John.     In  Ifiil  it  was 

riiiU -i-i  I.  and  his  queen,  who  rcsiJcU  in  tents  during  a 

whole  Kuon  that  they  might  drink  tho  waters.  It  was  after  its 
almost  tout  Hostruction  by  lire  in  17S8  that  the  town  was  built  on 
its  pn'^cnt  site  on  the  hilL 

WEXLIXGTOX,  a  town  of  Shropshire,  England,  on 
the  Great  Western  and  London  and  North-AVestern  rail- 
way lines,  and  on  tho  Shropshire  Union  Canal,  151 J  miles 
north-west  of  London,  11  east  of  Shrewsbury,  and  31 
north-west  of  Kiriningham.  Tho  neighbourhood  is  pictur- 
esque, the  Wrokin;  about  1}  miles  from  tho  town,  rising 
to  a  height  of  1320  feet.  Tho  church  of  All  Saints,  built 
in  1790,  was  restored  in  1S76,  and  again  in  18S3.  There 
ore  a  number  6f  charities.  The  manufacture  of  agricultural 
implements,  iron  and  brass  founding,  and  malting  are 
carried  on.  The  population  of  the  urban  sanitary  district 
(area  352  acres)  in  IS71  was  5926,  and  in  1881  it  was 
6217. 

Wellington,  which  is  eitiuted  near  the 'old  Roman  Watling 
Street,  is  referred  to  in  Domesday  as  held  by  Earl  Koger.  It  w.is 
granted  by  King  John  to  Thomas  de  Erdinton  for  services  rendered 
at  Rome  at  the  time  of  the  interdict.  It  was  held  by  Earl  Edwin,  but 
bv  tho  rebellion  of  Robert  de  Belesmo  was  forfeited  to  the  king. 
T^e  church  of  Wellington  was  given  by  Earl  Roger  to  Shrewsbury 
abbey.  Wellington  was  the  first  rendezvous  of  Charles  I.,  who  on 
I9th  September  1642  mustered  his  forces  near  the  town. 

WELLIXOTON,  a  market-town  of  Somerset,  England, 
is  situated  on  a  gentle  elevatton  at  tho  foot  of  the  Black- 
downs  near  tho  river  Tone,  and  on  the  Great  Western 
Bail  way,  170  miles  south-south-west  of  London,  and  7 
south-west  of  Taunton.  The  church  of  St  John,  a  hand- 
some structure,  with  one  of  the  characteristic  Somersetshire 
towers,  is  of  the  Perpendicular  stylo  of  architecture,  except 
the  nave,  which  is  Early  English.  The  church  contains  a 
monument  to  Sir  J.  Popham,  lord  justice  of  England  in 
the  time  of  Elizabeth  and  James-I.  Among  other  public 
buildings  are  the  market-house  or  town-hall  (1 833),  tho 
West  Somerset  county  school  (1880),  and  the  Popham 
hospital  for  aged  men  and  women,  founded  by  Sir  John 
Popham  in  1G06  and  rebuilt  in  1833.  On  the  highest 
sommit  of  the  Blackdowna,  2),  miles  south  of  the  town,  is 
a  triangular  stone  tower  erected  in  honour  of  the  duke  of 
Wellington,  who  took  his  title  from  the  town.  The  staple 
industry  is  the  woollen  manufacture ;  iron-founding  and 
brick  and  tile  making  are  also  carried  on.  The  population 
of  the  township  and  urban  sanitary  district  (area  D195 
acres)  in  1871  was  6286,  and  in  1881  it  was  6360. 

King  Alfred  gavo  Wellington,  with  other  two  neighbouring 
manors,  to  Asser,  who  was  afterwards  raised  to  tho  see  of  Sherborne, 
and  died  in  853.  Subsequently  it  was  conferred  on  Aldhclm, 
the  first  bihhop  of  Wells.  In  Domesday  it  occurs  as  WuUintone,  aud 
i*  valued  at  £25.  In  the  2d  of  Edward  VI.  the  manor  was  granted 
by  Bishop  Barlow,  together  with  the  borough  of  Welfington,  to 
Edward,  duke  of  Somerset  On  the  duke's  attainder  it  carao  to  the 
crown,  with  whom  it  remained  till  tho  22d  of  James  I. 

WELLINGTON,  the  chief  town  of  Hutt  county.  New 
Zealand,  and  the  scat  of  the  colonial  Government,  is 
situated  in  the  south-west  of  North  Island,  on  the  shores 
of  Port  Nicholson,  in  41'  16'  25"  S.  lat.  and  174°  47'  25" 
E.  long.,  80  miles  east  of  Nelson,  IGO  south  of  New 
Plymouth,  and  1200  south-east  of  Sydney.  Tho  imme- 
diate surroundings  of  Wellington  were  originally  very 
nninriting,  as  it  is  walled  in  by  high  ranges  unsuitable  for 
tiUage,  but  great  enterprise  has  been  shown  in  the  con- 
struction of  roads  to  tho  more  fertile  regions.  Railways 
are  being  gradually  extended  towards  both  the  north  and 
the  north-east  Owing  to  the  prevalence  of  earthquakes 
the  city  is  built  chiefly  of  wood,  but  within  recent  years 


there  has  been  an  increasing  tendency  to  make  u.<!e  of 
concrete  and  brick.  Aiiiong  tho  principal  public  buildings 
are  tho  Government  house,  tho  hou.ses  of  legislature,  tho 
Government  buildings,  tV.e  new  postal  and  telegraph  ofiice, 
Wellington  college,  St  IVitrick's  Catholic  college,  tho  odd- 
fellows' hall,  the  freemasons'  hall,  tho  hospital,  and  tho 
lunatic  asylum.  Tho  city  also  possesses  a  colonial  museum, 
an  athenieum  and  mechanics'  institute,  a  lycoum,  and 
three  theatres.  Tho  botanical  gardens  have  an  area  of  100 
acres.  There  is  also  a  public  park  callcd'tho  Town  ]5elt. 
To  supplement  the  water  supply  from  two  largo  rcservoira 
at  Polhill's  Gully,  nn  aqueduct  has  lately  boon  constructed 
from  tho  Wainuiomata  river,  16  miles  distant,  at  an 
expense  of  £130,000. 

Wellington  was  the  first  settlement  of  the  New  Zealand 
colonists.  It  owes  its  commercial  prosperity  and  its  selec- 
tion as  the  capital  to  its  convenient  and  central  position. 
It  is  the  seat  of  both  a  Protestant  and  a  Catholic  see. 
Tho  harbour,  which  has  lately  been  extended  and  improved, 
is  one  of  the  best  and  safest  in  New  Zealand.  There 
is  a  lighthouse  at  tho  eastern  efatrance,  on  Piacarrow 
Head,  opposite  which  is  the  pilot  station.  There  are  two 
largo  wharves,  and  in  Evans  Bay  there  is  a  patent  slip 
capable  of  receiving  vessels  of  2000  tons.  As  a  shipping 
port  Wellington  ranks  next  to  Auckland  and  Lyttelton. 
It  possesses  foundries,  shipbuilding  yards,  boot  factories, 
soap  and  candle  works,  tanneries,  woollen,  coffee,  flour, 
and  saw  mills,  breweries,  aerated  water  works,  coach 
factories,  brick  and  tile  works,  and  a  very  extensive  meat- 
preserving  establishment,  which  exports  large  supplies  to 
Europe.  The  area  of  the  municipal  borough  is  1100  acres, 
and  from  4176  in  1861  the  population  increased  to  13,488 
in  1871  and  20,563  in  1881,  whilo  in  1886  the  city  and 
suburbs  had  27,833  inhabitants. 

WELLINGTON,  Arthuu  Wellesley,  DnKE  of  (1769- 
1852),  was  the  fourth  son  of  Garrett,  earl  of  ■Moriiington,' 
now  remembei-'ed  only  as  a  musician.  He  was  descended 
from  the  family  of  CoUey  or  Cowley,  which  had  been 
settled  in  Ireland  for  soiae  centuries.  The  duke's  grand- 
father assumed  the  name  of  Wesley  on  succeeding  to  the 
estates  of  Mr  Garrett  We.'ley,  a  kinsman  of  the  famous  . 
divine;  tho  affinity  between  the  families  of  Colley  and 
Wesley  rests,  however,  on  nothing  nearer  than  a  common 
ancestor  in  the  15th  century.  In  tho  duke's  early  letters 
the  family  name  is  spelt  Wesley ;  tho  change  to  Wellesley 
seems  to  have  been  made  about  1790.  Arthur  (born  in 
Ireland  in  the  spring  of  1769')  was  sent  to  Eton,  and 
subsequently  to  tho  military  college  at  Angers.  He 
entered  tho  army  as  ensign  of  the  73d  regiment  in  1787, 
passed  rapidly  through  tho  subaltern  grades,  became  major 
of  the  33d,  and  purchased  the  lieutenant-colonelcy  of 
that'  regiment  in  1793  with  money  advanced  to  him 
by  his  eldest  brother.  Before  reaching  full  age  he  was 
returned  to  the  Irish  parliament  by  tho  family  borough 
of  Trim.  Little  is  known  of  his  history  during  these 
years ;  but  rei'her  in  boyhood  nor  -early  youth  does  ho 
appear  to  have  in;ixle  any  mark  among  his  contemporaries. 
His  first  experience  of  activt  service  was  in  the  disastrous 
campaign  of  1794-95,  when  tho  Briti.sh  force  under  the 
duke  of  York  was  driven  out  of  Holland  by  Pichegru. 
In  1796  he  was  sent  with  his  regiment  to  India.  Three  Indian 
years  more  passed  before  Wellesley  became  known  to  senica, 
the  world,  but  wo  have  his  own  testimony  that  it  was 
during  these  yeirj  of  obscurity  that  he  qualified  himself 
in  one  direction  for  tho  great  milivary  career  before  him. 
As  colonel  commanding  a  regiment  he  gained  the  most 
minute  and  r.crurate  acquaintance  with  every  detail  of 
the   soldier's   life,    learned   the   precise    amount   of   food 

*  In  Merrion  dtrett,  Uuuiiit,  or  ut  Duugan  Castle,  Mcalli,  towards 
the  end  of  April  or  ou  let  May;  but  both  place  and  date  are  uncertailU 
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leqnired  for  every  montli,  the  exact  weiglit  that  could  be 
carried,  the  distances  that  coald  be  traversed  without 
exhaustion,  the  whole  body  of  conditions  in  short  which 
govern  the  activity  both  in  peace  and  war  of  man  and 
beast.  It  was  to  this  absolutely  complete  knowledge  of 
practical  details  that  Wellington  ascribed  in  great  part  his 
own  success  in  the  highest  commands.  It  b  probable, 
moreover,  that  he  at  this  time  made  a  serious  study  of  the 
science  and  historj-  of  warfare.  His  training  at  the  college 
of  Angers  is  not  sufficient  to  account  for  his  great  technical 
knowledge ;  no  record,  however,  exists  of  the  stages  by 
Tvhich  this  was  acquired.  In  1798  Colonel  Wellesley's 
eldest  brother.  Lord  Mornington,  afterwards  marquis 
of  Wellesley,  arrived  in  India  as  governor-general.  The 
war  with  Tippoo  Saib  followed.  The  33d  regiment  was 
attached  to  the  subsidiary  force  furnished  by  the  nizam, 
and  Colonel  ^Yfrllesley  was  entrusted  with  the  command  of 
this  division,  under  the  orders  of  General  Harris.  In  a 
preliminary  attack  upon  the  works  of  Seringapatam 
Wellesley  met  with  a  repulse ;  in  the  succcsi-ful  assault 
upon  the  town  he  commanded  the  reserve.  Though  his 
military  services  in  this  short  campaign  were  not  of  a 
striking  character,  he  was  appointed  by  his  brother  to  the 
supreme  military  and  political  command  in  Mysore.'  His 
great  faculties  now  for  the  first  time  found  opportunity  for 
their  exercise.  In  the  settlement  and  administration  of 
the  conquered  territory  Wellesley  rapidly  acquired  the 
habits  and  experience  of  a  statesman.  Nor,  in  the  midst 
of  his  work  oi  peaceful  reorganization,  was  it  possible  for 
him  to  abandon  the  life  of  the  soldier.  The  frontiers 
of  Mysore  were  harassed  by  independent  chieftains  or 
marauder.-!,  especially  by  one  Doonc'iab,  an  energetic  leader, 
who  had  assumed  the  title  of  "  the  king  of  two  worlds." 
Wellesley's  ofierations  against  Doondiah  were  conducted 
with  extraordinary  energy  ;  his  marches  in  pursuit  were 
prodigious,  and  his  final  success  complete.  More  im- 
portant, however,  than  the  military  side  of  these  operations 
was  their  political  characttr.  When  pressed  in  Mysore, 
Doondiah  moved  into  Mahratta  territory,  and  into  this 
territory  it  was  necessary  for  Wellesley  to  follow  him. 
Here,  negotiating  and  bargaining  with  the  Mahratta  chiefs, 
Wellesley  acquired  a  knowledge  of  their  affairs  and  on  in- 
fluence over  them  such  as  no  other  Englbhman  fiossessed. 
Simple  and  honourable  himself,  ho  was  shrewd  and  pene- 
trating in  his  judgment  of  Orientals  ;  and,  unlike  his  great 
predecessor  Clivc,  he  rigidly  adhered  to  the  rule  of  good 
faith  in  his  own  actions,  however  depraved  and  however 
exasperating  the  conduct  of  those  with  whom  he  had  to 
deal.  The  result  of  AVellc^ley's  singular  personal  ascend- 
ency among  the  Mahrattos  came  into  full  view  when  the 
Malirattr.  war  broke  out.  In  the  meantime,  however,  his 
Indinn  rnf'-r  Feem'd  likfly  to  bo  Mcrificed  to  the  calls  of 
war;  '"    '     '>y  was  ordered  by  the 

goi-  ,  to  taka  command  of 

a  b  1  service  at  Trincoma- 

lee,  'led  that  these  troops 

shouU  L  >jL\.-i  cr  Mauriliui) ;  their  destination 

was,  hr>\.  il  to  Eg\'pt,  and  a  notification  was 

made   t<'  tb.it   in   <  of   this  change 

Oencral   i  i  be  plac  .  ind  above  him. 

Tho     '  ;    the  command, 

Wi!.  grievance  in  hi* 

dovii'ti  !■!  HI.     I'.  1  iM  ;  ii:T,   II!  opiKJsition  to  hid 

instractiotui,  and  at  the  ri*k  of  incurrinic  scvero  cennure, 
be   moved    tho   tr-  '  '  ,'  ■ .    from 

Triocomaloo  Ut  Kon  :'  they 

were  to  bo  of  any  ti 
that   they  nhould    i 

Tho  documonti  in  »iu  i •   ,• ;,  j^-  ;ii.  .i  iii:»  mij.  li.<.>" 

his  singularly  cIcm  and  profound  sci|uaintanco  with  tho 


conditions  of  a  successful  inva-^ion  of  Egypt  from  India. 
At  Bombay  Wellesley  was  attacked  by  fever,  and  prevented 
from  going  on  to  Egypt.  He  returned  with  great  satis- 
faction to  his  government  in  Mj-sore,  where  he  remained 
until  the  Jlahratta  war  broke  out  The  power  of  the  ManraUt 
peshwa,  nominally  supreme  in  the  Mahratta  territory.-,  had  '■''"■ 
been  overthrown  by  his  rivals  Holkar  and  others,  and 
he  had  himself  fled  from  Poena  to  Bassein  on  the  coast. 
By  the  treaty  of  Bassein,  made  in  December  1802,  the 
Indian  'Government  entered  into  an  alliance  with  this 
liotentate,  and  pledged  itself  to  restore  his  authority. 
Welle.'sley  was  placed  in  command  of  the  army  charged 
with  this  task.  Starting  from  Seringapatam,  he  cros-sed 
the  frontier  on  March  12,  1803,  and  moved  through  the 
southern  Mahratta  territory  on  Poona.  The  march  was 
one  unbroken  success.  '  Wellesley's  own  arrangements, 
which  displayed  tho  utmost  forethought  and  sagacity  in 
dealing  with  the  physical  conditions  to  be  encountered  on 
the  march,  would  no  doubt  have  secured  his  victorj-  had 
resistance  been  encountered;  but  his  personal  and  diplo- 
matic ascendency  among  the  chieftains  of  the  district 
worked  even  more  powerfully- than  the  "fear  of  his  arms. 
No  hand  was  raised  against  him,  and  a  march  of  six 
hundred  miles  was  conducted  without  even  a  skirmish. 
"  The  confidence  and  respect  of  every  class  in  the  provinces 
south  of  the  Kistna,"  wTote  Major  JIalcolm,  the  political 
agent  who  accompanied  the  march,  "is  in  a  very  great 
degree  personal  to  Major-General  Wellesley.  To  the 
admiration  which  the  Mahratta  chiefs  entertain  for  that 
officers  military  characttr,  and  the  firm  reliance  which  the 
inhabitants  pliiCe  on  his  justice  and  protection,  the  extra- 
ordinary success  which  has  hitherto  attended  the'progre.is 
of  the  march  must  be  princii)ally  attributed."  M'ellcsloy 
had  intended  to  reach  Poona  on  the  23d  of  April.  On  the 
night  of  the  ISth,  when  60  miles  distant  from  Poona,  he  re- 
ceived intelligence  that  .\mrut  Rao,  a  rival  of  the  pcshwa's, 
intended  to  burn  the  city  at  the  approach  of  tho  English. 
Counting  no  moment  to  bo  lost,  Wellesley  pressed  on  with 
the  cavalry,  accomplished  the  march  of  60  miles  in  thirty- 
two  hours,  and  entered  Poona  on  the  afternoon  of  tho 
20th,  in  time  to  save  the  city  from  destruction.  The 
peshwa  was  now  restored  to  power,  and  entered  into  various 
military  obligations  with  Wellesley,  which  he  very  imper- 
fectly fnl  filled. 

In  the  meantime  Sindhia  and  Uolkar,  with  tho  mja 
of  Berar,  maintained  a  doubtful  but  threatening  aspect 
f.irther  north.  It  was  uncertain  whether  or  not  a  con- 
fidemcy  of  tho  northern  Mahratfas  had  been  formed 
against  tho  British  Govcrmiicnt,  In  these  critical  ciicum- 
stauces,  while  peace  and  war  hung  in  the  balance,  Wellesley 
was  charged  with  "  the  general  direction  and  control  of  all 
tho  military  and  politiciil  affairs  of  the  Briti.sh  Government 
in  tho  territories  of  tho  nizam,  of  the  pe.shwa,  and  of  the 
Mahratta  states  and  chiefs."  Acting  in  execution  of  these 
powers,  ho  required  Sindhia,  as  a  proof  of  good  faith,  to 
withdraw  to  tho  north  of  tho  Nerbudda.  Sindhia  not 
doing  BO,  war  wns  declared  on  August  6,  1S03.  Wellesley 
marched  northwards,  captured  Ahmadnagnr  on  August  11, 
cr'  '     .   iodfivery  ten  days  later,  and  raove<l  a.-ain^t 

tip  forces  of  Sindhia  nnd  the  rajah  of  lli'r%p^ 

Coll  If  i  :■!■  .••nnon  was  mcnnwhilo  approaching  with  a 
second  diviiion  from  the  oust,  and  it  wns  intcndetl  that 
the  two  ■  '     lid  unite  in  an  attack  on  the  enemy. 

On  Ihi'  I'tembor  Wcllo.'-lcy  «uppo«ed  himself  to 

I  bo  still  fii'Hii'  TIIIII4  from  the  Mahratta  hendqiiartcni  ;  ho 
I  suddenly  found  that  llio  entire  forrci  of  Sindhia  nnd  tho 
rr  '     •■■',    Itirar  were   cIom    in  front  of   him   ot   Asmvp. 
.11,^  the  dangcm  of  delay,  of  rctrral,  nnd  of  on  nttAck 
Miiii  iiid  own   un«npporte<l   divinion,  Wellonley  convinced 
I  himself  that  on  immodiato  attack,  though  against  grcatlj, 
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■uperior  (orcos  in  a  strong  position,  was  tho  wisest  course 
Uo  thrx'w  liii'isclf  upon  the  Maliratta  host,  and  ultimntcly 
gikitii-J  a  ci'KiV'Icto  victory,  tbough  with  the  loss  ot  2500 
meu  out  of  a  total  probal-Iy  not  much  cxci-fding  7000. 
Id  comparison  with  the  battle  of  Assaye,  alt  lighting  that 
Itad  hitherto  takeu  place  in  India  was  child's  play.  Tho 
enemy's  ortillery  was  of  the  most  formidable  character,  and 
worked  with  deadly  effect  A  hundred  cannon  were  taken 
by  tho  coiu|ucror,  who  now,  uniting  with  Stevenson's 
division,  followed  up  the  pursuit,  and  brought  the  war  to 
a  close  by  a  second  victory  at  Argaum  on  Xovember  20. 
Tho  treaties  with  Sindhia  and  the  raja  of  Berar  which 
followed  the  overthrow  nf  their  arms,  and  which  marked 
the  downfall  of  tho  Mahratta  power,  were  negotiated  and 
signed  by  Wellesley  in  tho  course  of  tho  following  month. 
Not  yet  thirty-five  years  old,  Wellesley  had  proved  himself 
OS  thorough  a  m:i3tcr  in  the  sphere  of  Indian  statesmanship 
and  diplomacy'  as  on  the  field  of  battle.  Had  his  career 
ended  at  this  time,  his  despatche.")  on  tho  negotiations  with 
the  Mahrattas  and  on  the  general  conduct  of  Indinn  policy 
would  have  proved  him  to  have  been  one  of  the  wisest  and 
strongest  heads  that  have  ever  served  England  in  the  East. 
In  the  spring  of  1S05  Wellesley,  now  Sir  Arthur,  quitted 
India  and  returned  home.  He  was  ijnmediately  sent  on 
the  eTpcdilion  to  Hanover  which  was  rendered  abortive  by 
the  battle  cf  Austerlitz.  In  1S06  he  was  elected  member 
of  parliament  for  the  borough  of  Rye,  and  in  ths  following 
year  was  appointed  Irish  secretary.  After  serving  in  this 
oflnca  for  a  few  months  he  was  employed  in  the  expedition 
against  Copenhagen,  where  little  glor)'  was  to  be  gained. 
lerriM  In  the  summer  of  180S  ha  took  command  of  a  body  of 
to  lae  troops  destined  to  operate  against  the  French  in  Spain  or 
^^^'  Portugal.  Finding  that  the  junta  of  Corunna  wi.shed  for 
no  foreign  soldier}-,  he  proceeded  to  fulfil  his  instructions 
by  acting  against  Junot  at  Lisbon.  He  landed  at  Mondego 
Bay  in  the  first  week  of  August,  and  moved  southwards, 
driving  in  the  enemy's  posts  at  Rolifa  on  August  17.  On 
the  2l3t  the  battle  of  V'imiero  was  fought  and  won.  In 
the  midst  of  this  engagement,  however.  Sir  Harry  Burrard 
landed,  and  superseded  Wellesley  in  the  command. 
Wellesley  in  vain  called  upon  this  general  to  follow  up  the 
pursuit  when  the  victory  was  gained.  The  consequence 
was  that  Junot's  army,  which  would  have  been  captured 
or  annihilated  if  Wellesley's  advice  had  been  executed, 
escajied  into  a  position  which  secured  it  the  means  of 
retreat  if  favourable  terms  of  capitulation  were  refused. 
The  convention  of  Cintra  provided  for  the  evacuation  of 
Portugal  by  the  French,  but  it  gave  Junot  and  all  his 
troops  a  frue  return  .to  France.  So  great  was  the  public 
displeasure  in  England  at  the  escape  of  the  enemy  that 
a  court  of  inquiry  was  held  into  all  the  circumstances 
attending  th-3  convention  of  Cintra.  At  this  inquiry  the 
rejection  of  Wtllesloy's  coimscls  by  his  superior  officer  at 
the  clo^e  of  the  battle  of  Vimiero  was  fully  proved. 

After  the  failure  of  Sir  John  Moore's  campaign  in  the 
winter  of  1608-9,  Wellesley,  who  had  in  tho  meantime 
resumed  bis  duties  as  Irish  secretary,  returned  to  the 
Penifi-.iila  as  chief  in  command.  His  first  move  was 
again,',  Soult,  who  had  captured  Oporto.  He  drove  the 
Frfijch  out  of  this  city  by  a  singularly  bold  and  fortunate 
attack,  and  then  prepared  to  march  against  Madrid  by 
the  valley  of  the  Tagus.  Some  appearance  of  additional 
strength  wa?  given  him  by  the  support  of  a  Spanish  army 
under  General  Cuesta  ;  but  his  movements  were  delayed 
by  the  neglect  and  bad  faith  of  the  Spanish  Government, 
and  time  was  given  to  Soult  to  collect  a  large  force 
at  Salamanca,  with  which  he  intended  to  fall  upon  the 
English  line  of  communications.  Wellesley,  unconscious 
of  Sonlt's  [iresence  in  force  on  his  flank,  advanced  against 
Madrid,  and  finally  drew  up  at   Talavera  to  meet  the 


attack  of  Victor,  who  had  defeated  Cutsta  and  driven  hi.n 
back  on  tho  English,  Tho  battio  was  begun  on  the  27ih  '.'■M]i  if 
and  coutmuod  uu  tho  2t)th  of  July.  Weilealoy  gained  a '^^'""'* 
complete  victory,  and  decisively  proved  tho  superiority  <f 
English  troops  under  his  command  over  those  of  tho  enemy. 
But  within  the  next  few  days  Soult's  approach  on  the  lir.u 
of  communication  was  discovered.  It  was  impossible  for 
Wellesley  t«  follow  up  his  advantages.  Tho  victory  of 
Talavera  had  brought  prestige  but  nothing  else.  Superi- 
ority of  numbers  had  made  the  French  tho  real  winners  of 
the  campaign,  and  Wellesley,  disgusted  with  his  .Spanish 
allie.'i,  had  no  choice  but  to  withdraw  into  Portugal  and 
there  stand  upon  tho  defensive.  A  peerage,  with  Uie  title 
of  Viscount  Wellington,  was  conferred  upon  him  for  his 
victory  at  Talavera. 

Up  to  this  time  Xapoleon,  with  the  bulk  of  his  armies, 
had  been  occupied  with  the  war  against  Austria.  The 
peace  of  Vienna,  concluded  in  October  1S09,  made  him 
free  to  throw  an  almost  unlimited  force  into  tho  Spanish 
Peninsula.  Wellington,  foreseeing  that  Portugal  would 
now  bo  invaded  by  a  very  powerful  army,  began  the 
fortification  of  thn  celebrated  lines  of  Torres  Vedras,  which  Lines  o' 
followed  the  mountain-bastion  on  the  north  of  Lisbon,  and  TorrM 
left  no  single  point  open  between  the  Tagus  and  tho  sea.  ''""* 
Tho  English  army  in  the  meantime  wintered  in  the  neigh- 
bourhood of  Almeida.  As  summer  approached  Welling- 
ton's anticipations  were  realized.  JIassi.'na,  who  had  distin- 
guished himself  above  every  other  general  in  the  Austrian 
war  of  1809,  arrived  in  Spain,  and  moved  against  Portugal 
with  au  army  of  70,000  men.  Wellington  was  unable  to 
prevent  Ciudad  Rodrigo  from  falling  into  the  hands  of  the 
French.  He  retreated  down  tho  valley  of  tho  Jloudcgo, 
devastating  the  country,  and  at  length  halted  at  Busaco, 
and  gave  battle.  The  French  attack  was  repelled,  but 
other  roads  were  open  to  tho  invader,  and  Wellington 
continued  his  retreat.  JIassena  followed,  and  heard  for 
the  first  time  of  the  fortifications  of  Torres  Vedras  when 
he  was  within  five  days'  march  of  thcni.  On  approaching 
the  mountain-barrier  the  French  general  sought  in  vain  for 
an  unprotected  point.     It  was  with  the  utmost  difficult}',  . 

while  waiting  for  reinforcements,  that  he  could  keep  his 
army  from  starving.  At  length,  when  the  country  was 
utterly  exhausted,  he  commenced  his  retreat.  Wellington 
descended  from  tho  heights,  but  his  marching-force  was 
too  weak  to  risk  a  pitched  battle.  Massena  was  in  con- 
'sequence  able  to  maintain  himself  at  Santarem  for  the 
winter.  But  in  the  spring  of  1811  Wellington  received 
reinforcements  from  England.  He  now  moved  against  the 
enemy.  Massena  retreated  northwards,  devastating  tho 
country  with  unsparing  severity  in  order  to  check  the 
pursuit.  Such  were  the  sufferings  of  his  army,  both  in  tho 
invasion  and  in  the  retreat,  that,  although  only  one  battio 
was  fought  during  the  campaign,  the  French,  -when  they 
re-entered  Spain,  had  lost  30,000  men. 

In  the  meantime  Soult,  who  was  besieging  Cadiz,  had 
received  orders  from  Napoleon  to  move  to  the  support  of 
Massena.  Leaving  part  of  his  force  in  front  of  Cadiz,  ho 
marched  northwards  and  captured  Badajoz.  Here,  how- 
ever, he  learnt  that  Massena  was  in  full  retreat,  and  also 
that  his  own  army  besieging  Cadiz  had  been  attacked  and 
beaten.  He  in  consequence  returned  and  resumed  the 
blockade.  Wellington,  freed  from  pressure  on  the  south, 
and  believing  Mas.s(5na  to  be  thoroughly  disabled,  con- 
sidered that  the  time  had  come  for  an  advance  into  Spain. 
The  fortresses  of  Almeida,  Ciudad  Rodrigo,  and  Badajoz 
had  to  be  recaptured  from  the  French.  Leaving  a  small 
force  to  besiege  Almeida,  Wellington  went  southwards  to 
arrange  with  Beresford  for  the  siege  of  Badajoz.  During 
his  absence  Massdna  again  took  the  field,  «nd  marched  to 
the  relief  of  Almeida.     Wellington  returned  in  timo  to 
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defeat  him  at  Fuentes  d'Ocoro,  and  Almeida  passed  into 
the  hands  of  the  British.  In  the  south  Soult  advanced 
to  the  relief  of  Badajo!.  He  was  overthrown  by  Beresford 
at  Albuera  ;  but  the  junction  of  the  two  French  armies 
compelled  the  English  to  raise  the  siege,  and  Wellington 
had  to  retire  within  the  Portuguese  frontier.  Moving 
northwards  with  the  view  of  laying  siege  to  Ciudad 
Rodrigo,  he  was  again  outnumbered  by  the  French,  and 
forced  to  withdraw  to  cantonmeuts  on  the  Coa. 

Wellington  Lad  from  the  first  seen  that,  whatever 
number  of  men  Napoleon  might  send  against  Portugal,  it 
was  impossible,  owing  to  the  poverty  of  the  country,  that 
any  great  mass  of  troops  could  long  be  held  together.  The 
French  generals,  by  combining  their  armies,  might  for  a 
while  be  superior  to  him,  but  the  want  of  provisions  would 
inevitably  lead  to  their  separation  after  a  longer  or  shorter 
interval.  This  was  verified  at  the  end  of  1811.  Soult's 
division  had  to  move  southwards  for  support,  and  the 
English  were  again  more  than  a  match  for  the  enemy  in 
front  of  them.  Wellington  resumed  the  offensive,  and  on 
the  19th  of  January  1812  Ciudad  Rodrigo  was  taken  by 
storm.  The  road  into  Spain  was  now  open ;  it  only 
remained  to  secure  Portugal  itself  and  the  line  of  com- 
munication by  the  capture  of  Badajoz.  Wellington  crossed 
the  Tagus  and  completed  the  investment  of  this  fortress 
by  the  middle  of  March.  It  was  necessary  at  whatevei; 
cost  to  anticipate  the  arrival  of  Soult  with  a  relieving 
army,  and  on  the  Gth  of  April  Wellington  ordered  the 
assault.  The  fearful  slaughter  which  toot  place  Wfore 
the  British  were  masters  of  the  defences  caused  Wellington 
to  be  charged  with  inditTerence  to  the  loss  of  human  life  ; 
but,  whatever  faults  may  have  been  made  in  the  actual 
operations,  a  postponement  of  the  attack  would  merely 
have  resulted  in  more  battles  against  Soult,  in  which  a 
greater  number  of  men  would  have  perished.  Of  all 
generals  Wellington  was  the  last  to  throw  away  a  single 
life  needlessly.  / 

The  advance  into  Spain  against  the  French  line  of  com- 
munication betwpen  Madrid  and  the  Pyrenees  was  now 
begun.  Marinont,  who  had  succeeded  Mas3(Sna  in  the 
command,  fell  back  and  allowed  Wellington  to  occupy 
Salamanca  ;  but  on  reaching  the  Douro  he  turned  upon 
his  assailant,  and,  by  superior  swiftness  iu  marching, 
threatened  to  cut  the  English  off  from  Portugal. 
Wellington  now  retreated  as  far  as  Salamanca,  and  there 
extricated  himself  from  his -peril  by  one  of  the  most 
brilliant  victories  which  he  ever  gained  (July  22).  The 
French  fell  back  on  Burgos.  Instead  of  immediately 
following  them,  which  from  a  military  point  of  view  would 
have  been  the  better  course,  Wellington  thought  it  wise  to 
advance  upon  the  Spanish  capital.  King  Joseph  retired 
southwards  and  the  English  entered  Madrid  in  triumph. 
The  i>olitical  effect  of  this  net  wa.'i  very  great,  but  the  delay 
^avo  the  French  northern  army  time  to  rally.  On  march- 
ing aguinst  them  Wellington  was  checked  by  the  obstinate 
defence  of  Ilnrgoa.  Moreover,  in  consequence  of  vhe  los.i 
of  the  caiiital,  Soult  was  now  ordered  to  raise  the  siege  of 
Cadiz,  and  to  move  to  the  support  of  King  Joseph. 
OBtlii>rin!r  his  forces,  and  uniting  them  with  the  French 
or'  ntrc,  he  pressed  on  towards  Madrid.     It  was 

i'l  '  W.-llington  to  maintain  his  ixicition,  and  ho 

»  e  more  to  retire  into  Portugal,  while 

M  ■   intnlho  Imnds  of  the  French.     During 

thid  hi.  I.i_;  itionand  misconduct  of 

the  liriti.li  .„^r  that  their  chief  bad 

ever  witncssici.  iii._  ..UllI  tf  the  campaign  was,  however, 
that  Cailir  was  free,  ond  that  the  sout'>crn  provinces  were 
finally  rlLiircd  of  the  invoiler. 

Wellington  mim  now  invested  by  tho  oortcfl  with  the 
•upromo   command  uf   tho  Spanitli  armioa.     lie    visited 


Cadiz  in  December  1812,  and  offered  counsels  of  modera- 
tion to  the  democratic  assembly,  which  were  not  followed. 
During  the  succeeding  months  he  was  occupied  with  plana 
and  preparations  for  a  great  combined  attack,  and  at 
length,  in  May  1813,  the  hour  for  his  final  and  victorious 
advance  arrived.  The  disasters  of  the  Russian  campaign 
had  compelled  Napoleon  to  withdraw  some  of  his  best 
regiments  from  the  Peninsula.  Against  a  weakened  and 
discouraged  adversary  Wellington  took  the  field  with 
greatly  increased  numbers,  and  with  the  utmost  confidence 
of  victory.  His  design  was  to  throw  himself  directly  upon 
the  French  line  df  communication,  keeping  his  left  pushed 
forward  in  advance  of  his  centre,  so  as  to  threaten  the 
envelopment  of  the  fortified  posts  held  by  the  euemy. 
Napoleon  had  foreseen  that  this  would  bo  the  strategy  of 
the  English  commander,  and  had  ordered  King  Joseph  to 
neglect  every  point  to  the  centra  and  east,  andto  concen- 
trate at  Valladolid.  This  order  had  been  but  imperfectly 
obeyed.  The  advance  of  the  allied  army  was  irresistibla 
Position  after  position  was  evacuated  by  tho  French,  until 
Wellington,  driving  everything  before  him,  came  up  with 
the  retreating  enemy  at  Vitoria,  now  encumbered  with  an  Battle  of 
enormous  train  of  fugitive.^  and  with  the  spoils  of  five  Vitoria. 
years'  occupation  of  Spain.  His  victory,  won  on  the 
21st  of  June,  was  overwhelming.  All  the  artillery  and 
almost  all  the  treasure  and  stores  of  the  French  array  fell 
into  the  hands  of  the  conquerors.  It  only  remained  for 
Napoleon  to  commit  to  Marshal  Soult,  as  his  lieutenant, 
the  task  of  defending  the  Pyrenees,  and  of  delivering,  if 
possible,  the  fortresses  of  St  Sebastian  and  Pamplona, 
which  Wellington  now  besieged.  Soult's  combats  in  the 
Pyrenees,  and  the  desperate  resistance  of  St  Sebastian, 
prolonged  the  struggle  through  the  autumn  of  lt*13,  and 
cost  the  English  torrents  of  blood.  But  at  length  the 
frontier  was  passed,  and  after  a  succession  of  enccunters 
on  French  soil  Soult  was  forced  back  into  his  entrenched 
camp  at  ■  Bayonne.  Both  armies  now  rested  for  some 
weeks,  during  which  interval  Wellington  gained  the  con- 
fideai.0  of  the  iniiabitants  of  the  district  1  y  his  un;  p '.ring 
repression  of  marauding,  his  businesslike  payiiunt  for 
supplies,  and  the  excellent  discipline  which  he  maintuned 
among  his  soldiers.  In  Fehruarj-  191 1  the  advance  was 
renewed.  The  Adour  was  crossed,  and  Soult,  leaving  a 
garrison  in  Bayonne,  fell  back  on  Orthc!.  At  Orthes 
ho  was  attacked  and  defeated.  Bordcaujr  now  d-xlared 
in  favour  of  the  Bourbons  and  admitrel  the  Eiiglish. 
Soult's  last  move  was  upon  Toulouse.  Here,  after  the 
allies  Lad  entered  Paris,  but  before  the  abdici.tion  of 
Napoleon  had  become  known,  the  last  battle  of  the  war 
was  fought.  Peace  being  proclaimed,  Wjllington  took  Return  *t 
leave  of  bis  army  at  Bordeaux,  and  retuintd  to  England,  Ecjtantf 
v/hcre  he  was  received  with  extraordinary  honours. 

After  the  treaty  of    Paris  (May  30)  Wc'':r.7t"n  wa^Amtw- 
appointed    British    ambassador   at    the    I  '■.!  '"'o-al 

Duilng  tho  autumn  and  winter  of  1814  he  ^  .lud    '^ 

reported  tho  iniftnkes  of  the  restored  Bourbon  d^uasty, 
cd  iv;-rrcd  his  Government  of  the  gro'vin;^  dan^r  from 
c  ;»nd  from  tho  ormy,  which  was  viiiMy  V.c  :tile 

ti  rbous.     "Tho  truth  is,"  ho  wrote,  "that  the 

king  of  I  ranco  without  the  army  is  no  king."  His 
in  ■!■!'•♦.  hiwcver,  did  not  extend  Wyond  tho  circumstoncca 
i^  bcfcro'  and   around   him,   and   ho    entirely 

t' :  .  jrehend  the   fact  that  tho  groat  moss  of  tho 

Fi' i.Ji  ;i,.lk>ii  was  still  with  Napoleon  at  honrt  He 
rciiuii.ed  in  Franco  until  Fibninry  1^15,  when,  in  ron- 
sequuiico  of  the  return  of  Lord  CVullortogh  to  E.'(,UDd 
to  mei't  tho  Ilnnso  of  Commons,  ho  took  ihnt  minister's 
|>la'-e  TCM  of  Vienna.  n» 
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diplomatic   wcik  bore  was  not  ot   iiuporlaucr.     lii.  im 
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perfect  ftcqiuiintanco  with  Fron.'h  feeling  was  sfiikingly 
provcJ  iu  the  despatch  which  he  sent  homo  on  Iw.rning 
Th«  of    Xaj>oleon's  esca|)0  from  KIbo.     "  Ho  haa  acted,"   ho 

HuodrtJ  wrote,  "  upon  fttlso  or  no  information,  and  tho  king 
^'"^  (Louis  XVIII.)  will  destroy  him  without  didiculty  and 
in  a  short  time."  Almost  before  Wellington's  unfor- 
tunate prediction  could  roach  London,  Louis  had  fled 
beyond  the  frontier,  and  Franco  was  at  Napoleon's  feet. 
The  ban  of  tho  congress,  however,  went  out  against  tho 
common  enemy  of  mankind,  and  tho  presence  of  \\'ellington 
at  Vienna  ciabled  the  allies  at  once  to  decide  upon  their 
plans  for  tlio  canifiaign.  To  Wellington  and  Bliicher  was 
committed  the  'invasion  of  France  from  tho  north,  while 
the  Russians  and  Au>irian3  entered  it  from  the  east.  Pve- 
parntions  were  pushei.1  forwatxi,  and  it  was  supposed  that 
the  war  would  be  opened  by  an  attack  upon  Alsace  about 
the  middle  of  June.  Wellington,  with  35,000  English 
troojia  and  about  00,000  Dutch,  Germans,  and  Belgians, 
took  his  post  in  the  Netherlands,  guarding  the  country 
west  of  the  Charlcroi  road.  Bliicher,  with  120,000 
Prussians,  lay  between  Charlcroi,  Nainur,  and  Liege.  In 
the  meantime  Napoleon  had  outstripped  the  preparations 
of  his  adversaries,  and  by  the  ISth  of  June  had  con- 
centrated 130,000  men  on  tho  northern  frontier  about 
Philippeville.  It  now  became  known  to  the  allied  leaders 
that  large  French  forces  w  ere  near  at  hand,  but  Wellington 
believed  that  Napoleon  himself  was  stil'  in  Paris,  and  still 
expected  that  the  war  would  bo  opened  by  a  forward 
movement  of  Schwarzenberg  into  Al.saco.  He  was,  more- 
over, strongly  of  opinion  that,  if  Napoleon  did  take  up  the 
offensive  on  the  north,  ho  would  throw  himself  upon  the 
west  of  the  English  lino  and  endeavour  to  cut  tlie  English 
off  from  the  eea.  Persuaded  that  tho  danger  lay  rather 
tov.-ards  the  coast  than  at  the  centre  of  tlie  Anglo-Prus.<iian 
line,  he  kept  his  forces  farther  westward  than  he  would 
have  done  if  he  had  known  Napoleon's  real  intentions. 
Althongh  tho  French  advance  on  tlio  centre  became 
evident  at  the  front  on  the  morning  of  thj  llth,  it  wa-s 
nnknown  to  Wellington  till  the  afternoon  of  the  IDth 
(after  the  Prussians  had  been  driven  out  ol  Charleroi)  that 
the  French  had  made  any  movement  whatever.  How  it 
was  that  the  advance  remained  unknown  to  Wellington 
for  twenty-four  hours  has  not  been  explained  ;  had  he 
learnt  of  it  at  once,  he  would  probably  have  been  able  to 
reach  Ligny  with  sufficient  force  to  turn  the  Pru.ssian 
defeat  into  a  victorj'  and  to  end  the  war  at  one  blow. 
Commencing  his  concentration  eastwards  twenty-four  hours 
too  late,  he  was  unable  to  fulfil  his  de.sign  of  assi.sting 
Bliicher.  Ney,  getting  a  start  on  the  Brussels  road,  kept 
the  English  occupied  at  Quatre  Bras  during  the  IGlh, 
while  Napoleon  was  dealing  with  the  Prussians  at  Ligny, — 
though  the  ultimate  defeat  of  the  French  at  Quatre  Bras, 
and  Napoleon's  own  failure  to  follow  up  his  victorj'  at  Ligny 
by  a  rapid  pursuit,  rendered  it  possible  for  the  allies  to 
effect  two  days  later  the  combination  which  they  had  failed 
iViurioo.  to  effect  at  Ligny.  On  the  morning  of  Sunday,  June 
18,  Wellington,  assured  of  Bliicher's  assistance,- awaited 
Napoleon's  attack  on  tho  memorable  plain  of  Waterloo. 
How,  at  the  head  of  30,000  English  and  40,000  mixed 
troops,  he  withstood  the  onslaught  of  the  French  army, 
and  ultimately,  in  union  with  Bliicher,  uwept  them  from 
the  field,  needs  not  to  bo  recounted  here. 

Ending  his   military  career  with   one  of  the  greatest 

achievements  in   history,   Wellington   suddenly   became, 

from  the  peculiar  circumstances  of  the  moment,  the  most 

influential  politician  in  Europe.     The  czar  and  the  emperor 

of  Austria  were  still  at  Nancy  when  Paris  surrendered. 

tion  of  '   Wellington  had  reason  to  believe  that  Alexander  bore  so 

tha  Boui-  hostile  a  feeling  towirds  Louis  XVIIL  that,  if  matters 

boot         were  not  settled  before  the  arrival  of  the  czar  at  Paris,  the 

■2i—]<.) 


Bourbon  dynasty  might  not  be  restored  at  all  He  thei-e- 
foro  took  affairs  into  liis  own  hands,  and  concluded  an 
arrangement  whereby  tho  regicide  Fouchi5,  at  that  moment 
the  most  powerful  man  in  Paris,  was  accepted  as  tlio 
minister  of  Louis  XVIII.  The  difficulties  which  might 
otherwi.so  have  been  thrown  in  the  way  of  this  monai-ch's 
return  to  tho  Tuileries  by  tho  troops  or  by  tho  populace 
of  Paris  were  thus  removed;  and  when  Alexander  arrived 
ho  found  Louis  X\'III.  already  in  pcsscssion.  Tho 
negotiation  with  Foucho  was  not  a  dignified  episode  in 
Wellington's  life ;  ho  stooped,  however,  to  a  somewhat 
humiliating  expedient  in  order  to  avert  substantial 
mischief.  The  ne.\-t  manifestation  of  his  personal  ascend- 
ency was  ot  a  finer  kind.  The  conditions  of  peaco  with  Coudi- 
France  had  to  bo  determined  by  the  allies;  and,  while  the  ''"'"<'' 
czar  urged  that  Franco  should  be  left  with  undiminished  '^' 
territory,  Prussia  demanded,  as  a  guarantee  against  ro- 
nev.-cd  aggression,  tho  annexation  of  Alsace  and  Lorraine 
The  British  cabinet  at  first  inclined  to  the  Prussian  view. 
Wellington,  however,  argued  strongly  for  the  opposite 
policy.  He  urged  that  the  Bourbon  dynasty  would  be 
hopelessly  discredited  if  ita  second  restoration  were  ac- 
companied by  tho  loss  of  tho  border  provinces ;  that  the 
allies  had  in  their  proclamations  distinguished  between  tho 
cause  of  Napoleon  and  the  cause  of  the  French  people; 
and  that  the  French  people,  by  refraining  frotn  offering 
any  general  resistance,  had  shown  their  practical  accept- 
ance of  this  distinction  and  so  entitled  themselves  to 
the  advantages  held  out  in  it.  Wellington's  arguments 
brought  the  English  Government  round  to  his  ovvn  view, 
and  so  turned  the  balance  in  favour  of  the  czar's  policy  of 
forbearance  and  against  tho  annexations  demanded  by 
Prussia.  The  policy  which  ho  thus  successfully  advocated 
has  naturally  been  condemned  by  most  German  statesmen 
and  historians ;  but  ils  justification  is  to  bo  found  in  the 
long  continuance  of  the  peaco  of  1815,  a  continuance 
w-hich  would  hardly  liavo  been  possible  if  the  recovery  of 
Alsace  and  Lorraine  had  been  added  to  the  other  motives 
which,  during  tho  next  thirty  years,  repeatedly  brought 
France  to  the  verge  of  war. 

Peace  being  concluded,  Wellington  w-as  appointed 
commander-in-chief  of  the  joint  army  of  occupation,  by 
which  it  was  stipulated  that  France  should  bo  watched  for 
tho  next  five  years.  The  administrative  duties  attaching 
to  this  post,  and  the  reconstruction  of  the  military  frontier 
of  the  Netherlands,  were,  how-over,  but  a  small  part  of  the 
work  now  imposed  upon  him.  In  conjunction,  and  some- 
times in  rivalry,  with  the  representatives  of  tho  other 
powers,  he  observed  tho  course  of  French  politics,  coun- 
•selling  King  Louis  XVIII.,  checking  to  tho  best  of  his 
ability  the  e.xtravagances  of  tho  count  of  Artois  and  tho 
ultra-royalist  party,  and  advancing  the  financial  negotia- 
tions -nith  Messrs  Baring  which  enabled  tlio  French 
Government  to  pay  the  indemnities  due  from  it,  and  thus 
rendered  it  possible  for  the  powers  to  reduce  the  period 
of  occupation  from  five  to  three  years.  When  this  re- 
duction was  first  proposed,  Wellington  had  not  boon  con- 
fident of  its  wisdom;  ho  subsequently  became  convinced 
that  it  might  be  granted  with  safety,  and  at  tho  congress 
of  Aix-Ia-Chapello  in  1818  he  supported  the  proposal  for 
tho  immediate  evacuation  of  France,*  though  thid  cut 
short  by  two  years  his  own  tenure  of  an  office  of  almost 
unparalleled  influence  and  emolument.  Returning  to 
England,  he  sank  into  the  comparative  insignificance  of 
master-general  of  the  ordnance,  with  a  spat  in  the  cabinet. 
For  the  next  three  years  he  was  little  before  tho  world ; 
but  in  1822,  on  the  death  of  Castlereagh,  he  was  sent  in 
the  place .  of  this  minister  to  represent  Great  Britain  at 
the  congress  of  Verona.  The  main  question  before  the  Congress 
congress  was   the  policy  to  be  adopted  with  regard  to  ofVerom 
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the  Spaniab  movemenr,  wnether  called  revolutionary  or 
constitHtional,  by  which  the  absolute  monarchy  of  King 
Ferdinand  had  been  overthrown.  It  was  the  settled 
policy  of  the  British  Government  to  oppose  any  joint 
intervention  of  the  powers  in  Spaiik ;  it  was  not,  however, 
known  at  London  before  Wellington  set  out  that  the  pro- 
ject of  intervention  yet  existed  anywhere  in  a  definite 
form.  In  passing  through  Paris  the  duke  discovered  the 
danger  to  be  more  imminent  than  had  been  supposed ; 
he  also  learnt  that,  whatever  might  bo  the  intentions  of 
the  French  Government  with  regard  to  intervention  in 
Spain  by  its  own  army,  it  was  detennined  under  no 
circumstances  to  give  Russian  troops  a  passage  through 
France.  No  sooner  had  Wellington  arrived  at  Verona 
than  he  found  that  the  czar  was  bent  upon  obtaining  a 
joint  declaration  of  all  the  powers  condemning  the  Spanish 
constitution,  and  committing  to  the  Kussian  army,  as  the 
mandatory  of  Europe,  the  task  of  overthrowing  it.  In 
pursuance  of  his  instructions,  Wellington  now  stated  that 
Great  Britain  would  rather  sever  itself  frorh  the  European 
alliance  cemented  at  Aix-la-Chapelle  than  consent  to  any 
sach  joint  declaration  ;  and  the  information  which  he  had 
privately  acquired  at  Paris  enabled  him  to  inform  the- czar 
that  his  project  of  employing  Russian  troops  in  Spain 
would  certainly  be  thwarted  by  France.  Armed  with 
these  two  powerful  arguments — the  one  public  and  official, 
the  other  personal  and  private — Wellington  had  no  great 
difficulty  in  preventing  the  summary  framing  of  a  decree 
against  Spain  like  that  which  had  been  issued  two  years 
before  by  the  congress  of  Troppau  against  the  constitution 
of  Kaplcs.  In  this  respect  ti'.e  British  Government  had 
gained  its  jKiint ;  but  its  success  was  apparent  rather 
than  real.  Although  the  congress  of  Verona  published  no 
declaration  of  joint  European  action  against  the  Spanish 
constitution,  it  was  not  in  Wellington's  power  to  prevent 
the  negotiations  which  followed  between  the  French 
representative  and  the  three  Eastern  courts.  Out  of  these 
negotiations  arose  the  French  attack  upon  Spain  in  1823, 
accompanied  by  diplomatic  action  on  the  part  of  the 
Eastern  powers  wKch  rendered  the  restoration  of  Spanish 
absolutism  more  complete  and  more  unqualified  than  it 
ivoald  have  been  if  France  had  entered  upon  the  work 
entirely  alone. 

In  the  cabinet  of  Lord  Liverpool  the  influence  of 
Canning  had,  »ince  Castlereagh's  death,  been  predominant 
on  all  matters  of  foreign  policy.  Though  Wellington 
disliked  the  tone  of  defiance  frequently  used  by  Canning 
towards  the  autocratic  courts,  he  was  sincerely  at  one  with 
Canning's  SpA  ush  policy  ;  he  did  not  oppose  bis  recog- 
nition of  the  independence  of  the  South-American  re- 
publics ;  and,  when  Canning,  abandoning  his  position  of 
passive  neutrality  between  the  Turkish  Government  and 
insurgent  Greece,  proposed  to  attempt  joint  diplomatic 
action  with  Russia  in  hope  of  terminating  the  struggle,  the 
duke  was  willing  toco-operate  in  this  policy  within  certain 
limitji.  Canning,  while  really  anxious  to  assist  the  Greeks, 
based  his  new  policy  officially  on  the  need  of  preventing 
Eussia  from  acting  alone.  With  the  duke,  the  design  of 
'putting  a  chicV  lu.^.r,  Russia  was  the  solo  active  motive. 
Ho  caretl  no'  vcr  for  the  Greeks,  but  he  did  feel 

anxious  to  pt  .. -ia  from  making  their  cauno  a  pro- 

text  of  warmth  the  Porto.  Ho  therefore  consented,  on 
the  coronatifuj  .  f  il,.>  rrnr  Nicholas  in  1S2C,  to  carry  pro- 
posals to  St  i  fi,r  the  di|ilomatic  cooperation  of 
Russia  and  I  :-  -ing  al>out  a  sotttemont  of  the 
Greek  qur.«ti<.n.  ,  of  April  lt27  the  protocol 
of  St  Putornbi.r^'  I'V  ^vIli^ll  the  two  power* 
agreed  that  llic  ii  1  bo  otlcrcd 
lo  tho  Porte,  on  I  granted  local 
intoDomy,  but  remain  part  of  the  Utloman  cmpiro  and 


tributary  to  the  snitan.  No  provision  was  made  for  further 
action  in  case  the  Porte  should  not  accept  England's 
mediation  on  these  terms,  nor  was  employment  of  force 
even  alluded  to.  Scarcely  had  this  protocol  been  signed 
when  the  accession  of  Canning  to  the  premiership  caused 
Wellington  to  withdraw  from  the  Government.  He  was 
willing  to  serve  with  Canning  undei  a  common  leader,  but 
would  not  serve  under  him.  The  effect  of  his  withdrawal 
was  momentous  in  its  bearing  upoq  Eastern  affaira. 
Canning,  freed  from  Wellington's  restraint,  carried  his 
intervention  on  behalf  of  Greece  a  step  further,  and  con- 
cluded, on  the  27th  of  July,  the  treaty  of  London,  whereby 
France,  England,  and  Russia  bound  themselves  to  put  an 
end  to  the  conflict  in  the  East  and  to  enforce  the  condi- 
tions of  the  St  Petersburg  protocol  upon  the  belligerents. 
Against  this  treaty  Wellington  protested,  on  the  ground 
that  it  "specified  means  of  compulsion  which  were  neithei 
more  nor  less  than  measures  of  war."  His  apprehensioiu 
"ere  fulfilled  by  the  battle  of  Navarina 

Canning  died  in  August  1827,  and  on  the  fail  of  Lord  Prim* 
Goderich's  cabinet  five  months  later  Wellington  became  munsttr 
prime  minister.  He  had  declared  some  time  before  that 
it  would  be  an  act  of  madness  for  him  to  take  this 
pest ;  but  the  sense  of  public  duty  led  him  to  accept  it 
■when  it  was  pressed  upon  him  by  the  king.  His  cabinet 
included  at  the  first  Huskiison,  Palmerston,  and  other 
followers  of  Canning.  The  repeal  of  the  Test  i\nd  Corpor- 
ation Acts  having  been  carried  in  the  House  ci  Commons 
in  the  session  of  1828,  W'ellington,  to  the  great  disap- 
pointment of  Tories  like  Lord  Eldon,  recommended  tho 
House  of  Lords  not  to  offer  further  resistance,  and  the 
measure  was  accordingly  carried  through.  Soou  after- 
wards a  quarrel  between  the  duke  and  Hi'skisson  led  to  the 
retirement  from  the  ministry  of  all  its  more  liberal 
members.  It  was  now  hoped  by  the  so-called  Pre  testant 
party  that  Wellington,  at  the  head  of  a  more  united 
cabinet,  would  offer  a  steady  resistance  to  Catholic  eman- 
cipation. Never  were  men  more  bitterly  disapjKiinted. 
The  Clare  election  and  the  progress  of  the  Catholic  C«tholic 
Association  convinced  both  W'ellingtoa  and  Peel  that  the  «ni»ijc|. 
time  had  come  when  Catholic  emancipation  must  bo  P*'""'- 
granted  ;  and,  submitting  when  further  resistance  would 
have  led  to  civil  war,  the  ministry  itself  brought  in  at  tho 
beginning  of  the  session  of  1829  a  bill  for  the  relief  of 
the  Catholics.  Wellington,  who  had  hitherto  always  op- 
posed Catholic  emancipation,  explained  and  justified  his 
change  of  front  in  simple  and  impressive  language.  His 
undoubted  seriousness  and  his  immense  personal  reputation 
did  not,  however,  save  him  from  the  excesses  of  calumny 
and  misinterpretation;  and  in  order  to  impose  some  modera- 
tion upon  his  ospersers  the  duke  thought  it  neccs-iary 
to  send  a  challenge  to  one  of  the  most  violent  of  theso, 
the  earl  of  Winchelsea.  No  mischief  resulted  from  the 
encounter. 

Catholic  emancipation  was  the  great  act  of  Wellington's 
ministry  ;  in  other  respects  his  tenure  of  office  was  not 
marked  by  much  success.  The  imagination  and  the 
breadth  of  view  necessary  to  a  et&tcsman  of  tho  highest 
order  were  not  part  of  his  endowment,  nor  had  ho  the 
power  of  working  harmoniously  with  his  subordinolcs. 
His  Eastern  policy  was  singularly  short  sighted.  There  EuUre 
might  have  been  good  reason,  from  Wellington's  point  I»1*'T- 
of  view,  for  comb  iMjiriL.'  Canning's  treaty  of  London; 
but  when,    in   ■  of  this   treaty,   the   Utile  ol 

Navcirino  had  !■  i,  tho   Turkish   flirt    ruiiIc,  and 

tho  indt'pondcnco  ot  Greece  pni  I.  it  was 

tlio  wcakp.itt  of  all  jxwsiblo  coiir  Kiigland 

from  its  active  intervention,  ond  lo  Ivavo  In  Itiiviu  tho 
gaxnit  of  a  private  nnd  isulated  war.  This,  however,  wat 
Wcllingtoo's  policy ;  and,  having  permitted  Russia  to  go 
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to  wkr  alooe  in  ISC^,  nothing  r«miuned  for  him  but  to 
treat  Greece  as  a  ]>awn  in  Ru^ia'a  hncds,  and  to  cut  dowu 
tbo  territory  of  the  Greek  kingdom  to  the  narrowest 
possible  limits,  as  if  the  restoration  to  the  sultan  of  an 
iotoceesible  mountain-tract  inhabited  by  the  bitterest  of  his 
enemies,  could  permanently  add  to  tbo  strength  of  the 
Ottoman  empire.  The  result  was  the  renunciation  of  the 
Greek  crown  by  Prince  Leopold  ;  and,  although,  after  the 
fall  of  Wellington's  ministry,  a  somewhat  better  frontier 
was  given  to  Greece,  it  ^vas  then  too  late  to  establish  this 
kingdom  in  adequate  strength,  and  to  make  it,  as  it  might 
have  been  made,  a  counterpoise  to  Russia's  influence  in  the 
Levant  Nor  was  the  indulgence  shown  by  the  cabinet 
towards  Dom  Miguel  and  the  absolutists  of  Portugal 
quite  worthy  of  England.  That  Wellington  actively 
assisted  despotic  Governments  against  the  constitutional 
movements  of  the  time  is  not  true.  He  had  indeed  none 
of  the  sympathy  with  national  causes  which  began  to 
influence  British  policy  under  Canning,  and  which  became 
so  powerful  under  Palmerston ;  but  the  rule  which  he 
followed  in  foreign  atVairs,  so  far  as  he  considered  it 
possible,  was  that  of  non-intervention. 
AgitatloD  As  Eooi)  as  Catholic  emancipation  was  carried,  the 
for  re-  demand  for  a  reform  of  parliament  agitated  Great  Britain 
™-  from  end  to  end.  The  duke  was  ill-informed  as  to  the 
real  spirit  of  the  nation.  He  corceived  the  agitation 
for  reform  to  be  a  purely  fictitious  one,  worked  up  by 
partisaas  and  men  of  disorder  in  their  own  interest,  and 
expressing  no  real  want  oa  the  part  of  the  public  at 
large.  Met  with  a  firm  resistance,  it  would,  he  believed, 
vanish  away,  with  no  worse  result  than  the  possible 
plunder  of  a  few  houses  by  the  city  mobs.  Thus  wholly 
unaware  of  the  strength  of  the  forces  which  he  was  pro- 
voking, the  duke,  at  the  opening  of  the  parliament  which 
met  after  the  death  of  George  IV.,  declared  against  any 
F»ll  of  parliamentary  reform  whatever.  This  declaration  led  to 
Welling-  tjjg  immediate  fall  of  his  Government.  Lord  Grey,  the 
^  anmus- ^j^j^j  of  the  new  ministry,  brought  in  the  Reform  Bill, 
which  was  resisted  by  Wellington  as  long  as  anything  was 
to  be  gained  by  resistance.  ^Mien  the  creation  of  new 
peers  was  known  to  be  imminent,  Wellington  was  among 
tho«e  who  counselled  the  abandonment  of  a  hopeless 
struggle.  His  opposition  to  reform  made  him  for  a  while 
unpopular.  He  was  hooted  by  the  mob  on  the  anniversary 
of  Waterloo,  and  considered  it  necessary  to  protect  the 
windows  of  Apsley  House  with  iron  shutters. 
I*t»t  For  the  next  two  years  the  duke  was  in  opposition.     On 

•"«•  the  removal  of  Lord  Althorp  to  the  House  of  Lords  in 
1834,  King  William  IV.  unexpectedly  dismissed  the  V/hig 
ministry  and  requested  Wellington  to  form  a  cabinet.  The 
duke,  however,  recommend-^  Ihat  Peel  should  be  at  the 
head  of  the  Government,  and  served  under  him,  during  Ihe 
few  months  that  his  ministry  lasted,  as  foreign  secretary. 
On  Peel's  later  return  to  power  in  1841  Wellington  was 
again  in  the  cabinet,  but  without  departmental  ofGce  beyond 
that  of  commander-in<hief.  He  supported  Peel  in  his  Corn- 
Law  legislation,  and  throughout  all  this  later  period  of 
his  life,  whether  in  office  or  in  opposition,  gained  the 
admiration  of  discerning  men,  and  excited  the  wonder  of 
zealots,  by  his  habitual  subordination  of  Piarty  spirit  and 
party  connexion  to  whatever  appeared  to  him  the  real 
interest  of  the  nation.  On  Peer.s  defeat  in  184G,  the  duke 
retired  from  active  public  life.  He  was  now  nearly  eighty. 
His  organization  of  the  military  force  in  London  against 
the  Chartists  in  April  1848,  and  his  letter  to  Sir  John 
Burgoyne  on  the  defences  of  the  country,  proved  that  the 
old  man  had  still  something  of  his  youth  about  him.  But 
the  general  character  of  Wellington's  last  years  was  r?,ther 
that  of  the  old  age  of  a  great  man  idealized.  To  the 
unbroken  splendours  of  bis  military  career,  to  his  honour- 


able and  conscientious  labours  as  a  parliamentary  states-' 
man,  life  unusually  prolonged  added  an  evening  of 
impressive  beauty  and  calm.  The  passions  excited  during 
the  stormy  epoch  of  the  Reform  Bill  had  long  passed  away. 
Venerated  and  beloved  by  the  greatest  and  the  lowliest, 
the  old  boro  entered,  as  it  were,  into  the  immortality  of 
his  famn  while  still  among  his  countrymen.  Death  came 
to  him  at  last  in  its  gentlest  form.  Ho  passed  away  on 
tbo  14th  of  September  1S52,  and  was  buried  under  the 
dome  of  St  Paul's,  in  a  miuuer  worthy  both  of  the  nation 
and  of  the  man.  His  monument,  a  mere  fraction  of  the 
worl:  originally  designed,  stands  in  the  chapel  at  the 
south-western  end  of  the  cathedral. 

^t-jlhori!its. — The  IfclUngton  Despatches,  edited  by  Gurwood  ; 
Supphmentary  Dc^patehcs  ;  aud  Wellington  Despatches,  New  Serifs, 
edited  by  the  second  duko  of  Wellington.  Unlike  Napoleon's 
despatches  and  corrospon  Jcnco,  everything  from  ^yoUington'9  pen 
is  absolutely  trustworthy :  not  a  word  is  written  for  etTccc,  and  no 
fact  is  misrepresented.     Almost  all  the  political  memoirs  of  the 

Eeriod  1830-1850  cor.tAin  more  or  less  about  Wellington  in  his 
iter  life.     Those   of  Greville  and  Croker  have  perbapS  most  of 
interest  (C.  A.  F.) 

'V^'ELLS,  a  municipal  boi-ough  in  the  county  of  Somerset, 
England,  at  the  foot  of  the  Mendip  Hills,  1.35  miles  west 
of  London.  At  present  it  is  a  place  of  little  importance, 
except  for  its  cathedral,  markets,  and  assizes.  The  popu- 
lation of  the  city  (T2G  acres)  in  1881  was  4G34. 

The  city  of  Wells  is  said  to  havo  derived  its  name  from  some 
springs  called  St  Andrew's  Wells,  which  during  the  Middle  Ages 
were  thought  to  have  valuable  curative  properties.  The  munici- 
pality, consisting  of  a  mayor,  seven  aldermen,  and  sixteen  chief 
burgesses,  was  incorporatect  by  a  charter  granted  by  King  John  in 
1202.  During  Saxon  times  Wells  was  one  of  the  most  important 
towns  of  Wcssex,  and  in  905  it  was  made  the  seat  of  a  bishopric 
by  King  Edward  tlie  Elder.  About  the  year-1091-D2  Bishop  John 
de  Villula  removed  the  see  to  Bath ;  and  for  some  years  Wells 
ceased  to  bo  an  episcopal  city.  After  many  struggles  between  the 
secular  clergy  of^  Wells  ahd  the  regulars  of  Bath,  it  was  finally 
arranged  in  1189  tliat  the  bishop  should  take  the  title  of  "bishop 
of  Bath  and  Wells,"  and  should  for  the  future  bo  elected  by  delegates 
appointed  p.-.rtly  by  the  monks  of  Bath  and  partly  by  the  canons 
of  Wells.  The  foundation  attached  to  the  cathedral  church  of 
Wells  consisted  of  a  college  of  secular  canons  of  St  Augustine, 
governed  by  a  dean,  sub-dean,  chancellor,  end  other  ofHcials. 

The  oxiating  cathedral,  one  of  tho  most  magnificent  of  all  the 
secular  churches  of  England,  was  begun  by  Bishop  Jocelino  soon 
after  his  election  to  the  episcopate  in  1220 ;  and  tlio  greater  part 
of  the  building  was  completed  before  his  death  in  1244.  According 
to  the  usual  mediaival  practice,  the  eastern  part  of  the  church  was 
begun  first,  and  the  choir  was  consecrated  for  use  long  before  the 
completion  of  tho  nave,  the  western  part  of  which,  with  the  mag- 
nificent series  of  statues  on  the  facade,  was  carried  out  during  tho 
second  half  of  tho  13th  century,  and  probably  finished  about  the 
year  1300.  The  upper  half  of  tho  two  western  towers  has  never 
been  built.  The  very  noble  and  well-designed  central  tower,  160 
feet  high,  was  built  early  in  tho  14th  century ;  tho  beautiful 
octagonal  chapter-houso  on  tho  north  side,  and  the  lady  chapel 
at  the  extreme  east,  were  the  next  important  additions  in  the  samo 
century.  Tho  wholo  ohuToh  is  a  building  of  very  exceptional 
splendour  and  beauty ;  1'  fs  covered  throughout  with  stono  groining 
of  various  dates,  from  the  Early  Jilnglish  of  the  choir  to  tho  fan 
vaulting  of  the  central  tower.  Its  plan  consists  of  a  nave  and 
aisles,  with  two  short  transepts,  each  with  a  western  aisle  and  two 
eastern  chapels.  The  clioir  and  its  aisles  are  of  unusual  length, 
and  behind  the  high  altar  aie  two  smaller  transepts,  beyond  which 
is  the  very  rich  Decorated  lady  chapel,  with  an  eastern  semi- 
octagonal  apse.  The  main  lower  is  ot  the  crossing.  On  tho  north 
of  tho  choir  is  tho  octagonal  chapter-house,  tho  vaulting  of  which 
springs  from  a  slender  central  shaft;  as  tho  church  belonged  to 
secular  clergy,  it  was  not  necessary  to  place  it  in  its  usual  position 
by  the  cloister.  Tho  cloister,  160  by  150  feet,  extends  along  the 
wholo  southern  wall  of  tho  nave.  Tho  extreme  length  of  the 
church  from  cast  to  west  is  371  feet.  The  oak  stalls  and  bishop's 
throne  in  the  choir  are  magnificent  examples  of  lOlh-century 
woodwork,  still  well  preserved. 

Tho  great  glory  of  the  church,  and  that  which  makes  it  unique 
among  tho  many  splendid  buildings  of  mediseval  England,  is  the 
wonderful  series  of  sculptured  figures  which  decorate  tho  exterior 
of  the  west  front, — the  work  of  tnglish  sculptors  of  the  latter  part 
of  the  13th  century, — a  series  which  shows  that  at  that  time  Eng- 
land was,  as  far  as  tho  plastic  art  Ls  codcemed,  in  no  degree  inferior 
to  Germany  and  France,  or  even  Italy,  if  we  except  tho  work  done 
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bjr  IfiecoU,  the  sculptor  of  the  wonderful  oaptistery  pulpit  at  Pisa. 
The  whole  of  the  facade,  147  feet  wide,  including  the  two  western 
towers,  is  completely  covered  with  this  magnificent  ssries;  therb 
are  nine  tiers  of  single  flgures  under  canopies,  over  600  in  number, 
mostly  large  life  size,  with  some  as  much  as  8  feet  in  height,  and 
other  smaller  statues ;  these  represent  angels,  saints,  i)roi>hets, 
kin<^  and  qneeus  of  the  Saxon,  Norman,  and  Plantagenet  aj-nasties, 
and  bishops  and  othera  who  had  been  beacfactore  to  the  sec  There 
are  also  lorty-cight  teliufs  with  subjects  from  Bible  history,  and 
immense  representations  of  the  Last  Judgment  and  the  Resurrec- 
tion, the  latter  alone  containing  about  150  figures.  The  whole 
composition  is  devised  so  as  to  present  a  comprehensive  scheme  of 
theology  and  histor)-,  evidently  thought  out  with  ranch  care  and 
ingenuity.  As  works  of  art,  these  statues  and  reliefs  are  of  very 
high  merit;  the  faces  are  noble  in  type,  the  folds  of  the  drapery 
very  grricefuUy  treated  with  true  sculpturesque  simplicity,  and  the 
pose  of  the  figures  remarkable  for  dignity.  The  main  lines  of  tho 
sculpture  throughout  are  carefully  arranged  in  a  severely  architec- 
tonic manner,  so  as  to  emphasize  and  harmonize  with  the  chief 
features  of  the  struoturo.  Complete  self-restraint  is  shown  in  tlio 
nl-ordination  of  each  rart  to  the  general  effect  of  the  whole — one 
of  the  great  merits  of  English  sculpture  down  to  the  16th  century. 
Of  course  a  great  variety  of  bands  and  much  diversity  of  workman- 
ship can  be  traced  in  this  mass  of  sculpture,  but  in  very  few  cases 
docs  the  work  fall  conspicuously  below  the  general  level  of  excel- 
lence, and  some  of  tho  best  figures  show  the  very  (lower  and  crown 
of  English  plastic  art,  which  was  reaching  its  highest  point  about 
the  time  that  the  west  front  of  Wells  was  completed.^ 

The  interior  of  the  central  tower  presents  an  interesting  example 
of  tho  very  skilful  way  in  which  the  niediceval  builders  could  turn 
an  unexpected  constructional  necessity  into  a  novel  and  beautiful 
architectural  feature.  While  it  was  being  built  the  four  piers  of 
the  great  tower  arches  showed  signs  of  failure,  and  therefore,  in 
order  to  strengthen  them,  a  second  lowci"  arch  was  built  below  each 
main  arch  of  the  tower ;  and  on  this  a  third  inverted  arch  was 
added.  Thus  tho  piers  received  a  steady  support  along  tlieir  whole 
height  from  top  to  bottom,  and  yet  the  opening  of  each  archway 
was  blocked  up  in  the  smallest  possible  degree.  The  contrasting 
lines  of  the?o  three  adjacent  arches  on  each  side  of  the  tower  have  a 
Tery  striking  and  graceful  effect;  nothing  similar  exists  elsewhere. 

On  the  south  side  of  the  cathedral  stands  the  bishop's  palace,  a 
stately  inoated  building,  originally  built  in  the  form  of  a  quad- 
rangle by  Bishop  Joci>line  (1205-1244),  and  surrounded  by  a  lofty 
circuit  wall.  The  hall  and  chapel  arc  very  beautiful  structures,  of 
rather  later  date,  mostly  of  the  14th  century. 

Tho  vicars'  college  was  a  secular  foundation  for  two  principals 
and  twelve  vicars;  fine  remains  of  this,  dating  from  tho  15lh  cen- 
tury, and  other  residences  of  the  clergy  stand  within  and  near  tho 
cathedral  clc^e ;  some  of  these  are  among  the  most  beautiful 
examples  of  media:val  domestic'  architecture  which  exist  anywhere 
is  England. 

The  church  of  St  Cntbbert  in  Wells  is  one  of  the  finest  of  the 
many  fine  parochial  churches  iu  Somersetshire,  with  a  very  noble 
tower  and  spire  at  the  west  end.  It  was  originally  an  Early  Eng- 
lish crucilonn  bnillmg,  but  the  central  tower  fell  iu  during  the 
16th  century,  and  tho  whole  building  was  much  altered  curing  the 
Perpendicular  perio<l.  Though  much  damaged,  a  vcr)'  interesting 
reredos  ex'  '  '  '  '  -'  .  '  ;^},  nltar;  erected  in  1470,  itconaists  of 
a"Jesae'  n.lief.    Another  very  beautiful  reredos 

was  disc  .  ien  in  the  plaster  on  the  east  wall  of 

the  lady  clia|>^I,  uhieh  id  ou  the  north  side.  (J.  II.  M.) 

WELSHPOOL,  or  Pool,  a  market-town  and  municipal 
and  parliatncntary  boroujib  in  Montgomeryshire,  North 
Wale.%  is  situated  in  tho  ui)(>cr  Severn  valley  not  far  from 
the  riv'er,  on  tho  Shropithiro  Union  Canal,  and  on  tho 
Cambrian  Kailway,  207  miles  north-west  of  London,  8 
north  of  Montfcomery,  and  18  west  of  Shrcwaburj*.  The 
church  of  St  Mary's,  a  Gothic  structure,  restored  by  Street 
at  a  ccMt  of  JiiOOO,  is  a  building  of  soino  antiijuity; 
Christ  Church,  in  Pon-is  Park,  in  the  Norman  style,  wa» 
erected  in  le."??.  Tho  town-hall,  erected  in  1873  at  a 
coat  ff  -C-'^X"'",  in-!udei  a  com  and  general  market- 
ho'.  iibly  rooms.     Tho  Powjslnnd 

)Ii:  'iun  of  local  fossils  and  anli- 

quitici  ufiJ  u  I.lTary,  \v,^i  in  1887  vested  in  tho  corjwra- 
tion  as  a  free  juilic  library  and  museum.  A  milo 
•OQth-wcat   oi    the'    t'wti    ii    I'owl^    Cattle,    the    fine   old 

>  s^f  I   .'•.--       ;    •                   '  ;r.".   /^tA  ,  Tr,\  ;    Tt<>ynold», 
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•baronial  residence  of  the  earl  of  Powis,  and  about  the 
same  distance  to  the  cast  is  Lcighton  Hall.  The  site 
of  an  old  moated  mound  is  now  occupied  by  a  bowling 
gre^n.  The  flannel  manufacture  has  now  ceased,  but 
there  is  a  large  manufactory  of  tweeds  and  woollen  shawls. 
The  population  of. the  municipal  borough  (area  19,54!) 
acres)  in  1S71  was  7370  and  in  1881  it  was  7107.  The 
population  of  the  parliamentary  borough  (area  6761  acres) 
in  1881  was  5211. 

About  1109  a  castle  was  begun  at  iS'elshpool  by  Cadwj-gan  ap 
Bleddyn  ap  Cynvyn,  and  completed  hy  Gwcnwyuwyn.  In  1191 
it  was  besieged  by  Hubert,  archbishop  of  Canterbnrj-,  and  after 
being  undermined  surrendered,  but  it  was  retaken  by  Gwenwynwyn 
in  1197.  It  w.^  dismantled  iu  1233  by  Llewelyn,  prine-e  of  Nenth 
Wales,  and  for  several  generations  it  remained  in  the  hands  of  tho 
lords  of  Powis.  During  the  ciWl  war  Lord  Powis  declared  for 
tho  royal  cause,  but  he  was  taken  prisoner,  and  the  castle  was 
subseiuently  demolished.  The  town  was  incorporated  about  1279 
bv  the  lords  of  Powis.  In  1406  its  boundaries  were  enlarged  to 
tfie  present  enormous  dimensions,  and  in  1615  it  received  a  charter 
from  Jaraes  I.,  which  was  confirmed  and  enlarged  by  Charles  II. 
From  th»  27th  of  Henry  VIII.  it  has  been  included  in  tho  Mont- 
gomery district  of  boroughs,  which  returns  one  member  to  parlia- 
ment.    The  Welsh  name  of  tho  town  is  TralUvns  or  Trallwm. 

WENCESLAUS  (1361-U19),  German  king,  was  the 
eldest  son  of  the  emperor  Charles  IV.,  of  tho  hottse 
of  Luxemburg.  He  was  born  in  1361,  and  when  three 
years  of  age  wa-s  crowned  as  his  father's  successor  in 
Bohemia.  In  1376  he  was  elected  king  of  the  Bomans, 
and  in  1378,  on  the  death  of  Charles  IV.,  he  mounted 
the  Bohemian  and  German  thrones.  Ho  repeatedly 
thought  of  going  to  Rome  to  receive  the  imperial  crown, 
but  this  intention  was  never  fulfilled.  During  his  reign 
there  wa.3  great  confusion  both  in  church  and  state,  and 
he  was  wholly  powerless  to  cope  ivith  tho  forces  of 
disorder.  Although  not  without  a  rude  sense  of  justice, 
he  was  of  a  rough  and  violent'  temper,  and  too  fond  of 
pleasure  to  devote  much  attention  to  serious  duty.  The 
cities  of  Germany,  in  which  were  some  of  tho  best 
elemeots  of  the  national  life,  had  been  gradually  learning 
how  to  defend  themselves  by  combining  with  one  another 
against  princes  and  robber  knights  :  and  a  wise  king 
or  emperor  might  with  their  oid  have  succeeded  in 
re-establishing  the  authority  of  tho  crown.  Wcnccslatw, 
however,  never  understood  the  importance  of  the  cities, 
and  missed  everj-  opportunity  of  winning  their  friendship. 
At  a'  diet  in  Nuremberg  in  1383  an  attempt  was  mqide 
to  bccure  the  public  peace,  but  the  cities,  knowing  that 
their  liberties  were  threatened,  gave  no  heed  to  tho 
measures  adopted  by  the  diet.  In  1381  tho  lihonish 
cities  had  formed  a  confederation,  and  notwithstanding 
the  threats  of  Wenceslaus  bad  united  with  the  Swabiau 
League,  which  ■n-as  rce,'arded  with  fear  and  hatred  hy 
most  of  the  southern  jirinces.  Tho  battle  of  Seuipocb, 
in»which  tho  Swif-s  confederates  gained  a  decisive  victory 
over  the  house  of  Hapsburg,  greatly  encouraged  tho  cities, 
but  in  1388  a  fiowerful  coalition  was  formed  against  them, 
and  at  the  bntllo  of  De'dBngen  their  trooivs  suffered  eo 
cru.<ihing  a  defeat  that  they  were  rendered  incajinble  of 
further  resistance.  At  a  diet  held  in  Egcr  in  1389  public 
peace  was  therefore  proclaimed,  and  the  cities  of  Swabia, 
tho  Rhino  country,  Alsace,  tho  Wettcrau,  Kranconio,  and 
Bavaria  were  ordered,  on  |>ain  of  tho  king's  displeasure, 
to  dissolve  their  alliances.  This  really  tneant  that  tho 
[irinces  had  liolh  tho  king  and  tho  towii.s  at  their  mercy. 
Wcnceslauf.  woi*  not  more  successful  in  his  native  king 
dom  Bohemia  than  in  Germany.  In  1393,  in  tho  coiimo 
of  a  ftnigglo  with  tho  archbishop  of  Prague'  he  sheKke<l 
both  fricnJi  and  enemies  by  the  murder  of  tho  vicar- 
general  John  of  Pomuk,  who,  after  being  subjected  to 
torture,  won  l>ound  and  thrown  into  tho  river  Mnldau. 
With  all  his  faults,  Woncoalaus  was  sinrcrely  anxious  to 
chock  tho  violence  of  tlio  Bohemian  nobles.     They  accord- 
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(nfjly  plotted  agiunst  him,  and  in  Jobst  of  >ioravia,  to 
whom  BnnJonbuc^  bad  boen  given  in  plcdji'  by  Sigisn\und, 
tlio  brother  of  AVonctilaus,  thi'y  found  a  jKiwcrful  friend 
ind  leader.  Wonoeslaus  w-ns  lakeu  I'risonir  in  1394,  and 
kept  for  somo  mouths  in  oloi«  contiut<mcnt,  and  he  waa  set 
froo  only  when  tho  German  princes  tbri-atened  that  if  he 
were  dotaiued  tho  couspirutoni  would  bo  treated  as 
eoemioj  of  th«  empire.  Ha  was  unable  to  recover  more 
than  tho  api<6arauca  of  i>ower,  jtnd  in  1393  ho  nmdo 
himsulC  •n  object  of  general  coutomjit  by  selling  to  John 
Galeaiio  Visconti,  of  Milan,  the  dignity  of  a  duke  of 
Lombard;.  After  the  defeat  of  his  brother  Sigisraund,  king 
of  Hungary,  at  Nicopolis,  WeucesUaa  come  to  an  under- 
standing with  Jobst^  to  whom  he  gave  Brandenburg  in 
lief ;  and  ho  afterwards  tried  to  assert  authority  iu 
Germany  by  summoning  a  diet  at  Frankfort,  where,  early 
in  139S,  public  p<^ce  was  ouce  more  proclaimed.  But 
AVenccshius  could  not  now  undo  tho  results  of  his 
indolence  and  incapacity,  and  when,  in  association  with 
the  king  of  France,  he  supported  a  plan  lor  the  deposition 
of  Popes  Boniface  IX.  and  Benedict  XIII.,  and  for  tho 
assembling  of  a  general  council,  the  spiritual  electors  and 
Ru[iert,  elector  of  the  Palatinate,  rc&olved  that  he  himself 
should  be  deposed.  The:^e  electors  met  at  Oberlahnstein, 
and  on  the  20th  August  1400  a  decree  dep;lving  Wencci- 
laus  of  tho  German  crown  was  read  by  the  elector  of 
>Iainz  as  chancellor  of  the  empire.  The  decree  was 
informal,  but  Wenceslaus  was  not  in  a  position  to  set  it 
aside,  and  Rupert  of  the  Palatinate  was  elected  king  in  his 
stead.  Fresh  troubles  had  overtaken  him  in  Bohemia,  and 
in  1402  he  was  made  prisoner  by  his  brother  Sigismund, 
who  kept  him  in  confinement  for  nineteen  months.  After 
his  release  he  was  -.ot  less  arbitrary  than  before,  and  he 
caused  much  discontent  by  en<t)uraging  the  disciples  of 
Huss,  whom  he  supported,  not  apparently  because  he  cared 
for  their  doctrines,  but  because  he  found  it  convenient  to 
use  them  as  an  instrument  against  the  clergy.  On  the 
death  of  Rupert  in  1410  AVenceslaus,  while  retaining  the 
title  of  king  of  the  Romans,  resigned  his  claims  to  the 
imperial  dignity  in  favour  of  Sigismund,  who  was  electee 
to  the  German  throne.  Wenceslaus  died  of  a  stroke  of 
apoplexy  on  the  16th  August  1419. 

S«e  Pelzol,  Lctemytachiehte  da  nmixJicn  und  lohmischen  Konigs 
trnul  (1788-90) ;  Weizsicker,  Deuische  Mckhstagsacten  unlcr 
K6nig  Wmzcl  (1868-74) ;  Lindner,  Gcschichie  da  Deulschm  Reichs 
uxter  Konlg  WcmeHlSTt). 

WENDS.     See  Sa.xokv,  vol.  xxi.  p.  353,  and  Slavs. 

WEXLOCK,  or  Much  Wenlock,  a  market-town  and 
municipal  borough  of  Shropshire,  England,  is  situated  on 
a  branch  of  the  Great  Western  R.-ilway,  163i  miles  north- 
weitof  London,  11  southof  Wellington,  and'l2  south-east 
of  Shrewsbury.  There  are  some  beautiful  remains  of  the 
old  priory  church,  including  the  southern  half  of  the  west 
front,  three  bays  of  the  south  aisle,  and  three  sides  ot  the 
eouth  transept  The  priory  was  originally  founded  as  a 
nunnery  by  St  Milburg,  granddaughter  of  Penda,  about  680, 
and  alter  being  destroyed  by  the  Danes  was  refounded  by 
I^ofric  in  1017.  Afterwards  it  was  remodelled  by  Roger 
de  il&ntgomery  as  a  house  for  Cluniac  monks,  and  rose 
to  great  magnificence.  The  church  of  Holy  Trinity  is 
Xonnan  and  Early  English,  with  portions  of  Decorated 
and  Perpendicular.  The  other  principal  public  buildings 
are  the  guild-hall,  a  quaint  old  timbered  structure,  the 
market-hall  adjoining  (erected  in  1879  to  harmonize  with 
the  old  buiiding),  the  com  exchange  (1852),  and  the 
moseum,  occupying  the  site  of  the  hospital  of  St  John. 
The  town  is  chiefiy  dependent  on  its  agricultural  trade. 
TVre  ye  limestone  quarries  in  the  neigbourhood.  The 
yooulation  of  the  municipal  borough  (the  area  of  which  is 
about  35  C^  acres  and   embraces  17  parishes)  in  1871 


was  19,401  and  in  1881  it  was  18,442.  In  addition  to 
tho  municipal  authority  the  town  itself  is  under  tho 
govcniment  of  a  local  board.  The  jiopulation  of  the 
urban  sanitary  dittiict  (area  S737  acres)  in  1871  was 
3531  and  iu  lti$l  it  woj  'JSn. 

Wenlock  is  »AiJ  to  d»to  from  tho  pre-Roman  per.oJ,  but  owed  ita 
ri&}  to  iuirortauco  to  the  rvligtoua  luuuUatiun  uf  St  Alilburg.  It 
rtcoivcJ  the  grunt  of  11  iiiaikot  from  Henry  III.  in  122-1.  It  waa 
inooipoutcd  by  Edward  IV.  iu  1-1-IS,  wliou  it  also  received  tlie 
privilege  of  returning  nu-nibers  to  parliamoat,  but  iu  1385  it  ceased 
to  have  8op.-irato  reprcaeutation. 

WENTAVORTH,  Tuomas,  See  Strafford. 
WENZEL,  Karl  Friedricii  (1740-1793),  German 
metallurgist,  was  born  nt  Dresden  in  1740.  His  father 
was  a  bookbinder,  and  Wenzel  began  to  learn  tho  same 
trade  ;  but  finding  it  monotonous  he  quietly  left  home 
and  went  to  Holland  at  the  age  of  fifteen.  In  Amsterdam 
he  took  lessons  in  surgery  and  chemistry,  and  then  entered 
tho  Dutch  navy  as  a  surgeon.  After  some  year.,  a  sea 
life  lost  itjs  charm  for  him,  and  ho  resigned,  returning 
to  his  native  land  in  17GG  to  complete  his  chemical 
studies  at  Leipsic.  Wenzel  now  devoted  his  attention 
to  metallurgy  and  assaying,  working  for  a  time  with 
great  success  in  the  town  of  his  birth.  Ho  received 
a  prize  for  tho  best  solution  of  a  problem  in  working 
metals  from  the  Copenhagen  Society  of  Sciences.  He  also 
made  some  very  careful  chemical  experiments,  particular!,' 
on  the  mixture  of  solutions  of  various  salts,  and  wrolje 
several  books  on  chemical  subjects ;  his  claim  for  remem- 
brance rests  on  one  of  these,  Vorlesungen  iiher  die  chemhcha 
Yericandlschaft  der  Kijrper.  It  was  publiAed  in  177'';  a 
second  edition  appeared  in  1782,  and  a  third  with  addi- 
tions in  1800.  In  1780  Wenzel  received  the  appoiatment 
of  director  of  mines  at  Freiberg  from  the  elector  of  Saxoay,. 
and  in  1786  that  of  chemist  in  the  porcelain  .forks  af 
MeisseiL     He  died  at  Freiberg  on  February  26.  1793. 

The  discovery  of  the  law  of  reciprocal  pr'-portioris  n 
chemistry  (see  Chemistry,  voL  v.  p.  •i63).has  ^'■aen  claii  .ed 
for  Wenzel  as  the  result  of  his  researches  ou  tje  atB!>.ties 
of  bodies;  .a'nd,  on  the  ground  of  his  work,  teing  pr'jr  to 
that  of  liichter,  and  much  more  accurate  flian  the  earlier 
experiments  of  Borgmann  ou  the  same  subject,  he  I  J,3  been 
regarded  as  Dalton's  precursor  in  laying"tiie  foun(.ation  of 
the  atomic  theory.  It  was  pointed  out  by  Hes*  in  1840 
that  this  was  a  mistake,  since  Weuzel's  resPArchja  led  him 
to  no  definite  conclusions  as  to  invariable  a»/ll  reciprocal 
proportions  in  the  combination  of  acids  and  bases,  but 
rather  pointed  in  the  opposite  direction.  Eopp  overlooked 
this  criticism  in  writing  his  great  Geschichte  der  Chemie 
(1844-1847),  which  has  deservedly  taken  the  highest  place 
as  an  authority  on  chemical  history ;  and,  although  in  the 
.supplementary  work  published  in  1873  he  acknowledges 
his  mistake  as  to  Wenzel  and  confirms  Hess's  statement, 
tho  writers  of  text-books  continue  in  many  cases  to  give 
currency  to  tho  erroneous  view. 

'  WERDAU,  a  manHfacturing  town  of  Saxony,  is  situatea 
on  the  Pleisse,  in  the  industrial  district  of  'Zwickau,  about 
40  miles  south  of  Leipsic.  Its  chief  industries  are  cotton 
and  wool-spinning  and  the  weaving  of  cloth;  but  machinery 
of  various  kinds,  paper,  and  a  few  other  articles  are  also 
manufactured.  In  addition  to  the  usual  schools,  Werdau 
contains  a  weaving-school.  The  town  is  montioned  as  early 
as  1304,  and  in  1398  it  was  purchased  by  the  margrave  of 
Jleissen,  who  afterwards  became  elector  of  Saxony.  The 
population,  4994  in  1834,  was  14,638  in  1885.  The 
adjoining  village  of  Leubnitz,  with  2400  inhabitants,  is 
now  practically  a  part  of  Vi'erdau. 

WEREWOLF.     See  Lycanthropv. 

WEISGELAND,  Henp.ik   Au.nold  (1808-1845),  No> 
wegian  j>oct  and  prose  writer.     See  voL  xvii.  p.  •'590. 
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WERXER,  Abraham  Gottlob  (1750-1817),  the  father 
of  Grerman  geology,  was  born  in  Oberlausitz,  Saxony,  25th 
September  1750.  The  family  to  which  he  belonged  had 
been  engaged  for  several  hundred  years  in  mining  pursuits. 
His  father  was  inspector  of  Count  Solm's  iron-works  at 
Mehrau  and  Lorzendorf,  and  from  young  Werner's  infancy 
coltiTated  in  him  a  taste  for  minerals  and  rocks.  The 
boy  showed  early  promise  fef  distinction.  In  his  fourth 
year  he  had  learnt  to  read;  in  his  fifth  he  could  write  and 
cipher;  and  by  the  time  he  was  six  or  seven  years  old  he 
had  grown  to  be  a  great  reader.  Already,  when  only  three 
years  of  age,  he  had  begun  to  collect  specimens  of  stones, 
and,  when  he  could  read,  one  of  his  favourite  employments 
was  to  pore  over  the  pages  of  a  dictionary  of  mining.  At 
the  age  of  nine  he  was  sent  to  school  at  Bunzlau  in  Silesia, 
where  he  remained  until  1764,  when  he  joined  his  father, 
with  the  idea  of  ultimately  succeeding  him  in  the  post 
which  the  latter  held  there.  In  his  eighteenth  year  ill- 
health  compelled  him  to  seek  the  mineral  waters  of 
Carbbad.  In  journeying  thither  by  way  of  Freiberg  he 
showed  such  enthusiasm  and  knowledge  in  an  excursion 
in  that  neighbourhood  as  to  attract  the  notice  of  the 
officials  there,  who  invited  him  to  attend  their  mining 
school  which  had  been  established  two  years  previously; 
This  was  the  turning  point  in  Werner's  career.  He  came 
to  Freiberg  in  1769  when  he  was  nineteen  years  of  age,' 
and  found  the  school  in  its  merest  infancy.  He  soon  ^- 
tinguished  himself  by  his  industry  and  by  the  large 
amount  of  practical  knowledge  of  mineralogy  which  he 
acquired.  In  1771  he  repaired  to  the  univerMiy  of 
Leipsic  and  went  through  the  usual  curriculum  of  study, 
bnt  continued  to  devote  himself  with  the  greatest  ardour 
to  mineralogical  pursuits.  While  still  a  student  he  wrote 
his  first  work  on  the  external  characters  of  minerals  (Ueber 
die  dtueern  Kennxichtn  der  Fossilitn,  Leipsic,  1761),  which 
at  once  gave  him  a  name  among  the  mineralogists  of  the 
day.  His  friends  in  Freiberg,  who  had  watched  his  pro- 
gress with  much  gratification,  called  him^  the.  close  of 
his  college  lite  to  be  inspector  in  the  mining  school  and 
teacher  of  mineralogy  there.  To  the  development  of  that 
icbool  and  to  the  cultivation  of  mineralogy  and  geognosy 
bo  thenceforth  devoted  the  whole  of  his  active  and  inde- 
fatigable industr)-.  From  a  mere  provincial  institution 
the  Freiberg  academy  under  his  care  rose  to  bo  one  of  the 
great  centres  of  scientific  light  in  Europe,  to  which  students, 
from  all  parts  of  the  world  flocked  to  listen  to  his  eloquent 
teaching.  He  wrote  but'  little,  and  though  he  elaborated 
a  complete  system  of  geognosy  and  mineralogy  he  never 
could  be  induced  to  publish  it.  From  the  totes  of  his 
pupiU,  however,  the  general  purport  of  his  tecching  was 
well  known,  and  it  widely  influenced  the  science  of  his 
time.  He  had  the  art  of  infu.sing  into  those  who  listened 
to  him  some  of  hb  own  ardent  enthusiasm.  His  di.<iciple.s 
accordingly  left  his  rooms  with  the  determination  to  preach 
hia  doctrine  ovorywhero.  They  became  ardent  partisans, 
and  carried  on  an  active  pro|iaganda  in  most  countries  of 
Europe  Ho  died  at  Freiberg  on  Juno  30,  1817. 
One  of  tho  dUtingTiinhing  foadirtu  of  Wcmrr'n  tp«chin(f  wm  tho 
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known  as  Neptnnists ;  thtir  opponents,  who  recognUcd  the  import- 
ant part  takea  in  the  construction  of  the  earth's  crost  by  subtei- 
ranean  heat,  wcra  styled  Vulcanists.  Though  much  of  Werner'* 
theoretical  work  was  erroneous,  science  is  indebted  to  him  for  so 
clearly  demonstrating  the  chronolociral  succession  of  rocks,  for  the 
enthusiastic  zeal  vhich  he  infused  into  his  pupils,  and  for  tho  im- 
pulse which  he  thereby  gave  to  the  study  of  geology. 

See  S.  O.  Frbch.  Liker^litK>>nanng  A.  O.  Werntri,  Leijulc,  1825  ;  Curler, 
£ioye  de  Wfnur;  aod  LjcH,  Principta  of  Gt(Aog§. 

WERNER,  Fkiedkich  Lcdwig  Zachakias,  German 
poet,  was  bom  at  Konigsberg  on  November  18,  1768,  and 
died  at  Vienna  on  January  17,  1823.  After  an  irregular 
life  he  joined  the  Church  of  Rome  in  1809,  was  consecrated 
priest  in  1814,  and  in  his  later  years  was  well  known 
as  a  preacher.  As  a  dramatist  he  is  remembered  as  the 
originator  of  the  so-called  "  fate  tragedies  ";  see  Germany, 
voL  X.  p.  543.  , 

WERNIGERODE,  a  town  of  Prussian  Saxony,  about 
12  miles  to  the  south-west  of  Halberstadt,  is  picturesquely 
situated  on  the  Holzemme,  on  the  north  slopes  of  the 
Harz  Mountains.  It  contains  several  interesting  Gothic 
buildings,  including  the  fine  town-house  dating  from  the 
14th  century.  Some  of  the  quaint  old  houses  which  have 
escaped  the  nuinerous  fires  that  have  visited  the  town  are 
elaborately  adorned  with  wood -carving.  The  gymnasium, 
occupying  a  modern  Gothic  building,  is  the  successor  of 
an  ancient  grammar-school,  which  existed  until  1825. 
Wooden  articles,  cigars,  and  dye-stuffs  are  among  the 
manufactures  of  the  place.  Above  the  town  rises  the 
chateau  of  the  count  of  Stolberg-Wemigerode.  A  pavilion 
in  the  park  contains  the  library  of  96.000  volumes,  the 
chief  feature  in  which  is  the  collection  of  over  3000  Bibles 
and  over  3600  volumes  on  hymnology.  The  population 
of  Wernigerode  in  1885  was  9083  ;  including  the  imme- 
diately adjoining  villages  of  Noscherode  and  Hasserode, 
it  was  13,801. 

Wcriiigei-odo  is  the  chief  town  of  tho  county  (grafschaft)  of  Stol- 
berg-Weinigerode,  which  still  retains  a  few  ahreds  of  nominal  in- 
dependeu'.  o,  though  rcaliy  au  inteeral  part  of  Prussia  since  the 
congress  of  Vienna.  It  V33  originally  &  free  and  independent  im- 
perial £ef,  and  retains  it3  peculiar  national  colours,  Tlie  county 
has  an  extent  of  lOT  square  miles,  with  26,434  inhabitants,  and 
includes  tho  Brocken  within  its  limits. 

WESEL,  a  strongly  fortified  Industrial  town  in  West- 
phalia, Prussia,  is  situated  at  the  confluence  of  tho  Rhine 
and  tho  Lippe,  46  miles  south-west  of  Miinstcr,  and  35 
miles  south-east  of  Nimegucn  in  Holland.  Tlie  Rhine  is 
here  crossed  by  a  largo  railway  bridge  and  by  a  bridge  of 
boats.  The  island  of  Biidcrich  in  midstream  is  fortified, 
andftho  town  is  further  protected  by  dctiichod  forts,  one  . 
of  which  serves  Bs  a  tHcdtpon'.  on  tho  left  bank  of  the 
Rhine.  Wescl  contains  some  quaint  old  hou.sos  with  hiph- 
pitcbed  roofs,  and  a  town-house,  dating  from  1396,  with 
an  elaborate  fa^de.  Tho  largo  church  of  St  Willibrord, 
a  handsome  late  Gothic  edifice,  was  consc'crated  in  1181, 
though  its  present  form  dates  from  1521.  Since  1883  it 
has  boen  undergoing  a  much-needed  restoration.  St 
Matthew's  church  dates  from  1472-77.  Tho  two  Hoinan 
Catholic  churcheii,  tho  commandant's  house  (built  in  1417), 
tho  Berlin  ^.titcway  (1722),  ond  tho  modem  gj-mnasiura 
and  military  hospital  aro  among  tho  other  chief  Iniildinga. 
WoscI  carrie.1  on  a  considorablu  trade  both  by  railway  and 
its  two  rivers  ;  wood  and  (ish  are  perha)>.i  the  main  exports. 
It  bos  manufactures  of  wire,  leaden  pii>cs,  and  other  metal 
pynl".  piannfnrff  ,  sugar,  <fcc.  The  i>opulation,  more  than 
I    ■    '    man  Catholic,  \*-a«  20,677  in  ISMf). 
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cMiAi]  attrai'pt  tt  StmUund.  Wosc!  is  occ«aioniJly  spoktn  of  «a 
UnKnm*!.  to  dutinguUh  it  from  Obf  nvosel,  a  small  town  tiso  on 
tlic  Rhino  (IS  miln  south  .so.vtlicut  of  CoblcDti).  anJ  also  at  on« 
time  *  tnt  iiopcriil  town. 

WESEL,  JoHJJ  KucHRATH,  of  Obcrwescl  (seo  above), 
WM  bora  in  the  early  years  of  the  15th  century,  and  died 
under  sentence  of  imprisonment  for  life  on  a  charge  of 
heresy  in  the  Augustiniaa  convent  in  Mainz  in  1481.  He 
appears  to  have  been  one  of  the  leaders  of  the  humanist 
movement  in  Germany,  and  to  huve  had  some  intercourse 
and  sympathy  with  the  leaders  of  the  Hussites  in  Bohemia. 
Erfurt  was  then  the  headquarters  of  a  humanism  which 
was  at  the  same  time  devout  and  opposed  to  the  realist 
metaphysic  and  the  Thoniist  theology  which  prevailed  in 
the  Rhenish  universities  at  Cologne  and  ot  Heidelberg. 
Wcsel  was  one  of  the  professors  at  Erfurt  between  1445 
and  1456,  and  was  vice-rector  in  1458.  In  1460  ho  was 
called  to  be  a  preacher  either  at  Worms  or  at  Mainz,  and 
Ib  1479,  when  an  old  and  worn-out  man  (he  was  led  into 
the  room  by  two  Franciscans,  and  was  obliged  to  support 
himself  on  a  staff),  he  was  brought  before  the  Dominican 
inquisitor  Gerhard  Etten  of  Cologne.  The  charges  brought 
against  him  were  chiefly  based  on  a  treatise,  De  Indulgentiis, 
which  he  had  composed  while  at  Erfurt  twenty-five  years 
before. 

It  is  somewhat  difficult  to  determine  the  exact  theo- 
logical position  of  WeseL  Ullmann  claims  him  as  a 
"  reformer  before  the  Reformation,"  but  it  is  more  than 
doubtful  that  he  had  that  experimental  view  of  the 
doctrines  of  grace  which  lay  at  the  basis  of  Reformation 
theology.  He  held  that  Christ  is  our  righteousness  in  so 
far  as  we  are  guided  by  the  Holy  Ghost  and  the  love 
towards  God  is  shed  abroad  in  our  hearts,  which  clearly 
shows  that  he  held  the  mediieval  idea  that  justiKcation  is 
an  habitual  grace  implanted  in  men  by  the  gracious  act  of 
God.  He  seems,  however,  to  have  protested  against 
certain  mediieval  ecclesiastical  ideas  which  hs  held  to  be 
excrescences  erroneously  grafted  on  Christian  faith  and 
practice.  Ho  objected  to  the  whole  .system  of  indulgences; 
he  denied  the  infallibility  of  the  church,  on  the  ground 
that  the  church  contains  within  it  sinners  as  well  as  saints; 
he  insisted  that  papal  authority  could  be  upheld  only  when 
the  pope  remained  true  to  the  evangel ;  and  }ie  held  that  a 
sharp  distinction  ought  to  be  drawn  between  ecclesiastical 
sentences  and  punishments  and  the  judgments  of  God. 

The  best  accoant  of  ^Vesel  is  to  be  found  in  UUmann's  Reformers 
Ufore  tht  Reformation.  His  tract  on  Indulgences  has  been  pub- 
lished in  Walch's  Monurf\e^ita  Medii  j^vi,  vol.  i.,  while  a  report  of 
his  trial  is  given  in  Ortuin  Gratius's  Fascicttlus  Rcrum  ExpcUn- 
darum  et  Ftigiendaruni  (cd.  by  Browne,  London,  1690). 

VrE.?ER  (0.  Germ.  Visuracha,  Wisura;  Lat.  Visurgis), 
one  of  the  chief  rivers  of  Germany,  formed  by  the  union 
of  the  Werra  and  the  Fulda  at  Miinden,  in  the  Prussian 
proflnoe  of  Hanover,  flows  to  the  north  and  north-north- 
west, and  enters  the  North  Sea  below  Bremerhafen,  to 
the  east  of  the  Jade  Bay.  The  mouth  is  170  miles  from 
Miinden,  but  the  winding  course  of  the  river  is  279  miles 
long ;  if  the  measurement  be  made  from  the  source  of  the 
Werra,  in  Thuringia,  the  total  length  of  the  stream  is  439 
miles.  At  Miinden  the  river  surface  is  380  feet  above 
sea-level ;  the  most  rapid  fall  in  its  course  is  between 
Carlshafen  and  Mind^n  in  Westphalia,  where  it  descends 
70  feet  in  20  milcj.  Nearly  the  entire  course  of  the 
Wcser  lies  in  Prussia,  but  it  also  touches  part  of  Brunswick 
and  Lippe,  and  after  flowing  through  Bremen  expands  into 
an  estuary  separating  the  duchy  of  Oldenburg  from  the 
Prussian  province  of  Hanover.  Betv/ecn  Miinden  and 
Minden  its  course  lies  throogh  a  series  of  picturesque 
valleys  flanked  by  the  irregular  and  disjointed  mountain 
svsfo;:;  known  as  the  Weser  Hills ;  but  after  it  emerges 
irom  these  mountains  by  the  narrow  pass  called  the  "  Porta 


Westphalica,"  to  the  north  of  Minden,  its  banks  become 
flat  anj  uninteresting.  The  breadth  of  the  river  varies 
fn^m  110  yards  at  Miinden  to  220  yards  at  Minden,  250 
yards  at  Bremen,  \\  miles  at  Elsfleth,  and  7 A  miles  at 
its  entrance  into  the  sea.  The  Weser  on  the  whole  is 
shallow;  and  navigation  on  the  upper  Weser,  i.e.,  above 
Bremen,  is  sometimes  interrupted  for  months  by  drought. 
Sea-going  ships  may  ascend  to  Klsfloth,  though  Bremer- 
hafen is  the  chief  port  for  large  vessels ;  smaller  craft 
may  reach  Vegesack,  and  barges  of  200  tons  make  their 
way  to  Miinden.  The  stream  discharges  itself  into  the  sea 
amid  sandbanks,  which  leave  only  a  single  narrow  fairway, 
19-22  feet  deep  at  high  water  and  12  feet  at  low  water; 
on  the  upper  Weser  the  navigation  of  the  only  available 
narrow  channel,  which  is  interTuptcd  by  occasional  rapids, 
is  assisted  by  locks  and  weirs.  The  Weser  drains  a  basin 
estimated  at  18,360  square  miles.  Its  principal  tributaries 
on  the  right  are  the  Aller,  Wiimme,  Dropte,  Lune,  and 
Geeste,  and  on  the  left  the  Dieniel,  Nellie,  Emmer,  Werre, 
Aue,  and  Hunte.  The  Werra  and  Fulda  are  both  na\1- 
gablo  when  they  unite  to  form  the  Weser;  the  Aller, 
Wiimme,  Geeste,  and  Hunto  are  also  navigable.  Beyond 
the  junction  of  the  Hunto  the  Weser,  hitherto  a  single 
stream,  is  divided  into  several  channels  by  islands. 

The  navigation  of  the  Weser  was'  long  hampered  by  the  various 
and  vexatious  claims  and  rights  of  tho  different  states  through 
whoso  territories  it  ran.  Before  1860  tho  joint  stream,  including 
the  "Werra  and  the  I'ulda,  changed  it.s  ruler  no  less  than  thirty-fivo 
times  on  its  way  to  the  sea.  In  1S23,  however,  a  treaty  was  made 
establishing  a  fi.Ked  toll  and  a  uniform  system  of  management ;  this 
was  further  improved  in  1856  and  1865;  and  when  Prussia  took 
possession  of  Hanover  and  Hesse-Nassau  in  1866  the  chief  dilli- 
cultiea  in  the  way  of  organizing  the  river-trado  disappeared.  The 
principal  town  on  the  Weser  is  Bremen  (population  in  1885, 
118,043).  Other  towns  past  which  it  flows  betwixt  Miindeu  and 
the  sea  are  Carlshafen,  Hii.xtcr,  Holzminden,  BodenwerJcr,  Hameln, 
Rinteln,  Vlotho,  Minden,  Nienburg,  Vegesack,  Elsfleth,  Braake, 
Blexen,  Gcesteniiirde,  and  Bremerliafen.  The  Weser  gave  name 
to  a  department  in  the  short-lived  kingdom  of  Westphalia;  the 
chief  town  was  Osnabriick.  A  caual  between  the  Wumnie  and  the 
Oste,  and  another  between  the  Geeste  and  the  mouth  of  the  Elbe, 
connect  the  AVeser  system  with  that  of  tho  Elbe.  A  canal  is  also 
being  constructed  from  the  Hunto  to  a  triljutary  of  the  Ems. 

WESLEY,  an  English  family  of  special  ecclesiastical 
distinction,  claims  descent  from  the  ancient  De  Wellesleys, 
one  of  whom,  Guy,  was  made  a  thane  by  Athelstan 
about  938,  the  family  seat  being  at  Welswe,  near  Wells,  in 
Somerset.  Two  brothers,  John  and  Bartholomew,  were 
among  the  ministers  ejected  for  nonconformity  in  1GC2. 

S-A-MUEL  (1662-1735),  son  of  tho  above  John,  was  born 
17th  December  1662.  He  was  educated  at  an  academy 
at  Stepney,  London,  and  in  August  1C83  entered  E.\eter 
College,  Oxford,  as  a  jMiiper  sc/iolarh,  shortly  after  which 
he  joined  the  Church  of  England,  a  step  which  so  deeply 
offended  hia  family  that  they  left  him  henceforth  to  his 
own  resources.  WTiile  still  an  undergraduate  he  pub- 
lished Maggots,  or  Poems  on  Several  Subjects  never  before 
Handled,  1685.  He  graduated  B.A.  1688,  was  ordained 
priest  21th  February  16S9,  and  the  following  year  was 
presented  to  the  living  of  South  Ormsby,  Lincolnshire. 
In  1697  he  removed  to  Epworth,  Lincolnshire,  where  he 
died  25th  April  1735.  Among  other  works  he  was  the 
author  of  Life  of  Christ  (1693),  Elegies  or.  Queen  ^I'^ri) 
and  Archbishop  TillotsMi  (1695),  History  of  the  Old  and 
New  Testaments  in  Verse  (1704),  Piou^  Commimicanl 
Rightly  Prepared  (1700),  and  Latin,  Commentary  on  the 
Book  of  Job  (1733).  After  the  battle  of  Blenheim  he 
published  (1705)  a  long  poem  on  Marlborough,  or  the 
Fate  of  Europe,  for  which  Marlborough  made  him  chap- 
lain of  a  regiment.  He  had  nineteen  children,  of  whom 
three  sons,  Samuel,  John,  and  Charles,  acquired  eminence. 
S.vJiUEL  (1690-1739)  was  born  in  London  10th  Fcbruarv 
1  1090,  and  educated  at  Westminster  school,  where  he  was 
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nauiinated  kiug's  scholar.  In  1711  he  entered  Christ 
Clmrcb,  Oxford,  and  on  takiag  his  JI.A.  degree  returned 
to  Westi-.initer  as  tn'tor.  He  lived  on  intimate  terms 
with  Harley,  ecrl  of  Oxford,  Pope,  Swift,  and  Prior,  and 
wrote  somewi  at  clever  sqnibs  against  Sir  Robert  Walpole, 
the  WLigs,  j  'i  the  Low  Church  divines.  They  were  col- 
lected and  published  1736,  reached  a  second  edition  1743, 
and  were  repri..ted,  with  notes  by  James  NichoUs  and 
life  by  W.  Nicholls,  in  1862.  Wesley  became  master  of 
'nverton  gramma'-school  in  1732,  and  died  there  6th 
Kovember  1739. 

JoHS  (17*3-1791),  brother  of  the  preceding  and 
founder  of  Methodism,  was  born,  probably  at  Epworth, 
17th  June  (O.S.,  28th  X.S.)  1703.  There  was  a  tradi- 
tion in  the  family  that  he  was  christened  John  Benjamin, 
but  hs  never  made  use  of  the  second  name.  When 
his  father's  rectory  was  burnt  down  in  1709  he  was 
for  a  time  left  in  the  building,  and  narrowly  escaped 
death.  'Ue  entered  Charterhouse  in  1714,  whence  in 
1720  ha  was  elected  to  Christ  Church,  Oxford.  In 
1T26  he  became  fellow  of  Lincoln,  and  in  1727  graduated 
M.A.  After  acting  for  some  time  as  his  father's  curate 
he  settled  in  November  1729  at  Oxford,  and  began  to 
take  pupils.  About  the  same  time,  along  with  his  brother 
Cltarlee  and  others,  he  commenced  that  systematic  course 
c<  religious  life  •which  led  to  their  being  termed  by  the 
Oxonians  Methodists.  A  full  record  of  the  religious 
kbours  of  Wesley  is  given  under  ^Ietbodism  (voL  xvL 
pp.  1S5-189).  In  the  organization  of  Methodism  he  di.s- 
played  not  wily  extraordinary  energy  and  capacity  for 
work  but  remarkable  administrative  powers.  His  oratory 
was  colloquial,  terse,  and  homely,  but  never  vulgar,  while 
hia  expressive  and  refined  features  and  intense  yet  reasoned 
evmestness  enabled  him  to  acquire  among  his  followers  a 
personal  influence  of  an  unrivalled  kind.  Although  from 
overwork  or  exposure  he  had  one  or  two  serious  illnesses, 
he  gtneraJIy  enjoyed  robust  health,  an  experience  probably 
portly  »ccounlcd  for  by  his  constant  journeys  on  horseback. 
In  1 790  be  said,  "  I  do  not  remember  to  have  felt  lowitess 
of  spirits  for  a  quarter  of  an  hour  since  I  was  born."  He 
preached  usually  at  H  o'clock  in  the  morning,  and  fre- 
qncntly  twice  again  in  the  same  day,  the  number  of 
sermons  ho  delivered  in  a  year  being  over  800.  He 
coiotinaed  his  labours  almost  to  the  hist,  but  wrote,  1st 
Jaonary  1790,  "I  am  now  an  old  man  decayed  from 
head  to  foot."  He  died  2d  March  1791.  Wesley 
translated  several  hymns  from  the  German  for  the  col- 
lections edited  by  him  and  his  brother  Charles,  but  is 
not  known  to  have  b<^en  the  author  of  any  original  hymns 
(»ee  Htm*!',  vo\.  .\ii.  p.  394).  The  first  collection  of 
P$aivu  and  Hymm  edited  by  the  brothers  appeared 
anonymooB^y  in  1738,  and  a  ColUclion  of  Moral  and 
Sacrerl  I'ocnu,  frrim  the  Mutt  CtltlTal'd  AuiAort,  in  1744. 
Weilcy  ba.<i  no  claims  to  rank  as  a  thinker  or  oven  ax  a 
thoolocian,  but  within  certain  narrow  limits  was  a  skilful 
comfrover-iali.st.  Ho  wus  the  author  of  /'n'miViw  P/iy.ri.- 
(1747),  ErfJimaloryAatnun  thf  XeiK  Trttamrnt  (Mbb), 
Kottn  tm  t/i'  Old  and  Xcw  Trftamtnln  (1764),  Duetriiif  of 
Ori'/imn/  Sin  (17. '(7),  Surtry  o/  t/i<  H'itJom  of  Cod  in 
Crrili'fi  (^^<l^),  PTe»ervntiiv  nr/aiml  Unsettled  Motions 
in  fi'-ltoi'm  (1770),  and  A  Calm  AJdrruM  to  ovr  Amerif<in 
CotrmirM  (\~i:^).  Ho  aUo  edited  tho  Chritlian  Ltl/niry,  in 
fifty  Tolnmo*.  His  H'orls  spfKsared  in  1818,  and  an 
aleventh  "litirm,  with  life  by  J.  Uercham  and  preface 
by  T.  .(acbion,  wai  puKli-liiyl  in  l.")  vols.,  1856-.'>7. 

CHAni.r.H  n7ii>i-17'<'<i.  l.mther  of  tho  preceding,  was 
bom  pn'ii  lf<th  Dccemlicr  1708.     Ho 

entered    '■  in    1716,   woa   admitted    a 

kini;'*  w:hular  lu  IV-'I,  iind  rntcrod  Christ  Church, 
Oxford,  in  1726.     Ho  occomixknitj  bis  brother  John  to 


Georgia  in  1735  as  secretary  to  the  mafiaging  committee, 
ha^-ing  been  ordained  priest  a  few  days  liefore  leaving 
Engl.ind  ;  but  on  account  of  a  strong  feeling  of  opposition 
manifested  against  him  in  the  religious  communities  of 
Frederica  he  left  Georgia  for  England  five  months  after 
landing.  To  a  serious  illness  which  happened  to  him  in 
February  1738  he  attributed  a  moral  change  which  he 
associated  with  conversion  and  a  conscious  sense  of 
pardon.  He  seconded  his  brother  in  his  evangelizing 
labours  in  England  with  unceasing  diligence,  and,  al- 
though not  possessing  his  brother's  gifts  of  oratory  and 
personal  magnetism,  contributed  by  his  hymns  an  element 
of  success  to  the  movement  of  prime  and  permanent 
importance.  He  published  no  fewer  than  4100  hymns 
of  his  own  composition,  and  left  about  2000  in  manuscript 
Numerous  editions  both  of  the  special  and  general  col 
lections  of  his  hymns  have  been  published.  Both  as 
regards  tho  number  of  his  compositions  and  their  various 
excellences,  he  is  entitled  to  the  cliief  place  among 
Methodist  hymn  writers  (see  Hymx.s,  ui  supra)..  He  died 
29th  March  17SS.  His  Sa-mons,  with  memoir,  appeared 
in  1816 ;  a  Life,  by  Rev.  Thomas  Jackson,  in  1841  ;  and 
his  Journal,  with  notes  by  Rev.  Thomas  Jackson,  1849. 

Two  sons  of  Charles  Wesley  attained  eminence  as  musi- 
cians : — Charles  (1757-1815),  organist  of  St  George's, 
Hanover  Square,  London,  who  in  1778  published  Six  Con- 
certos for  the  Organ  and  Ilarp;  and  Samuel  (1766-1837), 
organist  of  the  Chapel  Royal,  noticed  below. 

Sec,  in  addition  to  tho  authoiitie:i  already  mentioned,  the  Litm 
by  Hampson  (1791),  Coke  and  Moore  (1792),  Whitehead  (1793-98), 
Southey  (1820),  Moore  (1324),  Watson  (1831),  Miss  Wcdg«-ooJ 
(1870),  and  Tyennan  (exhaustive  and  complete)  (1S70);  J.  Dove, 
Biographical  kistor^  of  the  W^alitja  (1S33);  and  U.  i.  Stcvcaaon, 
JIa>'iOriah  of  the  Mauley  Family  (1876). 

WESLEY,  Samuel  (1766-1837),  musical  composer,- 
son  of  Charles  WeJey  (see  above),  was  boi  n  at^.  Bristol^ 
February  24,  1706,  and  developed  so  precocious  a  taleat 
for  music  that  at  three  years  old  he  played  the  organ 
and  at  eight  compo.sed  an  oratorio  entitled  Ruth — a 
fact  which  Is  duly  chronicled  on  a  curious  .portrait, 
painted  in  1774,  and  afterwards  engraved,  wherein  he  is 
represented  in  the  childi.sh  costume  of  the  period.  Though 
suffering  for  many  years  from  an  accidental  injury  to  the 
brain,  Wesley  was  long  regarded  as  tho  inoiit  brilliant 
organist  and  the  n^t  accumpli.shed  extempore  fugue- 
player  in  England.  Tic  may  indeed  be  regarded  as  the 
father  of  our  present  style  of  organ-playing,  for  he  it  was 
who,  aided  by  his  friends  Benjamin  Jacob  and  C.  F. 
Horn,  first  introduced  the  works  of  Sebastian  Bach  to 
English  organists,  not  only  by  his  superb  playing,  but  by 
editing  with  Horn,  in  1810,  the  first  copy  of  Das  trohllrm- 
peririe  Clarier  over  printed  in  England.  Wesley's  last  per- 
formance took  place,  September  12,  1 837,  at  CTirist  Church, 
Newgate  Street,  London,  where,  after  hearing  the  wonder- 
ful performances  of  Mendcls.sohn,  he  was  himself  induced 
to  play  an  extempore  fugue.  He  died,  October  11,  1837, 
leaving  a  va-it  number  of  MS.  and  printed  comi>ositions. 

His  brother  Charles  (1757-1816)  was  also  an  a<*comi<1iiibed 
organist,  and  stilt  mora  famous  was  his  aon,  Samuel  S^'l^^tian, 
(1810-1 8*A|.  Mns.  Doc,  and  organist  of  Glouroiter  cathoilral. 

WE.'^SRL.  WKssEi.irn  Oansfobtiis'  was  born  at  Oron- 
ingen  in  1400  (Hordenberg),  in  1419  (.''urtridus  Petri),  or 
in  1421,  nnd  on  the  death  of  his  (virrnt.s  w,is  adopted  by 
a  noble  lady,  Odn  Clantcji,  who  font  him  along  with  her 
only  eon  to  tho  famous  school  at  Devcntcr,  which  was 
under  tho  nupcrvision  of  the  Brothers  of  Common  Life, 
and  wft^  in  rlo«#»  r'>nn*^xi*^n  with  l1io  oonv**nt  of  M*^'!nt  fit 
.\..,  ■  ;  i  ... 


from   irlxrli  bia  Umiij-  came  ;  th«  CtLTisliali  baine  Is  Uis  equivftlrot  vt 
tba  Oteek  BaaUlux. 
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th«  author  of  th«  Iwtitatio  ChrUti.  At  Devcnter,  where 
the  beat  traJitioiu  of  the  I4th'0«Dtury  mysticiMin  were 
■tiil  cultivatcil,  Wessel  imbibM  that  earliest  dovotional 
mysticism  which  was  the  basis  of  his  theology  and  which 
drew  him  irresistibly.  After  a  busy  lite,  to  8[>end  his  last 
days  among  the  Fntods  of  God  in  the  Low  Countries. 
From  De»ont«r  he  went  to  (.'olopne  to  be  taught  the 
Tbomist  theology,  which  was  fondly  cherished  in  that 
famous  Dominican  school  ;  and  there  be  learut  realism, 
which,  although  he  aftorn°ards  became  a  nominalist  in 
meta^ihysics,  al»-ays  coloured  his  theology.  At  Cologne 
too  he  came  in  contact  with  humanism.  He  learnt  Oretk 
and  Hebrew  from  monks  who,  it  is  said,  had  been  driven 
out  of  Greece.  The  Thomist  theology  sent  him  to  study 
Augustine,  and  his  Greek  reading  led  him  to  I'lato,  and 
from  both  of  these  great  thinkers  he  learnt  much  that 
went  to  enrich  his  own  theological  system.  The  echoes 
of  the  din  raised  in  Paris  by  the  disputes  between  the 
realists  and  the  nominalists  reached  Wessel  in  Cologne, 
and  a  desire  to  mingle  in  the  fray,  or  perhaps  to  loam  on 
which  side  truth  was,  induced  Lim  to  go  to  Paris,  where 
he  remained  sixteen  years,  scholar  and  teacher.  There  bo 
eventually  took  the  nominalist  side,  prompted  as  much  by 
his  mystical  anti-ecclesjastical  tendencies  as  from  any 
metaphysical  insight ;  for  the  nominalists  were  then  the 
anti-papal  party.  A  desire  to  know  more  about  humanism 
sent  him  to  Rome,  where  wc  find  him  in  1470  the  intimate 
friend  of  Italian  scholars  and  under  the  protection  of 
Cardinals  Bessarion  and  Delia  Rowre  (afterwards  Pope 
Siztus  IV.).  It  is  said  that  Sixtus  would  ha%-e  gladly 
made  Wessel  a  bishop,  but  that  be  had  no  desire  for  any 
ecclesiastical  preferment  From  Rome  ho  returned  lo 
Paris,  and  speedily  became  a  famous  teacher,  gathering 
round  him  a  band  of  enthusiastic  youn^  students,  among 
whom  was  Reuchlin.  As  old  age  approached  he  came  to 
have  a  gronnng  dislike  to  the  wordy  theological  strife 
which  surrounded  him,  and  turned  away  from  that  uni- 
versity discipline,  "  non  studia  sacraruia  iiterarum  sed 
etudiorum  commixta;  corruptiones."  After  thirty  years  of 
academic  life  he  went  back  to  his  native  Groningen,  and 
spent  the  rest  of  his  life  partly  as  director  in  a  nuns' 
cloister  there  and  partly  in  the  convent  of  St  Agues  at 
ZwoUe.  He  was  welcomed  as  the  most  renowned  scholar 
of  his  time,  and  it  was  fabled  that  he  bad  travelled 
through  all  lands,  Egypt  as  well  as  Greece,  gathering 
everywhere  the  fruits  of  all  sciences — "a  man  of  rare 
erudition,"  says  the  title  page  of  the  first  edition  of  his 
collected  works,  "  who  in  the  shadow  of  papal  darkness 
was  called  the  light  of  the  world."  His  remaining  years 
were  spent  amid  a  circle  of  warm  admirers,  friends,  and 
disciples,  to  whom  he  imparted  the  mystical  theology,  the 
devotion  to  higher  learning,  and  the  deep  devotional  spirit 
which  characterized  his  own  life.  Ee  died  on  October  4, 
1489,  with  the  confession  on  his  lips,  "  I  know  only  Jesus 
the  crucified."  He  is  buried  in  the  middle  of  the  choir 
of  the  church  of  the  "  Geeatlichen  Maegden,"  whose 
director  be  had  been. 

■Weasel  hats  beta  cillod  one  of  tho  "rcformere  before  the  Refor- 
nution,"  and  tint  title  is  s  tnio  ono  if  by  it  is  meant  a  man  of 
deeply  BpirituAl  life,  who  protested  a^inst  the  growing  pagani^in;; 
of  the  jwpacy,  the  superstitious  aod  magical  usea  of  the  sacrameota, 
tho  authority  of  ccclcaia-itical  tradition,  and  that  tendency  in  later 
acholutic  theology  to  lay  greater  stnts  in  a  doctrine  of  justiBca- 
tion  upon  the  iiutmmentality  of  the  human  will  than  on  tho 
objective  work  of  Christ  for  man':  salvation.  His  own  theology 
was,  however,  essentially  medixval  in  type,  and  he  never  gra.^ped 
that  experimental  thought  of  justification  on  which  Reformation 
theology  rests. 

Sea  Vttm  WtMtH  Orvnlnffntij,  bjr  Albert  Bsrdenberir,  pabllihed  la  an  locmn. 
pkre  form  In  the  preface  to  Wewel'i  collected  works,  .Imtterdam,  1614  (Hits 
fmiccfi  klto  rontAtni  exlr«cl9  frum  tho  works  of  Mvvrsl  writers  'irtio  tiavo  (!iven 
ft4rti  klxiit  th«  life  of  WeaMl)  ;  IfourlinK,  C(jm.  J/til.  Thtot.  tU  WetifH  (Jam- 
fertxi  Vua,  ix.,  1S31:  Ullminn.  Rtformen  trf/ort  tht  R//ortnalion  (tlic  second 
valame  of  the  Ocrmaa  edlUoa  la  a  second  and  enlarged  edlUon  of  a  preTlors 


work,  nitllled  Johmn  Wnttl.  Hn  ror^an^tr  Iml^tr'i,  ISM) ;  rriodrlch.  Johmn 
UVit#/.  tin  Bihl  ahM  Jfr  A'irv.*.<^v«>rAicM«  >/<■  tMrn  Jattrlkttnd€i-li,  18C3  ;  RILschl, 
T/urcty  ,1/  (,w  Ckrxiiian  Doclrins  o/ JutH/Uiliom  and  liffoneitbittoH  (Win.,  1873). 
\Vra«i'l's  two  in"»t  imr'ntnBt  writings  aio  his  Tve«tlM  on  Pisjer  {Dt  O'-aiioMt) 
snd  tila  Scata  it<dHallontj, 

WESSEX.  See  F-noland,  voL  viii.  po  270,  28U  »?., 
and  Plate  II.  of  same  volume. 

WEST,  Be.njamik  (173B-1820),  history  and  portrait 
painter,  was  born  in  173S,  at  Springlield,  in  I'ennsylvnnia, 
coming  of  an  old  Quaker  family  who  had  emigrated  from 
Buckinghamshire.  When  a  boy  of  seven  ho  began  to 
show  his  inclinations  to  art.  According  to  the  well- 
known  story,  ho  was  sitting'  by  tho  cradle  of  his  sister's 
child,  watching  its  sleep,  when  the  infant  happened  to 
smile  in  its  dreams,  and,  struck  with  its  beauty,  young 
Benjamin  got  some  paper,  and  drew  it.s  portrait.  The 
career  thus  begun  was  prosecuted  ainid  many  dilliculties; 
but  his  perseverance  overcame  every  obstacle,  and  at  tho 
age  of  eighteen  he  settled  in  Philadelphia  as  a  portrait- 
painter.  After  a  short  time  he  removed  to  New  York, 
where  he  practised  his  profession  with  considerable  success. 
In  17G0,  through  the  a.->sistance  of  some  friends,  he  was 
enabled  to  complete  his  artistic  education  by  a  visit  to 
Italy,  where  he  remained  nearly  three  years.  Here  he 
acquired  reputation,  and  was  elected  a  member  of  the 
principal  academies  of  Italy.  On  tho  expiry  of  his  Italian 
visit  he  settled  in  London  as  an  historical  painter.  Hia 
success  was  not  long  doubtful.  George  III.  took  him 
under  his  special  patronage  ;  and  commissions  flowed  in 
upon  him  from  all  quarters.  In  17G8  ho  was  one  of  the 
four  artists  who  submitted  to  the  king  the  plan  for  a  royal 
academy,  of  which  he  was  one  of  the  earliest  members ; 
and  in  1772  he  was  appointed  His  Majesty's  historical 
painter.  He  devoted  hia  attention  mainly  to  the  painting 
of  large  pictures  ou  historical  and  religious  subjects,  con- 
ceived, as  he  believed,  in  the  style  of  the  old  masters,  and 
executed  with  great  care  and  much  taste.  So  high  did  ho 
stand  in  public  favour  that  on  tho  death  of  Sir  Joshua 
Royrolds,  in  1792,  he  was  elected  his  successor  as  presi- 
dent of  the  Royal  Academy,  an  office  which  he  held  for 
twenty-eight  years.  In  1802  he  took  advantage  of  the 
opportunity  afforded  by  the  ^xjaco  of  Amiens  to  visit  Paris, 
and  inspect  the  magnificent  collection  of  the  masterpieces 
of  art,  pillaged  from  tlie  gallery  of  almost  every  capital  in 
Europe,  which  then  adorned  the  Louvre.  On  his  return 
to  London  he  devoted  himself  anew  to  the  labours  of  his 
profession,  which  were,  however,  somewh.i'.  broken  in 
upon  by  quarrels  with  .some  of  .the  members  of  the  Royal 
Academy.  In  1804  lie  resigned  his  office,  but  an  all  but 
unanimous  request  that  he  should  return  to  tho  chair 
induced  him  to  recall  his  resignation.  Time  did  not  at 
all  weaken  the  energy  with  which  he  laboured  at  his  easel. 
When  sixty-five  he  painted  one  of  his  largest  works,  Christ 
Healing  the  Sick.  This  was  originally  designed  to  be  pre- 
sented to  the  Quakers  in  Philadelphia,  to  assist  in  erecting 
a  hospital.  On  its  completion  it  was  exhibited  in  London 
to  immense  crowds,  and  was  purchased  by  the  British 
Institution  for  3000  guineas.  West  sending  a  replica  to 
Philadelphia.  Hia  subsequent  works  were  nearly  all  on 
the  same  grand  scale  with  the  picture  which  had  been  so 
successful,  but  for  obvious  reasons  they  did  not  meet  with 
very  ready  sale.  He  died  in  1820,  in  his  eighty-second 
year,  and  was  buried  in  St  Paul's. 

Since  hia  death  West's  reputation  has  seriously  declined.  His 
works,  which  fond  criticism  ranked  during  hia  life  with  tho  gri'at 
productions  of  the  old  m.asters,  are  now  considered  as  in  general 
format,  tame,  wanting  that  freedom  of  nature  and  that  life 
which  genius  alone  can  brf^athe  into  the  canvas.  His  Death  of 
Wolfe  is  interesting  as  introducing  modern  costume  instead  of  tho 
classical  draperies  which  had  been  previously  universal  in  similar 
subjects  by  English  artists  ;  and  his  Battle  of  La  Hoguo  is  en- 
titled to  an  honourable  i>Iace  among  Brit'sh  historical  paintings. 
An  accotmt  of  West's  lite  was  published  bv  Gait  (The  J'rogrcu  of 
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Gcniits,  1816) ;  and  biographies  of  him  o-cnr  in  CunniDgham  s 
Lira  of  Eminent  Britith  painters  and  Redi;rave's  Centuni  of 
Painters  of  Vu  English  Sche^l. 

WESTALL,  Richard  (1 765-1836),  subject  pamter, 
was  bnrn  in  Hertford  in  1765,  of  a  Norwich  family.  In 
1779  he  went  to  London,  and  was  apprenticed  to  an 
engraver  on  silver,  and  in  1785  he  began  to  study  in  the 
schools  of  the  Royal  Academy.  He  painted  Esau  Seeking 
Jacob's  Blessing,  Mary  Queen  of  Scots  (Joing  to  Execution, 
and  other  historical  subjects  in  water-colour,  and  some 
good  portraits  in  the  same  medium,  but  he  is  mainly 
known  as  a  book-illustrator.  He  produced  five  subjects 
for  the  Shakespeare  Gallery,  illustrated  an  edition  of 
Milton,  executed  a  very  popular  series  of  illustrations  to 
the  Bible  and  the  prayer-book,  and  designed  plates  for 
numerous  other  works.  In  ISOS  he  published  a  poem, 
A  Day  in  Spring,  illuotrated  by  his  own  ix;ncil.  His 
designs  are  rather  tame,  mannered,  and  effeminate.  He 
became  an  associate  of  the  Royal  Ac.idemy  in  1792,  and 
a  full  member  in  1794  ;  and  during  his  later  years  he  was 
a  pensioner  of  the  Academy.  His  last  employment  was  to 
give  art  instruction  to  the  Princess  Victoria.  He  died 
on  December  4,  1836.  His  brother,  William  Westall, 
A.R..A  (1781-1850),  landscape  painter,  is  mainly  known 
by  his  illustrations  to  work.s  of  travel. 

WKST  BAY  CITY,  a  city  of  Bay  county.  Michigan, 
United  States,  is  situated  on  the  Saginaw  river,  near  its 
mouth,  opposite  Bay  City.  The  city  lies  in  one  of  the 
largest  lumber  districts  of  the  United  States,  and  its 
industries  consist  mainly  in  manufacturing  and  shipping 
lumber.     It  had  a  population  of  9492  in  1885. 

WEST  BROMWICH,  a  municipal  and  i)arliamen*ftry 
Dorough  of  Staffordshire,  England,  is  situated  near  the 
river  Tame,  and  on  the  Great  Western  Eail.vay,  6  miles 
north-west  of  Birmingham,  and  \i^\  miles  from  London. 
It  consists  chiefly  of  one  main  street,  the  High  Street, 
upwards  of  U  miles  in  length.  The  parish  church  (All 
Saints,  formerly  St  Clement's)  is  of  very  early  origin, 
and  was  given  by  Henry  I.  to  the  convent  of  Worcester, 
which  subsequently  gave  it  to  tho  priorj-  of  Sandwell.  The 
present  church,  a  handsome  structure  in  the  Decoratefl 
•tylc,  was  built  in  1871-72.  The  principal  other  public 
buildings  are  the  West  Bromwich  district  hospital  (erected 
in  1807  at  a  cost  of  £9000,  and  enlarged  in  1882  at  a  cost 
of  £4000),  the  town-hall  and  municipal  officer  (1875),  the 
markct'hall,  the  free  library  (1874),  and  the  Liberal  club 
(1884).  There  are  two  public  charities — the  Stanley 
(1613)  and  the  Whorwood  (1614).  Since  1880  tht  town 
has  manufactured  its  own  gas,  but  the  water  is  supplied 
by  the  South  Staffordshire  Waterworks  Com|)any.  There 
arc  several  large  foundrie-t,  smelting  furnaces,  and  forges, 
but  the  staple  manufactures  are  the  various  kinds  of 
implements  of  wrought-iron  used  for  household,  agri- 
cultural, or  mechanical  purposes.  The  town  also  possesses 
braM  foundries,  mnltings,  limekilns,  and  brickyards.  There 
arc  targe  collieries  in  the  neighbourhood.  The  area  of  tho 
munici[>al  and  lorlianicntary  borough  and  urban  sanitary 
diitrjrt  is  5719  acres,  with  a  population  in  1871  of  47,918 
and  in  1881  of  56,295. 

In  12"0  thf  m%nnr  of  Wcot  nromttich  won  vciteil  In  tho  b^roni 
of  Uu'lif  V.  anJ  in  1293  it  dr«rpn'if(l  to  WoUor  do  Evcreiu  ;   in 
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Wt>iTlUKY,  Kuiuni.  IUtiiku.,  Haiio!«  (1W0-1»73), 
wu  tho  son  of  Dr  Richard  I'-ithcll,  and  was  born  at 
Bradford,  Wilta.     Uo   was   placed  io   tbo   fint  clau  in 


classics  and  the  second  in  mathematics  at  Oxford  in  1818, 
and  was  elected  a  fellow  of  W.idliani  College.  In  1823  he 
was  called  to  the  bar  at  the  Middle  Temple.  On  attaining 
the  dignity  of  queen's  counsel  in  lt40  he  rapidly  took  tlie 
foremost  place  at  the  Chancerj-  bar,  and  «as  appointed 
vice-chancellor  of  the  county  palatine  of  Lancaster  in 
1851.  His  most  important  public  service  was  the  reform 
of  the  then  existing  mode  of  legal  education,  a  reform 
which  ensured  that  students  before  call  to  the  b.ir  should 
have  at  least  some  acquaintance  with  the  elements  of  the 
subject  which  they  were  to  profess.  In  1 55 1  he  obtained 
a  seat  in  the  House  of  Commons,  where  he  continued  to 
sit,  first  as  menvber  for  Aylesbury,  then  as  member  for 
Wolverhampton,  until  he  was  raised  to  the  peerage. 
Attaching  himself  to  the  Liberals,  he  became  solicitor- 
general  in  1852  and  attorney-general  in  1856  and  again 
in  1859.  On  June  26,  1861,  on  the  death  of  Lord 
Campbell,  he  was  created  lord  high  chancellor  of  Great 
Britain,  with  the  title  of  Baron  Westbury'  of  Westburj', 
county  Wilts.  The  object  of  his  life  was  to  set  on  foot 
the  compilation  of  a  digest  of  the  whole  law,  but  for 
I  various  reasons  this  became  impracticable.  The  conclu- 
sion of  his  tenure  of  the  chancellorship  was  unfortunately 
marked  by  events  which,  although  they  did  not  render 
personal  corruption  imputable  to  him,  made  it  evident  that 
he  had  acted  with  laxity  of  practice  and  want  of  ca\ition. 
Owing  to  the  reception  by  parliament  of  reports  of  com- 
mittees nominated  to  consider  the  circumstances  of  the 
acceptance  by  him  of  the  resignations  of  Mr  Wilde,  the 
bankruptcy  registrar  at  Leeds,  and  Mr  Leonard  Edmunds, 
a  clerk  in  the  patent  office,  and  clerk  of  the  parliaments, 
the  lord  chancellor  felt  it  incumbent  upon  him  to  resign 
his  office,  which  he  accordingly  did  on  July  5,  1865,  and 
was  succeeded  by  Lord  Cranworth.  After  his  resignation 
he  continued  to  take  part  in  the  judicial  sittings  of  the 
House  of  Lords  and  the  privy  council  until  his  death. 
In  1872  he  was  appointed  arbitrator  under  the  European 
Assurance  Society  Act,  1672,  and  his  judgments  in  that 
capacity  have  been  collected  and  published  by  Mr  F.  S. 
Reilly.  As  a  writer  on  law  he  made  no  mark,  and  few  of 
his  decisions  take  tho  highest  judicial  rank.  Perhaps  the 
best  known  is  the  judgment  delivering  the  o|iinion  of  the 
judicial  committee  of  the  privy  council  in  1803  against 
the  heretical  character  of  certain  extracts  from  tho  well- 
known  publication  Essays  ami  lierifirs.  His  principal 
legislative  achiovemcnti  wero  the  passing  of  the  Divorce 
Act,  1857,  and  of  the  Land  Hegi.stry  Act,  1862  (generally 
known  as  Lord  Wcstbury's  Act),  tho  latter  of  which  in 
practice  proved  a  failure.  What  chiefly  distinguished 
Lord  Westbury  was  the  po.^session  of  a  certain  sarcastic 
humour ;  and  numerous  are  the  stories,  authentic  ard 
apocryphal,  of  its  exercise.  In  fact,  he  and  Mr  Justice 
Maule  fill  o  position  analogous  to  that  of  Sydney  Smith, 
convenient  nomcs  to  whom  "good  things"  may  be  attri- 
buted. Lord  Wc.'itbury  died  on  July  20,1873,  within  a 
day  of  tho  time  of  the  death  of  Bishop  Wilberforce,  his 
special  antagonist  in  debate 

A  Lift  of  Lord  Wcttbury  by  T.  A.  Na>h  ii  now  (1888)  in  the 
prt». 

WEST  CHESTER,  a  borough  and  the  county  scat  of 
Chester  county,  Pcnnsylvanin.  'nitcd  States  is  situated 
27  miles  wcfit  of  I'hilndclphi  >,  iTi  a  thickly  settled  farming 
region,  dovotc<l  principally  to  market  gardening  and  the 
dairy  in<lu«try.  Iib  |iopuIiition  in  1880  was  7040,  o 
wh"m  1 1 01  were  coloured  and  517  of  foreign  birth. 

WEST  DEKRY,  a  township  in  Lancashire,  England 
now  virtually  a  suburb  of  Liverpool,  about  4  miles  nortl. 
cast  of  Liverjiool  Exchange.  It  is  chiefly  roniiio.^ed  61 
houses  inhabited  by  the  wtAllhiur  nuTchants  of  Liver|'0<>l 
The  {nrish  church  of  St  Maty  was  rc-oroctcd  in  IHM  ir 
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•.he  Early  English  stylo  from  tho  designs  of  Sir  Gilbert 
Scott,  and  has  a  massive  central  tower  with  four  pinnacles. 
The  iito  of  tho  former  church  is  marked  by  a  cross. 
\ttacheU  to  tho  church  of  St  Jftmes,  abo  a  r.odcrn 
itructure  in  tho  Ei»rly  English  style,  thoro  is  a  library  of 
1800  volumes.  In  tho  centre  of  the  old  village  there  is 
tn  old  court-house,  erected  in  1GG2,  now  belonging  to 
;h6  marquis  of  Salisbury  as  lord  of  tho  manor.  Cro.\telh 
Hall,  tho  seat  of  the  carl  of  Sefton,  is  in  tho  immediate 
ticinity.  Tho  population  of  the  urban  sanitary  district 
[area  5561  acres)  was  •2~,2'-y2  in  1S71  and  33,6U  in  1881. 
Id  Saxon  times  West  Derby  pavo  its  name  to  a  huiulrud. 
EJvinl  the  Confessor  h»J  a  rasllo  there,  the  sito  of  which  is 
itill  called  the  Cistlc  Hill.  In  1266  tho  manor  wis  bestowed  on 
Edmund,  carl  of  Lanca.'itcr.  When  Henry  do  BolinghKiko,  diiko 
of  Laacajter,  became  king,  this  and  other  manors  reverted  to  tho 
crown.  lu  the  4  th  of  Charles  I.  it  was  granted  to  various  citizens 
»f  London,  who  n-sold  it  in  1639  to  James,  Lord  Stanley  and 
Strao;:*.  The  property  of  the  Stanleys  was  afterwords  partly 
5ei|Uo>iriicJ  and  partly  alienated. 

.->auLX.  WE.STERX  AUSTRALIA.  This"  British  colony,  the 
portion  of  Australia  that  liesjo  the  west  of  129°  E.  long., 
forming  considerably  more  than  one-third  of  the  v,-hole, 
has  an  area  of  1,060,000  square  miles,  is  1400  miles  in 
length  and  850  in  breadth,  and  has  a  cozist-liue  of  3500 
miles.  It  is  divided  into  five  districts — Central,  Central 
Eastern,  South-Ejistern,  Korth,  and  Kimberley.  The 
Central  oi  settled  district,  in  the  south-west,  is  divided 
into  twenty-si-x  counties.  Apart  from  the  coast  lands, 
the  map  presents  almost  a  blank,  tvS  the  major  portion  is 
practically  a  dry  waste  of  stone  and  sand,  relieved  by  a 
few  shallow  salt  lakes.  The  rivers  of  the  south  are  small, — 
the  Blackwood  being  the  most  considerable.  To  the  north 
of  this  are  the  Murray,  the  well-known  Swan,  tha  Moore, 
the  Greenough,  and  the  Murchison.  The  last  is  400  miles 
iOng.  Sharks  Lay  receives  the  Gascoigne  (200  miles  long), 
with  its  tributary  the  Lyons.  Still  farther  north,  where 
the  coast  trends  eastward,  the  principal  rivers  are  the 
Ashburton,  the  Fortescue,  and  the  De  Grey.  Kimberley 
district  to  the  ncrth-east  has  some  fine  streams, — the 
Fitzroy  and  Ord  and  their  tributaries,  on  some  of  which 
(the  Mary,  Elvira,  ic.)  are  the  gold-fields,  250  miles  south 
of  Cambridge  Gulf.  The  Darling  mountain  range  is  in  the 
south-west,  Mount  William  reaching  3000  feet ;  in  the  same 
quarter  are  Toolbrunup  (3341  feet),  Ellen's  Peak  (3420), 
and  the  Stirling  and  Victoria  ranges.  Gardner  and  Moresby 
are  flat-topped  ranges.  Mount  Elizabeth  rises  behind 
Perth.  Hampton  tableland  overlooks  the  Bight.  In  the 
northwest  are  Mount  Bruce  (4000  feet),  Augustus  (3580), 
Dalgeranser  (2100),  Barlee,  Pyrton,  and  the  Capricorn 
range.  Kimberley  has  the  Leopold,  M'Clintock,  Albert 
Edward,  Hardman,  Geikie,  Napier,  Lubbock,  0.scar, 
Mueller,  and  St  George  range.s.  The  lake  district  of  the 
interior  Ls  in  the  Gibson  and  Victoria  deserts  from  24'  to 
32'  S.  Tho  lakes  receive  tho  trifling  drainage  of  that  low 
region.  Almost  all  of  them  are  salt  from  the  presence  of 
saline  marl. 

Climale. — With  little  or  no  cold  anywhere,  tho  heat  of  summer 
over  the  whole  area  is  considerable.  Western  Australia  differs 
from  th"  •'otjntry  to  tho  ca-st  in  having  no  extensive  ranges  to 
Cc'V  while  the  trade  winds  blow  off  the  dry  land  instead 

of  'in ;  for  thene  two  rcasou.s  the  climate  is  very  dry. 

TI  ■         .  often  supply  almost  the  only  rainfall  in  the  interior. 

The  Bouth'westem  comer,  the  seat  of  settlements,  is  tho  only 
jiortion  where  rain*  ran  be  depended  on  for  cultivation ;  but  even 
til  •  '  '  a  rainfall  of  40  iiichc!.  As  one  goes  north- 
W'  •  n^.     The  north-west  and  all  the  coast  aloii/; 

I''  t  "St  of  that  district,  suffer  much  from  dryness. 

The  iior'iii-cojt  cornea  in  summer  within  tho  sphere  of  tho  north- 
west monsoons,  though  just  over  the  low  coast-range  few  showers 
arc  known.  The  south  coast,  e-tposcd  to  polar  breezes,  with  un. 
inUrrupted  sea,  has  to  cndiiro  lengthened  droughts.  In  the  Swan 
river  (purter  the  rainfall  is  in  v. inter,  heirig  brought  bv  north-west 
ninils,  and  lummcr  days  have  little  moisture.  While  the  south 
Kind  c>joU  the  Mttled  region,  it  comes  over  the  parched  iDtcrior  to 


the  north  5rn  lands.  The  hot  wind  of  Swan  river  ia  from  tho  coat 
and  north  enjt ;  bui  it  is  from  tho  south  in  summer  to  Kimberley 
and  tlio  northwest.  In  o»o  sea.son  tho  hind  hreezo  ia  hot,  in 
another  cool,  hut  always  dry.  In  tho  year  1S86  I'erth  had  a  rainfall 
of  af  inches  with  an  ovaporotion  of  66.  The  tompcraturo  ranged 
from  34°  to  109°  in  tho  shade.  In  1835  there  fell  32i  inches  on 
100  days,  while  Albany  had  32  on  1S8  day.i,  Augusta  46  on  122 
days,  and  York  less  than  18  on  81  days.  Ueraldton  port  received 
tho  same  as  York,  but  on  63  days,  while  Cossack,  tho  pearl  port 
of  thu  north-west,  had  but  9i  on  18  days  throughout  the  year. 
Northampton  showed  21J,  Beverley  14J,  and  Eucla  i-fi,  inches. 

Oeotoijij.  —Tho  base  of  Western  Australia  is  of  granite  and  ita 
kindred  formations,  which  underlie  Silurian  or  more  ancient  rocks. 
Not  only  are  tho  principal  clovationft  so  composed,  but  throughout 
tho  vast  extent  of  bare  and  sterile  land  eastward  and  inland 
granite  is  most  prominent,  rising  throU|;h  recent  deposits  in  knobs 
and  tables  onward  into  South  Australia.  It  is  the  rock  of  tho 
Australian  desert.     The  great  lake  district  is  a  depression,  with  a 

f;ranite  floor  permeated  with  igneous  veins,  surrounded  by  isolated 
iills  and  ranges  of  tho  Primary  and  metaniorphic  rocks.  King 
George  s  Sound  and  tho  mountains  around  ore  granite,  as  also  aro 
disjointed  ranges  northward  to  Sharks  Bay.  The  streams  ir.  th« 
north-west,  as  well  as  tho  Lyons  and  Gascoigne,  take  their  rise 
nmon"  tho  old  igneous  and  Pah-eozoic  formations.  Kimbcrloy  is 
full  of  similar  rocks.  Tho  upper  Irwiu  has  gametifcrous  granite. 
Granite,  both  on  the  south  and  western  shores,  supports  the  recent 
deposits  of  calcareous  and  arenaceous  material.  The  horizontal 
sandstono  of  the  interior  and  tho  flat-topped  hills  of  sandstone  rest 
upon  tlio  granite.  Tho  arid  region  around  Sharks  Bay,  glistening 
with  limestone  and  sand,  has  the  ancient  stone  for  a  foundation,, 
upon  which  coralline  forms  built  their  reefs.  All  sorts  of  nicta- 
morphic  rocks  prevail  in  the  Leopold,  Weld,  and  other  ranges  of 
Kimlicrley.  Quartz  veins  are  common  in  the  hills.  Cambridge 
Gulf  is  lined  with  quartzose  grit  embodying  rock  crystal,  and  tho 
Blackwood  river  with  gneiss.  Porphyry  appears  at  York,  on 
tho  Murchison,  and  elsewhere.  Blue  slate  (fccurs  on  tho  Canning 
at  Champion  Bay,  .ind  on  Hampton  Plains.  Carboniferous  rocks 
are  present  near  the  Irwin,  Canning,  Fitzroy,  and  Murchison.  Jlr 
Hardman  traced  them  north-cast  over  150()  square  miles,  bearing 
coal  plants.  Secondary  formations  arc  rare:  a  deposit  of  Oolite 
400  feet  thick  is  reported  from  the  Murchison.  Tertiary  beds  of 
limestone  arc  moio  plentiful,  generally  seen  near  tho  coast ; 
others  of  a  coralline  nature  are  more  recent.  Arenaceous  lime- 
stone cliffs  rise  two  to  four  hundred  feet  along  tho  southern  shore 
for  hundreds  of  miles,  and  'similar  stone  is  seen  at  tho  junction 
of  tho  Fitzroy  aud  tho  Margaret.  Tho  spiriferous  sandstone 
on  the  Denison  Plains  of  Kimberley,  like  that  of  the  Moresby 
range,  is  doubtless  Pab:ozoic.  The  desert  sandstone,  so  easily 
decomposed  to  furnish  moving  sand-dunes,  is  reganleJ  as  Miocene 
by  Prof.  Tate.  Freemantle  stands  upon  a  recent  calcareous  sand- 
stone. Roeburne  is  similarly  situated.  The  south-west  abounds 
in  calcareous  accretions.  Cape  Arid  stops  with  its  granite  the 
progress  of  Tertiary  beds.  Tertiary  agates  and  jaspers  occur  on  the 
Ord  and  tho  .\shburton.  Three  terraces  lead  from  tho  calcareous 
mud  of  the  north-west  shore  to  the  granite  of  Mount  Bruce. 
Nuyt's  Land  is  probably  Pliocene.  Volcanic  rocks  of  various  ages 
have  burst  through  other  formations,  from  Kimberley  down  to 
King  George's  .Sound.  Basalt  runs  under  tho  limestone  of  Bunbury, 
and  even  rises  in  pillars;  it  is  in  scoriaceous  dykes  at  King  .Sound. 
Columnar  greenstone  occurs  about  Capo  Lceuwin  and  Capo  Natu- 
raliste,  while  greenstone  dykes  yield  copper  in  the  Champion  Bay 
district.  There  is  a  sort  of  Giant's  Causeway  at  Geographe  Bay. 
Dampier  Archipelago,  Nickol  Bay,  tho  sources  of  the  Fortcscuo 
and  tho  De  Grey,  Glenclg  river,  Camden  harbour.  Mount  Waterloo, 
Fitzroy  river,  and  the  gold  field  all  show  traces  of  volcanic  action. 
Of  tho  geology  of  three-fourths  of  tho  colony,  however,  Tve  know 
scarcely  anything.  Tho  presence  of  a  now  carbonaceous  mineral 
called  cliftonito  has  been  recently  determined  by  Mr  L.  Fletcher  in  a 
meteorite  brought  by  the  Rev.  Sir  Nicholni  from  Western^ustralia. 
Minerals. — Tho  earliest  mines  were  of  lead  and  copper  in  Victoria 
district,  the  ore  being  sent  to  G.^raldton,  the  port  of  Champion 
Bay,  30  miles  from  tho  Northan  pton  mines  of  silver,  lead,  and 
copper.  Berkshiro  valley  has  in  addition  plumbago,  tho  Irwin 
antimony,  and  Woongong  silver.  Tho  Gcraldine  lead  and  silver 
ores  were  first  worked  in  1845,  and  produced  £43,000  in  1878. 
Wheal  Fortune  and  Tortura  mines  are  of  silver-lead  ;  Gelira,  Wheel 
Alpha,  and  Narra  Narra  cf  copper.  Iron  ores  are  abundant;  they 
are  magnetic  at  Mount  Magnet.  Coal  has  not  yet  been  found  in  any 
quantity.  Carboniferous  rocks  arc  seen  in  several  places,  and  fair 
specimens  of  coal  have  been  obtained.  A  semi-bituminous  mineral 
near  the  Swan  and  the  Murray  yields  a  pale  oil,  which  would  servo 
to  varnish  wood.  Gold,  long  looked  for,  lias  been  fdund  in  Kim- 
berley; and  diggers  rushed  to  the  country  about  the  Margaret,  JIary, 
and  Klvira  rivers.  The  majority  did  not  find  returns  equal  to  cxpen 
diturc;  but  auriferous  quartz  of  great  riclmcss  has  been  reported 
recently.  The  proclaimed  gold-held  lies  between  16°  and  19i°  S. 
126'  and  129°  E.     Building  stono  is  found  of  many  varitlics. 
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v</<-<cif//an..— Tliis  was  oiKxconfmcJ  to  the  Swan  river  quarttr,  I 
but  is  njiiJiy  extending  nortliward  in  Victoria  ilistrict,  v.herc  the  i 
lau.l  is  frci'  of  timber,  tlioiiyli  the  r.-iiufnll  is  vejy  liglit.  .  In  ] 
KiriiUrlcy  troincal  proJucc,  csiiecially  sugar,  cotton,  snices,  and  , 
rkc,  i^n  be  rc.idily  raised.  Tlie  south-west  is  essenti.illy  a  farm-  j 
iug  country,  but  tlie  ioil  is  generally  sandy.  In  18S6  86,248  acres  i 
were  ill  crop  (liay  25,715;  wheat,  24,043;  barley,  5185;  oats,  I 
1766;  luiiiic,  171;  jioutoes,  356;  green  forage,  1075  ;  vines,  649.).  i 
No  sotllenicnt  has  a  finer  variety  of  fruits,  and  both  wine  and  I 
raisins  an;  l>eir.g  exported.  The  cottige  homesteads  are  surrounded  j 
willi  pleasant  ganlens,  vineyards,  and  orchards.  ' 

'  Lire  Slock. — Timber  was  too  thick  iu  the  oM  aettlenient  for 
flocU  and  herds;  the  s(|uatling  districts  .iro  eastward  of  the  divid- 
ing range  and  nortli  of  tlie  Swan.  The  want  of  water  both  eastw.Ard 
and  norliiwarJ  stops  progress,  but  sheep  stations  are  established 
iu  o.-.set  of  ri'putt-a  eastern  deserts.  Tlie  north-west,  iu  spite  of 
droiigSrt,  is  a  favourite  lecility  for  squatters  ;  but  the  beiter- 
walcritl  Kimberlcy  is  rcg.xrded  as  the  most  hojieful.  At  the 
beginning  of  1887  129,219,079  acres  of  the  .ivailaWo  country 
were  leased  by  6469  persons,  at  the  rental  of  £73,863,  averaging  a 
liHIo  over  half  a  farthing  an  acre.  The  horses  numbered  38,360; 
cattle,  88,054  ;  sheep,  1,809,071  ;  pigs,  24,655  ;  goats,  5301.  Some 
mrts,  chiefly  iu  the  south-west,  are  troubled  with  |xiison  plants. 
Borings  in  ill-watered  places,  as  the  southern  and  ceutral  districts, 
furnish  water  for  stock.  The  Angora  goat  has  been  a  success  there. 
Rabbits  already  begin  to  tronblc  sqii.iTteis.  In  projKirtion  to  inha- 
liitant.'^,  WL-stern  Australia  has  advanced  in  pastoral  pursuits  beyond 
its  neighbours,  excepting  in  the  quality  of  stock  and  the  gct-up  of 
wool.  Of  678,400,220  acres  in  the  colony  only  1,851,742  are 
alienated,  though  130,000,000  are  leased  out  by  Government  The 
land  laws  arc  liberal.  Lessees  have  pre.emplivc  rights  over  parts 
of  runs  at  5.«.  per  acre,  within  a  certain  period,  inferior  land  is 
much  cheaper.  Kiniberley  leases  are  for  not  less  th.in  50.000  acres 
at  10s.  rent  |<er  IdOO  acres,— this  being  the  best  pastoral  country. 
A  certain  limited  amount  of  stock  is  required  according  to  acreage 
and  district  Poisoned  land  can  be  leased  for  twenty-one  years 
at  £1  rent  per  1030  acres,  when  the  area  is  granted  free  if  it  be 
fenced  and  the  pinson  plants  cradii*ated  ;  a  licence,  for  that  tenn, 
of  such  land,  costs  one-eighth  of  that  rent  The  break-up  of  the 
extensive  original  grants  is  still  essential  ti>  further  progress. 

Flora. — Jndgctl  ny  its  vegetable  forms,  Western  Australia  vould 
aecni  to  be  ohter  than  eastern  Australia,  South  Austi-alia  being  of 
intermediate  age.  Indian  relations  apt>ear  on  the  northern  »id«, 
and  South  African  on  the  western.  There  are  fewer  Antarctic 
and  Polynesian  representatives  than  in  the  eastern  colonies. 
European  formn  are  extremely  scarce.  Compared  with  the  other 
aide  of  Austrsli.t,  a  third  of  the  genera  on  the  south-west  are 
almost  wanting  in  the  south-east.  In  tlie  latter,  55,  having  more 
tlinn  ten  species  each,  have  1260  species;  but  the  former  has  as 
many  in  55  of  its  80  genera.  Of  tho^c  55,  36  are  wanting  in  the 
south  east,  and  17  are  absolutely  peculiar.  There  are  fewer  natural 
orders  and  genera  westward,  but  more  0)K!cie9.  Baron  Von  Mueller 
declared  that  "nearly  half  of  the  whole  vegetation  of  the  Austra- 
lian continent  has  been  traced  to  within  the  boundaries  of  the 
Western  Australian  tcpritory."  He  indudes  9  ilalnactr,  6  Eojihor- 
HacrK,  2  Rnli.icew,  9  Froteaua,  47  L(gumi,.oia,  10  .Myrtaaie,  12 
ComjKnlst,  5  LabiaUt,^  Ctiperaceif,  13  Ci)iiKilni/<i««,  16  Graminem, 
S  Ftliea,  10  JmaraitOuiag.  Yet  over  500  uf  its  tropical  species 
are  identified  with  those  of  India  or  Indiau  islands.  A'hilo  scrcn- 
(enths  of  the  orders  rciich  their  maxiniiim  south-west  three-tenths 
do  so  south-cast  Cvprcvi  pines  abound  in  the  north,  and  ordinary 
jiino  in  Kottnest  island.  Sandalwood  ^Sanlalitm  cyji  orum)  is 
ex|>orte<l.  The  gouty  stem  baobab  [yldantania)  is  in  tli»' tropic*. 
A'aiiM  .t  iss  tree,  al>ounds  in  sandy  districts.     Mangrove 

liark  \  e  tan.     Palms  and  zamiaa  begin  in  the  north- 

wnL     .  I  loicadrnJnm  is  the  paperbaik  tree  of  settlen. 

The  rigitl-lcaied  iiuitiiia  is  known  as  the  honeysuckle.  Ciuiumnn 
are  the  he  and  she  oaks  of  colonists,  afd  the  Fixarput  ia  their 
cherry  tree.  Beautiful  flowcnng  shrubs  distinguish  the  south. 
WfM;  and  the  deserts  are  all  aMnzo  with  flowers  after  a  fail  of 
rain.  Pui-rin  )>lanta  are  generally  showy  ZryniiiinoM',  Sutj^  and 
the  fjaffrd'^hiinn. 

Tlir  iin.l-r  trees  of  the  south-west  are  almoat  unequalled.  Of 
the  Kucalypts,  the  jarrah  or  mahogany,  E.  tnar^inata,  ia  firal  for 
Tali;. .     It  rum  over  five  dogrcM  of  latitude,  and  its  wood  resists 
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obfsula,  PcmnteUa  myosiirus^  ifyrmtcobiusfasciatus.  Fossil  forma 
partake  of  the  existing  marsupial  character,  Diprctodon  being  allied 
to  the  wombat  and  kangaroo.  Kail-bearing  kangaroos  are  in  the 
northwest;  the  banded  one,  sije  of  a  rabbit,  is  on  Sharka  Bay. 
Nocturnal  phalaogcrs  live  in  boles  of  trees  or  in  the  ground. 
Carnivorous  Phaxogtila  are  found  in  south-west  There  an  thre« 
kinds  of  wombat  The  rock-loving  marsupial  Osphrantrr  is  only 
in  the  nofth-east,  and  Perawdei  bougaiiKriUci  at  Sliarks  Bay.  The 
Jalgv'te  or  Fctroyalt  lagoHs  is  at  Swan  river  and  i/yy$iyri/mnu3  in 
th^south.  The  colo.iy  has  only  two  sjiccics  of  wallabies  to  five  in 
New  South  Wales-  The  I/alinatuna  of  the  Abrolhos  is  a  sort  of 
wallaby;  a  very  elegant  sivecies  ia  18  inches  long.  Tlie  pretty 
I>r<»nicia,  6  inches  long,  lives  on  stamens  aud  nectar,  like  the 
Tarripts,  having  a  brush  at  the  tip  of  its  tongue ;  its  tail  is  pro- 
heusile.  The  hare-like  Lagordicsta  faxvUtta  is  a  grv-at  lea|>er. 
The  Hiipaiotis  of  the  interior  has  ncsls  m  trees.  Beaver  rata  and 
other  small  rodents  are  troul/lcsome,  and  bats  are  numeruus.  The 
dingo  is  the  wild  dog.  The  platypus  {OntUhLrhyuchus)  aud  tho 
.£LAiffiia  are  the  only  forms  of  the  jSonoircmata,  The  seal,  whale, 
aud  dugoiig  occur  in  the  aujacent  seas. 

Tho  west  is  not  so  rich  as  the  east  of  Australia  in  birds,  llany 
forma  are  absent  and  others  but  ^Kiorty  represented,  though  some 
arc  peculiar  to  the  west  The  <inibered  south-west  has  the  greatest 
variety  of  bii\ls,  which  are  scarce  enough  iu  the  dry  and  trvetesa 
interior.  Of  lizards  the  west  has  12  genera  not  found  in  eastern 
Australia.  Of  snakes  there  are  but  15  species  to  3  in  Tasmania 
and  31  in  New  South  Wales.  While  the  poisonous  sorts  are  2  to  1 
in  the  east,  they  are  3  to  1  in  the  west  The  turtle  is  obtained 
as  an  article  of  food.  The  freshwater  fishes  are  not  all  like  those 
of  the  cast  They  include  the  mullet,  snapiKr,  ring  fish,  guard 
fish,  bonita,  rock  cod,  shark,  saw  fish,  i>arrot  fish,  and  cobbler. 
Under  the  head  of  fisheries  may  be  mentioned  the  pearl  oyster, 
which  is  dived  for  by  natives  at  Sharks  Bay  ;  the  trepang  or 
beche-de.nier  is  also  met  with  in  the  north.  Insects  are  well  repre- 
sented, especially  CoUopta^,  Lcpidojitcra,  ffijmtnoplera,  JlnnipUra, 
and  DipUra. 

Trade  and  Commerce. — Safe  harbours  are  few,  and  hundreds  of 
miles"  of  the  coast-line  are  without  shelter  -for  a.  vessel.  The 
coasting  tiafSc,  until  recently,  was  confined  to  tho  south-west, 
from  the  Sound  to  Victoria  district ;  but  wool  is  now  shipj>ed  at 
the  north-west,  as  well  as  pearls,  while  wool,  peail  shells,  hides, 
tallow,  aud  gold  are  claiming  attention  in  tho  tropical  north-east 
Tho  imports  for  1686  amounted  to  £758,011,  of  which  £317, VIS 
came  from  the  United  Kingdom,  and  £396,871  from  other  British 
jxasessions,  principally  the  neighliouring  colonies  and  India.  The 
exports  reached  £630,352,— the  main  items  lieing  wool  (£322,578), 
shells  (£104,961),  guano,  timber,  sandalwood,  ixarls,  lead,  comxr, 
ninuna  gum,  and  gold.  Of  these  exports,  £505,331  went  to  Onwt 
Britain,  and  £92,716  to  other  British  ports.  ' 

/iirfiisinVj.— The  pastoral  industry  occupies  the  first  place. 
Fisheries  are  taking  an  imporUnt  position  (pearl  shell,  berhcde- 
nier,  and  preserved  or  tinned. fish).  Mandurah,  at  the  mouth  of 
the  Murray,  and  Frecmanllo  have  preserving  sheds  for  mullet  aud 
snapper.  Guano  bedn  are  worked  to  much  advantage  at  the  Lace- 
pedo  Islea.  Sail  is  produced  largely  at  Kottnest  Island.  Raisins 
are  dried,  and  tho  oil  of  castor  trees  is  expressed.  The  mulberry 
tree  succeeds  well,  and  sericulture  ia  making  pmcrcas.  Dugong  oil 
is  got  from  Sharks  Bay-  Honey  and  wax  are  Becoming  valuable 
exports  ;  from  the  abuhdance  of  flowers  the  hives  can  be  emptiett 
twice  a  year.  Manna  and  gums  of  various  kinds  are  among  the 
resources  of  ."le  countiy.  Among  tho  wines  made  are  the  Kiealing, 
Burgundy,  Sweetwater,  Hock,  and  Fontainebleau. 

y^wiij  niid /Jni/iroyJ —Excellent  roads  were  made  during  tht 
period  of  convict  lab.A;r.  The  northern  railway  from  Northampton 
mines  to  Port  Geraldlon  is  36  miles  long.  Tho  eastern  line  is  from 
Frcemantio  through  Perth  to  Guildford  (20  miles)  and  to  Beverley 
(90mile4).  A  cuncessi.m  of  12,000  acres  per  mile  ia  brinking  tho 
rail  from  York  northward  to  Victoria  district,  and  from  llcveiley 
•outhwarl  to  Albjpy  on  King  George's  Sound.  Cominu:iication 
Ulwecn  the  s'-veral'  |>orta  is  conducted  by  iteamera,  which  h»»« 
been  ai'lrd  bv  a  *tatc  subaidy. 

Al  -WesUrn  Austrslia  is  a  .  '   •  v,  adminii. 

tend  i  r.  bis  rrccutivo  counril,  ive  council 

partli  ..    .  iy  the  governor.     The..  le  (ur  1687 

amounted  to  £401,322,  the  expenditure  to  <;4:.6.,^i»r. 

£<ii«i(  on.— As  in  other  colonies,  tho  denominational  ayslem 
formerly  j.rev.ailed  ;  but  lately  an  cITort  has  bnni  niade  to  have 
public  sclii«ls  on  a  broader  l>asi«.  The  utato  in  l.«!-9  gianVed 
£7505  for  3160  vhtdars  in  the  public  M-hoolt,  and  £1415  (or  1539. 
princi|ially  Ronun  Catholics,  in  tho  assisted  nchools.  Tlie  I'celh 
Inquirer  was  tho  first  nc»s|>aper  ;  there  are  now  1 1  in  the  rtdony. 

ropul,tlv,n.~('^  •'      ; '    '   .      •    -     ^  are  iu  l.cr'li.  "'• 

capital,  M'Oii  in   1 

troiiblo  lt..ni  the  .-» 

now  niony  '.f  tlirm  are  u.-i-l  il  i. ; 

A  lueciaaful  mi»*iion  fornativ. 

at  New  Nurcia,  aln>ut  80  niiht  i • . . 


at  Voik.     Some 
l,Ml,  l.ut 
.r>U 

.xtt% 

...i.ka.' 


•ii  <  •'  ■ 


VOL. XXIV 


WES' 


I 


78 


-%    Great 


T^-— -*S(      %       =^      Bnhiial-rji  ,,"reai 


JamAjca  ?'. 


■^.3  '^& 


!   ^^rtu\      J-.'*'»Tumt  City 


'turn 
Cvrtmada  ]i\         ^ 


(.u»iiUa 


Car^nc^mx! 


6» 


^:A. 


'lA 


Limit' 


IXDTK?? 


PLATE  X. 


_i 


loo         v> 


Srxte  of   En^h  vsii» 

'  '"O  100 


•• 


v»o 


PtttJi.   ZJu.;    i)anuh.  ffla )    frwuA    .fV) 


VOL.  XXIV 


WEST 


:i)m:s. 


I'LAl  K  Xf 


•nrr 


CHART  OF  SEA  DEPTHS 

AND 

LAND  ELEVATIONS 


W  E  S  —  W  E  S 


60y 


IfMfory.— Both  th«  mstorn  tod  northom  couts  of  tho  colony 
ira  pnttj  k'canMlT  Uid  tlown  on  maps  aaiJ  to  Jmo  frum  1540 
so  15S0,  when  tho  wotcni  njg  of  the  continent  t<irni'Dtti.s  at 
C^M  LMQWvn.  Thr  discovery  of  the  coast  m»v  ho  attributed  to 
POftHjj^***  and  Spanish  nsvii^ntors  who  wcrv  in  t^o  was  norltiw&rd 
yl  Aaativlia  oa  «*rly  o^t  lyio.  Tiw  next  vi.-'iToni,  utmrly  a  century 
Ut*r.  werv  'J't*  I>ii;ch.  Kdel  ciplorvd  :iorthwar\l  in  1619,  and 
Oa  \\  Tho  "Guide  /ec|«i>rd  "  in  1627  sailed  along 

the  ■   •"  1000  milco,  the  territory  hoing  named  Nuyl's 

t^sn^l.  i^^ii.u  made  t  survey  of  the  north  shore  in  1644, 
bat  did  not  advance  far  on  the  western  honlor.  Datupior  was 
off  the  nort-'i'west  in  16$^  and  1696,  nan.ing  Sharks  Bay.  Van- 
eoQTcr  cnter«-d  King  Goori^t's  Sound  in  17yi.  Tho  French,  under 
D'EntPecoslcaiix,  were  otf  Western  Australia  in  1732;  and  their  | 
rommodoie  Ilaudin,  of  the  "Cimgraphe"  and  "  Natsralist«,"  in 
ISOl  and  ISOi  made  iniporunt  discoveries  along  tho  western 
and  northwestcni  shores.  Captain  Klindet»  ahout  tho  same 
time  paid  a  vjsit  to  the  Sound,  and  traced  Nuyt's  Land  to 
beyonu  the  South  Australian  boundary.  Frcycinet  went  thither 
is  iSlS.  Captain  King  surveyed  tho  northern  waters  between 
181  Sand  M2i. 

The  earlii'at  settleneot  was  mode  from  Port  Jackson,  at  tho  end 
of  1525.  '"><ring  to  a  fear  that  the  French  might  occupy  King 
G<org»--"s  S^"'und,  Mnjor  Lockyer  carried  thither  a  pirtv  of  convicts 
and  soldiers,  seventy-five  in  all.  and  took  fonn.^1  British  possession, 
thi'U^h  VaBC\^u\*cr  had  previously  done  so.  Yet  tho  t)ut*.h  had 
long  Itcfore  declared  New  llollauj,  which  then  n]0.-\nt  only  the 
vvstem  jiortioD  of  Australia,  to  be  Dutch  property.  This  convict 
•lAabliahTnent  relnmed  to  Sydney  in  lf>29.  In  1S27  Captain 
Stirlin);  «aa  sent  to  report  upon  the  Swan  river,  and  his  narrative 
excited  auch  interest  in  England  as  to  lead  to  an  actual  free  settle- 
ment at  the  Swan  river.  Captain  Kre«inEUt)e,  R.X.,  in  1827  took 
official  possession  of  the  whole  country.  Stirling's  account  stimu- 
Wted  the  emigration  ardour  of  Sir  F.  \incent,  and  lljs.srj  Vcel, 
Maoqoeen,  itc,  who  fortncd  an  association,  securing  from  the  British 
Government  permission  to  occupy  land  in  Western  Australia  pro- 
|>ortionato  to  the  capital  invested,  and  tho  nur.ibcr  of  emigrants 
they  iespatched  thither.  In  this  wiy  Mr  Peel  had  a  grant  of 
450,000  acres,  and  Colonel  Latour  of  103,007.  Captain  faftonvnrd^ 
Sir  James)  Stirling  was  appointed  lionteDant-governor,  arriving 
June  1,  1829.  Tho  people  were  scottcred  on  largo  grants.  The 
land  was  poor,  and  the  forests  heavy ;  provisio.is  wore  at  famine 
prices;  and  many  left  for  Sydney  or  Hobait  Town  Tho  others 
struggled  on,  finding  a  healthful  climate,  and  a  soil  favouring 
fruits  and  vegetables,  whilst  their  stock  grazed  in  tho  more  open 
hut  distant  quarters.  The  overland  journey  of  Eyre  from  Adelaide 
to  King  George's  Sound  ir.  1839-40,  through  a  watiyless  wastii,  dis- 
couiagod  settlers  ;  but  Grey's  overland  walk  in  1838  from  Sharks 
B«y  'o  Perth  reT«»led  fine  rivers  and  good  land  in  YictorU  di'atilct, 
snbee^uently  occupied  by  farmers,  graziers,  and  miners.  Com- 
manders Wickham  and  Stokes  about  that  time  made  discoveries  on 
the  northern  coast,  Koo  was  an  active  explorer,  and  Austin  in 
1854  inv'.'stigitcd  the  country  to  the  eastward.  F.  H.  Gregory 
traced  th«  Gveoigoe  in  1857,  and  made  known  superior  land  to 
the  north-west  about  Nickol  Bay  four  years  later.  Austin  in  1664 
•aw  a  good  future  for  the  Glenelg  district,  previously  described 
by  Grey.  A.  Gregory  was  at  the  north-east  in  1856,  and  J.  Forrest 
in  1870  proved  the  way  along  the  south  coast  to  bo  no  hopeless 
dciert.  Giles  crossed  from  the  cast.  Major  'Warburton  in  1873  had 
MTere  trials  with  his  camels  before  reaching  De  Grey  river  from  the 
««it.  The  Messrs  Forrest  sufTered  much  in  another  attempt  to 
penetrate  the  eastern  barren  country.  A.  Forrest  had  a  successful 
tour  in  1877  through  the  Kimbcrley  province;  two  year«  later  ho 
tnade  the  connexion  between  Kimbcrley  and  the  north-west.  The 
difficnlties  of  the  settlers  had  compelled  them  to  seek  help  from 
the  British  treasury,  in  the  offer  to  accept  convicts.  These  came 
in  1850;  but  tnnsportalion  ceased  in  1868,  in  con.icqucnce  of  loud 
protci-ts  from  the  other  colonics.  Seeking  responsible  government, 
the  settlers  were  told  in  18f8  that,  if  this  were  granted  for  the 
southern  part,  the  north  would  still  bo  retained  as  a  crown  colony. 
The  dts:ovcrie3  of  lead  and  copper,  and  lately  of  gold,  must  increase 
the  working  community ;  while  the  newly  opened  pastures  have 
brought  in  a  great  accession  of  stockholders.  Settlers  are  arriving 
from  South  Australia  and  other  colonies,' so  that  tho  prospects  of 
Western  Aostralia  sro  brightening.  (J.  BO.) 

WEST  HAM,  an  eastera  suburb  of  London,  in  the 
ooaoty  of  JLntez^  which  gives  i:e  name  to  au  extensive 
parish,  urlxiii  sanitary  district,  and  parliamentary  borovjh 
stretching  north  and  south  /rom  Wanstead  and  I/>yton  to 
tho  Thames,  and  east  and  west  from  Little  Ilford  and  East 
Ham  to  the  river  Lea.  West  Ham  proper  is  situated  on 
the  main  road  between  Stratford  and  Plaistow,  three- 
quarters  of  a  mile  sonth-oar.t  of  the  Stratford  station  on 
the  Or&it  Eastern  Railway,  but  the  orijjiiirj  village  is  now 


cotnplotoly  absorbed  in  tho  now  buildings  which  have 
sprung  up  aix>und  it.  The  church  of  All  Sainta  has  an 
Early  English  navo  and  a  good  Perpendicular  tower,  l)Ut 
tho  architecture  of  tho  roniaiiulcr  of  the  building  is  non- 
descript and  incongruous.  Some  mural  pniutinga  liava 
within  recent  years  been  laid  bare,  and  there  are  a  number 
of  old  monurnent-s.  Among  other  public  buildings  are  tho 
West  Ham,  Stratford,  and  South  Essex  dispensary  (1878), 
and  the  conference  hall  for  public  meetings.  There  are  a 
considerable  number  of  charities.  West  Ham  park,  80 
acres  in  extent,  was  opened  20th  July  1874  at  a  cost  of 
£25,000.  A  large  public  cemetery  was  consecrated  in 
1857,  and  there  is  a  Jews'  cemetery.  The  northern  main 
sewer  of  the  metropolitan  main  drainage  system  traverses 
the  parish,  tho  chief  pumping  station  being  at  Abbey 
Mills.  In  1762  West  Ham  had  700  houses.  Morant,  in 
his  Hutory  of  S.'^sex,  17C8,  describes  it  as  tho  "residence 
of  considerable  merchants,  dealers,  and  industrious  artists."  - 
Since  then  its  character  has  completely  changed,  and  it  is 
now  a  busy  industrial  district,  its  prosperity  being  in  a 
large  degree  ttaceablo  to  the  formation  of  tho  Victoria  And 
Albert  docks  at  Plai.'stow.  It  possesses  large  chemical 
works,  match  works,  candle  factories,  manure  works,  flour- 
mills,  cocoa-nut  fibre  factories,  jiatont  leather  cloth  fao- 
tqries,  smelting  *orks,  and  copper  works.  The  population 
of  the  parish,  urban  sanitary  district,  and  parliamentary 
borough  (area  about  5300  acres)  in  1871  was  02,919,  and 
in  1881  it  was  128,953. 

At  the  time  of  the  Conquest  West  Ham  belonged  to  Alestas 
and  Lcurod,  two  freemen,  and  at  Domesday  to  Ri'.lph  Gernon 
and  Ralph  Pevcrel.  "West  Ham  village  was  included  in  the  part 
which  descended  to  tho  Gemons,  v/ho  tcok  the  name  of  Mont- 
iichet.  It  received  tlie  grant  of  a  market  and  annual  fair  in 
1253,  but  these  have  not  b&eu  kept  for  many  years.  The  lord- 
ship was  given  to  the  abbey  of  Stratford,  and,  passing  to  the 
crown  at  the  aissoiution,  it  formed  part  of  the  dowry  of  Catherine 
of  Portugal,  and  was  therefore  called  tho  Queen's  Manor.  In" 
1885  the  urban  sanitary  district  was  erected  into  a  parliamentary 
borougli,  returning  two  members  for  the  Northern  and  Syuthem 
Divisions  respectively. 

WEST  HOUGHTON,  a  township  of  Lancashire,  Eng- 
land, on  the  Lancashire  and  Yorkshire  Railway,  5  miles 
west-south-west  of  Boltou,  1 5  north-  west  of  Manchester, 
and  5  east-north-east  of  Wigan.  The  church  of  St  Bar- 
tholomew was  rebuilt  in  1870  in  tho  Gothic  style  at  a 
cost  of  £6000.  There  are  coal-mines  in  the  neighbour- 
hood, and  the  town  possesses  a  silk  factory,  print-works, 
and  cotton-mills.  The  population  of  the  urban  sanitary 
district  (area  4341  acres)  in  1871  was  6609  and  in  1881 
it  was  9197. 

West  Houghton  before  tho  time  of  Richard  11.  was  a  manor 
belonging  to  tho  abbey  of  Cockersand.  It  v/as  confiscated  nt  the 
Reformation,  and  since  then  has  been  vested  in  the  crown.  It  is 
now  held  by  the  representatives  of  the  late  Colonel  Wilbraham. 
The  army  of  Prince  Rupert  assembled  on  West  Houghton  moor 
before  the  attack  on  Bolton. 

WEST  INDIES.  This  important  archipelago  received  piatesX' 
tho  name  of  the  West  Indies  from  Columbus,  who  hoped  XL 
that,  through  the  islands,  he  had  found  a  new  route  to 
India.  It  is  also  sometimes  known  as  tho  Antilles  (a 
name,  however,  more  properly  applied  to  a  part  than  to 
the  whole),  as  Columbus,  on  his  arrival  here,  was  supposed 
to  have  reached  Antilla,  a  fabled  country,  said  to  lie  far 
to  the  westward  of  tho  Azores,  which  found  a  vague  and 
uncertain  place  on  the  majis  and  cliarts  of  many  geo- 
graphers before  that  time.  Columbus  first  landed  on  St 
Salvador,  or  Watling  Island,  named  by  tho  natives 
Guanahani,  and  several  voyages  to  this  new  land  were 
made  in  rapid  succession  by  the  great  discoverer,  resulting 
in  the  finding  of  most  of  the  larger  island!?,  and  a  more 
intimate  knowledge  of  those  already  known.  The  import- 
ance of  its  latest  possession  was  at  once  recognized  by  the 
court  of  Spain,  and,  as  a  first  move  towards  turning  the 
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Wast  Indies  to  profitable  account,  numbers  of  tlie  natives, 
for  the  most  part  a  harmless  and  gentle  people,  were 
shipped  beyond  seas  and  sold  into  slaverj,  others  being 
employed  in  forced  labour  in  the  mines  •which  the 
Spaniards  had  opened  throughout  the  archipelago,  and 
from  which  large  returns  were  expected.  Thus  early  in 
its  history  began  that  traffic  in  humanity  with  which  the 
West-Icdia  plantations  are  so  widely  associated,  and  which 
endured  for  so  long  a  time.  Goaded  to  madness  by  the 
wrongs  inflicted  upon  them,  the  aborigines  at  last  took 
arms  against  their  masters,  but  with  the  result  which 
might  have  been  expected — their  almost  utter  extirpation. 
Jfany  of  the  survivors  sought  release  from  tlieir  sufferings 
in  suicide,  and  numbers  of  others  perished  in  the  mines, 
so  that  the  native  race  soon  almost  ceased  to  exist.  Spain 
was  not  long  allowed  to  retain  an  undisputed  hold  upon 
the  islands  :  British  and  Dutch  seamen  soon  sought  the 
new  region,  accounts  concerning  the  fabulous  wealth  and 
treasure  of  which  stirred  all  Europe,  and  a  desultory 
warfare  began  to  be  waged  amongst  the  various  voyagers 
who  flocked  to  this  El  Dorado,  in  consequence  of  which 
the  Spaniards  found  themselves  gradually  but  surely 
forced  from  many  of  their  vantage  grounds,  and  compelled 
very  materially  to  reduce  the  area  over  which  they  had 
held  unchecked  sway.  The  first  care  of  the  English 
settlers  was  to  find  out  the  real  agricultural  capabilities  of 
the  islands,  and  they  diligently  sot  about  planting  tobacco, 
cotton,  and  indigo.  A  French  West  India  Company  was 
incorporated  in  1C25,  and  a  settlement  established  on  the 
island  of  St  Christopher,  where  a  smill  English  colony 
was  already  engaged  in  clearing  and  cultivating  the 
ground  ;  these  were  driven  out  by  the  Spaniards  in  1630, 
but  only  to  return  and  again  assume  possession.  About 
thb  time,  also,  the  celebrated  buccaneers,  Dutch  smugglers, 

.and  British  and  French  pirates  began  to  infest  the  neigh- 
bouring seas,  doing  -much  damage  to  legitimate  traders, 
and  causing  commerce  to  be  carriijd  on  only  under  force 
of  arms,  and  with  much  difliculty  and  danger.  Indeed,  it 
was  not  till  the  beginning  of  last  century — some  time  after 
Spain  had,  in  1670,  given  up  her  claim  to  the  exclusive 
possession  of  the  archipelago — tiiat  these  rovers  were 
rendered  comparatively  harmlcis  ;  and  piracy  yet  lingered 
off  the  coajts   down  to  the   early  years  of  the  present 

, century.     In  1  CIO  sugar-cane  began  to  be  sy.'itematically 
planted,  and  the  marvellous  prosperity  of  the  West  Indies 
commenced ;  it  was  not  from  the  gold  and  precious  stones, 
to  which  the  Srianiards  had  looked  for  wealth  and  power, 
bat  from  the  cane  that  the  fortunes  of  the  West  Indies 
were  to  spring.     The  successful  propagation  of  this  plant 
drew  to  the  islands  crowds  of  advetiturers,  many  of  them 
men   of   con.sidorablo  wealth.     In    Barbados   alone,  it  is 
said  that  50,000  British  subjects  arrived  in  one  year  about 
this  period.     The  West  Indies  were  for  many  ycais  used 
by   fho    English    Government   as   penal  settlements,  the 
prisoners  working  on  the  plantation.s  as  slaves.     In  16r)5 
a  British  force  made  an  unsuccessful  attack  on  Hnyti,  but 
a  Buddcn  descent  on  Jamaica  wa.s   more  fortunate  in  its 
result,   and   that   rich    and   beautiful    island   has    sinco 
rom..;...  I  ;..  ii...  .......   ■"■^:  ■■•■  iw-it  Britain.     The  Portu- 
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75°  W.  long.,  and  form  a  broken,  but  upon  the  whole,  con- 
tinuous barrier,  shutting  out  as  it  were  the  Atlantic  Ocean, 
with  its  contents  of  34,804,000  cubic  miles  of  water,  and  its 
mean  depth  of  2135  fathon:s,  from  the  lesser  basins  of  the 
Caribbean  Sea  and  Golf  of  Slexico,  containing  respectively 
1,675,000  cubic  miles  and  628,000  cubic  miles,  and  with 
mean  depths  of  1269  fathoms  and  772  fathoms.  These 
two  seas  are  separated  by  the  island  of  Cuba  and  the 
isthmus  of  Yucatan,  with  the  great  Campeche  Bank 
surrounding  three  sides  of  the  latter.  Spring  tides  do  not 
rise  above  i  feet,  nor  neaps  above  2i  feet  Complicated 
currents  and  dangerous  shoals,  especially  in  the  neighbour- 
hood of  the  Bahamas,  necessitate  the  exercise  of  consider- 
able skill  and  care  when  navigating  this  region.  The  equa- 
torial current  sweeps  around  Trinidad  and  the  Antilles  into 
the  Caribbean  Sea,  and  the  Gulf  Stream  passes  from  the 
Gulf  of  Mexico  by  way  of  the  Florida  Channel.  The  well- 
known  Sargasso  Sea  lies  to  tho  north-east  of  the  islands. 

The  physical  features  of  the  region  are  clearly  shown 
on  the  accompanying  map  (Plate  XI.),  the  orographical 
and  bathymetrical  data  being  reproduced  from  a  yet 
unpublished  chart  intended  to  Ulustrato  one  of  the 
"  Challenger  "  Reports,  and  inserted  here  by  permisskin 
of  Dr  Murray,  Director  of  the  "  Challenger "  Expedition 
Commission.  In  the  Gulf  of  Mexico  and  Caribbean 
Sea  there  are  394,850  square  miles  covered  by  depths 
of  100  fathoms  and  less,  363,950  square  miles  with  from 
100  to  500  fathoms,  263,250  square  miles  by  from  500 
to ,1000  fathoms,  572,950  square  miles  by  from  1000  to 
2000  fathoms,  274,850  square  miles  by  from  2000  to 
3000  fathoms,  and  7750  square  miles  by  over  3000 
fathoms.  The  average  surface  temperature  of  the  sea 
in  the  neighbourhood  of  the  islands  is  from  75°  to  78°  F. 
in  February,  from  79'  to  80°  in  May,  and  from  82°  to  84° 
in  August  Tho  mean  annual  tcm|}erature  of  the  Gulf 
Stream  in  tho  Florida  Chancel  is  80°  F. 

The  various  groups  which  go  to  form  the  West  Indies 
have  in  some  cases  more  than  one  name,  but  the  follow- 
ing classification  is  that  usually  adopted.  To  tho  north 
lie  tho  Bahamas,  situated  upon  tho  Great  Bahama  Bank, 
south  from  which  is  Cuba  ;  Jamaica,  again,  lies  to  the 
south  of  the  latter,  and  to  the  east  of  Jamaica  arc  Hayti 
and  Porto  Rico.  Still  farther  to  tho  east  lie  the  Virgin 
Islands,  south  of  which  are  the  Caribbee  Islands,  or 
Antilles  proper,  divided  by  mariners  into  tho  Lceis-ard 
and  Windward  groups.  Trinidad  lies  close  to  the  coast 
of  South  America.  Thus  tho  whole  archipelago  stretches, 
in  the  form  of  a  rude  arc,  from  Florida  and  Yucatan  in 
North  America  to  Venezuela  in  South  America. 


Area  and  Population  of  the  Islands  aecording  to  the  latest  Kelunu. 
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Nfiba,  and  Yun»  in  Hayli.     All  have,  necessarily,  short 
Cbunea,  tn<l  none  of  Ibcm  arc  of  much  imi>orUnce. 

Tho  jvpulation  is  almost  entirely  of  Eurofican,  Negro, 
or  East-Asiatic  oridn.  Tho  Xcprocs  f.ir  outnumber  tho 
others  but  the  Asiatics  are  mpi^iiy  incrcasint;  in  numbers. 

As  in  moat  tropical  countries  where  considerable  heights 
are  met  with — and  here  over  15,.")00  square  miles  lie  at 
an  elevation  of  more  than  1500  feet  alove  sea-level — the 
climate  of  tho  \Vcst  Indies  (in  so  far  at  least  as  heat  and 
c  -!d  arc  concerned)  varies  at  different  altitudes,  and  on  the 
;;'..-iii.r  parts  of  nmny  of  the  islands  a  marked  degree  of 
coolness  may  cenerally  bo  lour.d.  With  tho  exception  of 
part  of  the  Bahamas,  all  the  islands  lie  between  tho 
isotherms  of  V7*  and  ?2'  F.  The  extreme  heat,  however, 
is  prvatly  tempered  by  the  sea  breezes,  and  by  long,  cool, 
refreshing  nights.  Frost  is  occasionally  formed  in  the 
cold  season  when  hail  falls,  but  snow  is  unknown.  The 
feasons  may  bo  divided  as  follows.  The  short  wet  season, 
or  sprinc,  begins  in  April  and  lasts  from  two  to  six  weeks, 
and  is  succoeded  by  the  short  dry  season,  when  tho 
thermometer  remainj  almost  stationary  at  about  80°  F. 
In  July  the  heat  increases  to  an  extent  well  nigh  unbear- 
able, and  thunder  is  heard  to  rumble  in  the  distance.  No 
change  need  now  be  looked  for  till  after  a  period  varying 
from  the  end  of  July  to  the  beginning  of  October,  ^yhen 
the  great  rainfall  of  the  year  commences,  accompanied  by 
those  tremendous  and  destructive  hurricanes,  so  intimately 
and  trul^-  associated  with  popular  ideas  regarding  this 
region,  on  which  the  annual  rainfall  averages  G3  inches — 
«n  amount  of  precipitation  calculated  to  represent  a  mass 
of  water  of  12,465,437,000,000  cubic  feet.  This  season  is 
locally  known  as  the  "  hurricane  months."  Out  of  a  total 
of  355  hurricanes,  or,  more  properly,  cyclones,  recorded 
during  tie  last  three  hundred  years,  42  have  oc-.drred  in 
July,  96  in  August,  80  ia  September,  and' 69  in  October. 
These  storms  commence  in  the  Atlantic  and  towards  the 
east.  For  a  day  or  two  they  follow  a  westerly  course, 
inclining,  at  the  same  time,  one  or  two  points  towards  the 
north,  the  polar  tendency  becoming  gradually  more  marked 
as  the  distance  from  the  equator  increases.  When  the 
hurricanes  reach  latitude  25°  N.,  they  curve  to  the  north- 
east, and  almost  invariably  wheel  round  on  Arriving  at  tho 
northern  portion  of  the  Gulf  of  Mexico,  after  which  they 
follow  the  coast  line  of  North  America.  Their  rate  of 
speed  varies  considerably,  but  may  be  said  to  average  300 
miles  per  day  among  the  islands.  The  usual  signs  of  the 
approach  of  the  cyclones  are  an  ugly  and  threatening 
appearance  of  the  weather,  sharp  and  frequent  pulls  of 
wind  increaJsing  in  force  with  each  bhst,  accompanied  with 
a  long  heavy  swell  and  confused  choppy  sea,  coming  from 
the  direction  of  the  approaching  storm.  But  the  baro- 
meter ia  the  true  guide,  which  should  always  be  consulted 
when  a  cyclone  is  expected.  If  a  sudden  fall  of  the  baro- 
meter is  observed,  or  even  if  a  marked  irregularity  of  its 
diurnal  variations  takes  place,  a  storm  may  be  confidently 
looked  for.  In  some  of  these  hurricanes  the  barometer 
has  been  found  to  stand  2  inches  lower  in  the  centre  of 
the  disturbance  than  it  did  outside  the  limits  of  the  storm 
field.  December  marks  the  commencement  of  the  long 
dry  season,  which,  accompanied  by  fresh  winds  and 
occasional  hail  showers,  lasts  till  April.  The  average 
temperature  of  the  air  at  Barbados,  v.hich  may  be  taken 
3x  a  favourable  average,  is,  throughout  the  year,  80°  F.  in 
the  forenoon,  and  about  82'  in  the  afternoon.  The  maxi- 
mum is  87',  and  the  minimum  75°. 

The  geological  features  of  the  West  Indies  are  interesting. 
A  calcareous  formation,  often  assuming  the  shape  of  marbles, 
is  moct  common,  and  indeed  preponderates  above  all  the 
other  rocks  to  a  remarkable  decree.  The  Bahamas,  which 
are  low,  are  composed  wholly  of  limestoiie  formed  from  coral 


and  shells,  crushed  into  a  concretionary  mass,  hard  on  ihe 
surface,  but  soft  where  not  cxi>oscd  to  atmospheric  action, 
full  of  holes  and  indentations,  and  disposed  in  nearly  le%cl 
beds.  The  lower  parts  of  the  Antilles  present  a  like  fcrnia- 
tion  where  the  land  does  not  rise  above  230  feet.  Cuba 
shows  two  distinct  conijiact  limestones,  one  a  clayey  sani- 
stone  and  tho  other  a  gypsum.  These  are  confined  to  the 
central  and  western  parts  of  the  island,  which  has  also 
syenitic  rocks,  with  some  serpentine  from  which  petroleum 
is  obtained.  Four-fifths  of  Jamaica  consists  of  limestone 
overlying  granite  and  other  igneous  rocks.  Hayli  has 
much  metaniorphic  straUi,  generally  greatly  uptilled,  and 
often  exhibiting  marked  folding.  These  rocks  appear  to 
have  been  limestones,  shales,  sandstones,  and  conglomer- 
ates. Auriferous  quartz  veins  occur  in  slates,  where  these 
are  found  near  eruptive  masses ;  there  is  also  some  syenite, 
and  both  active  and  extinct  craters  are  upon  this  island. 
The  western  Antilles  are  entirely  of  volcanic  origin,  and 
coral  reefs  occnf  along  their  shores  ;  coral  reefs  are  also 
presented  on  the  coasts  of  many  of  the  other  islands,  but 
are  most  irregular  in  their  mode  of  occurrence,  sometimes 
forming  complete  belts  surrounding  the  land  on  all  sides, 
but  oftener  appearing  in  the  shape  of  unconnected  masses. 
The  fossils  of  the  West  Indies  are  important,  as  from 
many  of  them  clear  evidence  is  obtained  to  show  that 
at  no  very  remote  geological  period  the  islands  formed 
part  of  the  adjoining  continents.  The  remains  of  the 
megatherium,  niylodon,  and  cabylara,  essentially  South- 
.A.merican,  are  also  found  iu  North  America,  but  only 
along  the  seaboards  of  Georgia  and  Carolinit.  As  these 
are  also  found  in  some  of  the  West  India  islands,  as  well 
as  in  South  America,  it  is  thus  perfectly  clear  that  at  one 
time  the  archipelago  formed  a  land  passage  between  the 
two  great  divisions  of  the  New  World.  These  remains 
have  also  been  found  in  conjunction  with  the  fossil  human 
skeletons  of  Guadeloupe  and  the  rude  weapons  associated 
with  them.  We  may  therefore  fairly  conclude  that  in 
Pleistocene  times  the  West  Indies  formed  the  connecting 
link  between  the  two  Americas.  The  occurrence  of  tree 
stumps  in  situ  several  feet  below  high-water  mark  also 
points  to  a  comparatively  late  sinking  of  the  land  in  some 
areas. 

The  mineral  wealth  of  the  islands  is  not  remarkable. 
Gold,  silver,  iron,  copper,  tin,  platinum,  lead,  coal  of  a  poor 
quality,  cobalt,  mercury,  arsenic,  antimony,  manganese, 
and  rock  salt  either  have  been  or  are  worked.  Of  late 
years  asphalt  has  been  worked  to  considerable  advantage 
among  the  pitch  lakes  of  Trinidad.  Opal  and  chalcedony 
are  the  principal  precious  stones. 

The  fauna  of  the  region  is  Neotropical,  belonging  to 
that  region  which  includes  South  and  part  of  Central 
America,  although  great  numbers  of  birds  from  the  North- 
American  portion  of  the  Holarctic  realm  migrate  to  the 
islands.  The  resident  birds,  however,  eighteen  genera  of 
which  are  certainly  Neotropical,  show  beyond  doubt 
to  which  faunal  region  the  islands  properly  belong. 
Mammals  are,  as  in  most  island  groups,  rare.  The  agouti 
abounds,  and  wild  pigs  and  dogs  are  sulTiciently  numerous 
to  afford  good  sport  to  the  hunter,  as  well  as  smaller  game, 
in  the  shape  of  armadillos,  opossums,  musk-rats,  and 
raccoons.  The  non-migrating  birds  include  trogons,  sugar- 
birds,  chatterers,  and  many  parrots  and  humming  birds. 
Waterfowl  and  various  kinds  of  pigeons  are  in  abundance. 
Reptiles  are  numerous :  snakes — both  the  boa  and  adder 
— are  innumerable,  while  lizards,  scorpions,  tarantulas, 
and  centipedes  are  everywhere.  Insects  are  in  great 
numbers,  and  are  often  very  annoying.  Among  domestic 
animals  mules  are  largely  reared,  and  where  the  country 
affords  suitable  pasture  and  forage  cattle-breeding  is 
extensively  engaged  in.     Much  attention  is  i;ot  bestowed 
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on  horse-breeding,  eicept  in  regard  to  the  comparatively 
small  numbers  required  for  use  in  driving  and  riding  by 
the  officials  and  planters.  Goats  abound,  and  large  flocks 
of  sheep  are  kept  for  the  sake  of  their  flesh  alone,  as  the 
climate  is  not  adapted  for  wool-growing. 

The  flora  of  the  islands  is  of  great  variety  and  richness, 
as  plants  have  been  introduced  from  most  parts  of  the 
globe,  and  flourish  either  in  a  wild  state  or  under 
cultivation ;  grain,  vegetables,  and  fruits,  generally  com- 
mon in  cool  climates,  may  be  seen  growing  in  luxuriance 
within  a  short  distance  of  like  plants  which  only  attain 
perfection  under  the  influence  of  extreme  heat,  nothing 
being  here  required  for  the  successful  propagation  of  both 
but  a  difference  in  the  height  of  the  lands  upon  which 
they  grow.  The  forests,  which  are  numerous  and  wide- 
spreading,  produce  the  most  valuable  woods  and  delicious 
fruits.  Palms  are  in  great  variety,  and  there  are  several 
species  of  gum-producing  trees.  Some  locust  trees  have 
been  estimated  to  have  atlaiued  an  age  of*4000  years,  and 
are  of  immense  height  and  bulk.  Piptadenia  is,  on 
account  of  its  almost  imperishable  character  when  in  the 
ground,  universally  used  as  a  material  for  housebuilding. 
Xanthazylon,  the  admired  and-  valuable  satin-wood  of 
commerce,  is  common ;  Sapimlus  finds  a  ready  market  on 
account  of  its  toughness ;  crab-wood  yields  a  useful  oil  and 
aflbrds  reliable  timber ;  and  tree  ferns  of  various  species 
are  common.  Pimento  is  peculiar  to  Jamaica.  But  it 
is  to  the  agricultural  resources  of  the  islands  that  the 
greatest  impoUance  attaches.  For  centuries  almost  the 
whole  care  of  the  planters  was  bestowed  ujxjq  the  culti- 
vation of  the  sugar-cane  and  tobacco  plant,  but  since  the 
emancipation  of  the  slaves  and  the  fall  in  the  price  of 
sugar  attention  has  been  turned  to  the  production  of 
other  and  more  varying  crops.  Perhaps  this  change  has 
been  most  marked  in  the  trade  which  has  now  sprung 
up  in  fruit,  which  is  very  large,  and  annually  increasing. 
Sugar,  however,  is  atill  the  staple  pro<iuct,  and  has  for 
some  time  been  grown  in.  considerable  quantities  on  the 
small  holdings  of  the  Negroes  and  other  labourers.  Crops 
of  tobacco,  beans,  pease,  maize,. and  Guinea  corn  are  also 
becoming  popular,  and  a  species  of  rice,  which  requires  no 
flooding  for  its  successful  propagation,  is  largely  produced. 
llymfniehnt  ttrialum  covers  many  of  the  plains,  and 
Affords  food  for  numerous  herds  of  cattle. 

For  further  particulars  see  CuDA,  .lASiAtcA,  IIayti,  and  otncr 
trticl.^s  on  separate  isUods.  Interesting  infonn.ition  regording 
the  state  of  the  iaUnils  immrdiatrlv  after  the  nUiUtion  of  slavery 

tri  -  '      '     ■  '    '■-    •'  '     -.    Paprrs  Printrd   by  Order  of  the 

I.  i«  lo  Ihe  H'rst  Jndift;  and  notices 

f  .'.ro  contained  in  Hottcn's  Original 

LiiU  :/  i.„..jraUi,  iic.  (J-  Oil.) 

WTlSTMACOTT,  Sir  Richard  (1775-1850),  one  of 
the  principal  English  sculptors  of  the  classical  revival,  was 
born  in  London  in  1775,  and  while  j'ct  a  boy  learned  the 
rudiments  of  the  plistic  art  in  the  studio  of  his  father, 
who  was  then  a  sculptor  of  some  reputation.  In  1793,  at 
the  ago  C'l  ijight'.'tn,  he  went  to  Rome  and  became  a  pupil 
of  the  Ver..:tlan  C'.inova,  who  was  then  at  the  height  of 
his  (at!,  ■.  I'nJcr  the  prevailing  influences  of  Italy,  at 
tbul  t\:.u.  W<;iitm;ic&tt  devoted  all  his  energies  to  the  study 
r.f  Kciilpture,  and    throughout  his   life   his   real 

I',  wer-!  with    pagan  rather  than  Christian  art 

Willii.-i  .1  y:iT  fif  hi.<  arrival  in  Uomo  ho  won  the  first  priio 
(or  nculptiiri'  cfT. ,-.  rl  l.y  tlio  Florentine  acnduray  of  arUi, 
and  in  til'   :  '. '.-u-  (1795)  he  gained  the  pa^iol  gohi 

medal  nv,  ■.  Iloman  Academy  of  St  Luku.     On 

his  rol'irn  to  i.  uin  Wpslmocolt  Ix-gan  to  exhibit  bis 
work*  yearly  at  th';  Uoy.il  Academy,  and  fcoon  became  the 
I      •  '      '    '     sctil|itnni.     In    ISOft  Tie   was 

■     \y\X   a  full  munihcr  of  the 
Hnym  .\c.Mi>!t\iy  ,  v.i   i-.i    h-   v.,i.  .-appointed  to  auoceed 


Flaxmari  as  Royal  Academy  professor  of  sculpture,  and  in 
1837  he  was  knighted.  A  very  large  number  of  important 
public  monuments  were  executed  by  him,  including  niany 
portrait  statues ;  but,  like  most  sculptors  of  the  pseudo- 
classic  revival,  he  was  not  successful  with  this  class  of 
draped  figure.  Little  can  be  .said  in  praise  of  such 
works  as  the  statue  on  the  duke  of  York's  column,  the 
portrait  of  Fox  in  Bloom.sbury  Square,  or  that  of  the 
duke  of  Bedford  in  Russell  Square.  Much  admiration 
was  expressed  at  the  time  for  Westmocott's  monuments  to 
Collingwood  and  Sir  Ralph  Abercromby  in  St  Paid's 
Cathedral,  and  that  of  Mrs  Warren  in  Westminster  Abbey; 
but  subjects  like  these  were  far  less  congenial  to  him  than 
sculpture  of  a  more  classical  type,  such  as  the  podimental 
figures  over  the  portico  of  the  British  Muscnm,  and  his 
colossal  nude  statue  of  Achilles  in  bronze,  set  up  in  Hyde 
Park  in  honotir  of  the  duke  of  Wellington ;  this  last 
statue,  though  possessing  little  originality  of  design,  is'not 
without  grandeur,  and  shows  a  skilful  treatment  of  the 
nude.  Originality  was  not  Westmacott's  strong  point, 
but  he  was  highly  trained,  and,  in _  spite  of  his  artisti- 
cally degraded  timC;  possessed  a  strong  natural  good 
taste,  which  preserved  him  from  reproducing  the  mere- 
tricious feebleness  of  his  master  Canova.  Westm^cott 
wrote  the  article  ScuLPTunx  for  the  8th  edition  of  the 
Encyclopaedia  lirUannica.  He  died  September  1,  lSo6, 
after  about  fifteen  years  of  retirement  from  active  work. 

WESTMEATII,  an  inland  county  of  Ireland,  in  the 
province  of  Leinster,  is  Ixjimded  X.W.  by  Lcngford,  N. 
by  Oavan,  N.E.  and  E.  by  Meath,  S.  by  King's  County, 
and  W.  by  Roscommon.  Its  greatest  length  from  east 
to  west  is  about  40  miles,  and  its  greatest  breadth  from 
north  to  south  about  35  miles.  The  total  area  is  4-53,459 
acres,  or  about  70S  square  miles.  Westmoath  is  included 
within  the  great  centred  limestone  plain  of  Ireland,  but  at 
Moat^a-Cienogue  and  near  Baliymahon  th.e  sandstone  rises 
above  the  limestone  l>ed  and  forms  isolated  protuberances. 
The  general  average  height  of  the  surface  of  the  county  is 
over  250  feet  above  sea-level.  Being  diversified  with  hill, 
valley,  lake,  and  river  it  is  highly  picturesque,  but  in  no 
part  <%n  it  be  termed  mountainous,  the  highoi-t  summits 
being  Knocklaydc  (795  feet).  Hill  of  Bon  (710  feet),  and 
Ivnockayon  (707  feet).  Good  limestone  is  obtainable  for 
building  or  agricultural  purpo-ses,  but  in  some  -cases  the 
limestone  is  difficult  to  calcine.  Copper,  lead,  coal,  and 
marble  have  been  dug,  but  are  not  found  in  suSicient 
quantities  to  make  the  speculation  profitable.  In  some 
parts  there  are  numerou.s  eskcrs  of  calcareous  graveL  A 
largo  surface  is  occupied  by  bog.  A  special  feature  of 
Westmeath  is  the  number  of  largo  .loughs,  which  have  a 
combined  arej:  of  nearly  17,000  acres.  In  the  north,  on 
the  borders  of  Cavaii,  is  Lough  Sheelin,  with  a  length  of 
6  miles  and  an  average  breadth  of  betwi-cn  '1  and  3  mile*, 
and  adjoining  it  is  the  smaller  Lough  Kinalc.  In  the 
centre  of  the  county  there  is  a  group  of  large  loughs,  of 
which  Lough  Dercvcragh  has  an  area  of  Ibhh  acres.  To 
the  north  of  it  are  Loughs  Lene,  Gloro,  Buwn,  an<l  others, 
and  to  the  south  Loughs  Iron  and  Owol.  Farther  aouth 
is  Lough  EnncU  or  Bclvidero,  and  in  the  south-wost  Ix)Ugb 
Hoe,  forming  |>arlof  the  boundary  with  Itoncommnn.  The 
river  Inny,  which  rises  in  Cnvan,  enters  Wostmeath  from 
Lough  Shuclin,  and,  forming  for  |iaru  of  its  course  the 
bjiindary  with  Longford,  falls  into  Lough  Uoo.  The  Inny 
hiu  OS  one  of  its  tributaries  the  Glore,  flowing  from  Lough 
I.«no  through  I>;>ugh  Gloro,  a  eonsidcmblo  p«rf  of  its 
course  In-ing  underground.  From  Lough  Lrno  the  Dale 
aUo  flows  southwards  to  iho  Irish  Sca,  and  thus  thi.i  lake 
RcndK  its  waters  to  the  opposite  hhoi«v>  of  the  isknd.  The 
Brtviri  iliiwt,  Ironi  Liugh  EnncU  soulhworda  by  King's 
County  into  the  bhanuon. 
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Jjrifvlt>ir*.—A:  ■   •' Rtlum  i/ Otrnmof  Lnnd,\876, 

Wc«Uo«th  w«s  ill  'oS  prvijirictors  juKsisaiiij;  -ISU.OOJ 

ihma,  at  4n  Auaiui  v;vi.i'' .  i  i  ^u  1,696, or  alx>tit  14^.  nu  acrv.  Tbfro 
vcN  alio  4363  ftctrs  of  coniinon  or  wasto  IaiuIa.  Of  thv  propriolora 
orfr  111  TKwwss^  I  Irta  tbAQ  ono  acrt\  The  following  jKisscssed  over 
800i5  .,  :  LonRforvl,  15,014  ;  John  Maloii.-,  12,555 ;  Lord 

l"«lU  :  Lord  Orvvillo,  07S4  ;  CamaiiiTbomm  Smyth, 

977^;  1  uru^  r- I  ■  ■  '  ^'--iv.  l)6i'4  ;  Sir  Bonj.imin  Chiipman, 
BMt.,  9517:  0.  A.  !  J.  9431;  ChjrU.s  Hi;iislov  M.irloy, 

9060 ;  and  Sir  .' •!:  .  S775.    Tlio  soil  is piiinilly  a  rich 

loAm  of  gr<r-i'  ^  ^tii  limri^tono,  nnd  is  well  aiapted  both 

for  tilUi^  a:  Evea  the  hills  wbrn  not  undor  tillage 

an>  clolbcj  ».iu  .%  •  •  to  their  suiiiir.its.     lu  18S6  22-2 

per  rent,  of  the  ei.'  ■  under  crops,  62 '3  jter  cent,  under 

f;ra«,  *1  percent,  i .  -      r  cent  woodd  and  plantations,  9'4 

j**r  cent.  Dog  and  niaiih,  1  iicr  cent.  b.irren  mountain  land,  and 
4'1  per  cent,  water,  roads,  &o.  The  total  number  of  holdings  in 
1S*6  w.vj  10.992,  of  which  42  were  above  500  acres  in  extent,  281 
hetvi>en  .0  and  500  acres,  535  between  100  and  200  acres,  1094 
between  .'•■!  and  100  acres,  35S9  betwe«u  15  aud  50  acres,  2466 
betiv.vM  ,"■  and  15  acres,  169S  between  1  and  5  acres,  and  1287 
not  e\o\'- -iii.jj  I  acrv.  Witliiu  about  the  last  forty  years  tbo  area 
under  -  '  '^  ■'^"'iiiishM  nearlyathird.  In  1849  it  was  130,913 
acm,   .  :  was  122,684.     Betwe«a  1876  and  I88S  it  has 

b<^;n  !'  -T  than  decreasing  ;  in  the  former  year  it  was 

'.--  -"',2S7.     Only  in  iho  area  under  meadow 

.  au  increase;  in  1849  it  was  S*»,359  acres, 

a  J5ed  to  41,535,  by  1S76  to  51,262,  and  by 

1  -  -  : :».    The  decline  in  the  area  under  green  crops  has  not 

l-  .  in  1376  the  area  was  21,369  acres,  and  in  1836  it  was 

]■.•_-  ■  1^49,  when  it  was  76,173acres,  thearca  uni'ercorn 

cr  ■     :  more  than  two-thireis,  and  tho  decline  has  been 

COT.  ;  .  ;:        rv.i  in  1S76  being  26,305  acres,  aud  in  18S6  only 

2<),S75.  More  than  half  the  area  under  green  crops  is  occupied  by 
potatoes  (11,948  acres  in  1876,  and  11,106  acres  in  IS86),  turnips 
occupying  in  these  years  resjiectively  6155  acres  and  6362  acres, 
mangel-wurzel,  A;c. ,  1232  and  1129,  and  other  green  crops  2534  and 
1695.  The  bulk  of  the  area  under  corn  crops  has  always  been 
occupied  by  oats,  but  their  area  has  declined  from  59,424  acres  in 
1S4'.>  to  25,709  in  1876,  and  19,969  in  1886.  Tho  areas  under 
other  corn  crops  are  inconsiderable.  The  number  of  horses  io  1886 
was  13,014,  of  which  833  were  kept  for  amusement  and  recreation. 
Mules  numbered  859,  and  asses  4391.  Cattlo  numbered  102,878, 
15,306  of  them  milch  cows,  and  45,915  other  cattle  above  two 
years  of  age.  The  number  of  sheop  was  118,401,  of  which  44,265 
were  under  one  year  old.  Pigs  numbered  only  17,303,  goats  6311, 
•nd  poultry  265,769,  including  21,014  tnrkeys  and  36,908  geese. 

SIanufaUuTt3. — The  occupations  aro  almost  wholly  agricultural, 
dairy  farming  predominating.  Flour  and  meal  are  largely  made. 
The  only  textile  manufactures  are  those  of  friezes,  flannels,  and 
coane  linens  for  home  use.  The  only  mineral  of  any  valuo  is 
limutonc, 

Admi^tiilralion  and  Population. — De  Burgo  in  1760  placed  the 
population  at  50,340:  in  the  parliamentary  census  of  1812  it  was 
given  as  112,000;  in  1821  it  amounted  to  128,819,  in  1841  to  141,300, 
in  1S61  to  90,879,  and  in  1831  to  71,798  (males  36,478,  females 
35,320;.  Betweeu  1S41  and  1881  the  decrease  has  thus  been  49-18 
per  cent  Roman  Catholics  in  1881  numbered  922  per  cent  of 
tho  {(Opulation,  and  Protc-stant  Episcopalians  6'9.  In  1881  54  per 
cent,  of  the  population  could  read  and  write,  147  per  cent  could 
read  but  coula  not  write,  and  31 '3  per  cent,  could  neither  read  nor 
write, — 148  per  cent  being  under  seven  years  of  ago.  There  were 
none  who  could  speak  Irish  only,  828  could  speak  Irish  and  English. 
By  the  Act  of  1835  Westmeath,  which  formerly  returned  two  mem- 
bers Vi  Parliament,  was  formed  into  two  parliamentary  divisions, 
Korth  and  South,  each  returning  one  member ;  nnd,  Athlone  having 
been  disfranchised,  that  part  of  the  borough  within  tho  county  was 
included  in  the  South  Division.  The  principal  towns  are  Athlone, 
•f  which  a^ut  half  (3072  inhabitants  out  of  6766)  is  within  the 
county,  the  remainder  being  in  Roscommon,  and  MuUingar  (4787), 
tlio  county  town,  a  Catholic  cathedral  city,  and  an  important  rail- 
way junction.  The  county  is  divided  into  12  baronies,  and  contains 
S3  pariihca  and  1354  townlands.  It  is  in  the  home  circuit,  aud 
asai^es  are  held  at  Mullingar,  and  quarter  sessions  at  Mullingar  and 
Hoate.  There  are  16  [ictty  session  districts.  The  county  is  within 
the  Dublin  military  dutrict,  and  forms  i>art  of  Ko.  67  sub-district, 
the  brigade  depdt  of  which.  Is  at  Birr.  There  is  a  banack  station 
at  Mullingar. 

History  and  Antiquities.— V!tsimeat\i  was  inclnded  in  the 
kingdom  of  Meath  formed  by  Tnathal,  overlord  of  the  Scoti  [ob.  eir. 
160  A.D. ),  to  servo  as  his  inensal  lani  Tho  district  eulfercd  much 
in  the  10th  and  Uth  centuries  from  the  Danes,  who  burnt  the  town 
and  abbey  of  Fore.  In  1163  the  northern  region  was  the  scene  of 
a  bloody  bittlo  under  the  leadership  of  the  two  sons  of  Dermcd 
O'Brien,  after  which  Turloagh,  having  obtained  the  victory,  put  out 
his  brother's  eyes.  On  the  settlement  of  tho  £i^lisk  in  Leinstcr  it 
formed  part  of  the  palatinate  of  Hugh  do  Lacy,  who  received  abojt 
1'4— l!l» 


800,000  acres  fnm  tho  king,  and  allotted  largo  tracts  to  hi* 
followers,  lu  tho  reign  of  Henry  VIII.  tho  p.ilatiimte  wns  divided 
into  two  parts,  the  western  of  which  was  distinguished  by  the 
name  of  AVestnieath.  In  tho  hitter  division  a  portion  of  Longford 
was  included  i:nt'l  this  district  was  formed  into  a  sipiiroto  county 
by  Elizabeth.  Tho  plan  for  tho  insurrection  of  1641  was  concerted 
in  tho  abbey  of  Multifamham,  and  both  in  the  wars  of  this  period 
and  those  of  1688  the  gentry  of  tho  county  were  so  deeply  unpli- 
catod  that  tho  majority  of  tho  estates  were  confiscated.  There  are 
a  considerable  number  of  old  raths :  one  at  Kathconrath  is  of  groat 
extent ;  another  at  Bailymore,  originally  a  Danish  fort,  was  fortified 
during  tho  wars  of  tho  Cromwellinn  period  aud  those  of  1088,  anil 
afterwards  was  tho  headquarters  of  General  Ginckell,  when  pre- 
paring to  besiege  Athlono  ;  and  there  is  a  third  of  considerable  size 
near  Lough  Lene.  Tho  ruins  of  the  Francisonn  abbey  of  Jlultifiim- 
hani,  founded  in  1236  by  William  Delaware,  picturesnuely  situated 
near  Lough  Deroveragh,  include  a  tower  93  feet  in  height.  Otben 
of  less  importance  are  at  Fore,  Kilmocahill,  and  Kilbeggan. 

WESTMINSTER.     See  London. 

WESTMORLAND,  a  northern  inland  county  of  England,  Plate  JCIfc 
adjoins  Cumberland  on  the  north-west,  Lancashire  on  the 
south-west  and  south,  Yorkshire  on  tho  east,  and  a  small 
part  of  Durham  on  the  extreme  north-east.  In  form  it 
may  be  regarded  as  an  irregular  polygon,  with  two  large 
re-entering  angles  on  the  south-west  and  southeast  Its 
length  from  N.E.  to  S.W.  is  42  miles,  while  from  east  to 
west  it  measures  40  miles.  The  total  area  is  505,8G4  acres^ 
whereof  4958  acres  are  foreshore,  and  8519  are  water. 
No  part  of  the  county  touches  the  sea,  unless  the  estuary 
of  the  Kent  be  regarded  as  such. 

Physically  the  county  may  be  roughly  divided  into 
four  areas.  (1)  The  great  upland  tract  in  the  north- 
eastern part,  bordering  on  the  western  margin  of  York- 
shire and  part  of  Durham,  consists  mainly  of  a  ^vild 
moorland  area,  rising  to  elevations  of  2780  feet  in  Dnn 
Fell,  2803  in  Dufton  Fell,  2591  feet  in  Mickle  Fell, 
2008  Nine  Standards,  2.328  High  Seat,  2323  Wilbert 
Fell,  and  Swarth  Fell  2235  feet  above  the  sea.  (2)  The 
second  area  comprises  about  a  third  of  the  massif  of 
tho  Lake  District  proper,  with  its  eastward  continuation, 
the  Langdale  and  Ravenstonedale  Fells,  and  also  the  fells 
of  Middleton  and  Barbon  farther  south.  These  include 
Helvellyn  (3118  feet).  Bow  Fell  (2959),  Pika  Blisca  (2304), 
Langdale  Pike  (2300),  High  Street  (2663),  Fairfield  (2950), 
the  Calf  (2220),  besides  others  of  considerable  elevatioa 
All  but  the  lower  parts  of  the  valleys  within  those  two 
areas  lie  at  or  above  1000  feet  above  Ordnance  datuai ;  , 

and  more  than  half  the  remainder  lies  between  tliat 
elevation  and  1750  feet,  the  main  mass  of  high  lani 
lying  in  the  area  first  mentioned.  (3)  The  thu-d  area 
includes  the  comparatively  low  country  between  the 
northern  slopes  of  that  just  described  and  the  edge  of 
the  uplands  to  the  north-east  thereof.  This  includes  the  f 
so-called  Vale  of  Eden.  About  three-fifths  of  this  area 
lies  between  the  500  and  the  1000  feet  contour.  (4)  The 
Kendal  area  consists  mainly  of  undulating  lowland^ 
varied  by  hills  ranging  in  only  a  few  cases  up  to  1000  x 

feet.  More  than  half  this  area  lies  below  the  500-feet 
contour.  Westmorland  may  thus  be  said  to  be  divided 
in  the  middle  by  uplands  ranging  in  a  genenU  south- 
easterly direction,  and  to  be  bordered  all  along  its  eastern 
side  by  the  elevated  moorlands  of  the  Pennine  chain. 
The  principal  rivers  are — in  the  northern  area  the  higher 
part  of  the  Tees,  the  Eden  with  its  main  tributaries,  the 
Lowther  and  the  Eamont,  and  in  the  southern  area  the 
Lune  and  the  Kent,  with  their  numerou.^  tributary  becks 
and  gills.  The  lakes  include  Ullswater  (the  greater  part), 
Windermere  (the  whole),  Grasmere,  Hawes  Water,  and 
numerous  smaller  lakes  and  tarns,  which  are  chiefly  con- 
fined to  the  north-western  parts  of  the  county.  Amongst 
the. other  physical  features  of  more  or  less  interest  are 
numerous  crags  and  scars,  chiefly  in  the  neighbourhood  of 
the  lakes;  others  are  Mallerstang  Edge,  Helbeck,  above 
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Brough ;  Haikable,  or  High  Cup  Gill,  near  Appleby  ;  Orton 
Scars  •  and  the  limestone  crags  west  of  Kirkby  Lonsdale. 
Amongst  the  waterfalls  are  Caldron  Snout,  on  the  northern 
confines  of  the  county,  flowing  over  the  Whin  Sill,  and 
Stock  Gill  Force,  Kvdal  Force,  Colwith  Force,  and  Dungeon 
Gill  Force,  all  situated  amongst  the  volcanic  rocks  in  the 
wBsL  Hell  Gill,  near  the  head  of  the  Eden,  and  Stenknth, 
near  Kirkby  Stephen,  are  conspicuous  examples  of  natural 
arches  eroded  by  the  streams  flowing  through  them. 
Amongst  the  more  striking  hills  outside  the  massif  of  the 
Lake  District  are  Wilbert  Fell,  Roman  Fell,  Murton  Pike 
(1949  feet),  Dufton  Pike  (1578  feet),  and  Knock  Pike 

(1306  feet).  .  ,  ■    rr  ^ 

0«,/oay.-The  geological  formations  represented  m  WMtmor- 
Und  are  :— (A)  (1)  recent  deposits,  and  (2)  glacial  drift ;  (B)  ^ew 
Bed  rock3-(l)  Upper  New  Red,  and  (2)  Lower  Ne^RoJ  «  ^^'^'*"  j 
#0  Carboniferous  rocks-(l)  Coal-Measures  and  Millstone  G"t,  (- 
Yoiedale  Rooks  and  Mountain  Limestone,  including  the  Roman  tell 
beda  Cilciferooa  Sandstones,  and  the  Lower  Limestone  Shale.  a.na 
(3)  the  Upper  Old  Red  ;  (D)  SiluroCarabrian  rocks-CD  S.  unan 
rocks  proper,  (2)  Upper  Cambrian,  Ordovician  or  Lower  Silurian 
locks,  and  (3i  Cambrian  rscks  ;  (E)  Metamorphic  rocka  of  different 
«eei  ;' and  (F)  various  Platonic  rocks,  ... 

AUuvium  in  some  form  or  another  occurs  as  marginal  deposits 
doneside  streams,  or  as  deltas  where  streams  enter  lakes,  or  where 
they  spread  at  the  foot  of  a  hiU-side.  Peat  forms  a  mantle  of 
Tarvini;  thiekncsa  on  the  damper  or  the  more  shady  parU  of  nearly 
,11  the  uplands,  ranging  locally  up  to  a  thickness  of  10  feet,  and 
occurs  on  ihe  sites  of  old  tarns  or  of  old  swamps.  Screes  of  rock 
waste  are  of  general  occurrence  about  the  lower  parts  of  nearly  all 
t1»  crags,  and  as  such  they  play  an  important  part  in  the  scenery 
af  the  district  Glacial  dcposiU.  in  the  form  of  boulder  clay,  of 
and  and  giavel,  or  of  boulders,  are  extensively  d^tnbuted  over 
the  lowUnds,  and  to  a  variable  dUUnce  up  the  hiU-sides  also. 
They  seldom  much  exceed  100  feet  in  thickness  ;  but  their  occur- 
min  is  of  considerable  importance  in  relation  to  the  scenery,  and 
.till  more  so  to  the  character  of  the  subsoil.  Boulders  of  various 
kinds  sr-  scattered  far  and  wide  over  nearly  all  but  the  highest 
Tiarts  of  I'lO  county.  ...       ,  ,  x,  i. 

Between  t!ie  period  represented  by  the  bonlder  clay  and  the  next 
older  deposit  in  Westmorland  a  great  hiatus  exists,  which  is  else- 
where rcprcsentod  by  several  ven'  important  geological  forraaUons. 
Here  the  newest  rock  next  in  the  series  is  the  St  Bees  Sandstone 
and  the  Ryi*-oua  ahalea  at  its  base,  which  together  probably  rc- 
nreacut  tl.u  Ejntcr  aeriea.  These  «jft  red  aandslonea,  flags,  and 
marN  wilh  ('■l"'""  are  all  confined  to  the  northern  part  of  the 
ooantT  where  Ihey  form  much  of  the  low  ground  extending  along 
tfaa  foot  of  the  Cross  Fell  escarpment  from  the  county  boundary 
•ut  of  Penrith  south-eastward  to  Kirkby  Stephen  Some  of  the 
nrettieat  s-ciierv  of  these  parts  iCrowdunJle  Beck  ;  Mill  Bj-ck, 
bufton  ;  and  Polgill.  Kirkby  Stephen)  owes  its  character  to  these 
toeka.  The  stone  Uui«lexten.ively  for  building.  Gypsum  occurs 
rorkible  .lu.intitl-s  in  the  shaUs  near  the  base.     A\  hero  fully 


in  worlcaDie  qui»niiti'*s  lu  i"u  Bii«n-»  mu«i   "■*-  ^— .         -----  --   ^ 

iereloped  llicw  recks  are  not  less  than  2000  feet  in  thickness. 
Th.  r.  ■  '  •  i:;t  in  descending  order  consist  of  the  Magnesian 
tint  "et),   the    Helton    Plant  B.-ds  (0-40  feet),    the 

p,„„.  ,nd  ita  horizontal  eciuivalenta  the  Brockrams 

■0  Iw  flit;  All  these  are  older  than  the  rocka  previously  men- 
ii,.>c4,  but  belong  to  the  aame  aeriea.     They  occur  In  the  aamo 

t.ru'i  ''/  cn'.iQtry.  .     ^,r    .       1     J 

T  ■  I  'rst  rocks  of  the  Carboniferous  ago  in  ^N  eatmorland  arc 
-  i,r.  .. '  '  1  t.T  a  tiny  patch  of  true  Coal- Measures,  letdown,  and  so 
r...  v.  1  fr  ••!  .'.-viiation,  by  one  of  the  groat  Pennine  faults, 
i,'.i,  >:  I.-:  ,nl  lUrraa,  in  norlhcaaternNVcstmorland.  These 
r,    .  (  H.  . .  ral  thick  and  valuable  aeams  of  cool,  and  ol 

,'.  ,'  ,|iy  valuable,  interbcddcd  with  several  hundred 

f„,  ^nditonesand  shaJea.'     True  Coal-M-asurrs  are 

But  •■•  ki  «ii  to  occur  elsewhere  in  Vrcstmorland.  MilMone 
Orit'cf  the  ordinary  tvpe  underlie.  the«  Coal  Mea-ures,  ami- 1« 
„,  .  .. ..,,  .  ,  thickncM  of  nearly  2fi30  f.«t.  ticri.t  a  small 
_t,  ,r  Appleby,  and  also  another  near  hirkby  Ixins. 

Ju,  .  r  "f  th"  WilMone  Grit  is  confined  to  the  higher 

^^\  ■  m  bonier  of  thi- county. 

C|,  lon  of  the  Carl  unitfTOUS 

,,,1  :  '.i.-uncfthn  hills  fnmiing 

I  'if  iiorlhern 
titoor,  an,l  of 

1  •' rocka. 

V  of  a 

,^e^  nl 


and  the  Tan  HUl  seam,  in  tL«e  rocks,  have  Ion?  been  worked  for 
local  purposes.  Below  the  Yoredale  Rocks  limcstupe  preponderate^ 
and  the  grey  limestorei  of  this  series  form  very  conspicuous  and 
striking  Features  in  the  lanuscape  around  Kendal,  Beetham  and 
farleton-  Kirkby  Stephen,  Orton.  and  Shap ;  Brough,  Helgill, 
and  Murton,  and  thence  north-wcst-.vurJ.  ^far  Kirkby  Stephen 
is  nearly  2000  feet  of  this  limeitone,  locally  almost  undivided. 
Near  Kendal,  at  Barbon,  between  Ravenstonedale  .-.nd  Shap  \\  ells, 
and  near  Helton  occur  masses  of  red  cravelly  conglomerate  »nd 
red  sandstones  belonging  to  the  Upper  Old  Red.  The  materials  of 
the  conglomerate  largely  consist  of  rocks  foreign  to  the  district 
For  a  period  of  immense  length  preceding  the  deposition  of  the  I  pper 
Old  Red  the  older  rocks  of  Westmorland  seem  to  have  been  exposed 
to  a  complicated  series  of  disturbances  and  denudations,  with,  as  a 
result,  the  removal  from  some  areas  of  a  thickness  of  straU  above 
(rather  than  below)  5  miles  in  thickncsa.  It  was  across  the  up- 
turned and  denuded  ends  of  this  vast  pile  of  rock  that  the  I  pper 
Old  Red  was  laid  down.  The  older  straU,  grouj^d  under  U 
above,  are  therefore  separated  from  the  Upper  Old  Red  by  an  un- 
conformity representing  the  removal  from  this  area,  and  the  ac- 
cumulation in  some  unknown  area  elsewhere,  of  a  pile  of  rock  6 
mUes  in  thickness.  This  is  one  of  the  greatest  breaks  yet  made 
known  in  the  whole  of  the  geological  record.        ,„     ,      ,       ,. 

The  SUuroCambrian  rocks  are  perhaps  more  fully  developed  in 
Westmorland  and  Cumberi&nd  than  they  are  anywhere  else, --the 
aggregate  thickness  of  strata  referable  to  one  or  other  of  the  hon- 
z^  m  this  group  being  at  least  6  miles.  The  highest  member  of 
this  series  is  the  Kirkby  Moor  Flags,  which  consist  of  a  considerable 
tliickness  of  mudstones  and  sandstones,  much  disturbed  and  con- 
torted in  places,  and  form  the  whole  of  the  low  hill  country  on 
the  east  side  of  the  turnpike  road  between  Kendal  and  Kirkby 
Lonsdale,  and  extending  thence  eastward  to  a  little  beyond  the 
Lune.  Lithologically  and  palaeontologically  these  rocks  agree  in 
a  mncral  way  with  the  Ludlow  rocks  of  Shropshire.  Their  highest 
beds  are  unconformable  to  the  Upper  Old  Red  sometimes  violenUy 
so  These  rocks  graduate  downward  into  the  Bannisdale  Slates, 
5200  feet  of  close  alternations  of  flaggy  grits  and  rudely  cleaved 
sandy  mudstones.  These  rocks  occupy  a  large  area  around  Kendal 
and  to  the  south.west  of  that  town.  They  also  form  a  large  part  of 
the  Howgill  Fells.  These  in  turn  graduate  downward  into  the 
Coniston  Grits  and  Flags,  which  consist  of  7000  fe-vt  of  alternationa 
of  tough  micaceous  grits  and  rudely-cleaved  mudstone.. -the  whole 
mass  tending  near  its  base  to  pass  into  finely-stnpd  and  cleaved 
mudstones,  the  Coniston  Flags.  The  tough  and  durable  nature  of 
the  harder  beds  of  this  scries  gives  rise  to  a  series  of  mammillateU 
hills  All  the  ^>cks  of  the  series  here  referred  to  give  rise  lo  a 
type  of  scenery  dilfcrent  in  many  essential  respects  from  that  result- 
ing from  the  waste  of  any  other  rock,  m  Westmorland  so  that  the 
hill  scenery  south  of  a  line  joining  Ambleside  and  Shap  A\  ells  is 
distinctly  dilTerent  from  that  to  the  north  of  that  line.  Near  their 
base  the  argillaceous  members  of  the  siri.s  graduate  do>ni«ard»  into 
a  few  hundred  feet  of  pale  grey-green  mud.stoue  with  a  i>ec,uiar 
poreellanous  texture;  and  the«^,  in  their  tuifi,  gr.idui.te  dowi,»ar.U 
Into  a  small  thickness  of  piteh-bl.ck  mudstones.  with  much  •he 
Keneral  character  of  indurated  fulier'a  earth,  and  usually  cr  yu.! 
with  graptoliles  having  Uie  gcMieral  faces  of  those  el.-M.  .r.. 
found  in  the  Llandeilo  rocks.  The  pale  grey  beds  are  the  .v  V- 
dale  Bi-da,  or  ■'  pale  slatea."  The  Graplolitic  Mudstones  locally  i  .v. 
at  their  base  a  conglomerate,  which  con  "        > 

of  rocks  from  various   liori/ons  in  the   ' 
terms  these  two   groups  of  rocks  may  i 


t  llMW  Bill  b«  r  and  Lle«<rlU4  lo  Jcuil  i 

^rt  Ok  ff.  lo-irr. 


Ihc  rrowi    I  fctie.artf  wwi.  .iMw., 


terms  inese  vo-"    j;iuu|.a  «.    •■-;•—    -"-j  ,  ,       ,  sl.n,. 

along  a  narrow  outcrop  extending  from  '""  .•V"-';i:"'Sl;\v  '  ,' 
Wells.  They  reapin-ar  also  near  Ouftou  and  at  (  autla.  In  W  est- 
morland  the  Llaniovery  Wd,  of  W  '  -  ■  -  :'■  I'e  •l'^'"'.  " '^« 
rocks  next  older  th.n  the  Crapt.  .  -*  couaiat  of  r«k. 

charscterired  by  fo«ils  of  an  unn.  i  •  -  tvpe.      1  t>e      «"»• 

morland  tvpe  of  these  rocka  consihU  o(  a  u..im  ot  a  •  ; 

voWni-  iMlti  an.l  lavas,  with  the  marine  equivolrnts  ■ 

^,)   ■  ,    '    '    '       ••:    ■•'•-lo  aeries  thinning  ..-.;  ' 

,^^  t  uejr  the  hes  I  of  Wini' 

T-jj^  ,  ■  t  known  member  of  thi- 

Tho  tone.  a.  a  whule,  howevir.  finds  its  hest  ,„  1  ,„, -:  ■.  ^.y- 
dovcloped  rcpresonlaUvM  ouUide  the  area  of  old  nibs. ' .  .1  i  .  <ni>. 
cone.  Ud  craters  on  whoM  surface  the  Coni.ton  I->""  ^l^'. "-  ''';^ 
The  calcareou.  member,  of  thUienes  .re  u.n.Uy  replete  "'"'  ««"• 
pre«r»ed  fo-.l.  In  groat  variety.  Th.  ser.-.  Moder  rofe.  form, 
cwmo  ct.iispicuou.  feature,  along  the  foot  of  tl 
ment  Ki.in.?  from  beneath  the.*  Krio.  ji: 
•  I,.,  '  old  volcanic  rjectaroenta,  larj; 

,  which  i«  known  a.  the  Borradale  Volranio  !>,tif. 

^',  »v„).     OuUido  the  raa-if  of  th"  I^k.  Dutrict  w. 

meet  ».i.  il...  .ubmanne  .,,uivalenl.  of  tlie..;      '  "muU. 

ti.,:m       The*)  .re  wril  xrn  at  Milbnm.      1!  "'•"r 

«  f--t  of  alternition.  of  .iibmaniK  ,  "Vi  " 

.-•emingly  id.ntical  in  char.ctrr  »ilh  il.e  Ski.lilaw 
.  .  the  centre  of  Ihe  Uke  Di.triet  mainly  lie  .t  the 
I  bss.  of  a.  volcanic  rochfc     The  n.xt  type  may  be  d.«nbed  as  a 
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T&ic  pUo  of  old  marine  •edimontmrv  accumulations^  t«n  or  nioro 
thotuand  feel  iu  total  thickDc».H,  auJ  nmiulv  cou^Uting  of  altcrna- 
tiont  of  in-h!r«tr-|  ^h«ti*<.  miidatoms,  and  Aajcs,  with  sul>oi\ii::9tQ 
I'evl-    ■  '  Maw  Slato,  which  may  boeouvfiiiontly 

III  .lion  I'lke,  lu.ir  Api»ieby.     Tho  same 

gi..  ,  s  ovtT  a  viTV  wide  nua.     Tho  bottom 

of  ■  :  Aa  ucv».r  Urtju  rvachcd.     Tho   princii^l  arc.is  of 

Di  ks  in  Westmorland  arv  situated  in  the  volcanic 

arcv  r\^  .-^■»  moiv  or  less  altorvd  by  drop-seated  action  occur  also 
around  tho  Shan  Granite.  Tho  alteration  uf  tho  volcunio  rocks 
hor«  takei  th^  form  of  an  approach  to  tho  mineral  characters  of 
granite;  but  there  ia  no  jvuisage  frvm  the  one  to  tho  other.  The 
eedimentarr  rocks  aro  altonxl  also,  more  or  less,  but  in  a  difforent 
way:  the  calcareous  beds  aro  develoi>ed  into  idocroso  rocks,  tho 
clearaj?e  in  the  Conislon  Flags  is  sealed  or  welded  up  anew,  while 
the  grits  are  rendtrM  more  or  less  quartzitic. 

Amongst  the  p'.utouic  rocks  the  chief  is  tho  well-known  granitic 
porphyry,  fragments  of  which  occur  in  tho  Upper  Old  Red  near 
Shap.  There  are  many  intrudes  of  diorito,  ^bbro,  felsito,  mica 
trap,  and  the  like, — all  Post-Siluriaa  and  Pre-Carboniferous  in 
age.  Aroth^r  well-known  plutonic  rock,  of  later  date  than  ihe 
Ca:"  Tvriod,   is  the   Whin   Sill,   an    intrusive    sheet  of 

do!  AS  eaten  its  way  into  tho  Carboniferous  rocks  over 

hut-  ^  lire  miles  in  the  north  of  England.     It  forms  the 

most  characteristic  feature  of  the  sombre  and  gloomy  fell-sido  recess 
known  aa  "  High  Cun  Gill,"  or  Haikable,  near  Aupleby  ;  and  it 
also  forms  the  waterfall  kno\rn  as  Caldron  Snout  It  is  iho  newest 
intrusirr  rock  known  in  Westmorland. 

The  whole  county  is  traversed  in  many  directions  by  great 
numbera  of  faults.  One  ett,  the  Pennine  f&olta,  call  for  a  urief 
notice  here.  Two  lines  of  disturbance  continued  northward  from 
the  Craven  faults  enter  tho  county  east  of  Kirkby  Lonsdale.  One 
nnges  north-north-eastwards,  on  the  east  of  the  Barbon  Fclb,  and 
lets  in  the  Carboniferous  rocks  forming  Gragrcth,  throwing  down 
abont  2000  feet  on  tho  east;  it  ranges  by  Dent,  and  east 
of  Sedbcrch,  entering  the  county  again  in  tlie  valley  between 
Clouds  anu  the  Ravonstonedale  Fells.  Here  its  effects  aro  as  strik- 
inslr  exhibited  aa  at  Gragreth,  as  tho  Millstone  Grit  summit  of 
TV  ilbert  Fell  on  one  side  of  the  fault  is  let  down  to  the  samo  level 
as  the  summits  of  the  Silurian  hills  on  the  other.  The  second  set 
of  faults  referred  to  throws  down  in  tho  opposite  direction,  letting 
down  the  Millstone  Grit,  the  Yoredale  Rocks,  the  Mountain  Lime- 
stone, and  £nally,  aa  its  throw  diminishes,  the  Old  Red,  against 
the  foot  of  the  Silurian  massif  of  the  Barbon  Fells.  This  fault 
ranges  parallel  to  the  general  course  of  the  Lune  nearly  as  far 
northward  as  Sedbcrgh,  where  it  is  joined  by  another  set  ranging 
east*north-ea5t,  whi:h  joins  the  set  first  described  as  ranging 
Dorth-north-east  to  Ravenstonedale  at  a  point  near  tho  county 
boundary  north  of  Cautla.  Thence  the  conjoined  faults  run 
northward  in  a  very  complex  manner,  producing  eomo  important 
effects  upon  the  scenery  about  the  foot  of  ilallei-stang.  Near 
Kirkby  Stephen  its  throw  changes  from  a  downthrow  to  the  east 
to  one  in  the  opposite  direction,  which  throw  increases  rapidly  in 
amount  as  the  faults  trend  northwards,  until  at  the  foot  ot  Stain- 
moor,  below  Barras,  ita  throw  amounts  to  quite  6000  feet  down 
to  the  west;  and  we  find  the  important  patch  of  Coal-Measures 
above  nct-^'^d  let  down  in  consequence.  At  this  point  it  changes  in 
dip  ^ni;  north-westerly,  with  many  complications,  past 

bt  i)ufton,  and  Milbum,  out  of  tho  county  at  the 

foci  -  ..-  I'lH.  Along  this  line  itjthrows  down  to  the  south- 
west several  thousands  of  feet ;  and  i',  is  to  tho  complicated  disturb- 
ances accompanying  this  great  dislocation  that  nearly  the  whole 
of  the  more  striking  physical  features  of  North  ^Vestmorland  owe 
their  origin.  It  is  in  connfxion  with  tho  same  important  ?ets  of 
ditlnrbatices  aho  that  t^ie  existence  of  most  of  the  mineral  veins 
of  the  district  is  due. 

ClimaU.  — The  rainfall  is  exceptionally  heavy.  The  largest  quan- 
tity reconled  appears  to  be  that  in  the  mountains  along  tne  county 
boundary  west  of  Grasmere,  where  the  mean  amounts  to  as  much  as 
140  inches.  At  Sty  Head  the  rainfall  in  1872  amounted  to  243*93 
inches.  The  area  of  greatest  rainfall  forms  a  rude  ellipsoid  around 
thcje  two  places,  lying  with  its  longest  dimensions  towards  the 
southeast,  nearly  coinciding  with  the  distribution  of  land  above 
1500  feet  Tte  heaviest  precipitation  takes  place  in  tho  months 
of  January,  September,  and  October,  and  the  smallest  in  July. 
At  Grasmere,  well  in  the  heart  of  the  mountains,  but  fartlicr 
east,  and  at  a  much  lower  elevation,  the  mean  rainfall  for  the  past 
twenty  years  has  been  60  inches,  rain  of  '01  inch  or  more  fulling 
on  ibout  210  days  of  the  year.  Between  GVasmere  and  Shap 
the  rainfall  diminishes  somewhat  in  the  mountain  areas.  But  in 
the  lower  ground  still  farther  east  the  rainfall  steadily  but  more 
rapidly  diminishes,  until  at  Milbum  (044  feet)  the  mean  for  the 
liit  ten  years  has  been  about  83  inches  on  175  days  in  the  year. 
At  Kenoal  the  mean  appears  to  be  about  50  inches,  and  the 
number  of  wet  days  about  190  in  the  year;  at  Kirkby  Lonsdale  it 
ia  rather  less,  and  at  Kirkby  Stephen  less  again.  The  mean  tem- 
perature for  January  la  between  33'  and  39*  F.,  February  40'-4r, 


March  4r-42*.  April  46'-47*,  May  51*.  June  58',  .July  CO'-tJl', 
Augiist  CO",  SoptemVer  56",  October  49*,  November  42%  and 
December  38''-40*.  The  principal  characteristic  of  tho  climate  is 
the  pruponderanco  of  cloudy,  wet,  and  ccld  days,  especially  in  the 
spring  and  the  autumn, — combining  to  retard  the  growtli  of  vege- 
tation. The  late  stay  of  cold  winds  in  tho  spring  has  much  to  do 
with  tho  same,  esj^ecinlly  in  tho  lowlands  extending  along  tho  foot  of 
the  Cross  Fell  escarpment  from  Bruugh  north-westwards.  Here,  for 
weeks  at  a  time,  prevails  a  kind  of  cyclono  revolving  on  a  horizontal 
axis  parallel  to  tho  escarpment, — the  "  helm-wind."  Tho  remaik- 
nble  feature  connected  with  it  is  that,  when  tho  wind  is  rushing  furi- 
ously from  tho  slopes  of  the  escarpment  in  tho  direction  of  tho  low 
grounds,  little  movement  of  tho  air  can  bo  detected  on  the  sumnut. 

Flora  and  Fauna. — Aniong  tho  denizens  of  the  mountains  arc 
several  plants  distinctly  alpine  in  character  ;  and  others,  more  or 
less  boreal  in  their  princi|>al  stations,  Ai-e  hero  found  at  nearly  their 
southernmost  point  of  distribution.  Bog  plants  aro  also  conspicu- 
ous in  their  variety,  and  include  several  forms  of  acme  rarity.  The 
lichens,  mosses,  and  ferns  aro  well  represented.  Of  trees  tho  oak 
and  the  common  elm  do  not  seom  quite  at  homo  anywhere  except 
in  the  more  sheltered  nooks,  and  in  parks  and  other  cultivated 
places.  But  the  place  of  the  common  elm  is  well  supplied  bv  the 
wych  elm,  which  grows  to  great  perfection..  In  place  of  tho  oalc  the 
sycamore  is  seen  almost  cverywiiero  iu  tho  lower  lands  ;  and  there 
ore  probably  few  parts  of  England  where  tho  ash  thrives  bo  well,  or 
attains  to  so  largo  dimensions.  On  tho  higher  lands,  up  to  tho  upper 
limit  of  woodland  growth,  the  birch,  the  hazel,  and  the  mountain 
ash,  and,  in  limestone  districts  especially,  the  yew  aro  tho  prevailing 
trees.  Tho  alder  is  abundant,  and  willows  of  various  kinds  occur. 
The  upland  character  of  the  region  affects  also  its  faunn.  The 
badger,  the  polecat,  and  perhaps  even  the  wild  cat  are  still 
mot  with  in  Westmorland.  The  lineal  descendants  of  the  wild 
red  deer  range  over  a  carefully-preserved  remnant  of  the  primeval 
forest  in  more  than  one  place.  The  raven,  the  peregrine,  and  the 
buzzard  may  still  bo  seen,  and  tho  moors  sustiiu  a  considerablo 
variety  of  birds  other  than  grouse.  Tho  whistle  of  tho  golden 
plover  and  tho  note  of  tho  curlew  ore  intimately- associated  with 
the  scenery  of  the  moory  uplands.  In  the  lowlands  tho  avifauna  is 
characterized  rather  by  the  absence  of  many  forms  common  in  the 
south  than  by  tho  presence  of  birds  elsewhere  rare.  Tho  orni- 
thologist cannot,  however,  help  being  struck  with  tho  comparative 
abundance  of  the  redstart,  the  woodwran,  and  the  grasshopper 
warbler,  none  of  them  very  common  in  other  parts  of  England. 

J/incm^^.— Coal,  the  most  important  mineral  produc*.,  occurs  in 
connexion  with  the  Carboniferous  rocks,  but  most  of  the  scams 
are  thin  and  their  (quality  is  inferior,  so  that  they  have  long 
ceased  to  have  tho  industrial  importanco  they  once  •  possessed. 
Fireclays  of  excellent  quality  and  of  unusual  thickness  occur'  with 
the  coals  at  Argill,  but  hav-^  not  hitherto  been  turned  to  indus- 
trial account.  ^  Amongst  tho  building-stones  those  of  the  New 
Red  certainly  Reserve  tho  first  rank.  T-lio  warrii-tinted,  easily- 
worked,  and  durable  Penrith  Sandstone  furnishes  one  of  the  finest 
building-stones  in  the  kingdom;  while  the  associated  Brockrams 
are  in  their  own  way  hardly  less  valuable  ;  and  the  name  may  be 
said  of  tho  St  Bees  Sandstone,  whence  the  materials  used  on  so  many 
of  the  larger  public  buildings  of  tho  northern  part  of  the  county 
have  been  derived.  Tho  Carboniferous  rocks  nearly  everywhere 
furnish  durable  freestones  and  good  liags.  Tho  Silurian  rocks 
likewise  yield  building-stones,  but  somewhat  difficult  to  work. 
Some  of  the  thinner  beds  of  Carboniferous  sandstone  are  occasionally 
quarried  for  roofing  purposes.  The  Coniston  Flags  are  quarried  at 
several  places  on  the  south  side  of  tho  county  ;  while  in  the 
north-western  parts  cleaved  beds  of  volcanic  ash,  belonging  to  the 
Borradale  Series,- have  long  furnished  an  ample  supply  of  the  well- 
known  "green  slates."  Amongst  stones  available  for  ornamental 
puri>oses  tho  Shap  granite-porphyry  is  undoubtedly  the  finest,  as 
its  choice  for  decorative  purposes  in  our  large  cities  has  shown 
abundantly.  In  the  way  of  marbles  there  are  the  bituminous 
limestones  at  the  base  of  the  Yoredale  Rocks,  and  the  encrinital 
limestones  nearer  their  top,  both  much  appreciated  ;  while  aniun^ 
limestones  of  different  ch.^racter  there  are  the  mottled  and 
variegated  limestones  of  several  places  in  the  neighbourliood  of 
Kendal  in  the  southern  and  of  Asby  in  the  northern  parts  of  the 
county.  Well-chosen  specimens  of  Brockram  have  a  (ilyasing  oiroct 
when  polished.  Gypsum  is  worked  extensively  in  the  New  Red 
rocks  in  the  neighbourhood  of  Kirkby  Thoro  and  Temple  Sowerby. 
Amongst  the  ores  of  the  useful  metals  those  of  lead  are  of  prime 
imnortance.  The  rich  lodes  of  Greenside  mines  were  until  lately 
rccKoned  amongst  the  finest  of  their  kind  in  the  United  Kingdom, 
and  they  have  also  supplied  considerablo  quantities  of  silver, 
which  has  been  extracted  from  the  lead.  The.sc  were  worked  in  the 
volcanic  rocks.  Copper  and  zinc  ores  also  occur  in  small  quan- 
tities. Haematite  has  been  discovered  here  and  there  at  man]/ 
points,  especially  where  calcareous  strata  have  been  affected  by 
infiltration  from  the  New  Red  rocks. ^ _ 

1  For  other iniaei  all  n[  ^Vcst^1o^laIld.  tho  inU-rest  of  which  Is  chiefly  KlentlAd 
>oe  Trant.  Cutn^.  and  Wut,  Aaaz.,  Kos.  7,  6,  and  8, 
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^jrfc-.:/<ur<.— According  to  the  Agricultural  Bitnras  for  J887 
the  total  extent  of  green  crops  was  10,232  acres  ;  of  corn  crops, 
19,124,  whereof  17,320  were  of  oats,  and  only  169  of  wheat,  and", 
118  of  rye;  seed-grasses,  U,951 ;  and  207,017  acres  of  permanent 
pasture.  The  total  number  of  horses  is  given  as  8547;  of  cows 
and  heifers  in  milk  or  in  calf,  24,097;  of  other  cattle,  39,225; 
of  sheep,  334,976;  and  of  pigs,  4731.  There  were  59  holdings  of 
less  than  an  acre;  495  of  from  1  to  5  acres;  792  of  from  5  to  20 ; 
819  of  from  20  to  50 ;  790  of  from  50  to  100 ;  641  from-100  to  300; 
64  from  300  to  600;  31  from  500  tolOOO  ;  and  3  holdings  of  above 
1000  acres.  The  total  number  of  owners  is  stated  in  the  Jietuni 
of  Owners  of  Land,  1873,  as  4376;  the  extent  of  lands  held  by 
them  was  335,160  acres,  with  a  gross  estimated  rental  of  £442,320, 
while  114,232  acres  were  commons  or  wasio  land.  Seven  pro- 
prietors then  owned  more  than  6000  acres  eaclr; — earl  of  Lonsdale, 
39,229;  Sir  H.  J.  Tufton,  16,094;  marquis- of  Hcadfort,  12,851; 
Hon.  Mary  Howard,  8868;  W.  Wilson,  8690;  G.  E.  Wilson,  7630; 
W.  H.  Waktfield,  5584.  A  Urge  part  of  Westmorland  was  for- 
merly in  the  hands  of  what  are  called  "statesmen,"  whose  hold- 
ings were  usually  of  small  extent,  bat  were  sufficient,  with  careful 
management,  for  the  respectable  maintenance  of 'themselves  and 
their  families.  The  proportion  of  landowners  of  this  class  is  now, 
howerer,  comparatively  small.  The  meadow-land  yields  grass  of 
first-rate  quality.  Grass  of  inferior  value  characterizes  the  jasture- 
lands;  while  on  the  fell  (or  unenclosed)  land,  except  in  limestone 
areas,  the  herbage  consists  chiefly  of  the  coarsef  Kinds  of  gras«, 
bents,  and  heather.  These,  however,  furnish  nourishment  for  the 
hardier  breeds  of  sheep,  which  are  pastured  there  in  large  numbers. 
It  is  from  the  sale  of  these,  of  their  stock  cattle,  horses,  and  pigs, 
and  of  their  dairj-  produce  that  the  staple  of  the  fanners'  iscome 
is  derived. 

Uanufattura. — TJie  manufacturing  industries,  owing  to  the 
absence  of  any  large  supplies  of  native  fuel,  are  not  numerous. 
The  principal  is  woollen  manufacture  in  one  form  or  another,  and 
this  18  chiefly  confined  to  the  low  country  in  and  near  Kendal. 
Bobbin-making,  fulling,  snuff-grinding,  and  several  small  industries 
are  carried  ou  at  a  profit,  owing  to  the  water-power  available  at 
so  many  points.     Paper-making  is  also  carried  on. 

Administration. — There  are  five  lieutenancy  subdivisions,  and  two 
police  divisions.  There  are  109  civil  parislies  in  the  county.  It 
is  in  the  diocese  of  Carlisle,  is  in  the  York  military  district,  and 
forms  part  of  the  northern  circuit  There  is  one  court  of  quarter 
sessions  for  the  county,  and  fivo  Pe'ty  sessional  divisions.  The 
assizes  are  now  held  at  Carlisle.  The  principal  town  is  Kendal, 
which  had  in  1881  a  population  of  13,696.  Other  towns,  all 
much  leas  important  as  regards  both  size  and  population,  are 
Appleby,  Kirkoy  Lonsdale,  Bowness,  Kirkby  Stephen,  Ambleside, 
Shap,  and  Orton.  The  county  sends  two  members  to  parliament, 
representing  the  Iforthem  (or  Appleby)  and  the  Southern  (or 
Kendal)  Divisions  respectively. 

Population. — According  to  the  census  of  1881  there  were  64,191 
iohabitsnta  (31,515  males,  32,676  females),  the  decrease' since  1871 
being  819.  The  proportion  of  population  to  acreage  is  1  person 
to  7  "80  acres.     The  |>eoplc  of  Westmorland  may  be  described  as  a 

firevalently  tall,    wiry,    long-armed,   big-handed,    dark-grey-eyed, 
resh-coloured  race.     In  diaposition  they  are  a  cautious,  reserved, 
ataid,  matter-of-fact,  sober-minded,  unemotional  race,   somewhat 
•low-wittcd,  but  not  by  any  mc.ins  <lull,  and  are  thrifty  Itcyond 
measure.     The  general  character  of  the  dialects  of  Westmorland 
is  that  of  a  basi!i  of  Anglian  speech,  influenced  to  a  certain  extent 
by  the  apc«ch  current  «monp«t  tli*'  non- Anglian  peoples  of  Strath - 
cfyde.     This    ii  '      ■■iter  though   variable   ex- 

tent by  the  in  •  ^n  forms  cf  upcecli  intro- 

dneed  at  variou    ,  th  and  the  12tn  centuries. 

Three  well-mark*:^]  dialects  can  be  made  out 

Antiquititt  and  HiMory. — Amongst  tha   oldest  monnmcnti  of 
Wnlmorlniid    arc  the  circular  eartliworks   called  King  Arthur's 
Round  Tatile  and  Mavltrough.  Iwth  close  to  Penrith.     Barrows  and 
tnmoli  are  r'»inmon  in  the  wibler  f-arts  of  the  county,  more  espe- 
cially along  llie  limestone  hills  near  Orton.     Traces  of  earthworks, 
reaanle<l  as  Cidtic.  occur  near  Crosby  Ravensworth,  and  at  a  few 
otV^"     '  T     '      -      -  — '  -  -,j,(i  other  structures  of  the  ».imo 

oat  •  ■. rr.n  Ravenptonrililf  and  Ph.ip. 

8t'  type  and  impl'-nui,"'.  rf  t  rrn.-o 

ha-  Cup-marked  Bf'  ■  ■  n 

no'  -liurfh  was  fount!  'ig 

an  ii>-'  i'l  'Jrerk,  or  Critic,  or  .■>-......*...  ...u. 

Well-mai  •  ,'»n  of  the  county  by  the  Komans 

exist   In    '  ,    tliwir  nltir^i,   nn'l    thrii*  r^.jni. 

M-  i  'y 


wl< 
up 

Boni;4'.f ,    aii-1 
ran>ly  ••rlier  i 
chorthca.  and  i;. 


"   oltlcr  cburrhm.     («o*mI 

^•rpTirn,    \.r^r.z    Mnrton, 

.1   work, 

:   of  the 

.   -i.u  caatlci 


especially  it  is  evident  that  their  sites  had  been  used  as  strongholds 
through  a  long  succession  of  periods,  extending  in  some  cases  far 
back  into  prehistoric  times.  From  the  12th  century  downward 
each  jKriod  of  the  histoiy  of  Westmorland  may  bo  said  to  be  fairly 
well  represented.  (J.  G.  G.) 

■"WESTOX-SUPER-MAEE,  a  watering-place  of  Somer- 
set, England,  is  situated  at  the  northern  extremity  of 
Uphill  Bay,  a  recess  of  the  Bristol  Channel,  and  on  a 
branch  of  the  Great  Western  Railway,  138 J  miles  from 
London,  20  south-west  of  Bristol,  and  "20  north-west  of 
Wells.  It  is  built  partly  on  level  ground  noar  the  shore, 
and  partly  on  the  slopes  of  Worlebury  Hill,  which  aids 
in  sheltering  it  from  the  north  and  east.  On  this  account, 
as  well  as  from  its  bracing  and  dry  air,  it  has  won  con- 
siderable favour  both  as  a  winter  residence  and  as-  a 
summer  resort.  Many  villas  have  been  built  in  it  by 
persons  engaged  in  business  in  Bristol.  An  esplanade 
about  3  miles  in  length  has  been  constructed  at  a  cost  of 
£30,000.  The  pier,  which  altogether  is  1040  feet  in 
length,  and  includes  the  rocky  island  of  Birnbeck,  is  north 
from  the  town  at  the  extreme  end  of  Worlebury  Hill, 
where  also  are  the  Prince  Consort  promenade  gardens. 
The  church  of  St  John,  built  in  1S24,  mostly  on  the  site 
of  the  old  one,  contains  some  old  monuments.  The 
other  principal  public  buildings  ER-e  the  town-hall  in  the 
Venetian  style,  the  assembly  rooms,  the  market-house, 
the  Weston  county  club,  the  church  institute,  the  hospital 
and  dfepensary,  and  the  West  of  England  sanatorium, 
which  since  its  enlargement  in  1882  contains  100  beds. 
The  town  has  been  long  famed  for  its  potteries.  The 
population  of  the  urban  sanitary  district  (area  2770  acres) 
in  1871  was  10,508,  and  in  1881  it  was  12,864. 

Tho  town  was  included  in  an  ancient  Rritish  settlement,  of  which 
Worleburj-  Hill  was  the  citadel.  Tho  ramparts  of  this  fortress  still 
remain,  including  a  number  of  hut  circles,  beneath  which  skeletona 
and  Celtic  remains  have  iKcn  found.  In  Domesday  Wcstono  i» 
described  as  held  by  the  bishop.  In  the  time  of  Edward  tho  Con- 
fessor it  was  held  by  Algar.  In  1690  it  wai  purchased  by  the  Ilgotta, 
the  present  lords  of  the  manor.  The  growth  of  the  town  isentiiTly 
inodern.  About  tho  beginning  of  the  century  it  consisteil  of  about 
twenty-four  cottages  inhabited  by  fishermen.  A  hotel  for  the  n»- 
ception  of  visitors  was  erected  in  1805,  and  an  esplanade  Liegun  in 
1825,  since  which  time  it  has  made  rapid  progress. 

WESTPHALIA  (Germ.  Westfakn),  a  province  in  the 
west  of  Prussia,  is  bounded  on  the  N.  by  the  province  of 
Hanover,  on  the  E.  by  the  province  of  Hanover,  tho 
principalities  of  Lippe-Detmold  and  Schaumburg-Lipj^e, 
tho  duchy  of  Brunswick,  the  province  of  Hesse,  and  tho 
principality  of  Waldcck,  on  the  S.W.  by  Bhenish  Prussia, 
and  on  the  N.W.  by  Holland.  Its  greatest  length  fiom 
north  to  south  is  110  milco,  its  greatest  breadth  is  12'l 
miles,  and  its  total  area  is  7800  square  miles. 

The  Lip|>e,  an  affluent  of  the  Rhine,  flowing  from  cast 
to  west  across  the  province,  divides  it  Into  two  parts,  di»- 
similar  in  their  character.  The  nbithern  portion,  a  con- 
tinuation ofvthc  plain  <ji  the  Netherlands,  is  Hat,  with  tho 
exception  of  the  ea.st,  which  is  occupied  by  the  Woscr 
Hills.  South  of  the  Lippo,  on  tho  other  hand,  the  province 
is  occupied  by  numerous  small  chains  and  grotiin  of  hilla, 
enclosing  many  l>cautiful  valleys.  Between  tlio  parallol 
courses  of  tho  Lippo  and  Ruhr  stretches  the  low  chain 
of  tho  Haar  or  Haarstrang  (850-lOfiO  feel),  which  i* 
steep  on  its  southern  face,  but  slopes  gradtially  down  on 
tho  north  to  tho  Valley  of  tho  Lippc;  known  as  the  Hcllwog. 
The  rugged  mountain  district  touth  of  tho  Ruhr  is  known 
as  the  Siiucrlnnd,  and  its  eastern  p<irtiou,  the  plateau  of 
Winfcrhcrp,  is  the  highest  ]iftrt  of  the  province.  Tho 
culminating  jniint  is  tho  Astrnborg  (2700  feet).  Thia 
plateau  is  connected  with  tlic  Wcstcrwald  on  the  soiilk- 
west  border  by  tho  Rothhaar  or  Rothlagcrgcbirgc.  Weal- 
phalia  is  dividrxl  l<rtween  tho  l<asin.<  of  the  Rhine,  Kms, 
and  Wcacr.  The  Rliine  itj>clf  does  not  tonch  Wwlplinlia, 
but  ila  affluents,  the  Lippe  and   Ruhr,  arc   the  leading 
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glntma  in  tho  p« ovinco.  Tlic  Ems,  entering  Wcstplmliii 
from  Lippo,  flowj  north-west  and  enters  Hanover.  The 
Wcser  crosics  th 3  northoast  of  tho  province,  piercing  tho 
Wmct  Hills  In'^meana  of  tho  narrow  j>a&5  known  ns  tho 
Porta  Weotphali-'a  or  Wostphalian  Gate.  All  these  streams 
art)  na\"ig!vl>l«  for  barges  nnj  small  vessels.  Thoro  aro  no 
lakes  in  tho  province.  The  clinmto  is  on  tho  whole  tora- 
pcrete,  though  somctimca  tho  winters  aro  severe  among 
the  mountains. 

About  42  yvT  rent,  of  the  snrfaco  is  given  np  to  ORricuIlHre,  25 
per  cent,  to  jviiturv's  and  moors ;  28  per  cent,  is  unJor  woo^i ;  anil 
tho  reraiiuijcr  is  uni'roductivo.  The  iVrlility  of  the  soil  \-.;r:e3  ;  it 
is  mwt  uuft?rtilo  iu  tho  uortb  and  noi'.h-oasu  A  gre.%t  proportion 
of  the  laud  is  in  tho  haiids  of  small  farmors  and  peasant  proprietors, 
who  u  a  class  are  well-to-do,  though  their  system  of  farming  is 
in  aoino  respects  antiquated.  Grain  of  various  kinds  is  j^xuvn, 
thoQgb  not  in  suHicient  quantity  to  meet  tho  demands  of  tho  pro- 
Yinc«  ;  pc'tatocs,  pcoso  and  beans,  fruit,  and  tobacco  aro  also  pro- 
duced ;  but  perhaps  the  most  important  crops  are  hemp  and  nox, 
which  places  Westphalia  anions  (he  Iciding  flax-pr«ducing  districts 
of  Germanv.  The  forests  are  chielly  on  tho  mountains  of  tho  Sauor- 
land,  and  In  the  south  gcniTally.  Considerable  numbers  of  vattlo 
and  pigs  are  reared,  the  latter  yielding  the  well-known  Westplmlhin 
hams ;  goats  are  also  numerous  in  some  districts  ;  and  Government 

Sys  aome  attention  to  the  breeding  of  horses  in  this  province. 
eep  ar«  comparatively  few.     (Compare  the  agricultural  statistics 
under  Pkpssia.) 

In  virtue  of  its  abundant  coal  and  iron  Westphalia  is  ono  of  tho 
bnsiest  industrial  quarters  of  Germany.  There  are  coal-fields  in 
tho  north  and  in  other  districts,  and  the  great  coal-field  of  the 
Ruhr  extends  into  the  province.  The  district  of  Amsberg,  occupy- 
ing the  sonth  of  the  province,  is  the  centra  of  tho  mineral  industry. 
Dortmund  gives  name  to  one  of  tho  five  mining  districts  into  which 
Prussia  is  ofEcially  divided.  "Westphalia  jirojuces  more  iron  ore 
than  any  other  province  in  Prussia  except  the  Rhino  province  and 
Silesia ;  n^xt  to  Silesia  it  produces  the  roost  zinc,  and  next  to 
Saxony  the  most  copper ;  and  it  yields  moro  sulphur  than  any 
other  province.  Argentiferous  lead,  antimony,  limestone,  gypsum, 
marble,  and  slates  are  also  worked.  Thero  are  seven  salt-works 
and  numerous  mineral  sprincfs. 

'  The  mineral  wealth  of  tno  province  encourages  an  extensive 
inannfactnring  industry,  the  loading  branches  of  which  aro  lineii- 
weaving  and  iron-working.  The  linen  industry  is  very  ancient, 
and  since  the  14th  century  has  nourished  in  this  province  between 
tho  Lippo  and  Weser.  /ts  chief  centro  is  now  Bielefeld,  which 
also  manufactures  jute.  The  cotton  factories  of  Miinster  are  im- 
portant Woollens,  stockings,  and  ribbons  aro  also  manufactured 
to  some  extent.  The  principal  seats  of  the  metallic  industries  are 
laerlohn,  Liidcnscheid,  Altcna,  llngen,  and  the  "  Enneper  Strasse," 
a  valley  7  miles  long  and  three  quarters  of  a  mile  wide,  lying  along 
the  Ennepeand  containing  as  its  chief  towns  Haspc  (731S  inhabi- 
tsnts)  ana  Gevelsberg  (7065).  Cast  and  wrought  iron,  steel,  rails, 
wire,  bUdea  and  tools,  machinery  and  small  iron  and  steel  goods, 
bronze,  brass,  and  plated  articles  are  among  the  leading  products. 
Vitriol,  glass,  and  paper  are  &lso  made.  An  active  trade  is  carried 
on  in  the  manufactured  goods,  and  iu  timber,  hams,  and  sausages. 
T^e  leading  commercial  towns  are  Bielefeld,  Iscrlohn,  and  Dort- 
mund. Minden  has  a  port  on  the  Weser;  Beverungcn  is  ttie  centre 
of  tho  com  trade;  and  Paderbom  is' the  chief  wool-market.  The 
roads  aro  good,  and  tho  railways  nume;  ^is  and  convenient. 

The  population  in  1835  was  2,202,726,  or  282  per  square  mile. 
About  52  percent  are  Roman  Catholics,  most  of  whom  aro  found 
in  the  southem  dbtrict  of  Arnsberg.  About  46J  per  cent,  aro 
Protestants,  tho  remainder  aro  Jews  and  others.  Education  is 
well  attended  to.  The  scat  of  goveiTimcnt  is  at  lliinster  ;  and  tho 
province  is  divided  into  tho  three  districts  of  Minden,  Miinster, 
and  Amsberg.  It  has  thirty-one  members  in  the  Prussian  parlia- 
ment, and  seventeen  in  tho  imperial  diet. 

Westphalia  was  the  name  given  to  tho  western  portion  of  the 
early  duchy  of  Saxony  (vol.  xxi.  p.  351).  When  Henry  the  Lion 
fell  under  the  ban  of  the  empire  his  Saxon  domains  were  distributed 
br  the  emperor.  The  Sauerland  and  some  other  parts  of  West- 
phalia fell  to  tho  archbishops  of  Cologne,  who  afterwards  received 
from  Frederick  Bnrbarosaa  the  title  of  dukes  of  Westiihalia  and 
Angria.  The  northern  portion  of  the  original  Westphalia  became 
tho  nucleus  of  the  circle  of  Westphalia  in  Maximilian's  adminis. 
tratire  organization  of  tho  empire,  while  theduchy  of  Westphalia, 
as  an  apanage  of  Cologne,  was  included  In  tho  scattered  circle  of 
the  Lower  Rhine.  Tho  circle  of  Westphalia  embraced,  roughly 
speaking,  what  is  now  Oldenburg,  Hanover  to  the  west  of  the 
Weacr,  tho  dUtricts  of  Miinster  and  Minden,  and  a  few  other 
territories,  an  area  of  about  27,000  square  miles,  which  in  Maxi- 
milian's time  was  divided  among  four  bishoprics  and  innumer- 
able small  secular  slstcii  with  an  aggregate  population  of  about 


S.OOO.OOO.  Tho  peace  of  Luneville  in  1801  trnnsferred  all  jiaita  of 
this  circle  west  of  tho  Uhine  to  France,  while  in  1803  the  duchy 
of  Weslphali.i  w:.i  granted  to  tho  duko  of  Hes-se-Nassau  as  com- 
pensation for  his  former  possessions  to  tho  west  of  the  Rhino,  which 
naJ  also  been  added  to  i' ranee. 

In  1807  Napoloou  constituted  tho  kingdom  of  Westphalia  and 
gave  it  to  his  youngest  brother  Jerome.  It  comprised  all  tho 
Prut^inii  provinces  as  far  oast  as  tho  Elbe,  and  extended  south  to 
I'uldrt  and  tho  Thuringian  states,  embracing  an  area  of  about 
14,880  sqiiare  miles,  with  a  population  of  2,000,000.  Nearly  tho 
whole  of  Hanover  was  added  to  this  kingdom  iu  1810  ;  but  next 
year-Napoleon  again  took  away  tho  greater  part,  as  well  as  other 
tenitories,  leaving,  however,  17,740  siiuaro  miles,  with.  2,057,000 
inhabitants.  This  kingdom  was  intondei^  to  take  the|lead  in  tho 
Confederation  of  tho  Kliine.  After  the  battle  of  Loipsic  i'n  1813 
the  kingdom  of  Westphalia  was  abolished,  and  things  reverted  to 
their  previous  order  until  tho  congress  of  Vienna  rearranged  the 
map  of  Europe,  when  Westphalia  as  \«  now  understand  the  term 
was  assigned  to  Prussia. 

Tho  jicaco  of  Westphalia,  concluded  in  1648  at  Osnabriick  and 
Miinster,  put  an  end  to  tho  Thirty  Years'  War  (see  Germany,  vol. 
X.  p.  501). 

^VEST  POINT,  the  seat  of  tho  United  States  military 
academy,  on  tho  Hudson,  in  Orange  county.  New  York. 
See  Army,  vol.  ii.  p.  G19. 

WE.ST  TROY,  a  village  of  Albany  county.  New  YorK, 
United  States,  is  situated  in  the  bottom-land  on  the  west 
bank  of  the  Hudson,  opposite  Troy,  with  which  it  is  con- 
nected by  an  iron  bridge,  and  5  miles  north  of  Albany. 
It  is  at  the  termini  of  the  Erie  and  Champlain  Canals,  and 
is  on  a  railroad  line  of  the  Delaware  and  Hudson  Canal 
Company.  The  village  is  well  laid  out,  has  water  and 
gas,  is  provided  with  street  cars,  and^bas  extensive  manu- 
factures of  a  varied  character,  but  particularly  of  iron. 
The  Watervliet  (United  States)  arsenal  is  situated  here. 
The  population,  10,693  in  1870,  was  8820  (2427" of  foreign 
birth)  in  1880. 

WEST  VIRGINIA,  one  of  the  NortTi-Eastorn  Central 
States  of  the  American  Union,  lying  between  37°  6'  and 
•10°  38'  N.  lat'.,  is  bounded  on  the  N.  by  Pennsylvania  and 
Maryland,  on  the  E.  and  S.  by  Virginia,  and  on  the  W. 
by  Kentucky  and  Ohio,  and  has  an  area  of  24.780  square 
miles. 

The  form  of  the  State  is  extremely  irregular.  It'  may 
be  roughly  likened  to.an  ellipse,  th6  greatest  diameter  of 
which  lies  nearly  .north-east  and  south-west.  Its  boundary 
upon  the  east  and  south  is  made  up  of  the  irregular  line 
which  limited  the  counties  which  ■n'ere  set  o£E  from 
Virginia  for  the  formation  of  this  State.  Upon  the  west 
the  boundary  is  Iov/-water  upon  the  further  shore  of 
the  Big  Sandy  and  Ohio  rivers.  A  long  narrow  strip, 
known  as  the  "Panhandle,"  projects  noii^hward  some 
sixty  miles  along  the  Ohio, — the  boundary  being  the  con- 
tinuation of  the  straight  line  which  separates  Ohio  and 
Pennsylvania.  To  the  east  of  this  the  northern  boundary 
follows  Mason  and'  Dixon's  line ;  then,  dropping  in  a 
due  south  direction  to  the  "Fairfax  Stone,"  it  follows 
thence  easterly  the  course  of  tho  Potomac  to  its  junction 
with  tho  Shenandoah. 

The  entire  State  is  mountainous  or  hilly,  being  com- 
prised within  the  region  known  as  tho  Cuniberland  or 
Alleghany.-  plateau.  Tho  highest  land  in  tho  State  is 
upon  the  eastern  and  southern  boundary,  where  the 
plateau  in  many  places  reaches  elevations  exceeding  4000 
feet.  Thence  the  country  has  a  general  slope  to  the 
north-west,  and  is  lowest  along  the  Ohio,  where  the 
elevation  is/'but  GOO  to  800  feet.  This  plateau  has 
been  subjected  to  streanf  erosion  until  it  has  become  a 
network  of  narrow  crooked  ridges  with  deep  gorges  or 
narrow  valleys.  The  height  of  the  ridges  and  the  depth  of 
tho  valleys,  together  with  the  ruggedness  of  the  country, 
diminish  towards  tho  north-west,  until  near  the  Ohio 
the  hills  become  rounded  and  softened  iu  outline,  and 
the  valleys  are  broad  and  fertile. 
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The  drainage  srstera  of  the  State  is  in  some  respects 
pecnliar.     Although    the    general    slope    is    towards    the 
north-west,   the   Potomac,  which  flows  south-easterly  to 
the  Atlantic  Ocean,  has  cut   iU  way  far  back  into  the 
plateau,  and  drains,  by  means  of  numerous  long  branches, 
the  north-eastern  quarter  of   the  State.     The  remainder 
of  the  State  is  drained  to  the  Ohio  by  means  of  several 
large  branches   which    flow  in   a  general   north-westerly 
direction.     Heading  in  the  south-west  is  the  Big  Sandy, 
forming  a  portion  of  the  State  boundary.     Fourteen  miles 
above  its  moath  enteis  the  Guyandottc,  and  50  miles  above 
the   Guyandotte  comes  the  Great  Kanawha,  one  of   the 
principal  branches  of  the  Ohio.     This  large  and  powerful 
stream  has  cut  its  way  back  beyond  the  crest-line  of  the 
plateau,  tapping  numerous  streams  in  south-west  Virginia 
and  western  North  Carolina,  so  that  its  sources  are  now 
against  the  Blue  Ridge  in  the  latter  State.     It  is  known 
in  North   Carolina  and  Virginia,  and  in  West   Virginia 
to  the   Great   Falls,  by  the   name   of   New  River.     In 
West    Virginia    it    has    numerous   large    tributories— the 
Big  and  Little  Coal  rivers,  Piney,  and  Bluestone  from  the 
south,  and  the  Pocotaligo,  Elk,  Gauley,  and  Greenbrier 
from  the  north.     The  ne.xt  branch  of  the  Ohio,  proceeding 
lorthward,  is  the  Little  Kanawha,  which  empties  into  the 
Ohio    at    Parkersburg.     The    north-westei*    part    of   the 
State  is  drained  by  the  Monongahcla,  one  of  the  two  head 
branches  of  the  Ohio,  and  its  tributaries,  the    principal 
of  which  are  the  Tygart's  Valley,  Cheat,  and  Buckhannon 
rivers.     Of  these  streams  the  Ohio  is  navigable  for  river 
Eteamers  at  nearly  all  stages  of  water.     The  same  may 
be  said  of  the   Kanawha  to  a  point  near  the  Kanawha 
Falls,  while   the   Big   Sandy,  the  Guyandotte,   and   the 
Monongahela  are  navigable  for  flat  boats  for  long  distances, 
and  these,  as  well  as  numerous  other  streams,  arc  largely 
used  for  the  floating  of  lumber.     All  the  -treams  of  the 
Statfe,  and  especially  the  smaller  ones,  have  a  rapid  fall, 
but  their  enormous  water-power  has  as  yet  been  utilized 
only  to  a  trifling  extent. 
CUinite.        -he  climat.?  is  nowhere  severe,  although,  owing  to  the  range  m 
elevatioQ  within  the  State,  there  is  a  considerable  nn^  in  tcm- 

Craturc.  The  mean  annual  temperature  ranges  from  54  to  5S°  F., 
ing  highest  in  the  neighbourhood  of  the  Ohio,  in  the  western 
part  of  the  State,  and  lowest  upon  the  high  mountains  in  the 
cottcro  and  notth-easUrn  portion.  The  maximum  is  rarely  above 
65'  in  any  portion  of  the  State,  while  the  minimum  occasionally 
reaches  10'  in  the  more  mountainous  section.  The  rainfall  may 
to  given  broadly  at  between  40  and  60  inchea  annually.  It  alao 
Tirwii  with  the  eU'vation,  being  Ie««  in  iht  lower  portions  and 
greatest  upon  the  high  mountains. 
FtOU  Tin-  fauna  of  the  State  ia  that  common  to  the  whole  southern 

Apialachian  region.     Mnrh  if  the  area  being  M  yet  in  a  state  of 
nature,  deer  of  the  wl  jecies  am   still  a1       ' 

black  bear  are  not  nnfr  ■   with  in  the  ni"r  i 

pep,,..  .^...  ,  .      Wi'i.l  ; ...     still  found  in  m  ^ 

■'s  have  long  been  a  popular  resort  for  huuUrs, 
.  abounding  in  trout,  afford  an  wjually  attractive 

T. 

.urcci  of  the  Slato  are  enormous,  and  a  amall  pro- 

,.i,  amounting  to  only  aliout  25  per  cent,  has  l)«n 

The    remainder  is    covcreil    with    virgin    fcrest.     This 
i^inlr  rff  >>ro<%'M>>qf<-d  trffa  of  the  most  valuable  aorta  for 
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Webster  and  Pocahontas  conntics  to  Rich  Mountain  in  Randolph 
county;  following  this  UstbameJ  riJgc  to  Laurel  Mountain,  the 
dividing  line  between  Upshur  county  on  the  wc5.t  and  lUndolpU 
and  Hal  hour  counties  on  the  east,  and  thence  with  the  Briery 
Mountain  into  Preston  county,  and  soon  to  the  Pennsylvania  Stat« 
line."  All  the  area  to  the  west  of  this  line  is  underlain  by  coal.  To 
the  cast  of  it  there  are  small  outlying  patches,  as  in  Greenbrier, 
Meadow  Mountain,  and  possibly  in  Pocahontas,  Tucker,  Grant,  and 
Mineral  counties,  but  these  are  unimjiortant  as  compared  with  the 
vast  areas  in  the  west  In  the  gorge  of  cver>-  large  stre.im  llowing 
through  this  area  are  seen  outcropping  beds  of  coal,  easily  acces- 
sible to  the  miner,  and  requiring  only  facilities  of  trar.v.  ;rta;inii 
to  render  the  mineral  of  commercial  value.  In  the  matter  of  coal 
production  tbe  State  ia  rapidly  acquiria"  prominence.  From  a 
production  in  1873  of  600,000  tons,  it  reached  in  1S86  a  production 
of  over  4,000,000  tons,  being  exceeded  by  only  four  of  the  States, 
viz.,  Pennsylvania,  Illinois,  Ohio,  and  Iowa.  The  production  is 
limited  only  by  the  demand,  as  the  supply  is  almost  ineihaustiWe. 
The  coals  of  the  Stats  arc  of  every  variety  except  anthracite,  and 
are  noted  for  their  purity  for  coking,  steam,  and  gas  purposes  and 
for  domestic  fuel.  ,     >.     c    .      i    .  ■ 

Iron  ore  ia  abundant  in  various  portions  of  the  St«t^  but  u 
worked  only  to  a  comparatively  limited  extent  ,.,.,,.       , 

Salt  springs  aro  found  in  the  vaUcy  of  the  Kanawha  and  in  that  Minetil 
of  the  Ohio,  and  there  ate  extensive  evaporating  works  in  both  these  springs, 
localities.  The  production,  however,  has  been  reUtdcd  by  t.io 
competition  of  those  in  Michigan,  owing  to  the  greater  clu  ■; :  ■( 
of  fuel  and  better  facilities  for  transportation  in  the  latter  li  >>..:.. 
The  production  of  salt  in  West  MrginU  in  1886  amounted  to 
0.10  000  barrels.  West  Virginia  contains  numerous  valuable  mineral 
springs,  among  the  best  known  of  which  are  the  Greenbrier  White 
Sulphur  springs  in  Greenbrier  county,  Cai*n  springs  in  Haniphire 
couiitv,  Irondalo  springs  in  Preston  county,  and  Red  sulphur 
springs  and  Salt  Sulphur  springs  both  in  Jlonroe  county.  lhe!9 
are  well-known  and  popular  summer  resorU  in  the  mountains,  ami 
the   water*  from   them   are  shipped  to  all   parta  of  the  United 

^'^w'hile  the  entire  State  may  be  said  to  be  either  mountainous  or  J^Ctll- 
hillv,  it  contains  a  Urge  extent  of  arable  land,     h  early  all  of  the  ture. 
lower  hill  country  can  be  cultivated,  while  iu  the   mountamoua 
region   there   are   numeroiia   broad  valleys  of  exec  lent  soil    and 
everywhere  the  hill  and  mountain  sides  can  be  cultivated  U  the 
slot*  is  not  excessively  steep.     The  tenth  census  (1880)  leiwrted 
an  area  of  10,193,779  acres  of  land  in  fanns,  of  which  3,,S'..3-/ 
acres   or  about  one-fourth  the  area  of  the  State,  was  improved  land, 
this  b'ing  mainly  in  the  lower  and  less  mountainous  poition.      llie 
averace  size  of  farms  was  1C3  acres,  showing  as  compared  with  tho 
average  10  years  earlier,  viz.,  214  acres,  a  decided  decrease.     The 
value  of  farms  and  farmingimplements  was  very  nearly  ^ 
The   numbers   of  live  stock   upon   farms,   as  distu 
animals  owned  for  business  purjioses  in  cities,  consist        __  - 

1888  of  138,231  horses,  6475  mules,  474,933  sheep,  43i,/,o  I.ok^ 
171,273  milch  cows,  and  780,89-.i  other  cattle,— »ho.v.ng  tliat  the 
live-stock  interests  of  the  State  ire  very  large.    T'  ,' 

of  all  farm  productaaold,  consumed,  or  on  han>! 
was  $19,360,019.     The  princii^al  .%gn>  ultural  ;  ; 

Indian  com,  hay,  tobacco,  oats.  ar.J  L-arden  vegetab.. ».  l''»;>-"»^ 
producta  for  1887  consisted  of  12.516,000  bushels  of  com,  2,840.000 
of  vihcat,  and  2,531,000  of  oat.v  ..^„,„,.,.i  Manuftc- 

The  manufactures,  which  are  not  extensive    aro   "''«nl"''J  7^*' 
mainlv  at  Wheeling,  the  largest  city,  on  the  Ohio,  in  the  northern  turei. 
part  of  the  State  ;  they  consist  mainly  of  maiiufactuics  of  iron  and 
it-cl    gla-ss,  flourinc  and  rri«t  mill  producta,  lumber,  and  leather. 

Tlie^^'wenl  in  1  "  '  -,  ""'^'"'""l",':- ^Zl'of 

ing  a  capital     ■  '  P"*"»-     ^he  x.lu.  of 

"The'^'i'rC'lW  mil«  o^  coiupl.t.^l  railn^d..  with  «ve;al  R4M-.P 
branches  and  one  trunk  line  in  P-^'-f'  »'.''',•'•'•%"'''"•  J'^! 
Haltimore  and  Ohio  Railroad  tt»vei-s.-s  the  Mate  from  ParVerflurg 
and  liellairt.  on  the  Ohio,  the  two  bianche,  meeting  «t  Cialton, 
and  running  .he.a-e  eostwarxl  .0  W.„!,i„^.!,.n,  I-altir-^r^.  ,n!  Ne,v 
York.     The  Xowi»)rt  News  and   ^  ' 

across  lb-  .I'll"  from  tho  mouti 

to  ■•'  "'■'  ">  i*"'! !■■■■-.■     ■•  ■  ■  ■• 

,„    ,                                              1    News.     The    Ohio    b  " 

tu.  ..  .:'""  or  XV.  .'Mv  Tl.  |. 
Ontrmi  nieo'lj  (i"i"  1  uJnioot 

to  a  »>nnit  in  Iuin<lulnh  county,  1  '. 


lhenc.wi'tUthVcomm«nlKmDdaVyof«lchol.iu«10r«Vui:,,.r,pd»<  1  itiwtio  iJUl«   !-- ■  i^-t  ul  lU  iinc  m  me  .vir,. 
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XTci*  Virdi'i.     RAi1w-»v  c-nTtmrtior.  is  fxctvdinply  acUvo  in  all 

s  an<l  namcrvu!)  bruichca  of 
II  *nJ  in  oouti'i'.ij'Ution. 

,     .o...     ....  .  ^v^InW^  IS63)  adopted  A  lilKfttl 

»y»i<rui  of  frffl  *«  j'lan   is  known  as  tho  townsliip  or 

v!:-:ri,-t    s^-5trr^.  ill  district   or  subdivison  of  tucli 

x-ition,  and  the  eooeral  control 
■ct  Wing  placed  in  the  handa 

,.«  .  ..-..^  .  . ;-a  by  the  people,  andfiuthorizcd 

am<.>Uj(  other  dutit*   to  levy  taxes,  to   dctermino  tho  number  of 

months  of  ♦fh'vil  nvL'X.  tho  number  of  sub'districts,  to  plant  and 

!  "to  manage  tho  r.nAnciAl  and  other  school 

Then)   in  likcwi:>o   in   each   county  a 

I.. : ---     ,.-   '.he  Statu  a  general  cunerintendent.     Tfhis 

systrm  has  since  l>een  maintained  and  strvngtneneil  by  1e£;islativo 
ena.'tnient  till  from  ISJ  s.:h.-wilh-->n«io<»  nnd  -131  public  BchooU  of  all 
■  -"  T—  '  "!  u^cs  iu  tho  State. 
(.oola  was  $7722; 
,  ■  .  .  t  was  $1,087,674. 
The  Buaiber  uf  tcittiicta  iui[>'.t>yi-U  bv  public  appropriation  was  887 
in  IS65:  in  1SS7  it  was  6106.  The  estimated  value  of  school* 
hoosr^  -•  V-  .  ';o,000  in  16G5,  was  2,000,000  in  1887. 
The  in  1805  was  44  days  ;    in  1887  it   was 

\v^  i  of  the  State  is  made  ^wrmanont  by  tho 

:iu.nt  referred  to,  which  requires  that  tho 
vide  bv  general  law  for  &  thorough  and  otiiciont 
s. -.  ..  i  I.  rv.iu^ls.  "The  general  school  system  involves  the 
educxtica  oi  teachers,  and  ^rith  this  object  from  1867  to  187?.  the 
le^'iaiiiurf  prcvided  for  the  establishment  of  six  normal  schools, 
which  aro  in  successful  op^'ration.  In  thc^o  schools  tuition  is 
tne  to  all  who  desire  to  prepare  themselves  for  teaching.  They 
are  popular  among  the  people,  and  havo  done  much  to  elevato  the 
general  standard  of  education.  They  prescribe  courses  of  three 
years;  nearly  all  of  them  have  preparatory  courses  ;  four  of  them 
give  coUegiiite  training,  and  in  all  of  them  the  study  of  ancient  and 
modt-m  languages  is  optional.  The  school  system  involvca  also 
what  is  knowu  as  the  irreducible  school  fund.  Tho  principal, 
which  now  amounts  to  $€00,000,  is  permanently  invested.  This 
fund  is  constantly  augmented  from  sources  provided  by  law  and 
by  roluntary  contributions. 

The  United  States  Government  has  erected  public  buildings  for 
its  judicial,  postal,  and  revenue  de[iartments  within  the  State  at 
Wheeling,  Clarksburg,  Parkcrsburg,  and  Charleston,  tho  capital 
of  the  State.  While  WHEELING  {q.v. )  was  temporarily  tho  capital, 
a  building  was  erected  by  its  citizens  for  tho  uses  of  the  State,  which 
is  now  iwed  for  city  purposes.  The  six  normal  schools  already 
referred  to  have  suitable  buildings  at  Fairmont,  Glenvillo,  Hunt- 
ington, Concord,  Shephcrdstown,  and  West  Liberty.  Tho  hospital 
for  the  insane  at  Weston  in  Lewis  county  and  a  branch  asylum 
in  course  of  construction  at  Spencer  in  Roane  county,  a  deaf-muto 
and  blind  asylum  at  Romney  in  Hampshire  county,  a  penitentiary 
at  Moundsville  in  Marshall  county,  and  a  university  supported  by 
the  State  at  Morgantown  in  Monongalia  county  may  be  mentioned 
among  the  other  public  institutions  of  West  Virginia. 

The  assessed  valuation  of  real  estate  in  1887  amounted  to 
$118,753,342,  and  that  of  personal  property  to  $43,710,175  ;  thatof 
railroad  property  in  1680  was-$4, 497,030,  and  in  1887  $22,797,984. 
The  State  tax  is  30  cents  on  each  hundred  dollars  of  valuation. 

An  amendment  to  the  constitution  is  now  pending,  by  which  it 
is  proposed  to  prohibit  the  sale  or  manufacture  of  intoxicating 
liquora.  At  present  tho  laws  of  the  State — and  they  have  beeu  en* 
forced  with  more  or  less  of  modiScation  almost  since  its  foundation 
— inrolve  the  high  licence  system.  The  granting  of  the  liceuco  is 
baited  in  all  ca^ea  on  good  character,  and  is  subject  to  the  discretion 
of  the  county  commiaaioners.  Under  the  operation  of  Iheso  laws, 
and  by  virtue  of  local  sentiment  in  its  enforcement,  no  licence  has 
been  granted  (and  hence  in  effect  the  traffic  has  been  prohibited) 
in  as  many  as  33  of  the  54  counties.  The  licence  is  subject  to  a 
lax  fixed  bv  the  State  law,  and  where  salc3  are  to  be  made  in 
incorporated  villages  it  is  subject  to  an  additional  tax,  which  is 
fixed  by  the  authorities  of  tho  incorporation. 

In  !^«Othe  population  of  the  SUte  was  618,457.  Thatof  the 
riocipaJ  cities  was— Wheeling.  80,737  ;  Parkersburg,  6582  ; 
Martiniburg,  6385  ;  Charleston  (the  State  capital),  4192  ;  Grafton, 
3030  ;  and  Charlcstown,  2016.  The  coloured  jtopuiation  numbered 
25,^-6,  the  foreign-bom  population  18,265.  Tho  increase  in 
population  from  1870  to  1880  was  39-9  per  cent  Tho  proportion 
of  cjtive  whites  was  93  per  cent  of  tho  whole  number  of  whites, 
which  is  larger  than  that  of  any  other  State  in  the  Union.  The 
popular  vote  at  late  elections  indicates  a  population  of  800,000,  and 
that  of  Wheeling,  Charleston,  and 'Parkersburg  ia  shown  by  local 
inve^tigition  to  have  Tcry  largely  increased. 

The  executive  power  is  vested  in  a  govemorelectedby  the  people 
for  a  term  of  four  years,  and  ineligible  ond^r  the  constitution  for 
re-election.  There  are  also  an  auditor  a  treasurer,  an  attorney- 
gec'.ral,  a  sscretary  of  sUte  and  State  superintendent  of  free 
achoola.  who  with  the  governor  constiCate  a  board  of  publio  works, 


and  are  likowi^  elected  by  the  people  for  terms  of  four  years,  except 
tho  secretary  of  btate  and  a  liurarian  (who  is  ex  oj^cio  adjutaut- 
gcneralX  who  are  appointcil  by  the  governor.  The  lrgitJali« 
power  is  vested  in  a  senate  and  house  of  delegates.  Tliu  »enata 
I'liibraces  2tJ  mombors,  half  of  whom  aro  elected  every  nltemnto 
two  years,  for  a  term  of  four  years.  The  house  of  delegate*  cnnnista 
of  66  members,  who  aro  elected  every  two  ycai-s.  The  logifilalure 
uieeta  biennially,  and  may  bo  convened  in  exlraoixlinary  fiossicn  by 
tho  governor,  or  by  tho  concun-enco  of  thi-eo-fifthsof  its  membora. 
The  veto  power  is  vested  in  tho  governor,  but  a  niajoiity  con- 
curring in  each  house  of  tho  legislature  overrides  it.  Tho  jurlioiary 
consists  of  a  aunumo  court  of  appeals,  with  four  judges,  who  in  case 
of  their  equal  division  ulhrni  the  judgment  of  tho  lower  court,  and 
of  circuit  courts,  with  one  iud^^o  each,  exen.-ising  general  origina) 
power  and  appellate  jurisdiction  over  magistrates  or  justices  of 
tha  peace,  and  of  magistrates  and  justices  of  tlw  i>eace,  whose 
jurisdiction  in  civil  cases  is  limited  to  $300,  and  who  exereise 
criminal  jurisdiction  in  petty  otfonces,  and  may  issue  warrants  of 
arrest  and  make  preliminary  examination  and  commit  for  trial  in 
the  circuit  court  in  cases  of  crime.  Tho  fiscal  regulations  of  the 
counties  are  conlided  to  a  board,  consisting  of  tliroo  county  commt> 
sioncrs.  Tho  county  organization  consists  of  these  commissinncrn. 
a  sherilT,  deputy  sheriffs,  a  circuit  court  cleik,  a  county  clerk,  uhi» 
is  recorder  of  deeds,  wills,  &c.,  board  of  education,  school  tnisloea, 
oVerseers  of  roads,  a  commissioner  of  school  lauds,  an  overseer  of  tho 
poor,  and  a  commissioner  of  accounts.  All  these  except  the  doputy 
sheriffs,  commissionor  of  accounts,  commissioner  of  achotj  luida, 
and  overseer  of  the  poor  are  elected  hy  the  people. 

Bistory. — Tho  establishment  of  West  Virginia  as  a  Sto&e  ttvt 
consummated  on  20th  June  1863.  Its  creation  and  admissicm  wcra 
due  to  conditions  which  existed  prior  to  the  civil  war  of  ISSl-eS^ 
to  popular  sentiment  which  those  conditions  developed  when  the 
war  was  precipitated,  and  to  the  exigencies  of  tho  war  itself.  The 
Alleghany  Mountains  had  divided  tlie  State  of  Virginia  politically 
and  commercially,  and  in  the  sentiment  relating  to  her  systems  of 
taxation,  revenue,  and  public  expenditure  into  a  Virginia  and  a 
"Western"  Virginia,  long  before  the  cini  conflict  gav*a  perma- 
nent result  and  fixed  an  official  definition  to  the  line  of  demar- 
cation  between  them.  Even  after  tho  war  and  the  formation  of 
tho  new  State  the  title  to  two  counties,  Jefferson  and  Berkeley, 
"lying  oast  of  tho  mountains,"  was  the  subject  of  legisla^tion  fmd 
contention  before  tho  courts.  They  were  in  1870  judicially  de- 
clared by  the  supremo  court  of  the  United  States  to  be  a  part  of 
tho  Stato  of  West  Virginia.  Tho  western  part  of  Virginia  was 
sparsely  peopled,  its  great  forests  undeveloped,  its  Tast  ^mineral 
resources  only  partially  realized,  and  its  slave  interests  compar- 
atively small.  The  eastern  section  contained  the  larger  popukLion, 
o\vnea  the  great  bulk  of  slave  property,  and  exercised  controlling 
power  over  State  affairs.  The  Alleghnnies,  dividing  the  two  sec- 
tions, in  the  absence  of  transverse  railroad  facilities  naturally  9?nt 
the  citizens  of  one  side  with  the  flow  of  their  navigable  uvitersto 
western  and  southern  markets,  while  those  of  the  other,  moved  by 
similar  natural  causes,  turned  to  the  seaboard  for  their  commercial 
and  business  intercourse.  Tho  basis  of  ta.xation,  the  hasis  of  r^ 
presentation,  and  the  relation  of  tho  slave  interests  to  these,  with 
the  measure  and  distribution  of  public  funds  for  works  of  internal 
improvement  and  other  questions  of  local  concern,  constituted 
elements  of  continual  controversy,  and  served  to  detract  largely 
from  the  homogeneity  of  tho  population.  Early  in  January  1861 
the  legislature  of  Virginia,  in  e.xtra  session,  passed  a  bill  calling  » 
convention  of  the  people  to  meet  in  the  following  month.  At  Uie 
same  election  tho  people  were  to  vote  on  the  question  wh&thei:  the 
separation  of  Virginia  from  tlie  Union  should  be  determined  by  the 
convention  or  be  submitted  by  tho  convention  to  the  people  for 
ratitjcation  or  rejection.  The  majority  at  tho  election  in  favour  of 
submitting  the  question  of  secession  to  the  people  was  overwhelminc^ 
and  was  construed  as  indicating  the  loyal  sentiment  of  the  peopb 
of  north-western  Virginia.  On  the  17'th  of  April,  after  the  bom- 
bardment of  Fort  Sumter,  the  convention  passed  an  ordinance  of 
secession,  and  on  tlie  24th  a  schedule  submitting  it  to  the  people. 
Tho  ordinance  of  accession  was  adopted  by  tho  people  of  Virginia, 
but  the  majority  against  it  in  the  north-western  part  of  the  State 
was  very  large.  A  convention  of  tho  unionist  counties,  which  met 
at  Wheeling  in  June,  adopted  an  ordinance  for  tho  reorganization  of 
the  State  government,  and  in  August  adopted  an  ordinance  pro- 
viding for  tho  formation  of  a  new  State,  tone  named  '*Kanawha,* 
comprising  thirty-nine  specified  counties,  and  to  include  other 
counties  also  named,  provided  their  voto  should  indicate  such, 
desire.  Under  this  provision  a  number  of  counties  were  afterv.'ardi 
added  lo  the  original  thirty-nine.  At  tho  time  of  the  vote  upon  thft 
proposition  to  form  a  new  State  war  was  raging  throughont  its 
proposed  borders,  and  many  of  its  counties  had  been  the  scene-  of 
violenca  and  blooodshed.  Many  citizens  were  in  the  field  as  soldiers' 
on  the  respective  sides,  and  this  fact,  coupled  with  the  general  con- 
ditions, caused  a  small  vote  to  be  polletl.  Of  this  comparatively 
small  vote,  however,  a  large  majority  was  for  the  new  State,  and 
members  were  elected  to  a  constitutional  convention.     This  couveo- 
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fian  met  at  Wheeling  in  Kcramber,  and  formed  a  constitntion  for  tho 
proposed  new  State,  nnd  designated  it  the  State  of  West  Vircinia. 
rhia  constitution  vas  submitted  to  the  people,  and  adopted  by  an 
arertrhelmm^  majority  in  April  1862.  In  May  the  legislature  of 
the  "  reorganued  Government "  of  Virginia  passed  a  bill  to  author- 
ire  the  formation  of  the  new  State  out  of  the  territory  of  the  old 
State  of  Virginia,  as  indicated  by  the  recently  ratified  constitution, 
and  in  the  same  month  this  Act  of  the  Legislature,  accompanied  by 
its  memorial  and  a  certified  copy  of  the  constitution  and  proceed- 
ia^  by  which  it  had  been  adopted,  was  presented  to  Congress. 
Tke  subject  led  to  grave  discussion  in  that  body,  bat  ultimately 
die  projiosed  constitntion  was  carried,  with  but  one  modification 
affecting  the  freedom  of  children  of  slaves  thereafter  to  be  born 
vitbin  the  limits  of  the  new  State.  A  new  constitution  was 
adopted  in  1872.  The  State  of  West  Virginia  being  the  result 
of  a  double  revolution — that  of  the  State  of  Virginia  against 
the  Federal  Union  and  that  of  her  north-western  counties  against 
the  seceding  State  of  A'irginia — its  people  are  conservative  and 
strikingly  tiomogeneous.  Even  in  the  throes  of  revolution 
declaring  separation  from  the  mother  State  provision  was  made 
far  the  assumption  of  a  just  share  of  the  old  State  debt,  though 
its  adjustment  has  never  yet  been  reached.  West  Virginia  has  no 
other  delit.  Falling  naturally,  as  did  most  of  the  border  States, 
immediately  after  the  war,  iuto  violent  proscriptions  ot  the 
returning  Confederate  clement.  West  Virginia  was  one  of  the  fii^t 
of  the  States  to  modify  and  repeal  these  enactments.  By  the 
election  of  1S70  they  were  abrogated  for  ever,  and  since  that  time 
the  issues  and  consetjuenccs  of  war  have  so  far  disappeared  as  to 
leave  no  perceptible  trace  behind.  (J.  E.  K.) 

WET3TEIN,  JoHX  J.\cob  (1693-1 754),  New  Testament 
critic,  was  born  at  Basel,  March  5,  1693.  His  father, 
John  Rudolph  Wetstein,  was  pastor  of  St  Leonard's  in 
that  city,  and  belonged  to  a  learned  family  with  wide 
lamifications.  John  Jacob  studied  the  classics,  Hebrew, 
and  mathematics  under  distinguished  professors,  amongst 
whom  was  one  of  the  Buxtorfs.  Theology  he  studied 
vnder  Samuel  Wcrenfels,  an  influential  anticipator  of 
modern  scientific  theology  and  exegesis.  While  still  a 
itndent  he  began  to  direct  his  attention  to  the  special 
pursuit  of  his  life — the  text  of  the  Greek  New  Testa- 
ment A  relative,  John  Wetstein,  who  was  the  university 
librarian,  gave  hirj  permission  to  examine  and  collate  the 
princifial  ilSS.  of  the  New  Testament  in  the  library,  and 
he  copied  the  various  readings  which  they  contained  into 
iuB  copy  of  Gerard  of  Maestricht's  edition  of  the  Greek  text 
In  1713  in  his  public  examination  he  defended  a  disserta- 
tion entitled  De  J'ariu  Novi  TtstameiUi  Ltctionib'u,  and 
lought  to  show  that  variety  of  readings  did  not  detract 
from  the  authority  of  Sacred  Scripture.  Wetstcin  paid 
great  attsntion  also  to  Syriac  and  Talmudic  Hebrew.  In 
the  npn'ng  of  1714  he  undertook  a  learned  tour,  which  led 
him  to  Paris  and  England,  the  great  object  of  bis  inquiry 
everywhere  being  manuscripts  of  the  New  Testament  In 
Paris  bo  examined  the  Codtx  Ephraemi,  and  on  arriving  in 
England  in  August  1715  the  CocUx  AUxandriniu  and  the 
Codfx  Rrzs:  with  many  others.  Early  tho  next  year  he 
made  the  acquaintance  of  Bentley  at  Cambridge,  who  took 
great  interest  in  hia  textual  inquiries.  Tho  great  scholar 
induced  him  to  return  to  Paris  to  collate  for  him  more 
carefully  tho  Codtx  Ephraemi,  Bentley  having  then  in  view 
a  critical  edition  of  the  Now  Testament  In  July  1717 
\Vi-ut<_in  returned  to  Basel  to  take  tho  oflico  of  a  curate 
at  \<.:.-^'  in  liH  nntivo  city,  a  post  which  ho  held  for  throe 
V  ition  of  which  ho  exchanged  it  to  become 

l"'  i.i  in  tho  i)ori«h  of  St  lA'onard's.     At  tho 

•amc  timo  \  i   hi.i  favourite  study,  nnd  Icctorod 

»l«o  in  the  .on   Now  Tei^tainent   exegesis.     It 

was  then  that  ho  formed  tho  resolution  to  pre[>aro  a  critical 
edition  of  tho  fircik  New  TcaUmcnt  He  had  in  tho 
■>  ''i  r.  iitlcy,  whose  famous  Pro/xutaU 
'■'■  '  I  «.i  1  net  ficrmittcd,  however, 
lion.  The  rumour 
'  1 1  lit"  the  Socinian  ' 
y  iii.  16,  and 
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At  length  in- 1729  the  charge  of  projecting  an  edition  of 
the  Greek  Testament  savouring  of  Socinianism  was  form- 
ally laid  against  him.  The  end  of  the  long  and  unedifyjng 
trial  was  his  dismissal,  May  13,  1730,  from  his  office  of 
curate  of  St  Leonard's.  He  then  removed  from  Basel  to 
Amsterdam,  where  a  relative,  John  Henry  Wetstein,  had 
an  important  printing  and  publishing  business,  from  whose 
office  excellent  editions  of  the  classics  were  issued,  and 
also  Gerard  of  Maestricht's  edition  of  the  Greek  Testa- 
ment. Previous  to  his  removal  from  Basel  Wetstein  had 
comcnenced  printing  in  this  office  an  edition  of  the  Greek 
Testament,  which  was  suddenly  stopped  for  some  unknown 
reason.  At  his  trial  the  first  sheets  of  this  edition  were 
brought  into  court  against  him,  though  the  new  readings 
which  had  been  adopted  in  hiS  text  were  simply  those 
which  are  now  universally  accepted.  As  soon  as  he 
reached  Amsterdam  he  published  anonymously  the  Pro- 
legomena, which  he  had  proposed  should  accompany  his 
Greek  Testament,  and  which  was  republished  by  him, 
with  additions,  as  part  of  his  great  work,  1751.  The  next 
year  (1731)  the  Remonstrants  offered  him  the  chair  of 
philosophy  in  their  college  at  Amsterdam,  vacated  by  the 
illness  of  John  Le  Clerc,  on  condition  that  he  should  clear 
himself  of  the  suspicion  of  heresy.  He  thereupon  returned 
to  Basel,  and  procured  a  reversal  (March  22,  1732)  of  the 
preWous  decision,  and  readmission  to  all  his  clerical  offices. 
But,  on  his  becoming  a  candidate  for  the  Hebrew  chair  at 
Basel,  his  orthodox  opponents  procured  his  defeat  and  his 
retirement  to  Amsterdam.  Here  the  Remonstrants  per- 
mitted him  to  hold  lectures  in  their  college,  which  led, 
however,  to  renewed  opposition  on  the  part  of  the  Calvin- 
istic  party.  At  length,  after  much  painful  contention,  he 
was  allowed  to  instruct  the  Remonstrant  students  in 
philosophy  and  Hebrew  on  certain  somewhat  humiliating 
conditions.  For  the  rest  of  his  life  he  continued  'professor 
in  the  Remonstrant  college,  declining  in  1744  the  Greek 
chair  at  Basel.  In  I74S  be  once  more  visited  England, 
and  collated  Sj'riac  MSS.  for  his  great  work.  At  last 
this  appeared  in  1751-52,  in  two  folio  Tolumes,  under  the 
title  Xovum  TestametUum  Gracum  EJitionit  Jieceftta  cum 
Lcctionibus  Variantibtu  CoJicum  Ji/SS.,  A'c.  He  did  not 
venture  to  put  new  readings  in  tho  body  of  his  page,  but 
cons'i,.ied  those  of  them  which  ho  recommended  to  a  place 
between  the  text  and  the  full  list  of  various  readings 
Beneath  tho  latter  he  gave  a  commentary,  consisting 
principally  of  a  mass  of  invaluable  illustrations  and 
parallels  drawn  from  classical  and  rabbinical  literature, 
which  has  formed  a  storehouse  for  all  later  com- 
mentators. In  his  Proleyomena  ho  gave  an  admirable 
methodical  account  of  tho  MSB.,  tho  versions,  and  the 
readings  of  the  f.ifhcrs,  as  well  as  the  troubled  sforj-  of  the 
difficulties  with  which  he  had  had  to  contend  in  the  pro- 
secution of  tho  work  of  his  life.  He  did  not  long  survive 
tho  completion  of  this  work.  Uo  died  at  Amsterdam, 
March  9,  1754. 

Wctslcin's  \ew  Tosumrnt  has  never  been  republished  entira. 
The  London  t.rintrr  Ilow^cr  publinhcd,  in  17C3,  a  text  in  which  be 
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WEXFORD,  A  maritime  county  of  Ireland,  ia  the 
province  of  Lcinster,  is  bounded  N.  by  Wicklow,  E.  tind  S. 
by  St  George'*  Channel,  anil  \V.  by  NVaterford,  Kilkenny, 
and  Carlow.  Its  greatest  length  from  its  north-oasteru 
citremity  at  Kiltnichael  Poiut  to  Hookhead  Point  at 
Waterford  Harbour  is  upwards  of  GO  miles,  and  its  greatest 
br«adth  from  east  to  west  34  miles.  The  area  is  076,588 
acres,  or  about  901  square  miles. 

The  coastline  docs  not  present  any  striking  features, 
and  owing  to  the  number  of  sandbanks  navigation  is 
dangerous  near  the  shore.  The  only  inlet  of  imi>ortiince 
on  the  east  coast  and  the  only  safe  harbour  is  Wexford 
Harbour,  which  owing  to  a  bar  is  not  accessible  to  large 
vessels  at  ebb-tide.  On  the  south  coast  are  the  fishing 
harbours  of  Crossfamogue  and  Fethard.  Several  islets 
adjoin  the  coast.  South  from  Crossfamogue  Point  are  the 
Saltee  Island-s  and  Coningraoro  and  Coningbeg,  beyond 
the  latter  of  which  is  the  Saltee  lightship.  South-cast  from 
Greenore  Point  is  the  Tuskar  Rock. 

The  basis  of  the  county  is  clay -slate,  and4he  surface  is 
chiefly  a  series  of  verdant  low  hills,  except  towards  the 
northern  and  western  boundaries.  The  clay-slate  for- 
mation is  interrupted  by  patches  of  quartz  rock  near 
Gorey,  one  south  of  Enuiscortby,  and  another  south  of 
Vi'eiford.  To  the  north  of  Gorey  there  is  a  protrusion 
of  greenstone  trap.  The  elevated  ridge  on  _the  north- 
western boundary  forms  the  termination  of  the  "granitic 
range  in  Wicklow,  and  in  Croghan  Kinshela,  on  the 
borders  of  "Wicklow,  rises  to  a  height  of  1985  feet.  On 
the  western  border,  a  granitic  range,  situated  chiefly  in 
Carlow,  extends  from  the  valley  of  the  Slaney  at  Newton- 
barry  to  the  confluence  of  the  Barrow  with  the  Noreat 
New  Ross.  In  the  southern  district,  a  hilly  region,  reach- 
ing in  Forth  Mountain  a  height  of  725  feet,  forms  with 
Wexford  Harbour  the  northern  boundaries  of  the  baronies 
of  Forth  and  Bargy,  a  peninsula  of  flat  and  fertile  land. 
Carboniferous  limestone  crops  to  the  surface  on  the 
southern  shore  of  Wexford  Harbour,  and  forms  also  the 
extremity  of  Hookhead  Point.  Marble  is  quarried  on  the 
right  bank  of  the  Barrow,  and  ochres  are  dug  on  the 
coast  district.i.  The  river  Slaney  enters  the  county  at  its 
north-western  extremity,  and  flows  south-cast  to  Wexford 
Harbour.  Its  chief  tributary  is  the  Bann,  which  flows 
south-westwards  from  the  borders  of  Wicklow.  The 
Barrow  forms  the  western  boundary  of  the  county  from 
the  Blackstairs  range  of  mountains  till  its  confluence  with 
the  Suir  at  Waterford  Harbour. 

Agriculturt.  — The  soil  for  the  most  part  is  a  cold  and  stiff  clay 
/cstujg  on  clay-slate.  The  interior  and  western  districts  have  it 
mnch  inferior  to  thosd  round  ttie  coasts.  In  the  south-eastcrnv 
peniuala  of  Forth  and  Bargy  the  soil  is  a  rich  alluvial  mould 
mixed  with  coralline  sandstone  and  limestone.  The  peninsula  of 
Hookhead,  owin^  to  the  limestone  formation,  is  specially  fruitful. 
In  thfl  western  districts  of  the  county  there  are  large  tracts  of  turf 
and  peat-moss.  In  1876,  according  to  the  lUturr-  of  Owners  of 
Land,  Wexford  was  divided  among  1757  proprietors  possessing 
t73,OS2  acres  at  an  annual  value  of  £374,517,  or  about  ISs.  an 
«CT«  all  over.  Of  these  proprietors  581  possessed  less  than  1  acre. 
There  were  about  4500  acres  of  waste  or  common  land.  The 
following  proprietors  possessed  upwards  of  8000  acres : — Lord 
Carcw,  17,831  ;  Lady  Adelaide  Forbes,  15,216;  marquis  of  Ely, 
14,023;  Vijconnt  Powerscourt,  11,730;  Lord  Templemore,  11,327  ; 
William  Ormc  Foster,  9724  ;  Hon.  Mrs  Deane  Morgan,  9413  ;  Anne 
Colclongh,  S328  ;  Sir  James  Power,  8599 ;  F.  A.  Leigh,  8281 ;  and 
repre«nutire»  of  J.  H.  R.  Rowe,  8003.  Out  of  a  total  area  of 
575,700  acres  in  1886,  there  were  202,543  acres,  or  35-2  per  cent., 
noder  croiM,  including  meadow  and  clover,  303,788  or  62'8  per 
cent  under  gnus,  431  acres  fallow,  10,583  woods  and  plantations, 
15,090  bo2  and  marsh,  19,082  barren  mountain  land,  and  24,183 
water,  roads,  fences,  kc.  The  total  number  of  holdings  in  1886 
•waa  16,074,  of  which  only  16  were  above  500  acres  in  extent, 
1045  between  100  and  500  acres,  2429  between  50  and  100,  2703 
fcetween  30  and  50,  3019  between  15.  and  30,  3081  between  6  and 
15,  2161  between  1  and  5,  and  1620  not  exceeding  1  acre.  Tho 
decline  in  the  area  iindpr  ciopa  between  1H9  and  188G  has  been 


much  below  the  average  for  Ireland— from  246,514 '  acres  to 
202,543.  In  1876  tli'  area  was  221,013  acres,  so  that  there  has 
lioeu  a  Urge  decline  witliin  the  last  ten  years.  In  tho  area  under 
meadow  and  clover  there  has  been  an  increase  from  39,343  in  1849 
to  01,327  in  1S76  and  64,064  in  1S86,  but  witliin  tho  last  ten  years 
tho  area  has  been  fluctuating.  There  has  been  no  marked  change 
in  tho  area  under  given  crops,  which  was  44,735  acres  in  1849, 
50,498  in  1876,  and  45,958  in  1886.  Tho  area  under  corn  crops 
has,  however,  declined  nearly  a  half,  being  in  1849  163,321  acres, 
m  1876  109,193  acres,  and  in  1880  ouly  92,512  acres.  Of  green 
cro)>s  there  lias  l>eeu  since  1849  a  gre.tt  increase  in  tho  area  under 
turnips,  and  a  corresjionding  decrease  in  tho  orea  under  potatoes  : 
in  1S49  they  wore  resiwctivcly  9763  and  32,017  acres,  and  by 
1876  they  had  changed  to  19,704  and  23,974  acres,  and  by  1886 
to  21,857  and  13,883  ocres.  There  were  also  in  1886  2348  acres 
under  mangel-wurzel  and  beetroot,  and  33G5  under  other  green 
croj^.  Of  the  corn  crops  the  area  under  wheat  has  declined  from 
44,592  acres  in  1849  to  6948  in  1S7S  and  4541  in  1886,  the  area 
under  o.tts  from  80,166  acres  to  47,065  in  1876  and  50,381  in  1886, 
while  that  under  barley  and  bcre  increased  from  36,563  acres  in 
J849  to  51,321  acres  in'l876,  but  since  then  has  declined  to  35,036 
acres.  Tho  number  of  horses  in  1886  was  27,878,  of  which  942 
were  used  for  recreation.  Mules  numbered  1767,  and  asses  8031, 
Cattle  uuinbcrod  126,410,  of  which  37,936  were  milch  cows.  The 
number  of  sheep  was  122,373,  of  which  48,243  were  one  year  old 
and  upwards.  Pigs  numbered  07,478,  goats  6369,  and  poultry 
571,107,  of  which  34,293  were  turkeys  and  60,414  geese. 

Comviunications. — The  Dublin,  Wicklow,  and  Wexford  Railway 
intersects  tho  county  ;  and  from  Wexford  a  branch  of  the  Great 
Southern  and  Western  passes  north-westwards  joining  the  lines  to 
Kilkenny  and  Kildare.  Tho  river  Slaney  is  navigable  for  barges 
to  Enniscorthy,  and  the  Barrow  for  large  vessels  to  New  Ross. 

Manufadures. — Except  in  the  town  of  Wexford  the  manufactures 
and  trade  aro  of  small  importance.  There  are  important  fisheries 
at  Wexford,  and  one  or  two  fishing  villages  along  the  south  coast. 
The  fishing  grounds  are  good. 

Administration  and  Population. — According  to  the  calculation 
of  De  Burgo  the  population  in  1760  was  66,804  ;  the  parliamentary 
census  of  1812  places  it  at  112,000;  in  1821  it  amounted  to  170,806, 
in  1841  to  202,033,  in  1861  to  143,954,  in  1S71  to  132,666,  and  in 
1881  to  123,854  (60,928  males  and  62,926  females).  Roman 
Catholics  in  1881  formed  91  "1  per  cent,  of  the  population,  and  Pro- 
testant Episcopalians  8'2  per  cent.  In  1881  tho  number  of  persons 
who  could  read  and  write  amounted  to  51 '5  per  cent,  of  tho  popu- 
lation, 15"3  per  cent,  could  read  but  not  write,  and  33*2  per  cent, 
could  neither  read  nor  write, — 147  por  cent,  being  under  seven 
years  of  o^e.  All  could  speak  English,  and  512  could  speak 
English  and  Irish.  By  the  Act  of  1885  Wexford,  which  formerly 
returned  two  members  to  parliament,  was  divided  iuto  two  parlia- 
mentary divisions.  North  and  South,  each  returning  one  member, 
tho  borough  of  Wexford,  which  formerly  returned  one  member,  and 
tho  portion  of  the  borough  of  New  Ross  withiu  tlie  county,  being 
merged  in  the  South  Division.  The  principal  towns  are  Wexford 
(12,163),  New  Ross  (of  which  a  portion  containing  6375  is  in  this 
county,  tho  other  portion  containing  295  inhabitants  being  in 
Kilkenny),  Enniscorthy  (5666),  and  Gorey  (2450).  Tho  county  is 
divided  into  ten  baronies,  and  contains  144  parishes  and  1600 
towu-lands.  Episcopally  it  is  in  Ferns  diocese,  except  a  small 
portion,  which  is  in  Dublin.  Judicially  it  is  in  tho  Leinster  circuit, 
and  assizes  are  held  at  Wexford,  and  quarter  sessions  at  Enniscorthy, 
Gorey,  New  Ross,  and  Wexford.  There  are  eleven  petty  sessions 
districts,  and  parts  of  two  others.  Wexford  includes  tho  poor  law 
unions  of  Gorey  and  Wexford,  and  parts  of  Enniscorthy,  New  Ross, 
and  Shillelagh.  It  is  within  tho  Cork  military  district,  and  along 
with  Kilkenny,  Tipperary,  and  Waterford  forms  No.  69  sub- 
district,  the  brigade  depot  of  which  is  at  Clonmel.  There  are 
barrack  stations  at  Wexford,  Duncannon-Fort,  and  New  Roes. 

History  and  Ajitiqicitics. — The  peninsula  of  Hookhead  is  the 
ancient  Sacrum  Promontorinni.  The  northern  portion  of  Wexford 
was  included  in  Hy  Kinsdagh,  the  peculiar  territory  of  the  Mac- 
morroughs,  overlords  of  Leinster,  who  had  their  chief  residence  at 
Ferns.  Dermod  Macmorrough,  having  been  deposed  from  tbo 
kingdom  of  Leinster,  asked  help  of  Henry  II:,  king  of  England, 
who  authorized  him  to  raise  forces  in  England  for  the  assertion 
of  his  claim.  He  secured  the  aid  of  Strongbow  by  promising  him 
the  hand  of  Eva,  and  in  addition  obtained  assistance  from  Robert 
Fitzstephen  and  ilaurico  Fitzgerald  of  Wales.  On  the  1st  May 
1169  Fitzstephen  landed  ot  Eagenbon  on  the  south  side  of  Fethard, 
and  after  four  days'  siego  captured  the  town  of  Wexford  from  its 
Danish  inhabitants.  After  tnis  Dermod  granted  the  territory  of 
Wexford  to  Fitzstephen  and  Fitzgerald  and  their  heirs  for  ever. 
Macmorrough  having  died  in  1172,  Strongbow  became  lord  of 
Leinster.  At  first  Henry  II.  retained  Wexford  in  his  own  pos- 
session, but  in  1174  ho  committed  it  to  Strongbow.  The  barony 
of  Forth  is  almost  entirely  peopled  by  the  descendants  of  fhogo 
who  accompanied  these  English  expeditions.  Wexford  was  one  of 
tho  twelve  counties  into  which  the  couquered  territory  in  Ireland 
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iva3  divided  by  King  Jonn  in  1210,  anil  formed  part  of  the  pos- 
sessions of  "Wiiliam  Mareschal,  earl  of  Pembroke,  who  had  married 
Strongbow's  dan^htcr.  Through  the  female  line  it  ultimately 
passed  to  John  Talbot,  earl  of  Shrewsbnry,  who  in  1446  was  made 
carl  of  "Waterford  and  baron  of  Dnngar%*an.  In  1474  George 
Talbot  was  seneschal  of  the  libtrty  of  Wesford.  The  district 
was  actively  concerned  in  the  rebellion  of  1641 ;  and  daring  the 
Cromwellian  campaign  the  town  of  "Wexford  was  on  9th  October 
1649  carried  by  storm,  and  a  neek  later  the  garrison  at  New 
Ross  surrendered, — a  "seasonable  mercy,"  according  to  Cromwell, 
as  giving  him  an  "opitortunity  towards  Wunster."  ^Vexlord 
was  the  chief  seat  of  the  roboilion  of  1798,  the  leaders  there 
being  the  priests.  Evidences  of  the  Danish  occupation  arc  seen 
in  the  numerous  raths,  especially  at  Dunbrody,  Enniscorthy, 
and  Xew  Ross.  Among  the  monastic  ruins  special  mention  may 
be  made  of  Dunbrody  abbey,  of  great  extent,  founded  in  IIS'2  for 
Cistercian  moaks  by  Henrj'  de  Montmorency,  marshal  of  Henry  II. ; 
Tintem  abbey,  founded  in  1200  by  William  Maresciial,  carl  of 
Pembroke,  and  peopled  by  monks  from  Tintern  abbey  in  Mon- 
mouthshire :  the  abbey  of  St  Sepulchre,  AVexford,  founded  shortly 
after  the  invasion  by  the  Roches,  lords  of  Fermoy ;  Ferns  abbey, 
founded  by  Demiod  Macmonough  ;  and  the  abbey  of  Kcw  Ross, 
founded  by  St  Alban  in  the  6th  century.  There  are  a  consider- 
able number  of  old  castles,  including  Ferns,  dismantled  by  the  Parlia- 
mentar}*  forces  under  Sir  Charles  Coote  in  1641,  and  occupying  the 
site  of  the  old  palace  of  the  Macmorroughs ;  the  mas,=;ive  pile  of 
Enniscorthy,  founded  by  Haymond  le  Gros;  Carrick  Castle,  near 
Wetford,  the  first  built  by  the  English  ;  and  the  fort  of  Duncannon, 
which  baa  been  garrisoned  since  the  time  of  the  Spani^ih  Armada, 
and  caused  some  trouble  to  Cromwell  when  in  Wexford. 

WEXFORD,  a  seaport,  market-town,  "and  municipal 
borough,  and  the  chief  town  of  the  above  county,  is  finely 
situated  on  the  south  side  of  the  Slaney,  where  it  discharges 
into  "Wexford  Harbour,  on  the  Dublin,  Wicklow,  and  Wex- 
ford liailway  and  a  branch  line  of  the  Great  Southern  and 
Western,  82  miles  south  of  Dublin  and  15  south-east  of 
Enniscorthy.  WeifDrd  Harbour,  formed  by  the  estuary 
of  the  Slaney,  is  about  3  miles  from  north  to  south  and 
about  i  from  east  to  west,  and  has  an  area  of  about  1300 
acres.  A"  fine  bridge  of  wood  and  iron  1500  feet  ia  length 
crosses  a  narrow  part  of  the  estuary.  The  harbour  affords 
splendid  accommodation  for  shipping,  but  its  advantages 
have  been  in  great  part  lost  by  a  bar  at  its  mouth  pre- 
venting the  entrance  of  vessels  drawing  more  than  1 2  feet. 
The  construction  of  a  pier  at  Rosslare  connected  with 
Wexford  by  a  railway  has,  however,  proved  of  great 
benefit.  The  town  consists  of  the  quay,  about  1000  feet 
in  length,  with  two  narrow  streets  running  parallel  with 
it,  and  other  smaller  ones  branching  o5  at  intervals. 
Some  remains  of  the  old  walls  and  flanking  towers  still 
exist.  The  Protestant  Episcopal  church,  near  the  ruins  of 
the  ancient  abbey  of  St  Sepulchre,  is  said  to  occupy  tho 
spot  where  the  treaty  was  signed  between  the  Irish  and 
their  English  invaders  ia  1169.  Tho  principal  modern 
buildings  ar«  the  town-hall,  the  theatre,  the  court-house, 
tho  bariack-s  occupying  tho  site  of  tho  ancient  castle,  St 
Peter's  C'ollef;o  for  the  educ^ition  of  Catholic  clergy,  the 
county  infirmary,  the  union  workhou.ie,  and  a  number  of 
convents.  Tho  port  has  communication  by  steamer  with 
Liverpool  and  Bristol.  In  188C  tho  numbjr  of  vessels 
that  entered  the  |>ort  was  847  of  85,004  ton-s,  the  number 
that  '  -  '  -'?iG  of  84,065  tons.  The  principal  exports 
arc  I  produce,  live  stock,  and  whi.iky.     Ship- 

buil  :  .  _   -  -  ,1  aigQ  tanning,  maltii\;;,  brewing, 

iron  ,nd  the  manufacture  of  artificial 

mai.i...,  \l    implement's   and    ropo   on-! 

twine.      1  I  tho  town  in  1871  was  12.077. 
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memoers  to  parliament  from  1374  till  the  Union,  when  they  wci« 
reduced  to  one.  In  1885  it  was  included  in  the  South  Diiisioa 
of  the  county. 

A\T;YM0UTH  axd  SIelcombe  Regis,  a  seaport,  water- 
ing-place, market-town,  and  municipal  borough  of  Dorset, 
England,  is  situated  at  the  mouth  of  the  small  river  Wey, 
on  Weymouth  Bay,  opposite  the  Isle  of  Portland,  and 
on  the  London  and  South- Western  Railway  and  a  branch 
of  the  Great  Western,  7i  miles  south  of  Dorchester,  27 J 
west-south-west  of  Poole  Junction,  and  145  J  from  London. 
It  is  formed  of  Weymouth,  a  fishing  town  and  seaport  on 
the  south-west  of  the  Wey,  and  Xlelcombe  Regis  on  the 
north-east  of  the  river,  the  two  towns  being  connected  by 
a  bridge  reconstructed  in  ISSl.  An  esplanade  about  a 
mile  in  length  fronts  the  sea.  To  the  south  of  the 
esplanade  is  a  pier  of  stone  on  wooden  piles  1050  feet  in 
length,  erected  in  1859  at  a  cost  of  £12,000.  The  harbour 
lies  between  tho  pier  on  the  north  and  the  spur  of  land 
called  the  Nothe  on  the  south,  and  is  protected  by  a  con- 
crete wall  extending  500  feet  northward  from  the  Nothe. 
The  principal  buildings  are  the  old  town-hall,  the  market- 
house,  the  guild-hall,  the  masonic  hall,  the  royal  Dorset 
yacht  clubhouse,  the  theatre,  the  Royal  Victoria  Jubilee 
Hall,  the  Weymouth  and  Dorset  eye  infirmary,  the  Wey- 
mouth royal  hospital  and  dispensary,  the  Weymouth  sana- 
torium for  women  and  children,  and  the  infantry  barracks. 
Opposite  the  Royal  Terrace  is  an  equestrian  statue  of 
George  III.,  erected  in  1S09  in  commemoration  of  hi» 
jubilee.  A  marble  statue  was  also  erected  to  Sir  H. 
Edwards  in  1885.  A  mile  south-west  of  Weymouth  is 
Sandsfoot  Castle,  a  fort  erected  by  Henry  VI IL  for  the 
protection  of  the  shipping.  There  are  a  number  of  alm^ 
bouses  and  other  charities.  Weymouth  has  steam  con- 
nexion with  the  Channel  Islands,  France,  and  various  ports 
on  the  English  coast.  In  1S86  903  vessels  of  105,824 
tons  entered  the  port,  and  905  of  98,964  tons  cleared. 
The  principal  exports  are  Portland  stone,  bricks  and  tiles, 
and  provisions,  and  the  imports  are  coal,  timber,  gordeo 
and  dairy  produce,  and  wine.  Ship  and  boat  building, 
rope  and  sail  making,  and  brewing  are  carried  on.  The 
population  of  the  muaici[>al  borough  of  Weymouth  and 
Melcombe  Regis  (area  763  acres)  in  1871  was  13,259, 
and  in  1831  it  was  13,715. 

Uoth  Weymouth  and  Melcombo  Regis  are  very  ancient  The 
port  is  supposed  to  have  traded  with  Tyrian  r  '  •  '  oforo  the 
arrival  of  the  Ronians.     Various  Roman  re;'  .og  pave- 

ments and  coins,  have  been  found.     Weyni'  ■    sccno  of 

Athi'Istan's  vengeance  on  his  half-brother  Tiiuci)  Ldwin.  It 
received  a  charter  from  Ethelred,  which  is  preserved  in  Wincheater 
cathedral.  In  the  time  of  E<lward  the  Confessor  WejTnouth  ami 
Melcoralw  were  tho  property  of  the  abbey  of  Ceme.  In  12S0  they 
formed  a  roy.nl  dcincsno  and  part  of  tho  dowry  of  Eleanor  of 
Castile  Both  Weymouth  and  Jlclcomlie  first  retumM  nicmbtra 
to  ]nrliament  in  tho  nign  of  Edward  II.     In  1347  they  «eut  JO 

sV, '  '   ■  •  '   '  -.1  of  Calai«.     Queen  Mnrgaret  of 

Ar  I  April  1471,  and  in  1504  Philip 

of  '      ■  iiiven  iritis  tl..^  )x^rt    by  btreas  of 

wcallitr.      lu  lin  V.\vuu.ulh  and   Mr'  '  "niled  in 

one  borough,  under  the  title  of  "mayo^  '  irgr«oa, 
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WTTALE.'  a  name  upplicd  rather  \ooscly  to  various 
.^-  •'  '  I  C<l^u■(tl,  tho  general  characters  niul 

1  hnvo  been  dcscrilicJ  in  tlio  arliclo 
v     ■  ;    xv.  p.  S91).     All  tho  mcmhera  of  tho 

"  •  k-ocrfi,  or  Cftacia  with  whalebone,  oro 
,  :  ■■  iiii.iii-s.  '  But  of  tho  OJontoctti,  or  Cc-ta«a  with 
•  •  .  only  certain  of  tlie  larger  ones  aro  so  termed,  th" 
niKi.ler  speciea  being  popularly  spoken  of  as  "  bottlenoses," 
"dolphins,"  and  " [wr jKiises " ;  yet  so  iiulefinitely  has  tho 
nerd  been  applied  that  a  true  dolphin  (Delphinus  tursio), 
not  exceeding  S  feet  iu  length,  is  described  in  some  works 
%3  the  "smaller  bottlenosexl  whalo." 

Although  by  their  motlo  of  life  so  far  removed  from 
close  observation  that  it  is  imjossible  to  become  as  fami- 
liar with  them  in  their  natural  condition  as  with  many 
other  animals,  whales  aro  in  many  respects  tho  most 
interesting  and  .wonderful  of  all  creatures ;  and  there  is 
much  in  their  structure  and  habits  which  is  well  worthy 
of  study,  much  that  is  difficult  to  understand,  and  much 
that  leads  to  great  generalizations  and  throws  light  upon 
far-reaching  philosophical  speculations.  One  of  tho  first 
lessons  which  a  study  of  these  animals  affords  is  that,  in 
the  enii.^vcur  to  discover  what  a  creature  really  is,  from 
what  ethers  it  is  descended,  and  to  what  it  is  related,  the 
general  outward  appearance  affords  little  clue,  and  we  must 
go  deep  below  the  surface  to  find  out  the  es- 
sential characteristics  of  its  nature.  There 
was  once,  and  may  be  btill  m  many  places,  a 
common  idea  that  a  whalo  is  a  fish.  To 
rxJiHzc  the  fallacy  of  this  notion  wo  have  only 
to  consider  what  a  fish  really  is,  what  under 
all  the  diversities  of  form,  size,  and  colour 
known  among  fishes  there  is  common  to  them 
all,  and  we  see  that  in  everything  which 
characterizes  a  true  fish  and  separates  it  from 
other  classes,  as  reptiles,  birds,  and  mammals, 
the  whale  resembles  the  last-named  and  differs  from  the  fish. 
It  is  as  essentially  a  mammal  as  a  cow  or  a  horse,  and  simply 
resembles  a  fish  externally  because  it  is  adapted  to  inhabit 
the  eame  element ;  but  it  is  no  more  on  that  account  a  fish 
than  is  a  bat,  because  adapted  to  pass  a  great  part  of  its 
existence  on  the  vr.ng  in  tho  air,  nearly  related  to  a  bird. 
The  whole  structure  of  a  whale  ia  a  most  instructive  in- 
stance of  a  type  of  organization  ■  vhich  is  common  to  and 
characteristic  of  the  class  Mammalia,  only  specially  modi- 
fied or  adapted  to  a  pecidiar  mode  of  life;  Wo  see  in 
every  part  the  result  of  two  great  principles  acting  and  re- 
acting upon,  each  other, — on  the  one  hand,  adherence  to 
type,  or  rather  to  fundamental  inherited  structural  condi- 
tions, and,  on  the  other,  adaptation  to  tho  peculiar  circum- 
stances under  which  it  lives,  and  to  which  in  all  probability 
it  has  become  gradually  more  and  more  fitted.  The  e.vternal 
fish-like  form  is  jierfcctly  suited  for  swimming  through  the 
water;  the  tail,  .however,  is  not  placed  vertically  as  in 
fishes,  but  horizontally,  a  position  which  accords  better  with 
the  constant  necessity  for  rising  to  the  surface  for  the  pur- 
pijse  of  breathing.  "  The  hairy  covering  characteristic  of  all 
jcammalp,  wliich  if  present  might  interfere  with  rapidity 
cf  movement  through  the  water,  is  reduced  to  the  merest 
rudiments, — a  few  short  bristles  about  the  chin  or  upper 
lip. — which  arc  often  only  present  in  very  young  animals. 
The  function  of  keeping  the  body  warm  is  supplied  by  a 
thick  layer  of  non-conducting  material,  the  "blubber,"  a 
peculiarly  dense  kind  of  fat  placed  immediately  beneath 
the  akin.  The  fore-limbe,  though  functionally  reduced  to 
mere  paddles,  with  no  power  of  motion  except  at  the 
shoulder-joint,  have  beneath  their  smooth  and  continuous 


external  covorinfi  all  the  boces,  joints,  and  even  most  of 
the  niuscle.s  nerve?,  and  arteries,  of  tho  human  arm  and 
hand ;  and  rudiments  oven  of  hind  lo;..;^  nro  found  buried 
deep  in  tho  interior  of  tho  animal,  apparently  subserving 
no  useful  purpose,  but  pointing  on  instructiva  lesson  to 
those  who  aro  able  to  read  it. 

In  what  follows  a  more  detailed  account  is  given  of  the 
best  known  of  those  species  of  Cetarea  to  which  the  name 
"  whnio  "  is  pojjularly  applied,  especially  those  frequenting 
British  waters,  tlian  could  be  given  under  ItLuiMALiA. 

I.  Sub-order  KYSTACOCETI  or  Whalobono  VTinlcs. 

Ofnus  Balana. — The  Greenland,  or  more  properly  Arctic,  right  Oroen 
whnlo  (Baltena  mt/sticflus)  attains,  when  full-grown,  a  length  of  land 
from  45  to  CO  feet.     Its  external  form  is  shown  iu  fig.  1,  from  a  right 
careful  drawing  by  Air  Robert  Gray.    In  this  species  all  tho  peculi-  whale, 
iiritics  which  distinguish  tho  head  ond  mouth  of  tho  whales  from 
those  of  other  mammals  have  attaiuo<l  their  greatest  development. 
Tho  head  is  of  enormous  size,  exceeding  one-third  of  tho  whole 
length  of  tho  creature.     Tho  cavity  of  the  mouth  is  actually  larger 
than  that  of  tho  body,  thorax,  and  abdomen  together.     Tho  upper 
jaw  is  very  narrow,  but  greatly  arched  from  before  backwards,  to 
increase  the  height  of  tho  cavity  and  allow  for  tho  great  length  of 
tho  Ivileen  or  "whalebone"  blades';   tho  enormous  rami  of  the 
mandible  aro  widely  separated  posteriorly,  and  have  a  still  further 
outword  sweep  before  they  meet  at  tho  symphysis  in  front,  giving 
the  floor  of  tho  mouth  tho  shape  of  an  immense  spoon.    Tho  baleen 
blades  attain  the  number  of  380  or  more  on  eacli  side,  and  those 
in  the  middle  of  the  series  have  a  length  of  10  or  sometimes  12 


*  Icet.  f:valr  ;  Dao.  an-1  Swed.,  heal ;  Anglo-Saxon,  hwicl  ;  G^-nn  , 
vvl,  waJHxJi.  The  meaning  •ipoitntly  ii  "roller,"  tbo  word  being 
ckMlr  liUied  to  "  wb«el  °  (Skeat). 


Fio.  1.— Greenland  or  Aretic  right  whale  iBalmna  nysticetus). 


feet.  They  are  black  in  colour,  fine  and  highly  elastic  in  texture, 
and  fray  out  at  the  inner  edge  and  ends  into  long,  delicate,  soft, 
almost  silky,  but  very  tough,  hairs.  The  remarkable  development 
of  tlie  mouth  and  of  the  structures  in  connexion  with  it,  which  dis- 
tinguishes the  right  whale  among  all  its  allies,  is  entirely  in  relation 
to  the  nature  of  its  food.  It  is  by  this  apparatus  that  it  is  enabled 
to  avail  itsslf  of  tho  minutes  but  highly  nutritious  crustaceans  and 
pteropods  which  swarm  in  immense  shoals  in  tho  seas  it  frequents, 
Tho  largo  mouth  enables  it  to  take  in  at  one  tiino  a  sulficient 
quantity  of  water  filled  with  these  small  organi-snas,  and  the  length 
and  delicate  structure  of  tho  baleen  provide  an  eflicient  strainer 
or  hair-sieve  by  which  tho  water  can  l»  drained  ofl".  If  the  baleea 
were  rigid,  ana  only  ae  long  as  is  the  aperture  between  tho  upper 
and  lower  jaws  ■when  the  -mouth  is  shut,  a  space  would  bo  left 
beneath  it  when  the  jaws  were  separated,  through  which  tho  water 
and  tho  minute  particles  of  food  would  escape  together.  But 
instcatl  of  this  the  long,  slender,  bnish-like,  elastic  ends  of  tho 
whalebone  blades  fold  back  when  the  mouth  is  closed,  the  front 
ones  passing  below  tho  hinder  ones  in  a  channel  lying  between  tho 
tongne  and  the  lower  jaw.  "When  the  mouth  is  opened,  their 
elasticity  causes  them  to  straighten  out  liko  a  bow  unbent,  so  that 
at  whatever  distance  the  jaws  are  separated  the  strainer  remains 
in  perfect  action,  filling  tho  whole  of  tlio  intoi-vol.  The  mechanical 
perfection  of  tho  arrangement  is  completed  by  the  great  develop- 
ment of  tho  lower  lip,  which  rises  stiffly  above  the  jaw-bone  and 
prevents  tho  long,  slender,  flexible  ends  of  tho  baleen  from  being 
carried  outwards  by  tho  rush  of  water  from  the  mouth,  when  its 
cavity  is  being  diminished  by  the  closure  of  the  jaws  and  raising 
of  the  tongue. 

If,  as  appears  highly  probable,  tho  "bowhead"  of  tho  Okhotsk 
Sea  and  Benring  Strait  belongs  to  tliis  specie.!,  its  range  is  circuni. 
polar.  Tliough  found  in  the  seas  on  l)oth  sides  of  Greenland,  and 
passing  freely  from  one  to  the  other,  it  is  never  seen  so  far  south 
as  Cape  Farewell  ;  but  on  the  Labrador  coast,  where  a  cold  stream 
sets  down  from  the  north,  its  range  is  somewhat  farther.  In  the 
Behring  Sea,  according  to  Scammon,  "itispeldom  seen  south  of 
tho  Sfty-fiflh  parallel,  which  is  about  tho  farthest  southern  extent 
of  tho  winter  ice,  while  in  the  Sea  of  Okhotsk  its  southern  limit  ia 
about  the  latitude  of  54V'  As  haa  been  abundantly  shown  by 
Eschricht  and  Reinhardtin  thecasoof  tho  Greenland  seas,  "every- 
thing tends  to  prove,"  Scammon  eays,  "  that  the  Balxna  myeticetus 
is  truly  an  '  ico  whale,'  for  among  the  scattered  floes,  or  about  tha 
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It  U  true  that  th«e  ?_'^^„^,"=  P—jSvl  we  learned  of  their 
the  sumcaer  months  ^J'.'  "  «Sl«r7ce-fie!d8  are  occasionally  met 
being  captured  south  oi  '/l'"'!^.;^'  therefore,  on  the  British  or 
xrith-:  %he  oocurren«  «f  t^^P^J/^l^eW,  as'.hen  alive  and  in 
ttv  European  coast  ^^«^^.°=  '  ^^  J^e  Korth  Sea  has  l^een 

health  the  -;'^^™  ^-^^;i^?e":fTGreenlaud  at  64-  N.  lat 
ajcert^ned  »°^JTj^°i  "Awards  SpiUbergeu,  and  a  glance  at 
dong  the  °°f  ^;^f,iXw  th»°  there  are  no  currents  setting  south- 

of  its  having  been  reported  as  ^^^  "■";""  i^a  of  tie  genus 
•nlained  bv  the  supposition  of  one  of  the  otBer  specicu  oi  wuo  g 
&  m^uken  for  it.  Still,  as  tv.o  other  Arctic 
«uSaM.  the  narwhal  and  the  beluga,  have  in  a 
fcwSibted  instance,  found  their  v>- ay  taBnt^h 
ah^^s  it  would  be  lash  absolutely  to  deny  the  possi- 
iiU^'of  the  Greenland  right  whale  dojng  the  same^ 
Further  details  of  the  migrations  and  habits  of  this 
Side^  are  given  under   "Whale  Fuhenes      (see 

Southern  '^  Th!  Sen.  right  uhale  {B.  ar^ralU)  resernbles 

S'i:^%'".tn=i^S:Tr.e«nrsea'2ntf  ^£^he  u^r 
l^i^^of  the  lower  lip,  and  a  greater  number  of  vertebra    The 


of  these  vfhales  have  been  taken  within  the  last  few  years.  In  the 
North  Plifif  a  very  simUar  if  not  identical  species  is  regularly 
hunud  by  the  Japanese,  who  tow  the  carcases  ashore  for  the  j^^ 
noses  of  flensing  W  extracting  the  whalebone  In  Jl»^t"R>?; 
r^ however,  According  to  Captain  Manrys  whale  charta.  right 
wtjes  are  ne  -er  or  rareTy  seen  ;  but  the  southern  t'EP*"'' o*^' 
TsSv  the  neighbourhood  of  the  C.pe  of  Good  Hope^  Kerrn^ 
uTs  Wand,  AustraUa,  and  New  Zealand,  is  inhabitea  by  black 
whalcL"  once  abnudant,  but  now  nearly  exterminated  through  the 
:ant?n  de^t^ctton  of  the  females  as  they  visit  the  bays  and  inUt. 
reund  the  coast,  tlu^ir  consUnt  habit  in  the  breeUing  t"»f;  ^he 
rauL^of  the«  whales  southward  has  not  been  accur.U-y  •1''^™"''^ ' 
but  no  species  corresponding  with  the  Arctic  right  whale  has  as 

I  <i^"^"T:.f"by  whalers,   perhapa  on  account  of   tiie  low^ 


-Southeni  rigM  whale  (A  australU). 


B.  japoHica   of   the    iNorin    i  lu-m^  ^.  ,^„j,_  „f  .he  South 

kssi:,:^"^,:  :;VAr=s  .:r.?i5^HS 

.V:,n  de  Lu.,  and  San  Sebastian,  a,  well  a,  numerous  otluT  towns 


,  i)ie  north  coast  of  Spain 


tian,  as  wen  as  iimit«-»v— - 

were  the  centres  of  an  active  whale 


fio  S.—Hnniptacke<l  whale  (Mtforli/a  l<»i»)-  . 

hnmn-like  form  of  the  dorsal  6n;  is  very  distinctly  charactemed 

r^^m^^l    othere  of  the  group,  especially  by  the  immense  length  of 

ri"hVlal«a»d  resembles  the  rorqual  in  having  the  skin  of  the 

la^and  Greenland,   this  whale  does  not  frei-^tly 

Tpiear  on  the  coasts  of  the  British  Isles.     One  cam. 

ICl  at  Newcastle  in  1S39  ;  another.  »  Jf^ng  ?°». 

^aTuken.  in  the  estuary  of  the  Dee  in  1S03  and  lU 

kdcu-a  is  prcser^^l  in' the  Liverpool  museum  ;  and 

a  nwrlv  full-grown  animal  was  cantuied  in    lie  mouth 

f  .>,»  T»v  in  th^Hn  er  ofl8S3.S4.    The  usua\  length  of  the  adult 

of  the  Tay  m  the  wnnter  0.  'o  ^  ^  M^Qaflcra  are 

SuT/ii^re  Vo  hItWic  a'idt'Uh  the  ?.-orth  -d  t^e fou.h 
P»X  Thev  resemble  those  of  British  seas  so  closely  that  it  w 
L'ubtful  larSe  differences  which  have  l«°  o^r^^'e'Ccn 
«non  which  several  stwcics  have  bceu  founded.  ma>  not  >^"  "'° 

conipres-sed  before  it  expands  'nto  "'>■      tlnkes.       llierorquaui  _ 


-fishery  ••"whia:\up,:i!;:i"Eu.^pe"ith  oil  "nJjrhalebone.      In 

di.' o'vory  of  the  north-c.-r^rn  ront.  to  Cbin»  .n,l^  he  K„_|^,„d.e, 
„~,„ca  out  the  ««  ar.  ■  'h;°    .     ^^ j  henceforth 

t(,c  ex>,tence  of  the  Gr.^  ^^  j^^^^^;^  concentrated 

It  i.'i  singular  fact  ih.t  the  cxistcnre  of  the 
„  ^^,  „„i,.  overlooked  by  naturalists  til    lately. 
'  •    •    1  to  the  GrtenUnd  whale, 

ution  than  now,  and  to 
iH  to  its  present  circum- 
tl,e  two  liani.li  lelolopsU  F,.cl.richt  and  Rein- 
•til  of  hivin?  pmred  iu  exii.trnre  as  a  di.linrt 

'    '  r  _     ...     1   ...;.-.  1     tw.tjrcs  of 

of  the 
V  ron- 

in  r-'  111  1 
■  ir-B  wh»«re  il  ' 


of  tl 
imal, 

,T   -.Thll 


^J^^yot  explosive  >-n-"  '--^^^^r'tiXry 'h  X°i 
tlio«  hurled  l.y  the  human  h'"  '.  »  ^f^r'^  belo w)  Thcr.  .re 
e,ubli,l,cd  on  til.  cons,  of  Finmark  "f.^/j^'*'"  V>a'«.-?"~ 
four  distinct  specie,  of  ihi.  IT."  '' ""jj'^;;' ',,"  Ml  known  antaal.. 
.,iN,M.i.  ;'-  :-';'»%'^,'':'„„^''^Sr«  flet  IU  colour  i. 
.tuin.  a  'rnfh  or  80  or^even^^_.^.^^_  ^^^^  ^_^   ,he  breast ;  the 

;'■"  ,n>  larger  proporlinnally  itaii  11.  oil" 

>"  ,. ,  „7h  of  thi  t^iul  length  of  the  bo.lv  ; 

::,uhe.u«i  .in  "•■-■' ""■'i^h-ro'.rni^'^uke^i'o';!;:!: 

,.„  n.„,Uv«.  ^^rtTiea-^jrAi",:-".."' winter  in  ,h.  open 


hit  apecies  aenns  lo  ]vi™  i"-  - 

,,  hei  the  fo««t  of  Norway  »t  the  .  i 
y      \f  till-  time  it"  Hole  l"od  i»  a  ': 


ill  1 
Zsr- 

•  hi 
Ban. 


rly!oD  the  cMft  of  the  Untied  »UtM  "iveral 


hiU:n  1!  i-l.i'. 
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tk  hu  ttSTullr  AS  r«rtebm,  of  wlilcK  15  boar  ribs.  Thi^  is  the 
cumiiioo««t  of  aU  tti-  Ume  ivhalw  on  the  Rritish  coasts ;  8c;ircolv 
a  vintw  jussea  vitUout  t^ie  body  of  one  toiug  eomowhere  washed 


aJdcmWy  behind  tho  end  of  the  snout     Tlio  lowci  jaw  is  exttcv.icly 

narrow,  and  hia  on  cacli  sido  from   twenty  to  tn'cnty-firo  etoufc 

conical  teeth,  which  f\iniish  Ivory  of  fy..^<\  quality,  tlmugh  not  in 

Enftlciont    bulk    fot    tnttst   ol'    tl  6 

purposes  foi  which  that  tuticlo  is 

re<juiicd.      Tho    upimr    teeth    nro 

"uitc  rudimentary  and  biuiod  Ut 

tho    gum.      Tho    pectoral    (in    oi 

Hipper  ia  fihmt,  broad,  aid  tiUL- 

catcd,  and  tlio  doisal   flu  a  mcio 

low   protubci-ojice.      Tho    general 

Pia  i—Oommon  rrni^i*!  iBaJjnoptem  wmcuIuj).  ^.^Iq^j,.  ^f  ^j^^  surface  is  black  abovo 


ubore,  nsoally  after  stormy  weather,  and  more  frequently  on  tho 
Rmth  coast,  as  this  species  has  a  mora  southoru  range-than  tho  last, 
and  frequently  <".*  '  »<  ■  incan.  It  feeds  largely  on  fish, 
and  i*  frequent.  long  shoals  of  herrings.      (3) 

BalMHopttra  bcr  lUidolphi's  whale  from  its  first 

describer,  is  a  smiUtr  bi-s.s;u.-i,  scutccly  attaining  a  length  of  60  foot. 
It  U  bluish  black  above,  with  oblong  light-coloured  spots,  whilst 
the  und«r  part^  are  more  or  less  white  ;  tho  whole  of  tho  tail  and 
both  sides  of  tho  flinpera  are  black  ;  the  baleen  is  black,  and  tho 
bristly  en  Is  f'.nc,  curling,  and  white;  tho  flippers  are  vei-y  small, 
mea  vcnth  of  tho  total  length  of  the  body.     There 

arc  .  "vith  14  pairs  of  ribs.     This  species,  according  to 

Col'.-.  ...  .^ .  ..;-!ly  on  minute  crustaceans,  mainly  Catanus  ^finmar- 
thicim  and  £uphausia  in^rmtj,  and  not  oa  fish.  Until  lately  it  was 
consider^  the  rarest  of  tho  whales  of  European  seas,  and  was 
only  knoirii  to  science  from  a  few  individuals  stranded  on  tho 
coasts  of  northern  Europe  at  long  intervals,  tho  skeletons  of  which 
harp  been  preserved  in  museums.  Tho  most  southern  point  at 
which  it  has  been  met  with  hitherto  is*  Biarritz  in  Prance.  Since 
the  establishment  of  tho  whaling  station  near  tho  North  Capo  it 
ha.1  been  shown  to  m  a  regular  summer  visitor,  and  in  1835  771 
ini'.iri  luaU  were  captured  on  tlio  coast  of  Finmark.  (4)  BalxnopUra 
rotinxta,  the  leaser  hn  whalo  or  rorqual,  is  tho  smallest  species  found 
in  thj  northern  seas,  rarely  exceeding  30  feet  in  length.  It3  colour 
ia  greyish  black  above,  whilst  tho  under  sido  is  white,  including 
the  whole  of  the  lower  side  of  the  tail  ;  the  inner  side  of  tho 
flippers  is  white  ;  and  there  is  a  brwad  white  band  across  the 
outer  aide,  which  is  a  very  chai-actenstic  mark  of  thospecies  ;  tho 
baleen  is  yellowish  white.  Tho  dorsal  fin  in  this  and  tho  last 
tpecies  ia  comparatively  hiph,  and  placed  far  forwards  on  tho 
budy.  This  whale  has  usually  43  %'ertebrae,  of  which  11  bear  ribs. 
It  13  common  in  summer  in  the  fjonls  of  Norway,  and  ia  often 
Been  around  the  British  Islea.  It  has  been  taken,  though  rarely, 
in  the  Mediterranean,  and  it  ranges  as  far  north  as  Davis  Strait. 
Rorquals  are  met  with  in  almost  all  seas  throughout  tho  world, 
but  further  and  moro  accurate  obsen-ations  are  required  before 
their  specific  characters  and  geographical  distribution  can  be  mado 
out.  Nearly  all  the  individuals  hitherto  examined  with  any  care, 
whether  from  the  North  Pacific,  tho  Australian  seas,  or  tho  Indian 
Ocean,  come  very  near  in  structure  to  one  or  tho  other  of  the 
Atlantic  forms  described  abovo,  so  much  so  that  some  zoologists 
have  been  induced  to  believe  that  there  are  but  four  species,  each 
of  which  has  a  wide,  almost  cosmopolitan  range,  while  others  havo 
described  and  named  almost  every  individual  spccxniea  captured 
as  belonging  to  a  different  specie?. 

Two  totally  distinct  forms  of  whalebone  whales,  Rachiancctes 
jlaurtis,  the  grey  whale  of  tlie  North  Pacific  (California  and  Japan), 
and  Xrcbnlxna  maryinala  of  New  Zealand,  have  never  been  found 
in  tho  British  seas  (sec  voL  iv.  p.  395). 

II.  ODONTOCETI  or  Toothed  Whales. 

Only  one  memU-r  of  this  group,  the  sperm  whale  or- cachalot 
[Physettr  macrocrphalus),  rivals  the  large  whalebone  whales  in  size, 
ita  length  and  bulk  being  about  equal  to,  or  somewhat  exceeding, 


Fii.  5. — Sperm  wliale  {PhyaeUr  maeroceprinlxu). 

the  Arctic  right  whale,  from  which,  however,  it  is  very  dilTerent  in 
outward  appearance  and  in  structure.  Tho  head  is  about  one-third 
of  the  length  of  the  body,  very  massive,  high  and  truncated  in 
Iront,  owing  it^  huge  size  and  remarkable  form  mainly  to  the  gi-eat 
accumulation  of  a  peculiarly  modified  form  of  fatty  tissue,  filling 
the  large  hollow  on  the  upi»er  surface  of  the  skull.  The  oil  con- 
taine<l  in  cells  in  this  great  cavity,  when  refined,  yields  sper- 
maceti,  and  tlie  thick  covering  of  blubber,  which  every\i*here 
envelopes  the  body,  produces  the  valuable  sperm-oil  of  commerce. 
The  single  blowlir-lc  is  a  longitudinal  slit,  placed  at  the  npncr  and 
anterior  extremity  of  the  head  to  the  left  side  of  the  miaule  line. 
Tba  opening  of  the  mouth  ia  on  the  tuder  side  of  the  head,  con  ■ 


and  grey  below,  tho*cc!:".*.:5  gradually  shading  into  each  other. 
The  only  known  species  of  sperm  wlialo  is  one  of  tho  most  widely 
distributed  of  animals,  being  r.iot  with,  usually  in  herds  or 
"schools,"  in  almost  all  tropical  and  subtropical  seas,  but  not  oc- 
curring, except  accidentally.  In  tho  Polar  regions.  Not  upfre- 
quently  specimens  appear  on  the  coasts  of  Great  Britain,  but  only 
as  solitary  stragglers,  or  as  dead  carcases,  floated  northwards  by 
tho  Gulf  Stream.  It  is  remarkable  that  every  case  of  which  wo 
havo  an  accurate  record  has  be«n  an  old  male.  Tho  food  of  tho 
sperm  whalo  consists  mainly  of  various  Kpecics  of  cephalopoda 
(squid  and  cuttlefish),  but  tlicy  also  cat  fish  of  considerablo  size. 
Tho  substance  called  "ambergris,"  formerly  used  in- medicine  and 
now  in  perfumery,  is  a  concretion  formed  in  the  intestine  of  this 
whale,  and  is  found  floating  on  the  surface  of  tho  seas  it  inhabits. 
Its  genuineness  is  proved  by  tho  presence  of  tlio  horny  bcaka  of 
tho  ccphalopods  on  which  tho  vtlialo  feeds. 

Tho  remaining  Odontoccti  are  all  animals  of  much  smaller  size  Bottlo- 
than  tho  sperm  whale,  but  to  several  of  them  tho  nau:o  ofnoso 
"whale "  is  commonly  applied.  Tho  hyperoodon,  sometii.-'es  whale, 
called  "bottlenose,"  a  nan^o  also  vaguely  given  to  several  species 
of  dolphin,  is  a  regular  inhabitant  of  tho  North  Atlantic,  passing 
tho  summer  in  the  Spitzbcrgen  seas  and  going  farther  south  in 
winter.  It  is  allied  to  the  sperm  whale,  and  resembles  it  in 
possessing  a  large  store  of  oil  in  tho  upper  part  of  the  head,  which 
yields  spermaceti  when  refined  ;  on  this  account,  and  also  for  tho 
sake  of  the  blubber,  which  supplies  an  oil  almost  indistinguishablo 
from  sperm  oil,  this  whalo  has  been  tho  object  of  a  regular  chaso 
in  recent  years.  It  is  stated  in  tho  article  Mammalia  (vol.  xv.  p. 
306)  that  there  are  two  species  of  this  genus,  Hyjycroodon  rostratus, 
the  common  hyperoodon,  and  H.  latifronsy  attaining  when  adults 
respectively,  the  length  of  24  and  30  feet ;  but  recent  investiga- 
tions havo  shown  that  the  latter  ic  the  male  and  tlid'former  tho 
female  of  tho  same  species.  They  feed  exclusively  on  cephalopods, 
and  are  practically  toothless;  the  only  teeth  which  exist  in  tha 
adult, — n;imely,  a  small  pair  at  the  front  of  tho  lower  jaw, — are 
concealed  beneath  the  gum  during  life.  Smaller  allied  species,  be- 
longing to  the  genera  Zipkius  and  Mcsoplodon,  occasionally  find 
their  way  into  British  seas,  but  their  proper  habitat  appears  to  bo 
the  South  Seas. 

It  frequently  happens  that  largo  herds  or  "schools"  of  whales  Ca'ing  oi 
are  captured  ia  bays  or  inlets  on  the  rocky  coasts  of  Scotland,  pilot 
or  the  Orkney  or  Shetland  Island.s.  These  are  the  so-callod  ca'ing  whole, 
or  pilot  whale  {Globiccphalus  mclas),  tho  grindhval  of  the  Faroe 
Islanders  and  Norwegians.  They  attain  the  length  of  20  feet, 
and  are  of  a  nearly  uniform  black  colour,  except  a  line  down  tho 
middle  of  the  under  surface,  which  is  grey.  They  are  characterized 
by  the  round  or  globose  form  of  the  fore-part  of  tho  head,  occa- 
sioned by  the  great  development  of  a  cusiiion  of  fat  placed  over 
tho  rostrum  of  the  skull  in  front  of  tho  blowhole,  and  by  the  great 
length  and  narrowness  of  the  pectoral  fin.  Their  destruction  in 
large  numbers,  amounting  sometimes  to  hundreds  at  a  time,  arises 
from  their  eminently  sociable  character  and  their  habit,  when 
attacked,  ot  rushing  together  and  blindly  following  tho  leaders  of 
the  herd.  "When  they  are  seen  in  the  neighbourhood  of  land,  tho 
fishermen  endeavour  to  get  to  seaward  of  them  in  their  boats,  and 
with  shouting  and  firing  of  guns  to  drive  them  into  a 
bay  or  fjord,  pursuing  tliem  until  they  run  themselves 
on  shore  in  their  alaim.  ,^ 

The  beluga  {Ddpkinapterus  Icucas)  is  often  called  tho  Beluga 
"white  whale,"  though  scarcely  exccciling  tho  length  of  or  white 
12  feet.     Its  colour  is  aUnpst  pure  white,  and  it  has  no  whale, 
dorsal  fin,  but  a  low  ridge  in  its  place.      It  is  an    in- 
habitant of  tho  Arctic  seas,  extending  on  the  American 
coast  as  far  south  as  the  river  St  Lawrence,  which  it  ascends"  for 
a  considerable  distance.     Several  instances  of  Us  occurrence  on  tho 
coast  of  Scotland  are  r-^cordcd,  and  it  has  been  kqit  for  some  time 
in  captivity  in  America,  and  even  in  London.     Its  external  char- 
acters arc  represented  in  vol.  xv.  p.  399,  fig.  50. 

The  other  cetaceans  of  this  group  ore  generally  distinguished  aa 
narwhals,  grampuses,  killers,  bottlenoses,  dolphins,  and  porpoises, 
and  are  not  usually  called  whales. 

AVe  have  no  certain   knowledge  of  the  existence  of  whalebone  Fossil 
whales  before  the  latter  part  of  the  Eocene  period.     Tho^earliest  species, 
known  forms  were  allied   to  tho  existing  Balecnoptertr.      Right 
whales  {^BalmnaX  as  might  be  expected  in  the  case  of  such  a  higlily 
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specialized  form,  hare  not  been  found  older  than  the  Pliocene ;  and 
it  is  interesting  to  note  that,  instead  of  the  individuals  diminish- 
ing in  bulk  as  we  approach  the  times  we  live  in,  as  with  many 
other  groups  of  animals,  the  contrarr  has  been  the  case,  no  known 
extinct  species  of  whale  eqanlling  in  size  those  that  are  now  to  be 
met  with  in  the  ocean.'  The  size  of  whales,  as  of  all  other  things 
wboee  most  striking  attribute  is  magnitude,  has  been  greatly  ex- 
aggerated ;  but,  when  reduced  to  the  limits  of  sober  fact,  the  Green- 
land right  whale  of  SO  feet  long,  the  sperm  whale  of  60,  and  the 
great  northern  rorqual  (Balanoptera  tibtaldii)  of  80  exceed  all 
other  organic  structures  known,  past  or  present  Instead  of  living 
in  an  age  of  degeneracy  of  physical  growth,  we  are  in  an  age  of 
giants,  but,  it  may  be,  at  the  end  of  tnat  age.  Through  countless 
ages  of  time  whales  hare  been  gradually  snaped  into  ttieir  present 
wonderful  form  and  gigantic  size  ;  but  the  very  perfection  of  their 
structure  and  their  magnitude  combined,  the  rich  supply  of  oil 
protecting  their  intcrnil  parts  from  cold,  the  beautiful  apparatus 
of  whalebone  by  which  their  nutrition  is  provided  for,  have  been 
iatal  gifts,  -.rhich,  under  the  sudden  revolution  produced  on  the 
surface  of  the  globe  by  the  development  of  the  wants  and  arts 
of  civilized  man,  cannot  bat  lead  to  their  extinction  in  the  not 
far  future.  (W.  H.  F.) 

Whale  Fishebies. 

Comtnercially  these  may  be  conveniently  classified  tmder  three 
heads,— the  British,  the  American,  and  the  Norwegian.  The  im- 
plements used,  and  the  nu>de  of  c.ipture  of  the  dineient  kinds  of 
whales,  being  for  the  most  part  the  sarae  in  all  cases,  the  detailed 
account  given  below  may  oe  held  to  be  of  general  application, 
nnlcits  the  contrary  is  expressly  stated. 
ff1u4.  The  tchaUr  is  a  vess-1  of  from  400  to  500  tons  gross  register, 
rigged  either  as  a  ship  or  a  barque,  and  provided  with  auxiliary 
engines  of  some  75  horse-power.  Built  after  the  strongest  fashion, 
she  w  protected  along  the  watcr-lino  by  an  sdditioaaj  planking  of 
iron  bark,  an  Australian  wood  of  great  hardness  ;  the  bows  are 
•trengthened  inside  by  beams  and  knees  and  outside  by  plates  of 
iron.  Underneath  the  hold-beams  about  50  iron  tanks  are  litted, 
each  capable  of  containing  200  to  250  tons  of  nil  ;  above  the  hold- 
b.:ams  a  deck  is  laid,  engine  and  boiler  space  being  reserved  in 
the  stem,  A  vessel  of  this  descripiion  carries  d  whale-l/aats, 
and  is  manned  by  50  to  60  hands  all  told.  Ilcr  working  expenses 
at  aja,  exclusive  of  insurance  and  intsreet  on  cnpital,  are  about  £500 
per  month,  and  her  cost  as  she  leaves  the  builder's  hands,  sup- 
plied with  all  appurtenances,  but  exclusive  of  sea  stores,  is  about 
VTisIe-  £17,600.  The  «-/ia/<--6oa/ is  27  feet  in  length  and  6  feet  in  breadth, 
boot  'vith  a  depth  amidshiis  of  2  feet  6  inches.  The  bow  is  covered  in 
for  the  distance  of  a  few  feet,  forming  a  sort  of  platform,  through 
which  tl.ere  project  two  wooden  posts,  that  farthest  forward  being 
called  the  'gun -bollard  head,  on  which  the  harpoon  gun  is 
mounted,  while  round  the  other,  farther  aft,  the  whale-line  is  run. 
At  thu  stem,  between  the  "head  boards,"  a  pulley  is  sunk,  over 
which  the  whale-line  glides.  On  the  port  bow,  beside  the  gun- 
bollard  head,  a  small  tub  is  fittetl,  into  which  is  coiled  tliat  mrt 
of  the  «hale-lino  known  as  the  "foregoer."  The  arter-i>art  of  the 
boat,  as  well  as  a  part  amidships,  h  fitted  up  for  the  reception  of  the 
whale-line.  The  whale-boat  is  manned  by  fi-.e  oarfmvn  and  a 
boat-stoerer.  The  bow  oar  acta  as  harpooner  and  bos  charge  of  the 
boat ;  the  stroke  oar  is  "  line-manager "  and  watches  the  whale- 
Hsrpoos  line  while  it  is  running.  The  har/^^nn  gun,  now  almost  nniver- 
(un.  sally  uso<l,  me.isares  4  feet  6  inches  in  length  and  weighs  75  lb  ;  the 

barrel  is  3  feet  long  with  1}  inches  bore  and  i*  mounted  in  a 
wooden  stock,  tapering  behind  into  a  pistol  handle.  The  weapon 
is  fired  by  means  of  rt^rcussion  caps,  doghcad,  and  tnggcr-jino,  the 
nipples  1h  '^   ■   ■  "1  from  sea  spray  by  a  movablebrass  cover. 

Mounted  "D  the  gun-bollard  head,  the  harpoon  gun  i 

trom  it*  '  'ion  commands  both  bows  as  well  as  right  I 

ahfad  ;  and  with  a  charge  of  11  drachms  of  powder  it  projects  tlio  I 
Oar-  harpccn  with  force  and  precision  to  a  distance  of  25  yards.  ITar- 
poou.  pooru  aic  of  two  kinds,  known  resjirctividy  as  gun  and  hand 
harpoons  ;  the  former  are  used  as  wrajvins  of  attack,  the  latter 
to  SAsist  in  securing  a  whalo  that  is  already  hnrnooncd.  The  gun  \ 
harjty^n  Tneasurc.^  4  feet  in  length  and  weighs  12  In.  Tlie  '*  shank," 
or  that  |»irt  which  cntrn  the  gun,  is  ]>orforatod  through.-ut  it* 
len^*''  '  ■'  '■'  ■  ■■'"  '  ■'■'. 'tn'as  to  allow  the  "shackle"  connecting 
th*'  ■  remain  outside  the  mouth  of  the  gnn 

wh'  .  :  tho  Kirrel.     When  the  gun  i<  hred, 

tb'  •   until  it  is  brought  up  by  the 

buT'  1  the  shank  is  rompos'-l  unite, 

aO'l  '   ''V  •'"'  l'irT"in.     Tlie  head 

of  t  ;■  B  bfinff  eon- 

tin^^-  rrv'vnVle  or 

fixed.     '■'  !  ■  1. 

and  previ 

ahft-il-  ■   '  ..  '-!.c 

w).  Kunio  a 

Usi.  I'f  tig 

Inslrumttjt.     it*Q  f.m.i  ft^-j^.^n   i*  a  ii^i,*  *ud  (iii^uni  voapon, 


which  was  introduccvl  by  the  Aiaerieans,  by  whom  it  is  known  as 
a  "  toggle  iron."  It  consists  of  a  head  and  shank  of  iron,  and  is 
mounted  on  a  wooden  stock,  by  which  it  is  darted.  The  head,  a 
flattened  piece  of  steel,  somewhat  triangular  in  fonn,  is  connected 
wiih  the  extremity  of  the  shank  by  a  stt-el  pin.  on  which  it  pivots 
and  moves  freely.  Previous  to  use  the  head  folds  back  along  the 
shank,  in  which  position  it  is  retained  by  a  wooden  pin.  After 
the  weapon  has  been  darted  into  a  whole*  the  strain  on  the  line 
breaks  tlie  wooden  pin,  and  the  head  assumes  a  position  at  right 
angles  to  the  sliank,  somewhat  in  the  form  of  the  letter  T,  and 
becomes  transfixed  in  the  fibrous  tissue  under  the  blubber.  The 
shank  is  a  rod  of  Vinch  iron,  2  feet  6  inches  long,  expanding  at 
its  upper  extremity  to  form  a  socket  to  receive  the  wooden  stock. 
The  n and  harpoon  measures.  S  feet  in  length,  and,  exclusive  of 
the  lino,  weighs  10  lb.  Expert  harpooncrs  can  dart  the  weapon 
about  5  yards  with  considccible  force  and  accuracy.  /(Vw/f-fi'ns  WhaJ«- 
IS  three -stranded  rope,  2}  inches  in  circumference,  composed  of  the  Ime. 
finest  hemp,  32  yarns  per  strand  ;  600  fathoms  are  coiled  into  each 
whale-boat  The  line  is  joined  to  the  harpoon  by  the  "  foregoer," 
a  piece  of  rope  somewhat  lighter  and  more  pliable  than  whale-line. 
The  foregoer  being  the  only  part  of  the  line  drawn  out  by  the 
harpoon  while  in  night,  its  length,  usually  from  10  to  12  fathoms, 
regulates  the  distance  the  harpoon  may  be  fired.  The  u:>inU-l3nrt  WT.ile- 
consists  of  a  simple  rod  of  ^-inch  iron,  G  feet  long,  one  end  flattened  lance, 
to  form  a  small  lance-shaped  point  with  cutting  edge*,  the  other 
expanding  to  form  a  socket  to  receive  a  short  wooden  handle.  Gun 
lances,  bomb  lances,  and  exploding  harpoon^  of  various  forms  and 
devices  have  from  time  to  time  been  introduced  ;  but,  mainly  from 
the  fact  that  in  recent  years  the  difficulty  in  securing  a  cargo  lies 
not  so  much  in  effecting  the  capture  of  the  animal  as  in  discover- 
ing its  whereabouts,  and  iu  approaching  sufficiently  near  to  permit 
the  use  of  the  harpoon,  they  have  never  come  into  general  use. 

Whether  the  ship  is  cruising  amongst  lc>c..«o  ice  under  canvas  Whale* 
or  lying  "made  fast "  to  a  floe,  a  careftu  look-out  is  kept  on  board  hunting 
from  the  crow's  nest  (a  barrel  lashed  to  the  main-top-gallant  mast- 
head) as  well  as  from  the  dock.  Immediately  on  a  whafe  being  seen, 
boats  are  manned  and  sent  in  pursuit  If  the  animal  is  feeding, 
which  it  generally  does  when  neap  the  surface  by  s^rimmlng  back- 
warvls  and  forwards  horizontally  round  an  ellipse,  great  caution  is 
necessary  to  prevent  its  becoming  nwaro  of  the  approach  of  the 
boats.  On  the  other  band,  if  the  whale  is  "sivinning,"  i.e.,  nvim- 
miug  in  a  decided  direction  and  appearing  at  the  surface  at  in- 
tervals more  or  less  regular,  less  caution  is  olvserved.  In  either 
case  OS  well  as  under  less  usual  circumstances  the  whale-boat, 
endeavouring  to  keep  out  of  the  angle  of  vision  of  the  animal, 
approaches  it  from  behind,  swiftly  hut  quietly;  the  hnniooner 
rises  to  his  gun  and  points  it  at  the  animal's  back,  withitolding 
his  fire,  however,  until  within  as  short  a  distance  as  p<..8£ible. 
On  being  harpooned  the  Gnf-nland  right  whale  usually  dives  per- 
pendicularly, remaining  under  water  about  forty  minutes  and 
drawing  out  some  600  to  700  fathon;is  of  line  before  it  returns  to 
the  surface.  Whales  descend  with  such  velocity  that  they  have 
been  known  to  break  their  upper  jaw  by  coming  into  violent  eon- 
tact  with  the  bottom  oven  in  400  fathoms  of  water.  Btfore  the 
animal  has  returned  to  the  surface  other  boats  have  arri-cd  upon 
the  scene,  and,  on  the  reappearance  of  the  whale,  gi\x  choso  and 
attach  more  harpoons.  Again  the  whale  dives,  but  soon  returns  to 
the  surface,  still  more  PThnusieJ.  Whenever  it^  motions  hccoma 
sufficiently  slow  *     ■  '     '  V     '    '      "  '.,>  lance  it 

used,  a  few  tbr  vjjoedily 

fatal.     Quant:  <'.'s ;  the 

animal  lashes  the  waUt  huU  iu  hues  and,  atlur  rusimig  violently 
through  the  water  in  its  dying  ognny,  rolls  over  en  its  rul«  ana 
lies  stiff  and  rigid  at  the  suiface.     t'ndcr  fo*  ourab'-  .  .'s 

the  capture  of  a  fiill-px>wn  whole  from  the  time  of  n 

until  its  death  <^'  uji.-,  f-i.m  one  to  one  and  a  h.::  ^  ;ie 

operation  of  *1'  ■.  nirfcrmc.L     The  body  of  lU-.-  uhale  is 

Usbed  Iciigti  '  the  i.hip  with  its  umicr  surface  above 

water;  the  ",  .  i;  |  ...  i,.i-f,"  a  pf.wcrful  tackle,  is  then  attached 
to  the  con.monconieiit  of  a  transverse  slip  of  blubber  cut  at  the 
neck,  known  a?  the  "cant  piece."  By  means  of  the  cant-purvhase 
the  body  is  caused  to  rotate,  whilst  the  fat  is  removed  ffoni  the 
different  parts  as  they  spjicir  above  wot.^r  in  Urge  "slips"  or 
"blanket. pieces,"  each  a  ton  or  more  in  weight.  AftT  Iwing 
received  on  deck,  the  blubber  is  cut  Intopieoes  *l>out  a  foot  square 
and  <it-\.  I  !  -nto  the  " 'tween -deck*."  "Tlic  whahbone  is  nmuvrd 
fri'  ■<(  llic  upper  j«w  as  it  apnoars  alwve  water  <n  httc 

Ti  "cutting-in  *  occupies  the  ?khip'«  rfmi>eny  about 

Ih:.      The  only  subsequent  operations  are  the  cutting  up 

of  the  hUhttcr  into  small  pieora  anil  its  stowage  iu  the  oil  tanks. 
The  remuvsl  of  the  gum  from  the  whalebone,  the  separation  of  the 

f>Ut«s,  and  their  stowage  in  the  'tween  decks  are  o{i«ratian>  per- 
ormed  subsequently. 

Briluk  FiJirria. 
Grrfntanii  Right   niiaU.—'l'ho  Uirenlond  right  what*  {Balmna 
mytiictt\is\  is  fnu.id  amongst,  or  in  the  near  vi -luilr  of,  the  Polar 
Ice.     Iu  habitat,  however.  It  materially  reduced  iu  extent  by  the 
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'.icOc*an — r.7.,  of  tho  Ikrcnt.i 

I  th  of  Silxrta— lix-alilirs  where 

■  i;iiii!:.'\vii.      i  no  liahing  is  jirosotutca  olf  Grecn- 

s  Str»it  l-y  tli«  IStitisli,  and  at  Bcbiing  Strait  by 


\  pril  or  proccoling 
thf  \^!ialo  ships  arrive 

.i:i!:ii  >\  :   ii  i!:_;  .;:  ^'.hk:-.  I'li  uu'  ui'St  f.  '      "     '  ''' '    '  '■ 

".jy.  If  it  is  a  "clo*e"  st'Oion,  i.i-- , 
^  .  ^oruea  wosl  round  the  south  end  ol  > 
^  ^  juuctioD  with  the  Crx'fuUnd  ict\  so  as  to  lot  at  a  ^outli- 
i  .  ,  .  ^,  the  ships  have  sonKlinies  to  fon;e  thoir  way  through 
•«vr:»i  huudrrd  niilM  of  ic»  U'fore  rv-aching  tho  grounds.  On 
tlM  othfr  hand,  if  it  is  an  '*  open  "  sea^'ou,  as  nior>>  usually  occurs, 
the  hfcrrier  ico  in  lat.  SO*  may  be  reached  witliout  hindrance.  In 
crui5in>;  for  whales  »\'r:.i:ii  iii-liiMor.s  are  sought  which  tho  whale- 
men kiic'v  by  exj-triviu-  tit-  I'i\  durable  to  the  ftpi>earance  of  tho 
uiimaL  Tho  ar^t  of  ti.ii*>  i>  '■  whaling  ice,"  or  moderately  loose 
ice  wi'.h  dose  pack  or  floea  in  tho  neighbourhood.  Tho  second  is 
abundance  of  food.  The  prcacnce  of  this  condition  may  bo  as- 
certained by  a  surface  Det,  or  it  n-.ay  be  inferred  from  the  colour  of 
the  water,  which  variea  from  tho  barrenness  of  clear  cold  cerulean 
to  the  richness  of  opaque  and  warm  olive  green.  The  crustacean 
CaJjniu  intnanhicus,  the  plerofiod  Clione  Umacina^  and  the  gaa- 
teriM>--<d  Lirnacina  hilkifUi  are  amongst  the  most  abundant  forms, 
the  luat-mentioned  contributing  j^erhaps  nine-tenths  of  tho  whale's 
food.  Yet  very  little  is  known  positively  as  to  tho  food  of  the 
Greenland  right  whaJe.  Accorxling  to  whalemen  (and  the  idea  has 
hitherto  U'tn  per-crally  accepted  by  naturalists),  the  animal  lives 
t»yion  vTrloii*  vivertebrate  forms,  such  as  Aciinis,  Schix^^Cliones^ 
.'■    '  ,  nnd  ililwfi,     Scoresby  states  that  some  of  thesa 

to  bo  seen  wherever  whales  are  found  stationary 
^_  ,       .     .'ohn  Murray,  however,  is  of  opinion  that  whales 

also  resori  iur  ijod  to  the  larger  forms  of  pelagic  fauna  which  exist 
in  the  inim'uiate  vicinity  of  the  bottom  of  the  ocean,  and  the 

fire;  '     'i  was  ascertained  during  the  course  of  the  *' Chal- 

cm  i::ous.     The  third  condition  is  abundance  of  the 

higi.  .. ic,  such  as  birds,  especially  guilleraota  ( t/rja  <p-i/?/a) 

and  luom^  (^ica  arra),  also  narwhals  (.Uonorfon  monouros)^  seals, 
bears,  ii  The  whales  make  their  appearance  amongst  the  ice 
near  the  aea  edge  about  I5th  ^lay,  but  only  remain  in  the  locality 
until  xhe  opening  of  the  barrier  ice  permits  them  to  resume  their 
nonhnard  journey,  for  usually  about  the  middle  of  Juno  they 
inddenly  disappear  from  these  grounds,  and  are  last  seen  going 
north-west  Tne  north  Greenland  whale-fishing  is  then  over  for 
the  season.  If  nnsuccessful  in  obtaining  a  cargo  at  the  northern 
gronnds,  the  whale  s.nips  next  proceed  southwards  is  far  as  lat.  75°; 
then,  if  the  sea  is  sufTici.utly  open,  they  penetrate  westwards  until 
the  coast  of  Greenland  is  visible.  Tliere  tney  cruise  amongst  the  ice 
nntil  August,  when  the  darki-ess  of  the  nights  puts  an  end  to  tho 
fishing. 
Darja  If  the  south-west  fishio?  is  first  prosecuted,  the  vessels  arrive 

Strait  at  the  ice  edge  near  Resolution  Island  in  April.  Hove,  although 
flahisg.  numbers  of  Urge  whales  are  usually  seen,  yet,  owing  to  tho  bolster. 
ODi  weather  and  the  cojapact  nature  of  the  ice,  tho  fishing  is  seldom 
Terr  successful,  po  th.-.t  the  majority  cf  the  vessels,  after  pro- 
•ecnting  the  "  saddle  "  sealing  at  Ne7.-foundland  or  Greenland,  pro- 
ceed direct  to  Disco,  v.hEro  they  usually  arrive  early  in  Hay.  The 
vhales  make  their  appearance  at  South-East  Bay  about  15th  May, 
and  here,  where  once  a  gi^^t  fshing  was  carried  on,  a  few  whales 
may  be  lolled.  The  danirerous  passage  of  Melville  Bay  is  next 
performed  and  the  whale  ships,  entering  the  north  water  in  June, 
puih  on  towards  tho  sounds.  If  there  is  a  "  land-floe  across,"  i.e. , 
if  the  land-ice  of  the  west  side  is  continuous  across  the  entrance 
of  r  nils  Bay  and  Lancaster  Sound,  whales  will  bo  seen  in  consi- 
derable numbers  and  good  cargoes  may  be  obtained  ;  but  imme- 
diately the  land-Ooe  breaks  np  the  whales  depart  to  the  westward. 
When  there  is  no  land -floe  across,  the  whales  proceed  at  once 
into  the  secluded  waters  of  Eclipse  Sound  and  Prince  Regent 
Inlet,  where  they  resort  during  the  summer  months.  At  this 
•easoa  of  the  year  most  of  the  vessels  cruise  in  the  sounds,  while 
a  few  search  tne  middle  ice,  until  the  darkness  of  the  August  niglits 
com[«ls  them  to  seek  an  ancho.-age  in  some  of  the  harbours  of  the 
wnt  side,  where  they  await  the  return  of  the  whales  south.  This 
migration  takes  place  on  the  formation  of  young  ice  in  the  sounds, 
nmally  in  the  latter  part  of  September.  Only  tho  larger  in- 
diridoals,  however,  and  the  great  majority  of  these  males,  come 
close  down  along  the  land  of  the  west  side.  Tliese  the  shins  send 
their  boats  out  to  intercept,  and  this  forms  the  inshore  fisning  or 
"  rock -nosing  ",  which  is  continued  nntil  the  formation  of  voung  ice 
drives  the  vessels  out  of  their  harbours,  usually  early  in  October. 
Hod-  A  few  vessels,  American  as  well  as  British,  occasionally  enter 

•on'sBay  Hudson's  Bay  and  '.rosec'.ite  the  fishing  in  the  neighbourhood  of 
iiUag.     Soafhampton   Ishin'd,  and  even  enter  Ton  Channel.      There  are 
whaling-stations  in  Cumberland  Inlet,  and  a  few  vessels  usually 
remain  all  winter,  ready  to  take  advantage  of  the  opening  of  the 
ice  in  tho  following  spring.    Hexe  the  young  as  well  as  the  old 


whales  make  their  ftpiMaiy.-ince  in  May;  the  former  have  migrated 
south  during  the  previous  autumn  Kmungst  the  archipelago  of 
islands  :o;ming  the  west  side  into  Kox  Channel,  thence  by  Hudson's 
Strail  to  tho  jvack-ico  oif  Resolution  Inlnnd,  whore,  toi^-cther  with 
tho  old  whales,  they  piobablv  winter.  Karly  in  May  tho  whale- 
men drag  their  bouts  over  tKe  ice  to  the  open  water  at  tho  floo 
edge,  and  the  whales  are  seen  amongst  the  pack-ieo  in  tho  offing, 
tho  younger  whales  being  neares'  tho  land-floo.  Encampments  are 
formed  along  the  floe  edge,  and  the  fishing  is  continued  uutil  the 
whnles  migrate  north  in  June. 

The  average  full-grow-n  Greenland  right  whale  yields  about  15  Produce 
tons  of  oil  and  15  cwts.  of  whalebone,  although  individuals  are  of  Green- 
occasionally  killed  which  yield  nearly  30  tons  of  oil  and  30  cw-ts.  of  land 
w-h.ilebone.     The  w-halelwno  consists  of  about  590  slips,  tho  longest  w-halc- 
meusuring  10  feet  6  inches  and  w-eighing  5J  lb  in  an  average  animal,  fishing. 
Vi  feet  G  inches  and  9 J  lb  in  a  very  largo  one.     Tho  following 
table  shows  tho  returns  of  theso  fishci-ies  from  1860  to  1S86  in- 
clusive, in  so  far  as  British  vessels  were  concerned.     It  will  ba 
seen  that  a  constant  decreaso  has  taken  place  both  in  the  miniber 
of  whales  killed  and  in  tho  total  value  ol  tho  produce.     The  priea 
to  w-hich  oil  has  fallen  little  more  than   J^a^s  tho  c.vpenso  and 
trouble  attending  its  being  taken  on  board  ana  its  subsequent  pre- 
paration for  tho  market,  and  there  can  bo  little  doubt  that,  but 
lor  the  high  price  which  whalebone  commands,  tho  fishing  would 
long  ere  this  have  been  abandoned  as  unrenuincrative. 
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2    4    0 

26  10    0 

64,813 

1S<5 

8 

58 

66 

742 

869 

2    9    0 

26    0    0 

67,039 

MCS 

35 

-46 

81 

808 

933 

2    9    0 

24  15     0 

03.563 

1807 

r 

17 

24 

228 

240 

3    3    0 

20    0    0 

12,360 

1S6S 

•1 

130 

134 

12i8 

1357 

1  16    0 

22    0    0 

71,529 

lS<i9 

-) 

17    , 

21 

266 

207 

2    2    0 

23  15    0 

15,960 

IS70 

1 

85 

.    SO 

962 

1111 

1  rs   0 

18    5    0 

64,871 

1S71 

4 

US 

162 

1S.I8 

1,'.44 

1  14    0 

IS  10    0 

72,647 

IS72 

25 

113 

138 

1392 

14S6 

1  19    0 

24  10    0 

67,601 

1873 

2 

170 

172 

I42-J 

1475 

1  19     0 

24  10    0 

89,608 

1874 

1 

208 

209 

1062 

1080 

1  13    0 

26    0    0 

103,130 

IS-5 

2 

96 

98 

925 

970 

1  10    0 

31    0    0 

60,770 

1876 

13 

70 

S3 

937 

1113 

1  16    0 

42  10    0 

79,009 

1S77 

2 

95 

97 

807 

935 

I  13     0 

60    0    0 

79,892 

187S 

19 

10 

20 

360 

400 

1  11    0 

70    0    0 

36,730 

1879 

e 

72 

78 

755 

629 

1    7    9 

50    0    0 

58,892 

ISSO 

6 

127 

132 

1000 

1074 

1    7    0 

37  10    0 

63,853 

1881 

23 

63 

81 

709 

096 

1  11    0 

35    0    0 

44,203 

lSS-2 

79 

79 

060 

6S2 

1  11    0 

50    0    0 

47,011 

IS63 

'i 

17 

13 

200 

216 

1  12    0 

110    0    0 

23,160 

1SS4 

11 

79 

90 

912 

932 

1    5    0 

72  10    0 

84,132 

1880' 

12 

29 

41 

430 

435 

1    1    9 

60    0    0 

33,233 

18S0 

15 

19 

34 

320 

S70 

1    1    0 

82  10    0 

34,652 

Ilislory. — As  already  stated  (see  above,  p.  524)  a  right  whale  fishery  History 
of  great  importance  was  prosecuted  in  the  temperate  waters  of  tho  of  Green- 
Atlantic  at  a  very  early  period,  more  especially  by  the  hardy  seamen  land 
of  the  Basque  provinces  from  tlio  10th  to  tiie  16th  century.  Author-  whale 
itics  are  now  agreed  that  tho  whale  pursued  was  Balscna  biscay-  fishing. 
cnsis,  which  diflers  from  Ji.  viysticetus  in  its  smaller  size,  its  greater 
activity,  and  its  more  southern  distribution.  Tho  Greenland  right 
whale  fishery  owes  its  origin  to  Henry  Hudson's  first  voyago  to 
Greenland  and  Spitzbergen  in  1607.  His  glowing  accounts  of  tho 
great  numbers  of  whales  and  morses  led  to  the  despatch  of  Jonas 
I'oolo  to  the  Greenland  Sea  by  the  Muscovy_Company,  and  tho 
success  of  his  four  -voyages  (1609-1612)  speedily  attracted  tha 
vessels  of  other  nations.  For  a  time  the  English  endeavoured  to 
obtain  a  monopoly  of  tho  fishing ;  but,  tho  other  nations  resisting, 
hostilities  were  engaged  in,  which  resulted  in  tho  discomfiture  of 
the  English  by  a  Dutch  fleet  in  1018.  Thereafter  it  was  agreed 
that  ditl'crent  parts  of  the  Spitzbergen  coast  should  be  allotted  to 
different  nationalities.  The  English  interest  in  the  industry,  how- 
ever, declined,  and  the  fishing  fell  mainly  into  the  hands  of  the 
Dutch,  who  until  16-10  also  carried  on  an  important  fishing  in  tho 
seas  surrounding  tho  island  of  Jan  Mayen.  Meanwhile  tney  did 
not  neglect  the  Spitzbergen  fishery,  in  which  10,019  whales  were 
taken  by  them  ia  the  ten  shears  1679-168S.  About  1630,  when 
their  fishing  was  probably  at  its  most  prosperous  stage,  they  had 
260  vessels  and  14,000  seamen  employed.  'Their  fishery  continued 
to  flourish  on  almost  as  extensive  a  scale  until  1770,  when  it  began 

1  T»ie  figures  given  arc  tlie  values  of  "sizc-bonc,"  i.e.,  slips  of  whalobono 
cr.cecdlijg  6  feet  In  length,  which  is  twice  the- value  of  whalcbono  under  that 
Icn^.'th,  80  th:.t  Iwfore  the  excel  value  of  tho  produce  could  be  arrived  a.  It 
hiu  been  found  necessary  lo  compute  17  per  cent,  ot  the  whalebone  at  half  tha 
Ogure  given,  bciog  the  nropoi  tioa  of  whalebone  under  size  ia  an  average  rhaid. 
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to  decUne,  and  finally,  oning  to  the  war,  came  co  a  close  before  the 
end  of  th?  century.  At  the  sarci-  time  the  Germans  prosecuted 
he  fisliing  to  a  very  considerable  eitent :  79  vessels  from  Hamburg 
and  Bremen  were  employed  in  1721,  and  during  the  fifty  years 
1670-1719  an  average  of  45  vessels  siiled  yearly  from  Hamburg 
alone.  German  vessels  continued  to  engage  in  the  fishing  until 
1873.  The  Spaniards,  although  they  took  part  in  the  pursuit  at 
an  eatly  date,  and  appear  at  first  to  have  supplied  the  skilled  por- 
tion of  the  crews  of  the  English  and  Dutch  vessels,  never  seem  to 
have  engaged  largely  in  the  northern  fishery  ;  20  of  their  vessels 
were  employed  in  it  in  1721,  but  before  the  end  of  the  century 
they  had  entirely  abandoned  the  occuption.  The  Danes,  although 
likewise  early  appearing  on  the  Spitsbergen  fishing-grounds,  never 
pursued  the  industry  on  a  large  scale  until  aftir  the  commencement 
of  the  Davis  Strait  fishing  in  1721',  in  which  year  they  had  90  sail 
engaged  ;  in  1S03  the  number  had  fallen  to  35.  As  for  the  English 
fishing,  although  sundry  attempts  had  been  made  to  revive  it, 
noUbly  in^l673  and  in  1725  (the  latter  year  by  the  South  Sea 
Company),  it  was  not  until  a  bounty  of  20s.  per  ton  on  the  burden 
of  the  ships  employed,  granted  in  1733,  had  been  increased  to  403. 
in  1749  that  the  industry  began  to  revive  ;  in  the  same  year  vessels 
sailed  from  Scotland  for  the  first  time.  Kotwithstanding  the  re- 
duction of  the  bounty  to  303.  the  number  of  shi[>3  sailing  from 
British  ))orts  in  17S7  amounted  to  255.  In  1814  the  value  of  the 
gross  freights  of  the  Greenland  and  Davis  Strait  fleets  amounted 
to  £700,000,  and  in  the  same  year  the  "  Resolution  "  of  Peterhead, 
djitain  Souter,  returned  from  Greenland  with  44  whales,  produc- 
ing 299  tons  of  oil,  the  largest  cargo  ever  brought  into  Great 
Britain.  In  1824  the  bounty  was  finally  withdrawn.  Since  that 
time,  owing  to  the  scarcity  of  whales,  and  still  more  to  their  in- 
creasing shyness,  caused  in  a  great  measure  by  the  injudicious  use 
of  steam,  the  returns  of  the  fishery  have  been  gradually  decreasing 
and  the  vessels  employed  have  become  fewer.  / 

Sperm  Jf'Aafe.— Sin(»  1853  British  vessels  have  ceased  to  prose- 
cote  this  fishing.  Bcgiin  in  1775,  the  British  sperm  whale  fishing 
soon  increased  and  by  1791  had  assumed  considerable  importance, 
when  the  vessels  engaged  numbered  75,  all  bailing  from  London. 
It  was  British  sperm  whalemen  who  opened  up  the  whaling-grounds 
of  the  Pacific  tnd  Indian  Oceans. 

jiinerican  Fislieriis. 
The  American  whale  fisheries  embrace  the.  Behring's  Strait  or 
Arctic  fishery  and  the  sperm  whale  or  southern' fishery. 

Greenland  RiyM  Whale. — As  already  mmticncd  above,  the  object 
of  this  fishery  is  the  capture  of  Balana  mijslieetus.  In  this  case, 
however,  the  whales  are  mostly  sought,  not  among  the  ice,  but  in 
open  water,  the  vessels  used  being  less  adapted  to  ice  navigation 
than  those  of  the  British,  and  nearly  all  are  propelled  by  sail  power 
alone.  The  h.ind  harpoon  is  preferred  and  bomb  lances  are  used 
to  kill  the  whales.  The  vessels  sail  mostly  from  San  Francisco  in 
March,  and  arrive  at  tho  ice  edge  off  Capo  Navarin,  where  the 
fishing  is  first  prosecuted,  in  May.  Tho  whales  disappear  during 
aumnier,  hut  return  in  the  autumn,  when  the  "fall  '  fishing  is 
carried  on  in  tho  neighbourhood  of  Point  Barrow  ;  between  seasons 
the  vtssels  go  south  and  prosecute  the  sperm  whaling.  Tho 
Eehring  Strait  fishery  was  commenced  in  1648,  and  in  tiio  three 
following  year*  250  ships  obtained  cargoes.  In  1871  34  vessels  were 
ahandooea  in  tho  ice  off  Cape  Belcher,  tho  crows  making  good 
their  escape  to  other  vessels  ;  again  in  1876  12  vcasels  experienced 
a  similar  tate.  , 

Sperm  If^hale. — The  capture  of  the  sperm  whale  {Physeter  maero- 
uph^hm)  in  prnv"'nt»'d  tnrou(;hoiit  the  tropical  seas  of  the  globe.* 
Th.  '     '       :  ■      '    ■    ■        !..>wt'v<^r.  restricted  to  dcon 

Wat  ■  at  a  dist.inro  fiom  land. 

Th'-  .  .  '  about  300  tons,  canying 

five  boau  and  manned  by  a  crew  uf  thirty  han<li  all  told.  Tho 
▼eiselt  have  no  parlitular  time  for  sailing  Dr  arriving  in  |>orl ;  the 
duration  of  a  voyage  is  generally  three  years.  The  sixrm  whale  ii 
killed  in  the  tamo  manner  as  tho  Greenland  right  whali-  ;  the  u«« 
of  the  hand  harpoon  is,  howevrr,  preferred  ;  and  the  whale  l)0»ts, 
which  ire  not  rc'iuired  to  withstand  contact  with  ice,  ore  less 
•troni^lv  built,  and  much  lif^hter  and  swifter  than  those  uso*l  in  tho 
T'  '       ^v  sperm   whale  yields  almut  60 

'h   large  male*  are  ocr,\»ionalIy 

1,1  ity.    ^"  •  -•'  ■■  '-■'-■ ■ 

I  iiiid  the  CO 
ill  that  of  I 


31,824  barrels  (  =  5304  tons),  of  whale  oil  29,180  barrels  (  =  4SG3 
tons),  of  whalebone  325,559  lb  (  =  145  tons).  New  Ro,lfnrd  and 
San  Francisco  are  the  principal  whaling-jwrts. 

Noricegian  'FisJieries. 
Tho  Norwegian  fisheries  include  that  of  the  fin  whale  ana  that 
of  the  bottle-nose  whale. 

Fin  ;JTin?c— Associated  with  this  fishery  Is  the  name  of  Svend  Fin 
Foyn,  the  seaman  who  first  invented  apparatus  to  attack  success-  whal< 
fully  the  large  and  active  fin  whales  which  abound  in  nortbeni  seas,  Jisher^ 
and  at  certain  seasons  frequent  the  Ijords  of  the  north  coast  of  Nor- 
wav.  The  principal  feature  of  the  whaling  gear  is  the  use  of  an 
eiploding  harpoon,  which  rirtually  kills  the  animal  immediately 
it  is  struck.  Owing  to  its  weight,  a  gun  of  large  size  is  requircil 
to  throw  tho  harpoon,  and  in  turn  a  craft  of  considerable  burden  is 
required  to  carry  the  guu.  The  harpoon  bears  a  shell  containing 
J  !b  powder  and  weighs  123  lb;  the  gun,  4 J  inches  thick  at  the 
muzEle,  with  3  inches  bore,  requires  a  charge  of  1  lb  powder,  and 
weighs  about  15  cwts. ;  tho  vessel  answering  the  purpose  of  a  whale- 
boat  is  a  steamer  of  about  80  tons  burden  and  30  horsepower.  It 
is  used  not  only  for  carrj-ing  the  gun  and  pursuing  the  whales  but 
also  fortowing  tho  bodies  of  the  animals  when  deid  to  the  "factory" 
on  shore,  ■«\\v.  the  operation  of  flensing  is  performed.  The  whales 
hunted  (in  tiio  order  of  their  size  and  relative  value)  are  (1)  the 
blue  whalf  (£a;««op/ero  sibbaldii),  (2)  tho  humpback  {ilenapltra 
lonjimana),  (3)  the  common  rorqual  {BnltcnopUra  mtiacviia),  (4) 
Rudolphi's  rorqual  {B.  borealis),  and  (5)  the  lesser  rorqual  (A 
roslraln).  All  are  killed  for  their  Oil,  which  is  much  inferior  in 
quality  to  that  of  the  Greenland  right  whale,  for  thiir  whalebone, 
which  is  short  and  brittle,  and  for  their  bones  and  flcsh,.»hich 
are  converted  into  manure.  The  whalers  hail  from  the  south  of 
Norway  (Sandeljord,  Tonsbcrg,  tc. ),  and  have  their  whaling  sta- 
tions or  "  factories  "  on  the  fjonis  along  the  coast  of  Finmark.  The 
fishing  is  prosecuted  only  in  summer.  In  1884  450  fin  whales ^we 
killed,  in  1885  1398,  and  in  1S86  954. 

BMlenose  H'Aa/c— The  hottlenose  whale  (Ilyperoodm  roslralus)  Bottle' 
abounds  during  summer  in  tho  northern  seas  adjacent  to  tho  ice  nose  J 
edge,  from  tho  Labrador  cn.ift  on  the  writ  to  Nova  Zcmbla  on  the  whale 
e.irt,'but  more  particularly  in  the  ncisM'Ourhooil  of  .'.m  Mayen  and  fiiherjr 
Iceland,  where  the  fishing  is  usually  prosecuted  during  May,  June, 
and  July.  Previous  to  Jlay  tho  weather  is  generally  too  stonoy, 
and  about  the  middle  of  July  the  whales,  although  hitherto  numer- 
ous, suddenly  disappear.  The  avci-ago-si^eil  bottlenosc  whale  yields 
22  cwts.  of  oil,  5  |>er  cent,  of  which  is  spermaceti  ;  the  oil  is  sujicrior 
even  to  sperm  as  a  lubrii-ant.  Although  the  whale-shii<s  had  fre- 
quented the  northern  seas  for  centuries,  and  sailed  over  the  haunts 
of  these  animals  se-ison  affr  season,  it  was  not  until  recent  years  that 
they  were  discovered  to  exist  there  in  immeri-se  nuinhers.  Tho 
fishing  may  lie  said  U  date  from  ih o  capture  of  203  of  these  animals 
by  the  "  Eclipse,"  Captain  David  Orr.y,  of  Peterhead  in  1832.  lu 
the  following  year  a  number  of  P,ritish  vessels  took  up  tho  fisliing, 
and  at  tho  same  tiriie  the  Norwegians  emUrkcd  injt  to  such  an 
extent  that  the  market  was  soon  glutted  with  oil.  and  the  price  fell 
from  .■C55  jier  ton  to  £18,  which  no  longer  renders  the  industry 
remunerative  to  British  vos-sels.  A  flict  of  about  thirty  small  sail- 
ing ve-sscls  annually  leaves  tho  Norwegian  ports  to  prosecute  this 
fishing.  In  1385  they  killed  over  1300  whales  and  in  1886  about 
1700. 

Uleralnn.—On  Britl'h  wh«l'  niherlet.  nee  Seomhf,  Artiie  Rf^ioM,  rnyojf  (0 
tK*  Gmnln'.'J  5^1  i->  T^"";  st'f^lM-.^^.  firt.  ff  f^^^nrrrt :  M«rVHii»n,  Ilknlinf 
Crvlx; 
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I',  .re  vuiuuA  Mucra  la  Ui«  It^^^UMut.  b>-  A.  U.  CjcVj,  ttbi  and 

„  "^"^  I  (It.  UR.) 

W  ll.VLl'.l'OXE  is  the  innrcuratc  namo  under  which  the 
baleen  pl.^tos  of  Jlie  ripht  whale  arc  popularly  known  ;  and 
tho  trndtf-name  of  wlmlefin,  which  the  sulx-itaiico  receives 
in  commerce,  is  equally  misleading.  Three  liinds  of  whale- 
bone are  rero>;niMd  by  traders— the  Greenland,  yielded  by 
tho  Orcnlaiid  whale,  llalxna  myttuetut ;  the  South  Sea, 
tho  produce  of  tho  Antarctic  blr.clc  whale,  II.  aiulralit ; 
and  tho  Pacific  or  American,  which  is  obtained  from  B. 
jajtnnirt.  Of  these  iho  Greenland  whalcliono  is  the  most 
valuable.  It  formed  tho  only  slnplo  known  in  parlicr 
time\  when  the  northern  whnlo  fishery  wa.'*  a  great  and 
productive  indiutlry.  Thi's  wlmlcbono  usunlly  comes  into 
the  market  Iriinmed  and  clean,  with  the  hairy  fringe  which 
edges  tho  plates  removed.  To  prc]>aro  >\hnlelM->ne  for  its 
economic  applications,  tho  blailcs  or  plates  oro  lioiled  for 
about  twelve  hours,  tiH   tho  labstAiico  U  quite  soft,  ia 
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which  state  it  is  cut  either  into  narrow  strips  or  into  small 
briitlo-Uke  filameutd^  according  to  the  uso  to  which  it  is  to 
be  devoted. 

\Vh*lrU'n.^  |v»>^e«»^«  A  unique  combination  of  proiicrtics  which 

t«nJrr  it  piv  *  .lively  suitable  for  several  pur- 

JV3MJ.     It  i-  'I  Iibrous,  and  ita  librvs  run 

pinllel  to  V  -wL'ting.      It  h»s  bwn  found 

[tnctio«blc  to  employ  llirxiblo  sleei  for  »(>venil  purpose*  to  wliioh 

wh«!cboiie  w«  forau-rlv  applii'.l,  cspoiiallv  in  tho  umbrella  and 

'     '.ries,  in  wliioh  steel  U  now  almost  exclusively  used. 

.-.  however,  btill  in  large  demand  among  dressmakers 

;  I'-.i^  i:  i-  i>r'-!'-ipally  u*.*d  in  the  brush  trade.     In 

.  .-  *■.  and  weak,  and  where  the  available 

\    .  nt  elasticity  and  durability,  whale- 

U'.i-  *.m:  ;-  -■-'  of  being  procurable  in  s'trijw  or 

fi!i.iK:i'.N  ':  jr  thin,  according  to  requirement. 

H^nce  it  i--  ;  T  nuking  brushes  for  mechanical 

{>ui iKi.se?,  5--:.;.  .^,  i.i.u  .i.i.,  J  lor  ro.ii-sweeping,  chimney-sweeping, 
yjilcr-fiue  ci-jnii_-.  lue  cl'-.ir.ing  of  ships'  botioms,  and  for  stable 
use.  io.  Tie  u^^'  of  wli.iUl«ino  in  brush-making  was  originally 
tentiJ  ly  Si-.i.,ul  Crjckles  in  iSOS,  and  various  special  machines 
K'-r.  -  !  !-•  !  f-r  c:itting  the  material  into  filaments.  When 
r  hi'i  ■  English  market  in  the  17th  century  it 

c-«;    >  per  ton.     In  tho  ISth  century  its  price 

m:i^,  i  _-.     .    _.  -0  per  ton,  but  early  in  the  19th  ccnturj- 

it  f-';;  IS  iow  as  JC-IJ.  Later  it  rariej  from  £200  to  £250  ;  but  with 
;Ii-.-  decrvA.-*  in  whaling  the  article  has  become  very  scarce,  and 
upwards  of  £1500  per  ton  is  now  paid  for  Greenland  whalebone. 

WHALE  OILS.  The  whale  or  train  (Germ.,  2"/ ran) 
oil  of  commerce  may  be  obtained  from  the  blubber  of  any 
s^vccies  of  whale  or  dolphin  (see  Wh.ile  Fisheries,  above). 
The  only  whale  oil  that  is  otherwise  commercially  distin- 
guished is  sperm  or  spermaceti  oil,  yielded  by  the  sperm 
whales.  Wba'.e  oil  varies  in  colour  from  a  bright  honey 
yellow  to  a  dark  brown,  according  to  the  condition  of  the 
blubber  from  which  it  has  been  extracted.  At  best  it  has 
a  rank  fishy  odour,  and  the  darker  the  colour  the  more  dis- 
agreeable the  smell.  Train  oil  consists  of  a  glyceride  of 
physetoleic  acid  (also  found  in  earth-nut  oil),  together  with 
stearin,  palmitin,  ice.  Vi'iih  lowering  of  the  temperature 
stearin,  accompanied  with  a  small  proportion  of  spermaceti, 
separates  from  the  oil,  and  a  little  under  the  freezing-point 
nearly  the  whole  of  these  constituents  may  be  crystaDLzed 
out.  When  separated  and  pressed,  this  deposit  is  knc«vn  as 
whale  tallow,  and  the  oil  from  which  it  is  removed  is  distin- 
guished as  pressed  whale  oil ;  this,  owing  to  its  limpidity,  is 
sometimes  passed  as  sperm  oil.  'Whale  oil  is  principally 
used  in  oiling  wools  for  combing,  in  batching  flax  and  other 
vegetable  fibres,  in  currj-ing  and  chamois  leather-making, 
and  as  a  lubricant  for  machinery.  Sperm  oil  is  obtained 
from  the  enormous  cavity  in  the  head  of  the  sperm  whale, 
and  from  several  smaller  receptacles  throughout  the  body 
of  the  animaL  During  the  life  of  the  whale  the  contents 
of  these  cavities  are  in  a  fluid  condition,  but  no  sooner  is 
the  "  head  matter  "  removed  than  the  solid  wax  spermaceti 
separates  in  white  crystalline  flakes,  leaving  the  oil  a  clear 
yellow  fluid  having  a  fishy  odour.  The  oil,  which  has  an 
acid  reactioi^  is  piu-ified  by  treatment  with  a  solution  of 
potash,  which  precipitates  impurities  held  by  the  acid  of 
the  oil.  Refined  sperm  oil  is  a  most  valuable  lubricant 
for  small  and  delicate  machinery. 

WHARTOX,  Makqcis  of.  Two  noblemen  with  this 
title,  father  and  son,  hold  a  certain  place  in  English  literary 
history  as  subjects  of  satiric  portraiture. 

Thomas  Whaeton  (1640-1715),  a  prominent  Whig 
politician  at  the  Revolution,  is  reputed  by  Dr  Percy  to 
have  been  the  author  of  the  famous  political  ballad  Lilli- 
burUro,  which  "sang  James  II.  out  of  three  kingdoms." 
Wharton  was  lord-lieutenant  of  Ireland  in  Anne's  reign, 
and  incurred  tho  ■nTath  of  Swift,  who  attacked  him  as 
Verres  in  the  Examiner  (Xo.  14),  and  drew  a  separate 
"character"  of  him,  which  is  one  of  Swift's  masterpieces, 
lie  was  a  man  of  great  wit  and  versatile  cleverness,  and 
cynically  ostentatious  in  his  immorality,  having  the  repu- 
tation of  being  the  greatest  rake  and  the  truest  Whig  of 
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his  time.  Addison  dedicated  to  him  tho  fifth  volume  of 
tho  S]-fctator.  giving  him  a  very  diiTeront  "character" 
from  Swift's. 

Philip  Whartos  (1699-1731),  tho  son  of  Thomas,  suc- 
ceeded to  title  and  fortune  nt  the  ago  of  sixteen,  and 
quickly  earned  for  himself,  by  his  wild  and  profligate 
frolics  and  reckless  playing  at  politics.  Pope's  satire  of 
him  as  "  tho  scorn  and  wonder  of  our  days  "  (^forat  Essai/s, 
i.  179).  Ho  spent  his  large  estates  in  a  few  years,  then 
went  abroad  and  gavo  eccentric  support  to  the  Old  Pre- 
tender. There  is  a  lively  picture  of  his  appearance  at 
Madrid  in  172G  in  a  letter  from  the  British  consul,  quoted 
in  Stanhope's  Hisiory  qf  Enyland  (ii.  p.  140). 

The  elder  Wharton  is  described,  at  length  by  Macaulay  as  one  of 
the  four  chiefs  of  the  Whigs  after  the  Kcvolution  (Ilislory,  chap. 
20).  Ho  was  created  earl  of  Wharton  in  1706,  and  niarnuis  in  1714, 
immediately  after  the  arrival  of  George  I.  in  England,  'rhe  younger 
Wharton  succeeded  to  the  marquisatc  in  1715  on  his  father's  death, 
and  was  created  duke  on  coming  of  ago  in  1720. 

WHATELY.  Richard  (1787-1803),  archbishop  of 
Dublin,  was  born  in  London  on  1st  February  1787.  Ho 
was  the  youngest  of  the  nine  children  of  tho  Rev.  Joseph 
Whately  of  Nonsuch  Park,  Surrey.  After  attending  a  pri- 
vate school  near  Bristol  (where  his  father  was  i)rebeudary), 
he  went  to  Oxford  in  1805  and  entered  Oriel  College,  then 
the  most  distinguished  in  the  university.  Copleston, 
afterwards  bishop  of  Llandaff,  was  a  college  tutor  when 
Whately  entered,  and  had  a  marked  influence  uixin  the 
younger  man.  In  their  long  walks  together  round  Oxford 
they  discussed  and  worked  out  much  that  was  afterwards 
embodied  in  Whately's  Logic.  Whately  took  a  double 
second-class  in  honours  in  1808,  afterwards  gaining  the 
prize,  for  the  English  essay,  and  in  1811  he  was  elected 
fellow  of  Oriel.  He  continued  to  reside  at  Oxford  as  a 
private  tutor,  and  in  1814  took  holy  orders.  The  Oriel 
oommon-room  at  that  time  was  full  of  intellectual  life, 
destined  to  discharge  itself  in  very  varied  channels.  Be- 
sides Copleston  and  Whately,  Davison,  Arnold,  Keble,  and 
Hawkins  were  among  the  fellows,  and  Newman  and  Pusey 
were  added  about  the  time  of  Whately's  leaving  Oxford. 
Newman  has  put  on  record  in  his  Apologia  his  indebted- 
ness to  ^V^lately,  who,  he  says,  opened  his  mind  and  taught 
him  to  think  and  to  use  his  reason.  They  soon  became 
seiDarated ;  but  between  Arnold  and  A^Tiately  there  was  a 
warm  friendship  till  the  death  of  the  former.  It  was  at 
this  time  that  Whately  wrote  his  celebrated  tract,  Ilisloric 
Doubts  relative  to  ^'apoleon  Bonaparte,  a  very  clever  jeu 
desprit  directed  against  excessive  scepticism  as  applied  to 
the  Gospel  history.  In  1820  Whately  made  tho  acquaint- 
ance of  Elizabeth  Pope,  to  whom  he  was  married  in  July  of 
the  following  year.  After  his  marriage  he  first  settled  in 
Oxford,  where  ho  continued  to  take  pupils,  and  in  1822 
ho  was  appointed  Bampton  lecturer.  The  lectures.  On  thi 
Use  and  Abuse  of  Party  Spirit  in  Matters  of  Beligion,  were 
published  in  the  same  year,  and  were  followed  by  a  volume 
of  Sermons  in  1823.  In  August  1823  ho  removed  to 
Halesworth  in  Suffolk,  a  country  living  to  which  he  had 
been  presented.  Hero  two  years  were  spent  in  vigorous 
parish  work ;  but  the  damp  climate  nearly  proved  fatal  to 
Mrs  ^^'hately,  and,  when  he  was  appointed  in  1825  to  the 
principaLship  of  St  Alban  Hall,  he  returned  with  his  family 
to  Oxford.  In  the  same  year  ho  took  the  degree  of  doctor 
of  divinity.  At  St  Alban  Hall  Widely  found  much  to 
reform,  and  ho  left  it  a  difl'erent  place.  In  1825  he 
published  a  series  of  Essays  on  Some  of  the  Peculiarities  of 
tie  Christian  Beligion,  followed  in  1S2S  by  a  second  series 
On  Some  of  the  Difflodties  in  the  Writings  of  St  Paul,  and 
in  1830  by  a  third  On  the  Errors  of  Romanism  traced  to 
their  Origin  in  Human  Nature.  He  also  published  in 
;  1S29  a  volume  of  his  Halesworth  sermons,  under  the  titie 
1  A   View  of  the  Scripture  Revelations  concerning  a  Future 
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Slate.  It  was  while  he  ^^as  at  St  Alban  Hall  (1826)  that 
the  work  appeared  which  is  perhaps  most  closely  associ- 
ated with  his  name, — hit  treatise  on  Loyic,  originally  con- 
tributed to  the  Encyclopedia  Mdropolitana.  By  this 
Uork,  which  gave  a  great  impetus  to  the  study  of  logic 
not  only  in  Oxford  but  throughout  Great  Britain,  ^Yhately 
has  bepn  known  to  generation  after  generation  of  students; 
and,  though  it  is  no  longer  so  much  in  use,  the  qualities 
of  the  book  make  much  of  it  as  admirable  now  as  when  it 
was  written.  Whately  swept  the  webs  of  scholasticism 
from  the  subject,  and  raised  the  study  to  a  new  level.  A 
similar  treatise  on  Rhetoric,  also  contributed  to  the  Ency- 
clopedia, appeared  in  1828.  In  1829  TNTiately  was  elected 
to  the  professorship  of  political  economy  at  O.xford  in 
succession  to  Senior.  In  writing  to  a  friend  ho  gives  the 
following  characteristic  reason  for  accepting  the  appoint- 
ment:  "It  seems  tome  that  before  long  political  econo- 
mists, of  some  sort  vrA\  govern  the  world.  Now  the  anti- 
Christians  are  striving  hard  to  have  this  science  to 
themselves,  and  to  interweave  it  with  their  notions ;  and, 
if  these  efforts  are  not  met,  the  rising  generation  will  bo 
at  the  mercy  of  these  men."  It  was  a  subject  admirablj' 
suited  to  his  lucid,  practical  intellect ;  but  his  tenure  of 
office  was  cut  short  by  his  appointment  to  the  archbishopric 
of  Dublin  in  1831.  He  published  only  one  course  of 
Introductory  Lectures  (1831),  in  which  he  sought  to 
establish  the  true  scope  of  the  science ;  but  one  of  his  first 
acts  on  going  to  Dublin  was  to  endow  a  chair  of  political 
economy  in  Trinity  College  out  of  his  private  purse. 
Whately's  oppointment  by  Lord  Grey  to  the  see  of  Dublin 
came  as  a  great  surprise  to  everybody,  for  though  a  decided 
Liberal  Whately  had  from  the  beginning  stood  aloot  from 
all  political  parties,  and  ecclesiastically  his  position  was 
that  of  an  Ishmaelite  fighting  for  his  own  hand.  The 
Evangelicals  regarded  him  as  a  dangerous  latitudinarian 
on  the  ground  of  his  views  on  Catholic  emancipation,  the 
Sabbath  question,  the  doctrine  of  election,  and  certain 
quasi-Sabellian  opinions  be  was  supposed  to  hold  about 
the  character  and  attributes  of  Christ,  while  his  view  of 
the  church  was  diametrically  opposed  to  that  of  the  High 
Church  party,  and  from  the  beginning  he  was  the  deter- 
mined opponent  of  what  was  afterwards  called  the  Trac- 
tarian  movement.  The  appointment  \vas  challenged  in 
the  House  of  Lords,  but  without  success.  In  Ireland  it 
was  immensely  unjxjpular  among  iho  Protestants,  both 
for  the  reasons  just  mentioned  and  as  being  the  appoint- 
ment of  an  Englishman  and  a  Whig.  Whately's  blunt 
outspokenness  and  his  "want  of  conciliating  manners," 
which  even  his  friends  admit,  prevented  him  from  ever 
completely  eradicating  these  prejudices ;  and  the  amount 
of  opposition  he  met  with  from  his  own  clergy  would  have 
daunted  a  man  less  resolute  than  the  new  archbishop  in 
f  je  performance  oi  what  ho  conceived  to  bo  his  duty.  Ho 
lan  counter  to  their  most  cherished  prejudices  from  the 
first  by  connecting  himself  prominently  with  the  attempt 
to  establish  a  national  and  unscctarian  system  of  cduca- 
tir "  II.;  •riforced  strict  discipline  in  his  diocese,  where 
it  long   unknown  ;   and  he  published  an   nn- 

tti  nd  all  the  more  impalatable,  statement  of  his 

Vicwi.  on  tlio  Sabbath  (Thowjhlt  on  the  Sa'>l»i(h,  1832). 
The  archbisliopric  of  Dublin  at  that  time — juit  oftcr  the 
possing  of  tl.j  Catholic  Emancipation  Act,  and  in  the 
'^•(Ut  .)f  a  gchorol  n  ''1  tI  t.>  pay  tithes — was  anything  but 
ft  bed  of  riic<.     V  'co  i>i  his  ai>pointnicnt  as  "a 

nil  to  tao  hclo  of  .  in  a  »tonn,"and  one  which 

nothing  but  an  ovcrpo^^  ■  of  duty  ctjiild  have  in- 

dnr-H  him  to  n'rrpt.  ,  small  country  pinco  at 

B'  '  ,  where  ho  rouM  cnj' 

L;-  iiff.    -Hero  hi.i  life  «■> 
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of  the  Irish  Church,  reform  of  the  Irish  Poor  Laws,  and, 
in  particular,  the  organization  of  national  education  occu- 
pied much  of  his  time.  But  he  found  leisure  for  the  dis- 
cussion of  other  public  questions,  for  erample,  the  subject 
of  transportation  and  the  general  question  of  secondary 
punishments,  in  which  he  was  strongly  interested  and  on 
which  he  repeatedly  published.  In  1837  he  wrote  his 
well-known  handbook  of  Christian  Eridenres,  which  was 
translated  during  his  lifetime  into  more  tliun  a  dozen 
languages.  At  a  later  period  ho  also  wrote,  in  a  similar 
form.  Easy  Lessons  on  Reasoning,  on  Morals,  on  Mind, 
and  on  the  British  Constitution.  He  attached  much  im- 
portance himself  to  these  impretending  but  useful  books. 
Among  other  works  may  be  mentioned  Charges  and  Tracts 
(1836),  Essays  on  some  of  the  Dangers  to  Christian  Faith 
(1839),  The  Kingdom  of  Christ  (1841).  He  also  edited 
Bacon's  Essays,  Paley's  Evidences,  and  Paley's  Moral 
Philosophy.  His  cherished  scheme  of  unsectarian  religious 
instruction  for  Protestants  and  Catholics  alike  was  carried 
out  for  a  number  of  years  with  a  measure  of  success,  a 
selection  of  Scripture  lessons  and  of  Christian  evidences 
by  the  archbishop  himself  being  actually  used  in  the 
model  schools.  But  in  1852  the  scheme  broke  down 
through  the  opposition  of  the  new  Catholic  archbishop  of 
Dublin,  and  Whately  felt  himself  constrained  to  withdraw 
from  the  Education  Board.  This  was  felt  by  him  ais  a 
grievous  disappointment.  From  the  beginning  Whately 
was  a  keen-sighted  observer  of  the  condition  of  Ireland 
question,  and  gave  much  offence  by  openly  supporting  the 
state  endowment  of  the  Catholic  clergj-  as  a  measure  of 
justice.  During  the  terribia  years  of  1846  und  1847  the 
archbishop  and  his  family  were  unwearieil  in  their  efforts 
to  alleviate  the  miseries  of  the  people.  Whately's  private 
beneficence  was  not  confined,  however,  to  this  period. 
Though  so  rigid  a  political  economist  that  ho  could  boast 
of  never  having  given  a  penny  to  a  beggar,  his  charities 
were  princely,  and  oftenest  bestowed  without  the  know- 
ledge of  his  nearest  friends.  From  18.'56  onwards  symptoms 
of  decline  began  to  manife.H  themselves  in  a  paralytic 
affection  of  the  left  side,  which  kept  his  arm  in  a  constant 
tremor.  In  1800  he  lost  his  wife  and  a  much-loved 
daughter.  Still  he  continued  the  active  discharge  of  bis 
public  duties  till  the  summer  of  1803,  when  ho  was  pro- 
strated by  an  ulcer  in  the  leg,  and  after  several  mouths  of 
acute  suffering  he  died  on  8th  October  1803.  In  the  fol- 
lowing year  his  daughter  published  Miscellaneous  Remains 
from  his  coramonplaco  book  and  in  1866  Ms  Lift  and 
Correspondence  in  two  volumes.  The  loosely  compiled 
Anecdotal  Memoirs  of  Archbishop  Whately,  by  W.  J.  Fifz- 
patrick  (1864),  may  bo  used  (with  discretion)  oa  enliven- 
ing Miss  NVIiatcly's  picture  of  her  fathf.. 

Few  eminent  men  have  had  mor«  nnecilbirs  (nd  witty  Myian 
attributed  to  them  ihin  Whittcly.  Ho  w.is  a  gn-at  t«]k«r,  mucli 
B<l<Iictc>l  in  early  lifo  to  argument,  in  which  he  used  otherk  It  in- 
itrnnT-nti  on  wlii-'ti  to  bftmiucr  out  his  own  views,  and  oa  ho  ad> 
VI  -.  l'>  didactic  Dionoln^ue.    Hut  this  didactic 

t  d   almost  to  the   last   by  an  inlenMl.r 

\ I.i.ian'      At  his  monthly  dinnen  to 

hii  clerpy  I'  '-'dge  oven  to  an  undtgni6»l 

extent  in  i«;  T"  Ibi*  wen  added  akoni 

n-it,  w!  ■  ■  •      .!.Iy 

intend'  m- 

ning.     ^'■  ..  -    -.    ,     ,  "'n- 

ality  of  hi«  m.innor«.     When  at  Oiloni  hi»  white  h«i,  rough  while 
ron*.   dnd    btir"  whit*  ,lnij  i»^rn'»"l    f"r  htm    tb^   ««t»riquet  of  iLe 

I  >'. 

I  .        .  m. 

pmitc'l   him  into  the   Dublin   '1:  '"'^■i 
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in  lore. I  «n>l  irrtwnccd  b_T  *  mrrow  cirole, 
truiird,  by  *  much  laixvr  number.     Tlii«  wag 
nvn  inttf'.ItYtUAl  chArnctoriiitios  ;  for,  with  a 
■    '        V-   ■    ■'        ■  ,  ;.•  Tiirrow,  and 
ho  alienated 
.'.von,  the  Trac- 
ruhiu-iuic  to  luiii,  aud  waa  Ulo  olijcct 
of  hU  kitwr  dUlika  and  oonti-mpt.     Tht-  doclrinoa  of  tho  Low 
C^  • :  ««vme^l  to  him  ta  tK<  alini>^i  ctjually  tingud  with 

.  [a  short,  it  is  admitted  i-vtn  by  hi*  admirers  that 

I  ucT  to  depreciate  thoae  minds  which  c^uld  not  ivst 
cr>nteut  >*aii  his  own  "common-senso  "  view  of  Christianity.  Soe* 
ill*  io  cImtW  himself,  he  could  not  believa  that  there  might  b« 

II  ;---■-■■■  ^  -  ■'■  •  *t?*.  Though  a  great  logician,  there  was 
1^  'X'ulatire  about  his  tuind,  and  he  took 
a  like  view  of  Christianity,  which  seemed 
to  H:^i.  C;...r,i.:..  :;  i:  i  Erange'.icals  alike  little  better  than 
KilioaslMni.  Ill  this  they  did  Whately  less  than  justice,  for  his 
belief  in  Christiaiuly  as  understood  by  himself  was  thoroughly 
e>-*DQine.  and  his  religion  was  to  him  a  real  thing.  But  he  may 
W  said  to  hare  continued  into  our  own  times  tne  typical  Chris- 
tianity of  the  ISth  ctiitury— the  Christianity  of  tho  theologians 
who  went  ont  to  light  the  RatioD.ili8ts  with  their  own  weapons, 
1:  is  to  WiLalely  essentially  a  belief  in  certain  matters  of  fact,  to 
be  accepted  or  rejectid  after  an  examination  of  "evidences." 
Hence  hii  ende«rour  alw-w?  is  to  con\'ince  the  lopcal  faculty,  and 
his  ChristianiT'.  .:s  a.>  a  thing  of  the  intellect  rather 
than  of  the  h.  'If  was  well  aware  that  he  was  out 
ef  harmony  ».'  iency  of  his  time,  and  even  Broad 
Church  theology  has  ui  general  proceeded  since  upon  other  lines 
than  hia.  Nevertheless,  though  in  no  sense  a  fruitful  or  suggestive 
mind,  his  clear  and  massive  intellect  inspii-ed  general  respect,  and 
his  books  well  repay  reading  by  the  shrewdness  of  their  observa- 
ti.tn,  the  acuteiiess  of  the  reasoning,  the  faculty  of  tolling  illustra- 
tion, and  the  nnifonn  excellence  of  style,  Whately's  qualities  are 
exhibited  at  their  Itest  in  his  Logic,  which  is,  as  it  were,  the 
quinteMcnce  of  the  views  which  ho  afterwards  applied  to  dilTcrcnt 
subjeetj.  He  has  written  nothing  better  than  the  luminous  Ap- 
{.cndix  to  this  work  on  "Ambiguous  Terms."  (A.  SE.) 

WITEAT  (Trilicum),  the  most  important  and  the  most 
generally  diffused  of  cereal  grasses,  is  an  annual  plant, 
with  hollow,  erect,  knotted  stems,  and  produces,  in  addi- 
tion to  the  direct  develop- 
tftents  from  the  seedling 
]>Iant,  secondary  roots  and 
secondaiy  shoots  (tillers) 
from  the  base.  Its  leaves 
hare  each  a  long  sheath 
encircling  the  stem,  and  at 
the  junction  of  the  blade  or 
"flag"  with  the  sheath  a 
email  whitish  outgrowth  or 
"  ligula."  The  inflorescence 
or  ear  consists  of  a  central 
stalk  bent  zigzag,  now  to 
the  one  side,  now  to  the 
other,  thus  forming  a  series 
of  notches  (see  fig.  1),  and 
bearing  a  numlwr  of  flat- 
tened spikelets,  one  ofwhich 
prows  out  of  each  notch  and 
has  its  inner  or  upper  face 
pressed  up  agaiost  it.  At 
the  base  of  each  spikclet 
nre  two  empty  boat-shaped 
glumes  or  "chafT-scales,"  n 
one  to  the  right,  the  other 
to  the  left,  and  then  a  scrie.? 
of  flowera,  2  to  8  in  number  ^"'-  '-Spiijelet  ■n'l  flowers  of  wiiest. 

I         ,  J    J      ^  f  ■^-    SpnceTct    magnined.      B.    Glumes, 

Closely    CrOWQed     together ;      from   >lde.      C.   Glumc«,    from    back. 

the  u,,pcrmost  are  al^rtive  -  f;  ^{Z'^''^'  '^Z^.' ^m'^'^l't 

or  ster^e, — indeed,  in  some      **^*  ovary,  surmounted  by  ttylcs.     G 

_,-,,*. I.  .  -     arwl  //.  8<«]  trim  front  and  took  re- 

t.inetft;)  only  one  or  two  of     ipeetwely.    /.  Baehl^  or  ccntrsl  »Ulk 

the  flowers  are  fertile.   Each    "''".  •P'k'lt"  removed, 
flower  consists  of  an  outer  or  lower  glume,  called  the  flower- 
ing plume,  of  the  same  shape  as  the  empty  glume  and  ter- 
minating in  a  long,  or  it  may  be  in  a  short,  awn  or  "  beard." 


On  the  other  side  of  the  flower  and  at  a  slightly  higher 
level  is  tho  "pnloa."  of  thinner  texture  than  tho  other 
glumes,  with  infoldcii  margins  and  with  two  ribs  or  veins. 
These  several  glumes  are  closely  applied  oiio  to  the  other 
so  as  to  conceal  and  protect  the  ovary,  and  tliey  only 
separate  to  allow  of  the  passage'  of  tho  cnijity  anthers  after 
fertilization.  Within  the  jxile  are  two  minute,  ovate, 
pointed,  white  membranous  scales  tailed  "locliclcii."  These 
contain  three  stamens  with  thread-like  filaments  and  oblong, 
two-lol>ed  anthers.  The  stamens  are  placed  round  the  base 
of  the  ovary,  which  is  a  rounded  or  oblong  body,  much 
smaller  than  the  glumes,  covered  with  down,  and  siu-- 
mounted  by  two  short  styles,  extending  into  feathery 
brush-like  stigmas.  The  ripe  fruit  or  grain,  sometimes 
called  the  "berry,"  tho  matured  state  of  the  ovary  and 
its  contents,  is  oblong  or  ovoid,  with  a  longitudinal  furrow 
on  one  side.  The  ovary  adheres  firmly  to  the  seed  in  the 
interior,  so  that  on  examining  a  longitudinal  section  of  the 
grain  by  tho  microscope  the  outer  layer  is  seen  to  consist 
of  epidermal  cells,  of  which  the  uppermost  are  prolonged 
into  short  hairs  to  cover  the  apex  of  the  grain.  Two  or 
three  layers  of  cells  inside  the  epidermis  constitute  the 
tissue  of  the  ovary,  and  overlie  somewhat  similar  layers 
which  form  the  coats  of  the  seed.  Within  these  lost  is  a 
layer  of,  souare  cells  larger  and  more  regular  in  form  than 
those  on  each  side  ;  tliese  contain  the  gluten  or  nitrogenous 
matter  ujxin  which  so  much  of  the  nutritive  value  of  the 
seed  depends.  This  thin  layer  of  gluten  cells  contains  the 
albumen  or  perispcrin,  which  constitutes  the  great  mass  of 
the  seed,  being  composed  of  numerous  cells  of  irregular 
form  and  size  filled  with  starch  grains.  These  layers  of 
cells  become  more  or  less  dry  and  inseparable  one  from 
another,  forming  tho  substance  known  as  "bran."  At 
the  lower  en3  of  the  albumen,  and  placed  obliqueyi,  is  the 
minute  embryo-plant,  which  derives  its  nourisiiment  in 
the  first  instance  from  the  albumen ;  this  is  destined  to 
form  the  future  plant. 

Such  in  brief  is  Cue  general  structure  of  the  wheat  plant  Origia 
as  we  now  know  it.     Of  its  principal  variations  mention  ^'^^ , 
will  be  made  below.     What  was  ■    ''    'P"'"* 

its   origin   is  not   known;   and 
opinion  has  differed  as  to  whether 
more  than  one  species  is  involved 
or  whether  all  the  varieties  now 
known  may  not  have  been  ori- 
ginally derived  from  one.     The 
prevalent       opinion' 
among    botanists   is 
that  the  wheat  plant  ^ 
is  nowhere  found  in 
a     wild     condition. 
Recently,     however, 
M.  Fr&ieric  Houssay 
is    alleged    to    have 
discovered  the  plant 
wild   in   the   moun- 
tains to  tho  east  of ' 
Kurdistan ;  but  the 
statement      requires 
confirmation.     Some 
of  the  species  of  the 
genus  jEgilops  (now 
referred  to  Triticum 
by     Bentham      and 
Hooker      and      by 

Haeckel)  may  pos-  p,„  „_';  jjeartlless  wheat.  11.  Poll,,  wheat 
Slbly  have  been  the  with  seed.  ///.  Spelt  wheat  Ail  mucli  i  >  Juccd. 
sources  of  our  cultivated  forms,  as  they  cross  freely  with 
wheats.  Haeckel,  the  latest  monographer  of  the  genus, 
considers  that  there  are  three  species.     (1)  Triikum  muiio- 
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coca^m,  ^hich   undoubtedly  grows  wild   in   Greece   ana 
M^T^t-^mia,  is  cultivated  in  Spain  and  elsewhere    and 
w^abo  c^l^^vated  by  the  aboriginal  Swiss  lake-dwellers^ 
rteU  a-sat  Hissarlik,  as  is  shown  by  the  gram^  found 
t  Tw  l<«alities      (2)  T.  sativum  is  the  ordinary  culti- 
^atS  wh eaTo    wiiich  Haeckel  recognizes  three  princ.pal 
Zi  sp^'t  dicoccam,  and  iena^.     Spelt  wheat^  (see  % 
^w;re^ultivated  by  the  aboriginal  Swiss,  by  the  ancient 
Egyptians,   and   throughout   the   Roman    empire       The 
variTtv  <i.Vo.c«m  was  also  cultivated  in  prehistoric  tirn^, 
and  is"  stUl  grown  in  southern  Europe  as  a  summer  wheat 
:"d  one  suilble  for  starch-making.     Other  sub-variet,^ 
of  r.  t.mx  are  compadum,  turgidura,  and  durvm  ^^l^^X\ 
<Z\  The  third  species,  T.  pdomcum,  or  Polish  wheat,  is  a 
le'ry  ^sUnct-Io^king  forC^th  long  leafy  S^^^<^^:J^ 
oririn  is  not  .known      As  these  varieties  uitercross  with 
^h  other,  the  presumption  is  that-  they,  like  the  species 
7Jj.loi.l,  which  also  intercross  with  wheat,  may  have 
all  oricinated  from  one  common  stock. 
n,a,»  Sg  his  conclusions  upon  philological  data,  such  a. 

^d  Che  names  of  wheat  in  the  oldest  known  languages^  the 

dbtril>i.  ™jtin"3  of  the  most  ancient  historians,  and  the  obser^a- 
"-•  ^n  of  botanical  travellers,  De  Candolle  infers  that  he 
•  original  home  of  the  wheat  plant  was  in  Mesopotaml^^ 
and  that  from  thence  its  cultivation  extended  in  very  early 
Umes  to  the  Canaries  on  the  west  and  to  China  on  the 
^t  In  the  western  hemisphere  wheat  was  no  kno«-^ 
tm  the  16th  century.  Humboldt  mentions  that  it  was 
accidentally  introduced  into  Mexico  with  rice  brought  from 
S.ain  by  a^negro  slave  belonging  to  Cortes^  and  the^me 
v.^ter  iw  at  Quito  the  earthen  vase  in  which  a  Flemish 
ni^nkhTd  intr^uced  from  Ghent  the  first  wheat  grown 

?^Lii  co-n^-itiou  -Ji- ,i^--  n'Tttlr^Sn^l'^fr.ing.o 
•'*^S;A»ufto  4  J^r  «.">'.«"„,  .IbuLnoid  mattm  in 
car  there  may  b«  3  ««  ♦  P^r  ""'        .  .„_,  tji6  proportion  of 

«,ne  gn..u.  «l>«n.n  other,     h^  on  the  arc r.^      of  viow  of  afiri- 

^^iMnT^lhcm  for  purpo«»  of  cuUivation  under  vaoing  cir- 

Ji ,  ?  •     ;  ifference.  of  conBtitution.  such  as  "'f^'hooJ  'i7o 

„  'l  .  .  •>  relatively  little  vanation  in  the  form  of  the 

^.  -.on.     Thi«  indicate,  that  lew  attention  ha,  boon 

3',o  .„,  ..«w  than  to  the  K™in,  .^r  it  i,.cer,a  n    hat    w,n, 

in.W»,  a  preat  range  of  variation  m.^ht  V.e  '"'  '  «  ^   "    ^'  ^^^^ 
.        A.  it  ivaomovariotiw  are  hardier  and  tailor  than  or» 

,v  more  .olid,  rarjing  in  colour  and  having  lc«  lial-i  it) 

;^.,.t  in  the  in?t,.?  of  ••  titlerin.."  or  ti;.  pro;!-  ^^n 

,!,„  i^„  ,  •'         n  mnch  dillcrcni  0. 

^  .,  ""'?!?.^  .trio,  have  flexiWo, 

^'  '""',";  1  .nfl  floury  -0,1, ; 

«i  oxaiuplo.     Wheat,  of  hotter 

nw,  the  can  short,  .tout,  com- 

-  '  ^arl".  and  the  w«l 

iiortiiern  Utitude. 

iM  or  hot  climatM, 

autiiii.il  »l.oal»  from  the  arinio 

1  for  hv  the  ((rcator  amount  of 

.1    ...    .,  ,..,,.    ,.,  I    ,  ,i<Tiallr, 


hand,  are  subjected  to  an  enforced  rest  for  a  r<^nod  of  several 
months,  and  even  when  groivn  in  milder  cUmates  remain  qmeacent 
for  a  logger  period,  and  start  into  growth  Ut.r  in  spring,-mucU 
ater  than  vkrieties  of  southern  origin.     These  latter,  accustomed 
to  the  mUd  winter?  of  those  latitudes,  begin  to  grow  early  "»  spring, 
and  are  in  consequence  lUble  to  injury  from  spnng  frosts.     ^>  heats 
of  drv  countries  and  of  those  ejposed  to  severe  winds  h^ve  faya 
De  Yllmorin,  narrow  Icves,  i,liant  straw   bearded  ears,  and  velvetv 
chaff.-charaoteristics    whict    enable    them   to   resist   wind    and 
drought      Wheats  of  moist  climates,   on  the  other  hand.   »>»J» 
broaSer  leaves,  to  admit  of  more  rapid  transpirat.cu.     >  o  doubt 
careful  microscopic  scratiuy  of  the  minute  '^'°^y°';^%l'"ll 
of  plants  grown   under  various  conditions  would  re^ea^  further 
adaptations  of  strncture  to  external  conditions  of  climate.     At  any 
rate,  it  U  certain  that,  as  a  general  rule,  the  hard  wheate  are  almost 
exclusively  cultivated  in  hot,  dry  countries,  the  spelt  ''heaU  m 
monnUinous  districU  and  on  poor  aoil,  turgid  wheats,  hke  the 
Egyptian,  in  plains  or  in  ill-drain.-d  valleys,-tiie  best  races  of  wheat 
being  found  on  rich  alluvial  plains  and  in  fertUe  vallcva.     Tlia 
wheat  used  in  the  neighbourhood  of  Florence  for  straw-pl  uhng  is 
a  variety  with  very  slender  stalks..    The  se«d  is  sown  very  thickly 
at  the  beginning  of  winter  and  pnlled,  not  cit  about  th..  end  of 
May,  before  the%ar  is  ripe.     In  the  Ui,ited_  Kingdom  ordinary 
whSt,  such  as  old  red  Umma.  and  Ch.ddams  white,  -^  i«d  for 
s'raw-plaiting,  the  straw  being  cut  some  time  before  the   berry 
riSL^    Th/propcnsity  to  "tiTl.r"  is  of  the  greatest  importanoe 
^'Tt  multiplies  tfe  rosonrces  of  the  farmer      An  insUnce  of  th.a 
U  riven  in  the  rh.tcsophicat  Transaciicn,   liCS),  where  it  u  stated 
OiS   one  seedling   pUnt  in  the  Cambridge   boUnic  garden  wm 
iMiTrnTo  eighteen  parts,  each  of  which  was  replanted  and  sub. 
seVuently  again  dividcATtiU  it  produced  sixty-seven  plants  in  one 
«2^n    ^I^Iarch  and  April  of  the  following  year  th'«-^"  ^» 
divided  and  produced  500  planU,  which  in  due  tune  yielded  21.103 
elrl     ('')  The  variations  in  root-development  have  not  been  much 
atS'nded  to,  although  it  would  bo  well  to  studv  them  in  order  to 
ascertain  the  degree  of  adaptability  to  various  doDths  and  condi- 
?."n  so   sou.     (3T  A  most  important  dilloreuce  »  ?^"f "»»«. 
liability  to  attacks  of  rust  {Puainia).  some  varieties  being  a^moet 
.         .  <.     ,       r :.    _»,:i»  „ii,..r«  «r..  in  narticular  localines  so 
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Snvarilir/f^-fro'm'iC'whiic"  others  are  in  particular  localiti«  M 
subie™  to  it  as  to  bo  not  worth  cultivaiiug.  (4)  \  elvet-chalTed 
whelts  do  best  in  poor  soil,  and  bearded  wheats  a™  usually  hardi- 
Tst  (5)  The  eirs'vary,  not  only  in  size,  but  also  m  /"■'m^thu 
la  ier^cLracteristio  being  depondout  on  the  degree  of  clos«ue« 
with  which  the  spikelcts  aro  sot  on.  In  such  varioti«  "  Talareni 
The  spik  lota  arc  loose,  while  in  the  club  and  s-iuaroheaded  vane- 
ties  t'hev  are  closely  licked.  The  form  of  the  ear  depend,  on  the 
relet  vowUUh  of  the  anterior  .and  posterior  surfaces  ja  com^«.ro,l 
w  th  that  o  the  lateral  surfaces.  \n  the  square-hoaded  varieties 
The  lateral  surfaces  are  nearly  as  wide  a.  th.  median  one.  owing  to 
the  forTand  arrangement  of  the  sfikelota.  The  number  of  alwrl.M 
TJ.IZ  .pikeleU  at  the  top  of  tL  e.,r  also  vanes  :  in  some  ««. 
ne™y  all  the  spikelota  are  fertile,  while  in  olhera  several  of  the 

"Th™  ^rat'on'oMhe  different  varietie.  of  cultivated  whe.t  ClMsiS- 
haa  <^c  Pkd  the  attention  of  many  botani.st,  and  agncultunsts.  ea tie,  ot 
The  Wcl?  and  fullest  account  is  that  of  1!    Henry  de  V.lmon.i  m  e.dt.- 
li^  Ly,BUrMiaUur.  (ran.,  16S1).     The  classification  adonte.l  bv  ^.^>l 
this%^f-r  is  ba«.i,  in  the  6n.t  instance,  on  the  nature  of  tlie  ear:  wheat- 
when  mature  its  axi.  or  stem  remains  unbreken    a,  m  'he  tni, 
wheat,  or  it  breaks  inU,  a  number  of  joint^  a.  in    ho  ^po't  »>>  at*. 
7  .K.  «r.VrlaM  the  rine  enun  revJi  y  detaches  ilwlf  fo^m  the  chalT- 
L"a  ^»t"  lo'r  o'Tl^t  is  n..,^  or  Ic-  adherent  to  then,    o, 
,  .    /'„m  tiii-m.     Tlie  true  who.ils  aro  further  «ub- 

']?'  ■,  tureid  wheat.  (T.  lurjiJuv,),  hanl  wheat* 

,  ^  ;,    .  ',  wheal.  (  T.  HoiliV«m).      In  the  wit  whoati 

the  chafr--cale,  trv  lnMt-.h«l«d,  ovoid,  of  the  ■ 
ment.  and  .horler  than  the  .pikelet ;  the  ►■ 
white,  and  oaMlv  broken.  In  the  turgid  wh. 
long  ;«.„,  and  ll.e  seed  is  turgid  and  fioury.  a.   »  ll'«  - .'  , 

In  the  h,rd  wheal,  th.  outer  g  ume.  «'?  k^^'';''- •''»T> .'  [ 

awned,  and  the  seed  i.  rlnngate,!  .n.W  hard  gl*..>  t 
what  tran.!uoont,  and  dithcnlt  '»,  ■'' »k  ow>n«  Jf  ^ 

Thwie  «e.l,  are  richer  in  iiitropen  tlun  the  K>fl  wh^ 
Ipi^^^x^at.  notion  of  th.  ricLe-  in  •lb"---'"— ^^^  ^f^  j^ 
bv  .imply  in.pecting  the  out  ,«rf.~.  of  Uio  «-'■ ,    Th;,'.";';*" 
who.it,  nrelv  if  ever  ,  j 

l«rge  lanronlato  glun  ^,. 


key  than  In  mote  eoulheru  eliine*.     A.i' 


■rowing 

in  th. 

II  the  other 


On 


'  ••  Mr  \ 
1699. 


bmlth  la  the 


Rlai^'Y  «-ed<.     Kurtli' 
Ijcneo  or  n^»eIu■e  c»f  a 
of  the  ram  (whit-.  ' 
(glsbroiie— i.e  . 
"  Iwrrv."     In  ' 


r: 


Tud  IxjAldiufc*  wl.* 
i.r  rel^  the   leT^ 


,w>nl.p,  lli«  l""i-  "'  ''" 

entire  or  elcft  pale*, 
•tahilltyofthewivariatioi.i,  . 


of 
■1.0 

'     I 


r^oU  tiiat  a  .^gUp^n^m'u  ;oc«tin.e.  homy  and  partly 
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op«*TO«  and  ioft,  in  which  r»»e  it?  composition  will  forrosnond  with 

*^!^  »*Tv  :.     TTii'  .tin»ion  into  !»T»nii:;  whfj\t  ami  wtntor  wheat  is  an 

'  ly.     Any  varU-tv  mflv  ht>  %  sprini*  or  a  wintpr 

,  th*  time  at  which  it  is  sown.     Ii.  tho  sumnior 

.  ,  ..,a  l>o  observcil  th.it  the  mciiian  florets  tie  not  fill 


>:ig  th"'  turgitl  wlicnts 


xi  \fx  tlio  »ulunm  whc.it-? 
t  .        pient  ten* 

tU :.    .    ;u   the    spifco    ,o 
l'r\:i  !i  or  become  com*  '^ 
J         1    —  >!      tcnJcucy 
ifestcJ  to 
n  in  other  n 

or  ■  ■.-.■.\1!  -i  ■•:t.m'--';:v" 
i.:i.ir  i<  villi,  chjiic-  "- 
ti:,  :ho  lower  part  of 


ing   tramiirt  uii>;ht  at  •'■    -  ■ 

first  sight  be  considore«l 

a'lvint.i.:.  .>\i^  ;    h'U   in    d 

|ir\  ■!■■  ■   ::..■  •y.u.'.y  .  f 

tho    kTain    '.5    r-'Uii-i    i-t 

he   inferior,    as   if  the 

force  that  shouKl  hare 

been    iK'votf'd    to    tho  \^'-2>^ 

tnalurvtioii  of  t;i.>  grsin'  ^^on^ 

^-  .      ;^  ,  ^..  n,   -.    ,K.  Fm-  ?.— TxinuitniUnal  section  of »  grsln  of  wheat; 

'  '     "     1-d.    A- EpMcniial  cells.    B.  Cells 

.;en.      C.    C«1U  of   ]>crisi>crm  or 

1  with  surch.     D.   Embryo  cut 

,.^.,...^^   ».^   ;;.^  ...,   :...    liiiJUIe,  root-«D(l  pointing  down- 

\'  :*h  F'^rd  trtth*'  chemical  composition  of  tho  ripo  grain,  tho 
reveal  a  singiilar  uniformity,  oven  under 
:  manuring,  and  even  where  much  diversity 
. ...  -itutiou  of  tbo  straw.     A  high  or  low  per- 
(      :  :   .  ■»  in  tho  grain  was  also  shown  to  depend  more 

x\  :'..        -roe  of  ripening,  as  influenced  by  tho  character 

of  the  scaj^-n,  than  on  difTerence  in  manu*o  ;  but  it  depends  more 
npon  the  variety  than  upon  soil  or  nutrition. 
AilAp'A-  *  Apart  from  the  botanicid  interest  of  these  diversities,  asindica- 
tility  to  tions  of  the  faculty  of  variation  in  plants,  and  possibly  as  clues  to 
soQ  and  the  gencalo^  and  origin  of  the  cultivated  plant,  their  practical 
locality.  imtK)rtinco  is  very  great  Some  varieties  are  suited  to  hot,  others 
t.i  <  old  countries  ;  some  will  flourish  on  one  description  of  soil, 
o'.'i- T3  on  another.  Hence  the  paramount  importance  of  ascertain- 
ing by  exj»eriment,  not  only  what  are  tho  best  varieties,  but  which 
ere  the  b^t  adapted  for  mrticuiar  localities  and  particular  climatic 
conditions.  Porion  and  Dcherain  have  shoum^  the  "infinite  superi- 
ority "  over  the  ordinary  wheats  of  a  particular  square-headed  variety 
grown  on  rich  soil  in  the  :.crth  of  France.  A  good  selection  of 
seed,  according  to  the  nature  of  the  soil,  demand?,  says  De  Vil- 
xnorin,  intelligence  and  accurate  knowledge  on  tho  part  of  the 
farmer.  If  a  goo^I  variety  bo  grown  In  jwor  soil,  tho  result  will  bo 
unprofitable,  wliile,  if  bad  wheat  he  grown  on  good  soil,  tho  result 
may  be  nil.  In  botanical  collections  there  exist,  it  is  stated,  her- 
barium specimens  or  other  evidences  of  plants  grown  in  Norway  as 
far  north  as  lat.  65'  (Schul>eler),  in  Switzerland  at  an  elevation  of 
1200  feet  above  tjie  valley  of  Zcrmatt  (or  6500  feet  above  the  sea), 
near  the  straits  of  Magellan,  as  well  as  in  TenerifTe,  tho  Cape  of 
Good  Hope,  Abyssinia,  Rodriguez,  the  Philippine  Islands,  and  the 
Malay  Archipelago.  These  widely -separated  localities  show  tho 
great  area  over  which  the  culture  is  possible,  and  illustrate  the 
powerv  of  adaptation  of  the  plant  The  requirements  of  the  con- 
anmcr  have  also  to  be  considered  :  for  some  purposes  the  soft  wheats, 
with  their  large  relative  proportion  of  starcn,  are  tho  best,  for 
(  '  '  '  '  '  .  A  ith  their  larger  quantity  of  gluten.  With 
:MilIing,  the  har<l  wheats  aro  preferred,  for 
I     _  :;  and  in  Xorth  America  the  spring  wheats 

ar«,  as  a  rule,  harder  than  the  winter  wheats. .  The  soft  wheats  arc 
those  which  are  most  cf  leral  in  European  cultivation,  and,  as  a 
nle,    •■■  -         -"     ■  •■   ■,    tliough  mo^c  tender,  are  preferred, 

rhe  ■  icd  to  bo  hardier  ;  at  any  rate  they 

defy  ■/  hirda  more   completely  than   the 

nnanr.-  i  v..:;.:.;..,;,  ai*U  tl.cy  arc  preferablo  in  countries  liable  to 
atomic  of  wind,  as  less  likely  to  have  their  seeds  detached.  Hard 
wheats  arc-  siK.cialiy  employed  in  Italy  for  tho  fabrication  of  maca- 
roni. Polish  whf'jt  i*  U!icd  for  similar  purposes.  Spelt  wheats  are 
grown  in  tho  coMcr  mountainous  districts  of  Europe  ;  their  flour  is 
very  fine,  and  is  uacA  especially  for  pastry-making ;  but,  owing  to 
the  construction  of  the  grain,  it  requires  special  machinery  for 
grinding  (^e  FLora). 

The  following  passage,  r«produced  from  a  German  source  in 


ATjI^  Jgronovi.t  JuiUSJj  IH&i,  p.  33. 


JgriniUunl  Science  (January  1887)j  may  serve  still  further  to  illnsi 
trato  tho  fitness  of  particular  varieties  for  siwcial  purposes. 

"  Innumerable  experlmenU  have  shown  thut  the  vahio  *if  wlioat  for  kmiI  In! 
eiYAs^a  with  the  ftlie  of  the  gnilu  :  tho  larKcr  koi  ii<j1  yiol.U  fi  ittTOngcr  I'laiit.  ami 
thl«  will  U-ar  a  heavirr  crop  ;  the  smnllcr  grain  containi  the  Inrgrr  i>ropi>rMon 
of  gluten,  yloMn  a  Ix-tter  flour,  ami  hrlDgs  a  hl^thor  )>rlco  ;  hut  wltli  the  snuillcl 
yl*KI  iwracro  the  pn)lU  iriay  !«  less.  Tho  *  Vulunic-weiKlit'  la  (letn-ntK-nt  uior/' 
on  the  wcII-ronndeU  fonii  of  tho  giain  thnn  on  lt.4  ttlio ;  %vhon  about  allko  It 
rt'sp^ct  to  sha|V,  the  market  vaUio  of  the  groin  U  ch'scly  iirojiortlonate  to  Itt 
woi^ht  per  hushcl.  Gnitn  of  n  liigher  Rpccillc  gravity  Ih  usually  richer  in  ghitcn 
niclinv.ss  in  this  constituent  i»  or  tho  grentcst  importance,  na  nfrecling  tin 
market  value  of  tho  grain  ;  It  gives  better  l>aking  iiualLtlca  to  tho  llonr,  heiiUlei 
a  higher  nutritive  value,  amt  lsaccL>mpnnlc<l  with  grontcrrlchncHslnnhoRphate, 
alitoan  Important  constituent  of  animal  foal.  Tho  pniportlon  of  gluten  li 
vfheat  Is  ilctennincd  lart;ely  by  tho  cliuiato,  and  especially  by  tho  proximity  o. 
tho  sea.  Insulur  England  produces  a  wheat  gi-ain  with  high  absolute  weK-ht, 
but  &a  a  rutu  with  les^  gluten  than  tho  wheat  of  cn-4tern  Kumpo.  Engliitli 
wheat,  and  wheat  in  general  grown  in  an  ocean  cllnmlo,  Behloui  contains  ovt*i 
ten  |>er  cent,  of  gluten,  whilo  In  eastern  Europo  and  In  tho  western  United 
Btate.s  the  proportion  rises  t»i  twenty  per  cent,  and  alwTo.  Vigorous  Engllsli 
Roe-l  wheat  sown  in  eastern  Knropo  yields  lar^'^r  crops  than  the  native  ttcc<t,' 
and  a.  grain  richer  in  gluten  tlian  thc.i>aii:ut,  though  not  so  rich  as  wheat  from 
native  secd."^  • 

It  is,  however,  to  be  observed  that  proximity  to  tho  sea  docs  no^ 
produce  soft  wheat  poor  in  gluten  in  'Italy,  Algeria,  and  othci 
warm  and  tropical  regions,  where  tho  plant  is  cultivated  quitt  ni 
much  under  the  influence  of  the  sea  as  in  England.  The  soft  wheal 
of  Great  Britain  is  to  bo  explained  rather  by  tho  mildness  of  the 
climate  and  thd  relative  constancy  of  the  temjicratuvL*. 

^Vhcat  begins  to  grow  at  a  temperature  of  5  C.  (41°  FahfT) ;'  andj 
.when  tho  aggregate  temperature,  as  represented  by  the  sum  of  tho 
daily  means,  has  mounted  up  to  ISH"  Fahr.,  tho  germ  begins  to 
o-scape  from  tho  husk,  if  the  seed  bo  not  deeply  buritd  ;  but  if  it  is 
deeply  buried,  an  amount  of  heat  is  required  greater  in  proportion 
to  tno  depth.  If  the  seed  lies  at  a  depth  lower  than  a  foot  from 
the  surface,  it  rarely  germinates.  The  seedling  plant  ceases  to' 
grow  if  the  mean  temperature  of  tho  day  remains  below  42*  FahrJ 
When  the  young  plants  have  been  infiucnccd  by  an  aggregate  tern 
poraturc  amounting  to  18!^6*  Fahr.  from  tlio  period  when  sowTi,  o! 
1715^  from  the  periqd  of  germination,  branching  or  "tillering"  goo; 
o»freoly,  and  the  young  cars  arc  formed.  Under  the  influence  o' 
a  mean  temperature  of  55',  or  a  little  above,  the  flowers  aro  pro- 
duced. «  A  still  higher  daily  mean  is  required  for  the  full  develops 
ment  and  ripening  of  the  grain.  .  The  ligurcs  here  cited  are  given 
by  Risler  and  are  calculated  for  the  climate  of  Paris  ;  but,  of  course, 
the  same  principles  apply  in  the  case  of  other  countries.  -  Tho 
amount  of  light  and  of  moisture  has  also  to  bo  taken  into  account.' 
Tho  fact  that  the  wheat  plant  requires  less  water  than  other  cereals, 
and  therefore  does  not  suffer  so  much  from  drought,  is  one  of  great 
importance  "to  the  cultivator,  and  furnishes  one  reason  for-  tho 
greater  proportionate  culture  of  wheat  in  the  eastern^  than  in  the 
western  counties'of  England.  _^ 

As  for  the  soil  requirements,  sec  Acp.icultuue,  voirirp7357.''  The"* 
following  figures,  cited  by  De  Vilmorin  from  Joulie,  will  give  an, 
idea  of  the  nature  and  amount  of  the  demands  made  upon  the  soil  I 
by  a  wheat  crop  :  in  order  to  yield  a  crop  of  41^  bushels  of  wheat  I 
to  tho  acre,  the  soil  must  supply  to  the  crop  during  its  growtli  I 
in  round  numbers — 202  lb  of  nitrogen,  SI  lb  of  phosphoric  acid,  55  [ 
lb  of  lime,  26  lb  of  magnesia,  and  255  lb  of  potash. 

The  numerous  varieties  of  wheat  now  in  cultivation  have  been  Froduc 
obtained  cither  by  selection  or  by  cross-breeding.  In  any  wheat-  tion  of  ^ 
licld  there  may  be  observed  on  close  inspection  plants  diliering  in  varieties 
character  from  the  majority.  If  seeds  of  these  "sporting"  plaiits 
be  taken  and  grown  in  another  season,  they  may  (or  may  not)  repro- 
duce the  particular  variation.  If  they  do,  and  the  same  proces* 
of , selection  be"^  continued,  the  variation  becomes  in  time  "  fixed, "i 
though  it  is  always  more  or  loss  liable  to  revert  to  its  original  con- 
dition. By  continuously  and  systematically  selecting  the  best  graina 
from  the  best  ears,  JIujor  Hallett  has  succeeded  in  introducing 
"pedigree  wheats"  gf  fine  quality.  But  even  greater  results  maj 
bo  exijccted  from  cross-breeding,  or  the  fertilization  of  the  flowers  ol 
one  (Icscription  of  wheat  by  the  pollen  of  anotlier.  Tins  has  been 
attempted  by  Shirefi*.  Le  Couteur,  Mauud,  and  others  in  the  past, 
and  more  recently  by  H.  de  Vilmorin  ami  Jlessrs  _Cartcr.  ■  XJuJei 
natural  circumstances  wheat  is  self-fertilized  :  that  is  to  say,  the 
pollen  of  any  ^ven  flower  impregnates  tho  stigma  and  ovule  of  the 
same  flower,  the  glumes  and  coverings  of  tho  flower  being  tightly 
pressed  round  the  stamens  and  stigmas  in  such  a  way  as  to  prevent 
the  access  of  insects  and  to  ensure  the  deposit  df  the  pollen  upon 
the  stigmas  of  the  same  flower.  This  process  of  self-fertilization 
is  the  usual  method,  and  no  doubt  keeps  tho  variety  true  or  un- 
mixed; but  the  occasional  presenccof  varieties  in  a  wheat-field  shows 
that  cross-fertilization  is  sometimes  secured.  The  stamens  of  the 
wlirat  plant  may  frequently  be  seen  protruding  beyond  the  glumes, 
and  their  position  might  lead  to  the  inference  that  cross- fertiliza- 
tion was  the  rule  ;  but  on  closer  examination  it  will  be  found  tliat 
the  anthers  are  empty  or  nearly  so,  and  that  they  are  not  protruded 
till  after  they  have  deposited  the  pollen  upon  the  stigma.  The 
separation  of  the  glumes,  which  occurs  ah  tho  time  of  fertilization, 

-  See  Pttthausen,  Die  Ei'Msinkor^^er  d.  CctrcidcarUn,  UHUtnfrwhte,  uud  Oil 
'  $arrxn,  Bonn,  1S72. 
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and  which  permits  the  egress  cf  the  useless  stamens  after  that  oper- 
atLOQ,  is  stated  to  occur  only  under  certain  conditions  of  tempera- 
tare,  wlien  the  heat,  in  fact,  is  safi-^ient  to  cause  the  Iodides  of 
the  flower  to  become  tnrrid  and  thns  to  press  apart  the  glumes.  A 
temperature  of  about  7~'  Fahr.  is  found  by  Messrs  Carter  to  be  the 
most  (aTourable.  From  -s-hat  has  been  sajd  it  will  be  evident  that 
the  artificial  fertilization  cf  wheat  is  a  very  delicate  op:ratiou.  The 
rlomes  have  to  be  separated  and  the  anthers  cut  away  before  the 
iollcn  ia  fully  formed,  care  being  taken  at  the  same  time  not  to 
nijur«  the  stigma,  and  specially  not  to  introduce,  on  the  aciasors 
or  otherwise,  any  pollen  eicept  that  of  the  variety  desired.  De 
Vilmorin's  experiments  have  shown  that  all  the  varieties  will  inter- 
cross and  tliat  even  such  a  distinct  form  as  the  Polish  is  no  excep- 
tion. Jrom  this  he  concludes  that  all  the  forma  have  originated 
from  one  stock  and  are  to  be  comprised  within  one  species.  In  the 
j^ro;  '    '      ':  cnossed  wheats,  especially  in  the  second  genera- 

lioi..  'ion  and  difference  of  character  is  ob6er\-abl£, — a 

i.he:.  monly  noticed  in  the  descendants  from  crosses  and 

liybrids  ai.J  aijU-d  by  Naudin  "irregular  variation."  Sometimes 
characteristics  appear  in  the  crossed  wheats  which  are  not  found  in 
the  parent  varieties,  although  they  occur  in  other  wheats  Thus, 
■De  Vilmorin  records  the  presence  of  turgid  wheats  among  seedlings 
raised  fryn  a  soft  wheat  fertilized  with  the  rollcn  of  a  hard  variety, 
and  spelt  wheats  among  the  descendants  of  a  soft  crossed  with  a 
turgiJ  wheat.  Other  of  l)e  Vilmorin's  experiments  were  made  with 
1  he  practical  object  Qt  obtaining  improved  ^Tirieties  or  forms  speci- 
nlly  suitable  to  particular  localities.  Among  those  he  has  raised  is 
cne  named  "Dattel,"  which  is  highly  esteemed  ;  it  waa  got  from 
the  red  Chiddam,  a  valuable  variety,  but  one  in  which  the  straw 
is  defective.  By  crossino;  the  red  Chiddam  with  the  pollen  of 
I'rince  Albert  a  new  vancty  has  been  produced  which  is  st_ted 
to  be  cariy,  very  productive,  and  of  good  quality,  as  far  aa  both 
grain  and  straw  are  concerned.  Among  many  varieties  raised  by 
^[essrs  Carter  some  are  very  interesting  :  in  one  case  the  seed-j<arcnt 
waa  a  short-strawed,  downy-chaffed,  awnless  variety,  the  pollen- 
jorent  a  large  bearded  American  wheat  The  offspring  exceeded 
the  seed-parent  in  stature  by  a  foot,  and  had  d  smooth  chaff  and 
itont  thickset  »«ra  with  minnte  awna.  Some  of  the  croasca  were 
made  with  tl.e  view  to  secure  denset  production  of  awns  and  thus 
to  render  '-he  ears  'fbird-proof";  others  wer«  deTi.ied  with  a  view  of 
eectmng  an  early  ripening  variety,  which  was  effi-cted  by  crossing 
with  the  Talavcra,  a  known  early  variety.  The  progeny  was  ready 
or  cutting  'm  the  neighboiarhoo'i  of  London)  on  £lst  July  13S6. 

To  show  how  considerable  r'-  '  ^      *'  '  variations  in  the  produce 
yielded  by  different  varieties.  _•  figures,  taken  from  the 

'*  memoranda  s!ieft "  of  the  K  ■  xjicriments,  may  be  cited. 

For  twelve  suceeasivc  years  (lS71-16c2)  Sir  John  Lawes  cultivatett 
28  varieties  of  ivl.cal,  each  variety  each  year  in  a  dififcrent  field  and 

under  ^■"' -nditiont  of  mannring.      From  various  circum- 

rtaii'  y  averages  were  obtained  during  only  eight  years 

(1S7I-.  '-  mean  produ-e  of -M  the  varieties  taken  together 

during  ti.il  ]  tr.oJ  was  43}  '  --^d  com)  per  acre;  the 

lowest  average  produce  wav  per  acre,  funiisheti  by 

]1allett's  original  red  ;  and  tiie l  ,  .^Juce  wasSSj  bushels  per 

acre,  yielded  by  Rivttt's  red.  As  to  tuanuring,  the  highest  mean 
produce  (51 J  bushels  per  acre)  from  25  varieties  taken  together  was 
obtained  in  187S  on  a  field  whero  all  the  25  varieties  were  manured 
with  2  cwts,  of  nitrate  of  soda,  the  previous  crop  having  been 
turnips,  for  which  farmrard  dung  was  applied,  the  tnmif>s  being 
partly  consumed  on  the  land,  partly  removed.  Hero  again  Rivett'a 
red  furnished  the  best  crop  (66}  bushels  per  acre).  This  variety  in 
almost — bnt  not  in  all — cxscs  give  the  highest  produce.  The  lowest 
mean  produce  from  all  the  varieties  taken  together  was  21 )  bushels 
per  acre  in  1879, — a  jnost  disastroaa  season,  in  that  year  even 
Kivctt'i  red  funiished  no  more  than  14  bushels  per  acre,  among  the 
Inweat  on  tht  r^rnnl,  Vint  nearly  twir*  aiimnrh  aa  rM  Ho^tock,  which 


coffditi<-<ii  itt  liiahunng  yielded  07  bUAliels  ]kz  acre. 
•Rcrt  of  the  m  ison  of 


The  disastrous 
1879  was  manifested  not  onlv  in  diminished 
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brings  an  p.bondant  crop  necessarily  yield  »  proportionate  tetnm 
calculated  in  weight  per  bushel  The  greatest  weight  per  bu.shel 
(63J  It;  in  1876)  was  secured  on  the  same  plot  which  in  the  came 
year  yielded  less  than  an  average  crop,  ■52^  bushels  per  acre,  very 
little  difference  being  observable  in  the  different  varieties  in  pcint 
of  quality,  though  much  in  quantity.  The  lowest  average  weight 
per  bushel  (56J  lb),  however,  corrraponded  with  a  verj-  low  total 
produce,  23J  bushels  per  acre  in  ISSO,  on  a  poorly  manured  plot. 
These  figures,  added  to  those  representing  tne  cost  for  rent  and 
taxes,  manure,  labour,  and  expeaaes  of  production  generally,  and 
considered  in  connexion  with  the  enormous  supplies  importea  from 
abroad,  will  show  how  great  are  the  risks  attendant  upon  wiicat 
cultivation  in  the  United  Kingdom  tinder  existing  circumstances  ; 
but  of  course  they  are  of  little  value  as  regards  the  growth  of  wheat 
in  India  and  the  colonies: 

The  production  of  wheat,  with  the  nse  of  w;:eat  bread,  has  in- 
creased enormously  since  the  exteSsion  of  railways  has  made  possible 
tha  transportation  of  grain  for  great  distances  by  land.  The  annual 
crop  of  the  world  is  now  estimated  at  nearly  two  thousand  millions 
of  bjshels.  Of  late  years  the  increase  of  production  has  been  most 
notable  in  southern  Russia,  Australia,  India,  and  North  America..'        , 

Wheat  is  sometimes  grown  as  a  forage  crop.  ,A  variety  has  been  V.Tieat 
introduced  from  Japan  by  Messrs  Sutton  which  seems  to  be  very  for 
useful  for  this  purpose.     Although  it  takes  a  longer  time  to  mature  fodder, 
its  seed,  it  flowers  a  fortnight  earlier  than  other  varieties.     It  seems 
also  to  be  a  hardy  plant,  having  withstood  successfully  eight  degrees 
of  frost     From  a  crop  sown  on  27th  August  a  sample  was  cut  on 
the  following  13th  October,  with  a  stem  more  than  2  feet  in  length 
and  very  thick  and  succuicut,  and  the  autumn  was  not  Very  genial. 
This  variety  tillers  well,  so  that  it  makes  a  complete  mass  of  grwn 
stuff,   which  is  very  secviceable  either  ioi  feeding  sheep  or  for 
"soiling."  (M.  T.  il.) 

IxsECTs,  fcc,  r>.-jxrBiora  TO 'Wheat. 

It  will  be  convenient  to  arrange  the  insects  injurious  to  wheal 
under  the  natural  orders  to  which  they  belong,  and  afterwards  to 
describe  one  or  two  other  forms  of  animal  life,  such  as  the  myriapod, 
Pohjdisvius,  and  the  nematode  worm  which  causes  the  ear-cocide, 
for,  although  these  are  not  insects,  they  must  be  Uketi  into  account 
in  any  description  of  the  animal  peats  of  the  wheat  cropi 

The  order  Orthoptcra  contains  the  molo  cricket,  GryUolaJpa 
vulgaris,  one  of  the  largest  insects  found  in  Great  Britain.  It  il 
2  inches  or  a  little  \  more  in  length,  of  a  brownish 
colr.ur,  and  covered  \  over  by  velvetj-  hairs  ; 
it  is  ca,ily  re-  .v  \    cognized  by  the  pecu- 

liar character  \y^     \  of    its    anterior    Xt^s, 
which     are     very 
strong  and  short 
and  late:  ally  com- 
prci.^!.  llicso in- 
sects lead   a  sub- 
terranean life.bur- 
r»\vir.g      through 
loose  sandy  soil  by  means  of  their 
fore  limbs,  which  arc  sti-uctura'ly 
well  adapted  for  digging.     Tie 
sexes  pair  about  the  middle  of 
June,  and  the  female  lays  from 
200  to  400  eggs  in  an  oval  chan^- 
ber  excavated 

some  inches  below  ^^^ 
the    level    of   the  ^'^ 


f 


^und.  After  lav 
ing  her  cp^T  sh< 


does  Dot,  n-s  is  ven*  FiOsl.— M-^l^  crfcfcrt.    1.  Era ;  2.  Um ;  8,  Uni  •^• 
p-n^mlly  11,e  <•^^  *'™'  ^"^^^  <•  »^"'^    N*tur*l  lUe. 

-.    '       '        "  '  '  '■■     ■  .-.^  And 

.iny  of 

.:.    ...  ,.         „  •■  v:nble 

black,  anU ;   they  are  vpry  vomcious  and   few!  upon  the  young 

tender  rootl«»U  of  com  nnd  other  pUnta.     The  nault^  prefer  an 

nniinal  Hi-  '.   '        '  "'  '  :■< 

which   tl. 

these  arc  ^  .  .  » 

the  crops.     Oncol  ttir  n^ttiral  eiuumvi  ul  niol>  '. 

which  dernuni  th^m   rradily';  Ihcy  arc  alw  i  i 

which  sen'  '   ''  "  '  yi    ..  _, .  . 

to  tmell.  . 

r.r  moiil*!,  ,  >  i 

often  ri<l  thti  liri>i  i-f  ihcMt. 

The  crn  tlirirs.    Thr\)*»  urtaliuin.  is  a  member  of  the  o:t!er 
7'  '  '^     '     ,     1  '    -r.-r  -■:*}•  —  ■'• -nted  with  tho 
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t!ou4  to  cunt  cm|<tt  oy  inesc  miutito  iiisrots  is 
(hen  Vfry  »rri'M!^ ;  tb''_v  "ArrYt**  th'-m'^flvc* 
uiuWr  tlitf  i*«iltM  '        I 

apou  cho  »oft  J  :i 

to  thii,  they  3-.'!  i    '   ^ 

bv  atUckinj^  iho  atnik  wlui^l  it  is  solt  Aim  (ull 
ol  MTV  Owinc  to  liii'ir  vcrv  snmll  site  it  is  ex- 
ce.  •■■■'■--•  '  ■       .    f 

of 

Tc:r 

and  iiv4  liuiu  wv-x^Us,  uiticii  iiaiUvai-  litem,  a  > 
by  Jeatrovini:  all  wfuw  iu  which  they  m.i. 
bnv  '    -    '         ^:Uins  in  the  stubUo  to  a  cou-  i 
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.lis  form  at;.,^r.-^t  the  ff<ini.     fema.o;  nugiUlwa. 

iftnrm,  Kirby);  it  attacks 

:ul  upon  oats,  b.irlcy,  aud 

.  ,v  ,..v  .'.'A  blaucd  whilst  young  and 

:is  to  api^ar  it  is  covered  witli  numbers 

.    of  development,  from  the  young  larva 


» 


Pio,  S.— 1,  5in?ioiio}iAofa  j^raiuiria,  winded  Aphis',  2,  natural  size  of  same;  3, 
vtoek«i  form;  4,  oAttinl  size  of  uiiiit> ;  b,  Aphldius  avcnai',  0,  natural  size 
ofnino:  7,  SpKtdnn  plagiator ;  8,  natural  slfu  of  sauic. 

to  the  perfect  inset-L  The  lavv^  are  of  a  green  or  dark  green  colour, 
with  brown  antennx  and  yellow  and  black  legs.  The  female,  which 
produces  the  young  ^iviiaroujly,  has  a  green  abdomen,  bearing  two 
noms  posteiiorly  ;  the  rest  of  the  botly  is  brownish  green,  the  legs 
black  and  yellow,  the  eyes  red.  The  winged  females,  which  appear. 
late  in  the  season,  lay  eggs  ;  bu*-  whether  these  eggs  serve  to  carry 
the  species  over  the  winter  or  whether  this  is  acne  by  hibernat- 
ing Un*a  is  not  dufinitely  known.  Both  larvie  and  females  produc- 
ing them  have  been  found  amongst  '.he  i-oots  of  the  wheat  plant 
during  the  winter.  This  Apkia  is  k-'iowu  to  occur  upon  several  of 
the  comTuon  grasses  of  England  ;  hence  any  grasses  growing  in  a 
wheat  field  should  be  destroyed  as  much  as  possible  wlien  the  pest 
is  in  the  neighbourhood.  Deep  ploughing  and  rotation  of  crops 
may  also  be  recommended.  In  cases  where  the  insects  are  noticed 
at  in  early  stage,  a  dressing  of  soot  or  gas  lime  will  servo  to  check 
them.  Their  numbers  are  kept  down  by  lady-birds  {Coccinetia), 
which  shonld  never  be  killed,  and  also  by  two  'species  of  ichneu- 
mons {.(</>Ai£^ii«  aveiuc  and  Ephcdru9^lagiator\  wiuch  lay  their  eggs 
in  the  body  of  the  Apliidts. 

The  order  Dif^cra  includes  several  insects  which  are  very  harm- 
ful to  com  croits.  The  frit  Rv,  Oscinis  taslator,  is  a  very  active 
small  fly,  with  a  greenish  black  metallic  lustre,  about  2  to  3  >nm. 
in  len^'th.  The  larvse  are  yellow  or  light  brown,  pointed  anterioi  iy. 
The  flies  emerge  from  the  chr)'sali3  about  April,  and  the  female 
deposits  her  little  red  eggs  ui)on  tlie  under  surface  of  the  leaf  of 
the  wheat  :  the  lar%'a  when  it  U  hatched  crcei>s  down  and  bores  its 
way  into  the  tenninal  bud  of  the  plant,  thus  arresting  all  growth 
of  the  ear.  Tlic  larva  assumes  the  chrysalis  state  inside  one  of  the 
out^i:iif^»>t  leaf  sheaths.  There  are  believed  to  be  two  broods  each 
year.     If,  as  -  .   '    '!<.■,  the  pupoe  pas's  the  winter  amongst 

the  stubble  or  ,  t  is  important  that  these  should  cither 

be  baznt  or  plo  _        ,    :  .v  in. 


Two  closely  allied  spou'M  of  flies  also  attack  corn  crops  ;  they 
arv'  <%!:■'!■ 'j\<!  Lvnioyus  and  CSlorop3  l{nf*Ua.  The  former  is  of  it 
light  sir.uv  colour,  with  three  iongitudinal  dark  stripes,  and  a 
greeni'ih  Mack  alKlomrn  ;  the  antenna*  ni-e  black,  the  eyes  greenish  ; 
and  ttio  dark  feet  have  a  stripe  of  lighter  colour.  It  is  about  3  to 
4  mm.  long.  Tho  iniury  to  the  cro|^  is  causid  by  tlio  fly  laving 
its  cpgs  Ivtwcen  the  liavfs  of  tho  young  plant;  tho  hirvio  which 
hatclt  out  from  ihcso  boru  their  way  down  tho  stem  fiom  the  basu 
of  tho  ear  to  the  first  joint,  and  there  thoy  form  swelling  known 
to  the  frti-mer  as  tlio  "gout."  The  ear  is  aborted  or  inisformed. 
The  dampest  jMit  of  the  field  is  most  subject  to  attack.  C/i.  Htuaia 
is  about  '2  mm.  long  ;  tlio  antenn.'e  have  thtir  two  proximal  joints 
yellow,  whilst  the  thil^l  is  black  on  its  outer  side  ;  in  its  habils  this 
insect  resembles  Ch.  tH'nio/ms,  but  attacks  chiefly  barley  crops. 

Tho  daddy  long-legs,  Tipula  oleracca,  causes  great  damage  to 
com  and  otlicr  crops  by  tho  larvai  gnawing  tho  young  plants 
whilst  they  are  still  below  tho  level  uf  the  ground.  The  lemalo 
deposits  her  eggs  in  the  ground,  or  near  it  in  some  giass,  5:c., 
choosing  as  damp  a  place  as  possible.  The  larva  is  provided  with 
a  very  tough  skin  and  may  measure  1)  inches  in  length.  It  is 
apodal,  and  bores  its  way  beneath  the  surface  of  the  earth  by 
alteinately  coutracting  and  exiwinding.  It  assumes  the  pupal 
condition  during  tho  later  half  of  the  summer.  Tho  pupx'  are 
provided  with  backwaidly  directed  spines,  by  means  of  wuicu  they 
raise  themselves  above 
tho  level  of  tho  ground. 
As  a  means  of  preserva- 
tion against  this  pest, 
ditches  and  other  damp 
places  should  be  cleaned 
out.  Rooks,  which  de- 
vour tho  lan-ffi  at  a  great 
rate,  should  be  encour- 
aged ;  and  deep  plough- 
ing to  bury  tho  eggs  and 
the  larvfe  should  be  prac- 
tised, and  the  land  dressed 
with  somo  such  poisonous  ■ 
substance  as  gas  lime  be-  ■ 
fore  breaking  up. 

Two  species  of  Cccido- 
myia  are  most  destruc- 
tive to  wheat.  Cecido- 
myia  tritici,  tho  wheat 
midge,  has  been  known 
in  Great  Britain  for  over  ^ 

a  century.  This  fly  is  j-,a.  4._Datldy  long-legs  (Tipula  olerac^a).  1, 
a  little  over  2  mm.  iu  Larva;  2,  pupa  case;  3,  insect,  natural  sue; 
length,  of  an  orange  yel-     ■*>  ^B^rs. 

low  colour,  with  black  eyes  ;  the  female  is  provided  with  a  long 
ovipositor,  by  means  of  which  it  deposits  ten  or  more  eggs  in  the 
ears  of  wheat.  The  larv:e  hatch  out  in  about  ten  days.  Tbey  are 
at  first  transparent,  hut  become  yellow,  and  their  colour  gradually 
deepens,  ilost  of  tho  larva;  fall  oil'  tlio  plant  and  bury  themselves 
in  the  ground,  where  they  change  into  pupa; ;  some,  however,  re* 
main  in  the  ear  a'nd  are  found  in  some  numbers  in  chaff.  Tho 
perfect  insect  emerges  from  the  pupa  in  tho  spring.  It  is  probable 
tliat  more  than  one  brood  is  produced  duriug  tho  season.  The 
damage  caused  to  the  crop  is  due  to  the  larva  feeding  upon  the  soft 
tissue  of  the  ear  and  thus  causing  the  seed  to  bo  imperfect ;  some 
authorities  state  that  it  also  devours  tho  pollen.  Since  the  larvm 
exi^t  in  chalf,  ^rcat  care  must  be  taken  that  this  does  not  prove  a 
source  of  infection,  and  land  whicli  has  been  bullyafl'ected  must  be 
ploughed  deep,  iu  order  to  bury  them.-  C.  dc^trudor  is  well  known 
under  the  namo  of  the  Hessian 
lly.  It  was  first  noticed  in  Great 
Britain  during  the  summer  of 
ISSO,  in  Hertfordshire,  and  within 
a  few  months  its  prcsenct^  was 
reported  throughout  tho  eastern 
half  of  England  and  Scotland, — 
a  circumstance  which  led  some 
authorities  to  believe  that  it  had 
existed  in  Great  Britain  for  yome 
little  time  ;  there  has  been,  how- 
ever, no  definite  proof  of  this. 
The  fly  has  been  known  in  North 
Anicrica  since  1776,  where  it  has 
done  very  extensive  damage,  espe- F,a_  6._He8sran  fly  (Ccddomyia  dc 
cially  during  warm  moist  sum-  structor).  i,  insect;  2, larva;  a, pupa 
mors.  It  13  known  to  occur  or  "flai  seed."  All  magnilltxl. 
throughout  central  Europe;  in  1879  it  made  its  appearance  in 
Kussia,  and  in  four  years  had  spread  over  the  gi-eater  part  of  that 
country.  Tlie  female  fly  is  about  3  mm.  long,  brownisn  in  colour, 
but  becoming  black  in  the  thorax  and  head.  ,he  win£;s  are  fringed, 
rounded  at  their  ends,  aud  the  third  nerve  is  branched.  The  an- 
tcnnce  arc  also  fringed  aud  consist  o*  ovo  globular  basal  joints, 
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«ii'l  14  to  16  smaller  joints,  r-liich  diminUH  in  lengtli  towards 
tie  ends.  The  mik  flr  is  smaller  than  the  female  ;  the  abdomen 
temiinaies  in  two  cb-si>crs.  The  female  lays  in  the  spring  40  or 
uore  jfiSi  ni»n  the  Icavea  of  the  corn  I'lants, — wheat,  barley,  and- 
rre  •  oats  are  not  affected.  The  larva;  are  hatchcj  in  abou:  5  or 
C'diys,  snd  make  their  way  down  to  the  axils  of  the  leaves,  feeding 
upon  the  sap  which  b  pacing  np  the  stein;  After  a  few  weeks  they 
are  transformed  into  the  'flai  seed"  pnpte,  which  are  usually  found 
inst  above  the  second  joint  of  the  stem.  From  these  pupoe  the 
automn  brood  of  fiics  emerge  ;  these  lay  eggs,  and  their  larva!  tide 
over  the  winter  in  the  pupal  condition.  Sometiiui-s  only  one  brood 
IV.  ptx)daccd  in  the  year.  The  injury  done  to  the  plant  by  the 
^HTyx  living  npou  t&o  sap  usually  causes  the  infected  plants  to 
bend  over  just  abo\e  the  second  joint;  this  renders  them  easily 
.;istingviishable  from  thfl  healthy  plants.  The  numbers  of  this 
most  injurious  insect  aro  fortunately  kept  down  to  a  considerable 
citent  by  parasites.  Five  species  of  Chalcidida  are  known  to  bo 
parasitic  on  C  destructor  ia  America  and  sii  in  Russia.  Fortu- 
nately these  are  not  absent  iu  Great  Britain.  When  a  crop  has  been 
infected  by  this  pest,  the  corn  should  be  reaped  above  the  second 
joint,  and  the  stubble  carefully  ploughed  in.  A  sharp  look-out 
should  be  kept  for  the  appearance  of  the  "flax  seed"  both  in  the 
plant  and  in  samples  of  com,  especially  if  the  latter  has  been  badly 
cle.ined.  Some  species  of  wheat  seem  to  have  a  greater  power  of 
resisting  the  attacks  of  this  insect  than  others,  but  as  yet  very 
little  definite  information  can  be  given  on  this  point.  These  two 
lests  do  damage  to  the  amount  of  millions  of  pounds  every  year  in 
Xorth  .^jnerica ;  but  none  of  those  mentioned  before  them  are  either 
rommon  or  destructive  on  that  continent. 

C<phut  py(pnxu3  belongs  to  that  destructii  e  group  of  the  Uymcito- 
nlera,  the  saw-Ries,  and  is  commonly  known  as  the  corn  saw-lly. 
The  insect  is  black  in  colour,  with  a  large  he.id  and  prominent 
eyes.  The  mouth  rarta  are  yellow,  and  in  the  male  the  legs  are 
the  same  colour.  Tne  female  is  darker  and  has  its  black  oripositor 
slightly  exposed.  'Whilst  the  wheat  is  still  young  and  tender,  the 
female  pierces  the  stalk  below  the  forming  ear  and  there  deposits 
an  e;^.  The  larva,  which  hatches  out  in  about  ten  days,  ii  when 
.fnll-erowB  about  half  an  inch  long,  whitish  in  colour,  with  a  brown 
heaX  It  differs  from  the  ordinary  saw-fly  larva  in  having  but 
three  pairs  of  legi  This  larva  bores  its  w.iy  down  the  stem,  cutting 
through  the  knots,  and  about  harvest  time  it  cuts  the  stera  nearly 
through  at  its  base.  The  hna  assumes  the  puial  stage  iu  the 
lowest  part  of  the  stem  and  remains  in  this  condition  till  the 
following  spring,  when  the  perfect  insect  emerges.  Tlanta  which 
have  been  affected  by  this  insect  can  easily  be  recogni7.ed  by  their 
thin  empty  ears.  Since  the  insect  passes  the  winter  in  the  sthbble, 
every  effort  should  bo  made  to  dcttroy  this  wherever  the  disease  has 
ItccM  prevalent. 

The  cstervi-'irs  of  eome  epecios  of  LepidopUra  do  coniiderablo 
dai:  |,s.      On  the  Continent  the  lar^'a  of  Ayrotis 

cl '  .r  the  roots  of  wheat  and  aro  especially  destruc- 

tiv,  :. 1  crops.     jTwiea  yran«//ii,  a  member  of  the  family 

TiiuidK,  causes  much  harm  to  grain  in  sbjrc.  This  small  moth,  of  a 
duskj  white  colour,  laya  one  or  two  minute  eggs  upon  each  grai»  ; 
as  soon  as  they  are  hatched,  the  caterpillars  bjro  their  way  into  the 
grain,  and  by  means  of  a  web  bind  several  grains  together.  Through 
these  it  borca  minute  passages  and  lives  ia  them,  devouring  tno 
•ubstanco  of  the  grain.  The  larva  nltimately  withdraw  to  the 
angles  and  corners  of  the  granary;  hence,  wherever  this  pest  is 
prevalent,  care  must  be  taken  to  lii-op  the  building  free  from  dust, 
cobwebs,  4c.  Tliero  is  a  member  of  the  CoUorleni  which  is  frefiuently 
mistaken  for  the  above-mentioned  pcsU  This  K-clle  is  known  aa 
Trojutita  maurilanica  ;  it  is  Fupi)Osed  to  hove  been  introduced 
(mm  Africa.  The  Urva  I*  |  loch  long,  with  a  whitish  body,  bearing 
ti,'  '  '  ■  .ind  a  brow-n  head.  It  gnawa  the  corn  LTains  and 
liT  nutenta.     The  beetle  ia  carnivorous,  and  is  said  to 

c  r  the  damage  ila  Urra  cauaca  by  devouring  the  above- 

mriiUutiod  Tinea  gratuUa. 

An  :-.her  bootle,  Calaiidra  granaria,  tha  corn  veoril,  also  attncka 
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tag  leaves  of  com.  The  Ixst  preventative  for  this  ves  is  cltaa 
farming  and  scarifying  the  land  after  harvest,  so  as  to  jdll  all  roots 
which  mi^'ht  serve  as  food  for  the  wire-wonns.  "When  a  crop  is 
badly  attacked,  soot  or  gas  lime  may  be  aiiplied  and  the  _4>v_ 
land  well  rolled  to  compress  the  earth.  The  numbers  of  ■ 
the  lanx  are  to  some  extent  kejit 
down  by  moles  and  insectivoroas 
birds. 

The  cockchafer,  ileJoloniha  vul- 
gar Ut  is  injurious  to  com  crops,  in 
both  its  mature  and  its  larval  con- 
dition. Daring  the  former  state  it 
devours  the  leave?  of  wheat  and  of 
most  other  gras.'^cs,  trees,  and  shrubs. 
The  lan-a,  which  is  verr  voracious, 
lives  upon  roots.  This  larva  is  very 
thick  and  fleshy,  of  a  whitish  hue,  ^^^iJi^iWiSf'l^fej^ 
with  three  pairs  of  legs  ;  it  usually  '  I 

lies  in  a  curled-up  joaition.     The  • 1 — 

larval  condition  lasts  several  years  ;  Fio.6.— tVirc-wcrt-m(£7-,(r'-Iinia/i«X 
hut  nltiinauly  the  larvae  beccme  showing  lawct  uiJ  lan-a. 
pujM?,  and  in  this  condition  live  through  the  winter.  Much  may 
be  done  to  prevent  the  spread  of  this  pest  by  shaking  the  cock- 
chafers from  the  trees,  amongst  the  leaves  of  which  thaa*  han^ 
and  destroying  them.     Thev  are  eagerly  cateu  by  pigs  and  joultry. 

An  allied  but  much  smaller  species  of  beetle,  Amxptia  horlicola, 
with  much  the  same  habits  as  the  above,  also  occurs  in  Knglaud, 
and  attacks  wheat  and  grass  crops. 

Millepedes  although  they  are  not  insects,  but  one  of  the  groups 
which  compose  the  larger  division  Tracheaia^  must  be  included  in 
an  account  of  the  j>ests  which  atUck  wheat.  The  English  spec  its 
wliich  is  most  desl.uctive  to  wheat,  barley,  and  oots  is  Polydcsmut 
complaiuUus.  Millepedes  pass  their  life  underground,  and  are 
sometimes  mistaken  for  wire-worms,  but  can  be  at  once  distinguished 
by  the  great  numl«r  of  their  legs.  They  affect  damn  places,  which 
should  be  drained,  and  no  rubbish  or  Utter  should  be  left  lying 
about. 

Ear-rockle  is  duo  to  the  parasitism  of  a  small  white  ncmatoid 
worm,  known  variously  as  Anguillula  (Vibrio)  Irilici  or  TylmrhuM 
scandins  or  tritici.  These  worms  cause  the  formation  of  a  brownish 
black  gall  upon  the  wlicat  ear.  When  the  ear  ripins  and  falls  to 
the  ground,  the  nematodes  escape  from  the  gall  an,l  live  in  the 
damp  earth.  Ultimately  they  make  their  way  on  to  a  young  plant; 
and,  as  the  ear  forms,  they  pass  into  it  and  pair  inside  the  gall  which 
has  been  caused  by  their  presence.  The  female  lays  numerous  egjs, 
from  which  young  nematodes  hatch  out,  until  the  pall  is  quite  full 
of  them.  As  long  as  the  gall  remains  hard,  the  larvje  arc  motion- 
less ;  but  they  tHx-ome  active  in  moisture,  and  develop  into  the 
adult  state.  If  the  surrounding  conditions  are  unfavourable  they 
will  remain  ia  the  larval  state  for  years.  They  are  eatable  of 
resisting  great  extremes  of  heat  and  cold,  and  are  ajiparcntly  un- 
affected by  many  poisons.  Allied  species  affect  the  roots  of  wheat, 
grasses,  and  other  plants. 

For  fungoid  diseases,  tee  Fcsous,  Vol  ix.  p.  831,  and  Mildbv,  • 
vol.  x\±  p.  293.  (A.  E.  S.) 

'\VHE.VTE.;\Jl,  as  a  bird's  name  perhaps  of  doubtful 
meaning,'  though  Taylor,  the  "water  poet"  (d.  1654),  in 
whose  writings  it  bcems  first  to  occur,  and  AVillughby  ex- 
plain it  (in  the  words  of  Ray,  the  lattcr's  translator)  as  given 
"  bccauEO  [in]  the  time  of  wheat  harvest  they  wax  verj-  fat." 
It  would  seem  al.so  from  this  author  to  have  been  originally 
the  local  name  for  the  species  in  Sussex,  on  the  South 
Downs  of  which  county  its  capture  in  a  very  simple  kind 
of  trap  has  been  the  occu[>ation  of  many  generations  of 
shepherds,  who  thereby  have  made  an  excellent  trade,  since 
\\'hcatcar«  in  their  proper  .-icason,  from  the  end  of  .luly  till 
towards  the  end  of  September,  are  justly  esteemed  for  the 
table  and  fetch  a  price  that  for  many  years  has  bc-cn  con- 
tinually ri.%ing  owing  to  the  failing  supply,  which  is  chiefly 
duo  to  tlio  bringing  under  tillage  of  so  much  of  the  sheep- 
walk,  heath,  down,  and  other  open  country  that  waa  formerly 
in  a  natural  condition. 

The  WV.  .!  ,i:.  the  Sij-ic-^n  itni-ntfif  of  pniitholnpi''t».  ii  rv  nf 
thccir  • 
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t-  ;i»n.t  at  th«  end  of  Ftbroirjr  »nJ  almost  always  by  tho  miJdle 

■:   \rirvh.      T^.f  '^•k  V:n\.   with  I:ii  blii^h  iir^-y  Ki.-k  nnd  liRht 
1  uT  Ir.  j>(.  -  -  '  .'ftlio  mil, 

|.  rr!:  !   rf  !    ■  lio  takes 

-      -•  ■  1  si'ri^Utly 

:ig  hsrniouizo  ao  wrii  wi'.ii  hts  ucucjttelv<tinteil 

r  him  a  wtlcome  ohitvt  to  all  who  delight  iu 

"■  '  .         ■        ^,j  \\nye  a  sharp 

4  has  not  only 

-ind  of  its  allies, 

:iciiu»'iitiy  6u>Kc'U  ol  as  **Chflta.**     Tho 

under  prouni  ;  tho  bird  takes  ailvanto^ 

■!.  or  the  shelter  of  a  clod  in  a  fnUow- 

.     A  larRO  amount  of  soft  materials 

.     .  .1  from  5  to  8  palo  blue  e^j^  nro  laid. 

r  hu  a  vtiy  M;Ue  range  througiiout  the  Old  World, 

summer  far  within  th«  Arctic  Circle,  from  Norwjy  to 

:  .  Yam  valleys,  whilo  it  winters  in  Africa  beyond  tho 

i  in  India.     But  it  also  breeds  regularly  in  Greenland 

1  ■' of  X^rth  America.     Its  r«Jching  the  former  and  tho 

.  as  well  as  the  liermuJas,  may  possibly  be 

f  iiiJividu.iIs  from  Iceland  ;  but  far  more 

..^  .    ....  ,;  .:j  continued  seas^-nal  apiwar.inco  in  Alaska 

\  :•  .    ;t  e»er  showing  itself  in  British  Columbia  or  California,  and 

"  .'. ..  .It  ever  haring  been  observed  in  Kamchatka,  Japan,  or  China, 

th  Uj:h  it  is  a  summer  resident  io  the  Tchuktchi  peninsula.     Hcnco 

it  would  teem  as  though  its  annual  flights  across  Bering's  Strait 

'.  i-t  1*  in  connexion  with  a  migratory  movement  that  passes  to 

:th  and  west  of  the  Stanovoi  range  of  mountains,  for  Mr 

.  s  suggestion  (CruM»  o/  Ou  Conctn,  pp.  69,  60)  of  a  north- 

1  •usage  from  Boothia  Felix,  where  Ross  observed  it,  is  less 

ir^  ••;.■.■.» 

.M  ore  than  60  other  species  more  or  less  allied  to  tho  Vheatear 
have  been  described,'  but  probably  so  many  do  not  really  exist. 
Some  8  are  included  in  the  European  fauna  ;  but  the  majority  are 
inhabitants  of  Africa.  Several  of  them  ar«  birds  of  the  desert ;  and 
here  it  may  be  remarked  that,  while  most  of  these  exhibit  the  sand- 
colound  tinta  so  commonly  found  in  animals  of  like  habitat,  a  few 
assume  a  black  plumage,  which,  as  explained  by  Canon  Tristram,  is 
equally  protective,  since  it  assimilates  them  to  the  deep  shadows 
ast  by  projecting  stones  and  other  inequalities  of  tho  surface. 

Of  other  genera  closely  allied  to,  and  by  some  writers  included 
in,  Saxicola  there  is  only  need  here  to  mention  Pratincola,  which 
comprises  among  others  two  well-known  British  birds,  the  Stone- 
chat  and  Whinchat,  P.  rubicola  and  P.  rubctra,  the  latter  a  summer- 
migrant,  while  the  former  is  resident  as  a  species,  and  the  black 
head,  ruddy  breast,  and  white  collar  and  wing-spot  of  the  cock 
render  him  a  conspicuous  object  on  almost  every  furze-grown  com- 
mon or  lieath  in  the  British  Islands,  as  ho  sits  on  a  projecting  twig 
or  flits  from  bush  to  bush.  This  bird  lias  a  wide  range  in  Europe, 
and  sever*!  other  species,  more  or  less  resembling  it,  inhabit  South 
Africa,  Madagascar,  Reunion,  and  Asia,  from  some  of  the  islands  of 
the  Indian  Archipelago  to  Japan.  The  ^Vhinchat,  on  the  other 
hand,  rinch  more  affects  enclosed  lands,  and  with  amdo  range  has 
too  very  near  ally. 

Ph  ei  ntir  these  forms  by  nearly  all  systematists  is  the  group 
containing  the  Australian  genus  Pttraca,  coiitaining  about  a  dozen 
species, — the  "Robins,"  so  called  of  the  coloni.sts,  some  of  thorn 
remarkable  for  their  bright  plumage  ;  and  possibly  allied  to  them, 
as  indeed  is  generally  thougut,  with  5  or  0  species  peculiar  to  Xew 
Zoiland,°ar«  the  genera  Uiro  and  Myiomoira.  But  Prof.  Parker 
has  seen  in  the  osteology  of  the  first  inferior  characters  which  appear 
to  him  to  separate  them  from  their  presumed  colleagues,  and,  as 
stated  before  (Ornithology,  toL  xviiL  p.  48),  he  terms  them 
"  Strathious  Warblers."  Like  so  many  other  forms  from  the  same 
countries,  thev  probably  preserve  the  more  generalized  stnicture 
of  earlier  and  lower  types,  and  should  possibly  be  distinguished  as 
a  separate  sub-family  Pdrfxciiut. 

All  the  birds  mentioned  in  this  article  form  tho  group 
Snxico[inx  of  most  authors.  Some,  however,  have  raised 
them  to  tho  rank  of  a  distinct  Family  Saxtrolutx  (cf. 
Waeeleb)  ;  and  Mr  Sharps  (Cal.  Birdu  Bri(.  Mm.,  iv.  pp. 
164-199)  has  placed  Petroeca  and  Pratincola  in  the  Family 
MufCurapitU:.  (a.  JI.) 

^VHZATLEY,  Fra>-ci8  (1747-1801),  English  portrait 
and  landscape  painter,  wa.s  bom  in  1747  at  Wild  Court, 
Covent  Garden,  London.  He  studied  at  Shipley's  drawing- 
school  and  the  Royal  Academy,  and  won  several  prizes 


1   .'..  .■  ..    object  Bee  also  DrStejnecer'sobser^'ations  in  Ida  "Oraitho- 
ntion  of  Kamtschatks,"  in  Suit.  U.S.  Sat.  ifuteum,  No. 
jl,  and  those  of  Prof.  Palmeo,  Vcga-Exptd,  VcUnakapl. 
:  i;-:  ld..r,y.  pp.  260-26-2. 

"■  '-'f.  the  monojnph  of  Messrs  Blauford  and  Dresser,  in  Proc.  Zool. 
5U-i<<y,  1874,  pp.  213-211. 
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from  the  Society  of  Arts.""  Ha  assisted  in  the  decoration  of 
Vauxhnll,  and  aided  Mortimer  in  painting  a  ceiling  for 
Lord  Melbourne  at  Brocket  Hall  (Hertfordshire).  In  youth 
his  life  was  irregular  and  disjjipated.  Ho  eloped  to  Ireland 
with  tho  wife  of  Gresso,  a  brother  artist,  and  established 
himself  in  Dublin  aa  a  portrait-painter,  executing,  among 
other  works,  an  interior  of  tho  Irish  House  of  Commons. 
Hi3  scene  from  tho  London  Riots  of  1780  was  admirably 
engraved  by  Heath.  Ho  painted  several  subjects  for 
Doydell's  Shal-esp,-nre  Gallery,  designed  illustrations  to 
Bell's  edition  of  tho  poets,  and  practised  to  some  small 
extent  as  an  etcher  and  mezzotint-engraver.*  It  is,  however,' 
as  a  painter,  in  both  oil  and  water-colour,  of  landscapes 
and  rustic  subjects  that  Wheatlcy  will  bo  most  favo'uraJblj! 
remembered.  His  work  in  these  departments  is  graceftil 
and  pleasing,  but  lacks  force  and  the  impress  of  reality.' 
He  was  elected  an  associate  of  the  Royal  Academy  in  1790,' 
and  an  academician  in  the  following  year.  Ho  died  on 
2Sth  June  1801.  His  wife,  afterwards  Mrs  Pope,  was 
known  as  a  painter  of  flowers  and  portraits. 

WHEATON,  Henky  (17S5-1S48),  American  lawyer  and 
diplomatist,  was  born  at  Providence,  Rhode  Island,  on 
27th  November  1785.  He  graduated. at  Brown  univer- 
sity in  1802,  was  admitted  to  the  bar  in  1805,  and,  after 
two  years'  study  abroad,  practised  law  at  Providence 
(1807-12)  and  at  New  York  City  (1812-25).  He  was  a 
justice  of  the  Marine  Court  of  the  city  of  New  York  from 
1815  to  1819,  and  reporter  of  the  United  States  Supreme 
Court  from  1816  to  1827,  aiding  in  1825  in  the  revision 
of  the  laws  of  New  York.  His  diplomatic  career  began 
in  1825,  with  an  appointment  to  Denmark  as  chargd 
d'aflaires,  followed  by  that  of  minister  to  Prussia,  1835  to 
1845.  During  this  period  he  had  published  a  Digest  o) 
the  Law  of  Maritime  Captures  (1815) ;  twelve  volumes  of 
Supreme  CouH  Peports,  and  a  Digest ;  a  great  ■  number  of 
historical  articles,  and  some  collected  works  ;  Elements  oj 
Intel-national  Latv  {185G) ;  Histoire  du  Progrcs  du  Droit 
des  Gens  en  Europe  (1841),-translated  in  1845  by  William 
B.  Lawrence  as  a  History/  of  the  Lato  of  Nations  in  Europe 
and  America;  and  the  Right  of  Visitation  and  Searth 
(1842).  The  History  took  at  onco  tho  rank  which  it  has 
always  held,  that  of  the  leading  work  on  the  subject  of 
which  it  treats.'^  W'heaton's  general  theory  is  that  inter- 
national law  consists  of  "  those  rules  of  conduct  which 
reason 'deduces,  as  consonant  to  justice,  from  the  nature 
of  the  society  existing  among  independent  nations,  with 
snch  definitions  and  modifications  as  may  be*  established 
by  general  consent."  Tho  publication  of  a  second  transla- 
tion by  Dana  in  1866  led  to  a  prolonged  lawsuit  between 
bini  and  Lawrence.  In  1846  Wheaton,  who  was  moro 
than  sixty  years  of  age,  was  requested  to  resign  by  tho 
new  president,  Polk,  who  needed  his  place  for  another 
appointment.  The  request  provoked  general  condemna- 
tion; but  Wheaton  resigned  and  returned  to  tho  United 
States.  He  was  called  at  once  to  Harvard  College  as 
lecturer  on  international  law ;  but  he  died  at  Dorchester, 
Massachusetts,  on  11th  March  1848. 

WHEATSTONE,  Sir  Chaeles  (1802-1875),  the  prac- 
tical founder  of  modern  telegraphy,  was  Worn  at  Gloucester 
in  February  1802,  his  father  being  a  music-seller  in  that 
city.  In  1806  the  family  removed  to  London.  Wh.eat- 
stone's  education  was  carried  on  in  several  private  schools, 
at  which  he  appears  to  have  displayed  no  remarkable 
attainments,  being  mainly  characterized  by  a  morbid  shy- 
ness and  sensitiveness  that  prevented  him  from  making 
friends.  About  1816  he  was  sent  to  his  uncle,  a  musical 
instrument  maker  in  the  Strand,  to  learn  the  trade ;  but 
with  his  father's  countenance  he  spent  more  time  in  read- 

'  See  Davis's  OuUines  of  Intcmaticnal  Law,  26,  and  "Woolscy'i 
Jntirnaiioml  Law  (Index,  under  Whoaton). 
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ing  books  of  all  kinds  than  at  work.  For  some  years  he 
continued  making  csperimenta  in  acoustics,  following  out 
his  own  ideas  and  devising  many  beautiful  and  ingenious 
arrangementJ'.  Of  these  the  "  acoucryptophone  "  was  one 
of  the  most  elegant — a  light  box,  shaped  like  an  ancient 
lyre  and  suspended  bj-  a  metallic  wire  from  a  piano  in  the 
room  above.  ^Vhen  the  instrument  was  played,  the  vibra- 
tions were  transmitted  silently,  and  became  audible  in  the 
lyre,  which  thus  appeared  to  play  of  itself.  Ou  the  death 
of  his  uncle  in  1823  Wheatstone  and  his  brother  took  up 
the  business ;  but  Charles  never  seems  to  have  taken  a 
very  active  part  in  it,  and  he  virtuaUy  retired  after  sii 
years,  devoting  himself  to  experimental  research,  at  first 
chjefly  with  regard  to  sound.  In  1S23  he  published  his 
first  paper,  "New  Experiments  on  Sound,"  in  Thomson's 
AnnaU  of  Philosophy,  and  was  greatly  encouraged  by  the 
appreciative  translations  which  appeared  in  several  Con- 
tinental journals.  Wheatstone's  shyness  still  clung  to  him ; 
for,  although  he  occasionally  read  a  paper  to  scientific 
societies  when  a  young  man,  he  never  could  become  a 
lecturer.  Hence  many  of  his  investigations  were  first 
described  hy  Faraday  in  his  Friday  evening  discourses  at 
the  Royal  Institution.  By  1834  ^\^leatstone's  originality 
and  resource  in  experiment  were  fully  recognized,  and  he 
yras  appointed  professor  of  experimental  philosophy  at 
King's  College,  London,  in  that  year.  This  appointment 
was  inaugurated  by  two  events, — a  course  of  eight  lectures 
oa  sound,  which  proved  no  success  and  was  not  repeated, 
and  the  determination  by  means  of  a  revolving  mirror  of 
the  speed  of  electric  discharge  in  conductors,  a  piece  of 
work  leading  to  enormously  important  results.  The  great 
Telocity  of  electrical  transmission  suggested  the  possibility 
of  utiUzing  it  for  sending  messages ;  and,  after  many  ex- 
periments and  the  practical  advice  and  business-like  co- 
operation of  Cooke,  a  patent  for  an  electric  telegraph  was 
taken  out  in  their  joint  names  in  1S37.  Wheatstone's 
early  training  in  making  musical  instruments  now  bore 
rich  fniit  in  the  continuous  designing  of  new  instruments 
and  pii'oes  of  mechanism.  His  life  was  uneventful  except 
in  so  far  as  the  variety  of  his  work  lent  it  colour.  Ho 
became  a  fellow  of  the  Royal  Society  in  1S37  ;  in  1847  he 
married  ;  and  in  1868,  after  the  completion  of  his  master- 
piece, the  automatic  telegraph,  he  was  knighted.  While 
in  Paris  perfecting  a  receiving  instrument  for  submarine 
cables,  Sir  Charles  Wheatstone  caught  cold,  and  died  on 
19th  October  1875. 

Wbi^aljtono  waa  tDthiuiutic  in  Ins  work  ;  and,  in  spito  of  tho 
lorinriUo  r«ntiffDUic«  to  public  iipcakiDg,  ht  couM  explain  bin 
hinrf  in>i  •rr^^ritw  rcsulta  to  bin,  fheudA  with  aninmtioD  an<l 
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this.  Cryptography  had  a  great  fascination  for  ^VTteatstone ;  ha 
studied  it  deeply  at  one  time,  and  deciphered  many  of  the  MSS.  in 
the  British  Museum  which  had  deSed  ail  other  interpreters.  In 
acoustics  his  principal  work  was  a  research  en  the  transmission  of 
sound  through  solidj  (see  Telephone),  tho  eiplanation  of  Chladui's 
6gures  of  vibrating  solids,  various  investigations  of  the  principles 
of  acoustics  and  the  aechauism  of  hearing,  and  the  invention  of 
new  musicAl  instnunents,  <.^.,  the  concertinx  The  kaleidophone, 
intended  to  present  visibly  tho  movements  of  a  sonorous  body, 
consisted  of  a  vibrating  wire,  which  could  be  varied  in  length, 
carrying  a  silvered  bead  reflecting  a  point  of  light  The  motion  <if 
the  beau  was  thtis  shown  by  persistence  of  the  successive  images  on 
the  retina,  and  mazy  lines  of  light  traced  out  its  successive  posi-" 
tions.  A  photometer  was  constructed  on  the  same  principle. 
In  light  there  are  a  series  of  papers  on  the  eye,  on  the  physiology 
of  vision,  on  binocular  vision,  including  the  invention  of  one  of  the 
most  popular  of  scientific  toys,  the  Stereoscope  (cj.r.\  and  on 
colour.  The  polar  clock,  devised  for  use  in  place  of  a  sun-dial, 
applies  the  fact  that  tho  plane  of  polarization  of  sky  lif;ht  is  always 
tfO  from  the  position  of  the  sun  ;  hence  by  measuring  the  an- 
muthal  angle  of  the  plane,  even  when  tho  sun  is  b^low  the  horizon, 
torrect  ap|>arent  solar  time  may  be  obtained.  In  1835,  in  a  paper 
on  '*The  Prismatic  Decomposition  of  Electrical  Light,"  he  proved 
that  sparks  from  difl'erent  metals  give  distinctive  spectra,  which 
could  be  used  as  a  means  of  detecting  them.  This  is  the  funda- 
mental experiment  of  chemical  analysisby  spark  spectra.  But  it  is 
by  liis  electrical  work  that  Wheatstone  will  best  l«  remembered. 
Much  of  this,  such  as  the  famous  *' bridge"  for  measuring  resist- 
ances that  bears  his  name,  will  be  found  described  under  El£C- 
TBiciTT  (vol  viii  p.. 44).  He  not  only  guided  the  growth  of 
scientific  telegraphy  on  land  wires,  but  made  the  earliest  cxperi- 
inents  with  submarine  cables,  foreseeing  the  practicability  of  this 
rncat^^  of  communication  as  early  as  IS-IO.  For  short  descriptions 
of  the  '*A,  B,  C  **  telegraph  instrument — so  popular  before  tha 
introduction  of  the  telephone — and  of  the  automatic  transmitter, 
by  which  messages  may  be  sent  at  the  rate  of  500  wonls  a  minute, 
SCO  Telegraph.  He  also  devised  printing  telegraph  receivers  of 
various  forms,  electric.il  chronoscones,  and  many  forms  of  electrical 
recording  apparatus, — amongst  others  two  sets  of  registering  me- 
teorological mstruments,  of  which  the  earlier,  described  in  1842, 
was  afterwards  developed  by  Secchi  and  Van  Ryssclbcrgho  (s<a 
Thermometer,  vol.  xiiii.  p.  SM),  but  the  later,  put  fonvard  ia 
1SG7,  included  Tr.'tAilir  thfrmninet.Ts  nu.!  w.'u;  l-:??  stt'cci^ful. 

Whoatst«n^'  I 

Socioty  of  !>.. 
in  ,\rin.  Proc.  : 

For  Wheatatonc  •■  f  [■[<■  \j  -.i  imiu  luo  t  ri,\v;:i  m:  ic-cT^.-ip  .y,  ace  .>  lu  ,-,  w.  p. 
610,  anj  xit  p.  30  fi;. 

WHEELING,  a  city  of  Ohio  county.  West  Virginia, 
U.S.,  the  largest  and  most  Lmi>ortanl  in  the  State,  stands  on 
the  eastern  bank  of  the  Ohio  and  on  an  island  in  the  river, 
in  what  is  popularly  known  as  tho  "  Pan-Handle."  The 
main  portion  of  tho  city  lies  in  tho  bottom  land,  40  to  50 
feet  above  low  water  in  tho  river,  aud,  on  an  average, 
about  650  feet  above  the  sea.  Immediately  east  of  it  the 
bluffs  rise  to  a  height  of  400  feet  above  the  river.  The 
island  portion  is  connected  with  the  mainland  by  a  fine 
suspension  bridge,  1010  feet  long.  Tho  stuTounding 
coimtry  is  quite  open  and  well  cultivated,  being  timbered 
only  on  tho  hiUsiJes  ;  cereals  .tnd  tobacco  are  the  principal 
crops,  nnd  wool  is  largely  grov/n.  Wheeling  has  railway 
connexion.4  c.istward  by  the  Baltimore  and  Ohio  line  to 
Baltimore  and  Washington  ;  westward  by  the  same  line  and 
by  the  PitLsburg,  Cincinnati  and  St  Loui.s ;  northward  by 
the  Clcvcl.ind  and  Pittsburg  ;  and  southward  by  the  Ohio 
River  Railroad.  The  Ohio,  which  is  navigable  to  Pitts- 
burgh, fumi.shcs  another  means  of  communication.  The 
depth  of  water  in  front  of  tho  city  ranges  from  20  inches 
at  tho  lowest  ."itago  to  30  or  40  feet  during  floovis,  while 
tho  width  of  the  river  varies  from  100  to  1000  foot,  Tha 
principal  manufacturing  industries  are  those  of  iron  and 
steel,  which  employ  some  2600  j»i;ion.^  or  alout  one-twelfth 
of  Ihe  population.  \\Tic«linjj  i,s  j-opularly  known  as  tho 
"nail  city  "  from  tho  larpv  quantiiy  of  rut  nails  made  in  its 
worksh'-|w.  It  has  also  nmnufnctorif.i  of  glass  and  ijiicons- 
.  wiuo  (from  home-grown  j,-  ,       ■   '  ,..■.•, 

tits,  an<l  leather,  as  well  i.  Itits 

•'••  market  for  y.  '      ii  i>   •  \| 

ly  to  China.  ticn  of  W' 

.'luiouutcd  to  30,737,  t.>i   wiK'iii  i.uc-ufth  Wiiv  i-.-ti  ,fcti.».'v.>ui. 
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7^  ■'  ■  •■  ■■  Fort  Fir.o».>t'  '■-•'  -^cnt  site  of  Wheel- 
ing In  1776  -  changed  to  Kort 
Her:  ui;.'l  by  ;.  I  In>'.uii!>,  iu  1777 
•  nil  17-''«  U  \  'd  ft^  •!  ^i.'ip;^  «iiJer  its  present  uanio 
in  ISO),  tad  in  1  .  cii  »  city  charter.  Iron  the  forma- 
tion of  the  StAte  I'l  '■  -.-<v  •  .i^-ini«  in  1S63  \Vhcc1ing  w&s  mado  the 
capital.  In  1S70  thia  dignity  wm  coulVrred  upon  Charleston  ; 
in  157'  it  n-i,-  rf^tor- 1  t3  \\  heeling,  but  lost  again  in  1SS5  to 
Chi-  4Ur«3  illustrate  the  erowtli  of  'W'hccl- 
iog                                           1 ;  in  ISCIO.  1567  ;  in  1840,  7335  ;  in 

18o0.  ., -1;  and  in  ISSO,  30,737. 

WHKWELL,  William  (179-H666),  philosopher  and 
historian  of  science,  was  born  on  D4th  May  1794  at  Lan- 
caster, whera  his  father  tvas  a  houso-carpinter.  Ho  was 
edac^ted  at  the  blue  school  and  the  grammar  school  of 
lADcaster,  and  afterwards  at  Hovershpjn  grammar  school, 
where  he  obtained  the  exhibition  which  enabled  him  to 
enter  Trinity  College,  Cambridge,  in  October  1S12.  Fox 
the  remainder  of  his  life  his  home  was  within  the  walls  of 
Trinity.  Ho  graduated  as  second  wrangler  in  ISlC,  was 
elected  fellow  in  1817,  appointed  a  mathematical  lecturer 
Id  the  following  year,  and  in  due  course  became  one  of  the 
college  tutors.  From  1829^  to  1832  he  held  the  professor- 
ship of  rainemlogy  and  from  1838  to  1855  that  of  moral 
philosophy,  or  (as  it  was  then  called)  moral  theology  and 
casuistical  divinity.  In  1841  he  was  appointed  master 
of  the  college  en  the  resignation  of  Dr  Wordsworth.  He 
dted  on  6th  March  1866  from  the  effects  af  a  fall  from  his 
horse. 

Soon  after  takiiTg  his  degree  Whewell  began  to  lay  the 
foondation  of  his  reputation  by  great  and  varied  activity 
as  an  author,  as  well  as  by  the  prominent  part  he  took  in 
all  matters  educational  and  constitutional  concerning  the 
<ollege  and  university.  His  first  ■work,  .-In  Elementary 
Treatise  on  Mechanics  (1819),  was  influential — along  with 
the  worts  of  Peacock  and  Herschel — in  reforming  the 
traditit)nal  method  of  mathematical  teaching  in  Cam- 
bridge; and  if"  was  also  largely  due  to  him  that,  at  a 
later  period  (1S56),  the  circle  of  Cambridge  studies  was 
widened  by  the  admission  of  the  moral  and  natural 
sciences  to  an  academic  position.  On  the  other  hand, 
his  attitude  with  respect  to  questions  cf  university  and 
college  reform  was  (especially  in  later  life)  conservative. 
Claiming  to  be  a  reformer,  he  had  yet  no  sympathy  with 
the  constitutional  changes  proposed  at  the  time,  and  since 
commonly  accepted  as  desirable  and  necessary.  He  upheld 
strenuotisly  the  tutorial  systein,  while  endeavouring  to  im- 
prove its  efficiency ;  he  opposed  the  admission  of  Dissenters 
to  the  university  in  a  controversy  with  Thirlwall  (1834)  ; 
he  defended  the  system  of  clerical  fellowships,  the  custom 
which  admitted  a  privileged  class  of  students  under  the 
name  of  "fellow-commoners,"  and  the  large  powers  which 
the  "  caput "  or  head  of  a  college  then  possessed  in  university 
government.  The  appointment  of  the  University  Commis- 
sion in  1850  encountered  his  opposition,  and  the  proposed 
reform  of  the  university  in  1855  called  forth  from  him 
tw»i  pamphlets  of  hostile  Remarks.  The  reform  really 
wanted  was,  he  contended,  to  encourage  scientific  and 
professorial  work,  and  to  utilize  the  college  funds,  not  tp 
put  elections  in  the  hands  of  the  members  of  senate. 

In  the  stiminer  of  182C,  and  again  in  1828,  ^Vhewell 
was  engaged  along  with  Airy  in  conducting  experiments 
in  Dolcoath  mine,  Cornwall,  in  order  to  determine  the 
density  of  the  earth.  Their  united  labours  were  unsuccess- 
ful, and  "Whewell  did  little  more  in  the  way  of  experimental 
science.  He  was  the  author,  however,  of  an  Esiay  on 
Mineraloytcal  Classificntion,  published  in  1828,  and  con- 
tributed various  memoirs  on  the  tides  to  the  Philoscrphical 
Tramaciiom  of  the  Hoyal  Society  between  1833  and  1850. 
But  it  is  on  his  Hittory  and  Philosophy  of  the  Sciences  that 
his  claim  to  an  enduring  reputation  mainly  rests.  The  Hit- 
lory  of  the  Tndxtctive  Sciencet,  from  the  Earliest  to  the  Present 


Time  appeared  "Sriginally  in  1837.  Whewell's  wide  Sc- 
r,"air.'ancc  with  various  branches  of  science — though  ho 
cannot  be  said  to  have  bean  a  specialist  in  any  department 
— enabled  him  to  write  a  comprehensive  account  of  their 
development,  which  has  not  yet  been  supecscdod,  although 
it  may  want  the  thoroughness,  ond  even  m  many  r9spects| 
the  accuracy,  of  various  subsecjuent  histories  of  the  special' 
sciences.  In  his  own  opinion,  moreover,  the  Uistory  was! 
to  bo  regarded  as  an  introduction  to  the  Philosophy  of  t/ie, 
Indiu-tii'e  Sciences  (1840).  The  latter  treatise '  anajysesi 
the  method  exemplified  in  the  formation  of  ideas,  in  the' 
new  inductions  of  science,  and  in  the  applications  and 
systematization  of  these  inductions,  all  exhibited  by  the 
History  in  the  process  of  development. 

Tho  Philosophy  is  described  by  the  autlior  as  "  an  application  of 
the  plan  of  Bacon's  ..Vofuni  Organum  to  tho  present  condition  c£ 
physical  science,"  and  as  au  attempt  "to  extract  from  the  actual 
past  progress  of  science  tho  elements  of  a  more  elfectual  and  sub- 
stantKil  method  of  discovery  "  than  Bacon's.  The  Philosophy  is 
divided  into  two  parts,  treating  resnectively  of  ideas  and  of  know- 
ledge. Tho  first  part  begins  witfi  an  investigatio7i  of.  ideas  iu 
general,  analysing  tho  fuudamental  nature  of  scientific  truths,  the 
grounds  of  our  knowledge  of  them,, and  tho  mental  processes  by 
which  they  aro  ascertained,  and  then  applies  these  general  prin- 
ciples to  the  philosophy  of  each  of  the  subdivisions  of  scienco 
adopted  in  tho  History.  The  second  part  discusses  knowledge  or 
the  construction  of  science,  tho  processes  by  which  our  conception^ 
are  brought  to  bear  on  facts,  binding  them  together  into  ideal  conn 
binations.  By  tho  "  explication  of  conceptions  "  tho  ideas  appro^ 
priato  to  particular  classes  of  facts  are  brought  forward  ana  ex^ 
plained ;  and  by  the  "colligation  of  facts''  the  conceptions  involving 
those  ideas  are  united  to  the  facts  for  tho  construction  of  science. 
But  no  art  of  discovery,  such  as  Bacon  anticipated,  follows  from 
the  analysis  of  the  method  of  scientific  discovery  ;■  for  tlie  elements 
of  " invention,  sagacity,  genius,"  are  needed  at  each  forward  step 
in  scientific  progi-ess.  At  tho  same  time  Whewell  claimed  that 
tho  methods  exhibited  in  his  analysis  were,  not  only  the  methods 
by  which  discoveries  bad  actually  been  made,  but  also  as  definite 
and  practical  as  any  that,  had  been  put  forward.  Tho  process  ol 
induction  (or  colligation  of  ascertained  facts  into  geJierat  proposi- 
tions) is  analysed  into  three  steps,— (1)  the  selection  of  the  (funda- 
mental) idea,  such  as  space,  number,  cause,  or  likeness  ;  (2)  the 
formation  of  the  conception,  or  more  special  modification  of  those 
ideas,  as  a  circle,  a  uniform  force,  &c.  ;  and  (3)  the  determination 
of  magnitudes.  Upon  these  follow  special  methods  of  induction 
applicable  to  quantity,  viz.,  tho  method  of  curves,  tho  method  o( 
meJans,  tho  method  of  least  squares,  and  th.e  method  of  residues, 
and  special  methods  depending  on  resemblance  (to  which  the 
transition  is  maile  through  the  law  of  continuity),  viz.,  the  method 
of  gradation  and  the  method  of  natural  classification.  _. 

Whewell's  philosophy  of  science,  as  well  as  his  ethical  doctrine,' 
wastlouditioned  by  opposition  to  the  empirical  tendency  then  preva- 
lent amongst  English  thinkers.  In  this  ho  was  influenced  by  the 
results  of  the  Kautian  philosophy.  lie  maintained  the  distinction 
between  necessary  and  contingent  truths, — tiic  former  involved  in 
tho  innate  constitution  of  the  mind,  tho  latter  coming  from  experi- 
ence. It  is  on  this  reference  to  the  mind  of  what  the  current 
English  philosophy  attempted  to  derive  from  impressions  of  sense 
that  the  loading  positions  of  his  philosophy  depend,  and  on  it 
hinges  the  controversy  between  himself  and  J.  S.-  Mill.  He  de- 
fended the  a  priori  necessity  of  axioms  attacked  by  the  latter,  and 
in  his  inductiye  theory  attributed  more  importance  to  the  function 
of  the  mental  idea  in  tho  colligation  of  facts  than  Mill  did,  whilo 
he  would  have  dispensed  witli  the  inductive  methods  of  Hill  by  his 
rules  for  the  construction  of  conceptions. 

Between  1S35  and  1861  Whewell  was  the  author  of  various  works 
on  the  philosophy  of  morals  and  politics,  the  chief  of  which,  EU-^ 
nurUs  of  Moralily,  including  Polity,  was  published  in  1845.  Tho 
peculiarity  of  this  work — written,  of  course,  from  what  is  known  as 
the  intuitional  point  of  view — is  its  fivefold  division  of  the  springs 
of  action  and  of  their  objects,  of  the  primary  and  universal  rights 
of  man  (personal  security,  property,  contrast,  fomily  rights,  and 
government),  and'  of  the  cardinal  virtues  (benevolence,  ,jnstice, 
truth,  purity,  and  order).  Among  Whewell's  other  works — too 
numerous  to  mention — reference  must  be  made  to  writings  popular 
in  their  day,  such  as  the  Bridgewater  Treatise  on  Astronomy  (1833), 
and  the  essay,  Of  the  Plurality  of  fforttfa  (1854),  in  which  he  argued 

'  Afterwards  V^rokeu  up  into  three  parts  published  separate!^  :  (1) 
the  Hulory  of  .^ier.tifi'-.  Ideas  (1858),  substantially  a  reproduction  6t 
the  fu-at  part  of  the  Philosophy  ;  (2)  tho  Novvm  Organum  PenimUuvt 
(1958),  containing  the  second  part  of  the  same  work,  but  without  tlw 
hi.itorical  review  cf  opinions,  which  was  issued  with  largo  addltlons.aa 
(3)  the  Philosophy  of  Discovery  (ISSO). 
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igainst  the  probability  of  planctarv  life,  and  also  to  the  Platonic 
ihalogua  for  English  lUnJcrs  (1609-61),  to  the  Lectures  on  the 
History  of  M<Ta>  Phihfr';'':"  pi  Fnnlcnil  (1852),  to  the  essay,  Of  a 
Liberal  Ed  '        '  ''.r  reference  to  the  Leading 

Studies  of  1315),  to  the  important 

cilitionani ,  '        ..%,  D:  Jure  Belli  et  Pacis 

(1833),  and  to  the  ediiiou  of  tite  ilalhtinalital  IForks  of  Isaac 
lUrrow  (1S60). 

Full  biblirvgraphlcal  details  are  given  by  liiac  TodLunter,  W.  Whevtll:  an 
^ccoiinf  f/Aij  irritin'ja,  2  vols,  (ISTtf).  The  Lifi  q/  H'.  h'kevell  has  b«€n  written 
liy  Mm  Suir  Douglas  (ISSl). 

WHIG  AND  TORY.  Parliamentary  parties  came  into 
existence  in  England  as  soon  as  parliament  achieved  or 
aimed  at  predominance  in  the  state.  In  1641,  shortly  after 
the  meeting  of  the  Long  Parliament,  they  were  divided  on 
the  question  of  church  reform,  passing,  as  soon  as  political 
questions  were  involved,  into  Cavaliers  and  Roundheads. 
After  the  expulsion  of  the  Cavaliers  in  1642  and  1G43 
the  Houses  were  divided  into  a  peace  party  and  a  war 
party,  and  these  in  1643  took  the  shape  of  Presbyterians 
and  Independents.  After  the  Restoration  there  was  a 
country  party  and  a  court  party,  and  to  these  the  names 
of  VThig  and  Tory  were  applied  in  1679,  in  the  heat  of 
the  struggle  which  preceded  the  meeting  of  the  first  short 
parliament  of  Charles  XL  The  words  were  nicknames  given 
by  the  opponents  of  each  party.  To  call  a  man  a  ^Vhig 
was  to  compare  him  with  the  Presbj-terian  rebeb  of  the 
west  of  Scotland.  To  call  a  man  a  Tory  was  to  compare 
him  with  the  Papist  outlaws  of  Ireland.  In  fact,  at  this 
time  the  AVhigs  were  maintainers  of  parliamentary  power 
over  the  crown  and  of  toleration  for  Dissenters,  the  Tories 
maintainers  of  the  hereditary  indefeasible  rights  of  the 
wearer  of  the  crown  and  of  the  refusal  of  toleration  to 
Dissenters.  The  relation  between  the  parties  was  further 
qualified  by  the  fact  that  the  heir  to  the  crown  was  a 
Roman  Catholic,  whose  claim  to  succeed  was  defended  by 
the  Tories  and  assailed  by  the  Whigs. 

The  persistency  of  the  names  of  the  two  parties  is 
mainly  owing  to  their  unmeaningness.  As  new  questions 
arose,  the  names  of  the  old  parties  were  retained,  though 
the  objects  of  contention  were  no  longer  the  same.  The 
Revolution  of  1688-89  made  it  impossible  for  the  Tories  to 
retain  their  old  attitude  of  attachment  to  the  hereditary 
right  of  the  occupant  of  the  throne,  with  the  exception  of 
the  extreme  wing  of  the  party,  which  remained  Jacobite. 
They  still,  however,  continued,  though  accepting  the 
Toleration  Act,  to  oppose  the  offering  of  further  favours 
to  Dissenters.  In  Anne's  reign,  after  the  war  with  Franco 
liad  gone  on  for  some  time,  they  supported  a  peace  policy, 
whilst  the  ^Miigs  advocated  a  continuance  of  the  war. 
On  the  whole,  during  the  last  years  of  the  17th  and  the 
firat  years  of  the  1 8th  century  the  Whigs  may  be  regarded 
as  the  i)arty  of  the  great  landowners,  and  of  the  merchants 
and  tradesmen,  the  Tories  as  the  jjarty  of  the  emnller  land- 
owners and  the  country  clergy.  The  Whigs  established, 
tlirotigh  their  hold  upon  the  boroughs  under  the  influence 
of  the  great  landowners,  a  firm  government,  which  could 
keep  in  clieck,  and  at  last  practically  sci  aside,  the  power 
of  the  crown.  The  Tories,  distrusting  the  authority  of 
the  Tnini'it-ri^I  Government,  and  fearing  a  new  despotism 
:i;entary  corruption,  became,  especially  after 
I '  turn  from  exile,  almost  democratic  in  their 
>   ill  their  demands  for  the  purification  of  the 

'iViiii  !i  r     .  ..,  jjf  Toryism  took  a  new- 

form.     Tl.  Dissenters  was  now  a  thing 

ot  the  pa*i,  Sii.d  t'„i  kii.x  wa.i  occcptcd  os  a  lender  in 
rirrying  nn  the  atlnrk  fijrainst  the  power  of  the  great  Whig 
f  .milics.  Tlio  attack  was  the  easier  bccauHO  the  Whig 
fnmilics  hod  aplit  into  (nr-tinnii.  For  n^mc  time  the  divid- 
i' 1^'  lino  l«twi.-<n  Whim's  and  Tnrii  •  wnn  this:  the  Tories 
L^^u'.rtcd  that  the  king  bad  a  ri^lit  to  choose  his  ministcm 


and  control  their  ix)licy,  subject  to  the  necessity  of  securing 
a  majority  of  the  House  of  Commons,  whilst  the  Whigs 
thought  that  the  choice  should  lie  with  leading  members 
of  parliament,  and  that  the  king  should  have  no  controlling 
power.  The  AMiig  view  appears  to  resemble  that  subse- 
quently adopted  ;  but  in  the  middle  of  the  ISth  century 
the  corruption  which  prevailed  rendered  the  analogy  worth- 
less, and  the  real  conflict  was  between  the  corrupt  influence 
of  the  crown  and  the  influence  of  a  clique  of  great  land- 
owners resting  on  their  possession  of  electoral  power 
through  the  rotten  boroughs.  In  1770  the  king  had  his 
way  and  established  Lord  Xorth  at  the  treasurj-  as  his 
nominee.  The  WJiigs,  deprived  of  jx)wer,  improved  their 
position  by  the  loss  of  one  great  instrument  of  corruption  ; 
but  they  were  weakened  by  the  establishment  of  two  dis- 
tinct currents  of  opinion  in  their  own  ranks.  The  main 
body  under  Rockingham  was  influenced  by  Burke  to  de- 
mand practical  reforms,  but  set  its  face  against  any  popular 
changes  in  the  constitution.  The  ^^'hig3  who  followed 
Chatham  wished  to  place  parliament  on  a  more  popular 
basis  by  the  reform  of  the  House  of  Commons,  ^^^len  in. 
1 783  Chatham's  son  Pitt  became  jjrime  minister,  the  Tory 
party  took  a  new  start.  It  retained  the  Tory  principle  of 
reliance  on  the  crown,  and  joined  to  it  Chatham's  principle 
of  reliance  on  the  people  as  opposed  to  the  great  Whig 
families.     It  also  supported  Pitt  in  practical  reforms. 

All  this  was  changed,  by  the  French  Revolution.  lu 
opposition  to  the  new  democracy,  the  Tories  coalesced  with 
a  section  of  the  \Miig  families,  the  representatives  of  which 
entered  the  ministry  in  1794.  From  this  time  till  1822 
Toryism  was  synonymous  with  a  desire  to  retain  the 
existing  state  of  things,  however  full  of  abuses  it  might 
be.  When  Canning  and  Peel  entered  the  ministry  in  1822, 
a  gradual  change  took  place,  and  a  tendency  to  practical 
reform  manifested  itself.  The  refusal  of  Wellington  to 
listen  to  any  proposal  for  altering  the  constitution  of  the 
House  of  Commons  threw  power  once  more  into  the  hands 
of  the  ^^^ligs  in  1830.  Shortly  afterwards  the  name  Tory 
gave  place  to  that  of  Conservative,  though  of  late  years 
there  has  been  an  attempt  to  revert  to  it  by  those  Con- 
servatives who  wish  to  assert  their  power  of  originating  a 
definite  policy,  and  who  do  not  like  to  be  branded  with  a 
purely  negative  ai)pellation.  The  name  of  Whig  on  the 
other  hand  was  replaced  by  that  of  Liberal,  being  assigned 
for  some  time  to  the  less  progressive  portion  of  the  party, 
and  thus,  by  becoming  a  term  of  reproach,  threatening 
entirely  to  disappear. 

WHIRLPOOL,  a  hollow  in  running  water,  caused  or 
accomi>anicd  by  a  whirling  motion  which  attracts  and 
engulfs  floating  objects.  The  popular  conception  of  a 
whirlpool  was  probably  based  on  the  ancient  accounts  of 
that  of  Chaiybdis,  ttrengthened  by  exaggerated  rumours  of 
the  MalstriJm  in  the  Lofoten  Islands,  and,  in  Great  Dritain 
at  least,  largely  consolidated  by  the  legends  of  Corric- 
vreckan.  The  various  rcjiorts  of  travellers  and  descriptions 
of  poetical  "  philo-sophers "  as  to  the  appearance  of  the 
Malstrom  were  faithfully  collated  and  thrown  into  stereo- 
scopic relief  by  Edgar  Allan  Poe  in  his  celebrated  story. 
Ho  describes  how,  with  the  rise  of  the  tide,  "the  current 
acquired  a  monstrous  velocity.  .  .  .  The  %'ast  l>cd  of  Iho 
waters,  scatncd  ond  scarred  into  n  thousand  conflicting 
channcK  bur.-t  suddenly  into  frenzied  convulsions — hcav- 
ing,  boiling,  liiw»ing — gyrating  in  gigantic  and  innumcrablo 
vortices,  nnd  all  whirling  and  plunging  on  to  the  eastward 
wi'.^li  a  rapidity  wotcr  never  elsewhere  assume*,  except  in 
precipitous  descents.  In  a  few  minutes  more  there  c«mo 
over  the  scene  another  radical  alteration.  .  .  .  The  gyratory 
motions  of  the  subsided  vortices  acemcd  to  form  the  ^.^  rm 
of  another  more  vast.  Suddenly — very  suddenly — this 
an-^unicil  a  distinct  and  definite  cxi^tcncc,  in  a  circle  of  over 
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k  milo  m  ouuneter.  the  edge  of  Iho  whirl  was  represented 
by  A  broftd  belt  of  gleaming  spmy  ;  but  no  pftrticlo  of  tUw 
slippeil  into  the  mouth  of  the  tcrntic  funnel,  whoso  interior, 
u  far  OS  the  cyo  eould  fathom  it,  was  a  smooth,  shining, 
and  jet-black  wall  of  water,  incliueU  to  the  horizon  at  an 
angle  of  8<.>mo  45',  spelling  dizzily  round  and  round  with  a 
swaying  and  sweltering  motion,  and  sending  forth  to  the 
winds  an  appalling  voice,  half  shriek,  half  roar,  such  as  not 
even  the  mighty  cataract  of  Niagara  ever  lifts  up  in  its 
agony  to  heaven."  Nothing  could  escape  Uie  violence  of 
such  a  Tortei.  Whales  caught  in  it  were  swallowed  down, 
and  the  largest  ship  was  engulfed  as  easily  as  the  smallest 
boat.  After  an  hour  or  two  the  funnel  slowly  filled,  and 
the  fragments  cf  the  vessels  which  it  had  sucked  down 
were  thrown  up,  dashed  to  pieces  against  rocks  at  an  un- 
known depth.  Bearing  such  a  reputation,  whirlpools  were 
naturally  avoided  by  the  mariner ;  and  tieir  Teal  nature 
long  remained  unknown. 

It  was  supposed  that  every  whirlpool  formed  round  a 
central  rock  ;  under  it  opened  a  great  cavern  or  gulf,  down 
which  the  waters  rushed,  and  so  the  whirling  was  produced 
as  in  a  basin  emptying  through  a  central  hole.  This  notion 
was  developed  by  Athanasius  Kircher  (1G02-80).  In  his 
theory  whirlpools  marked  the  entrances  to  subterranean 
channels  connecting  different  seas,  arid  the  phenomena  of 
tides  were  produced  by  the  alternate  flow  of  water  in 
opposite  directions.  Kircher  gives  a  curious  diagram  of 
the  MalstriJm  or  "umbilicus  maris,"  illustrating  his  sup- 
position that  the  water,  after  pouring  into  the  vast  funnel, 
flowed  along  a  channel  under  the  Scandinavian  peninsula 
and  rose  in  the  Gulf  of  Bothnia.  When  the  level  of  this 
gulf  had  been  raised  to  a  sufficient  height,  he  thought  that 
the  current  was  reversed,  and,  aided  by  a  stream  pouring 
through  a  subterranean  tunnel  from  the  White  Sea,  raised 
the  tide  en  the  coast  of  Norway.  Carrying  his  theory  a 
degree  farther  to  account  for  the  Gulf  Stream  and  the 
Antarctic  drift,  Kircher,  with  great  ingenuity, ,  placed  a 
grand  vortex  at  the  North  pole,  down  which  all  the  water 
of  the  ocean  tumbled,  and,  passing  through  the  earth's 
axis,  emerged  at  the  South  pole,  thus  keeping  up  "  a  circu- 
lation like  that  of  the  blood  in  the  human  body." 

The  facts  which  gave  rise  to  the  wild  theories  of 
mediaeval  geographers  and  the  extravagant  descrii)tions  of 
fcarly  voyagers  are  impressive  enough  in  themselves  to  rank 
amongst  the  grandest  phenomena  of  nature.  No  one  who 
has  seen  the  tide-streams  racing  through  the  Pentland  Firth 
at- 12  miles  an  hour,  now  swirling  along  with  a  smooth 
dimpled  surface,  like  molten  glass,  now  meeting  the  counter- 
current  and  leaping  high  into  the  air  in  columns  of  water 
and  sptay,  or  who  has  heard  the  roar  of  Corrievreckan  as 
the  Atlantic  tide  rushes  between  Scarba  and  Jura  against 
an  easterly  gale,  will  be  disposed  to  deny  the  terrible  danger 
to  small  open  vessels  or  to  wonder  that  horror  strengthened 
imagination  to  the  confusion  and  exaggeration  of  fact. 

The  formation  of  whirlpools  is  a  natural  result  of  water 
flowing  rapidly  in  an  irregular  channel  (see  Hydrome- 
cHAJfics,  vol.  xii.  pp.  468,  510) ;  it  takes  place  in  all  rivers 
and  in  every  tide-race(  of  the  sea,  the  depth,  diameter,  and 
velocity  depending  on  accidental  causes.  The  form  of  the 
surface  of  an  ordinary  whirlpool  is  given  by  Prof.  J. 
Tnomson '  as  that  generated  by  the  revolution  of  a  curve 
whose  formula  is  y  =  c'jx',  where  y  is  the  depth  of  any  point 
on  the  curve  below  the  general  level  remote  from  the  whirl, 
X  the  distance  of  the  point  from  the  axis  of  revolution,  and 
<r  a  constant.  Every  point  on  the  surface  moves  with  the 
velocity  a  heavy  body  would  attain  in  falling  from  the 
general  level  of  the  water  surface  to  that  point,  and  any 
point  ia  the  interior  of  the  revolving  mass  has  a  velocity 
eqnal  to  that  of  the  point  on  the  surface  immediately  above 
'_iio«.  >««««■  £v-i.  1852,  SeclioiiB.  p.  130. 


itself.'  Prof.  Thomson  applied  his  researches  on  the 
motion  of  whirlpools  to  the  construction  of  a  particularly 
eflective  form  of  turbine.^ 

All  the  famous  wtiirlpools  are  situated  in  ■  channels 
essentially  similar  in  configuration  and  in  tidal  phenomena  : 
their  vortices  are  produced  at  certain  phases  of  the  tide  or 
with  certain  directions  of  the  wind ;  and  they  are  all 
dangerous  to  navigation,  but  the  danger  is  due  to  the  cause 
which  produces  the  whirlpools — the  tidal  race — not  to  the 
"  roaring  wells  "  themselves.  Whirlpools  in  a  tidal  stream 
are  not  stationary,  but  travel  along  with  the  current,  till- 
ing up  and  again  forming  in  irregular  succession.  Small 
boats  have  repeatedly  been  drawn  into  these  vortices  in 
the  northern  fjords  and  capsized ;  and  trading  steamers  in 
passing  through  a  tideway  are  violently  deflected  from 
their  coiu-se.  It  is  on  record  that  a  seventy-four  gun  ship 
has  been  whirled  right  round  in  the  vortices  of  the  Straits 
of  Messina.  The  fishermen  of  the  Norwegian  fjords  and 
of  the  northern  island  groups, — Lofoten,  Faroe,  Shetland, 
and  Orkney, — still  believe  that,  if  they  can  throw  a  heavy 
or  bulky  object  into  a  whirlpool,  it  will  close  up  without 
harming  their  boats.  Lithgow  in  his  Travels,  speaking  of 
the  Pentland  Firth,  says,  "  I  denote  this  credibly,  in  a  part 
of  the  north-west  end  of  this  gulf  there  is  a  certain  place 
of  sea  where  these  distracted  tides  make  their  rencountering 
rendezvous,  that  whirleth  ever  about,  cutting  in  the  middle 
circle  a  sloping  hole,  with  which,  if  either  ship  or  boat 
shall  happen  to  encroach,  they  must  quickly  either  throw 
over  something  into  it,  as  a  barrel,  a  piece  of  timber,  and 
such  like,  or  that  fatal  euripus  shall  then  suddenly  become 
their  swallowing  sepulchre."  This  custom,  it  has  been 
supposed,  is  sacrificial  in  its  origin.  Its  continued  prac- 
tice, however,  suggests  what  is  probably  the  case,  that  the 
bulky  object  splashing  into  the  whirl  breaks  the  continuity 
of  the  surface  and  causes  a  collapse  or  fiUing-up.  Ia 
windy  weather;  when  there  is  a  broken  sea,  vortices  are 
not  formed.  The  tidal  stream  passing  through  the  irregular 
channels  between  islands  gives  rise  to  a  complicated  series 
of  eddies  and  counter-currents,  which,  according  to  the 
British  Admiralty's  Sailing  Directions,  make  navigation 
dangerous,  except  when  guided  by  local  knowledge  and 
aided  by  fair  wind  and  a'  favourable  tide.  The  general 
effect  appears  to  be  that,  as  the  tide  rises,  the  strength  of 
the  stream  increases  ;  and  the  counter-currents  set  up  along 
the  shore,  as  well  as  the  overfalls  produced  by  inequalities 
&f  the  bottom,  thoroughly  mix  the  water  to  a  dcjjth  of  from 
50  to  100  fathoms.  This  has  been  proved  by  observations 
of  temperature  amongst  the  tidal  currents  off  the  Mull  of 
Cantyre,  where  at  all  times  of  the  year  there  is  no  difier- 
ence  between  the  surface  ar,J  bottom  temperature.  At  high 
water  a  state  of  rest  ensues ;  and  ebb  tide  usually  reverses 
the  order  of  phenomena,  the  main  stream,  counter-currents, 
and  eddies  running  in  the  opposite  direction,  but  with 
nearly  equal  strength,  until  low  tide'  brings  another  pause. 

CliarybJis,  a  whirlpool  famous  in  classical  literature,  is  situated 
in  the  Straits  of  Messina.  The  rise  of  tide  at  Jlessina  does  not  e.K- 
ceed  one  foot,  but  the  current  may  attain  the  velocity  of  nearly 
G  miles  an  hour.  AVhere  the  north-goiiic  flood  tide  meets  the  south- 
runninc  counter-current,  and  where  tjc  southerly  ebb  meets  its 
induced  northerly  stream,  great  eddies  or  garo/ola  arc  formed,  one 
of  which  is  Charybdis.  'These  depend  very  much  on  the  wind  for 
the  intensity  of  their  phenomena. 

In  ancient  maps  of  the  united  Aral-Caspian  Sea  two  whirlpools 
are  represented.  Near  the  position  laid  down  there  arc  in  the  river 
Amu-Daria  two  whirlpools  at  the  junction  cf  several  channels. 
These  liave  been  recently  examined '  and  found  to  arise  from  the 
river  flowing  over  two  conical  hollows  in  its  bed,  respectively  120 
and  60  feet  deep  ;  these  do  not  appear  to  have  been  formed  by 
running  water,  but  closely  resemble  craters  of  mud  volcanoes. 
ia  The  most  violent  tidal  current  is  said  to  bo  that  of  Salteii 
Fjord  to  the  south  of  Bodo  on  ,tlio  north-west  coast  of  Norway. 

-  Lrit.  Assoc.  Rep.,  1852,  Report,  p.  317. 

1  Wood,  in  Journ.  Koy.  Oco'jr.  Sue.  (1875),  .^Iv.  p.  872; 
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knorra  bv  the  name  of  the  Saltenstrom,  and  dreaded  on  account  of 
its  tnrbulence  and  its  namerous  vortices.  Opposite  Salten  Fjord, 
on  the  western  side  of  Vest  Fjord,  the  wild  jagged  range  of  the 
Lofoten  Islands  runs  like  a  row  of  shark's  teeth  from  south  to 
north.  Between  two  of  the  southernmost  of  the  group,  Mosken^es 
and  Moskcn,  rtras  the  Moskenstrom,  a  tidal  current  which  fefter  low 
water  commences  to  flow  towards  the  north-east,  then  gradually 
changes  its  direction  to  cast,  to  south,  and  at  high  water  to  south- 
west ;  after  half  an  hour's  cessation  the  ebb  begins  to  flow  towards 
the  south-west,  at  half  ebb  due  west,  and  then  gradually  turns 
through  north  to  north-east  at  low  water.  The  current  thus  rotates 
round  Mosken  once  in  12  hours.  It  runs  with  a  velocity  of  7  miles 
an  hour  whtn  a  strong  wind  blows  in  the  same  diieclion,  and,  as 
the  sea-bed  is  very  irre;:^nl.ir  and  rises  abruptly  from  200  fathoms 
seaward  of  Mosken  to  20  fathoms  in  the  channel  and  Vest  Fjord, 
the  flow  is  very  turbulent,  with  occasional  whirlpools  and  opposing 
currents  set  up  &long  the  shore,  giving  it  a  character  very  similar 
to  that  of  the.Strait  of  ilcssinx     This  is  the  place  of  the  Malstrom. 

In  the  Faroe  Islands  several  dangerous  tioc-racos  exist  m  which 
are  dreaded  whirlpools,  the  two  worst  be^ng  the  Qn.xme  off  Sand 
Island  arid  one  round  the  rock  of  Suraboe-nansk  off  Siider  Island. 

The  Shetland  and  Orkney  Islands  are  traversed  by  a  system  of 
formidable  tideways  called  roosts,  dangerous  to  fishing  boats  and 
very  frequently  forming  whirlpools.  It  is  sutficitnt  to  refer  to  the 
swiths  or  wells  of  Swona  in  Orkney,  to  the  whirlpool  of  the 
Swelchie  off  Stroma,  and  the  Merry  Slen  of  Mey,  also  in  the  Pent- 
land  Firth.  Tlie  channel  of  Jura  Sound  in  the  Hebrides,  which 
contains  Corrievreckan  whirlpool,  resembles  that  of  Mosken  and 
Messina  in  being  narrow  and  of  very  irregular  configuration.  The 
sea  to  the  west  is  about  70  fathoms  deep  ;  a  trouijh  over  50  fathoms 
in  depth  and  quarter  of  a  mile  wide  runs  througn  towards  the  east, 
deepening  about  the  centre  to  105  and  120  fathoms  in  consecutive 
holes.  The  channel  is  less  than  a  mile  in  width,  and  the  water  is 
shallow  (15  to  20  fathoms)  from  the  shore  out  to  the  central 
trough,  where  the  deepening  is  abrupt  To  this  fact,  and  not  to 
the  supposed  existence  of  "a  submerged  rock  of  p}Tamidal  form 
shooting  up  from  a  depth  of  100  fathoms,"  are  due,  in  all  probability, 
the  tidal  stream,  running  sometimes  at  9  miics  an  hour,  and  the 
great  vortices  which  are  occasionally  formed,  as  veil  as  tho  diioger* 
ous  C'junter-currcnts  and  overfalls. 

FoU.-lort. — Many  man'eUous  ttories  are  told  of  the  dwellers  in 
whirHools.  Fish  are  supposed  to  be  more  abundant  there  than 
anywkcre  else.  Whales  nave  from  earliest  times  been  associated, 
if  not  confounded,  with  these  gulfsj  and  all  manner  of  sea-beings, 
— krakcns,  trows  (trolls),  and  mermaids, — claim  sanctuary  beneath 
the  turmoil..  Ramus,  two  centuries  ago,  tried  by  dint  of  misapplied 
philological  inj:  nuity  to  identify  Cfaarybdis  with  the  Malstrbm, 
alleging  that  the  fact  of  Ulyascs's  voyage  to  northern  seas  was 
plainly  recorded  in  the  names  of  islands  and  headlands.  For  tho 
myth  of  CharyMi",  «a?  Scylla  and  CHARVtiDls.  Whirlpools 
have  been  bro-  1  to  explain  the  origin  of  the  tides  ;  but 

a  well-known  T  "e  in  one  of  its  forms  gives  to  a  particular 

vortex — the  S _:;  additional  and  more  imnortant  olfice, 

that  of  maintaining  I'ne  salinity  of  the  ocean.  "M.ustrura"  (mill- 
stream)  probabljtrcfera  to  tho  rapid  current  reaoraMing  a  mill-ncel 
The  Qurcmo  in  the  Faroe  Islani  \  from  ita- 

name.     A  mist  of  poetical  ron  over  tho 

roaring  aurgcs  of  Corrievreckan,  .....  ^  :    .    :  .  ^  :i  in  many 

ifOcms  and  tales.  Horrible  sea-monsten  mado  the  gulf  th'-ir  home 
in  the  earliest  time*:  but  they  gave  nlaco  to  the  sMn'-tiv©  mer- 
maid who  cai  '  "  phail  of  Colonsay,  and  -  '  '  '  lim 
in  her  coral  <:  .  palaces  beneath  tho  sc.i  ira. 
Scott  in  his  L  clsy  gives  another  versi"  ■  ry, 
in  which  Macphnil  uulwils  tho  mermaid  and  rcniauiii  faithful  to 
the  miid  of  Colonsav.     The  iiamo  of  tho  whirlpool  is  anmrtimcs 

ri.'  to 
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WHISKY,  or  WnroKKT,  a  apirit  distilled  for  dxintinff. 
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hich  ori^nnritc'l,  bl  lua*t  ao  f&r  as  rcgartU  Lhu  aouc,*  ^vith 
10  CVllic   inhaKitanti  of  Ireland  and  Scotland  ;  and   its 
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with  these  i.wo  countries.  Distilled  spirit  first  became 
popularly  known  as  aqua  vita,  and  it  was  originally  used 
only  as  a  powerful  medicinal  agent.  It  was  not  till  about 
the  middle  o{  the  17th  century  that  it  came  into  use  in 
Scotland  as  an  intoxicating  beverage.  In  August  -1655 
the  town  council  of  Glasgow  issued  regulations  for  persons 
who  should  "brew,  sell,  and  tap  ail  and  acquavita,"  and 
in  1G5G  the  town  treasurer  was  indemnified  for  "  aqua vy tie 
sent  to  ane  friend."  In  1660  an  excise  duty  was  first  im- 
posed on  "  acquavitffi  "  consumed  in  England ;  but  not  till 
the  year  1684  was  any  record  kept  of  the  quantities  on 
which  duty  was  charged.  In-  that  year  duty  was  paid  on 
the  considerable  quantity  of  527,492  gallons.  The  con- 
sumption thereafter  rose  with  great  rapidity,  reaching  one 
million  gallons  at  the  end  of  the  century,  and  in  1743  the 
enormous  quantity  of  8,200,000  gallons  was  consumed. 
Meantime  the  evils  of  the  traffic  had  induced  the  legislature 
to  pass,  in  1736,  the  Gin  Act  (see  Gq;)  with  the  view  of 
checking  the  demoralization  attendant  on  the -drinking 
habits  of  the  people.  It  was  principally  in  tho  form  of 
gin  that  distilled  spirits  were  consumed  in  England ;  but 
gin  is  nothing  else  than  a  rectified  and  specially  fla^  oured 
variety  of  whiS^y  In  Scotland  and  Ireland  the  attempts 
of  the  excise  authorities  to  control  the  distillation  of 
■whisky,  and  to  derive  S'<>venue  from  it,  led  to  unlimited 
smuggling  and  open  evasion  (if  the  law,  and  it  was  not 
till  yell  into  the  19th  century  that  efficient  regulation* 
and  energetic  supervision  brought  the  traific  in  these 
countries  under  public  control.  Tfideed  illicit  (listillation 
is  still  extensively  practised  in  Ireland,  where  the  detec- 
tions average  more  than  eight  hundred  yearly. 

It  is  not  easy  at  the  rircs<nt  day  to  define  whisky."  OrlgfnaiDy 
it  was  made  from  malted  l.arlcy,  the  fermented  wort  from  which  wa« 
distilled  in  the  common  pot-still  (sec  Distillation,  vol.  vii.  p.  284) ; 
but  with  the  introduction  of  the  CntTty  and  other  continuous  stills, 
wliich  yield  a  "silent  "  or  flavourless  spirit,  it  has  become  pos&ibl« 
to  prepare  alcoholic  liquor,  which  is  sold  aa  whisky,  from  any 
cereal  grain,  malted  or  unmalted,  and  from  potato  starch,  graj^ 
sugar,  and  numerous  other  starch  and  sugar  yielding  substances. 
As  a  nilc,  however,  whisky  is  made  (torn  grain,  and  uy  pn-fertnca 
from  barley,  malted  or  raw.  The  bulk  of  the  ^\liiskj  made  in  tho 
United  Kingdom  can  bo  wporatexi  into  thrr**  rl^«<<*^  (l>->Iall 
whisky  is  the  produ.-t   of  malted   barley     '  "    '    i:i   tlia 

orUinar)'  pot-still,     li-s  flavour  is  partly  '1  inc« 

that  the  malt  is  dried  over  a  p*at  fire ;  and  i    ,  .     _        i  ^•on- 

stitutea  tho  pur«  Highland  malt  whisky  of  Scotland.  \2)  Gr«in 
whisky,  under  which  heading  comes  tho  bulk  of  the  Irish  whisky 
of  commer^t.  '    *"  ■'         .       "       ■  ■.  fr,,n-i  raw  barley, 

with  only  .i  I'lvour  tho  trans- 

formation of  .  ■  f  tho  wort     (3) 

Plain  spirit  is  j-rvau-ni  liuiu  'waiivv,  lie*;,  and  other  ceicala  dis- 
tilled in  tho  Coffey  jatont  atill;     Plain  apirit  forms  the  Uisis  from 
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r»;.»;M.^i  c^^nta  In  the  Vniteii  States  am  tho  principal,  fttid  an 
i  :r«  of  intinitl  ivvenu*.     In  tlio  fiscal  yiir  cnvlini; 

-7  th"TT  wrr*  in  thp  Unit^nt  States  909  grain  distil- 
I  ■       "    '  ^:t  tli.it  vvar  (iiicluJiiig 

^  naitrul   spirits,  and 

1  \  .         _,  The  sttx'lt  of  spirits 

nniaiDiog  in  UituiL'C  warrliuuse  ou  o^ili  Jutio  18^7  waa  65,145,209 
ir«llon«,  The  total  i«vcnuc  fruui  the  nunufacturo  and  aalo  of  dis- 
i       '  •     '       ■'       ■     al    vcar   ending  30ih   Juno    1SS7   nas 

J  s   tile  tax  u|wn  whisky,  fruit-brandy, 

e  spirit-s  and  rum.     Tho  rcvenuo  from 
iLc  uiaiiu:a..tui>.'  ui  »Lii».,r  alouo  was  $%!63,ilS,070. 

WHIST,  a  game  at  cards.     The  etymology  of  the  name 
U  disputed  ;  probably  it  is  of  imitative  origin,  from  "whist" 
(hist,  hush,  silence),  tho  game  being  so  named  because  of 
the  silence  required  to  play  it  attentively. 
Ttiwoph       In  the  ICth  century  a  card  game  called  triumph  or  tiiimp 
■jrtnuup.  (corrupted  from  "triumph  ")  was  commonly  played  in  Eng- 
land.    A  game  called  Irion li  is  mentioned  as  early  as  1526, 
and  triumphus  JJispanicut  in   ISll.     Z<i  lrioni]>he  occurs 
in  tho  list  of  games  played  by  Gargantua  (Rabelais,  first 
half  of  1 6th  ccnturj).    In  Florio's  Worlde  of  Wordes  ( 1 59S) 
trioHj'o   is  defined  as   "the  play  called  trump  or   ruff." 
It  is  proboble  that  the  game  referred  to  by  the  WTiters 
quoted  is  la  triomphe  of  the  early  editions  of  the  Academie 
dts  Jeuje.     It  is  important  to  note  that  this  game,  called 
by  Cotton  "French  ruff,"  is  Eimilar  to  (ScartiS..   ""English 
ruff-and-honours,"  also  described  by  Cotton,  is  similar  to 
wliist,    IX  we  admit  that  ruff  and  trump  are  convertible 
terms,  of  which  there  is  scarcely  a  doub*,  the  game  of 
trump  was  the  precursor  of  whist.    A  purel_,  English  origin 
may,  therefore,   be  claimed  for  trump  (not  '.r  (riomphe). 
Ko  record  is  known  to  exist  of  the  invention  of  this  game, 
Eor  of  the  mode  of  its  gro^vth  into  ruff-and-ho.  ours,  and 
finally  into  whist.    The  earliest  reference  to  trumj,  in  Eng- 
lish is  believed  to  occur  in  a  sermon  by  Ivatiiner,  '  Ou  the 
Card,"  preached  at  Cambridge,  in  Advent,  about  iLo  year 
1529.     He  says,  "The  game  that  we  play  at  shall  be  the 
triumpL  .  .  .  Now  turn  up  your  trump, .  .  .  and  cast 
your  tnimp,  your  heart,  on  this  card."    The  game  of  trump 
is  frequently  mentioned  in  the  second  half  of  the  ICth 
century.      In  Gammer  Gurion's  Keedle  (1575)  Dame  Chat 
says,  "We  be  fast  set  at  trumpo."     Eliot  {Fruits  for  the 
Frtnck,    1593)  caUs  trump   "a  verie  common  ale-house 
game."    Kice  (Invective  ayainst  Vices,  printed  before  1600) 
cbserreB  that   "renouncing  the  trompe  and  comming  in 
againe  "  {i.e.,  revoking  intentionally)  Ls  a  common  sharper's 
trick.     Decker  (Belman  of  London,  1608)  speaks  of  the 
deceits  practised  at  "  tromp  and  such  like  games."    Trumj) 
also  occurs  in  Antony  and  Cleopatra  (written  about  1607), 
with  other  punning  allusions  to  card-playing — 
"She,  Eros,  has 
Packed  cards  with  Orsar,  and  false-played  my  glory 
Unto  an  enemy's  triumph." — Act  iv.  so.  12. 
Rair-ar  \       Ruff-and-honours,  if  not  tho  same  game  as  trump,  was 
iMoaop.  probably  the  same  with  the  addition  of  a  score  for  the 
four  highest  cards  of  the  trump  suit.     A  description  of  the 
game  is  first  met  with  in  The  Compleat  Gamester  (167-t) 
by  Charle.  Cotton.     He  states  that  ruff-and-honours  {alias 
slamm)  and  whist  arc  games  very  commonly  known  in 
England.     It  was  played  by  four  players  with  partners, 
and  it  was  compulsory  to  follow  suit  wlien  able.     The  cards 
ranked  as   at   whist,  and  honours  were  scored  as  now. 
Twelve  cards  were  dealt  to  each  player,  four  being  left  in 
the  stock.     The  top  card  of  the  stock  was  turned  up  for 
trumps.     The  holder  of  the  ace  of  trumps  was  allowed  to 
rvf,  i.e.,  to  take  in  the  stock  and  to  put  out  four  cards  fijom 
Lis  hand.    The  game  was  played  nine  up  ;  and  at  the  point 
of  eight  honours  could  be  called,  as  at  long  whist.     Cotton 
tdd.%  that  at  whist  there  was  no  stock.      The  deuces  were 
put  ont  and  the  bottom  card  was  turned  up  for  trumps. 
It  is  believed  that  the  earliest  mention  of  whbt  is  by 


Tnylor,  the  Water  Toct  {Motto,  1621).  Ho  sjiells  tho  word  miUk 
"  whisk."  The  earliest  known  use  of  tho  jiresent  spelling  is  <>''  wliist- 
in  J/iidibras,  the  Second  Part  (spurious),  1663.  Tho  word 
is  then  spelt  indilferently  whisk  or  whist  for  about  half  a 
century.  Cotton  (1674)  spells  it  both  ways.  Seymour 
{Court  Gamester,  1731)  has  "whist,  vulgarly  called  whisk." 
While  whist  was  undergoing  this  change  of  name,  there 
was  associated  with  it  the  additional  title  of  twabhei-s 
(proliably  allied  to  sweep,  or  sweepstakes).  Fielding 
{History  of  Mr  Jonathan  Wild)  says  that  whisk-ond-swab- 
bers  was  "the  game  then  [1682]  in  chief  vogue."  Grose 
{Dictionary  of  the  Vulgar  Ton//ue,  ]785)  states  that 
swabbers  are  "  the  ace  of  hearts,  knave  of  clubs,  ace  and 
duce  of  trumps  at  whist."  The  true  function  of  the  swabbers 
is  not  positively  known ;  it  is  probable  that  the  liolders 
of  these  cards  were  entitled  to  receive  a  certain  stake  from 
the  other  players.  Swabbers  dropped  out  of  general  use 
during  the  18th  century.  Tho  points  of  the  game  rose 
from  nine  to  ten  ("nine  in  all,"  Cotton,  1725;  "ten  in 
all,"  Sej-mour,  1731,  "rectified  according  to  tho  present 
standard  of  play").  Simultaneously  with  this  altera- 
tion, or  closely  following  it,  the  entire  pack  of  fifty-two 
cards  was  used,  the  deuces  being  no  longer  discarded. 
This  improvement  introduces  the  odd  trick,  an  element  of 
great  interest  in  modern  whist.  Early  in  the  18th  century 
whist  was  not  a  fashionable  game.  Tho  Hon.  Daines  Bar- 
rington  {Archxologia,  vol.  viii.)  says  it  was  the  game  of 
the  servants'  hall.  Contemporary  writers  refer  to  it  in  a 
disparaging  way,  as  being  only  fit  for  hunting  men  and 
country  squires,  aud  not  for  fine  ladies  or  people  of  quality. 
According  to  Barrington,  whist  was  first  played  on  scien- 
tific principles  by  a  party  of  gentlemen  who  frequented  the 
Crown  Coffee  House  in  Bedford  Kow,  London,  about  1728.  Crown 
They  laid  down  the  following  rules  : — "  Lead  from  the  Coffea 
strong  suit ;  study  your  partner's  hand  ;  and  attend  to  the  "'™* 
score."  Shortly  after  the  celebrated  Edmond  Hoyle  {rj.v.)  ''^  ^' 
published  his  Short  Treatise  (17-13).  It  has  been  surmised 
by  some  that  Hoyle  belonged  to  the  Crown  Coffee  House 
party.  This,  however,  is  only  a  conjecture.  There  is 
abundant  evidence  to  show  that,  in  the  middle  of  the  18th 
century,  whist  was  regularly  played  at  the  coffee  houses 
of  London  and  in  fashionable  society,  jlnd  it  is  notorious 
that,  ever  since  the  time  of  Hoyle,  the  game  has  continued 
to  increase  in  public  estimation. 

It  will  be  of  interest  to  mark  the  successive  stages  Cotton. 
through  which  whist  has  passed  from  the  time  of  Cotton 
to  the  present  day.  Tho  only  suggestions  as  to  play  in 
Cotton  are  that,  "  though  you  have  but  mean  cards  in  your 
o%vn  hand,  yet  you  may  play  them  so  suitable  to  those  in 
your  partner's  hand  that  ho  may  either  trump  them  or 
play  the  best  of  that  suit ; "  also  that  "  you  ought  to  have 
a  special  eye  to  what  cards  are  play'd  out,  that  you  may 
know  by  that  means  either  what  to  play  if  you  lead  or  how 
to  trump  securely  and  advantagiously."  It  appears  from 
this  that  tho  main  ideas  were  to  make  trumps  by  ruffing, 
to  make  winning  cards,  and  to  watch  the  fall  of  the  cards 
with  these  objects.  In  the  rules  laid  down  by  the  Crown 
Coffee  Hou.se  school  a  distinct  advance  is  to  be  noticed. 
Their  first  rule,  "  Lead  from  the  strong  suit,"  shows  a  know- 
ledge of  the  game  only  to  be  acquired  by  careful  study, 
together  with  a  long  train  of  reasoning.  The  arguments  in 
favour  of  the  original  strong-suit  lead  would  be  out  of 
place  here ;  they  are  to  be  found  in  any  modern  manual. 
Their  second  rule,  "Study  your  partner's  hand,"  though 
sound,  is  rather  vague,  and  savours  somewhat  of  a  repeti- 
tion of  Cotton.  Their  third  rule,  "  Attend  to  the  score," 
if  amended  into  "Play  to  the  score,"  is  most  valuable. 
From  the  Crown  Coffee  House  school  to  Hoyle  is  rather  Hoyle. 
a  wide  jump;  but  there  is  no  intervening  record.  Whether 
or  not  Hoyle  derived  at  least  a  part  of  his  inspiration  from 
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that  school,  certain  it  is  that  in  his  Short  Treatise  he  en- 
dorsed and  illustrated  their  rules.  He  also  brought  the 
doctrine  of  probabilities  to  bear  on  the  game,  and  gave  c 
number  of  cases  which  show  a  remarkable  insight  into 
the  play.  Two  examples  will  sufSce.  He  distinguishes 
between  the  lead  of  king  from  king,  queen,  knave,  and 
one  small  card  and  of  knave  from  king,  queen,  knave,  and 
more  than  one  small  card.  He  also  directs  the  third  hand 
holding  queen,  ten,  nine,  and  a  small  card  to  play  .the  nine, 
not  the  small  one,  to  his  partner's  lead  of  ace.  This  whist 
is  so  good,  and  so  advanced,  that  even  now,  a  hundred  and 
fifty  yeai%  later,  only  the  very  best  players  can  be  de- 
pended on  ^o  observe  and  profit  by  it. 
Payne;  About  1770  was  published  Payne's  ifaximt  for  Playing 

the  Game  of  W/iisl.  Tlie  advance  in  this  book  is  decided. 
Leading  from  five  trumps,  in  the  hope  of  bringing  in  your 
own  or  your  partner's  long  suit,  is  made  into  a  general  rule. 
And  here,  for  the  first  time,  the  rule  with  respect  to  returned 
leads  is  printed,  viz.',  "In  returning  your  partner's  lead 
play  the  best  you  have,  when  you  hold  but  three  originally." 
This  rule,  of  all  elementary  ones,  is,  according  to  Clay, 
"  the  most  important  for  the  observance  of  whist-players." 
Hoyle  does  not  give  any  such  rule  for  returned  leads,  whence 
it  may  be  inferred  that  no  settled  practice  prevailed  in  his 
Mat-  day.  Jlatthews's  Advice  to  the  Young  Whist-Player  (anon., 
Ihewa.  1804)  repeats  the  "ma.xim3  of  the  old  school,"  with  "ob- 
servations on  those  he  thinks  erroneous  "  and  "with  several 
new  ones."  Matthews's  book  was  a  valuable  contribution 
to  whist  literature,  but  some  of  the  maxims  which  he 
thinks  erroneous  are  now  generally  allowed  to  be  correct. 
Thus,  he  prefers  leading  a  single  card  to  opening  a  long 
weak  suit,  the  modem  practice  being  just  the  contrary. 
He  rejects  leads  from  suits  of  three  cards,  except  when  the 
leader  has  reason  to  think  it  is  his  partner's  suit :  then 
le  should  "  play  off  the  highest,  though  the  king  or  queen," 
and  he  adds,  "X.B. — This  is  contrary  to  the  general  prac- 
tice, but  un3oubtedly  right."  Assuming  his  statement 
to  be  true,  the  general  practice  was  evidently  wrong, 
ilatthews  is  sometimes  credited  with  the  discovery  of  the 
taodem  principle  with  regard  to  discarding.  The  old  rule 
teas  always  to  discard  from  the  weakest  suit.  The  modem 
tTilc  is  to  discard  from  the  best  protected  suit  when  the 
opponents  have  the  command  of  trumps.  What  Matthews 
does  say  is,  "  If  weak  in  trumps,  keep  gur.rd  to  your  ad- 
versaries' suits;  if  strong,  throw  away  from  them."  This 
advice,  though  good,  does  not  amount  to  anything  like  a 
principle  of  play. 
Short  Soon  after  Matthews  wrote,  the  points  of  the  gaibe 

"hJ«t  irere  cut  down  from  ten  to  five.  Clay's  account  of  this 
change  is  that,  about  the  beginning  of  the  19th  century, 
Lord  Peterborough  having  lost  a  largo  sum  of  money,  the 
players  proi)Osed  to  make  the  game  five  up,  in  order  to  give 
the  loser  ti  chance  of  recovT:ring  his  loss.  The  new  game, 
short  whist,  was  found  to  bo  so  lively  that  it  soon  became 
gcneriti,  and  eventually  superseded  the  long  game.  This 
pro<luced  in  1835  ShoH  If'AiV  by  "  Major  A."  "Major 
A."  is  only  Matthews  done  into  short  whist  by  a  literary 
hack,  who  substituted  "  five  "  for  "  ten,"  and  so  on  through- 
out. The  book  would  not  call  for  notice  here,  but  that 
Major  A.  was  regarded  as  the  authority  on  whist  for  a 
con.^idcrablo  time,  probably  because  it  was  erroneously 
■apposed  that  the  author  was  the  well-known  Major 
Aubrey,  one  of  the  beat  pbycra  of  his  day.  Similarly 
"Cfcleba"  (Lnirmnd  Prartiee  of  Wkiil,  1851),  who  mainly 
repeats  former  writers,  only  calls  for  mention  because  ho 
firat  prinlwl  in  his  second  edition  (1856)  an  explanation 
t'f  Iho  call  for  tnimpi.  Calling;  for  trumps  waa  first  rccog- 
niited  l^  jiart  of  the  game  by  the  players  at  Oraham's 
Club  about  1840.  Lonn  %lii»t  may  bo  aaid  to  havu  died 
about  the  same  time  that  M^ur  A. 'a  book  was  published. 


The  new  game  necessarily  caused  a  change  in  the  style  of 
play,  as  recorded  by  James  Clay  in  The  Laws  of  Short  Clay. 
Whiet,  and  a  Trealisi  on  the  Game  (1861).  That  dis- 
tinguished player  says  that,  when  he  first  rememUered 
whist,  its  celebrities  were  for  the  most  part  those  who  Lad 
been  educated  at  long  whist.  In  his  judgment  the  old 
school  was  very  accurate  and  careful,  but  was  wanting  in 
the  dash  and  brilliancy  of  the  best  modem  players,  and 
sinned  by  playing  what  is  now  called  a  backward  game. 

AVhist  then  travelled,  and  about  1 S30  some  of  the  best  FrcncV 
French  whist -players,  with  DeschapcUes  at  their  head,  '<''"i'- 
modified  and  improved  the  old-fashioned  system.  They 
were  but  little  inflnenced  by  the  traditions  of  long  whist, 
and  were  not  content  merely  to  imitate  the  English.  The 
French  game  was  the  scom  and  horror  of  the  old  school, 
who  vehemently  condemned  its  rash  trump  leads.  Those 
who  adopted  the  practice  of  the  new  school  were,  however, 
found  to  be  winning  players.  By  way  of  example,  the 
English  player  of  the  old  school  never  thought  of  playing 
to  win  the  game  before  it  was  saved ;  the  French  player 
never  thought  of  saving  the  game  until  he  saw  he  could  not 
win  it.  As  between  the  two  systems,  Clay  preferred  the 
rash  attack  to  the  cautious  defence,  and  recommended  a 
middle  course,  leaning  more  to  the  new  than  to  the  old 
doctrine. 

Dr  Pole  {Philosophy  of  Whist,  1883)  remarks  that  the 
long  experience  of  adepts  had  led  to  the  introduction  of 
many  improvements  in  detail  since  the  time  of  Hoyle,  bu^- 
that  nothing  had  been  done  to  reduce  the  various  rules  of 
the  game  to  a  systematic  form  until  b«tween  1850  and 
18C0,  when  a  knot  of  young  men  proceeded  to  a  thorough 
investigation  of  whist,  and  in  1862  one  of.  the  members  of 
this  "little  whist  school"  brought  out  a  work,  under  the 
pseudonym  of  "  Cavendish,"  which  "  gave  for  the  first  Cavta. 
time  the  rules  which  constitute  the  art  of  whist-playing  ^'^ 
according  to  the  most  modern  form  of  the  game."  Tlie 
little  school  was  first  brought  prominently  into  notice  by 
an  article  on  whist  in  the  Quarterly  Review  of  January 
1871.  On  the  ai>pearance  of  this  article  it  was  fiercely 
debated  by  the  press  whether  the  "little  school"  did  any- 
thing extraordinar)',  whether  they  elaborated  anything,  or 
compa-ssed  anything,  or  advanced  a  science,  or  whether 
they  drew  their  inspiration  from  external  source-s;  and 
merely  gave  a  systematic  arrangement  to  what  was  we'  1 
known  and  procurable  before.  It  was  finally  allowed  tha  : 
the  little  school  did  originate  something,  as  they  were 
the  first  to  give,  logically  and  completely,  the  reasoning 
on  which  the  principled  of  play  are  based.  Whist  had 
previously  been  Irc.-itcd  as  though  the  "  art "  of  the  game 
depended  on  the  practice  of  a  number  of  arbitrary  conven- 
tions. But  the  fact  is  that  all  mlcs  of  whist-play  dc|>end 
upon  and  are  referable  to  general  princii<lea  Hence,  as 
soon  na  the.se  general  ]>rinciplcs  were  stated,  and  the 
reasons  for  their  adoption  were  argued,  players  began  to 
discuss  anil  to  propose  innovations  on  the  previously 
established  rules  of  play. 

A  critical  examination  of  the  more  important  proposals  n;  -.r.) 
made  since  1862  may  here  bo  appropriately  introduced.  ''■»" 
The  older  authorities  laid  down  the  mic,  Discard  from 
the  weakest  suit.  It  was  phrewdly  noticed  that,  when 
command  of  trumps  was  shown  by  the  ndvcrsaric.*,  the 
rule  was  :noro  honoured  in  the  broach  than  in  the  ob- 
servance, the  reason  being  that,  when  the  attack  was  ad- 
verse, the  instinct  of  the  player  prompted  him  to  gitord 
his  weak  suits.  Hence  Iho  nile  was  modified,  and  it  be- 
came the  practice  to  discard  from  the  boat  protcctwl  suit 
when  the  command  of  f  mmjis  is  with  the  opponents.  There 
can  )>e  no  doubt  as  to  the  soundncsa  of  this  modern  rule 
of  play,  and  it  has  Wen  generally  occ-pted.  It  waa  sud- 
denly discovered  that  Matthcwa  advanced  a  aimilor  doctrine. 
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nis  pretensions  to  this  distinction  have  ttlrwidy  bo«n  cx- 
Erif  "f  nmiiicd.  Soon  Rtter  this  (1S72)  followed  the  echo  of  the 
t-n  lor  fftll  for  trumps.  Calling  for  trumps,  as  all  whist-players' 
"""'*  know,  is  eJectcJ  hy  throwing  away  an  unnecessarily  high 
card.  •  ^^"heu  the  lower  card  is  subsequently  pJayed,  a  royal 
invitation  is  given  to  the  partner  to  abandon  his  own  game 
and  to  lead  trumjw,  there  being  great  strength  in  the  caller's 
band.  In  practice  it  was  found  for  various  reasons  (for 
Trhich  manuals  must  be  consulted)  to  be  highly  advantage- 
ous for  tlia  caller's  jiartner  to  bo  able  to  indicate  whether 
he  also  had  numerical  strength  in  trumps  (i.e.,  a  minimum 
of  four).  The  rule  was  eventually  adopted  that  the  caller's 
partner  with  at  least  f(Jur  trumiM  should,  if  he  had  -an 
opportunity,  call  in  response,  or  echo,  by  also  throwing 
away  an  unnecessarily  hagh  card ;  of  course,  if  he  had  the 
opportuni'y,  and  refrained  from  echoing,  he  had  less  than 
four  trumps.  This  rule  of  play  was  not  appreciated  at 
the  time  ;  but  now  (18SS)  it  has  the  adherence  of  all 
thoughtful  players. 
U«<i  Contemporaneously  with  the  echo,  the  lead  of  the  pen- 

froai  ultimate  card  from  suits  of  five  or  more  cards  was  strenu- 
l«nn.t»-  pyjjy  advocated  in  some  quarters,  and  tia  strenuously 
^p]  opposed  in  others.  Up  to  this  date  it  had  been  the 
general  practice,  when  leading  a  low  card  from  a  strong 
suit,  to  prefer  the  lowest  card  of  the  suit,  irrespective  of 
the  number  held.  But  some  acute  players  departed  from 
this  rule  when  they  held  an  intermediate  sctjuenqe  of  three 
cards.  Th'is,  with  king,  ten,  nine,  eight,  two  ^intermediate 
sequence  of  ten,  nine,  eight),  they  would  lead  the  eight 
in  preference  to  the  two,  as  a  card  of  protection,  in  case 
the  partner  should  happen  to  be  very  weak  in  the  suit, 
when  the  eight  must  force  an  honour,  whereas  the  two 
might  enable  the  opponent  to  win  the  first  trick  with  a 
six  or  a  seven.  Equally  acute  partners  soon  observed 
that,  when  a  strong-suit  player  began  with,  say,  an  eight, 
and  afterwards  played  a  small  card,  the  card  must  have 
fceen  from  a  Guit  of  at  least  five  cards.  As  soon  as  this 
inference  was  established,  the  acute  leader  argued  that,  if 
he  could  ^ow  number  in  his  strong  suit  (an  important 
eihibition  in  modern  whist),  he  need  not  confine  this 
exhibition  to  those  suits  only  in  which  he  held  an  inter- 
mediate'sequence.  He  contended  that  the:  right  play  is 
to  lead  the  lowest  but  one  (or  the  penultimate)  from  all 
suits  containing  five  or  more  cards,  with  which  the  less 
advanced  player  would  begin  by  leading  the  lowest.  Then 
ensued  the  grand  battle  of  the  penultimate;  The  old 
players  regarded  it  with  the  .same  "horror"  as  they  had 
formerly  displayed  with  respect  to  the  French  school,  and 
even  went  so  far  as  to  stigmatize  it  as  a  private  under- 
standing and  as  cheating.  The  next  stock  ob-.:ction  raised 
was  that  it  was  an  innovation.  These  feeble  arguments 
were  sopn  disposed  of.  The  method  was  accessible  to  every 
one  through  the  medium  of  the  press;  and,  as  Clay  {S/i6ii 
W/iiil,  1864)  rightly  observes,  "It  Ls  fair  to  give  your 
partner  any  intimation  which  could  be  given,  if  the  cards 
were  placed  on  the  table,  each  exactly  in  the  same  manner 
as  the  othcr.^,  by  a  machine,  the  players  being  out  of  sight 
'and  hearing  each  of  the  others."  The  more  genuine  stric- 
ttircs  were  that  penultimate  leads  complicate  the  game, 
that  they  give  no  advantage  to  the  players,  and  that  they 
timulate  leads  from  weak  suits  (from  which  the  highest 
is  led).  It  is  very  doubtful  whether  penultimate  leads  do 
complicate  the  game.  But,  admitting  for  the  sake  of  argu- 
Uient  that  they  dp,  it  is  no  objection  to  an  intellectual 
pastime  that  it  exercises  the  brains  of  the  pkyers.  The 
qr.ostion  whether  those  who  practise  penultimate  leads 
reap  any  advantage  therefrom  is  one  which  can  only  be 
determined  by  experience.  The  best  test  is  the  habit  of 
those  who  play  for  a  stake.  They  all  hope  to  win ;  they 
are  not  likely  to  persist  obstinately  in  a  practice  by  which 


they  find  they  gain  nothing;  and  at  the  present  moment 
(18SS)  there  is  scarcely  a  player  of  any  ability  who  dft- 
liborately  rejects  the  penultimate  lead  when  he  has  a 
partner  cajxiblo  of  understanding  it.  Heneo  it  may  bo 
inferred  that  thlQ  experience  of  some  sixteen  years  has 
resulted  in  a  decided  feeling  that  penultimate  leads  are 
on  the  whole  advantageous  to  those  who  practise  them. 
The  simulation  of  a  lead  from  a  weak  suit  has  no  locva  standi 
if  it  is  borne  in  mind  that  original  leads  ar?  contemplated, 
and  that  the  original  lead  of  all  good  players  is  from  a 
strong  silit.  James  Clay,  the  greatest  player  of  his  day, 
was  at  first  opposed  to  penultimate  leads.  \\Tien  ho  had 
considered  the  full  arguments  for  and  against  them,  he 
"put  them  to  the  test  of  his  individiial  experience,  acknow- 
ledged their  value,  and  did  not  hesitate  to  give  his  adhesion 
to  therti."  »• 

The  consideration  of  the  proper  card-  to  lead  from' five-  Ante 
card  suits  naturally  led  to  that  of  the  correct  lead  from  Pw'^la- 
more  than  five  cards,  in  the  case  of  suits  opened'  with  a  .""V' 
small  card.     General   Draysou   (Art  of  Practical    IVhist,   "' 
1879)  was  the  first  to  lay  down  that  six  of  a  suit  can  Ije 
shown  by  leading  the-  antepenidtimate  card.  •  Thus,  from 
queen,  nine,  seven,  four,  throe,  two  of  a  suit  ho  advised  the 
lead  of  the  four.     General  Drayson's  proposal  did  not  £nd 
favour  with  many   players,  though  it  distinctly  follows 
where  the  penultimate  from  five  is  admitted. 

Meanwhile,  leads  from  high  cards,  having  regard  tQ  the 
number  held  in  the  suit,  had  not  escaped  attention.  Thus, 
from  suits  headed  by  ace,  queen,  knave  it  had  alwaj's  been 
the  custom  to  lead  ace,  thsn  quocn,  irrespective  of  num- 
ber. The  third  hand,  holding  king  and  small  ones,  was  ex- 
pected to  pass  the  queen.  But,  if  the  lead  was  from  five 
cards  or  more,  and  the  third  hand  held  ting  and  tw.o 
small  ones,  this  play  often  resulted. in  blocking  the  leader's 
strong  suit.  It  was  therefore  held,  after  some  discussion 
and  tentative  play,  that  with  more  than  four  of  the  suit 
the  leader  should  proceed  with  knave  after  ace,  in  order 
to  invite  his  partner  to  put  on  king,  if  it  remained  singly 
guarded.  From  this  it.  follows  that  a,  similar  distinction 
should  be  drawn  as  to  the  second  lead  from  queen,  knave, 
ten,  according  to  the  number  of  accompanying  small  cards. 
If  the  lead  is  from  (our  cards  only,  queen  should  be  led, 
then  knave ;  if  from  more  than  four,  queen,  then  ten. 
These  innovations  were  introduced  about  187-t-75.  It  will 
be'  observed  that  the  original  idea  in  choosing  a  penulti- 
mate or  antepenultimate  card  v,aa  to  protect  the  suit,  and 
that  the  original  idea  in  choosing  the  iiigher  or  lower  of 
two  high  indifferent  cards  was  to  give  the  partner  the 
option  of  unblocking.  Behind  this  there  was  seen,  to  lie 
tto  collateral  advantage  of  showing  number.  Hence  these 
rules  of  play  were  frequently  resorted  to  merely  for  the 
purpose  of  telling  whether  four  or  more  than  four  cards  of 
th'e  suit  selected  to  lead  from  were  present  in  the*haud  of 
the  original  leader. 

So  far  the  indicated  method,  sound  enough  in  itself,  Aroeri- 
amounted  only  to  the  enunciation  of  modified  rules  of  play,  cm 
It  yet  remained  for  some  one   to  propound  a  constant  '■'"^*' 
method  of  treating  all  leads,  and  to  classify  the  isolated 
rules,  so  as  to  render   ii  possible  to   lay  down   general 
principles.     This  was  accomplished  in  1883-84  by  Nicholas 
Browse  Trist  of  New  Orleans,   U.S.A.  ;  and  hence  the 
method  of  Jeading  reduced  to  form  by  him  is  known  by 
the  name  of  American  leads.     American  leads  propose  a 
systematic  course  of  play  when  opening  and  continuing 
the  lead  from  the  strorig  suit.     First,  with  regard  to  a 
low  card  led.     'When  you  open  a  strong  suit  with  a  low 
card,  l^d  your  fourth  best.     When  opening  a  four-card 
suit  with  a  low  card,  the  lowest,  which  is  the  fourth  best, 
is  the  card  selected.     'When  opening  a  five-card  suit  with 
'  Preface  by  the  editors  to  Clay's  3/ioH  }rhitt,  1881. 
XXIV.  —  69 
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A  low  c4rd,  th«  p«aultimate  card  is  selected.  Instead  of 
calling  it  the  penultimate,  call  it  the  fourth  best.  So  with 
a  six-card  suit ;  but,  instead  of  antepenultimate,  say  fourth 
best.  And  so  on  ^Wth  suits  of  more  than  sii  cards  :  dis- 
regard, all  the  small  cards  and  lead  the  fourth  best, 
iie^ondlv,  with  regard  to  a  high  card  led,'  followed  hj  a 
Ipw  card.  When  you  open  a  strong  suit  with  a  high  card 
and  next  lead  a  low  card,  lead  your  original  fourth  best. 
The  former  rule  was  to  proceed  with  the  lowest.  Thus, 
from  ace,  knave,  nine,  eight,  seven,  two  the  leader  was 
expected  to  open  with  the  ace,  and  then  to  lead  the  two. 
An  American  leader  would  lead  ace,  then  eight.  Thirdly, 
with  regard  to  a  high  card  led,  followed  by  a  high  card. 
When  you  remain  with  two  high  indiiTerent  cards,  lead 
the  higher  if  you  opened  a  suit  of  four,  the  lower  if  you 
opened  a  suit  of  five  or  more.  Examples  have  already 
been  given  of  the  cases  of  ace,  queen,  knave,  ic,  and  of 
queen,  knave,  ten,  <tc.  On  the  proriiulgation  of  these 
general  principles  another  pitched  battle  followed,  which 
taged  with  great  fury.  The  objections  urged  against 
American  leads  are  much  the  same  as  those  against  the 
penultimate,  viz., — (1)  that  they  complicate  the  game,  (2) 
that  they  seldom  affect  the  result,  (3)  that  the  informa- 
tion afforded  may  be  of  more  use  to  the  opponents  than 
to  the  leader's  partner.  The  complication  argument  has 
but  little  foundation  in  fact.  All  an  American  leader  asks 
his  partner  to  observe  is  that,  when  he  originally  lea.ls  a 
low  card,  he  holds  exactly  three  cards  higher  than  the  cne 
led;  when  he  originally  leads  a  high  card,  and  next  a  low 
one,  he  still  holds  exactly  two  cards  higher  than  the  second 
card  led ;  and  when  he  originally  leads  a  high  card,  and 
follows  it  with  a  high  card,  he  indicates  in  many  cases,  to 
those  who  know  the  analysis  of  leads  (as  laid  down  in 
whist  books),  whether  the  strong  suit  consisted  originally 
of  four  or  of  more  than  four  cards.  It  cannot  be  denied 
that  moderate  players  may  lack  the  quick  perception  which 
will  enable  them  to  take  full  advantage  of  the  information 
afforded ;  but  that  is  no  reason  why  better  players  should 
be  deprived  of  the  advantage,  and  it  is  no  reason  why  the 
moderate  player  should  not  learn  to  sjieak  the  language  of 
whist  intelligibly,  for  the  benefit  of  partners  who  do  under- 
stand it.  The  answer  to  the  effect-onthe-result  argument 
is  that  American  leads  add  but  little  which  is  new  to  the 
game.  They  only  aim  at  consolidating  the  received  prac- 
tice, and  at  extending  a  law  of  uniformity  to  cases  not 
previously  provided  for.  The  who-gets-the-bcst-of-tho- 
information  argument  ia  more  difficult  to  meet.  Under 
other  whist  conditions  experience  ttlls  that  it  is  advan- 
taceous  in  the  long  run  to  convoy  information  of  strength, 
notwithstanding  its  publication  to  the  whole  tiible.  It  is 
most  iraproboble,  therefore,  that  a  player  will  be  at  a  dis- 
advantage by  publishing  too  much  and  too  precise  inform- 
ation a.?  to  hia  strength.  But  it  matt  Ixj  admitted  that 
this  ii  not  neccsiuirily  a  fjuitur ;  long  experience  can  only 
df  i,l,j  on  which  side  the  balance  of  advantage  lies.  Five 
j-rin'  r  r:  -ricncc  is  hardly  enough.  Hut  it  may  bo  ro- 
ll: :iO  instance.'  are  known  of  players  who,  having 
fju  i  these  leads,  havo  voluntarily  relinquished 
them. 

Vat  of  The  introducti  m  of  American  leads  rendered  it  neces- 
'  sary  thriroM;;hly  to  ovcrhnni  the  receiTed  play  of  the  second 
■''  and   thir-l  !i mdu, — of  the  second  hand,  in  consequence  of 

"""*"      th'  'n  given,  an  to  when  he  thould  cover  or  i>as» 

tl;.  .of  tbo  third  hnnd,  fnr  the  same  reason,  when 

ho  should  jilay  to  Mcr's  long  suit.     A  dis- 

cussion of  the«!  r  1   1(0  out  of  place  here. 

It  i.*  to  be  found  m  W Im'.  L>:x!,jnn<nt;  by  "Cavendish" 
(1885). 

Iflwi  c(        A  print«d  rrittiio*  n%  fir»t  gi»»n  »o  t1i»  1«w«  of  whnt  hy  H«t1« 
vhUt.      in  1743.    XhofourtMaUwt  tbcu  iMued  «cro  •ulM<}ucutly  iDcrasMj 


to  twentr-four.  These  Isws  were  the  suthority  until  irOO,  when 
the  members  of  IThite's  and  Saunders's  Chocolate  Houses  revis»J 
th^m.  The  revised  laws  (nearly  all  Hoyle)  wtne  accepted  by  wlii-^ 
players  for  over  a  centun",  notwithstanauig  that  they  were  very  in- 
complete. In  1S63  the  Turf  Club  nnJcnook  to  frame  a  more  com- 
prehensive code,  and  to  solicit  the  co-operation  of  the  Portland 
Club.  The  laws  of  short  whist,  approved  by  these  two  clnbs,-  wero 
brought  out  in  1864.  They  were  at  once  adopt^'d-ly  numerous 
other  clubs,  and  are  now  (1S5S)  the  etacdard  by  which  all  disputed 
points  are  decided. 

Laws  or  Wbist.i 

3V  };«?'6fr.— 1.  Tliembber  is  th«b<-3tcf  three  g»me».    If  the  first  two  game*  Rubber 
be  woa  ly  the  wine  pUyera.  lh«  thml  gau'r?  is  not  played. 

Ss-ri ./.— —  A  gaiiie  coTisisu  of  five  poiQis.    Each  trick,  abore  six,  counts  Scoring, 
one  p^int. 

3.  Honours — Lf„  see,  king,  queen,  and  knare  of  t^lmJ-^— «r^  tbus  reckoned  : 
If  »  j>l,iver  and  hlB  partner,  either  separately  or  conjointly,  ItoM— <i.^  thf  four 
jj  _  .._:  .1. ..  .^.>re  four  points  ;  (IL)any  three  boooars,  they  £COietwol..:nts; 
^  .». ours,  they  do  not  score. 

Ti  who,  at  the  cominencement  of  a  dea],  ai«  at  the  scoie  of 
[  -e  honours. 

.   r>r  a  revoke  taJtej  precedence  of  all  other  scores ;  tricka 
V  urs  last. 

i.Iess  claimed  before  the  tramp  card  of  the  following  deal  U 
tun-  i  '.;■.  ^-.;.:iot  lie  scored. 

7.  To  &co.-e  honours  u  not  sufficient :  they  must  be  called  it  the  end  of  ibe 
hand  :  if  so  called,  they  may  be  srore-l  a!  any  time  during  the  nme. 


S.  The  winners  gain— <i.)  a  tr 
uriM  have  not  eouwl :  (H.)  a 
sari(.-s  have  scored  less  than  t . 


U.  If 


:  of  three  points,  vben  their  «'t\xr- 
-  of  two  poiats,  vben  ih«ir  anlTer- 
.  ^le,  or  game  of  ooe  point,  when 

..u  (commonly  called  the  robber 

0  in:-ii?:.  tl-t>  \'n!co  of 'ho  loMfi^ 
■its. 

rto 
'-  con- 


:ubb<r,  bo  proved. 


Cntting. 


f 

t:     ■ 

thi-ict  Gf  lit  J- 

17.   When  Ih 

l<j;\p  st  ci-iJi  1- 


auy  w:.t  wt  Ly  I'Jj  tii. 
number  of  cnnnecutii' 
iu\'_-   I  ^av.-l   :!i.:   -.in.-. 

t:  ■ 


2C  In 
longed  : 
otbrn  il 

23.    A- 

conunt 
tiiit  I 


1«.  In  all  cases  evety  one  must  cut  trom  tbo  sama  pack. 

15.  SliO'iM  a  player  expoae  more  Uian  one  card,  be  most  cnt  a<:ain. 

r  -  <Tt\lU. — Iti.  If  thtre  are  mon*  ih.T.  fvr  .-v. ;.i.<   t1..->  nUvfr?  Forma 

cuttmg,  those  ftrst  in  Iho  r  ■    -u  ot 

-.  lowest  cards  j-lay  first,  e-.  ,    1 1. 

■■'-IV  .1 .' .:r.>t  th.>  tv  .  :-.i;!. (■_■;■.  ,  .--ui^ 

'  cut  the  two  iiext 
X  playeni.  On  the 
.  it  the  licxt  lowest 

trdt  of  equal  TolQe^ 
.  y  be  the. two  low- 

bhoiiM  the  foorUi 
.  w-  cul  arc  partoera, 
.  ^  tl  oLad  be  the  lownt,  tJw 
.'.^:r. 

1  :ulm]s9ion  be  claimed  by 

liAS,  «:r  iL.y  who  b«**«,  played  a  greater 

;he  others  la,  or  arv,  out.     IJiil,  when  all 

;.  mast  cut  to  decide  upon  th«i  uat-e>xrs ; 

'  1\.  A  candidate  wtshlng  to  enter  a  tablo  must  declare 
invrif  the  ptayrrs  hsvtnfr  cot  a  card,  cither  for  the  poi^ 

'  tes  who  bare  neither  b*- 
I>rior  right  of  entry ;  tlM 

4  iaU»  irnuT  to  Llio  cs.ucltislon  of  I  robber  nay,  witk 
.re«  player*,  appotnl  a  sabsUtula  in  hij  abaanM  duliif 

'  .'.uuz  Into  one  taMe  whlltt  beloncins  to  another  loaea  hti  rlf:ht 
that  lattar,  and  takes  hla  chance  of  cutuns  In  as  U  be  were  a 

1-:  if  3Ly  "iio  break  op  a  tabic,  the  remaining  playvrs  have  the  prior  rl^t 
to  him  o.'  entry  Into  any  other ;  and.  should  there  not  be  sofOclcnl  racsnclea  at 
tuf-h  o»h-r  Uble  to  adroit  all  thoae  candiJates,  they  aetUe  their  (recedtfico 

The  pack  mast  neither  be  shoffied  below  Um  table  nor  m  that  Sbofflir  , 

t>  '  Ard  Ut  sern. 

.  .    . ..,  ,-.^fc  tirnst  I  ■ '  t-  kf  'if^^*it  ilurlng  the  plar  of  the  baiwL 

Va.  A  mck,  liSTing  'h,  nuut  neither  be  ahufQed  t<y  dealing  It 

Into  psckcU  nor  icr<".  ,.'^a_      , 

JO.  Esch  I  '.Ji>-r  t>A  'V,  cnoe  Mily,  except  as  i««Tidci|  by  rale 

S2,  prl-  ■  then  a  new  deal  baa  'xvnn>»d. 

)({   T'  •         t  the  earda  fer  the  en-uingdaal,  ant*  aaa 

jl_  !;_  ;>erly -^UectaJ    nd 

Sj,  17,.  il'l  a  eard  or  eardi 

baeeen  dunnH  ii<  "■'  f-i:  ,;  v*  ".....i  ^i...iK  •'"  »— »  -'  I*  e«t»  ^  »»Jf  be 
oompelled  to  rv-sbulDe.  v,     ,  ,    ,,  .    f\„i 

TUtitoL-m.  Each  pUyer  deeJe  In  bU  ttin.    The  right  oT  dealing  goes  to  DmL 

■  tnuat 

1.  --IOC 

roo- 
f  •    8j   to  iLr   use',   i'.aro   In  »l.;.li   tLo  jwck  w«e 

<  ity  It  la  to  cut.  haa  oooe  aepaimicd  (h«  i<ack.  .iC 
ntniiit  iiio-  )>>•  I  :.*'-"'   >n    he  can  nrlthar  ra-ehnAe  nor  >*«it  the  aards. 

M.  %-hn  the  pack  Is  cut,  iboold  the  dM)rr  shuflb  Ibe  ouda,  be  loMe  hM 
d«t     *- . 

Ttr^u,  the  clQb  ooOs,  edJUia  tqr  J.  U  fisUvli,  bj  pemlaMon  •(  Meaar%  1<4 
La  Hue  sad  ^ 


i 


WHIST 


ilri. 


41 
4i 

tr,; 


■  H  Incomcl  orln,r,rt«t  ;  (II.)  If  .ny  cirj; 

■T  hl«  jxaiintr,  ihould 

I.itlrr  c«ii  clum  A  new 

-.jli»  to  tha  (Iralrr,  pr\v 

■  i^iii    If  1  new  dni  ili>,j  not  tak< 

•   >■  of  hU  eauvli,  the  •dvenurlM  mty 
ir)>ilcg«  of  eJ«lmln»  •  new  dtil,  iboulJ 

'  a'l*-crwirle«  to  decide  a»  to  n 

;>  CArd,  hU  Adrenarled  have 

:  Jvili  to  him  1  r.rd  belonging  to  the  other 
•51  tne  error,  niejr  decide  »licllier  they  will 
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■  «re  dealt  Into  four  jwckote,  one  it 

"le  rUy.r  t,.  Iho  .l.alcr'j  left ;  (II.) 
i.;it  ■  •  liwards  on  hie 

ctUc  '  Id  If-*  r^uliir 

f.-rt ;  proved  irnijer- 

i,,^',' •  ■"' '  iii'i'T.'i  the  oth.^r  three 

"...        >■'•"■'.  under  en  lui|>rcsiion  tilt  he  hai 

the  card!  on  the  Uble  or  the  remainder  of  the 

•  •4.  t»ocan)»at  onccor  twocard.  totho.»«me 

r  .  f"?''  <o  dealing  that  llilrj  card,  the  dealer 

.     ,  '"^' ">''>■;  "'I'fJ-eiich  error,  he  m»v  do  so, 

..     .„r..c<  -1-  ,;.!!!r''?Ptv'''i''''  '""■•  ("'■)  •fi""ld  the 

j»n  ^'  ill-     ;  ."■  *°''  ""  •<'«««rie.  discover  the  error 

»:  doei  nnt  1,  *..•'....»...■  if  . I.. -'^^  .V ,^».        , 

*\r.js '.^-o^h  tiie  ear'-  roftheadver- 

Iba  tatter  hava  Bnl  '■  *""'  should 

crtoth  of  the  t!i,  -  (thalj  eitliar 

afl.  ShouU]  t  ■    ,.    ■    ",■      ■'"■  '-'■"^.  •''*  iJe.iI  la  lost, 

fan  iblr;^'.  ^'''.'"'"''^■'■o'car.is,  the  fourlh  have  !e»« 

cam.,  the  d->.  ;  ""'""^y, unlil  lie  ha,  played  .nv  of  his 

tK;ij^;ch^t^^ih^^^S!P"^---^ 

p.JL^JlrS'hjrSppn'r,.'*'*''  "*•  ""  ■"*'  '"  >■"  ""rt"".  ••'thout  the 

ear'       '  '  '"'''"''.  "•'™"  ]•  •'''.'•'ni  to  phy  to  the  first 

i  his  hand.     If  len  on  the  taW..  .-Iter  the 
■  i  liable  to  be  called.   His  partner  may  at 


Jdi?;^li!!'  ""  "•  '"''■ '"''  •*  compelled  to  rlay«.y,ult  demanded  by  the 
•  '""lo'wnkT"  ""  '  ^^^"  ^  '"■"l*"'''' '"  I''»>-  •  M"l  "hich  would  obll,. 

u.  The  .nil  nf  a  r.,,,1  may  be  repeated  until  such  card  haa  been  played. 

CanU  I  ■  lo  iMd  a  suit  have  .one  of  It.Jlie  penally  is  ,»ld. 

l>er,.retl„  '.v"!'  '  ">"' '" ,"  TntK.-tT.  If  the  third  hand  plar  CntAs 

fi    sV,    ,  .  ■"?  'i«'"   "'«y  play  ber<ire  his  iiaitniT.  ^  );,        ,  , 

pailncr  li;;'l,,,,;'i'l';.'C'l.  il'",'  ''°;'°  I'|'y«l.and  the  fourth  play  before  lUa  i'^'^V'^^ 

unVii  l"  hJ,  p  iZuo''  he'n'-'.;'  ?.'"'"!"  "■'""'  ""'  '"?'  «™''  **  not.di.coverea 
rut":',;;voTe  !hei^.;n  '*°°  '""•'"'  '"  """  ""'''""'  '"="•'""  •"'"  not  cou.?!^ 

I.d",'.li^i';*^";i'of'Jdi',le«nt"uU  '"'''"■  """"""^  ""^  "  '"°™  '^'■''*  "■  '^^  •''•'  '^'■■O^^ 


t  be  divided. 


I 


.  trui^p  clll'ed       '°°        ■"   '' "'  "'"  ■""''  "  ''•'''" 
•J.e  tnimp  card  into  his  hand  before  It  Is  his  turn  to 

■   ^.^C""  "".,'*'''^     ShouMheshows^ngSrd 
.,  as  also  a  s«ond,  a  third,  ic,  until  the  trump  card  be 


ctAiurrii   i,    ft-r,».  vi  V    .  .    .  ^  "J™*    Thecal!  maybe  repeated  but  nnt 

:UhU  V>   mort  b.  left  on  ihl  Ub le   T^alLu?^.^''"  "".  "'H'  '^  ''«  ""■■•J.  ""'l 

it  calLJ  "-  ""T,  or  daewhe"  Wo,  iie  tlE L      Th.  f  7''°"''  "^""^  "*'"  ^"'VV'^  "" 

""^"^  «"o  Of  more  cards  plavedatTin??    <    >"    "e  following  are  exposed  c^ria-.-tl.) 

or  fa,  «r«rAS^"  or  !ij;.\h7",'?  J'^PI«'i»i'h  its  face  u:,wZh 

qnJcklTiat/otJn^^meiJ  ""  "'''"•  '""  """'S'>  ""'-'•"^i  "P  ^ 

ru'Xirrpiru.T?rt£=?  £^H^^^'».  -'--?  »si„t  f-r 

•^ir'^r^i7,:LS:''*iVw''h,7„'r'fhi"l'^r°"  •"!;«  "■'  «"»"  "  '""  or 
.Mb  e«Us  ar.  c^^*'and  IbWe  t^  b,  IZl^  ""/''?  **".'' ,"«  "P"""". 
".t:  bnl.  ahotOd^  player  alone  r.tafn^i.v::f''J''''>'"»  ''>'  "'«  »<l«f' 
abandon  It  "^    '      *  °"*  ""'■'  "'•  '""J.  he  cannot  be  forced  to 

.rraJ'„5!i,':ra?J'^o"oiJ'S:i'i:^[„",nr" '^'  Ub,e  .ace  upwaM,,  the  hand, 
'.hibltion  show  that  the  gST.^ihl  ive  Un  L'"^'  ^'"'"'''  "'"  8""'^'" 
"n  he  entertained.  nnlewTreroke  h.  ~i.M^vL"'^'  "'  """^  ""'I'"  <:l^lra 
■•>■:  ::.>.:  lo  tlel-.^ngli^Hl^.l^t  '^.  The  revoking  players  are 
«  iffVk..,      ;."''^°"''°' ""''"  "y  circumstances 

.«  from  Uiat  of  the  revoking  players 
t-  ^""a^ve™.*^"/.""  '""''  «"•«»'>•  "••"«d  l>  liable  K, 

ri:J.ne"'hTve'the°  i^S""'  "^'  "•  "  ""•""  ^  "-<■  ' 

I-  .'  h!.  hi^Ti;.-  „1  •  *""  'i""' "" «°  '""I  "le  suit, 

t"  ,  Revoke'"""  ""^  "'""«•""  <'»i"«nded, 

=.  .r..y  ,.Uv.  i^i  -^-/^^^-^i^Mhi^ha^.^      ,  ,„        ,. 

-• ^^  --  -  ^^SlWrais-^AJ^VlliSf 


;i.  At  the  end  of  the  Imnd,  the  clafmants  or  a  revoKe  nnvilearen  an  n...  m,.!,. 

Hi  ItSiiHssssil 

d,mc.H,  but  aoe?'Lr;;e^eu"t'  tt  Sll^^ilj  ^^^rblVe-lEmlnl ^.^^J 
inrdeal"™""  """"''  ^  °"™'"  '«"  "'=  '^'"■^»  "««  oeen  cue, or  ,j,«,„„„«. 

''5'S3^^''r""-^^^sn:;r;;ij;^^r"-""- 

afuf  ;K  mck'bi  cuffoTfh;  t"^'  ■"»>'"  \?"  r^yi"8  '"■•  thcniVhelor*,  ,ut  not 
trlckJelthe^rbyw  nicth.tl't'.''';'''"''''  I;'">"'e..  »l'ould  call  altentioi,  Hhe 

Etiquette  or  Whist. 
•'oVX'X::%t\,'^lS'cVa^l:^:^^^^^^^  They  „re  Etiquette 

adhmd'to!"  °'""''"  "■"  'V'riAbly  used  at  clubs;  If  posjioie  this  ahoum  oe 

a  Bcconu  card  out  of  his  hand  until  his  partner  has  ulaved  to  the  first  triek 
'"no  in  l™i?fon°«h'r' '"{,™°''°: '"■"'''''^ '<*"■'" 
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W  H  I  — W  H  I 


A  pUj-er  who  de*tr««  the  card*  to  be  pliced,  cr  who  demands  to  see  the  Ust 
trick,  khoald  do  it  for  hU  oirn  InfonniUon  only,  tnd  not  in  order  to  invite  the 
•rtcntlon  of  his  partner.  ,  ,         .,      , 

No  pUyer  »houW  object  to  refer  to  i  bystAnder  irho  pTofewes  himself  unin- 
terested in  the  game,  and  able  to  decide  any  disputed  question  of  facts,— as  to 
Tho  played  any  particular  card,  whether  honours  were  claimed  though  not 
■ecreu,  or  rice  nrta,  ic 

It  Is  unfair  to  revoke  purposely :  havtng  made  a  revoke,  a  player  la  not  Justi- 
fied In  making  a  second  in  order  to  conceal  the  first. 

Totil  the  pUyera  hare  made  soch  beta  as  they  w!sb,  bets  should  not  be  made 
with  bystanders. 

Bystanders  should  make  no  remark,  neither  should  they  by  word  or  gesture 
give  any  Intimation  of  the  state  of  tlie  came  until  concluded  and  scored,  nor 
should  they  wslk  round  the  table  to  look  at  the  different  handi. 

5o  oiw  should  look  over  the  hand  of  a  player  against  whom  he  is  betting 

Dt7U»T. 

DamXDr.  Dummy  is  played  by  three  players.  One  band,  called  dummy's,  lies  exposed 
on  the  table.  The  laws  are  the  same  as  those  of  whist,  witb  the  follcwiac 
exceptions:— (l.)  dummy  deals  at  the  commencement  of  each  rubber;  (il.) 
dommy  Is  not  liable  to  the  penalty  for  a  revoke,  as  his  adversaries  see  his  cards ; 
should  be  revoke  and  the  error  not  be  discovered  tmtil  the  trick  is  turned  snd 

aoltted.  It  stands  cood  ;  (lU.)  dummy  beins  blind  and  deaf,  bis  partner  is  not 
able  to  any  penalty  for  an  error  whence  be  can  gain  no  sdvantap :  thus,  he 
may  expose  some  or  all  of  his  raids,  or  may  declare  that  be  has  the  gome  or 
trick.  Ac.  without  Incurring  any  penalty  ;  if,  however,  he  lead  ftom  dummy's 
hand  when  he  should  lead  from  his  own,  or  riot  r«raa,  a  suit  may  be  called  from 
the  band  which  ought  to  have  led. 

DovbU  i>«siHy.— {This}  Is  plsved  by  two  players,  each  having  a  dummy  or  ex- 
posed  hand  for  bis  partner.  The  laws  of  the  game  do  not  ditff^r  from  auiu:ny 
whist,  except  in  the  following  special  law :— there  is  no  misdeal,  aa  the  ucal  is 
a  dlsadvanta(>e-  (^-  <^) 

^VHISTOX,  WiLLiAJf  (1667-1752),  English  divine  and 
mathematician,  was  born  on  9th  December  1667  at  Xorton 
in  Leicestershire,  of  which  village  his  father  was  rector.  He 
was  educated  privately,  partly  on  account  of  the  delicacy 
of  bis  health  and  partly  that  he  might  act  as  amanuensis 
to  his  father,  ,who  had  lost  his  sight.  He  afterwards 
entered  at  Clare  College,  Cambridge,  where  he  applied- 
himself  with  extraordinary  diligence  to  mathematical  study, 
and  obtained  a  fellowship  in  1693.  He  next  became 
chaplain  to  Moore,  the  learned  bishop  of  Norwich,  from 
whom  he  received  the  living  of  Lowestoft  in  1698.  He 
had  already  given  several  proofs  of  his  noble  Ijut  over- 
scrupulous conscientiousness,  and  at  the  same  time  of  the 
propensity  to  paradox  and  the  pragmatical  and  wayward 
temper  which  almost  destroyed  the  usefulness  of  the  fine 
example  of  disinterestedness  which  he  gave  to  a  lax  and 
lukewarm  age.  His  Theory  of  the  Earth  (169G),  although 
destitute  of  sound  scientific  foundation,  obtained  the  praise 
of  both  Newton  and  Locke,  the  latter  of  whom  justly 
classed  the  author  among  those  who,  if  not  adding  much 
to  our  knowledge,  "  at  least  bring  some  new  things  to  our 
thoughts."  In  1701  he  resigned  his  living,  where  his 
conduct  had  been  most  exemplary,  to  become  deputy  at 
Cambridge  to  Sir  Isaac  Newton,  whom  he  shortly  after- 
wards succeeded  as  Lucasian  professor  of  mathematics. 
For  several  years  Whiston  continued  to  write  and  preach 
both  on  mathematical  and  theological  subjects  with  con- 
siderable success ;  but  his  study  of  the  A }xtttoliral  Con- 
itilutions  had  convinced  him  that  Arianism  was  the  creed 
of  the  primitive  church ;  and  with  bim  to  form  an  opinion 
and  to  publi.ih  it  were  things  almost  simultaneous.  His 
heterodoxy  soon  became  notorious,  and  in  1710  ho  was 
deprived  of  his  professorship  and  expelled  the  university. 
The  rest  of  his  life  was  sjient  in  incciy«u"t  controversy, — 
theolof,'ical,  mathematical,  chronological,  and  miscellaneous. 
Ho  vindicated  his  estimate  of  the  Ajytslotieal  Conttitutionn 
And  the  Arian  view?  he  bad  derived  from  them  in  his 
Primitive  Chritlianity,  published  in  1711.  In  1713  ho 
produrcd  a  rcfomicd  liturgy,  and  in  1730  one  of  the  most 
raluable  of  his  books,  the  Li/e  of  Samuel  Clarke.  While 
heretical  on  so  many  fioints,  he  was  a  firm  believer  in  supcr- 
oatural  Christianity,  and  frwiucnlly  took  tho  field  in  de- 
fence of  prophecy  and  miracle,  including  anointing  the 
tick  and  touching  for  the  king's  evil.  His  dislike  to 
rationalinn  in  religion  sIko  made  him  one  of  the  numerous 
opponents  of  Hnadly'ii  I'lain  Armunt  of  the  LoriFt  Sypjter. 
Ho  proved  to  his  own  iiatixfartion  that  Canticles  was 
iporryphal  and  that  lianich  wo-i  not.  Ho  was  ever  press- 
ing ki<  viowB  of  ccclcsiostiral  government  and  discipline, 
derirod  from  the  Apottoiieal  Ccnutituliotu,  on  the  ru'ert  of 


the  church,  and  was  lost  in  sincei-e  astonishment  that  they 
could  not  see  the  matter  in  the  same  light  as  himself.  He 
assailed  the  memory  of  Athanasius  with  a  virulence  at 
least  equal  to  that  with  which  orthodox  divines  had  treated 
Arius.  He  attacked  Sir  Isaac  Newton's  chronological  sysfem 
with  success ;  but  he  himself  lost  not  only  time  but  money 
in  an  endeavour  to  discover  the  longitude.  Of  all  his 
singular  opinions  the  best  known  is  his  advocacy  of  clerical 
monogamy,  immortalized  in  the  Vicar  of  Wakeneld.  Of 
all  his  labours  the  most  useful  is  his  translation  of  Joscphos, 
with  valuable  notes  and  dissertations,  which  continues  to 
be  reprinted  to  this  day.  This  appeared  in  1736.  His 
last  "  famous  discovery,  or  rather  revival  of  Dr  Giles 
Fletcher's,"  which  he  mentions  in  his  autobiography  with 
infinite  complacency,  was  the  identification  of  the  'Tartars 
with  the  lost  tribes  of  Israel.  About  the  same  time  (1747) 
he  finally  left  the  communion  of  the  Church  of  England 
for  the  Baptist,  leaving  the  church  literally  as  well  as 
figuratively  by  quitting  it  as  the  clergyman  began  to  read 
the  Atbanasian  creed.  He  died  in  London,  at  the  house 
of  his  son-in-law,  on  22d  August  1752,  leaving  an  auto- 
biography, which  deserves  more  attention  than  it  has  re- 
ceived, both  for  its  characteristic  individuality  and  as  a 
storehouse  of  curious  anecdotes  and  illustrations  of  the 
religious  and  moral  tendencies  of  the  age.  It  does  not, 
however,  contain  any  account  of  the  proceedings  taken 
against  him  at  Caiubridge,  these  having  been  published 
separately  at  the  time. 

'WhistuQ  is  a  striking  example  of  a  not  tinfrcqucnt  phenomenon, 
the  .^ssociation  of  an  f-utirely  jiandoxical  bcDt  of  mind  with  pro- 
ficiency in  the  exact  sciences.  He  is  still  more  interesting  as  ex- 
emplifnng  a  less  ordinary  observation,  the  po&siuilitv  of  arrii'ing 
at  rationalistic  concltisions  in  theology  without  tho  sligfttcst  tincture 
of  the  rationalistic  temper.  His  concltisions  were  in  many  rcsiMiCta 
those  of  tho  latitudinanan  divines  of  liis  day  ;  but  anything  tnoro 
tinlikc  the  processes  by  wldch  they  attained  these,  or  tho  spirit  in 
which  they  supported  them,  would  bo  difficult  to  imagineu  He  nas 
not  only  paradoxical  to  the  verge  of  crazincss,  bat  intolerant  to  tho 
verge  of  bigotrv.  "1  had  a  luind,"  he  says,  "to  hear  Dr  Gill 
]>reach.  But,  being  informed  that  he  hail  written  a  folio  book  oa 
tho  Canticles,  I  declined  to  go  to  hear  him."  This  moral  and  in- 
tellectual unreason  elTectually  deatmye<l  tho  weight  otherwiM  duo 
to  hia  erudition  and  acutcnesa,  anc^lefl  nothing  re-^}inmendable  for 
imitation  in  his  conduct  as  a  whole,  excv I  :' '  :i  for  truth  and 

his  heroic  disinterestedness, — virtues  in  v  rivalled  him, 

though  some  may  have  exhibited  thcrp  1  -  usly.     When 

not  engaged  in  controversy  ho  was  not  devoid  vi  good  sense.  Ho 
often  saw  men  and  things  very  clearly,  and  some  of  hia  bon-mots 
arc  admirable.  * 

WHITBY,  a  seaport  and  watering-place  in  tho  North 
Riding  of  Yorkshire,  England,  is  picturesquely  situated  on 
both  banks  of  tho  Esk,  at  its  entrance  into  tho  North  Sen, 
and  on  thc-North-Easl«m  Railway,  2I7J  miles  north  of 
London  and  !^(j  north-cast  of  York.  Tho  river  is  crossed 
by  a  bridge  which  opens  in  tho  centre  to  i>crmit  the  passage 
of  vessels.  Tho  old  parts  of  the  .town  present  a  very 
antique  and  picturesque  appearance,  with  narrow,  steep, 
and  irregular  Btrccts  and  plain  old-fa.shi.incd  houses,  while 
tho  modern  portion,  includi-d  chiefly  in  West  Cliff,  {losscsses 
tho  usual  characteristics  of  a  fashionable  watering-place. 
Of  tho  old  abbey  all  that  now  remains  aro  the  ruins  of 
the  church,  occupying  tho  silo  of  tho  old  Saxon  building, 
but  exhibiting  no  traces  of  remains  earlier  than  tho  I'Jth 
century.  Tho  oldest  jKirtion  is  tho  choir,  which  is  Early 
English  ;  tho  tran.scpt  al»o  is  Early  English  but  of  later 
date ;  and  tho  navo  is  rich  Decorated.  Tho  west  side  of 
tho  navo  foil  in  1763  and  tho  tower  in  1?30.  On  tho 
south  side  are  foundations  of  cloisters  ami  domestic  build- 
ings. Adjoining  tho  abl>ey  is  Whitby  Hall,  built  by  Sir 
Francis  Cliclniloy  nliout  1580  from  the  motcrials  of  tho 
monastic  buildings,  enlarged  and  fortified  by  Sir  HinJi 
Cholmlcy  nlnMit  1635,  nml  restored  within  recent  yeniV 
A  littlo  Ik'Iow  tho  nblwy  is  tho  |ittrish  church  of  St  Mar)-, 
at  first  Norman,  which  still  retains  tome  portioiu  of  the 
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bripokl  bailding,  bnt  owing  to  a  Tariety  of  alterations 
and  reconstructions  at  ditlVrcnt  jiorioda  jircsents  a  very 
incongruous  a[i]<carance.  The  principal  public  buildings 
are  the  to\»-n-hail,  the  museum,  tUo  public  baths,  St  Hilda's 
Hall,  the  temperance  hall,  and  the  sea-side  home.  Pre- 
vious to  1C32  the  ]>iers  of  the  harbour  wcro  constructed 
of  wood,  b  :t  in  thtit  year  a  west  pier  of  stone  was  con- 
structed by  Sir  Hugh  Cholmley.  Under  an  Act  of  Pnrlia- 
meut  obtained  in  1702  the  west  pier  was  reconstructed 
and  the  east  pier  greatly  improved.  Lately  further  im- 
provements have  been  in  progress,  including  the  dredging 
of  the  river  and  the  extension  of  the  quay  to  permit 


Plan  of  Wiitby. 

the  lauding  of  fish  close  to  the  railway  station.  In  1886 
the  number  of  resscls  that  entered  the  port  was  38-t  of 
48,439  tons,  the  number  that  cleared  371  of  48,501  tons. 
The  chief  exports  are  jet  ornaments  and  iron,  but  the 
shipping  trade  is  on  the  decline ;  in  fact  the  town  is 
being  gradually  transformed  into  a  fashionable  watering- 
place.'  The  manufacture  of  alum,  by  which  in  the  reign 
of  Eliibeth  the  foundations  of  its  prosperity  were  laid,  is 
now  discontinued.  The  introduction  of  iron  ship-building 
has  also  affected  an  industry  (the  building  of  wooden  ships) 
for  which  Whitby  was  at  one  time  famous :  it  was  here  that 
the  ships  for  Captain  Cook's  voyages  were  built.  In  1886 
the  number  of  vessels  built  at  the  port  was  3  of  1356  tons. 
■yVhale-fishing,  established  in  1753,  began  to  decline  in 
1S23,  and  was  abandoned  in  183?>  The  only  manufacture 
that  maintains  its  importance  is  that  of  jet  ornaments, 
peculiar  to  the  town,  and  made  from  time  immemorial  from 
a  variety  of  petrified  wood  found  towards  the  bottom  of 
the  Upper  Lias.  The  fishing  industry,  owing  to  improved 
railway  communications,  has  been  progressive  within  late 
years.  In  1686  it  employed  231  boats  of  1830  tons. 
l^'hitby  is  an  important  herring  fishing  station.  The  popu- 
lation of  the  urban  sanitary  district  (area  2008  acres)  was 
12,460  in  1871  and  14,086  in  1881. 

■WTiitby  ma  called  by  the  Saxons  Strcoruhalh,  but  in  Domesday 
the  name  occurs  as  Whitteby  or  the  "white  town."  It  owes  its 
origin  to  the  foundation  of  a  monasttry  by  Osv.  y,  king  of  Uorthum- 
bria,  in  6J5,  in  fulClment  of  a  vow  for  a  victory  gained  over  King 
Pendi.  The  monastery  embraced  an  establishmtnt  botli  for  nuns 
and  for  monks  of  the  Benedictine  oVder,  and  under  Hilda,  a  grand- 
pjece  of  Edwia,  a  former  king,  of  Xortbumbiia,  acquired  high 
celebrity.  In  CCi  it  waa  the  meetin;^place  of  a  sj-nod  held  uniler 
the  presidency  of  Oawy  to  determine  th*  time  of  keeping  Easter  and 
the  ihape  of  the  reliyioua  tonsure.  In  867  the  town  and  abbey 
■were  dcstrojed  by  the  Danes,  after  which  they  lay  waste  for  upwanis 
of  200  years.  At  the  Conquest  they  belonged  to  Gospatric,  earl  of 
>'orthumbcrlaDd,  who52  lands  were  confi«:ated  by  William  and 


fivcn  to  Hugh,  earl  of  Oiestcr,  who  sold  them  to  Williain  do  Percy, 
n  1074  the  restoration  of  the  i»bbey  was  begun  by  Kcinfrid,  who 
had  been  a  soldiir  in  the  Conc.uoi-or's  army.  In  1539  the  abbey 
and  lands  wore  surrendered  to  the  crown,  and  in  1655  were  pur- 
chnsed  by  Sir  Richard  Cholmley.  Whitby  obtained  the  grant  of 
a  market  from  Henry  II.,  and  of  a  fair  from  Henry  VI.  It  was 
created  a  rarlianicntar\'  borough  iu  1832,  but  in  1885  it  was  in- 
cluded in  the  Whitby  ifivision  of  tho  North  Riding. 

WHITE,  GiLBEKT  (1720-1793),  the  natural  historian  of 
Selborne,  was  born  on  18th  July  1720  in  the  little  Hami)- 
shiro  village  which  his  writings  have  rendered  so  familiar 
to  all  lovers  of  either  books  or  nature.  He  was  educated 
at  Basingstoke  under  Warton,  father  of  the  poet,  and  sub- 
sequently at  Oriel  College,  O.xford,  where  he 
obtained  a  fellowship  (1744).  Entering  upon 
a  country  curacy  in  1753,  he  returned  to 
Selborne  in  1755,  where  he  seems  soon  to 
have  discontinued  his  ministrations.  He 
obtained  a  sinecure  living  from  his  college 
in  1758 ;  but  after  his  father's  death  iu  the 
same  year  he  became  curate  of  the  neigh- 
bouring parish  of  Faringdon,  and  repeatedly 
declined  valuable  livings  elsewhere,  until 
1784,  when  he  returned  to  the  curacy  of 
Selborne,  and  there  ministered  until  his  death 
on  26th  June  1793.     He  was  never  married. 

His  daily  life  was  practically  tinbrokcn  by  any 
great  changes  or  incident?  ;  for  nearly  half  a  cen- 
tury his  pastoral  duties,  his  watchful  country  walks, 
the  assiduous  care  of  his  garden,  and  the  scrupu]f<\'.s 
posting  of  his  calendar  ot  observatio-.is  uiade  up  the 
essentials  of  a  full  and  delightful  Ufe,  but  hardly 
of  a  biography.  At  most  wo  can  only  fill  up  the 
portrait  by  reference  to  the  tinge  of  simple  oM- 
fashioncl  scholarship,  which  nn  its  historic  side 
made  IJni  an  eager  searcher  for  antiquities  and 
among  old  records,  and  on  its  poetic  occasioi.ally 
stirred  him  to  an  excursion  as  far  as  that  gentlest 
slope  of  Parnassus  inhabited  by  tho  descrii>tive  muse.  Hence  wo 
are  thrown  back  upon  that  correspondence  w  ith  brother  naturalists 
which  has  raised  his  life  and  its  influence  so  far  beyond  the  comnion- 
phc-e.  His  strong  naturalist  tendencies  are  not,  however,  properly 
to  bo  realized  without  a  glance  at  the  history  of  his  youn  "or  brothers. 
The  eldest,  Thomas,  retired  from  trudo  to  devote  himself  to  natural 
and  physical  science,  and  contributed  many  papers  to  the  Royal 
Society,  of  which  Jic  was  a  fellow.  The  next,  Benjamin,  became 
the  publisher  of  most  of  the  leading  works  of  natural  history  which 
appeared  during  his  lifetime,  including  that  of  his  brother.  The 
third,  John,  became  vicar  of  Gibraltar,  where  he  accumulated  much 
material  for  a  work  on  the  natural  history  of  the  rock  and  its  neigh- 
bourhood, and  earned  on  a  scientific  correspondence,  not  only  with 
his  eldest  brother,  but  with  Linnseus.  The  youngest,  Henry,  who 
died  soon  after  entering  the  church,  is  mentioned  as  having  engaged 
in  meteorological  observ'ations.  The  sister's  son,  Samuel  Barker, 
also  became  in  time  one  of  White's  most  valued  correspondents. 
With  other  taturalists,  too,  he  had  intimate  relations:  with 
Pennant  and  Daines  Barrington  he  was  in  constant  correspondence, 
often  too  with  the  botanist  Lightfoot,  and  sometimes  with  Si»- 
Joseph  Banks  and  others,  while  Chandler  and  other  antifjuavics 
kept  alive  his  historic  zeal.  At  first  he  was  content  to  furnish  in- 
formation from  which  the  works  of  Pennant  and  Barri='gton  largely 
profited  ;  but  gi*adually  the  ambition  of  separate  authorship  de- 
veloped from  a  suggestion  thrown  out  by  the  latter  of  these  writers 
in  1770.  The  next  year  White  sketched  to  Pennant  the  project  of 
"  a  natural  history  of  my  native  parish,  an  anmu  historico-nalvralis, 
comprising  a  journal  for  a  whole  year,  and  illustrated  with  largo 
notes  and  observations.  Such  a  beginning  niiglit  induce  more  ablo 
naturalists  to  write  the  history  of  various  districts  and  might  iu 
time  occasion  the  production  of  a  work  so  much  to  be  wished  for, 
a  full  and  complete  natural  history  of  these  kingdoms."  Yet  tho 
famous  Natural  History  of  Selborne  did  not  appear  until  1789.  It 
was  well  received  from  the  beginning. 

To  be  a  typical  parish  natural  history  so  far  as  completeness  or 
order  is  concerned,  it  has  of  course  no  pretensions  ;  batches  of 
letters,  an  essay  on  antiquities,  a  naturalist's  calendar,  and  mis- 
cellaneous jottings  of  all  kinds  are  but  the  unsystematized  material 
of  the  work  proper,  which  was  never  written.  Yet  it  is  largely  to 
this  very  piecemeal  character  that  its  po]jularity  has  been  due.  Tho 
style  has  the  simple,  yet  fresh  and  graphic,  directness  of  all  good 
letter  writing,  and  there  is  no  lack  of  passages  of  keen  observation, 
and  even  shrewd  interpretation.    "White  not  cmly  notes  the  horaea 
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anil  ways,  the  times  and  seasons,  of  plants  and  animals, ^-com- 
paring, for  instance,  the  different  wa.vs  in  which  the  squirrel,  the 
held-moose,  and  the  nuthatch  eit  their  hazel-nuts,— cr  watches  the 
migrations  of  birds,  which  were  then  only  beginning  to  be  properly 
recorded  or  understood,  hut  he  knows  more  than  any  other  observer 
nntil  Dirwin  about  the  habits  and  the  usefulness  of  the  earth- 
worms, and  is  as  certain  as  the  latest  physicists  that  plants  distil 
dew  and  do  not  merely  condense  it  The  book  is  also  interesting  as 
lulling  appeared  on  the  borderland  between  the  mediiETal  and  tlie 
inodcm_scnool  of  natural  historv,  avoidingthe  nncritical  blundering 
of  the  old  EncycloiKcdists,  without  entering  on  the  technical  and 
analytic  character  of  the  opening  age  of  separate  monographs. 
Moreover,  as  the  fir^t  book  which  raised  natuj^  history  into  the 
region  of  literature,  much  as  tho  CompUal  Anqltr  did  for  that 
gentle  art,  we  must  afiiliate  to  it  the  more  hnished  products 
of  later  writers  like  Thoreau  or  Jcfferies.  Yet,  while  these  are 
dsential  merits  of  the  book,  its  endearing  charm  lies  deeper,  in 
tso  sweet  ana  kirdly  personality  of  the  author,  who  on  his  ramuks 
gathers  no  spoil,  but  witches  the  birds  and  ficld-niice  without 
uistnrbing*  them  from  their  nests,  iTi-i  quietly  pbnts  an  acorn 
where  he  thinka  an  oak  is  wanted,  or  son-a  beech-nuts  in  whit  is  now 
a  atately  row.  He  overflows  with  anecdotes,  seldom  indeed  gets 
beyond  the  anecdotal  stage,  yet  from  this  all  study  of  nature  must 
begin  ;  and  he  sees  everywhere  intelligence  and  beauty,  love  and 
sociality,  where  a  later  view  of  nature  insists  primarily  on  mere 
adaptation  of  interests  or  purely  competitive  struggles.  The  en- 
cyclopedic interest  in  nature,  although  in  White's  day  culmin.it- 
iug  in  the  monumental  synthesis  of  BufTon,  was  also  disappearing 
before  the  analytic  epccinlisni  inaugurated  by  Linnaus  ;  yet  the 
catholic  interests  of  the  simple  naturalist  of  Selbomo  folly  reappear 
a  ceiiturv  later  in  the  greater  naturalist  of  Down. 

WHITE,  Joseph  Blanco  (1775-1841),  author,  was  born 
at  .Seville  on  11th  July  1775.  He  was  educated  for  the 
Koman  Catholic  priesthood;  but  after  his  ordination 
doubts  as  to  the  principles  of  Catholicism  led  him  to 
escape  from  Spain  to  England  (1810),  where  he  ulti- 
mately entered  the  Established  Church,  having  studied 
theology  at  Oxford  and  made  the  friendship  of  Arnold, 
Kewman,  and  Whately.  He  became  tutor  in  the  family 
of  the  last-named  when  he  was  made  archbi.shopof  Dublin 
(1831).  While  in  this  position  he  embraced  Unitarian 
views ;  and  he  found  an  asylum  amongst  the  Unitarians 
of  Liverpool,  where  he  died  on  20th  May  18-il. 

Hi-s  princifial  writings  are  Doblado's  LctUrs'from' Spain,  1822; 
Eridcnce  agaiiiat  CfUholicism,  1825  ;  Second  Travels  of  an  Irish 
Oeiitleman  in  Search  of  a  Religion,  1S34  ;  Obfcrrations  on  Heresy 
and  Orthodoxy,  1335.  They  all  show  literary  ability,  and  were 
extensively  rend  in  their  day.  It  is  proKiblc  that  his  name  will 
be  longest  known  in  the  world  of  Icttors  by  his  sonnet  addrc.<yied 
To  MigM  ("  Mysterious  night !  when  our  first  parent  knew  "),  which 
lias  found  its  way  into  almost  all  the  recent  anthologies,  and  was 
•pokrn  rf  bv  hiji  cont'-mpomri'*'',  Hunt  and  Coleridge,  as  one  of 
the  r 
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WUlTii,  lioULUT  (1G4J-1701),  engraver  and  draughts- 
man, was  born  in  London  in  1C15.  He  studied  engraving 
under  David  Loggan,  for  whom  he  executed  many  architec- 
tural subjects;  his  early  works  aUo  include  landscapes 
and  engraved  title-pages  for  books.  Ho  acquired  great 
tkill  in  portraiture,  his  works  of  this  cla.ss  being  commonly 
drawn  with  the  black-lead  |>encil  upon  vellum,  and  after- 
wards excellently  engraved  in  line.  Portraits  executed  in 
this  manner  he  marked  "  ad  vivum,"  and  they  are  prized 
by  collectors  for  their  artistic  merit  and  their  authenticity. 
Virtue  catalogued  275  [wrtrait  engravings  by  White,  in- 
cluding the  likenesses  of  many  of  the  most  celebrated  pcr- 
conagM  of  his  day ;  and  n?nc  portraits  engraved  in  mezzo- 
tint arc  (migncd  to  him  by  J.  C'h.iloner  Smith,  ^^^litc 
di<l    •  '■'         '  T       Lm,  in  1704. 

II  n.K  Ixirn  about  \67\  and  died  abont 

1731.  !.■  r  .ind  ["'rtmit-paintor. 

Willi  :  r  name  of  a  small  Clupcoid 

fi.<ih  will'  1  !ir>aU  in  tho  estimry  of  the 

Thamrs  d  ummer  monthii,  and  i.'i  held  in  grejit 

eilcem  a  '>  r  'hn  table.     As  to  whether  or  not 

it  i  <s  of  nalumlivis  have  l>ecii 

divi  ti^n  was   directed   to  th>' 

guution.     I'vuuaut  bud  bWw  bolievod  it  to  be  lotoo  kind 


of  Cyprinoid  fish,  similar  to  the  bleak,  whilst  Donovaa, 
in  his  ^'atural  History  of  Britiik  Fis/m  (1802-8),  misled 
by  specimens  sent  to  him  as  whitebait,  declared  it  to  be 
the  young  of  the  shad.  Li  1S20  Yarrell  proved  conclu- 
sively that  Donovan's  opinion  was  founded  upon  an  error; 
unfortunately  he  contented  himself  with  comparing  white- 
bait with  the  shad  only,  and  in  the  end  adopted  the  opinion 
of  the  Thames  fishermen,  whose  interest  it  was  to  represent 
it  as  a  distinct  adult  form;  thus  the  whitebait  is  introduced 
into  Yarreil's  History  of  British  Fisliet  (1836)  as  Clufxa 
alba.  The  French  ichthyologist  Valenciennes  went  a  step 
further,  declaring  it  to  be  not  only  specifically  but  also 
generically  distinct  from  all  other  Clupeoids.  On  ex- 
amining the  specimens  of  Clupea  alba  which  passed  from 
Yarreil's  collection  into  the  British  Museum,  the  present 
writer  found  them  to  be  the  young  of  the  common  her- 
ring {Calat.  Fish.  Brit.  JIus.,  vii.  p.  416,  1868);  and  this 
conclusion  was  fully  borne  out  by  visits  to  the  Thames 
boats  and  by  an  examination  of  their  captures  on  the  spot. 
The  bulk  of  tho  whitebait  caught  consists,  in  May  and 
June,  chiefly  of  the  fry  of  herring,  mixed  with  a  number  of 
shrimps,  gobies,  sticklebacks,  pii)e-fishcs,  young  flounders, 
and  an  occasional  sprat.  But,  the  Thames'  being  unequal 
to  the  supply  of  the  large  demand  for  this  delicacy,  large 
quantities  of  whitebait  are  now  brought  to  London  and 
other  markets  from  many  jjarts  of  the  coast.  They  fre- 
quently consist  of  a  much  greater  proportion  of  young 
sprats  than  the  fish  obtained  from  the  Thames ;  and  they 
sometimes  prove  a  valuable  mine  for  the  collector,  tfho 
may  find  mixed  with  them  jiekgic  animals  (such  as  the 
smaller  kinds  of  Cephalopods)  which  are  not  at  all,  or 
but  rarely,  met  with  at  the  mouth  of  the  Thames  or  on 
the  south  coast  generally.  In  times  past  whitebait  were 
considered  to  be  peculiar  to  the  estuarj'  of  the  Thames ; 
and,  even  after  the  specific  identification  of  Thames  white- 
bait with  the  young  of  the  herring  from  other  localities,  it 
was  still  thought  that  there  was  a  distinctive  superioiity 
in  the  condition  and  flavour  of  the  former.  It  is  possible 
that  the  young  herrings  find  in  the  estuary  of  the  Thames 
a  larger  amount  of  suitable  food  than  on  other  parts  of 
the  coast,  where  the  water  may  be  of  greater  purity,  but 
possesses  less  abundance  of  the  minute  animal  life  on 
which  whitebait  thrive.  Indeed,  Thames  whitebait  which 
have  been  compared  with  young  herrings  from  the  mouth 
of  tho  Exe,  the  Cornish  coast,  Menai  Strait,  and  the  Firth 
of  Forth  seemed  to  be  belter  fed :  but,  of  course,  the 
specific  characteristics  of  the  herring, — into  which  we  need 
not  enter  here, — were  nowibc  modified. 

The  fry  of  fislies  is  used  as  an  article  of  diet  in  almost 
every  country  :  in  Germany  the  young  of  various  species 
of  Cyprinoids,  in  Italy  and  Ja|>an  tho  young  of  nearly 
ever)'  fish  capable  of  being  readily  captured  in  suftirient 
numbers,  in  tho  South  Sea  Islands  tho  fry  of  Teulhit, 
in  New  Zealand  young  Gataxias  are  consumed  at  certain 
seasons  in  large  quantities;  and,  like  whitel«it,  theitc  fry 
bear  distinct  names,  different  from  those  of  tho  adult  A.^h. 
Whitebait  flnhing  in  tho  Tliamm  laita  from  the  end  of  March  to 
SeptcinU'r.  The  majniity  of  tho  full  caught  at  tho  W^inning  of 
spring  are  alfout  two  inches  long;  ai  thr  »ca»oii  advin-i*^  tl  a  pro- 
{•ortion  of  I.irgT  Ritrcimcn^  l>«*omcs  greater,  allli'  -  ^1 

o'nef  occur  ahnn-Ifttitly  throughout  the  kcaton. —  (i  y 

confirming  tln'  opinion  «f  thoM  who  ntaintnin  thai  i:.     .,  ti 

in  its  apawnirig  not  Sound  to  any  particular  month.      Whitebait 

are  caiighl  on   th*   flAoH-tid*«    fr^^m    (»<Mt^  mrt^rv*-!    in    f;-rtin   S   to 

S  fathonii  of  «  .   "  . .   .     ,    . 

narrow  iftid  ^u 

kept  oprn  in  r 

9  or  4  fe4*t  annarF.      it  la  piarrd  along^iHn    tiie   IkmI    and    tunk 

to  a  <U*pth  or  4    feet  lM>lnw  thn  mwrUcp  •  friiin  timo  to   time  th« 


dw*«u  of  iUam  ueiA  and  llte)i-ii*i*}  g^l  vtjfy  mu«.h  tUiuut:4  w  uum 
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bcT  br  the  rnd  of  Ihc  sau»n.  W'lipa  tho  Tien  cmniriioed  to  gHin 
fTound  that  whilet>.>lt  werfl  yctiiii  hfirinit,  llio  q«.'»tion  aro>o 
vtu-thrrornu  the  iiiiiiu'uiiedrftriuMion  ot  the  yutinK  l<i\)od  ciusul 
bT  '■^•■-  i'!"-l*  of  fi-liimt  in.i"ii>'ii.Jy  «fl  cicd  the  fisln'ry  of  tho 
u  •  ily  it  d'lcs;  but,  ^inl'e  it  liaa  hiH-n 

ft  oh  niore  rcs'r:c(-J  in  its  uiisrii- 

!■  y  .  niid  ili.it  it  iMT.-ly  iiK'Vi'S  from 

th  iiiuia  ill  tlio  liviih  ot  tie  ocean  to  tbo  ehullovvir 

*;  :iJs  of  tho  iirigUl>'urittpo"wi>t,  tlie  ii  jury,  8u»'h  M  it 

i  I  limited  til  the  luirtiouliirdutrict  in  nhiohtho 

i:  :  i-<  iiictliii.ii  iilly  ^rlu•li^ed^ 

' >,orSi'AM'.  iilapjei>iamif;>Ptnrin!);  village 

pf  UiiiciL-liiiv,  Knjrlaiul,  iu  tlio  tii»iislii|)  of  rilkiiigton,  is 
^itll;»tl■^^  a  >li'>rt  €li.-l:iiu"0  from  tlio  Kailolitlij  l?nili^  station 
on  the  Ijm.':i--liii\3  ami  Yorksliii^j  Kailway,  fii  miles  norlli 
of  Manolu-tiT  ami  I'.Hi  fium  Lomloii.  It  possi>ssos  a 
immK-r  of  tiiii?  villas  inliabitoil  by  Ma-.u-licstcr  nieroliants. 
The  oliiirrh  of  All  S;iiiil.s  cuiimonly  calliil  Stand  cluiivli, 
Wiis  eixi-tol  ill  ISlI'i  from  the  ili.'>ii;iw  of  Sir  (  liarlos  liairv. 
Therv' is  a  M-li.vil  foiiiiiUtl  ami  emlowod  by  IKiiry  Siililal 
in  lii'v*.  ^Vhitelil•lll  ha.->  risoii  into  iiii|xirtaiuv  since  l'^.!'. 
Thci«  are  c.  al  Diiiics  in  tlio  nvifrhlnuluKHl,  ami  cottoii- 
s|>iiuiini;  and  liiml  ami  jwnvcr  l"oiii  wwiviin;  are  carried  on. 
The  ixipnlaiiiii  of  the  iiilian  Kinitary  district  (ana  204.S 
a.-n-s)  w.is  '.'i'-"'4  in  1>71  and  ?'ilii  in  ISSI. 

A  funilr  of  the  natno  of  PUkiiigton  was  s«ttled  at  Pilkington 
Tower  or  Stand  soon  after  the  Conquest,  Leonard  PUkinp^ton  being 
mentioned  43  lord  of  the  manor  in  the  tenth  ycir  of  Henry  I. 
The  manor  of  Pilkington  was  granted  to  the  earl  of  Derby  by  Henry 
Vn.  alter  the  battle  of  Bosworth.  The  old  hall  of  the  Pilking- 
to:i  hmily,  called  Stand  Hall,  existed  as  recently  as  lS4j.  On  the 
foundation  stone  was  tho  date  15S0. 

■yraiTEFIELD,  Geoege  (1711-1770),  one  of  the  most 
eloquent  of  pulpit  orators,  was  born  on  16th  December 
1714  at  the  Bell  Inn,  Gloucester,  of  which  his  father  was 
landlord.  At  ?.bout  twelve  years  of  age  he  was  sent  to  the 
school  of  St  Mary  de  Crypt,  Gloucester,  where  on  account 
of  his  skill  in  elocution  he  was  chosen  to  perform  in  a 
piece  acted  before  the  corporation  of  the  school.  He  also 
became  very  fond  of  reading  plays,  a  circumstance  which 
probably  had  considerable  influence  on  his  subsequent 
career,  for  his  eloquence  was  essentially  dramatic  in  its 
character.  Al,  tho  age  of  fifteen  he  was  taken  from  school 
to  assist  his  mother  in  the  public-house,  and  for  a  year  and 
a  half  was  a  common  drawer.  He  then  again  retiu-ncd  to 
school  to  prepare  for  the  university,  and  in  1733  entered 
as  a  servitor  at  Pembroke  College,  Oxford.  There  he 
came  under  the  influence  of  the  Methodists  (see  Wesley), 
and  entered  so  enthusiastically  into  their  practices  and 
habits  that  he  was  attacked  by  a  severe  illness,  which  com- 
jieUed  him  to  return  to  hb  native  town.  His  sincere 
and  enthusiastic  piety  attracted  the  notice  of  Dr  Benson, 
bishop  of  Gloucester,  who  ordained  him  doacoa  on  20th 
June  1736.  Having  in  the  following  week  returned  to 
Oxford  and  taken  his  degree,  he  began  an  evangelizing 
tour  in  Bath,  Bristol,  and  other  towns,  his  eloquence  at 
once  attracting  immense  mtiltitudes.  In  1736  he  was 
in^-ited  by  Wesley  to  go  out  as  a  missionary  to  Georgia, 
ard  went  to  London  to  wait  on  the  trustees.  Before  set- 
ting sail  he  preached  in  some  of  the  principal  London 
churche'i,  and  so  rapidly  did  the  fame  of  his  eloquence 
spread  that  crowds  began  to  a.ssemble  at  the  church  doors 
long  before  daybreak.  Several  of  the  sermons  which  he 
then  preached  were  published  "at  the  request  of  tho 
hearers."  On  2^ih  IVcember  1737  he  embarked  for 
(ii-or(ri.i,  which  ho  readieil  on  7lh  May  1738.  After  three 
in.inths'  r'-idi-noi:- tlicro  he  returned  to  England  to  receive 
priot'u  onlet^  and  to  raise  contributions  for  the  support 
of  an  oqilianase.  lie  was  however,  coldly  received  liy  the 
cler^P'nenilly,  anil  Iiepm  to  preach  in  theoix-nair.  At 
lirinlol  lii-t  addresM..t  to  the  colliers  Kikjii  attraMed  crowds, 
which  w.re  latterly  eilimateil  to  exceed  20,11(10  persons. 
Whitefielil's  Voice  was  bo  powerful  that  it  penetrated  to  the 


utmost  liinils  of  the  crowd.  His  fervour  and  dramnlic 
a>nion  held  them  spoll-bonnd,  niid  his  homely  pathos  soon 
Imike  down  ail  liarriei>»  of  ivsisiamv.  "Tlie  liivl  discovery 
of  liieir  lnini{  allecled,'' he  says,  "was  by  seeirij^  the  white 
pntiers  made  liy  their  teai-s,  wliioli  plenliliilly  fell  down 
tlieir  black  cheiks.'*  In  1738  an  account  of  WliilelieUl's 
vovai^u  fmm  I.omlon  to  (ieorj^ia  wils  published  without 
his  knowkilije.  In  173',)  ho  published  his  .lnunml  from 
his  arrival  in  Savaimali  (o  li:s  return  to  L<.)iidon,  and  also 
his  Jiiiowii  from  iiis  arrival  in  I.omlon  to  liis  deiuuturo 
thence  on  his  way  to  Georgia.  As  his  embarkation  vas 
fn  It  her  delayed  for  ten  weeks  he  piililished  A  CniiliniKI- 
liijii  uf  llic  Il'i:  Mi:  W'hiuficlir^  Juurnal  duiiiiij  the.  tiin'- he 
KM.*  (Iihii/ed  in,  Emjhmd  bij  the  Eiiilmryo.  His  iiiilavonr- 
alile  reception  in  England  by  tlie  clerjiy  led  him  to  make 
reprisals.  To  I'r. Tiapp's  attack  on  the  Methodi.sts  he  imli- 
lislied  in  173'J  ,1  I'resrrvative  ar/nlii.<t  I'liKiillcd  jViifion.--,  in 
which  the  clergy  of  the  Clutrch  of  r'nyland  were  i-.itlier 
bitterly  denounce'l ;  ho  also  published  shortly  afterwards 
'J'lie  .Spi'/iV  oii'l  Jlmliiiie  uml  Lhxs  of  our  Mnitci-ii  Clei-ijij, 
and  a  reply  to  a  pastoral  letter  of  the  bishop  of  London 
in  which  he  had  been  attacked.  In  the  same  year  aji- 
jiearrd  Scniinii.i  on  Viiriniis  /S'llijrrls  (2  vols,'),  the  Church 
Companion,  or  Sermons  ore  Several  Subjects,  and  a  recom- 
mendatory epistle  to  the  Li/e  of  Thomas  Halyburion.  Ho 
again  embarked  for  America  in  August  1739,  and  remained 
there  two  years,  preaching  in  all  the  principal  towns. 
While  there  he  published  T/a-ee  Letters  from.  Mr  ]Vhite- 
fieid,  in  which  he  referred  to  the  "  mystery  of  iniquity  " 
in  Tillotson,  and  asserted  that  that  divine  knew  no  more 
of  Christ  than  Mohammed  did. 

During  his  absence  from  England  Whitefield  found  that 
a  divergence  of  doctrine  from  Calvinism  had  been  intro- 
duced by  Wesley  ;  and  notwitlistanding  Wesley's  exhorta- 
tions to  brotherly  kindness  and  forbearance  ho  withdrew 
from  the  Wesleyan  communion.  Thereupon  his  friends 
built  for  him  near  Wesley's  church  a  wooden  structure, 
which  was  named  the  Tabernacle,  In  1741,  on  the  invita- 
tion of  Ralph  and  Ebenezer  Erskine,  ho  paid  a  visit  to 
Scotland,  commencing  his  labours  in  tho  Secession  meeting- 
house, Dunfermline,  But,  as  he  refused  to  limit  his  minis- 
trations to  one  sect,  the  Seceders  and  he  parted  company, 
and  without  their  countenance  ho  made  a  tour  through 
the  principal  towns  of  Scotland,  the  authorities  of  which 
in  most  instances  presented  him  with  the  freedom  of  the 
burgh,  in  token  of  their  estimate  of  the  benefits  to  the  com- 
munity resulting  fromhis  preaching.  From  Scotland  he 
went  to  Wales,  where  on  14th  November  he  married  Mrs 
James,  a  widow.  The  marriage  was  not  a  happy  one.  On 
his  return  to  London  he  preached  to  tho  crow^ds  in  Moor- 
fields  during  the  Whitsun  holidays  with  such  effect  as  to 
attract  nearly  all  the  people  from  the  shows.  After  a  second 
visit  to  Scotland,  June  to  October  1742,  and  a  tour  through 
England  and  Wales,  1742-44,  ho  embarked  in  August  1744 
for  America,  where  he  remained  till  Juno  1748.  On  his 
return  to  London  he  found  hi.s  congregation  at  the  Taber- 
nacle dispersed ;  and  his  circumstances  were  so  depressed 
that  he  was  obliged  to  sell  his  household  furniture  to  pay 
his  orphan-house  debts.  Having,  however,  made  the  ac- 
quaintance of  the  countess  of  Huntingdon,  he  soon  found 
his  pecuniary  affairs  on  a  better  footing.  Tho  countess 
appointed  him  one  of  her  chaplains,  built  and  endowed 
(.'alvinistio  Methodist  chapels  in  various  parts  of  the 
eonntry,  and  erected  a  college  for  the  training  of  candi- 
dates for  the  ministry.  The  remainder  of  Whiteficld's  life 
was  spent  chielly  in  evangelizing  toura  in  Great  Britain, 
Ireland,  and  America.  It  has  been  staled  that  "in  tho 
compass  of  a  single  week,  and  that  for  years,  he  spoke  in 
peneral  forty  hours,  and-  in  vitv  many  sixty,  and  that  to 
tlions.and.s."     On  his  refnn  from   .America  to  England  for 
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the  last  time  the  change  in  hb  appearance  forcibly  im- 
pressed Wesley,  who  wrote  in  his  Journal :  "  He  seemed  to 
be  an  old  man,  being  fairly  worn  out  in  his  JIast«r's  ser- 
vice, though  he  had  hardly  seen  fifty  years."  When  health 
was  falling  him  he  placed  himself  on  what  he  called  "  short 
allowance,"  preaching  only  once  every  week  day  and  tliricfe 
on  Sunday.  In  1769  he  returned  to  America  for  the 
seventh  and  last  time.  He  was  now  affected  by  a  severe 
asthmatic  complaint;  but  to  those  who  advised  him  to  take 
some  rest,  he  answered,  "  I  had  rather  w(ar  out  than  rvit 
out."  He  died  on  the  30th  September  1770  at  Xewbury, 
New  England,  where  he  had  arrived  on  the  previous  evening 
with  the  intention  of  preaching  next  day.  In  accordance 
with  his  own  desire  he  was  buried  before  the  pulpit  in 
the  Presbyterian  church  of  the  to\\Ti  where  he  died. 

WhiuSeld.  says  Lecky,  "was  chiefly  a  creature  of  impulse  and 
emotioa.  Ho  had  very  little  logical  skill,  no  depth  or  range  of 
knowlege,  not  much  self-restraint."  He  possessed  neither  Wesley's 
orgaoizing  power,  nor  his  personal  authority  and  influence.  His 
one  talent  was  his  gift  of  popular  oratory,  the  secret  of  which  was 
his  command  of  clear  and  direct  English,  his  remarkable  elocution- 
ary and  dramatic  skill,  and  his  passionate  fervour  and  simple 
pathos.  His  printed  works  convey  a  totally  inadequate  idea  of  nis 
oratorical  powers,  and  are  all  in  fact  below  mediocrity.  They  ap- 
peared in  a  collected  form  in  1771-72  in  seven  volumes,  the  last 
containing  Memoirs  of  his  Life,  by  Dr  John  Gillies.  His  LetUrs, 
1731-70,  were  comprised  in  vols.  L,  iL,  and  liL  of  his  Works  and 
were  also  published  separately.  His  Select  Iforks,  with  memoir  by 
J.  Smith,  appeared  in  18S0. 

Secalso  Phiiii/8  ir/.ir/v.'rfj  L'fr  tn/t  Tina.  1837  ;  Tyemuin'i  Ll/toflfhlu^'d, 
ISTe-TT;  »n.l  I^-cl-y>  llnlorj  c' y.r.i'i^d,  vol.  il.  (T.  P.  H.) 

WHITEFISH  is  a  collective  name  applied  in  different 
countries  to  very  different  kinds  of  freshwater  fishes,  which, 
however,  have  this  in  common,  that  their  body  is  covered 
with  regularly  arranged  silvery  scales,  without  spots  or  orna- 
mental colours.  Thus  the  numerous  European  species  of 
the  Cyprinoid  genus  Leucisciu  are  frequently  comprised 
tinder  the  name  of  "  Whitefish,"  whilst  in  North  America 
this  term'is  in  general  use  for  the  various  species  of  the 
Silmonoid  genus  Corejonxu,  which  abound  in  every  lake 
8  rid  river  of  Cviada  and  the  northern  parts  of  the  United 
Slates. 

WHITEHAVEN',  a  parliamentary  borough  of  England 
and  the  principal  seaport  of  Cumberland,  is  situated  at 
the  extremity  of  the  Solway  Firth,  facing  the  Irish  Sea, 
41  miles  south-west  of  Carlisle  and  304  north-west  of 
London.  It  is  connected  by  a  branch  line  with  the 
London  and  North  Western  Railwaj-.  The  town  is  built 
chiefly  in  a  valley  overlooked  by  high  grounds  on  the 
north  and  south.  The  streets  arc  spacious,  with  handsome 
shops.  The  principal  public  buildings  are  the  town-hall, 
court-room,  cu.stom-house,  police  office,  theatre,  baths,  free 
library,  infirmary,  and  dispensary.  The  harbour  is  pro- 
tected by  two  stone  piers  ;  the  west  pier  (erected  1824-39) 
is  965  feet  long,  and  the  north  pier  (1837-41)  918  feet. 
There  is  daily  communication  with  Liverpool,  Glasgow, 
Iklfast,  Dublin,  and  the  I.ilo  of  Man.  The  ton-n  has 
an  imfiort  trade  from  America,  the  Baltic  ports,  France, 
S  '  '■  il,  and  the  Mediterranean.     The  princi- 

I  al,  pig  iron,  lime,  frtc-itonc,  ami  grain. 

'I  '     that  cntcrc<I  the  fK>rt  in  188C  wan 

L  ,  the  number  that  cleared  2297,  of 

L'.,    -■  iiMi  ^hip-buil^ling  is  carried  on,  but  the 

nunil..  r  ,.',   v.     .!,  built  in  1S86  was  only  2  of  2100  tons. 

T'         '     ■■  '■■■tries   arc    '•  ■•-•••,    l,ra«s- 

f  rick  and  •  ruanu- 
f .  ••■■  ' 


I  m  Kini- 

t  .   ,    .,.;.>  ...   Ii71  and 
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1  lb  name   to  thi  lishl  rolour  of  (lit  rockt 
•t^oiauig  It,     in  111*  raign  of  Henry  I.  tbt  manor  fonntd  pktt  of 


the  monasterj-  of  St  Mary's  at  York,  to  which  the  priory  of  St  Bees 
belonged.  lu  1599  the  manor  of  St  Bees  was  purchased  from  Sir 
Thomas  Chaloner  by  General  Lowtlier  and  Thomas  AVybergh,  and 
the  whole  in  1614  came  into  the  possession  of  Sir  John  Lowther, 
under  whose  auspices  the  town  advanced  with  great  rapidity. 
From  Charles  II.  the  Lowthers  obtained  an  2.dJttioual  grant  of  150 
acres,  now  partly  included  in  the  town,  soon  after  which  means  were 
taken  greatly  to  improve  the  harbour.  By  Acts  passed  in  the  7th 
and  11th  ye.irs  of  Queen  Anne's  reign  the  town  is  go'.Tnied  by 
twenty-two  trustees  elected  tricniiially.  The  earl  of  Lonsdale, 
whose  castle  adjoins  tho  town,  is  lord  of  the  manor.  'Whitehaven 
has  returned  one  member  to  parliament  Rtnce  1S32. 

WHITELOCKE,  Bclsteode  (1605-1675),  son  cf  Sir 
James  Whitelocke,  a  justice  of  the  King's  Bench,  was 
bom  at  London,  on  2d  August  1605.  He  was  educated 
at  Eton  and  afterwards  at  Merchant  Tjiylors'  School, 
London.  In  1620  ho  entered  St  John's  College,  O.xford. 
In  preparing  for  the  bar  he  became  acquainted  with 
Sclden,  who  aided  him  in  his  studies  and  gave  him  the 
use  of  his  library.  Whitelocke  sat.  for  Stafford  in  the 
parliament  of  1626,  and  in  the  course  of  that  year  was 
called  to  the  bar.  In  1630  he  married  a  daughter  of 
Alderman  Bet.nett.  During  the  years  that  followed  he  was 
in  the  favour  of  Laud.  He  was  not  a  man  likely  to  raise 
disturbances  in  church  and  state ;  and  he  took  an  active 
part  in  the  preparation  of  the  law  of  Court  Masque  after 
Prynne's  condemnation  in  1634,  not  long  after  which  his 
wife  died.  Before  the  year  was  out  he  made  a  runaway 
match  with  the  sister  of  Lord  Willoughby  of  Parham. 

A\'hen  tho  troubles  began  Whitelocke's  cautious  nature 
led  hiin  to  distrust  I^iud,  though  he  kept  himself  from  all 
communication  ■with  the  Scots.  In  the  Long  Parliament  he 
represented  Great  ^[arlow,  and  took  part  in  the  impeach- 
ment of  Strafford.  Later  on  he  did  his  best  to  avert  a  civil 
war,  but  prudently  remained  at  Westminster  instead  of 
joining  the  king.  When  the  Royalists  advanced  after  Edge- 
hill,  his  house,  Fawley  Court,  was  pillaged  by  the  soldiers. 
When  attempts  were  subsequently  made  to  6pen  negotia- 
tions with  the  king,  he  became  a  leading  member  of  the 
peace  i>arty,  though,  as  he  tells  us  himself,  he  "  kept  fair 
with  the  other  leading  men  of  the  House,  as  Mr  Pym, 
Hampden,  and  the  rest,  and  ■nould  not  entirely  engage  in 
any  party,  which  made  him  the  more  courted  by  all."  He 
was  one  of  the  commissioners  ap|)ointcd  to  carry  the  terms 
of  the  Parliament  to  Oxford  in  May,  and  drew  on  himself 
suspicions  of  too  close  intercourse  with  the  king.  Having 
at  the  close  of  1644  taken  part  in  a  conference  between  some 
of  the  Scots  and  tho  English  Presbyterians,  his  advice 
did  much  to  frustrate  a  proposal  for  a  parliamentary  accusa- 
tion of  Cromwell.  On  the  other  hand,  he  spoke  in  tho  Com- 
mons against  tho  Self-Dcnying  Ordinance.  Ho  was  again  a 
commissioner  in  tho  negotiation  with  the  king  at  I'xbridge 
early  in  1645.  Wliitilocko  was  present  at  tho  siego  of 
Oxford  in  1646,  and  w.is  on  excellent  terms  with  Fairfax 
and  Cromwell.  Later  in  tho  year  ho  op|>oscd  an  ordi- 
nance for  puni.shing  heretic.".  His  common-senso  seems  to 
have  rallied  him  to  tho  tolerationists,  and  he  took  their 
side  in  opjiosing  the  divinu  right  of  jircsbytery  and  in 
getting  rid  of  the  Scottish  army.  In  1047  he  tried  to 
niotleratc  the  opi>osition  of  tho  Presbyterians  to  tho  army, 
but  as  usual  he  did  not  throw  himself  violently  on  cither 
side.  In  1618  he  won  nainid  a  commissioner  of  the  groat 
seal.  He  w:t.i  much  troubled  at  the  attack  on  the  House 
of  Conimoni  by  Pride's  "  purge,"  but  ho  did  not  resign  his 
t"  f,  H  ■  r.  fi;  •\  to  have  anything  to  do  with  tho  king's 
1  a  coinniis-'ioncrship  of  tho  new  great 
illh  after  the  king's  execution.  Both 
:rinl  and  afterwards  ho  woj  on  intimate  terms 
\  .will.      Tn  M:\y  1019  his  dcrond  wife  dinl        In 

Junuitry  lO.'iOb  i  to  I^ily  Hungerford.  ' 

refuv-'d  by  liir,  :  fird  in  tlio  following' 

'  the  widow  of  Aldiruiitu  Wilson.     ^^Iiitclockc  »aa  uow  a 
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membtr  of  the  council  of  state,  striving  to  keep  on  good 
terms  with  all  parties.  After  Cromwell's  return  from  the 
Scottish  war  in  1651  Whitelocko  was  much  consulted  by 
him ;  but  he  gave  offence  by  suggesting  a  restoration  of 
tha  youcg  king.  .rVftcr  the  dissolution  of  the  Long  Parlia- 
ment in  1C53  ho  was  sent  as  ambassador  to  Sweden,  as  he 
thought,  merely  to  get  him  out  of  the  way.  Returning 
in  July  1654,  ho  was  chosen  member  of  the  tirst  jiarliament 
of  th«  Protectorato  by  the  county  of  Buckingham,  and  ho 
again  became  a  commissioner  of  the  great  seal.  In  May 
1655,  after  the  dissolution  of  that  |>arliamcnt,  ho  refused 
to  eiecute  an  ordinance  made  by  'ho  Protector  and  council 
oidy  for  the  reform  of  Chancer)-,  and  was  consequently 
dismissed  in  June,  but  was  soon  afterwards  appointed  com- 
missioner of  the  treasury.  He  again  sat  for  Buckingham- 
shire in  the  second  Protectorate  parliament  in  1657,  and 
took  an  active  part  in  forwarding  the  Kumble  Petition  and 
A<lvice.  In  December  he  was  appointed  one  of  Crom- 
well's lords. 

After  Cromwell's  death , Whitelocko  rallied  to  his  son, 
and  in  January  1659  was  again  a  commissioner  of  the 
great  seal.  After  Richard's  fall  he  sat  in  the  council  of 
state,  and  when  the  Rump  was  turned  out  by  the  soldiers 
he  accepted  an  appointment  to  the  army's  committee  of 
safety.  On  1st  November  ho  became  keeper  of  the  great 
seal ;  but  on  the  return  of  the  Rump  he  tliought  it  prudent 
to  go  into  hiding.  Monk's  arrival  delivered  him  from  his 
fears ;  but,  when  the  Convention  Parliament  was  chosen, 
he,  characteristically  "  foreseeing  what  would  come  to  pass, 
did  not  think  fit  to  labour  to  be  a  Parliament  man."  Of 
coursp  he  accepted  the  Restoration  and  was  included  in  the 
Act  of  Ohli\-ion.  He  died  at  his  seat  at  Chilton  in  Wilt- 
shire in  1675. 

WHITETHRO.\T,  a  name  commonly  given  to  two 
species  of  little  birds,  one  of  which,  the  Motacilla  syhid 
of  Linnffius  and  Sylvia  rufa  '  or  S.  cincrca  of  some  recent 
authors,  is  regarded  as  the  type,  not  only  of  the  genus 
Sylt  ix,  but  of  the  so-called  Family  Sylviid-x  (cf.  Warblek). 

Very  widely  spread  over  Great  Britain,  in  some  places  tolerably 
common,  and  by  its  gesticulations  and  song  rather  conspicuous,  it 
is  one  of  thofe  birds  which  has  gained  a  familiar  nickname,  and 
**  P*^£?y  Whitethroat "  is  the  anthropomorphic  appellation  of  school- 
boys and-  milkmaids,  though  it  shares  '* Kettle-creeper"  and  other 
homely  names  with  perhaps  more  than  one  congener,  ^vhile  to  the 
irriters  and  readers  of  books  it  is  by  way  of  distinction  the  Greater 
^^'hit«tbroat.  The  song  of  this  bird,  except  by  association  nith  the 
season  at  which  it  is  uttered,  can  scarcely  tie  called  agreeable,  some 
of  its  notes  being  very  harsh  ;  but  the  jjerformer  may  be  seen  to  be 
alirays  in  earnest,  erecting  the  feathers  of  his  crown,  puffing  out 
thcM  of  his  throat,  shaking  his  wings,  and  making  other  rapid 
movements  expressive  of  his  feelings.  Occasionally  he  will  deliver 
hii  song  as  he  tlies  up  in  a  peculiar  fashion,  describing  small  cij'cles 
in  the  air,  stopping  with  a  jerk,  and  then  returning  to  the  spot 
whence  he  arose. 

The  Lesser  Whitethroat,  Sylvia  curruca,^  is  both  in  habits  and 
plumage  a  ranch  less  sightly  bird  :  the  predominant  reddish  brown 
of  the  upper  surface,  and  especially  the  rufous  edging  of  the  wing- 
feathers,  that  are  so  distinctive  of  its  larger  congener,  are  wanting, 
and  the  whole  plumage  above  is  of  a  smoky-grey,  while  the  bird  in 
H»  movemenU  is  never  obtrusive,  and  it  ratlier  shuns  than  courts 
observation,  generally  keeping  among  the  thickest  foliage,  whence 
its  rather  monotonous  song,  uttered  especially  in  sultry  weather, 
may  be  continually  heard  without  a  glimpse  of  the  vocalist  being 
presented.  The  nests  of  each  of  these  species  are  very  pretty  works 
of  art,  firmly  built  of  bents  or  other  plant-stalks,  ana  usually  lined 
with  horvi'hair  ;  but  the  sides  and  bottom  are  often  so  finely  woven 
as  to  be  like  open  basket-work,  and  the  eggs,  splashed,  spotted,  or 
streaked  with  olive-brown,  are  frequently  visible  fromi  beneath 
through  the  interstices  of  the  fabric  This  style  of  uest-building 
feems  to  be  common  to  all  the  species  of  the  genus  Sylvia,  as  now 
restricted,  and  in  many  districts  has  obtained  for  the  builders  the 

'  This  fpecific  term  has  bean  very  constantly  but  most  inaccurately, 
not  to  say  abtrardly,  used  for  a  very  different  bird,  the  ChifTchaff  (c/. 
[Willow]  Wees).     Its  only  proper  application  is  to  the  \Vhitethroat. 

*  Of  course  this  ii  not  the  c-irruca  of  ancient  writers,  that  being 
Jmoit  ccr'.aicly  the  Hedffe-Spar^ow  (see  Spabbow),  the  ordinary  dupe 
^:he  Cuckow. 


name  of  "  Hav-JacTc,"  quite  without  rofcrcnco  to  the  kind  of  bird 
which  puts  tfio  nests  together,  and  thus  is  also  applied  to  tlio 
Blackcap,  S.  atrimpilla,  and  the  Cardcn-Warbler — this  last  being 
merely  a  book-name — S.  salicaria  {S.  hortcnsis  of  some  writers).-* 
The  former  of  thtso  deserves  mention  as  one  of  the  sweetest  songstci-s 
of  Great  Britain,  and  fortunately  it  is  very  generally  distributed 
in  summer.  To  niiote  the  praise  bestowed  upon  it,  in  nwro  than 
one  passage,  by  Gilbert  Wliito  would  hero  bo  superlluous.  The 
name  Blackcap  is  a[iplicable  only  to  the  cock  bird,  who  furtlun- 
difters  from  his  brown-capped  mate  by  the  purity  of  his  aaliy-grey 
upper  plumage ;  but,  notwithstanding  the  marked,  sexual  dillereiKc 
in  appearance,  he  takes  on  himself  a  considerable  share  of  tho 
duties  of  incubation,  and  has  been  declared  by  more  than  one 
writer  to  sing  w-hilo  so  employed — a  statement  that  seems  hardly 
credible.  All  these  four  birds,  as  a  rale,  leave  Great  Britain  at  the 
ertd  of  summer  to  winter  in  tho  south.*  Two  other  species,  one 
certainly  belonging  to  tho  same  genus,  S.  orphca,  and  the  other, 
S.  nisoria,  a  somewhat  aberrant  iorm,  have  occurred  two  or  throe 
times  in  Great  Britain.  .  Tho  rest,  numbering  perhaps  a  dozen, 
must  bo  passed  over. 

Nearly  allied  to  Sylvia,  if  indeed  it  can  be  properly  separated,  is 
Mdizophihm,  which  consists  of  two  species,  one  of  them  tlje  curious 
Dartford  Warbler  of  English  writers,  M.  undaius  or  firoviiicialis. 
This  is  on  many  accounts  a  very  interesting  bird,  for  it  is  one  of 
tho  few  of  its  family  that  winter  in  England, — a  fact  the  more 
remarkable  when  it  is  known  to  be  migratory  in  moat  parts  of  tho 
Continent.  Its  distribution  in  England  is  vei-y  local,  and  chieliy 
confined  to  the  southern  counties,  where  through  causes  very  in- 
sufficiently known  it  has  of  late  yeara  become  so  scarco  that  its 
extermination  seems  probable.  It  is  a  pretty  little  dark-coloured 
bird,  which  here  and  tliere  may  bo  seen  on  furze-grown  heaths  from 
Kent  to  Cornwall.  In  spasmodic  gesticulations  the  cock  surpasses 
the  "Whitethroat ;  but  these  feats  are  almost  confined  to  the  pair- 
ing-season, and  at  other  times  of  tlu  year  the  bird's  habits  are 
retiring.  For  a  species  with  wings  so  feebly  formed  it  has  a  w-ide 
range,  inhabiting  nearly  all  the  countries  of  tlie  Mediterranean 
seaboard,  from  Palestine  to  the  Strait  of  Gibraltar,  and  thence 
along  the  west  coast  of  Europe  to  the  English  Channel ;  but  every- 
where else  it  seems  to  be  very  local. 

This  may  be  the  most  convenient  place  for  noticing  the  small 
gi'oup  of  Warblers  belonging  to  the  w-ell-markcd  genus  HypoUiis, 
which,  though  in  general  apjjearance  and  certain  habits  resembling 
the  Phylloscopi  {cf.  [Willow]  Wren),  would  seem  usually  to  have 
little  to  do  with  those  birds,  and  to  be  rather  allied  to  tho  Sylviinm, 
if  not  to  tho  Acrocephalina:  {cf.  WjUIBLEK).  They  have  a  remark- 
ably loud  song,  and  in  consequence  are  highly  valued  on  tl»e  con- 
tinent of  Europe,  where  two  species  at  least  spend  the  summer. 
One  of  them,  JI.  ideriiia,  has  occurred  more  than  once  in  the  British 
Islands,  and  their  absence  as  regular  visitors  is  to  bo  regretted. 
Among  tho  minor  characteristics  of  this  little  group  is  one  afforded 
by  their  e^.'gs,  which  are  of  a  deeper  or  paler  brownish  pink,  spotted 
with  purplish  black.  Their  nests  are  beautiful  structures,  combin- 
ing warmth  with  lightness  in  a  way  that  cannot  be  fully  appreciated 
by  any  description.^ 

A  great  number  of  other  more  or  less  allied  forms,  in- 
teresting as  they  are  in  various  ways,  cannot  for  want  of 
space  be  here  mentioned.  (a.  n.) 

WHITFIELD,  John  Cl.vbke  (1770-1836),  organist  and 
composer,  was  born  at  Gloucester,  1.3th  December  1770, 
and  educated  at  Oxford  under  Dr  Philip  Hayes.  In  1789 
he  was  a'ppointed  organist  of  the  parish  church  at  Ludlow. 
Four  years  later  he  took  the  degree  of  Mus.  Bac.  at  Cam- 
bridge, and  in  1795  he  was  chosen  organist  of  Armagh 
cathedral,  whence  he  removed  in  the  same  year  to  Dublin, 
with  the  appointments  of  organist  and  master  of  the 
children  at  St  Patrick's  cathedral  and  Christchurch. 
Driven  from  Ireland  by  the  rebellion  of  1798,  he  accepted 
the  post  of  organist  at  Trinity  and  St  John's  Colleges, 
Cambridge,  and  about  the  same  time  assumed  the  surname 
of  Whitfield,  in  addition  to  that  of  Clarke,  by  which  he 
had  been  previously  knovn.  He  took  tho  degree  of  ilus. 
Doc.  at  Cambridge  in  1799,  and  in  1810  proceeded  to  the 
same  grade  at  O-xford.  In  1820  he  was  elected  organiit 
and  master  of  the  choristers  at  Hereford  cathedral ;  and 
on  the  death  of  Dr  Haig  he  was  appointed  professor  of 

'  This  bird,  if  it  has  any  true  English  name  at  all,  should  perhaps  be 
called  the  "  Pettichaps,"  that  being  applied  to  it,  though  not  exclusivt-lv, 
in  Liiucashire  and  Yorkshire,  but  not,  it  would  seem,  in  Northani]<ton- 
shire  or  Hampshire  {cf.  Yarrell's  Br.  Einis,  Uh  cd.  pp.  415,  -llC). 
^  *  Tlie  Blackcap  is  recorded  as  having  occurred  Bev,:ral  tinjca  in 
Tgland  in  winter ;  but  its  tftrryi,-o'  was  doubtless  involuntary 
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music  at  Cambridge.  Three  years  afterwards  he  resigned 
these  appointments  in  consequence  of  an  attack  of  paralysis. 
He  died  at  Hereford,  22d  February  1836. 

AVTiitfieWs  compositions  were  very  numerous.  Among  the  best 
of  them  ire  four  volumes  of  anthems,  published  in  1505.  He  also 
composed  a  great  number  of  songs,  one  of  which— .Birii  of  the 
inidermas,  -nritten  to  some  well-known  verses  by  James  Hogg, 
the  "Ettrick  Shepherd  "—attained  a  high  degree  of  popularity. 
But  the  great  work  of  his  life  was  the  publication,  in  a  popular 
and  eminently  useful  fonn,  of  the  oratorios  of  Handel,  which  ho 
was  the  first  to  present  to  the  public  with  a  complete  pianoforte 
accompaniment.  Before  his  time  these  works  could  only  bo  ob- 
tained cither  in  fall  score  or  with  a  phiin-figared  bass,  in  which 
forms  they  were  absolutely  useless  tcrthe  unlearned  ijm,;i/:in.  But 
so  great  was  the  success  of  his  experiment  that  at  the  [iresoat  d.iy 
the  form  be  originated  is  the  only  one  with  which  the  general 
public  is  familiar.  His  own  volumes,  indeed,  have  b«;n  long  cut 
of  print,  and  are  not  now  very  easy  to  obtain  ;  but  ever\*  one  of  the 
great  oratorios,  arranged  on  a  similar  phn,  may  bo  bought  at  a 
price  within  the  reach  of  the  poorest  student  of  art. 

WHITGIFT,  Jons  (1530  or  1533-1004),  archbishop  of 
Canterbury,  was  descended  from  a  middle-class  family,  the 
elder  branch  of  which  had  been  long  settled  in  Yorkshire. 
He  was  the  eldest  son  of  Henry  Whitgift,  merchant  of 
Great  Grimsby,  Lincolnshire,  where  he  was  born,  according 
to  one  account  in  1533,  but  according  to  a  calculation 
founded  on  a  statement  cf  his  own  in  1 530.  At  an  early 
age  his  education  was  entrusted  to  his  nncle,  Robert  Whit- 
gift,  abbot  of  the  neighbouring  monastery  of  Wellow,  by 
whose  advice  he  was  afterwards  sent  to  St  Anthony's 
school,  London.  There  he  lodged  with  his  aunt,  wife  of  the 
verger  of  St  Paul's  cathedral ;  but,  having  through  his 
uncle's  teaching  imbibed  so  much  of  the  Reformation  doc- 
trine that  he  declined  to  attend  mass  in  the  cathedral, 
he  quarrelled  with  his  aunt  and  had  to  return  home.  In 
15-19  he  matriculated  at  Queen's  College,  Cambridge,  and 
in  May  1550  he  migrated  to  Pembroke  Hall,  where  he 
had  the  martyr  John  Bradford  for  a  tutor.  On  Slat  May 
1555  he  became  a  fellow  of  Petcrhoitse.  Havii\g  taken 
holy  orders  in  15C0,  ho  became  in  the  same  year  chaplain 
to  Dr  Cox,  bi.-ihop  of  Ely,  who  collate.!  him  to  the  rectory 
of  Teversham,  Cambridgeshire.  In  15G3  he  was  appointed 
Lady  Margaret  professor  of  divinity  at  Cambridge,  and 
his  lectures  pave  such  satisfaction  to  the  authorities  that 
on  5th  July  156C  they  considerably  augmented  hi.'j  stipend. 
The  following  year  he  was  appointed  rcgius  professor  of 
divinity,  and  also  becaiqa  master  of  Trinity.  Ho  had  a 
I.rinc;i>al  share  in  compiling  the  statutes  of  the  university, 
which  passed  the  great  seal  on  25th  September  1570, 
and  in  Xovember  following  he  was  chosen  vice-chancellor. 
Macaulay's  description  of  \VTjitgift,  aa  "a  narrow,  mean, 
tjTannical  priest,  who  gained  power  by  »er^•ility  and  adula- 
tion," is  tinged  with  rhetorical  exaggeration  ;  but  un- 
doubtedly WTiitgift's  extreme  High  Church  notions  led 
him  to  treat  the  Puritans  with  exceptional  intolerance. 
In  a  pulpit  controversy  with  Cartwright,  regarding  llie 
rr.n^tit'iti.-ins  and  customs  of  the  Church  of  England,  he 
•  d  himnelf  Cartwright's  inferior  in  oratorical  efTective- 
1'Hl  the  balance  was  rcdr&ssed  by  the  cxerciso  of 
■■  r,  ••'  rity.  ^Vllitgift,  with  other  heads  of  the 
•      •    '  V. -I  fVrtwright  in   1570  of  his  profcasor- 

r  1571  ho  exercised  hi<  prerogative 
.  <|.  [.rivf  him  of  his  filb>«-hip.     In 
.1  .1,.  1  dean  of 

I.iiii  .!:i.  1  An'ierre 

to  a  Ctrl-nn    I.  ■''«  Parlia- 

mtnl.     To  thiK   I  '  Admoni- 

tion to  the  J      '  .  una  lu  I'l  J  ^^  111  '    ' -<l  a 

(hinl   rdit;  .Iminrrr,   with  ad. lit  •  on 


\,'\t   AJri-.'ipition  a;wiFuf  t' 


f  T.  C.      On  2lth 


March  1577  he  was  app>ointed  bishop  of  Worcester,  and 
during  the  absence  of  Sir  Henry  Sidney  in  Ireland  he  for 
two  and  a  half  years  acted  as  vice-president  of  Wales.  In 
August  15S3  he  was  nominated  archbishop  of  Canterbury, 
and  thus  was  largely  instrumental  in  giving  its  special 
complexion  to  the  church  of  the  Refomaation.  Although 
he  wrote  a  letter  to  Queen  Elizabeth  remonstrating  against 
the  aUenation  of  church  property,  'Whitgift  always  retained 
her  special  confidence.  In  his  policy  against  the  Puritans, 
and  in  his  vigorous  enforcement  of  the  subscription  test, 
he  was  only  obeying  her  behests.  His  course  of  action 
gave  rise  to  the  Mar-prelate  tracts,  in  which  the  bishops 
and  clergy  were  bitterly  attacked.  Through  ^\'hitgilt's 
vigilance  the  printers  of  the  tracts  were,  however,  discovered 
and  punished  ;  and  in  order  more  effectually  to  check  th'? 
pubUcation  of  such  opinions  he  got  a  law  jiassed  in  15'j3 
making  Puritanism  an  ofTence  against  the  statute  law.  In 
the  controversy  between  Travers  and  Hooker  he  interposed 
by  prohibiting  the  preaching  of  the  former  ;  and  he  more- 
over presented  Hooker  with  the  rectorj-  of  Boscorabe  in 
Wiltshire,  in  order  to  afford  him  more  leisure  to  complete 
his  Ecclesiastical  Polity,  a  work  which,  however,  cannot 
be  said  to  represent  either  Whitgift's  theological  or  his 
ecclesiastical  standi>oint.  Towards  the  close  of  his  episco- 
pate he,  in  conjunction  with  the  bishop  of  London  and 
other  prelates,  drew  up  the  Calvinistic  instrument  known 
as  the  Lambeth  Articles.  They  were,  however,  not  ac- 
cepted by  the  church.  AVhitgift  attended  Elizabeth  on  her 
deathbed,  and  crowned  James  I.  He  was  present  at  the 
Hampton  Court  Conference  in  January  lGO-1,  and  died  at 
Lambeth  on  the  29th  of  the  following  February.  lie  was 
buried  in  the  church  of  Croydon,  and  his  monument  tliere 
with  his  recumbent  effigy  v,as  in  great  part  destroyed  in 
the  fire  by  which  the  church  was  burnt  down  in  1867. 

■Whitgift  is  described  by  his  biographer,   Sir  G.    Paulo,   as  of 
"  miJdlo  stature,  strong  ou.l  well  6hai>e>l,  of  a  grave  counter..inr« 
aud  brown  complexion,  black  hair  and  eyes,  his  t>earj  neitlur        c 
nor  thick."     Ho  was  noted  for  his  hospitality,  auJ  was  son. 
ostentatious  in  his  habits,  sometimes  visiting  Canterbury  anJ    ;...  t 
towns  attended  by  a  retinue  of  800  liorsemcn.     He  left  several  v.u- 
published  works,  which  are  ict-luJed  among  the  M?^S.   ,?    •';-•. 
Slajiy  of  his  letters,   articles,   injunction",  ic,  arc  ' 
the  publishi'U  volumes  of  the  State  Taper  series  of  ■ 
Eliialjcth.     llh  ColUcled  ll'i  rU,  cJitfil  for  thf  T  .• 
Rev.  .lohn  Ayre,  3  vols.,  Cambridge;  1S51.53,  i 
controversial    tracts  ainaiiy  all-u'.cl    to.   two  i 

duriug  his  lifetime,  a  s.  :  '         ttcra  to  Ceij  ivuJ  ilh-.r», 

and  some  ]iortions  of  1. 

j^7i^.,f'v'»  . -.r- i,v 'i'r  .  .:   :lfl   v:'i.     It ',%«  u-^n 

riu> 
In    W 
■  ifl    ^  „  -         ■  ' 

WHITINO,  a  marine  fish  {Gadut  vurlanyut),  abundant 
on  the  chores  of  the  German  Ocean  and  all  round  the 
coasts  of  the  British  Isbnda.  It  is  distinguished  from  the 
other  biH-ciea  of  the  genus  GaJui  or  Cod-fish  by  having 
from  thirty-throe  to  thirty-five  rays  in  the  first  anal  fin,  and 
by  larking  the  barliel  on  the  chin  (which  is  so  well  de- 
volo[)ed  in  the  coramou  cod-fish,  whiting-i^ut,  At.)  entirely, 
or  possessing  only  a  minute  rudiment  of  it  The  snout  is 
long,  a:id  the  uii]>cr  jaw  longer  than  the  lower.  A  black 
8]>ot  at  the  root  of  the  pectoral  fin  is  also  very  clmrft<t'r- 
istic  of  thi<  species,  and  but  rarely  aV<scnt.  The  wlniiii,' 
is  one  ot  the  r  '  .  '  '  !o  ftxxl  fii-hcs  of  northern  Europe, 
and  is  i.iught  ■  the  year  by  hook  a"d  lino  and 

by  the  trawl,      i;  i-  ui  i    "  "      '     '' '  '     •■• 

of  winter  than  after  th' 

thomoiith.<  I'f  February  an  1    i.u     i. •'  "•'■   ■ 

1   to  IJ   i-'Und,  but  it  may  attain  to  twice  that  w.  i   lit 
T    ■'  ■'     '  r-ropo  it  is  replaced  by  an  allied  »]ii.>k«, 

,  however,  fcomn  to  lie  limited  to  the 
1  II. I  iMu.  1 .  ■  I  .  .    A.lriatic  and  Black  Scat. 

WHITL<1W  ii  a  name  applied  loosely  to  any  inflamma- 
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tion  involving  the  pulp  of  the  finger,  lit  tended  by  swelling 
and  tbrobbing  pain.  In  the  siniijlest  form,  apt  to  occur 
in  sickly  children,  the  inAammation  results  in  a  whitish 
vcsiclo  cf  the  akin,  containing  wntcry  or  bloody  fluid.  In 
ail  suwh  cases,  where  the  deeper  structures  are  not  iiu- 
j'  ■  ■  '  "0  radical  local  treatment  is  needed,  although 
is  an  indication  for  constitutional  treatment. 
1  1  is  not  usually  spoken  of  as  whitlow  unless  it 

;  '  deeper  structures  of  the  lost  joint  of  the  finger. 

...  ^   in  a  peculiarly  close  relation  to  the  surface ; 

tht  liability  to  deep-seated  formations  of  matter,  from 

.  slight  scratch  or  prick  (poisoned  or  otherwise)  of  the 

skin  over  the  pulp  of  the  finger,  or  even  when  there  is  no 
obvious  external  provocation.  The  intimate  connexion  of 
the  surface  with  the  deep  structures  is  near  the  finger-tip ; 
in  that  region  there  arc  certain  regular  bundles  of  strong 
fibre'!  passing  from  the  under  layers  of  the  skin,  through 
the  fat  of  the  finger  pulp,  down  to  the  free  end  of  the 
bone,  which  is  roughened  and  expanded  in  a  very  peculiar 
manner  for  their  insertion.  These  fibres,  which  are  proper 
to  adults,  8er^•e  to  convey  an  inflammatory  infection  from 
the  skin  down  to  the  bone,  or  to  the  periosteum  or  covering 
of  the  bone,  and  to  the  tendon  (of  the  deep  flexor  muscle 
of  the  finger)  inserted  into  that  part  of  the  last  joint  of  the- 
fiieer  next  to  the  hand.  The  peculiar  danger  of  a  whitlow 
is  tb.\i,  if  it  be  not  opened  in  time  by  a  deep  cut  down  to 
the  t'vne  along  the  middle  line  of  the  phalanx,  the  inflam- 
mation will  attack  the  covering  of  the  bone,  and  so  produce 
mortification  or  necrosis  of  the  latter,  and  then  attack  the 
insertion  of  the  tendon,  causing  sloughing  of  it  also.  In 
this  way  a  whitlow,  which  has  been  neglected  or  treated  by 
temporizing  and  ineffective  methods,  often  leads  to  a  loss 
of  the  bony  tip  of  the  last  finger-joint,  or  even  of  the  whole 
of  the  joint,  and  to  a  proportionate  shortening  and  deform- 
ity of  the  finger.  In  another  class  of  cases,  which  are 
fortunately  less  common,  the  deep-seated  inflammation 
travels  along  the  various  structures  of  the  finger  towards 
the  palm  of  the  hand.  The  inflammation  extends  inside 
the  dense  fibrous  tunnel  or  sheath  which  contains  and 
binds  down  both  tendons  upon  the  middle  and  proximal 
joints  of  the  finger.  In  that  confined  space  the  inflamma- 
tion becomes  peculiarly  virulent :  the  tension  of  the  part 
gives  the  pain  a  bursting  character;  the  redness  and  swelling 
extend  all  round  the  fingers  and  to  the  back  of  the  hand 
and  v.rist ;  and  the  result  of  ail  this  suppuration  and 
slougLing  may  be  rigidity  and  contraction  of  the  fingers 
and  band.  AVhenever  matter  burrows  in  this  way,  the 
treatment  must  be  by  free  incisions.  In  all  cases  of  whit- 
low the  general  disturbance  of  health  is  excessive. 

The  general  treatment  of  all  whitlow  inflammations  consists  at 
the  oatMt  in  relief  of  a  congested  state  of  the  system,  where  such 
exist],  by  a  parge  and  by  a  restricted  diet,  in  applying  poultices 
or  bet  compR«<e«  to  the  affected  finger,  and  in  cairyitig  the  arm 
in  a  i\ii\g.  The  presence  of  matter  will  not  be  obvious  by  the 
ordinary  signs  of  a  gathering  ;  attempts  to  let  out  the  matter  by 
anything  snort  of  a  Tree  and  deep  incision  are  likely  to  fail  and  to 
caase  the  losa  of  more  or  le63  of  the  bone. 

■Whitlows  have  sometimes  been  observed  to  occur  among  a 
nniaber  of  persons  together,  in  a  sort  of  epidemic,  especially  where 
the  indiridtuls  are  all  subject  to  the  same  conditions  of  living,  as 
among  troops  in  garrison.  These  epidemics  nsuallv  occur  at  a 
season  ^probably  the  spring)  when  erysipelas,  carbuncfes,  and  boils 
are  I'tt  Talent 

WHITSTABLE,  a  watering-place  and  seaport  of  Kent, 
England,  is  situated  on  the  south  side  of  the  Thames 
estuary  and  on  the  South  Eastern  and  the  London,  Chat- 
ham, and  Dover  Railway  lines,  6  miles  north  north-west  of 
Canterbury  and  62  south-south-east  of  London.  It  con- 
sists chiefly  of  one  main  street,  about  a  mile  in  length,  and 
two  narrower  streets  parallel  with  it,  built  on  an  embank- 
ment. The  church  of  All  Saints,  in  the  Decorated  and 
Perpendictilar.  styles,  possesses  some  old  brasses  ;  it  y/aa 


restored  in  1875.  The  other  principal  buildings  are  the 
institute  for  literature,  science,  and  art  (in  connexion  with 
which  there  are  a  library,  museum,  and  aquarium),  the 
assembly  rooms,  the  foresters'  hall,  and  the  AVynn  Ellis 
almshouses.  The  "  Street,"  a  low  narrow  ledge  of  shingle 
running  for  three  quarters  of  a  mile  towards  the  sea, 
forma  a  natural  pier  and  promenade.  AVhitstablo  has  been 
famous  for  its  oyster  beds  from  time  immemorial.  The 
oyster)  raised  there  greatly  excel  all  others  in  delicacy  of 
flavour,  and  to  economize  space  spat  from  other  beds  is 
brought  to  Whitstable  to  mature.  The  lands  are  held  by 
a  company  of  dredgers  incorporated  by  Act  of  Pp.rliament 
in  1793,  the  affairs  being  administered  by  a  foreman, 
deputy  foreman,  and  jury  of  twelve  men.  The  less  ex- 
tensive Seasalter  and  Ham  oyster  fishery  adjoins.  Of  lato 
years  the  productiveness  of  the  beds  has  been  declining, 
owing,  it  is  said,  to  the  emptying  of  refuse  and  rubbish 
into  the  Thames.  There  is  a  considerable  coasting  trade 
in  coal  in  conjunction  with  the  South  Eastern  l{aihvay 
Company,  who  are  the  owners  of  the  harbour  The  popula- 
tion of  the  township  and  parish  (3601  acres)  in  1871  was 
4S81  and  4882  in  1881.  A  portion  of  Seasalter  is  in- 
cluded in  Whitstable. 

YThitstablo  and  Seasalter  embrace  what  was  formerly  imown  as 
the  "borough  of  Harwich,"  but  its  boundaries  are  not  now  recogniz- 
able. Some  Roman  remains  have  been  discovered.  At  Domesday 
the  manor  of  Whitstable  was  held  by  Odo,  bishop  of  Bayeux. 
Subsequently  it  came  by  female  descent  to  the  earls  of  Athole,  and 
aftenvards  was  several  times  in  the  hands  of  the  crown,  before  it 
came  to  St  John,  Viscount  Bolingbroke.  In  modem  times  it  wns 
held  by  Wynn  Ellis,  who  left  a  valuable  collection  of  paintings  to 
the  nation. 

WHITSUNDAY,  or  Pentecost  (tcvtiikoo-ti)),  the  fiftieth 
day  after  Easter  Sunday,  one  of  the  principal  feasts  of  the 
Christian  Church,  is  enumerated  among  these  along  with 
Easter  Sunday,  Good  Friday,  and  the  Sundays  throughout 
the  year  by  Origen  (Cont.  Ceh.,  viii.  392),  and  is  thus  en- 
joined in  the  Apostolical  ConslituHoHs  (v.  20) :  "  After 
ten  days  from  the  Ascension,  which  from  the  first  Lord's 
Day  is' the  fiftieth  day,  do  ye  keep  a  great  festival  on.the 
day  the  Lord  Jesus  sent  on. us  the  gift  of  the  Holy  Ghost." 
The  "origin  of  the  Anglo-Saxon  name  of  'White  Sunday, 
which  also  occurs  in  Icelandic,  is  somewhat  obscure,  for 
in  the  Roman  Church  the  Dominica  in  Albis  (Low  Sunday), 
so  called  from  the  white  robes  then  worn  by  candidates  for 
baptism,  has  always  been  the  Sunday  immediately  follow- 
ing Easter.  A  very  probable  suggestion  is  that  in  northern 
countries  the  colder' climate  made  it  desirable  to  postpone 
the  great  baptismal  festival  to  a  time  when  the  spring 
season  was  further  advanced. 

WHITTINGTON,  a  town  of  Derbyshire,  England,  is 
situated  on  the  Chesterfield  Canal  and  on  the  Midland 
liailway.  9}  miles  south-east  of  Sheflield  and  153  north- 
north-wtst  of  London.  The  church  of  St  Bartholomew,  in 
the  Early  English  style,  was  erected  in  1863  near  the  site 
of  an  older  one ;  it  contains  the  old  font  and  also  a  mural 
monument  to  the  antiquary,  Dr  Pegge  (died  1796).  The 
principal  works  are  large  iron  factories.  The  jiiamifaeture 
of  stone  bottles  and  coarse  earthenware  is  also  carried  on. 
Whit  cington  was  placed  under  the  government  of  a  local 
board  in  1873.  The  population  of  the  urban  sanitary 
district  (area  1581  acres^  was  5578  in  1871  and  7271  in 
1881. 

WHITTINGTON,  Sm  Richaud  (died  1423),  was  the 
son  of  Sir  William  de  Whittington  of  Pauntley,  Gloucester- 
shire, who  died  an  outlaw  in  1360.  His  mother  was  Joan, 
daughter  of  William  Mansell,  who  was  high-sh-.riff  of 
Gloucestershire  in  1308.  Richard  Whittington  makes  his 
first  appearance  in  1379,  when  he  contributed  five  marks 
to  a  city  loan.  In  1392  he  was  elected  alderman  and 
sheriff  of  London,  being  at  that  time  a  member  of  the 
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Mercers'  Company.  He  was  appointed  or  elected  mayor 
in  1397,  1398,  1406,  and  1419;  and  irf  1416  he  was 
chosen  member  of  parliament  for  London.  In  April  1402 
be  supplied  cloth  of  gold  for  the  marriage  of  the  king's 
daughter  Blanche  with  Louis,  son  of  the  emperor  Rupert, 
and  four  years  later  (July  1406)  for  that  of  Philippa  and 
Erik  Vn..of  Denmark.  Li  March  1413  the  king  repaid 
him  a  loan  of  £1000,  and  in  September  1415  he  was 
granted  a  lien  on  the  customs  of  Boston,  Kingston-dn- 
Hull,  and  London,  in  discharge  of  700  marks  lent  to 
Henry  V.  (by.  whom  he  seems  to  have  been  knighted). 
He  died  in  March  1423.  Among  his  chief  benefactions 
by  will  were  the  rebuilding  of  St  Michael's  church,  in  con- 
nexion with  which  he  founded  a  college,  and  of  Newgate. 
He  is  said  to  have  also  restored  St  Bartholomew's  hospital, 
London. 

All  that  is  known  about  'Wiiittington  has  been  carefnlly  collected 
in  the  Rev.  Samuel  Lysons'a  Model  Merchant  of  the  Middle  Ages 
(London,  1860),  from  which  the  above  account  is  taken.  Lysons 
argnes  very  strongly  in  favoar  of  the  famous  story  pf  "  Whittington 
and  his  Cat,"  and  rejects  the  rationalization  which  explains  the 
legend  by  supposing  AVhittington's  fortunes  to  hive  been  made  in 
the  voyages  of  a  mcdLcval  cat  or  merchant-vessel.  He  is,  however, 
only  able  to  trace  back  tlie  actual  quadn-pod  to  a  picture  which  is 
inscribed  "R  Whittington  1536."  Even  this  picture  he  had  never 
seen  ;  arid  he  lias  to  admit  that  it  bore  marks  of  having  been  altered 
from  iU  original  sije,  and  that  the  inscription  is  later  than  the 
alteration.  The  story,  however,  was  evidently  current  by  the  end 
of  the  16th  century.  Moreover,  it  is  said  that  the  figure  of  a  cat 
■was  represented  at  the  feet  of  the  statue  of  Liberty  on  the  gate  of 
Kewgate  previous  to  the  great  hre  of  1666 ;  or,  according  to  another 
account,  Whittington's  own  "statue  with  the  cat  remained  in  a 
niche  to  its  final  demolition  on  the  rebuilding  of  the  present  prison." 
In  repiiring  a  house  which  once  belonged  to  the  Whittington  family 
at  Gloucester  in  1862,  a  stone  of  ISth.century  workmanship  was 
discovered  and  on  it  appeared  in  bas-relief  the  figure  of  a  boy  nursing 
k  cat  in  his  arms.  All  this,  however,  cannot  be  said  to  go  very  far 
towards  proving  the  vencity  of  the  old  legend.  Clouston  (Popular 
Talet  and  Fidiont,  London,  1887,  ii.  65-78)  traces  the  main  features 
of  the  story  in  the  folk-lore  of  Denmark,  Rutsia,  Norway,  Brittany, 
and  even  Persia.  It  was  current  in  Italy  duiing  the  16th  century ; 
but  it*  earliest  appearance  seems  to  bo  in  Abdullah's  nuiory  of 
Pertta,  written  towards  the  dose  of  the  13th  century.  This  writer 
ascribes  the  occurrences  ho  tells  of  to  the  first  half  of  the  llth  cen- 
tury. Even  this,  in  Clouston's  opinion,  is  not  the  original  foim 
of  the  story,  which  from  one  or  two  of  it<  details  be  suspects  to  b« 
0.'  Buddhist  origin. 

WHITWORTH,  a  manufacturing  village  of  Lancashire, 
England,  is  Eituated  on  the  river  Spodden  and  on  the 
Rochdale  and  Bacup  branch  of  the  Lancashire  and  York- 
nhire  Railway,  3  miles  north  of  Rochdale.  It  possesses 
the  usual  characteristics  of  the  cotton-manufacturing  dis- 
tricts. Coal-mining  is  also  carried  on  in  the  neighbour- 
hood. The  church  of  St  Bartholomew  is  in  the  Early 
English  style.  The  manor  of  Whitworth  was  granted  to 
the  abbey  of  Stanilaw  in  the  reign  of  John.  A  local  board 
of  twelve  members  was  formed  in  1874.  The  urban  sani- 
tary district,  which  includes  the  villages  of  Hallfold,  Facit, 
and  Lcavingrcave,  had  an  area  of  8000  acres,  with  a  popu- 
lation of  11,892,  in  1881. 

WHOOPIXO-COUGH.     See  Hoora-o-Cot70H. 

WUORTLEHKRRY,  a  vernacular  name  corrupted  from 
the  I.atin  myrtUlu$,  under  which  appellation,  according  to 
Prior,  the  bcrrici  of  the  common  myrtle  were  employed  in 
the  Middle  Ages  for  culinary  purposes.  In  more  modem 
tini'  J  the  term  has  been  applied  to  various  Ri>ccies  of 
I'll  iiiium,  particularly  to  V.  Myrfillui,  also  known  as  the 
billKjrry.  The  berries  of  this  plant  have  a  considerable 
similarity  to  those  of  the  myrtle.  Several  Bpccics  of  I'fr- 
dnitim  occur  on  moorland*  throughout  tlio  northern  hcmi- 
(iplicre.  They  arc  low  shrulfl  allied  to  heaths,  usually 
with  evergreen  bavcs  ond  with  small  Ijcll-shnpcd  or  urn- 
»hai>cd- (li)Wir-i,  wliirh  have  an  inferior  ovary  surmounted 
by  five  calyx  IoIjcs.  The  slnmcna,  flioiijfh  iu  a  single  row, 
are  donblo  the  numlwr  of  the  rorolla  lobes.  The  anthem 
have  tuually  two  boms  at  the  back  and  are  gcnsroUy 


prolonged  at  the  top  into  two  longish  tubes,  each  with  & 
hole  at  the  extremity,  through  which  the  pollen  escapes. 
The  fruit  is  a  globular  or  ovoid,  many-seeded  berry.  T, 
MyrtiUus  and  V.  ■uHginosum  have  blue  berries ;  Y.  This 
idsea,  the  cowberry,  has  red  fruits.  A  hybrid  "between  I' 
yfyriillut  and  Y.  Yitis  xdeca,  called  Y.  intermedium,  occurs 
in  Shropshire  and  Staffordshire.  The  cranberry  (Oxy^ 
cocais)  is  very  closely  allied  to  the  whortleberry. 

WHYDAH.     See  Dahomey,  vol.  vi.  p.  765. 

■WICHITA,  a  city  of  the  United  States,  the  county 
seat  of  Sedgwick  county,  Kansas,  is  situated  on  the  east 
bank  of  the  Arkansas  river,  in  the  midst  of  an  extremely 
fertile  region.  It  is  entered  by  six  lines  of  railway,  thus 
being  one  of  the  most  important  railway  centres  of  the 
State.  Its  growth  has  been  remarkable,  even  iu  this 
region  of  rapid  development.  In  1870  its  site  was  with- 
out inhabitants;  in  1880  it  contained  4911  persons,  while 
in  1886  it  had  a  population  of  20,129.  making  it  the 
fourth  city  of  the  State. 

WICK,  a  royal  and  parliamentary  burgh  and  seaport  of 
Scotland,  the  county  town  of  Caithness,  is  situated  on  tho 
German  Ocean  at  the  head,  of  Wick  Bay  and  at  the  eastern 
terminus  of  the  Sutherland  and  Caithness  section  of  the 
Highland  Railway,  374  miles  north  of  Edinburgh  by  rail 
and  18i  south  of  John  O'Groat's  House.  It  consists  of 
the  old  burgh  of  Wick  on  the  north  bank  of  the  river, 
Louisburgh,  a  northern  continuation  of  Wick,  and  Pultney- 
towa  the  chief  seat  of  commerce  end  trade,  on  the  south 
side  of  the  river.  Pultneytown,  laid  out  in  1805  by  the 
British  Fishery  Society,  is  built  on  a  regular  plan ;  and 
Wick  proper  consists  chiefly  of  the  narrow  and  irregular 
High  Street,  oflf  which  is  the  temperance  hall,  with  Bridge 
Street,  somewhat  more  regularly  built,  and  containing  the 
town-hall  and  the  county  buildings.  In  Pultneytown 
there  are  an  academy,  a  chamber  of  commerce,  a  naval 
reserve  station,  and  a  fish  exchange.  The  port  consists 
of  two  harbours  of  fair  size ;  but  the  entrance  is  dangerous 
in  stormy  weather.  Sevei-al  expensive  schemes. for  con- 
structing a  breakwater  have  resulted  in  disastrous  failiu-e. 
In  1S86  the  nmijber  of  vessels  that  entered  the  port  wa.*: 
1128  of  109,142  tons,  the  number  that  cleared  1094  of 
103,162  tons.  The  average  value  of  the  exports  for  the 
five  years  ending  1887  was  about  £150,000  ;  but  in  1886 
it  was  only  £89,641.  The  chief  exports  are  fish,  cattle, 
and  agricultural  produce,  and  the  imports  include  coal, 
wood,  and  provisions.  Steamers  from  Granton  and  Aber- 
deen to  Thurso,  the  Orkneys,  and  the  Shetlands  call  at 
Wick  going  and  returning.  It  is,  however,  chiefly  to  ita 
fisheries  that  tho  town  owes  its  prosperity.  For  many 
years  it  was  the  chief  scat  of  the  herring-fishing  on  the 
east  coast  of  Scotland ;  but  its  insufficient  harbour  accom- 
modation has  greatly  hampered  its  progress,  and  both 
Peterhead  and  Fraserburgh  more  than  rival  it  as  fishing 
ports.  The  number  of  boats  belonging  to  the  [wrt  in 
1885  was  807  ;  tho  value  of  tho  herrings  cured  was 
£117,754  and  of  cod,  ling,  and  skate,  £61,928.  Ship- 
building, formerly  ])rosecuted,  has  now  been  discontinued  ; 
but  boat-building  and  net-making  are  extensively  carried 
on.  There  are  also  cooperages,  flour-mills,  steam  saw-mills 
a  rope  and  a  woollen  manufactory,  and  a  distillerj-.  Wick 
forms  one  of  a  group  of  |>arlinmcntury  burghs  called  tb« 
Wick  burgha.  The  |>opulation  of  the  ]»ttrliamcntnrj-  burgh, 
which  includes  the  royal  burgh  of  Wick,  Pultneytown,  and 
Louisburgh,  was  8145  in  1871  and  8053  in  1881.  In 
the  lost  year  tlic  population  of  the  royal  b\irgh  was  only 
1420.  in  18S3  the  royal  burgh  was  extended  by  tho  in- 
clusion of  liOuisburgh.  Tho  |>opulatiou  of  this  extended 
area  in  1881  wa»  2954. 

Wick  (VIk  or  •■hay")  ii  mentioned  ts  nrlr  ii  11«a  It  wu 
coaititutod  1  roytl  burgh  ly  Jtmn  VI.  In  IMS.  tic  suptrior  btiuf; 
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thtn  Gwii:*,  f«rl  of  Caithnisa.  Py  a  jurliamcnUry  bounty  in 
1765  tome  ^nip«tus  xras  t^ivcn  to  tb?  lirrnng-lishcry,  but  its  rval 
impoit4nc«  dstrs  from  the  constn'ction  of  a  harbour  in  1S08.  It 
Lu  Mnt  one  nieniWr  to  parliament  >in»  1S3'2. 

AVICKLIFFE.     Sec  Wvcliffe. 

WICKLOW,  a  maritimo  county  of  Ireland,  in  the  pro- 
vince of  Lcinstor,  is  bounded  on  the  h.  by  St  George's 
Channel,  N.  by  the  county  of  Dublin,  S.  by  >Vexford,  and 
W.  by  Oarlow  and  detached  portions  of  Kildare.  The 
area  iii  500,178  acres  or  alxjut  781  square  miles. 

r/iytical  Ftalurts. — The  coast  is  precipitous  ana  pic- 
turesque, but  very  dangerous  of  approach  owing  to  sand- 
banks. There  are  no  inlets  that  can  bo  properly  termed 
bays.  The  harbour  at  Wicklow  has  lately  been  improved; 
but  that  of  Arklow  is  suit-able  only  for  small  vessels.  To 
the  north  of  the  town  of  Wicklow  there  is  a  remarkable 
Ehingle  beach,  partly  piled  up  by  the  waves  and  currents. 
The  central  portion  of  the  county  is  occupied  by  a  granite 
mountain  range,  forming  one  of  the  four  principal  mountain 
groups  of  Ireland.  The  dicection  of  the  range  is  from 
uorth-cast  to  sonth-wcst,  and  the  highest  elevations  are 
generally  attained  along  the  central  line.  The  range 
consists  of  long  sweeping  moorlands,  rising  occasionally 
by  precipitous  escarpments  into  culminating  points,  the 
highest  summits  being  Kippure  (2i73  feet).  Duff  Hill 
(2369),  Douce  Hill  (2384),  and  Lugnaquilla  (3039).  The 
range  rises  from  the  north  by  a  succession  of  ridges  inter- 
sected by  deep  glens,  and  subsides  towards  the  borders 
cf  Wcjcford  and  Carlow.  Though  the  range  is  metamor- 
phic,  it  is  also  in  part  intrusive,  and  its  formation  has 
been  accompanied  by  a  considerable  elevation  of  Silurian 
rocks,  beyond  which  it  does  not  penetrate,  notwithstanding 
that  the  Cambrian  rocks  occupy  a  large  tract  along  the 
sea  coast.  In  the  valleys  there  are  many  instances  of  old 
river  terrace.?,  the  more  remarkable  being  those  at  the 
lower  end  of  Glenmalure  and  the  lower  end  of  Qlendalough. 
It  is  in  its  deep  glens  that  much  of  the  peculiar  charm  of 
Wicklow  scenery  b  to  be  found,  the  frequently  rugged 
natural  features  contrasting  finely  with  the  rich  and 
luxuriant  foliage  of  the  extensive  woods  which  line  their 
bonks.  Among  the  more  famous  of  these  glens  are  the 
Dargle,  Glencree,  Glen  of  the  Downs,  Devil's  Glen,  Glen- 
malure, Glen  of  Ismail,  and  the  beautiful  vale  of  Ovoca. 
The  eastern  districts  of  the  county  are  occupied  by  clay 
slate  or  quartzite,  the  latter  of  which  presents  frequently 
a  smooth  polished  surface  and  shows  indications  of  Glacial 
erosion.  Evidences  of  Glacial  actio3*aIso  appear  in  the 
moraines  of  Glenmalure  and  Glendalough.  The  principal 
rivers  are  the  Liffay,  on  the  north-western  border;  the 
Vartry,  which  passes  through  Devil's  Glen  to  the  sea  north 
of  Wicklow  Head ;  the  Avonmore  and  the  Avonbeg,  which 
unite  at  the  "  meeting  of  the  watev  "  to  form  the  Ovoca, 
which  is  afterwards  joined  by  the  Aughrim  and  falls  into 
the  sea  at  Arklow ;  and  the  Slaney,  in  the  west  of  the 
county,  passing  southwards  into  Carlow.  There  are  a 
number  of  small  but  romantic  lakes  in  the  valleys,  the 
principal  beinj,  Loughs  Dan,  Bray,  and  Tay  or  Luggelaw, 
and  the  loughs  of  Glendalough. 

Mixeralt. — Lcacl  is  raised  at  Lugganure  (near  Eathdrum),  the 
principal  lead  mine  in  Ireland.  In  1796  gold  was  discovered  near 
C.-oghan  KinalieU,  but  not  in  quantities  to  rehder  working  re- 
muneratirc.  Auriferous  silver  occurs  in  the  slaty  strata,  'ihere 
•re  important  copper  mines  at  Ovoca,  where  sulphur  and  iron  are 
also  dug.  Slatea  for  roo&ng  arc  quarried  at  Dunganstown  and  else* 
where.  Limeatone,  limestone  gravel,  and  marl  are  obtained  near 
the  sea  and  in  the  river  valleys. 

AgricuUure. — According  to  the  latest  landowners'  return,  Wick- 
low was  divided  among  1041  proprietors,  possessing  497,056  acres, 
«t  an  annnal  valuation  of  £2M,cO0,  or  about  10s.  2jd.  per  acre. 
■  'Tiere  were  also  about  2500  acres  of  waste  laud.     Of  the  proprietors 

r'»4,  or  rather  more  than  a  half,  possessed  less  than  1  acre  each. 

*  At  following  pt-ssessed  over  800O  acres  each  : — William  Kemniis, 
-•.042  ;  J.  8.  Jloore,  S731  ;  II.  A.  G.  Cunniughame,  10,479  ;  earl  of 


Mcath.  14,718  ;  marquis  of  Downshire,  15,766  ;  e.irl  of  Carysfort, 
1«,292  ;  J.  XIaudevillo  Hugo,  17,937  ;  earl  of  Wicklow,  22,^1 ; 
marquis  of  Waterford,  26,035  ;  Viscount  Powerscourt,  36,69^  and 
carl  Fitiwilliara,  89,891.  The  climate  near  the  sea  is  ix'markably 
mild,  and  permits  the  myrtle  and  nrbiUus  to  prow.  Thrf  land  iu 
the  lower  grounds  is  fertile  ;  and,  although  tiio  greater  part  of 
the  higher  districts  is  covered  with  heath  and  tuif,  it  alVords  good 
pisturago  for  sheep.  There  is  a  considerable  extent  of  natural 
timber,  as  well  as  ortificial  plantations.  Out  of  a  total  area  of 
499,894  acres  in  1SS6  105,642  or  21 '1  per  cent,  were  under  crops, 
234,890  or  47  per  cent,  under  grass,  175  acres  fallow,  19,479  or  3'9 
per  cenL  woods  and  planutions,  29,028  or  6-8  per  cent,  bog  ami 
marsh,  94,847  or  189  per  cent  barren  mountain  land,  and  16,333 
or  3-3  per  cent  water,  roads,  fences,  ic.  The  total  number  of 
holdings  in  16S6  was  only  8072  and  their  size  is  much  above  the 
average  for  Ireland,  70  being  above  500  acres  in  extent,  973  be- 
tween 100  and  500  acres,  2615  between  30  and  100  arics,  284S 
bitwecu  5  and  30  acres,  855  between  1  and  6  acres,  and  913  not  ex- 
ceeding 1  acre  each.  Between  1849  and  1886  the  area  under  crops 
decreased  from  126,251  to  105,642  acres  ;  but  within  the  last  ten 
years  •  thff  decrease  was  not  so  marked,  the  area  in  1876  being 
111,488  acres.  The  area  under  meadow  and  clover  has  been  gradu- 
ally incrca.sing:  in  1849  it  was  50,793  acres,  and,  while  in  1876 
it  was  60,066  acres,  in  1866  it  was  60,390.  The  area  under  green 
crops  shows  very  slight  fluctuations  :  in  1849  it  was  18,637  and  in 
1886  it  W.1S  18,114.  Potatoes  and  turnips,  which  occupied  respect- 
ively 10,847  and  5304  acres  in  1886,  have  not  norcoptibly  altered 
in  the  proportions  of  the  areas.  The  decrease  in  tnoarea  under  corn 
crops  has,  on  the  other  hand,  been  remarkable  ;  from  56,616  acres 
in  1849  it  fell  to  31,361  iu  1876  and  to  27,129  in  1886.  The  area 
under  wheat  in  1819  was  7S17  acres,  but  between  1876  and  1886 
it  decrcivsed  from  3639  to  814  acres.  The  area  under  oats  has  de- 
creased from  44,527  acres  in  1849  t"  26,920  in  1376  and  25,344  in 
1886  ;  the  area  under  barley,  bore,  and  otlier  corn  crojis  being  in 
these  years  4272,  1480,  and  971  acres  respectively.  The  number  of 
horses  in  1886  was  11,300  (of  which  7206  were  used  for  agricul- 
tural purposes),  asses  3466,  mules  351,  cattle  81,677  (of  which 
24,523  were  milch  cows),  sheep  169,334,  pigs  22,329,  and  goats  6278. 

Communicalion. — The  Dublin,  Wicklow,  and  Wexford  Railway 
skirts  the  coast  from  Bray  to  tlie  town  of  Wicklow,  after  which 
it  bends  westward  to  Rathdrum,  and  then  passes  by  the  vale  of 
Ovoca  to  Arklow.  At  Wooden  Bridge  a  brancn  goes  olf  south-west- 
wards to  Shillelagh. 

UanufaduTcs  and  Trade. — Except  in  the  Ovoca  district,  where 
the  mining  industry  is  of  some  importance,  the  occupations  are 
chiefly  agricultural.  The  manufacture  of  flannel,  which  formerly 
gave  employment  to  a  considerable  number  of  people,  is  now  in  a 
very  depressed  condition.  Herring  and  round  flsh  are  caught  off 
the  coast,  but  these  fisheries  are  much  neglected.  There,  is,  how- 
ever, a  rather  prosperous  oyster  fishery  at  Arklow.  Of  late  years 
the  harbour  at  Wicklow  has  been  improved,  the  bed  of  the  river 
deepened,  and  a  steam-packet  jiier  erected. 

Adminisiration  and  Popnhuion. — According  to  De  Burgo's  esti- 
mate, the  population  of  Wicklow  in  1760  amounted  to  43,872  ;  the 
parliamentary  census  of  1612  placed  it  at  83,109  ;  by  1821  it  had 
increased  to  110,767,  and  by  1841  to  126,143,  but  by  1861  it  had 
diminished  to  66,451,  by  1871  to  78,697,  and  by  18S1  to  70,386 
(males  35,101,  females  35,285).  Roman  Catholics  in  1881  num- 
bered 79'9  per  cent  of  the  population,  Protestant  Episcopalians 
18*3  (an  unusually  large  pro]>ortion  for  the  south  of  Ireland),  Pres- 
byterians 0'4,  Methodists  TO,  and  other  denominations  04.  The 
number  of  persons  who  could  read  and  write  numbered  57*4  of  the 
population,  able  to  read  only  12-8  per  cent,  illiterate  29'8.  There 
were  none  who  could  speak  Irish  only,  and  the  number  who  could 
s[)eak  Irish  and  English  was  243.  M'icklow,  which  formerly  re- 
turned two  members  to  parliament,  was  iu  1885  formed  into  two  i 
parliamentary  di\isions,  an  eastern  and  a  western,  each  returning 
one  member.  The  principal  towns  are  part  of  Bray  (43S7),  a 
fashionable  watering-place,  the  other  part  (2148)  being  in  Dublin  ; 
Wicklow  (3391),  the  county  town  ;  and  Arklow  (4777),  a  fishing- 
station  of  some  importance.  The  county  is  divided  into  eight 
baronies  and  contains  fifty-nine  parishes.  According  to  the  Pro- 
testant Episcopal  arrangements,  it  is  in  the  dioceses  of  Dublin  and 
Glendalough,  with  portions  in  those  cf  Leighlin  and  Ferns-  It  is 
in  the  home  or  Lcinster  circuit ;  and  assizes  arc  held  at  Wicklow 
and  quarter-sessions  at  Bray,  Baltinglass,  Tin.alicly,  Arklow,  and 
Wicklow.  There  are  ten  petty  sessions  districts  within  the  county, 
and  portions  of  four  others-  It  includes  two  poor-law  unions  and 
portions  of  the  unions  of  Naas,  Eathdown,  and  Shillelagh.  It  is 
m  the  Dublin  military  district. 

History  and  A'lti'juitics. — On  the  division  of  the  district  of  the 
Pale  by  King  John  into  twelve  counties  Wicklow  was  included  in 
Dublin  county.  It  was  made  a  separate  county  by  James  I.  in 
1B05.  It  sided  with  the  royal  cause  during  the  Cromwcllinn  wars, 
but  on  Cromwell's  advance  submitted  to  him  without  striking  a 
blow.  During  the  rebellion  of  1793  some  of  the  insurgents  took 
refuge  within  its  mountain  fastnesses.     An  engagement  took  place 
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Mnveen  them  ana  General  Holt  near  Auchrim,  which  was  speodfly 
dKided  in  Holt's  favour  ;  a  second  vrti  fought  at  Arklow  between 
th«m  and  General  Keedharo  with  a  similar  result.  Of  the  ancient 
cromlechs  there  are  three  of  some  interest,  one  near  Enniskerry, 
another  or>  the  summit  of  Lognaquilla,  and  a  third,  with  a  druidical 
circle,  at  Donoughmore.  There  are  compararively  unimportant 
monastic  remains  at  Kathdrum,  Baltinglaas,  and  Wicklow.  The 
ruins  in  the  vale  of  Glendalongh,  known  as  the  "seven  churches," 
are,  with  the  doubtful  exception  of  Clonmacnoise,  the  most  remark- 
able ecclesiastical  remains  in  Ireland.  They  owe  their  origin  to  St 
Kevin,  who  lived  in  thj  vale  as  a  hermit,  and  is  reputed  to  have 
died  on  3d  June  618.  On  the  site  of  St  Kevin's  cell  an  extensive 
monastic  establishment  was  founded,  and  around  it  a  town  sprang 
up,  which  was  long  famed  as  a  seat  of  learning.  The  buildings 
which  constitute  the  "  seven  churches  "  are  the  round  tower,  one  of 
the  finest  in  Ireland,  110  feet  in  height  and  51  in  circumference  ; 
St  Kevin's  kitchen  or  church,  of  which  the  nave,  25  feet  by  15, 
with  a  curious  high-pitched  roof  and  a  round  belfiy  (supposed  to 
be  the  earliest  example  of  a  round  h<;lfry  springing  from  tne  roof  or 
gable),  still  remains;  a  structure  within  the  cemetery  called  the 
cathedral,  in  a  state  of  great  dilapidation,  bot  from  its  position  and 
dimensions  seemingly  well  entitled  to  its  name  ;  the  lady  chapel, 
chiefly  remarkable  for  its  doorway  of  wrought  granite,  in  a  s^le  of 
architectare  allied  to  the  Greek  ;  Trinity  <iurcU,  consisting  of  nave 
(29  feet  6  inches  by  17  feet  6  inches),  chancel  (13  feet  6  inches  by 
9  feet),  and  a  basement  story,  and  presenting  some  of  the  finest 
characteristics  of  the  ancient  architecture  of  Ireland,  including  a 
very  beautiful  specimen  of  the  sqoare-headed  doorway  ;  the  monas- 
tery,  or  St  Saviour's  abbey,  with  peculiar  omamcntiil  sculpture,  and 
supposed  to  contain  the  tomb  of  St  Kevin  ;  and  the  Refeart  or  ceme- 
tciy  church.  In  the  cemetery  and  all  along  the  valley  there  are  a 
large  number  of  monuments  and  stono  crosses  of  various  size  and 
style.  The  cave  known  as  St  Kevin's  bed  shows  evidence  of  having 
been  artificiallyconstructed,  but  is  probably  only  an  enlarged  natural 
cavity.  Of  the  old  fortaliccs  or  strongholds  associated  with  the  early 
wars  those  of  special  interest  are  Black  Castle,  near  Wicklow,  origin- 
ally founded  by  the  Norse  invaders,  but  taken  by  the  Irish  in  ISOl, 
and  afterwards  rebuilt  by  WiJliim  Fitz 'William  ;  the  scattered  re- 
mains of  Castle  Kevin,  the  ancient  stronghold  of  the  O'Toolcs,  by 
■whom  it  was  probably  originally  built  in  the  12th  century  ;  and 
the  ruins  of  the  old  castle  of  the  Ormondes  at  Arklow,  founded  by 
Theobald'  Fitz  Walter  (died  12S5),  the  scene  of  frequent  conflicts  up 
to  the  time  of  Cromwell,  by  whom  it  was  demolished  in  1649,  ana 
now  containing  \nthin  the  interior  of  its  ruined  walls  a  constabu. 
lary  barrack.  The  fine  mansion  of  Powerscourt  occupies  the  site  of 
an  old  fortilice  founded  by  De  la  Pocr,  one  of  the  kni^'bts  who 
landed  with  Strongbow  ;  in  the  reign  of  Henry  VIII.  it  was  taken 
by  the  O'TooIes  and  O'Brj-nes.  (T.  F.  H.) 

:  WIDDIN,  or  WiDiJJ,  a  fortified  town  of  Bulgaria,  within 
20  miles  of  the  Servian  frontier  and  about   130  miles 
south-east  of  Belgrade,  in  44°  N.  lat.  and  22°  50'  E.  long. 
It  occupies  a  strong  position  on  the  right  bank  of  tlie 
Danube  over  against  the  Roumanian  town  of  Kalafat,  with 
whioh  it  is  connected  by  a  bridge  of  boats  over  a  mile  long. 
Owing,  to  its  low  situation,  the  soil  is  mx-^hy  and  the  city 
' .  liable  to  intindation  (six  floods  having  occurred  since 
1839).     Its  population  io  1888  amounted  to  1.3,435,  in- 
tmding  6929  Bulgarians,  3387  Turlcs,  and   1304  Jews. 
Tbe'iCiudel,  alwajB  a  fonnidable  stronghold,  has  recently 
been  strengthened  and  enlarged  with  a  double  line  of  ram- 
parts reaching  to  the  water's  edge,  while  on  the  land  side 
the  approaches  are  naturally  protected  by  the  extensive 
■      ti  formed  hero  by  a  sharp  bend  of  the  Danube 
t  to  the  south.     The  old  town  within  these 
-'••  :-'-'■  •    1  exclusively  by  Mohammedans, 
lal  aspect,  with  its  mosques, 
.  •...,  L,'j-j  .;.ills  lining  the  bazaar  or  main 
)  of  Plevna  Ulicv      TTiero  are  a  few  local 
.  1,  o ,  ii,,>  malcing  of  gold  and  silver  filigree 
flour,  and  cutlery,  besides  »  brink 
.-.  .  in  the  bands  of  the  Jcn-8  and  BnJ- 

in  the  Danabe  are  of  some  import- 
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r  the  Boman  town  ot  Sontnin  in 
'•!'!*d  w^th  the  l*nnnnr>ian  Booonis, 
lium.  Its 
luTTal  and 
row  of  the 
ing  defeat 
■].  It  was 
;i  sLirniig  crout*  uufing  ii)«  huuO'  I  urituli  wan  of 


1654-55  and  1877-78,  and  successfully  resisted  the  assaults  of  tfc» 
Servians  in  the  Servo-Bulgarian  War'of  1SS6-57. 

WIDXES,  a  manufactvtring  town  of  Lancashire,  Eng- 
land, is  situated  on  the  Mersey,  where  it  is  joined  by'tha 
Sankey  Brook  Navigation,  and  on  the  London  and  North- 
Western  Railway,  13  miles  south-east  of  Liverpool  and  188 
from  London.  Capacious  private  docks  were  constructed 
in  1806  and  extended  in  1884.  The  Mersey  is  crossed  by 
a  wrought-iron  bridge,  1000  feet  long  and  95  in  heigt, 
completed  in  1868,  and  having  two  lines  of  railway  and  a 
footpath.  The  church  of  St  Mary  was  erected  in  1865, 
that  of  St  Ambrose  in  1680,  and  that  of  St  Paul  in  1884. 
Widnes  is  one  of  the  principal  seats  of  the  alkali  and  so^p 
manufacture,  and  has  also  grease-works  for  locomotives  and 
waggons,  copper-work3,  iron-foundries,  oil  and  paint  works, 
and  sail<loth  manufactories.  It  is  governed  by  a  local 
board  of  fifteen  members.  Until  comparatively  recent 
years  it  was  a  small  township,  dependent  chiefly  on  agri- 
culture. In  1851  the  population  was  under  2000,  but  by 
1861  the  ntimbers  hcd  more  than  trebled.  In  1871  the 
population  of  the  urban  sanitary  district  (area  3339  acres) 
was  14,359,  and  24,935  in  18S1 ;  in  1888  it  was  estimated 
to  exceed  30,000. 

The  barony  of  Widnes  earns  from  the  Lacy  family  to  the  dukea 
of  Lancaster  and  thence  to  the  crown.  In  1554-55  it  was  declared 
to  be  part  of  the  duchy  of  Lancaster. ' 

WIELAXD,  Christophbr  Mjustdi  (1733-1813),  Ge^ 
man  man  of  letters,  was  bom  on  the  5th  September  1733 
at  Oberholzheim,  a  Swabian  village  near  Biberach,  then  an 
imperial  city.  He  was  carefully  educated  by  his  father, 
who  was  a  clergyman  at  Oberholzheim  ;  and  at  a  veryteJ'j 
age  he  gave  evidence  of  a  strong  literary  impulse.  In  his 
fourteenth  year  he  was  sent  to  the  school  of  Klosterbergen, 
near  Magdeburg,  where  he  attracted  a  good  deal  of  atten- 
tion, not  only  bj-  his  knowledge  of  the  classics  and  of  French 
and  English  literature,  but  by  his  power  of  lucid  and  grace- 
ful cxpressit)n.  When  he  was  about  sixteen  he  left  school 
and  went  to  live  with  a  relative  at  Erfurt,  who  undertook 
to  prepare  him  for  the  university  by  reading  with  him  the 
writings  of  the  philosopher  Wolff.  Having  spent  a  year 
and  a  half  with  this  relative,  he  went  for  some  time  to 
Biberach,  whither  his  father  had  been  transferred  from 
Oberhobheim.  At  Biberach  he  met  a  young  kinswoman, 
Sophie  Gutermann,  with  whom  he  fell  inwove,  and  Who 
exercised  a  powerful  influence  upon  the  development  of 
his  intellect  and  imagination.  While  talking  with  her, 
after  they  had  heard  his  father  preach  a  sermon  on  the 
text  "  God  ia  Love,"  he  conceived  the  scheme  of  his  first 
poem.  Die  A'atur  dtr  Dingt.  In  1750  he  went  to  the 
vmiversity  of  Tiibingen,  nominally  for  the  purpose  of 
studying  law;  but  in  reality  he  devoted  his  attention 
wholly  to  literature.  At  Tiibingen  ho  wrote  his  poem  on 
the  Nature  of  T/iing.',  and  in  1752  it  was  published  anony- 
mously. Hero  also  he  \^TOto  Anti-Ond,  Lctx^ttan/i  rtuf  den 
FriiMing,  2forali»-he  Brif/f,  and  Moralisrhe  ErMhIvngen. 
At  homo  Wieland  had  been  strictly  brought  up,  and  his 
home  training  Jiad  been  confirmed  at  the  Klosterbergen 
school,  the  headmaster  of  which  was  a  member  of  the 
Btraitcst  sect  of  the  Pietists.  In  his  early  writings,  there- 
fore, Wieland  appears  as  a  youth  of  a  deeply  serious  dis- 
position, with  an  ardent  enthusiasm  for  what  ho  conceite* 
to  bo  the  hinhent  ideas  of  theology  and  ethics. 

Bodmcr,  the  Swiss  critic  and  poet,  strongly  attracted  by 
this  n<?w  lil<'mry  forro,  cordially  invite»l  Wieland  to  visit 
him  at  Zurich.  Wieland  accepted  the  invitation,  and  lived 
for  many  months  in  Bodmcr 's  house.  In  1754  tho  two 
friends  jiartcd;  for,  although  they  ha<l  ai>i>ar«ntly  tho  same 
aims  and  mntivc^  thoy  were  in  renlity  very  unlike  one 
another,  and  IVxlmct  was  apt  •-  •  -•  'M her  too  Mtcn- 
Utioualy  the  ]>art  of  a  guide  u;.  WicUnd  xon- 

tinued  to  reside  in  owilicrland,  rc;..,„ ,  .:i  Zurich  about 
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£re  j-van  oiul  io  Bern  about  k  year,  and  snpporting  liim- 
self  by  vorking  as  a  tutor.  During  tbe  early  |«rt  of  his 
residence  in  i>witzorlami  Wieland  luoiiitainvd  tiic  serious 
tone  that  had  marked  his  first  nTitings.  In  his  Briefe  nan 
Ttntorhmtn  am  /linlfrlnssfnt  frtundf,  Syntpatfiien,  £»tp- 
/fiM/m^ot  eute$  CfirutfiL,  and  other  works  of  this  period  he 
sought  to  give  ex^iression  to  the  loftiest  spiritual  aspira- 
t  .r  I ;  and  iu  the  letter  in  which  ho  dedicated  the  £mp- 
■  7<rn  to  the  court  preacher  Sack,  in  Berlin,  he  went 
;  !.;^  way  to  rebuke  the  frivolity  of  certain  Anacreontic 
;  ho  denounced  ns  "a  baud  of  epicurean  pagans." 
is  mystical  aud  ascetic  doctrines  did  not  at  all 
correspond  to  his  real  imi>ulses,  and  soon  after  he  left 
Bodmer's  house  hff  bej-Tin  to  feel  that  he  had  misunderstood 
his  own  character.  His  piety  became  less  enthusiastic,  and 
he  learned  to  have  a  keen  appreciation  of  pleasures  which 
he  had  formerly  condemned  as  incompatible  with  any  high 
or  worthy  conception  of  the  ends  of  human  life.  This 
change  led  to  a  kind  of  literary  activity  wholly  different 
from  that  by  which  he  had  made  his  reputation.  He 
wrote  two  dramas,  Johanna  Grey  (in  which  he  made  free 
use  of  Rowc's  play  Lady  Jane  Grey)  and  Clementina  von 
Porelta ;  and  he  chose  as  the  subject  of  an  epic  poem 
the  career  of  Cyrus,  who  was  to  be  presented  as  a  hero 
closely  resembling  Frederick  the  Great.  Cyrus  he  never 
finished;  but  he  completed  Araspes  und  Pantheq,  a  poem 
in  which  he  developed  an  episode  from  the  Cyropsdia  of 
Xenophon. 

In  1760  he  settled  at  Biberach  as  director  of  the 
chancery.  The  appointment  was  a  poor  one,  and  for  a 
time  Wieland  found  life  at  Biberach  extremely  dull  and 
tiresome.  By  and  by,  however,  he  made  the  acquaintance 
of  Count  Stadion,  tn  experienced  man  of  the  world,  at 
whose  house  Wieland  became  a  constant  visitor  ;  there  he 
met,  among  many  other  persons  whose  society  he  liked, 
his  first  love,  Sophie,  who  had  married  Vori  Laroche,  the 
count's  confidential  friend  and  "  factotum."  Under  these 
new  influences  the  change  of  tone  which  had  been  begun 
in  Switzerland  was  soon  completed ;  and  in  Don.  Sylvio 
von  Rosalra  (17C4),  a  romance,  intended  to  be  taken  as 
an  imitation  of  Don  Quixote,  he  gave  himself  the  pleasure 
of  laughing  at  principles  and  sentiments  which  he  had 
formerly  held  to  be  sacred.  This  work  was  followed  by 
Komiache  Er:iiklungen  (1766),  the  cynical  grossness  of 
which  far  surpassed  that  of  any  contemporary  German 
writer.  Wieland  himself  seems  to  have  felt  that  in  these 
tales  he  had  gone  too  far,  for,  although  in  his  nest  work, 
Aynthon  (1766-C7),  the  hero  of  which  is  a  disciple  of 
Plato,  he  sometimes  treads  on  slipperj'  ground,  his  ulti- 
mate aim  is  to  show  that  the  true  rule  of  life  is  to  hold 
the  balance  even  between  ths  spiritual  and  the  physical 
impulses  of  man.  His  unfinished  Idris  und  Zenide  (1768) 
has  a  less  worthy  motive ;  but  in  the  didactic  poem  jl/«s- 
arion  (1768)  he  returned  to  the  idea  of  Agalhon,  that 
fanaticism  and  sensuality  are  equally  opposed  to  enduring 
happiness,  and  that  he  is  most  to  be  envied  who  knows 
how  to  gratify  all  legitimate  impulses  without  allowing 
any  of  them  to  become  unduly  powerful.  To  Wieland, 
when  his  mind  and  character  were  fully  developed,  this 
law  of  conduct  seemed  to  be  the  highest  to  which  man  can 
attain,  and  ho  was  never  tired  of  indirectly  expounding  it 
in  his  later  wTitings.  At  Biberach  he  devoted  much  time 
to  the  study  of  Shakespeare,  and  in  1762-66  he  published, 
in  eight  volumes,  translations  of  twenty-two  of  Shake- 
speare's i>lays. 

In  l"o5  Wieland  had  married  a  lady  of  Augsburg,  to 
whom  he  was  warmly  attached.  Four  years  aiter\vard3 
he  was  made  jjrofessor  of  philosophy  at  Erfurt,  where  he 
remained  until  1772.  During  his  stay  at  Erfurt  he  wrote 
Dialogen  dts  Dioyenei  von  Sinope ;  B'.ilrage  zur  geheimen 


Getchichte  des  mentchlichen  Verstandes  vnd  Her:cns,  am 
den  Archiven  der  Katur ;  Dtr  goldcne  Spiegel;  Die 
Gra^ien,  a  didactic  poem  ;  Combabus,  a  disagreeable  tale 
in  verso ;  and  Der  neue  Amadis,  a  comic  poem  ia  eighteen 
cantos. 

In  1772  Wieland  settled  for  life  at  Weimar,  his  position 
at  first  beicg  that  of  a  tutor  to  tlio  two  sons  of  the 
duchess  Anna  Amalia.  Hero  ho  founded  the  monthly 
periodical,  Der  Deutsche  Afercu:\  which  ho  edited  until 
1796.  For  this  periodical  ho  wrote  constantly,  and,  con- 
sidering the  immense  number  of  his  productions,  it  is 
surprising  that  he  was  able  to  maintain,  on  the  whole,  so 
high  a  level  of  excellence.  By  far  the  best  of  his  works 
is  the  poem  Olcron,  the  only  work  liy  him  wliich  has  still 
a  wide  circle  of  readers  in  Germany.  It  was  published  in 
1780.  Among  other  original  writings  produced  in 
Weimar  may  be  named  a  comic  romance.  Die  Geschichte 
der  Alderiten  (1774),  Der  vcrklagte  Amor  (1774),  Das 
Wintermiirchen  (1776),  and  Das  SommermCin-hen  (1777). 
In  1782  and  17S6  appeared  translations  of  the  Epistles 
and  Satires  of  Horace;  and  iu  1788  and  1789  he  issued  a 
translation  of  Lucian,  his  study  of  whom  led  to  his  writing 
Neue  Gutiergespraehe  (1791),  Gehcime  Gesc/iirhte  des  riiilo- 
sophen  Peregrinus  Proteus  (1701),  and  AgathoJiimoa  (17^0). 
From  1793  to  1802  he  was  engaged  in  issuing  a  revised 
edition  of  his  writings ;  but  in  1796  he  found  time  to 
establish  a  new  periodical.  Das  Attische  J/mscwto,  in  which 
ha  printed,  among  other  things,  translations  of  some  of 
the  comedies  of  Aristophanes.  In  1797  AVieland  bought 
Osmannstadt,  an  estate  near  Weimar  ;  and  there  he  lived 
for  some  years  with  his  large  family.  At  Osmannstadt 
he  wrote  his  last  important  romance,  Aristipp  und  einige 
seiner  Zcitgenossen  (1800-2).  In  1801  his  wife  died,  and 
two  years  afterwards  he  sold  his  estate  and  returned  to 
Weimar,  where  he  spent  his  last  years  in  translating  and 
annotating  the  Letters  of  Cicero.  He  died  on  20th 
January  1813. 

Ticknd  WHS  a  man  of  many  moods,  and  Iiis  friends,  when  talk- 
ing with  liim,  could  never  be  quite  sure  that  they  would  not  un- 
intentionally offend  Lim.  But,  althou^li  vajn  and  over.sensitive, 
he  often  gave  evidence  of  an  essentially  humane  and  generous 
spirit.  As  a  TVTiter  he  lacked  force  of  imagination  and  depth  of 
feeling  ;  and  even  at  his  best  he  had  too  narrow  a  range  of  vision 
to  be  a  great  moral  teacher.  Nevertheless,  ho  haa  an  important 
place  in  tlie  history  of  German  literature.  He  was  the  founder  in 
Oerinany  of  tlie  psychological  romance,  and  few  of  his  successors 
in  this  kind  have  surpassed  his  delicate  and  subtle  analyses  of 
complicated  motives.  Both  in  prose  and  in  verse  he  was  a  master 
of  the  art  of  composition,  and  most  of  the  younger  wrifers  of  his 
.day  learned  something  from  the  clearness,  ease,  and  grace  of  his 
style.  To  him  belongs  the  merit  of  having  first  suggested  to  his 
countrymen  that  it  might  be  worth  their  ^vhile  to  study  their 
native  literature  as  well  as  that  of  France,  England,  and  Italy. 

Wiclatiil's  ColUi:tcd  Works,  edited  by  Oruber,  were  issued  in  &3  vols,  in  1818- 
lS23and  in  80  vols,  in  1851.5fl.  There  are  biographies  of  him  by  Gruber  (1827-23), 
Loebell  (185S),  on'l  Oftei'dinftcn  (1877).  Much  light  is  tlirowii  on  his  character 
1)V  hi.s  kttcrs ;  see  Aitsijewuhlte  Jlriefc  (ISIS-IO)  aud  Brii^e  OH  Sophie  Laroche 
(1820).  (J.  BI.) 

W'lENER  NEUSTADT.     See  Neustadt. 

WIESBADEN,  capital  of  the  former  duchy  of  Nassau 
and  now  the  chief  town  of  a  district  in  the  province  of 
Hesse-Nassau  in  Prussia,  disputes  with  Baden-Baden  the 
title  to  be  considered  the  most  frequented  and  most 
fashionable  watering-place  in  Germany.  It  is  situated  in 
a  small  and  fertile  valley  ou  the  south-west  slopes  of 
Mount  Taunus,  5  miles  to  the  north  of  Mainz  and  3  miles 
from  the  Rhine  (see  the  subjoined  plan).  The  town  is 
neat  and  well-built,  with  broad'  and  regular  streets.  Its 
prosperity  is  entirely  owing  to  its  hot  sprin^j;  and  the 
general  character  and  appearance  of  the  place,  with  its 
numerous  hotels,  lodging-houses,  villas,  bath-houses,  pro- 
menades, and  places  of  entertainment,  are  dictated  by  the 
requirements  of  the  visitors,  who  number  annually  about 
60,000.  The  principal  buildings  are  the  palace,  built  in 
1837-42  and  restored  in  1882;  the  Cursaal,  a  largo  and 


560 


W  I  F  —  W  I  G 


Environs  of  Wiesbaden. 


handsomely  fitted  np  establishment,  built  in  1810,  and 
adjoined  by  a  beautiful  and  shady  park ;  the  Protestant 
church,  built  of  polished  bricks  in  1852-60,  with  five  tall 
towers,  in  the  Gothic  style ;  the 
Boman  Catholic  church ;  the  new 
synagogue  in  the  Moo^sh  style ; 
the  museum,  with  a  picture  gal- 
lery, a  collection  of  antiquities, 
and  a  library  of  70,000  volumes  ; 
the  theatre;  the  Berg  church;  and 
the  Russian  chapel,  erected  on  the 
Xerobergin  1855.  Wiesbaden  con- 
tains numerous  scientific  societies 
and  educational  institutions,  in- 
cluding a  well-known  chemical 
laboratory.  The  thermal  springs 
contain  only  i  per  cent,  of  salt, 
and  very  little  carbonic  acid ;  and 
a  good  deal  of  their  efficacy  is  due 
to  their  high,  temperature,  which 
varies  from  156°  to  142°  Fahr. 
The  water  is  generally  cooled  to 
93°  Fahr.  for  bathing.  The  prin- 
cipal spring  is  the  Kochbrunnen 
(156°  Fahr.),  the  water  of  which  is 
drunk  by  sufferers  from  gout,  chronic  dyspepsia,  obesity, 
ic.  There  are  twenty-eight  other  springs  used  for  bath- 
ing, and  eflSca- 
cious  in  cases  of 
rheumatism,  gout, 
scrofula,  and  ner- 
vous ailments. 
The  town  lies  320 
feet  above  the  sea- 
level.  Its  climate 
is  mild  and  warm, 
so  that  even  in 
winter  it  is  fre- 
quented by  from 
5000  to  6000  vi- 
siters. The  popu- 
lation in  1885 
was  55,457 ;  in 
1816  it  was  4603; 
in  1837,  30,085. 

■Wiesbaden  i»  ono 
of  th^  oldi^t  wal«r. 
ing- place*  in  Ger- 
xoanj.  and  may  bo 
rcgaf'ied  aA  the  capi- 
tal of  the  Taunua 
ip««.  The  apringi, 
mentioned  by  Pliny 
ai  F'litfs  Alalliaci, 
were  knovn  to  the 

Rom  in.  »ho  appear  p^^  ^,  Wieabad.n. 

to  have  fortincU  too 

place.  Under  tbe  CaroUngian  monarclii  it  wai  the  >ite  of  a  palace. 
Othfj  I  rmli-  it  a  tn-xn.  Thr  name  AVisibada  appeara  in  830. 
Tl.  ■  '  ^'Ut  of  knowledge,  they  did  not 

atr  tb«  cloM  of  the  18th  century. 

ft'-: ■  :^  a  notoriotia  gambling  retort; 

but  in  the  latter  year  publid  gamblijig  wu  •upprtaaoJ  by  tbe 
Pru."iin  r,or'»mm''nt 

S.  TtvofmtltU  *«r  Slo^l  1'  ''     ''■ 

R.'  nW  If iMtailfii,  ed.  I 

11»:.  i<oth  oootaiDlnc  eopi  'a. 

\Vn  i;.     S..'  lir^iiAXD  A5D  Wife,  oml  \Vuut.v. 

WK!.'  Arlifirial  h.iir  appeara  to  have  been  worn  from 
very  ancient  linui,  aa  is  tontificd  by  wellmndo  wigs  re- 
covered from  Egjptinn  ninnimy  fiifiif".     Tli"  full  and  flnw. 


■  ShorUDcd  from  ;>'- 
of  jvrubr.     Tbli  worl 
pntnuxa,  or,  In  HanUnLu;,  ;-;■'•- -i  ; 
ftrruijut ;  Wallaatiftra)  and  !•  d' 


.'.  ^Hj-<iMi  \  Ft, 


ing  locks  which  adorn  the  sculptured  reliefs  of  human 
figures  found  at  Kineveh  also  suggest  that  wigs  were  not 
unknown  among  the  ancient  Assyrians.  In  the  16th  cen- 
tury the  fashion  of  wearing  false  hair  became  prevalent 
among  ladies  in  Europe.  At  one  period  Elizabeth  of  Eng- 
land was  possessed  of  no  fewer  than  eighty  attires  of  fabe 
hair.  Mary  of  Scotland  throughout  her  life  was  also  in 
the  habit  of  varying  the  attires  of  hair  she  wore ;  and 
much  of  the  confusion  which  has  arisen  in  connexion  with 
her  portraits  is  traceable  to  this  circumstance.-  The  peri- 
wig of  the  IGth  century  was,  however,  merely  false  hair 
worn  like,  and  sometimes  with,  the  real  hair,  as  an  adorn- 
ment or  to  supply  the  defects  of  nature.  It  was  not  till 
the  17  th  century  that  the  peruke  was  worn  as  a  distinctive 
feature  of  costmne;  as  such  it  was  first  employed  by  Louis 
Xin.  when  his  hair  failed.  His  successor,  Louis  XTV., 
did  not  adopt  it  till  1673.  In  the  meantime  it  had 
been  freely  donned  by  courtiers  and  gallants  of  the  era. 
Charles  I.  of  England,  while  in  Paris  on  his  way  to  Spain, 
"shadowed  himself  the  most  he  could  under  a  burly  per- 
ruque,  which  none  in  former  days  but  bald-headed  people 
used."  The  wearing  of  the  peruke  became  general  in  the 
days  of  Charles  11.  Pepys  records  that  he  parted  with 
his  own  hair,  and  "  paid  X3  for  a  periwigg  " ;  and  on 
going  to  church  in  one  he  says,  "  it  did  not  prove  so 
strange  as  I  was  afraid  it  would."  About  this  time  ths 
peruke  is  described  as  "a  counterfeit  hair  which  men  wear 
instead  of  their  own,  a  thing  much  used  in  our  days  by  the 
generality  of  our  men,  contrary  to  their  forefathers."  The 
wig  obtained  its  maximum  development  during  the  reign 
of  Queen  Anne,  who  was  patroness  of  the  full-bottomed 
wig, — a  huge  head-dress  which  covered  the  back  and 
shoulders  and  floated  down  over  the  chest.  In  1724  the 
peruke-makers  advertised  "full-bottom  tycs,  full  bobs, 
minister's  bobs,  naturals,  half  naturals,  Grecian  flyes,  curley 
roys,  airey  levants,  qu  perukes,  and  bagg  wiggs  "  among 
the  variety  of  artificial  head-gear  which  they  supplied. 
Early  in  the  reign  of  George  III.  the  general  fashion  of 
wearing  wigs  began  to  wane  and  gradually  died  out ;  but 
among  professional  men  the  practice  continued  to  hold  its 
place,  and  it  was  by  slow  degrees  that  military  officers  and 
clergymen  gave  up  the  habit.  The  wig  of  the  17th  cen- 
tury now  holds  its  place  only  on  the  judicial  bench,  and 
with  the  speaker  of  the  English  House  of  Commons,  bar- 
risters, and  advocates ;  but  even  on  the  bench  its  use  is 
being  threatened.  Wigs  of  course  continue  to  bo  worn 
by  many  to  make  up  for  natural  deficiencies  ;  and  on  tlio 
stage  the  v.ig  is,  as  in  all  times,  an  indispensable  adjunct. 
Many  of  the  modern  stage  wigs  are  made  of  jute,  a  fibre 
which  lends  itself  to  marvellously  perfect  imitations  of 
human  hiir. 

WIG.;VN,  a  municipal  and  parliamentary  borough  and 
market-town  of  Lancashire,  England,  is  situated  on  the 
river  Douglas  and  on  the  main  lino  of  the  London  and 
North  Western  Railway,  18  miles  west-north-west  of  Man- 
chester, 18  north-cast  of  Liverpool,  and  195  north-west  of 
London.  The  Douglas  is  spaimcd  by  several  bridges,  and 
is  connected  with  the  Leeds  and  Liverpool  Canal.  There 
is  also  a  branch  canal  by  Leigh  and  Worsley  to  Manchester. 
The  older  portions  of  the  town  occupy  the  north  bank  of 
the  river,  the  modern  additions  being  chiefly  on  tbe  toutL 
bank.     The  church  of  All  Saints,  Late  Pcrpcndictilar,  con- 


*  VrUllil  a  prtfoner  In  Lochleren  Caitle  ahe  receirol  "  pluaitura  ptr- 
rnqoea  et  auUrri  rhnvi  y  terraDt "  ;  and  there  waa  trr.*,  aftfr  ht-r  to 
Carliile  "  ung  ■  ■  miqnca  do  chorrui."      H  "■  'T 

BctoD,  wk«  a  r  :,  aii't,  according  to  Sir  I  o 

did   aet   •U'-li    i  -    npon   the  queen  that  ».  -a 

penryke,  th.it  <lclicAtely,  and  every  other  day  the  UtkXh  a 

new  dr%'ice  <■(  £Tcn  ou  the  •caffohl,  accnriltnK  to  an 

eye.«ltne««,  iIm!  ><jre  "  Ivrrowad  balta  abunt,"  bar  o»n  ktir  b«laf 
"polled  very  ibart." 
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•uling  of  dumcel  with  aisles  and  two  chajicls,  was  restored 
in  1630  and  again  in  1S47  >  There  are  six  other  eeclcsi- 
ns'tioil  parishes.  The  principal  public  buildings  nro  the 
1;.'\a1  AU>crt  Edward  Infirmary  and  Dispensary  (1S73, 
enlarged  18S4>,  the  public  hall  (1SS3),  the  borovigh  covu-ts 
and  otTiccs  (lSf.6),  the  arcade  (1S72),  the  market-hall 
(1877),  the  free  public  library  (187!>),  the  public  baths 
(18S:2),  and  the  couaty  justices  courts  and  offices  (18SS). 
The  educational  institutions  include  the  free  grammar 
s,i!k.>i1  (founded  by  James  Leigh  in  1619  and  rebuilt  in 
K-7'i),  the  mining  and  mechanical  school,  and  the 
mechanics'  institution.  The  charities  are  numerous  but 
of  small  individual  importance,  their  aggregate  annual 
▼alnc  amounting  to  alx)ut  £2500.  A  public  park  of  27 
acres  was  opened  in  1S7S.  The  town  owes  much  of  its 
prosperity  to  its  coal  mines,  which  afford  emploj-ment  to 
a  large  proportion  of  the  inhabitants  and  supply  fuel  for 
the  factory  furnaces.  Mills  for  making  hats  were  estab- 
lished at  \Vigan  in  14S2 ;  and  subsequently  bell-founding 
and  potter;.-making  were  of  some  importance.  The  chief 
industry  is  now.the  maufacture  of  cotton  fabrics  ;  the  town 
also  possesses  iron  forges,  iron  and  brass  foundries,  oil  and 
grease  works,  railway  waggon  factories,  and  bolt,  screw, 
and  nail  works.  The  population  of  the  municipal  and 
parliamentary  borough  (area  218S  acres)  was  20,774  in 
1831;  by  1861  it  had  increased  to  37,658,  by  1871  to 
39,110,  and  by  1881  to  48,194  (23,508  males  and  24,686 
females) ;  in  1888  it  was  estimated  at  55,000. 

Wigaa  is  sitaat«d  at  the  junction  of  three  Roman  roads,  and 
there  wai  a  ford  across  the  river  where  Millgato  now  stands.  Many 
Roman  coins  have  been  found  in  the  neighbourhood  ;  hence  it  is 
•upposcd  that  Wiean  was  an  importantlionian  station.  Numerous 
Daoiah  barrows  also  exist  in  the  neighbourhood.     After  the  Con- 

auest  Kewton  (in  which  AVigan  is  situated)  was  bestowed  on  Roger 
e  Poictou,  but  on  account  of  his  rebellion  was  forfeited  to  the 
crown.  The  rectory  of  ^Vigan  existed  before  1243,  and  the  rector 
ai  lord  of  the  manor  received  a  charter  for  the  town  in  th«  30th 
year  of  Henry  III.  Wigan  was  a  city  of  refuge  for  runaway  slaves 
during  the  Middle  Ages.  It  was  oue  of  the  120  boroughs  selected 
to  send  members  to  parliament  in  1306  ;  but  the  privilege  lay  dor- 
mant until  1547.  From  the  charter  it  received  in  the  24th  year  of 
Edward  III.,  confirming  its  liberties,  it  is  evident  that  it  was 
already  an  important  market  tovra,  whila  its  fairs  were  on  a  large 
scale  and  regulated  by  special  laws.  It  also  received  charters  from 
Richard  II.  and  Charles  II.  Lcland  refers  to  it  as  a  paved  town 
**as  biggc  as  "Warrington,  and  better  builded."  Camden  describes 
it  as  "  neat  and  plentiful.'*  Wigan  contributed  £50  of  ship-money 
to  Charles  I.  in  1636.  On  the  outbreak  of  the  Civil  War  in  1642 
it  was  occupied  by  the  carl  of  Derby,  and  formed  the  central  garri- 
«on  for  the  king  in  LairMshiro }  but  the  entrenchments  were  taken 
by  Sir  John  Seaton  in  1643  after  a  desperate  battle.  It  was  again 
repoMeiiod  by  the  earl  of  Derby,  but  was  retaken  by  Colonel  Asliton 
in  March,  when  the  outworks  and  fortifications  were  demolished. 
On  25th  August  1651  the  earl  of  Derby  was  defeated  at  Wigan 
by  Colonel  Lilbume,  when  Sir  Thomas  Tyldesley  was  slain.  A 
memorial  pillar  to  Tyldesley  was  erected  in  1679  and  restored  in 
18S2.  The  town  was  governed  by  a  mayor,  recorder,  12  aldermen, 
and  2  bailifla  till  the  charter  of  2d  William  IV.  Undirr  the  Ituni- 
cipal  Act  it  was  divided  into  five  wards,  and  is  govei-ned  by  a 
mayor,  recorder,  10  aldermen,  and  SO  councillors.  It  has  a,  com- 
mission of  the  peace  and  a  separate  court  of  quarter  sessions.  In 
16£S  the  Domber  of  its  parliamentary  representatives  was  reduced 
to  one. 
6m  SlficUlr'i  Hittorg  afWiyan,  1682. 

WIGEON'  (French  Vigeon,  from  the  Latin  Vipio),^  also 
called  locally  "  Whewer  "  and  "  Whew  "  (names  imitative 
of  the  whistling  call-note  of  the  male),  the  Anai  penelope 
of  Linnaeus  and  ilareca  penelope  of  many  modern  orni- 
thologists, one  of  the  most  abundant  species  of  Ducks 
throughout  the  greater  part  of  Europe  and  northern  Asia, 
reaching  northern  Africa  and  India  in  winter.  A  good 
many  pairs  breed  in  the  north  of  Scotland ;  but  the 
nurseries  of  the  vast  numbers  which  resort  in  autumn  to 

*  Joas  aa  P1GE05  (j.r.)  is  from  Pipio.     Other  French  names,  more 

T  >4a  local,  are,  according  to  M.  Rolland,  I'lyjuj/i,  Vingeon,  ^Vatjne^ 

'  ^'unyt,  Wiynet,  IVitiof,  Vioux,  tnd  Diyton.     In  some  parts  of  England 

^he  (mall  *^aiiDg  file*,  generally  called  midges,  are  known  as  "  wigeons." 
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the  waters  of  temperate  Europe  are  in  Lajdand  or  farther 
to  the  eastward.     Comparatively  few  breed  in  Iceland. 

Intermoliato  in  size  between  the  Teal  and  the  Mallard,  and  less 
showy  in  pluinago  than  either,  the  drako  Wigeon  is  a  beautiful  bird, 
with  the  greater  part  of  his  bill  blue,  his  forehead  crcani-colour, 
his  head  and  neck  chestnut,'  passing  into  pinkish  grey  below  and 
above  into  lavendergrey,  which  last,  produced  by  the  transverse 
undulations  of  fine  black  and  wliito  lines,  extends  over  the  back 
and  upper  surface  of  the  wings,  except  some  of  the  coverts,  which 
are  conspicuously  white,  and  shows  itself  again  on  the  flanks.  The 
wings  are  further  ornamented  by  a  glossy  green  speculum  between 
♦fto  black  bars  ;  the  tail  is  pointed  and  dark  ;  the  rest  of  the  lower 
parts  is  white.  Tho  fcnmle  has  the  inconspicuous  coloration 
characteristic  of  her  sex  among  moat  of  tho  Duck  tribe.  In  habits 
tho  Wigeon  differs  not  a  little  from  most  of  the  Anntina;,  It 
greatly  affects  tidal  waters  during  tho  season  of  its  southern  stay, 
and  becomes  the  object  of  slauglitcr  to  hundreds  of  gunners  on 
the  coasts  of  Britain  and  Holland  ;  but,  when  it  resorts  to  inland 
localities,  as  it  also  does  to  sonio  extent,  it  passes  much  of  its  time 
in  grazing,  especially  by  day,  on  tho  pastures  which  surround  the 
lakes  or  moors  that  it  selects. 

The  Wigeon  occurs  occasionally  on  the  eastern  coast  of 
North  America,  and  not  uncommonly,  it  would  seem,  on 
the  Prlbyloff  Islands  in  the  Pacific.  But  the  Kew  World, 
has  two  allied  species  of  its  own.  One  of  them,  J/,  amcn- 
cana  (a  freshly  killed  example  of  which  was  once  fotmd  in 
a  London  market),-  inhabiting  the  northern  part  of  that 
continent,  and  in  winter  reaching  Central  America  ajid  tho 
West  Indian  islands  as  far  as  Trinidad,  wholly  resembles 
its  Old-World  congener  in  habits  and  much  in  appearance. 
But  in  it  the  pale  frontlet  and  the  rich  chestnut  are 
mingled  into,  as  it  were,  a  compromise  of  light  warm 
brown,  the  white  wing-coverts  are  wanting,  and  nearly  all 
the  plumage  is  subdued  in  tone.  ,  The  other  species,  M. 
sibilatrix  or  c/iiloensis,  inhabits  the  southern  portion  of 
South  America  and  its  islands,  from  Chili  on  the  west  to 
the  Falklands  on  the  east,  and  is  easily  recognized  by  its 
nearly  white  head,  nape  glossy  with  purple  and  greeU,. 
and  other  difi'erences.  (a.  n.) 

WIGHT,  IsnE  T3P,  S  small  island  in  the  English  Channel,, 
situated  off  the  coast  of  Hampshire,  between  50°  35'  and! 
50°  46'  N.  lat.  and  1°  34'  and  1°  5'  W.  long,  (see  vol.  xi.. 
PI.  VII.).  It  forma  a  portion  of  the  county  of  Hampshire, 
and  is  separated  from  the  mainland  by  a  narrow  strait, 
the  Solent  and  Spithead.  The  island  is,  roughly  speaking, 
diamond-shaped,  the  shorter  diameter,  from  north  to  south, 
measuring  13  miles,  and  the  longer,  from  east  to  west,  23 
miles.  The  area  is  92,931  acres,  or  about  145  square 
miles. ,  The  most  prominent  feature  in  its  physical  geo- 
graphy is  a  range  of  high  chalk  downs  running  from  east 
to  west  across  tho  centre  of  the  island,  and  terminating 
in  the  Culver  and  Freshwater  clifls  respectively.  This 
range  is  broken  through  in  the  centre  by  the  valley  of  tha 
Medina,  which  flows  due  north  and  is  the  only  river  of 
consequence  in  the  island  ;  it  is  navigable  up  to  Newport. 
A  second  smaller  range  of  chalk  downs  occurs  in  the  south 
near  Ventnor.  Along  the  south  coast,  extending  from  St 
Catherine  Point  to  Ventnor,  there  is  the  remarkable  dis- 
trict known  as  the  Undercliff,  celebrated  for  its  wild  and 
romantic  beauty  and  for  its  mild  climate.  It  is  .sheltered 
from  the  north  by  a  line  of  high  cliffs.  North  of  the 
central  chalk  range  the  country  is  for  the  most  part  flat 
and  well- wooded.  •  Parkhurst  Forest,  where  timber  is 
grown  for  the  use  of  the  British  navy,  is  3000  acres  in 
extent.  The  geology  of  the  island  affords  within  a  small 
area  abundant  opportunities  for  studying,  many  different 
formations.  The  uppermost  of  the  strata  represented  in 
the  island  is  the  Eocene,  and  the  lowest  the  Wealden,  -AH 
the.  strata  between  these  two  may  be  studied  in  good  sec- 
tions, and  very  numerous  and  interesting  fossils  may  bo 
collected.     The  various  Eocene  l>eds  are  exhibited  along 


^  HeucQ^ome  the  additional  local  names  "Bald-pate"  and  ''Red- 
head." 
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the  north  coast,  and  may  also  be  studied  to  great  advan- 
tage in  White  Cliff  and  Alum  Bays.  In  the  neighbour- 
hood of  Gurnet  Bay  there  is  a  very  remarkable  bed,  con- 
taining beautifully-preserved  remains  of  insects  and  spiders. 
In  Alum  Bay,  in  the  extreme  west,  the  strata  are  vertically 
disposed,  and  consist  of  a  very  curious  series  of  coloured 
Eands  and  clays.  Here  abo  the  junction  between  the 
Eocene  and  the  underlying  Chalk  is  admirably  shown. 
The  central  range  of  chalk  downs  is  part  of  the  northern 
slope,  and  the  downs  behind  the  Undercliff  are  part  of  the 
southern  slope  of  a  lesser  anticlinal  axis,  the  upper  portion 
of  the  Chalk  strata  having  been  denuded  in  such  a  wqy  as 
to  expose  the  underlying  Greensand,  of  which  the  greater 
portion  of  the  southern  half  of  the  island  is  composed. 
The  Greensand  formation  may  best  be  studied  in  the  cliff 
section  from  Atherfield  Point  to  Rocken  End.  Beneath 
the  Greensand  the  Wealden  is  exjjosed  in  the  section  from 
Brook  to  Atherfield,  and  also,  to  a  much  less  extent,  in 
Sandown  Bay.  The  Wealden  strata  have  yielded  abundant 
fossil  remains  of  extinct  reptiles  (Iguanodon),  especially 
in  the  neighbourhood  of  Brook  and  Cowleaze  Chines ;  and 
at  Brook  Point  an  extensive  fossil  forest  exists,  being  the 
remains  of  a  great  raft  of  timber  floated  down  and  deposited 
in  estuarine  mud  at  the  mouth  of  a  great  river.  At  Brook 
also  the  characteristic  Wealden  mollusk,  Unio  valdensis, 
occurs  abundantly. 

The  climate  is  mild  and  relaxing,  and  enjoys  the  reputation  of 
l>eing  peculiarly  salubrious.  In  winter  and  spring,  however,  tlio 
cast  winds  are  very  trying,  and  in  summer  the  beat  is  at  times 
very  great.  The  climate  of  the  Underchff  is  especiallv  mild,  and 
a  large  consumption  hospital  (the  Royal  Katioual  llospital  for 
Consumption  a:id  Diseases  of  the  Chest),  arranged  on  the  cottage 
principle,  has  been  established  here.  Partly  owing  to  the  mildness 
of  the  climate,  and  partly  to  the  beauty  of  the  scenery,  the  island 
has  long  been  a  favourite  resort  of  tourists,  and  within  recent  years 
•everal  fashionable  watering  •  places  have  sprung  up.  Of  these  the 
principal  are  Cowes,  at  the  mouth  of  the  Medina,  the  headquarters 
of  the  Royal  Yaeht  Squadron,  Ryde  (n,461  iiihabiunts  in  1881), 
Bembridg'c,  Sandown,  Vcntnor  (5739),  Shanklin  (1780),  Fresh, 
■water  (2809),  and  Yarmouth  (787).  Nen-port  (9357),  on  the  Medina, 
is  the  capital  of  the  island,  but  is  comparatively  little  frequented 
by  visiters.  Hitherto  many  parts  of  the  island  have  been  more  or 
less  inaccessible  owing  to  the  deficiency  of  railways  ;  but  it  is  being 
rapidly  opened  up,  and  a  railwav  is  now  in  course  of  coustructiou 
between  Newport,  Carisbrooke,  Varmouth,  and  Freshwater.  There 
are  few  industries  in  the  island.  The  population  is  chiefly  agri. 
eoltural,  a  large  proportion  of  the  land  being  devoted  to  sheep- 
grazing.  Fishing  is  also  carried  on  to  a  considerable  extent  on  the 
south  coast, — lobsters,  crabs,  and  prawns  being  plentiful.  Oyster 
cultivation  has  been  attempted  in  the  Medina,  in  Hrading  Harbour, 
and  in  the  Newtown  river.  At  Cowes  shipbuilding  is  carried  on, 
and  on  the  Medina  there  are  cemcnc-works.  lu  the  towns,  how- 
ever, the  chief  occupation  of  the  inhabitants  ccnsists  in  provid- 
ing for  the  wants  of  the  summer  visiters  ;  in  wiater  very  little 
business  is  done.  The  island  is  divided  into  two  liberties.  East 
and  West  Sle.Una,  excludiug  the  two  boroughs  of  Newi^ort  and 
Ryde  ;  and  it  forms  one  petty  and  special  sessional  division  of  the 
county.  Until  1895  there  w.-u  one  member  of  [larliament  for  the 
island  and  one  for  the  borough  of  Newport ;  now,  however,  there 
is  only  one  member  for  the  whole  ialand.  Episcopally  the  islaml 
has  for  many  centuries  belonged  to  the  see  of  Winchester.  In  1881 
the  t»iMilation  was  73,633,  as  against  66,219  in  1871. 

^i<("ry.— :Tho  Isle  of  Wight  (Roman  Ftclts)  was  originally 
inhabited  by  Celta,  and  was  conquered  for  the  emperor  Claudius 
by  Vcip.isian  in  43,  The  Romans  remained  in  posaession  for  four 
centurii-s.  In  5?"  it  wis  conquered  by  Cerdic  and  Cymric  and 
added  to  the  '  ''^'essex.     Later  on  it  again  became  free 

from  the  con"  '.  and  remsined  inl'^mndenl  until  the 

Inhabitant*  of  :..    .  ■■■  t  submitted  to  Edward,  tke  son  of 

Alfred.     William  tt;  i^tve  the  island  as  an  imienendent 

lordship  to  William    •  ,  hfjt  it  wn^  again  forfeited  to  the 

crown  oil   •■  '     f  Hereford.     Henrv 

I.  gave  '  .   in  who««  family  it 

FfTiijii.  .       .l.us,  the  lady  of  the 

i>'  ird  II.  again  appointe<l  a  lord  of 

t:  1  ontil  lh«  reign  of  Henry  VII., 

v;  '•  onwards  the  govern, 

r.  ,  wboM  ofticc  is  now 

ho  n>oke  Castle  for  some 

lima  in  10<<».    Iha  auUMUiUu  u>.;u>i<  ilia  Uriliah  pit  vilUge*  atil 


Eowborongh,  the  Celtic  tumuli  on  several  of  the  chalk  downs,  lh« 
long  stone  at  Mottistone,  the  Roman  villas  near  Brading  and  Caris- 
brooke, the  ruins  of  Qaarr  Abbey,  and  numerous  ancient  churches. 
Carisbrooke  Castle,  almost  in  the  centre  of  the  island,  is  a  fine  old 
ruiu  built  upon  the  site  of  an  ancient  British  stronghold.  The 
British  fortifications- were  probably  occupied  as  a  camp  by  ths 
Romans  under  Vespasian,  and  they  were  subsequently  held  by  the 
Saxons,  who  made  the  high  mound  known  as  the  keep.  The  inner 
walls  of  the  castle  were  erected  in  the  Uth  century,  and.  the  outer 
defences  were  constructed  in  the  reign  of  Elizabeth.  Tlie  Roman 
villa  near  Brading  contains  some  beautiful  and  well-preserved  ex- 
amples of  tesselated  pavements;  that  at  Carisbrooke  is  smaller  and 
not  so  interesting. 

WIGTOWN,  or  Wigtos,  a  maritime  county  in  the 
south-west  comer  of  Second,  forming  the  western  division 
of  the  old  district  of  Galloway,  is  bounded  N.  by  the  Irish 
Channel  and  Ayrshire,  E.  by  Kirkcudbright  and  Wigtown 
Bay,  S.  by  the  Irish  Sea,  and  W.  by  the  Irish  Channel. 
It  is  of  very  irregular  form.  Its  greatest  breadth,  east  and 
west,  is  about  33  miles  and  its  greatest  length,  north  and 
south,  about  26  miles.  The  area  is  310,742  acres  or  485J 
square  miles. 

Physical  Features. — The  coast-line  has  a  total  length  of 
about  120  miles.  On  the  eastern  boundary  the  estuary 
of  the  Cree  expands  into  Wigtown  Bay.  Between  Wig. 
town  and  Luce  Bays  is  the  peninsula  of  the  Machers,  of 
which  Burrow  Head  is  the  southern  extremity.  Luce 
Bay  has  a  length  of  about  15  miles  and  an  average  breadth 
of  12.  By  its  indentation  on  the  south  and  that  of  Loch 
Ryan  (about  9  miles  long  and  nearly  3  broad)  on  the 
north  the  two-pronged  peninsula  of  the  Rinns  is  formed, 
of  which  the  Mull  of  Galloway,  the  most  southerly  point 
in  Scotland,  is  the  southern  extremity,  and  Kirkcolm  Point 
the  northern.  The  coast  is  more  or  less  precipitous,  with 
many  small  inlets,  few  of  which,  on  account  of  dangerous 
hidden  rocks,  afford  suitable  landing-places  for  vessels. 
Loch  Ryan  forms,  however,  a  splendid  natural  harbour,  of 
which  Stranraer  is  the  port.  Portpatrick  on  the  Irish 
Channel  is  the  nearest  port  in  Great  Britain  to  Ireland, 
and  7  miles  to  the  south  is  Port  Logan.  With  the  excep- 
tion of  Port  William  on  its  eastern  shore,  Lace  Bay  is 
destitute  of  harbours.  Wigtown  Bay  includes  on  the 
Wigto«-n  side  the  small  harbours  of  the  Isle  of  Whithorn, 
Garliestown,  Wigtown,  and  Carty,  but  the  up|M!r  portions 
of  the  bay  are  not  navigable  at  low  water.  The  county  is 
occupied  almost  solely  by  Silurian  strata,  its  characteristic 
feature  being  a  series  of  rocky  hills,  which  extend  more  or 
less  over  the  whole  county,  attaining  their  highest  eleva- 
tion in  the  north,  on  the  borders  of  Ayrshire.  A  con- 
siderable number  range  between  400  and  -600  feet  in 
altitude,  the  highest  summits  being  Miltonish  (970  feet), 
on  the  northern  border,  and  Craigairie  Fell  (1000  feet)  in 
Kirkcowan  [wrish.  A  great  part  of  the  county  has  a  wild 
and  bleak  appearance,  the  bills  being  covered  with  heath 
and  whins,  while  in  the  lower  parts  there  are  long  stretches 
of  bog  and  moss.  The  Silurian  rocks  arc  in  some  parts 
interpenetrated  by  small  areas  of  granite ;  and  imiuena« 
granite  boulders  are  occasionally  scattered  over  the  lower 
grounds,  doubtless  the  result  of  the  Glacial  action  of  the 
Kirkcudbright.<>hiro  ice  bed.  Along  the  western  edge  of 
Loch  Ryan  there  is  a  narrow  band  of  Carboniferous  strata, 
consisting  of  sandstones  which  have  been  classed  as  calci- 
fcroiu.  They  rest  unconformably  on  a  narrow  belt  of 
Permian  strata  Be|>arating  them  from  the  Silurian  rocks. 
In  the  CarVxinifcrous  strata  various  plant  imprcuions  ore 
met  with.  Between  Luce  Uny  nnd  Loch  Ryan,  and  on 
the  U|>iicr  ahorcs  of  Wigtown  Hay,  there  arc  raised  Iwaches. 
Galena,  cop|X!r  pjTitcs,  nnd  Iwrytos  have  liocn  found  in 
small  quantities ;  grey  ahnloa  for  roofing  slater  and  flog* 
for  pavement  are  dug  at  Ovirn  Ryan  on  the  onstcrn  ahorvs 
of  Loch  Ryan,  where  sandatoito  ii  aUo  quarried '  for  build- 
ing puqxMcs ;   from  tho  cUys  in  tb«   ntigbbourhood  of 
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Stranraer  bricks  are  manufacturo<J.  Owing  to  tho  irre- 
gular hilly  character  of  tlio  couuty  the  streams,  though 
cimiorous,  ar«  generally  small.  Tho  Crcc,  forming  tho 
1  .'.luhiry  with  Kirkcudbrightshire,  Uowa  past  Newton 
b;.».\rt  and  Carty  into  Wigtown  Boy;  the  Bladenoch, 
from  Loch  Mabcrry  on  the  Ayrshire  border,  falls  into  Wig- 
town R»y  at  tho  town  of  Wigtown,  after  having  received 
the  Tarf,  tho  Malzie,  and  tlie  Ulaok  iiurn  ;  and  tho  Luce, 
fi.micU  by  tho  junction  of  tho  Main  Water  and  tho  Cross 
Water  at  New  Luce,  flows  south  into  Luco  Bay.  Tliero 
aro  a  very  largo  number  of  lochs,  but  nono  of  them  very 
extensive,  the  principal  being  tho  beautiful  one  in  Inch 
|<arish  included  in  tho  grounds  of  Castle  Kennedy,  Lochs 
Maberry  and  Dornal  on  tho  Ayrshire  border.  Loch  Connel 
in  Kirkcolm  i>arish,  Loch  Ronald  in  Kirkcowan  parish, 
and  Castle  Loch  and  the  four  lochs  of  Mochrum  in 
Mochrum  jxirish.  Dowalton  Loch,  at  the  junction  of 
Kirkinner,  Sorbie,  and  Glasscrton  parishes,  was  drained 
in  ISCi. 

.4  I'i-uUurr. — Altbongh  tho  rainfall  exceeds  tho  average  in  Scot- 
Ua  1,  t!;o  tkmato  U  not  specially  unfavourablo  for  tho  ripening  of 
tn;>i  J,  And  frosts  are  not  generally  of  long  continuance.  A  con- 
■iJerall*  portion  of  Wigtownshire  consists  of  stony  moors,  which 
have  insulGcicnt  soil  to  render  reclamation  possible.  Along  tlie 
limns  there  is  somo  extent  of  gravelly  soil,  which,  however,  requires 
heavy  maniuing  to  render  it  fniitful.  Where  tho  higher  districts 
ire  arable  a  rocky  soil  prevails,  better  adapted  for  gr-ss  and  green 
crops  than  for  com  crops.  A  largo  extent  of  tho  county  is  black 
top  reclaimed  from  moors  ;  in  other  districts  loam  and  clay  prevail. 
The  most  common  method  of  cropping  is  a  six  year^'  shift  of  oats, 
green  crops,  com  crop,  and  thrco  years'  grass.  According  to  tho 
Ajricidtiirat  lUtunu  for  1SS7,  the  arable  area  was  H",0C3  acres  or 
about  46  per  cent,  of  the  whole,  considerably  above  the  average  for 
even  the  lowland  counties  of  Scotland.  Tho  area  under  corn  crojis 
WIS  37,392  acres,  of  which  35,511  were  under  o.its.  Tho  latter  area 
has  not  materially  changed  within  tho  last  thirty  yeai-s,  the  chief 
dimiaation  having  been  in  "wheat,  which  in  1855  occupied  7343. 
acres  and  in  1S37  only  736.  Barley  and  bere  in  1S87  occupied  796 
teres,  rj-e  33,  and  beans  310.  Tho  bulk  of  the  green  crops  consists 
of  turnips  and  swedes,  occupying  in  18S7  15,678  acres,  whilst 
1902  acres  were  potatoes,  229  mangold,  100  carrots,  153  cabbage, 
kc,  and  135  vetches.  There  were  69,326  acres  under  clover  and 
rotation  grasses  and  21 ,88.^  under  permanent  pastuie.  In  1881 
(the  latest  return)  there  were  over  8009  acres  under  woods,  and 
in  1837  there  were  40  under  nui-sery  grounds,  6  under  market 
ganlens,  and  7  under  orchards.  The  large  area  under  grass  and 
turnips  is  owing  to  the  general  prevalence  of  dairy  farming.  In 
1887  tho  number  of  cattle  was  42,062,  of  which  21,197  were  milch 
»W5,  a  number  exceede\l  in  only  four  other  counties  in  Scotland, 
ilthough  in  the  number  of  its  cattle  it  is  surjmssed  by  ten  counties. 
Vhe  Galloway  cattle,  a  black  polled  breed,  are  now  chiefly  confined 
U>  the  eastern  districts,  the  Ayrshire  being  found  a  much  mote  suit- 
ibl«  breed  for  daijy  purposes.  In  some  cases  Galloway  bulls  aro 
tcpt  for  breeding  with  Ayrshire  cows,  l-'.any  dairy  farms  send  milk 
to  Glasgow  and  the  neighbouring  towns  ;  but  tho  manufacture  of 
cheese  has  greatly  increased  withm  late  years,  largo  cheese  factories 
hating  been  established.  Dunlop  is  cow  almost  wholly  superseded 
by  Cheddar  cheese.  Horses,  chiefly  ClyUsdale,  for  which  breed 
^Vi^townshire  has  acquired  somo  fame,  numbered  5699  in  1887  ; 
s>.«p,  chiefly  bUckfaccd  on  tho  hilly  farms,  and  in  other  districts 
crosses  with  Lciccsters  and  other  long-wooUed  breeds,  numbered 
116,264  ;  and  pigs  10,380.  From  1345  returns  obtained  from  occu- 
piers of  land  in  1887,  out  of  147,104  acres  142,266  were  rented  and 
occupied  and  4838  owned  and  occupied.  Tho  following  table  gives 
a  classification  of  agricultural  holdings  according  to  size  in  1S80 
and  18S5  :— 
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According  to  the  latest  landoimcrs'  JUtuni,  the  county  ^as 
uiviiled  tuiiong  1S20  proprietors,  poesesaing  309,087  acres  at  an 
annual  value  of  £230,589,  or  about  Hs.  Ud.  per  acre.  Of  the  pro- 
prietors 1674  possessed  leu  than  one  aero  each.  Tlie  following 
owned  orer  .£000  acres  each  : — eatl  of  Stair,  79,174  ;  E.  J.  S. 
Blair.  37,2C3  ;  earl  of  Calloway,  23,203  ;  marquis  of  Bute,  20,157  ; 
Sir  W.  Jlaiwill.  16,877:  James  JI'Douall,  16,290;  Sir  Andrew 
Agneir,  12,9«2;  D.  Hunter  Blair,  S255  ;  William  Maitland,  7848  ; 
Sir  J.  Dalrymplo  Hay,  7400 ;  E.  Vans  Agncw,  6777  ;  W.  C.  S. 


nnmilton,  CGOO  ;  Mrs  S.  0.  M'Tacgnrt,  5908  ;  Licut-Col.  Sir  W. 
T.  F.  Agm-w  WnUacf,  6795  ;  and  K.  H.  J.  Sttwart,  5552.* 

Communication. — Tho  Portnatrick  Railway  crosses  tho  county 
from  Newton  Stewart  by  Kirkcowan,  Glcnlucc,  and  Stranraer  to 
Portpatrick.  From  Nowvon  Stewart  tho  Wigtownshire  ICiilway 
passes  south  by  Wigtown  and  Cavlieatown  to  Whithorn.  Tho 
Girvan  and  Foitpatrick  Railway  bianches  oil"  from  tlio  Portpatrick 
lino  at  East  Chtilloch  ncarDunragit  ami  passes  northwards  by  New 
Luoc.     There  is  a  lino  of  stcamei-s  to  Ireland  by  Poitpatrick. 

Mamt/acturcs  and  Trade. — AJthough  agriculture  is  tho  main 
industry,  there  is  a  mricty  of  small  manufucturoa  in  tho  towns, 
including  a  woollen  factory  at  Kirkcowan,  engineering  and  locomo- 
livo  works  at  Stranraer,  hand-loom  weaving  in  various  places, 
distilling,  tanning,  and  currying.  Tho  fishing  industry  is  of  al- 
most no  account  There  is,  however,  an  oyster  fislicry  in  Loch 
Ryan,  and  herrings  aro  caught  in  Loch  Ryan  and  the  Bay  of  Luce. 
The  value  of  the  salmon  fisheries,  including  those  of  the  rivers^  is  , 
less  than  £1000  n  year. 

Adtninist ration  and  Population. — From  22,918  in  1801  tho  papu- 
lation had  by  1821  increased  to  33,240  and  by  1851  to  43,389  ;  but 
it  declined  to  42,095  in  1861,  to  38,830  in  1871,  and  to  33,611 
(males  18,143,  females  20,468)  in  1881.  In  point  of  density  AVig- 
town  stands  twenty -fn-st  among  tho  counties  of  Scotland,  the 
number  of  persons  to  tho  square  mile  being  79.  The  proportion  of 
females  to  every  100  males  was  112*82,  tho  largest  proportion  of  any 
county  with  tho  exceptions  of  Orkney  ami  Shetland  and  Forfar. 
The  number  of  persons  who  could  speak  Gaelic  was  only  twenty- 
eight.  The  town  population  in  1881  numbered  9060,  tho  village 
8574,  and  the  rural  20,977.  Tho  county  has  three  royal  burghs- — 
Wigtown  (1789),  Stranraer  (3155),  and  Whithorn  (1643).  Tho  last 
two  aro  also  police  burghs  {Stranraer,  6342).  Part  (2G45)  of  tho 
police  burgh  ot  Xewton  Stewart  is  within  tho  county,  tho  remainder 
being  in  Kirkcudbrightshire,  Kewton  Stewart  is  also  a  burgh  of 
barony,  as  &n>  likewise  Olenluce  (901)  and  Portpatrick  (591).  Tho 
county  returns  one  member  to  parliament.  Formerly  Wigtown, 
Stranraer  and  Whithorn  formed  with  Now  Galloway  a  group  of 
burghs  i-eturning  one  member,  but  by  tho  Act  of  1885  they  were 
merged  in  tho  county.  The  county  includes  seventeen  parishes; 
Wigtownshire  is  in  tho  same  sheriffdom  as  the  counties  of  Kirkcud- 
bright and  Dumfries.  Sheriff  courts  aro  held  during  certain  periods 
at  Wigtown  and  Stranraer,  and  quai'ter  sessions  are  held  at  AVig- 
town  and  Glenluce. 

History  and  Antiquities. — The  portion  of  Galloway  now  fonning 
Wigtownshire  was  in  early  times  occupied  chiefly  by  the  Novaiita*. 
When  the  district  was  overrun  by  the  Romans  under  Agricola  in 
82,  they  fixed  their  headquarters  at  Whithorn  {Leucopkibia),  and 
one  of  their  principal  stations,  Hcrigoniinn,  was  on  the  eastern 
shore  of  Loch  Ryan.  '  The  Devil's  dyke,  a  defensive  work  of  tho 
Romans,  extended  from  Loch  Ryan  to  the  upper  part  of  the  Solway 
Firth.  A  sketch  of  tho  early  history  of  Galloway,  including  "Wig- 
townshire, is  given  under  Kirkcudbright  (vol.  xiv.  p.  98).  Tho 
district  was  tlie  scene  of  tho  labours  of  the  Christian  missionary  St 
KlNIAX  iq.v.),  who  arrived  at  AVhithorn  {Candida  Casa)  toward;)  tllo 
close  of  tho  4th  century.  Whithorn  was  a  bishop's  see  from  727 
till  the  Reformation.  In  addition  to  the  caves  on  the  sea  coast, 
which,  like  those  of  Kirkcudbrightshire,  are  associated  with  early 
human  occupation,  the  ancient  inhabitants  have  left  traces  of 
themselves  in  cairns,  standing  stones,  hut  circles,  and  remains  of 
ancient  villages.  Numerous  early  relics  have  also  been  dug  up,  in- 
cluding flint  and  other  stone  implements,  as  well  as  a  great  variL-ty 
of  ancient  bronze  implements  and  ornaments."  Tho  Dowalton 
crannogs  were  the  first  lake  dwellings  discovered  in  Scotland,  and 
are  among  the  most  remarkable  in  the  country.^  Among  tho 
ancient  fortalices  may  bo  mentioned  the  sea  towers  of  Carghidoivn 
and  Castle  Feather,  south  of  Whithorn  ;  the  ruins  of  Baldoon,  south 
of  Wigtown,  associated  with  events  which  suggested  to  Scott  tho 
tale  ot  the  £ride  of  Laniiticrmoor  ;  the  tower  of  Corsewall  near  the 
west  shore  of  Loch  Ryan  ;  the  foundations  of  a  Norse  strongliold  iu 
Cruggleton  Bay  ;  Dunskcy  at  the  head  of  Castio  Bay,  built  in  the 
16th  centuiy,  but  occupying  the  site  of  an  ancient  fortress;  the 
fragments  of  Long  Castle  at  Dowalton  Loch,  the  ancient  scat  of  the 
M'Doualls  ;  the  castio  of  Mocluuni  and  M}  rtoun 
Castle,  the  seat  of  the  Macc\illochs,  in  Mochrum 
parish  ;  and  the  ruined  tower  of  Sorbie,  tho  an- 
cient keep  of  the  Hannays.  Of  the  Cistercian  abbey 
of  Glenluce,  founded  in  1190  by  Roland,  lord  of 
Galloway,  the  principal  remains  are  the  chapter 
house  in  the  Decorated  style,  tho  walls  of  tho 
cloister,  and  a  small  portion  of  the  church  in  the  Early  English 

1  For  further  partlculai-s  regard Ine  the  afe'rlculturc,  scoa  paper  by  W.  H.  Ral- 
atone,  In  Tran$.  Royal  and  Highland  A ffric  Soc.,   vol.  xvll.,  new  aer.  (1885). 

a  For  llsta  with  lllustratlona,  soe  papers  bv  Rev.  G.  Wilson  and  Sir  Herbert 
Maxwell  in  Ayr  and  lyijjton  Archaologicai  ColUctioiu,  vols,  i,  11.,  and  v. 

S  S«o  CaA.v?eoos,  vol.  vl.  652;  anil  for  descrlptiona  of  tlicso  and  other  Ulto 
dwelMnga  In  Wlrtownshlic,  coiifiult  a  paper  by  RoLcrt  Monro,  In  Ayr  awj 
iViyton  Arch.  Coll.,  vol  v.,  and  "Notes  on  Ciannosj  and  Lake  D^-clUnKS  or 
WlKtoiiBhlie,"  by  Kov.  G.  Wilson,  In  Proceed  in  yi  .Soc.  Autlq.  Scot,  v»L  I^  yp. 
S05-378  and  x.  787-739. 
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Btrlc.  The  ancient  cathedral  of  'nTiithorn,  though  in  a  dila- 
pidated condition,  forms  a  picturesque  ruin,  and  near  it  are  soino 
flight  remains  of  the  ancient  priory  founded  by  St  Kinian.  Tko 
Doiainioin  prion-  of  Wigtoirn,  founded  in  1267,  has,  like  the 
ancient  crjtle,  entirely  diiappearwl ;  and  only  some  alight  mounds 
remain  of  Saulscat  abbcT,  founded  for  Premonstratensians  by  i'er-  . 
jms,  lord  of  Gallowav,  in  1113.  AVigtonn  was  probably  created  a 
iheriirdom  in  the  13th  ccntory.  In  1341  the  earldom  of  Wigton, 
which  included  the  whole  of  the  county,  with  the  jurisiliction  of  a 
regality,  was  bestowed  upon  Bir  Malcolm  Fleming.  In  1372  the 
earldom  was  purchased  by  Archibald  Douglas,  who  the  same  Year 
was  created  lord  of  Galloway.  In  the  reign  of  James  I.  AVilliam 
Douglis  of  Leswalt  was  sheriif  of  'Wietowu  and  keeper  of  the  castle 
of  Lochnaw;  bat  in  1426  the  consUbleship  of  Lochnaw,  with  the 
sheriffdom  of  Wigtown,  was  acqaire<l  by  Andrew  Agnew.  Theso 
dignities  continued  to  bo  held  by  the  Agnew  family  till  1CS2,  when 
Sir  Andrew  Agnew  refused  to  talce  the  test  and  was  superseded  by 
Graham  of  Clavcrhouso.  At  the  Restoration  in  168S  the  office  of 
sheriff  was  restored  to  the  A^new  family,  and  they  held  it  till  the 
abolition  of  hereditary  jurisdictions  in  1747.  The  principal  modem 
mansions  are  Galloway  House,  built  in  1740,  the  seat  of  the  earls  of 
Galloway  ;  Castle  Kennedy,  built  by  the  first  carl  of  Stair  after  the 
destruction  of  the  old  castle  by  fire  in  1716  ;  the  baronial  castle  of 
Lochnaw,  including,  with  largo  modem  additions,  the  battlementcd 
tower  of  the  ancient  biulding  ;  and  Barabarroch  House,  the  seat  of 
K.  Vans  Agnew. 

8«  Spnson,  Dcxriplion  of  Callmcat,  182S ;  Mttrrsy,  Ultrarf  Bislory  nf  Coi- 
loipay  1SS2  ;  Sir  Andrew  Agnew,  Hereditary  Sher^fi  o/Gallovay^  ISW  ;  BistorU* 
c/Oaloioiy,  by  Msckenile.  1S41,  and  P.  B.  Muckerlie,  ISTO-TS.        (T.  F.  H.) 

WILBERFORCE,  Samttel  (1805-1873),  bishop  of  Ox- 
ford and  afterwards  (if  Winchester,  was  the  third  son  of 
William  Wilberfokce  (see  below),  and  was  born  at  Clap- 
ham  Cojnmon  near  London  on  7th  September  1805. 
Until  he  entered  Oriel  College,  Oxford,  in  1823  he  was 
educated  privately.  In  the  "  United  Debating  Society," 
which  afterwards  developed  into  the  "  Union,"  Wilberforce 
distinguished  himself  as  a  zealous  advocate  of  liberalism. 
The  set  of  friends  with  whom  he  chiefly  associated  at  Ox- 
ford were  sometimes  named,  on  account  of  their  excep- 
tionally decorous  conduct,  the  "  Bethel  Union  " ;  but  he 
was  by  no  means  averse  to  amusements,  and  specially  de- 
lighted in  hurdle  jumping  and  hunting.  He  graduated  in 
1826  ;  and  the  summer  and  autumn  of  1827  were  spent  in  a 
Continental  tour.  After  his  marriage  on  11th  June  1828 
to  Emily  Sargent,  he  was  in  December  ordained  and  ap- 
pointed curate-in-charge  at  Checkenden  near  Henley-on- 
Thames.  In  1830  he  was  presented  by  Bishop  Stunner  of 
Winchester  to  the  rectory  of  Brightstone  in  the  Isle  of 
Wight.  In  this  comparatively  retired  sphere  he  soon 
found  scope  for  that  manifold  activity  which  so  promi- 
nently characterized  his  subsequent  career.  In  1831  he 
published  a  tract  on  tithes,  "to  correct  the  prejudices  of 
the  lower  order  of  farmers,"  and  in  the  following  year  a 
collection  of  hymns  for  use  in  his  parish,  which  had  a 
large  general  circulation  ;  a  small  volume  of  stories  entitled 
the  Sole  Book  of  a  Country  Cta-gymnn  ;  and  a  sermon.  The 
Apostolical  ilinutry.  He  now  began  to  be  sought  for  as 
a  preacher  and  declined  several  offers  of  appointments.  In 
February  1836  bo  was  made  a  rural  dean.  At  the  cloeo  of 
1837  he  published  the  Lttttrt  ami  Journalt  of  Henry 
Martyn.  Although  a  High  Churchman  Wilberforce  held 
aloof  from  the  Oxford  movement,  and  in  1838  his  diver- 
gence from  the  "  Tract "  writers  became  so  marked  that  J. 
H.  Newman  declined  further  contributions  from  him  to  the 
BrilifJi  Critic,  not  deeming  it  advisable  that  they  should 
longer  "co-operate  very  clascly."  In  1838  Wilberforce  pub- 
lished, with  his  elder  brother  Robert,  the  Life  of  his  father 
and  two  years  later  his  father's  Corretpondmce.  In  1839 
ho  also  published  Eucharittica  (from  the  old  English 
divines),  to  which  he  wrote  an  introduction,  Ar/athot  and 
oOier  Sunday  Str,rie$,  and  a  volume  of  Uniitrtity  Sermnnt, 
and  in  the  followinj?  year  Jirx-ki/  Itlnnd  and  other  ParaUes, 
In  Novcmlx-r  1  H.IO  ho  wm  in.tlallcd  arclidoacon  of  ciurrcy, 
in  August  lt*10  collated  cancn  of  Winchester,  and  in 
October  ho  accepted  tho  rectory  of  Alvcnttoko.  In  1841 
he  woi  chosen  Bompton  lecturer,  and  ibortly  afterward* 
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made  chaplain  to  the  Prince  Consort,  an  appointment  he 
owed  to  the  impression  produced  by  a  speech  at  an  auti- 
slavery  meeting  some  months  previously.  In  October 
1843  he  was  appointed  by  the  archbishop  of  York  to  be 
sub-almoner  to  the  queen.  In  18-1-1  appeared  his  History 
of  the  American  Church.  In  March  of  the  following  year 
he  accepted  the  deanery  of  Westminster,  and  in  October 
the  bishopric  of  Oxford. 

The  bishop  in.  18-17  became  involvea  in  the  Hampden 
controversy,  and  signed  the  remonstrance  of  the  thirteen 
bishoi^s  to  Lord  John  Russell  against  Dr  Hampden's 
appointment  to  the  bishopric  of  Hereford.  He  also  en- 
deavoured to  obtain  satbfactory  assurances  from  Dr 
Hampden ;  but,  though  unsuccessful  in  this,  he  w-ithdrew 
from  the  suit  against  him.  The  publication  of  a  papal 
bull  in  1850  establishing  a  Roman  hierarchy  in  England 
brought  the  High  Church  party,  of  whom  Wilberforce  was 
the  most  prominent  member,  into  temporary  disrepute. 
The  secession  to  the  Church  of  Rome  of  his  brother-in-law, 
Archdeacon  (now  Cardinal)  Manning,  and  afterwards  of  his 
two  brothers,  brought  him  under  further  suspicion,  and  his 
revival  of  the  powers  of  convocation  lessened  his  influence 
at  court ;  but  his  unfailing  tact  and  wide  sympathies,  his 
marvellous  energy  in  church  organization,  the  magnetism 
of  his  personality,  and  his  eloquence,  both  on  the  platform 
and  in  tho  pulpit,  gradually  w-on  for  him  recognition  as 
w-ithout  a  rival  on  the  episcopal  bench.  In  the  Hotise  of 
Lords  he  took  a  prominent  part  in  the  discussion  of  social 
and  ecclesiastical  questions.  He  has  been  styled  the 
"  bishop  of  society  " ;  but  society  occupied  only  a  fraction 
of  hb  time.  -The  great  bent  of  his  energies  was  ceaselessly 
directed  to  the  better  organization  of  his  diocese  and  to 
the  furtherance  of  schemes  for  increasing  the  influence  and 
efficiency  of  the  church.  In  1854  he  opened  a  theological 
college  at  Cuddesdon,  which  was  afterwards  the  subject  of 
some  controversy  on  account  of  its  alleged  Romanist  tend- 
encies. His  attitude  towards  Essays  and  Berietci  in  1861, 
against  which  he  wrote  an  article  in  tho  Quarterly,  won 
him  the  special  gratitude  of  the  Low  Church  party,  and 
•latterly  ho  enjoyed  the  full  confidence  and  esteem  of  all 
except  the  extreme  men  of  either  side  and  jmrty.  On  the 
publication  of  Colenso's  Commentary  on  the  Eomant  in 
1861  Wilberforce  endeavoured  to  induce  the  author  to 
hold  a  private  conference  with  him  ;  bu^  after  tho  publica- 
tion of  the  first  two  parts  of  tho  Pentateuch  Critically  Ex- 
amined he  drew  up  the  address  of  the  bishops  which  called 
on  Colenso  to  resign  his  bishopric.  In  1867  ho  framed 
the  first  Report  of  the  Ritualistic  Commission,  in  which 
coercive  measures  against  ritualism  wcro  discountenanced 
by  the  use  of  the  word  "  restrain  "  instead  of  "  a  jolish  "  or 
"prohibit"  He  also  endeavoured  to  take  tho  sting  out  of 
some  resolutions  of  the  second  Ritualistic  Commission  in 
1 868,  and  was  one  of  tho  four  who  signed  tho  Report  with 
qualifications.  Though  strongly  opposed  to  tho  disestab- 
lishment of  tho  Irish  Church,  yet,  when  the  constituencies 
decided  for  it,  ho  i)rudcntly  advised  that  no  opjiosition 
should  bo  made  to  it  by  tho  House  of  Lords.  After  twenty- 
four  years'  labour  in  the  diocese  of  Oxford,  ho  was  nome^l 
by  Mr  Qlodstono  for  tho  bishopric  of  Winchester.  Hi» 
unremitting  labours  had,  however,  seriously  told  on  his 
constitution,  and  the  change  to  a  new  diocese,  cnUiling  a 
repetition  of  tho  work  of  r rganizntion  which  ho  had  com- 
pleted in  the  old  one,  proved  too  much  for  his  health.  The 
result  w-ns  a  severe  affection  of  tho  heart,  which  on  riior« 
than  ono  occasion  threatened  to  provo  fatal.  Ho  wm  killed 
on  19th  July  1873  by  tho  shock  of  a  fall  from  his  horse 
near  Dorking,  Surrey. 

IVsidM  the  works  already  nvnllone.!,  WiH-erfotw  ]']^}'J^'">" 
cfHeirtu,  llittory  0»70),  oripDally  eontribulo.1  to  I'f"''*  ""''■  '",'} 
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f.lnetins  Jrm»  kit  Diary  nnd  Concs}Kiuliiiee,  vol.  i.,  cil.  by  Ash- 
»i  II,  and  Toli.  ii.  anil  iii.,  cJ.  by  his  sou  KcginaU  G.  Wilbcrforcs. 

WILBEUKOllCE,  Willum  (1750-1833),  whoso  name  is 
cliifflv  ai»oci.-led  with  tlio  nbolilion  of  the  slnvo  tratlc,  was 
iliviciulcil  from  a  Yorkshire  family  which  possessed  tlio 
iiiiiior  of  Wilbcrfois  In  tho  Ea.st  Hiding  from  tho  time  of 
llonry  II.  till  tho  middle  of  tho  ISth  century.  He  was 
the  only  son  of  IJobert  Wilbcrforoc,  member  of  a  com- 
mercial house  at  Hull,  by  his  wife  Elizabeth,  daughter  of 
Thomas  Bird  of  Barton,  Oxon,  and  was  born  at  Hull  on 
■J4lh  August  1759.  It  was  from  his  mother  that  he  in- 
lierited  both  his  feeble  frame  and  his  many  rich  mental 
endowments.  Ho  was  not  a  diligent  sdiolar,  but  at  the 
grammar  .school  of  Hull  hLs  .skill  in,  elocution  attracted  the 
attention  of  the  master.  Before  he  had  completed  liis 
tenth  year  lie  lost  his  father  and  was  transferred  to  the 
care  of  a  internal  uncle  in  London ;  but  in  his  twelfth 
year  he  returned  to  Hull,  and  soon  afterwards  was  placed 
under  the  care  of  the  master  of  the  endowed  school  of 
Pocklington.  Here  his  love  of  social  pleasure  made  him 
neglectful  of  his  studies  ;  but  he  entered  St  John's  College, 
Cambridge,  in  October  1766.  Left  by  the  death  of  his 
grandfather  and  uncle  the  possessor  of  an  independent 
fortune  under  his  mother's  sole  guardianship,  ho  was 
somewhat  idle  at  the  university,  though  ho  acquitted  him- 
self in  the  examinations  with  credit ;  but  in  his  serious 
years  he  "could  not  look  back  without  unfeigned  remorse" 
on  the  opjiortunities  he  had  then  neglected.  In  17  SO  he 
was  elected  to  the  House  of  Commons  for  his  native  town, 
his  success  being  due  to  his  personal  popularity  and  his 
lavish  expenditure.  He  soon  found  liis  way  into  the  fast 
|>olitical  society  of  London,  and  at  the  club  at  Goosctrees 
renewed  an  acr|uaintance  begun  at  Cambridge  with  Pitt, 
which  ripened  into  a  friendship  of  the  closest  kind.  In 
the  autunm  of  1783  be  set  out  with  Pitt  on  a  tour  in 
France;  and  after  his  return  his  eloquence  proved  of  great 
assistance  to  Pitt  in  his  struggle  against  the  majority  of 
the  Hou.se  of  Commons.  In  178-i  AVilberforce  was 
elected  for  both  Hull  and  Yorkshire,  and  took  his  seat 
(or  the  latter  constituency. 

A  journey  to  Nice  in  the  autumn  of  the  same  year  with 
Dr  I^aac  ililner  led  to  his  conversion  to  Evangelical  Chris- 
tianity and  the  adoption  of  more  serious  views  of  life. 
The  change  had  a  marked  efifect  on  his  public  conduct.  In 
the  beginning  of  1787  he  busied  himself  with  the  estab- 
lishment of  a  society  for  the  reformation  of  manners. 
About  the  same  time  he  made  tlie  acquaintance  of  Thomas 
Clarkson,  and  began  the  agitation  against  the  slave  trade. 
Pitt  entered  heartily  into  their  plans,  and  recommended 
Wilberforce  to  undertake  the  guidance  of  the  p.'oject  as  a 
subject  suited  to  his  character  and  talents.  While  dark- 
en conducted  the  agitation  throughout  the  country,  Wil- 
berforce took  everj-  opportunity  in  the  House  of  Commons 
of  exposing  the  evils  and  horrors  of  the  trade.  In  1788, 
however,  a  failure  of  his  digestive  powers  compelled  him 
to  retire  for  some  months  from  public  life,  and  the  introduc- 
tion of  the  subject  in  parliament  therefore  devolved  on  Pitt, 
"hose  representations  were  so  far  successful  that  an  Act 
was  piassed  providing  that  the  number  of  slaves  carried  in 
ships  should  be  in  proportion  to  the  tonnage.  On  12th 
May  of  the  following  year  Wilberforce,  in  co-operation 
with  Pitt,  brought  the  subject  of  abolition  again  before  the 
House  of  Commons ;  but  the  friends  of  the  planters  suc- 
ceeded in  getting  the  matter  deferred.  On  27th  Janu- 
arj-  following  Wilberforce  carried  a  motion  for  referring  to 
a  special  committee  the  further  examination  of  witnesses, 
but  after  full  inquirj-  the  motion  for  abolition  in  Slay  1791 
was  lost  by  163  votes  to  88.  In  the  following  April  he 
carried  a  motion  for  gradual  abolition  by  238  to  85  votes ; 
but  in  the  House  of  Lords  tho  discussion  was  finally  post- 


poned till  the  following  ses.sion.  Notwithstanding  his  un- 
remitting labours  in  educating  public  o|iinion  and  annnal 
motions  in  the  House  of  Commons,  it  was  not  till  1807, 
the  year  following  Pitt's  death,  that  tho  first  great  step 
towards  the  abolition  of  slavery  was  accomplished.  When 
the  anti-.slavery  society  was  formed  in  1823,  Wilberforce 
and  Clarkson  became  vice-presidents  ;  but  before  their  aim 
was  accomplished  Wilberforce  had  retired  from  public  life, 
and  the  Emancijiation  Bill  was  not  passed  till  August 
1833,  a  month  after  his  death. 

In  1797  Wilberforce  published  A  Practira!  View  of  the 
Prevailin'j  Retir/ious  System  of  Professed  Christians  in  (he 
If  if/her  rinil  .Middle  Classes  of  this  Country  Contrasted  with 
Heal  Christianiti/,  which  within  half  a  year  went  through 
five  editions  and  was  afterwards  translated  into  French, 
Italian,  Dutch,  and  Gorman.  Shortly  after  tlie  appear- 
ance of  this  work  he  occupied  himself  with  a  plan  for  a 
religious  periodical  which  should  admit  "a  moderate  degree 
of  political  and  common  intelligence,"  the  result  being  the 
appearance  in  January  1801  of  the  Christian  Observer.  He 
also  interested  himself  in  a  variety  of  schemes  for  the  ad- 
vancement of  tho  social  and  religious  welfare  of  the  com- 
munity, including  the  establishment  of  the  Association 
for  the  Better  Ob-servance  of  Sunday,  the  foundation,  with 
Hannah  JIore  (j.f.),  of  schools  at  Cheddar,  Somersetshire, 
a  project  for  opening  a  school  in  every  parish  for  the 
religious  instruction  of  children,  a  plan  for  the  education 
of  the  children  of  the  lower  classes,  a  bill  for  securing 
better  salaries  to  curates,  and  a  method  for  disseminating, 
by  Government  help,  Christianity  in  India.  In  parlia- 
ment he  was  a  supporter  of  parliamentary  reform  and  of 
Catholic  emancipation.  In  1812,  on  account  of  failing 
health,  he  exchanged  the  representation  of  Yorkshire  for 
that  of  a  constituency  which  would  make  less  demands  on 
his  time,  and  was  returned  for  Bramber.  In  1825  he 
retired  from  the  House  of  Commons,  and  the  following 
year  settled  at  Higlnvood  Hill,  "just  beyond  the  disk  of 
the  metropolis."  He  died  at  London  on  29th  July  1833, 
and  was  buried  in  Westminster  Abbey  close  to  Pitt,  Fo,x, 
and  Canning.  In  Westminster  Abbey  a  statue  was  erected 
to  his  memory,  and  in  Yorkshire  a  county  asylum  for  the 
blind  was  founded  in  his  honour.  A  column  was  also 
erected  to  him  by  his  townsmen  of  Hull. 

See  Life  of  U'iUiam  Wilberforce^  by  his  sons,  1838,  5  vols. ;  Cor- 
respondence,  2  vols.,  1340. 

WILDBAD,  a  watering-place  in  the  north-west  of  Wiirt- 
emberg,  is  picturesquely  situated  in  the  romantic  pine- 
clad  gorge  of  the  Enz,  28  miles  west  of  Stuttgart  and  14 
east  of  Baden-Baden.  Its  thermal  alkaline  spriiigs  have 
a  temperature  of  O0°-100°  Fahr.,  and  are  used  for  bathing 
in  ca-ses  of  rheumatism,  gout,  neuralgia,  and  similar  ail- 
ments (see  Mineral  Waters,  vol.  xvi.  p.  433).  The  fact 
that  the  springs  rise  within  the  baths,  and  are  thus  used 
at  the  fountain-head,  is  considered  to  contribute  materially 
to  their  curative  influence.  The  system  of  bathing  in  com- 
mon is  customary  at  Wildbad,  although  of  course  separate 
baths  may  be  obtained.  The  water  is  applied  internally 
for  affections  of  the  stomach  and  digestive  organs,  and  of 
the  kidneys,  bladder,  ite.  Wildbad  possesses  all  the  usual 
arrangements  for  the  comfort  and  amusement  of  the  visiters 
(over  6000  anntally),  including  large  and  well-appointed 
hotels,  a  curhaus,  a  trink-halle,  and  promenades.  The 
neighbourhood  is^  picturesque,  the  most  attractive  spot 
being  the  Wildsee,  of  which  many  legends  are  told.  'The 
population  of  the  town  in  1885  was  3514 

WILFRID  (c.  634-709),  archbishop  of  Y'ork  from  665 
till  709,- was  born  of  good  parentage  in  Northumbria,  C 
034.  AMien  nearly  fourteen  years  of  age  he  was  sent 
away  from  a  harsh  stepmother  to  serve  in  King  Oswy's 
court,  where  he  attracted  t\ie  notice  of  the  queen,  Eanfled. 
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She,  fostering  his  inclination  for  a  religious  life,  placed 
him'  under  the  care  of  an  old  noble,  Cudda,  who  had  be- 
taken himself  to  a  monastic  life  at  Lindisfarne.  Later  on 
Eanfled  enabled  him  to  visit  Rome  under  the  protection 
of  Benedict  Biscop,  the  son  of  a  Xorthumbrian,  or  rather 
Anglian,  noble.  At  Lyons  ^Yilf^id's  pleasing  features 
and  quick  intelligence  made  Dalfinus,  or  Aunemund,  the 
archbishop,  desire  to  adopt  him  and  marry  him  to  his 
niece.  Resisting  his  offers,  the  youth  went  on  to  Rome, 
received  the  papal  benediction,  and  then,  in  accordance 
with  his  promise,  returned  to  Lyons,  where  he  stayed  for 
three  years,  till  the  murder  of  his  patron  (1656),  whose 
fate  he  would  have  shared  had  not  his  beauty  stayed  the 
hand  of  the  executioners.  On  his  return  home,  Oswy's 
son  Alchfrid  gave  him  a  monastery  at  Ripon,  and  before 
long  Bishop  Agilbert  of  tans  ordained  him  priest.  He 
was  probably  already  regarded  as  the  leading  exponent  of 
the  Roman  discipline  in  England  when  his  speech  at  the 
council  of  Whitby  determined  the  overthrow  of  the  Celtic 
party  (664).  About  a  year  later  he  was  consecrated  to 
the  see  of  York  (not  in  England,  where  perhaps  he  could 
not  find  the  fitting  number  of  orthodox  prelates,  but  at 
Compiigne).  On  his  return  journey  he  narrowly  escaped 
the  pagan  wreckers  of  Sussex,  and  only  reached  his  own 
country  to  find  he  had  been  supplanted  in  his  see.  The 
rest  of  his  life  is  a  record  of  wandering  and  misfortune. 
For  three  years  (665-668)  he  ruled  his  monastery  at  Ripon 
in  peace,  occasionally,  however,  exercising  his  episcopal 
functions  in  Mercia  and  Kent.  On  Archbishop  Theodore's 
arrival  (668)  he  was  restored  to  his  see,  but  only  to  be 
driven  out  through  the  anger  of  King  Egfrid's  queen  (677). 
Theodore  now  divided  Wilfrid's  large  diocese  into  three ; 
and  the  aggrieved  prelate  went  to  lay  his  case  before  the 
bishop  of  Rome.  On  his  way  he  narrowly  escaped  murder 
at  the  hands  of  foreign  princes,  whom'  his  own  countrymen 
bad  stirred  up  against  him.  A  synod  held  at  Rome  xmdcr 
Agatlio  (t679)  ordained  his  restitution;  but  even  a  papal 
decision  could  not  prevent  his  being  cast  into  prison  on  his 
return  home.  When  released  he  wandered  first  to  Mercia, 
whence  Egfrid  once  more  drove  him  forth  to  Sussex. 
Here  he  rescued  the  pagan  folk  from  an  impending  famine, 
and  established  a  bishop's  see  at  Selsea.  After  Egfrid's 
death  (20th  May  685)  Wilfrid  was  restored  to  York  aid 
Ripon  (686-687).  He  was  once  more  driven  out  in  691- 
692,  and  after  appealing  to  Rome  in  person  obtained  an- 
other decision  in  his  favour  (703-701).  Despite  the  inter- 
cession of  Berghtwald,  archbishop  of  Canterbury,  Egbert's 
brother  Aldfrid  refused  to  admit  the  aged  prelate  into  his 
kingdom  till  his  last  illness  (705).  This  year  or  the  next 
a  council  <tas  held  near  the  river  Nidd,  the  papal  letters 
were  read,  and,  despite  the  opposition  of  the  bishops,  Wilfrid 
once  more  received  the  abbeys  of  Ripon  and  Hexham. 
Not  long  after  he  died  at  Oundle  (Northamptonshire)  as 
he  was  going  on  a  visit  to  Ccolred,  king  of  Mercia  (709). 
He  was  buried  at  Ripon,  whence,  according  to  Eadmer, 
his  bones  were  aftcnvards  removed  to  Canterbury. 

'Wilfrid's  i*  a  mcmoniMo  namo  in  Enclinh  hintory,  not  only  bo- 
cause  of  tht  tiriro  part  lie  |iUrr<l  in  tuppUnting  the  Celtic  dincipline 
and  in  eJttabliibinff  a  precciient  of  appenl  to  papal  anthority,  btit 
ajv>  hy  r«>s*^n  of  btrservicet  to  architecture  ana  leamin;;.  At  York 
}i'  ....      ,.•,  old  church,  roofing  it  with  lead  and  fumi«h- 

■r,_  iowi ;  at  Kip<in  he  built  an  entirely  nrv  l>a^ilica 

trr  ;.rche«;   at  Hexham  in  hoaiour  of  St  Andrew 

ha  rear«41  a  ttiii  nubler  rhurch,  ovtr  which  Edditit  srowt  elo^^uent. 
In  the  early  dari  of  hia  biihopric  ha  uaed  to  travel  about  hit  diocoao 
altende'l  by  a  '  •"  '    '   "    !;    >...n«.     Hen":      •    '         ilw 

rtformrl  the  '  'iirineaervi  i  of 

hii  ikille*!  rl.  ,,  and  to  hav  i  or 

rtneired  the  rulo  •>!  .-•;  lK-i..-ii..t  m  tli*  monaateriea.  Uo  ca^h  viiit 
to  Home  it  wa«  hi*  dfliiiltt  tn  collect  relict  for  hit  native  land  ;  and 

to  hla  f^-  ■  -  *-  ' -■  ■■      -'   T L-  ,--■-  1  liookcate  wrought  in 

gold  ar.  .   copy  of  the  Cotpelt, 

Aaami^'  .       .  -  .  .;y,  and  tvtn  on  hia  iray 


to  Roiae  in  679  he  found  time  to  convert  the  Frisian  king,  Ald- 
gislii-S  though  the  latter  had  bteu  bribed  to  slay  him  by  the  offer 
of  "a  measm«  of  gold  solidi,"  Later  in  life  he  ord.iincd  Suidbert 
as  the  first  bishop  of  Frisia.  In  earlier  years  his  influence  tvas  bo 
great  that  ho  supplied  the  Franks  with  one  of  their  later  Mero- 
vingian kings,  Dagobert  II. 

Wilfrid's  life  was  written  thortly  after  his  death  by  Eddius  at  the  reqaest  of 
Acca,  his  succe&sor  at  Hexham,  and  Tatbert,  abbot  of  Ripon,— both  lutituata 
fhands  of  the  great  bishop.  Other  live*  were  written  by  Frlthe^ode  in  the 
10th,  by  FolcarU  in  the  11th,  and  by  Eadraer  early  in  the  12th  century.  The 
dates  have  to  be  sapplied  mainly  from  Bede's  i/isf.  Eccl.,  lit.  c.  25,  &e.,  IS,  Ac, 
V.  19,  4c  All  the  uves  are  printed  in  Raine't  Bittoriana  c/tkt  Church  o/York, 
voL  L  (Rolls  Series). 

■VVILHELMSHATEN,  or  Wilheuishate-N,  the  chief 
naval  station  and  war  harbour  of  Germany  on  the  North 
Sea,  is  situated  on  the  east  side  of  the  Jahde,  a  large  basin 
united  with  the  sea  by  a  channel  3  miles  long.  The  ground 
on  which  it  stands  was  purchased  by  Prussia  from  the  duke 
of  Oldenburg  in  1853,  and  though  reckoned  a  part  of  the 
province  of  Hanover  is  completely  surrounded  on  the  land- 
ward side  by  Oldenburg  territorj-.  The  town  is  laid  out  on 
a  regular  and  ample  scale,  and  the  streets  are  wide  and 
shaded  with  trees.  A  statue  has  been  erected  to  Admiral 
Prince  Adalbert  of  Prussia  (d.  1873).  Most  of  the  inhabit- 
ants, who  numbered  13,972  in  18S5,  including  1326 
Roman  Catholics,  are  connected  with  the  dockyard  and 
fleet ;  and  there  is  an  additional  colony  of  dockyard  em- 
ploytjs  at  Bant  (3000  inhabitants),  on  Oldenburg  soil. 

The  original  harbour,  constructed  in  1S55-69,  consists  of  an  inner 
and  outer  basin.  To  the  south-east  of  the  inner  haibour,  which  is 
used  by  war-vessels  not  in  active  ser^'ice,  a  largo  new  harbour  has 
recently  been  constructed  for  tvar-vessels  in  commission  and  for 
conimei-cial  purposes.  The  entrance  to  both  the  old  and  the  nctr 
harbour  is  sneltered  by  long  and  massive  moles.  A  torpedo  har- 
bour has  also  been  fomicd.  The  inner  harbour  and  the  adjacent 
Jocks,  building-slips,  machine-shops,  tc,  form  the  Government 
dockyard,  which  is  enclosed  by  a  lofty  wall  with  fourteen  iron  gates. 
Tho  whole  establishment  is  defended  by  strong  fortifications. 

WILKES,  Jou.v  (1727-1797),  the  champion  of  the  right 
of  free  representation  by  British  constituencies,  was  de- 
scended from  a  family  long  connected  with  Leighton- 
Buzzard  in  Bedfordshire,  but  he  himself  was  born  at 
Clerkenwell,  London,  on  17th  October  1727.  His  father, 
Israel  Wilkes,  was  a  rich  distiller,  and  the  owner,  through 
his  wife  Sarah,  daughter  of  John  Heaton  of  Hoxton,  of 
considerable  house  property  in  its  north-eastern  suburbs. 
After  some  training  under  private  tuition  John  Wilkes  was 
sent  to  the  university  of  Lcydcn,  matriculating  there  on 
8th  September  174-1.  Several  young  men  of  talent  from 
Scotland  and  England  were  studying  in  this  Dutch  uni- 
versity at  that  period,  and  a  lively  picture  of  their  life,  in 
which  Wilkes  displays  the  gaiety  of  temper  which  remainctl 
faithful  to  him  all  his  days,  is  presented  to  us  by  "  Jupiter  " 
Carlyle.  With  this  training  he  acquired  an  intimate  know- 
ledge of  classical  literature,  and  he  enlarged  his  mind  by 
travelling  through  Holland,  Flanders,  and  part  of  Germany. 
At  the  close  of  1748  he  returned  to  his  native  land,  And 
in  a  few  months  (October  1749)  was  drawn  by  his  rcbtioim 
into  marrying  >Iary,  solo  daughter  and  heiress  of  John 
Mead,  citizen  and  grocer  of  London,  who  was  ten  years  his 
senior.  Tho  ill-aseortcd  pair, — for  she  was  grave  and  staid, 
while  he  rioted  in  exuberant  spirits  and  love  of  society, — 
lived  together  in  tho  country  for  some  months,  when,  to 
make  matters  worse,  they  returned  to  town  to  dwell  with 
tho  wife's  mother.  One  child,  a  daughter,  was  born  to 
them,  when  Wilkes  left  his  wife  and  removed  to  West- 
minster, where  ho  kept  open  house  for  many  young  men 
about  town  possessing  more  wit  than  morals.  To  this  uiv 
fortunate  marriage  should  in  justice  Ix!  attributed  some  of 
his  errors  in  life.  In  1754  he  co;itcstc<l  the  constituency 
of  Bcrwick-upon-Twccd,  but  failed  to  gain  tho  »e«t.  Wilkes 
was  now  a  well-known  figure  in  tho  life  of  tho  West  End, 
and  among  his  nssoriatcs  were  Thomas  rottcr.'tho  son  of 
the  archl)i«hop  of  Canterbury,  Sir  Krands  t)a«hwo(id,  oftcr- 
I  wards  Lord  le  Dcspcnccr,  and  Lord  Sandwich,  the  last  of 
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«-hom  in  after  years  showed  great  animosity  towards  his 
old  eompanion  in  revelry.  la  July  1757,  by  a  triangular 
arrangement  in  which  Potter  and  the  first  William  Pitt 
]>layed  the  other  jiarts,  Wilkes  was  elected  for  Aylesbury, 
and  for  this  constituency  he  was  again  returned  at  the 
general  election  in  March  1761.  Pitt  was  his  leader  in 
jolilics ;  but  to  Pitt  he  applied  in  vain  for  a  seat  at  the 
l>oard  of  trade  ;  nor  was  he  successful  in  his  other  applica- 
tions for  office.  Stung  by  iheso  disappointments,  Wilkes 
threw  himself  into  bitter  opposition  to  Bute,  and  to  make 
his  antagonbm  more  effective  established  a  paj'er  called 
Tke  XorOi  Briton,  in  which  he  from  the  first  attacked  the 
Scotch  prime  minister  with  e-xceeding  bitterness,  and  grew 
bolder  as  it  proceeded  in  its  course.  One  of  its  articles 
ridiculed  Lord  Talbot,  the  steward  of  the  royal  household, 
and  a  duel  was  the  result.  When  Bute  resigned,  the  issue 
of  the  journal  was  suspended  ;  but,  when  the  royal  speech 
framed  by  George  Grenville's  ministry  showed  that  the 
change  was  one  of  men  only,  not  of  measures,  a  supple- 
mentary number.  No.  45,  was  published,  23d  April  1763, 
containing  a  caustic  criticism  of  the  king's  message  to  his 
parliament.  Lord  Halifax,  the  leading  secretary  of  state, 
issued  a  general  warrant  "  to  search  for  authors,  printers, 
and  publishers,"  and  to  bring  them  before  him  for  examin- 
ation. Charles  Churchill,  the  poet  and  a  coadjutor  in  this 
newspaper  enterprise,  escaped  through  the  good  offices  of 
Wilkes ;  but  the  chief  offender  was  arrested  and  thrown 
into  the  Tower.  A  week  later,  however,  he  was  released 
by  order  of  the  Court  of  Common  Pleas  -on  the  ground 
that  his  pnN-ilege  as  a  member  of  parliament  afforded  him 
immunity  from  arrest  General  warrants  were  afterwards 
declared  illegal,  and  Halifax  himself  after  a  series  of  dis- 
creditable shifts  was  cast  in  heavy  sums,  on  actions  brought 
against  him  by  the  persons  whom  he  had  injured, — the  total 
expenses  incurred  by  the  ministry  in  these  lawless  pro- 
ceedings amounting  to  at  least  £100,000.  So  far  Wilkes 
had  triumphed  over  his  enemies,  but  he  gave  them  cause 
for  rejoicing  by  an  indiscreet  reprint  of  the  obnoxious  No. 
45,  and  by  striking  off  at  his  private  press  thirteen  copies 
of  an  obscene  Essay  on  Woman,  written  by  his  friend 
Potter,  in  parody  of  Pope's  Essay  on  Man,  one  of  which 
got  into  the  hands  of  Lord  Sandwich.  Immediately  on  the 
meeting  of  the  House  of  Commons  (15th  November  1763) 
proceedings  were  taken  against  him.  Lord  North  moved 
that  No.  45  was  "a  false,  scandalous,  and  seditious  libel," 
and,  as  the  motion  was  of  course  carried,  the  paper  was 
publicly  burnt  in  Cheapside  on  4th  December.  The 
EsMy  on  VToman  was  brought  before  the  Upper  House  by 
Lord  Sandwich,  and,  on  account  of  the  improper  use  which 
had  been  made  of  Bishop  Warburton's  name  as  the 
author  of  some  coarse  notes,  the  work  was  voted  a  breach 
of  privilege,  and  Wilkes  was  ordered  to  be  prosecuted  in 
the  Court  of  King's  Bench  for  printing  and  publishing  an 
impious  libel.  He  was  expelled  from  the  House  of  Com- 
mons on  19th  January  1764  ;  and  on  2l6t  February  he  was 
found  guilty  in  the  King's  Bench  of  reprinting  No.  45  and 
of  printing  and  publishing  the  Essay  on  Woman.  Wilkes 
was  on  these  dates  absent  from  England.  Some  strong 
expressions  applied  to  him  by  Samuel  Martin,  an  ex-secre- 
tary of  the  treasury,  had  provoked  a  duel  (ICth  November 
1763),  in  which  Wilkes  was  severely  wounded  in  the 
stomach.  He  withdrew  to  Paris,  and  as  he  did  not  return 
to  England  to  receive  his  sentence  in  the  law  courts  was 
pronounced  an  outlaw. 

For  several  years  Wilkes  remained  abroad,  receiving 
XI 000  a  year  from  the  leading  Whigs,  and  in  the  course 
of  his  travels  he  visited  many  parts  of  Italy.  In  March 
1768  he  returned  to  London  and  sued  the  king  for  pardon, 
but  in  vain.  His  next  step  was  to  offer  himself  as  a  candi- 
date for  the  representation  of  the  City  of  London,  when  he 


was  the  lowest  at  the  poll.  Undaunted  by  this  defeat,  he 
solicited  the  freeholders  of  Middlesex  to  return  him  as  their 
champion,  and  they  placed  him  at  the  head  of  all  com- 
petitors. He  appeared  before  the  King's  Bench,  nnd  on  a 
technical  point  procured  a  reversal  of  his  outlawry ;  but 
the  original  verdict  was  maintained,  and  ho  was  sentenced 
to  imprisonment  for  twenty-two  months  as  well  as  to  a  fine 
of  .£1000,  and  he  was  further  ordered  to  produce  securities 
for  good  behaviour  for  seven  years  after  his  liberation.  His 
conduct  was  brought  before  the  House  of  Commons,  with 
the  result  that  he  was  expelled  from  the  House  on  3d 
February  1769,  and  with  this  proceeding  there  began  a 
series  of  contests  between  the  ministry  and  the  electors  of 
Middlesex  without  parallel  in  English  history.  They 
promptly  re-elected  him  (16th  February),  only  to  find  him' 
pronounced  incapable  of  sitting  and  his  election  void. 
Again  they  returned  him  (16th  March)  and  again  he  was. 
rejected.  A  fourth  election  then  followed,  when  Colonel 
Henry  Lawes  Luttrell,  with  all  the  influence  of  the  court 
and  the  Fox  family  in  his  favour,  obtained  but  296  votes 
to  1143  given  for  Wilkes,  whereupon  the  House  declared 
that  Luttrell  had  been  duly  elected.  Through  these 
audacious' proceedings  a  storm  of  fury  broke  out  through- 
out the  country.  In  the  cause  of  "  Wilkes  and  liberty " 
high  and  low  enlisted  themselves.  His  prison  cell  was 
thronged  daily  by  the  chief  of  the  Whigs,  and  large  sums 
of  money  were  subscribed  for  his  support.  So  great  was 
the  popular  sympathy  in  his  favour  that  a  keen  judge  of 
contemporary  politics  declared  that,  had  George  III.  pos- 
sessed a  bad  and  Wilkes  a  good  character,  the  king  would 
have  been  an  outcast  from  his  dominions.  At  the  height 
of  the  combat  in  January  1769  Wilkes  was  elected  an  alder- 
man for  the  City  of  London ;  in  1771  he  served  as  sheriff 
for  London  and  Middlesex,  and  as  alderman  he  took  an 
active  part  in  the  struggle  between  the  corporation  and 
the  House  of  Commons  by  which  freedom  of  publication 
of  the  parliamentary  debates  was  obtained.  His  admirers 
endeavoured  in  1772  to  procure  his  election  as  lord  mayor 
of  London,  but  he  was  set  aside  by  the  aldermen,  some  of 
whom  were  allied  with  the  ministry  oi  Lord  North,  while 
others,  as  Oliver  and  Townshend,  leant  to  the  Liberalism 
of  Lord  Shelburne.  In  1774,  however,  ha  obtained  that 
dignity,  and  he  retained  his  seat  for  Middlesex  from  the 
dissolution  in  1774  until  1790.  He  moved  in  1J76  for 
leave  to  bring  in  a  bill  "for  a  just  and  equal  representa- 
tion of  the  people  of  England  in  parliament  "  ;  but  attempts 
at  parliamentary  reform  were  premature  by  at  least  half  a 
century.  After  several  failures  better  fortune  attended  hia 
efforts  in  another  direction,  for  in  1782  all  the  declarations 
and  orders  against  him  for  his  elections  in  Middlesex  were 
ordered  to  be  expunged  from  the  journals  of  the  House. 
In  1779  Wilkes  was  elected  chamberlain  of  the  city  by  a 
large  majority,  and  the  office  became  his  freehold  for  life. 
He  died  at  his  house  in  Qrosvenor  Square,  London,  on  20th 
December  1797. 

Wilkes  printed  editions  of  Catullus  and  Theophrastus,  and  at  the 
time  of  hia  deatli  had  made  considerable  progress  with  a  translation 
of  Anacreon.  Hia  conversation  was  often  sullied  by  obscenity  and 
profanity  ;  but  he  knew  how  to  suit  his  conversation  to  hia  com- 
pany, and  his  well-known  assertion  that,  ugly  as  lie  was,  with  tho 
start  of  a  quarter  of  an  hour  he  could. get  the  better  of  any  man, 
however  good-looking,  in  the  graces  of  any  lady,  shows  his  confi- 
dence in  his  powers  of  fascination.  The  king  was  obliged  to  own 
that  he  had  never  met  so  well-bred  a  lord  mayor,  and  Dr  Johnson, 
who  made  his  acquaintance  at  the  house  of  Dilly,  the  bookseller  in 
the  Poultry,  confessed  that  "Jack  has  gfeat  variety  of  talk.  Jack  is 
a  scholar,  and  Jack  has  the  manners  of  a  gentleman."  It  is  doubtful 
how  far  he  himself  believed  in  the  justice  of  the  principles  which 
he  espoused.  To  George  III.  he  remarked  of  his  devoted  friend 
and  legal  adviser,  Serjeant  Glynn,  "Ah  sir!  he  was  a  Wilkito, 
which  I  never  was."  His -writings  were  marked  by  great  power  of 
sarcasm.  Two  collections  of  his  letters  were  published,  one  of 
Litters  to  his  Daujhter,  in  four  volumes  in  1804,  the  other   Com- 
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tpondeiue  tn(A  liis  Friends,  in  five  volnmes  in  1805.    A  Li/e  by  Fitz- 
gerald bis  quite  recently  been  iiublishcd.         _  (W.  P.  C.) 

WILKESBARRE,  a  city  of  the  United  States,  the 
county  scat  of  Luzerne  county,  Pennsylvania,  is  situated 
on  the  right  bank  of  the  north  branch  of  the  Susquehanna 
river  in  the  Wyoming  vaUey,  98  miles  north-north-west 
from  Philadelphia,  The  business  portion  lies  in  the 
bottom  lands,  while  the  residence  portions  have  extended 
into  the  adjacent  hilly  country.  It  is  entered  by  four  rail- 
ways,— the  Central  of  Xew  Jersey,  that  of  the  Delaware 
and  Hudson  Canal  Company,  the  Lehigh  Valley,  and  the 
Pennsj-lvania.  The  city  is  irregularly  laid  out.  The 
population  in  18S0  was  23,339;  in  1870  it  was  10,17i. 
Wilkesbarre  is  in  an  anthracite  mining  district,  and  its 
industries  all  relate  more  or  less  directly  to  this  product. 
It  is  a  centre  for  the  distribution  of  mining  supplies  of 
all  kinds  and  for  the  shipment  of  coal. 

After  several  attempts,  which  were  rendered  futile  by  Indian 
hostilities,  a  settlement  was  finally  effected  upon  the  site  of 
Wilkesbarre  in  1770.  Eight  years  later  the  whole  region  was 
depopulated  by  the  AVyoming  massacre,  and  the  infant  town,  with 
many  others,  was  sacked  and  burned.  In  the  same  year  a  fort  was 
erected  upon  the  site  of  the  ruined  village,  around  which  the  tovra 
tras  reboilt  -Up  to  1855  its  growth  was  very  ^ow  and  uncertain. 
The  discovery  of  means  of  using  the  anthracite  coal,  which  is  found 
ia  abundance  in  the  neighbourhood,  gave  an  immense  impetus  to  the 
growth  and  prosperity  of  the  city. 

WILKIE,  Sm  Da\-U)  (1785-1841),  Scottish  subject- 
painter,  was  bom  on  18th  November  1785,  the  son  of  the 
parish  minister  of  Cults  in  Fifeshire.  He  very  early  de- 
veloped an  extraordinary  love  for  art :  he  was  accustomed  to 
say  that  he  could  draw  before  he  could  read  and  paint  before 
he  could  spell,  and  at  school  he  used  to  barter  his  sketches 
and  portraits  for  slate-pencils  and  marbles.  He  was  also 
noted  for  his  keen  and  constant  observation  of  the  village 
life  around  .him  ;  and  a  friend  has  recorded  that  he  "  hked 
better  to  stand  and  look  at  his  companions  at  their  games 
than  to  join  in  their  play."  In  1799,  after  he  had  attended 
school  at  Pitlessip,  Kettle,  and  Cupar,  his  father  reluctantly 
yielded  to  his  desire  to  become  a  jxiinter ;  and  through  the 
influence  of  the  earl  of  Leven  Wilkie  was  admitted  to  the 
Trustees'  Academy  in  Edinburgh,  and  began  the  study  of 
art  under  John  Graham,  the  able  teacher  of  the  school. 
From  William  Allan  (afterwards  Sir  William  Allan  and 
president  of  the  Royal  Scottish  Academy)  and  John  Burnet, 
the  engraver  of  Wilkie's  works,  we  have  an  interesting 
account  of  his  early  studies,  of  his  indomitable  persever- 
ance and  power  of  close  application,  of  his  habit  of  haunt- 
ing fairs  and  market-places,  and  transferring  to  his  sketch- 
book all  that  struck  him  as  characteristic  and  telling  in 
figure  or  incident,  and  of  his  admiration  for  the  works  of 
Carso  and  David  Allan,  two  Scottish  painters  of  scenes 
from  humble  life.  Among  his  pictures  of  this  period  arc 
mentioned  a  subject  from  ifacbeth,  Ceres  in  Search  of 
Proserpine,  and  Diana  and  Calisto,  which  in  1803  gained  a 
premium  of  ten  guineas  at  the  Trustees'  Academy,  while 
his  pencil  portraits  of  himself  and  his  mother,  dated  that 
year,  and  now  in  the  possession  of  the  duke  of  Bucclcucli, 
prove  thot  be  had  already  attained  considerable  certainty 
of  touch  and  power  of  rendering  character.  A  scene  from 
Allan  Ramsay,  and  a  sketch  from  Macncill's  ballad  of  Scot- 
laiufi  .VXdiVA,  afterwards  developed  into  the  well-known 
Village  Politicians,  were  the  first  subjects  in  which  his  true 
Utistic  indivirluality  began  to  awtcrt  itself. 

In  1801  Wilkio  returned  to 'Cultii,  cstoblished  himself 
in  the  manw,  and  commenced  his  first  important  subject- 
picturo,  PillcMio  Fair,  which  includes  alwut  HO  figures, 
and  in  which  ho  introduced  portrnits  of  his  ncighVtours 
and  of  several  mcmlxTs  of  his  family  circle.  This  wqrk, 
which  was  purrho-icd  by  Kinncar  of  Kinloch  for  £25,  u 
rather  hot  and  unpleasant  in  tone  and  colouring  ;  but  it  is 
t  picture  of  the  greatest  interest  and  promise,  so  full  of 


incident  and  cnaracter  as  to  justify  its  painter's  remark, 
when  he  saw  it  twelve  years  afterwards,  that  it  contains 
"  more  subject  and  entertairmient  than  any  other  'three 
pictures  which  I  have  since  produced."  In  addition  to 
this  elaborate  figure-piece,  Wilkie  was  much  employed  at 
the  time  upon  portraits,  both  at  home  and  In  Kinghorn, 
St  Andrews,  and  Aberdeen. 

In  the  spring  of  1805  he  left  Scotland  for  London, 
carrj'ing  with  him  his  Boimty-Money,  or  the  Village 
Recruit,  which  he  soon  disposed  of  for  ;£6,  and  began  to 
study  in  the  schools  of  the  Royal  Academy.  One  of  his 
first  patrons  in  London  was  Stodart,  a  pianoforte  maker, 
a  distant  connexion  of  the  Wilkie  family,  who  commis- 
sioned his  portrait  and  other  works  and  Introduced  the 
young  artist  to  the  dowager  countess  of  Mansfield.  This 
lady's  son  was  the  purchaser  of  the  Village  Politicians, 
which  attracted  great  attention  when  it  was  exhibited  in 
the  Royal  Academy  of  1806,  where  it  was  followed  in  the 
succeeding  year  by  the  Blind  Fiddler,  a  commission  from 
the  painter's  lifelong  friend  Sir  George  Beaumont.  Wilkie 
now  turned  aside  into  the  paths  of  historical  art,  and 
painted  his  Alfred  in  the  Neatherd's  Cottage,  for  the 
gallery  illustrative  of  English  history  which  was  being 
formed  by  Alexander  Davison.  The  picture  was  executed 
with  the  most  conscientious  care,  and  subjected  to  many 
alterations,  but  in  the  end  it  proved  far  from  a  success. 
It  bears  no  vivid  impress  of  reality ;  the  figure  of  the  king 
is  wanting  in  dignity  and  character ;  indeed  the  subject' 
was  one  for  which  the  artist  had  no  essential  sympathy, 
and  into  which  he  was  unable  to  project  his  imagination 
effectively.  After  its  completion  he  wisely  returned  to 
genre-painting,  producing  the  Card-Players  and  the  admir- 
able picture  of  the  Rent  Day,  which  was  composed  during 
recovery  from  a  fever  contracted  in  1S07  while  on  a  visit 
to  his  native  village.  His  next  great  work  waa  the  Ale- 
House  Door,  afterwards  entitled  the  Village  Festival  (now 
in  the  National  Gallery),  which  was  purchased  by  J.  J. 
Angerstein  for  800  guineas.  It  has  been  styled  by  Leslie 
"  the  most  artificial  of  Wilkie's  earlier  productions."  Its 
figures  seem  rather  small  for  the  extent  of  canvas ;  but 
the  separate  groups  are  excellent,  and  in  its  handling,  in 
the  exquisite  delicacy  and  refinement  of  touch,  and  in  the 
variety  and  beauty  of  its  broken  tints  it  bears  marks  jof 
the  most  distinct  progress.  It  was  followed  in.  1813  by 
the  well-known  Blind  Man's  Buff,  a  commission  from  the 
prince  regent,  to  which  a  companion  picture,  the  Penny 
Wedding,  was  added  in  1818. 

Meanwhile  Wilkie's  eminent  success  in  art  had  been 
rewarded  by  professional  honours.  In  November  1809 
he  was  elected  nn  a.'ssociate  of  the  Royal  Academy,  when 
he  hod  hardly  attained  the  age  prescribed  by  its  laws,  and 
in  February  181 1  ho  became  a  full  academician.  In  1813 
he  opened  an  exhibition  of  his  collected  works  in  Pall 
Mall,  but  the  experiment  was  unsuccessful,  entailing 
pecuniary  loss  upon  the  artist.  In  1814  ho  executed  the 
Letter  of  Introduction,  one  of  the  most  delicately  finished 
and  perfect  of  his  cabinet  pictures.  In  the  same  year  ho 
made  his  first  visit  to  the  Continent,  and  at  Paris  entered 
upon  a  profitable  and  delighted  study  of  the  works  of  art 
collected  in  the  Louvre.  Interesting  jiartioulara  of  the 
time  are  prcscr»'ed  in  his  own  matter-of-fact  dinry,  and  in 
the  more  sprightly  and  flowing  pages  of  the  journal  of 
Haydon,  his  fcllow-trnvcllcr.  On  his  return  ho  began 
Distraining  for  Rent,  one  of  the  most  popular  and  dramatic 
of  his  work.s.  In  1816  ho  mode  a  tour  through  Holland 
ond  Belgium  in  company  with  Rainilvirh,  tho  engraver  of 
many  of  his  i^intings.  The  Sir  Walter  Scott  and  his 
Family,  acabinct-siiod  picture  with  small  full  length  figure! 
in  the  drcM  of  Scolli.sh  peo«aiil»,  was  tho  rc-«ilt  of  a  visit 
to  Abbolsford  in  1818.     Reading  a  Will    a  commissioa 
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frma  the  king  of  Bavnria,  now  in  tho  Xow  Finnkothck  at 
Munich,  was  complcte<I  in  1S20;  and  two  years  later  the 
groat  picture  of  Chelsea  Pensioners  Reading  the  Gazette 
jf  tho  Battle  of  Waterloo,  commissioned  by  tho  duko  of 
Wellington  iu  1SU<,  at  a  cost  of  1200  guineas,  was  ex- 
Jr.bited  at  tho  Royal  Academy.  The  subject  was  a  par- 
ticularly happy  one,  and  was  carried  out  with  the  greatest 
fulness  of  incident  and  variety  of  character  :  it  appealed 
l>owerfully  to  tho  popular  sentiment  of  the  time,  while  tho 
accomplished  and  masterly  technique  of  the  work  won  the 
admiration  of  the  artistic  portion  of  tho  public. 

In  1822  Wilkio  visited  Edinburgh,  in  order  to  select 
from  the  royal  progress  of  George  lY.  a  fitting  subject  for 
a  picture.  The  Reception  of  the  King  at  tho  Entrance  of 
Holyrood  Palace  was  the  incident  ultimately  chosen  ;  and 
in  the  following  year,  when  the  artist,  upon  tho  death  of 
Raebum,  had  been  appointed  royal  limner  for  Scotland, 
ho  received  sittings  from  the  monarch,  and  began  to  work 
diligently  upon  tho  subject.  But  several  years  elapsed 
before  its  completion ;  for,  like  all  such  ceremonial  works, 
it  proved  a  harassing  commission,  uncongenial  to  the 
painter  whUe  in  progress  and  unsatisfactory  when  finished. 
His  health  suffered  from  the  strain  to  which  he  was  sub- 
jected, and  his  condition  was  aggravated  by  hca\-y  domestic 
trials  and  responsibilities.  In  1825  he  sought  relief  in 
foreign  travel:  after  visiting  Pari^,  he  passed  into  Italy, 
where,  at  Rome,  he  received  the  news  of  fresh  disasters 
through  the  failure  of  his  publishers.  A  residence  at 
Tiiplitz  and  CarlsKid  was  tried  in  1826,  with  little  good 
result,  and  then  Wilkie  returned  to  Italy,  to  Venice  and 
Florence.  ■  The  summer  of  183"  was  spent  in  Geneva, 
where  he  had  sufficiently  recovered  to  paint  his  Princess 
Doria  Washing  the  Pilgrims'  Feet,  a  work  which,  like 
several  small  pictures  executed  at  Rome,  was  strongly 
influenced  by  the  Italian  art  by  which  the  painter  had 
been  surrounded.  In  October  be  passed  into  Spain, 
whence  he  returned  to  England  in  June  182S. 

It  is  impossible  to  over-estimate  the  influence  upon 
Wilkie's  art  of  these  three  years  of  foreign  travel.  It 
amounts  to  nothing  short  of  a  complete  change  of  style. 
Up  to  the  period  of  his  leaving  England  he  had  been 
mainly  influenced  by  the  Dutch  genre -painters,  whose 
technique  he  had  carefully  studied,  whose  works  he  fre- 
quently kept  beside  him  in  his  studio  for  reference  as  he 
painted,  and  whose  method  he  applied  to  tho  rendering  of 
those  scenes  of  English  and  Scottish  life  of  which  he  was 
so  close  and  faithful  an  observer.  Teniers,  in  particular, 
appears  to  have  been  his  chief  master ;  and  in  his  earlier 
productions  we  find  the  sharp,  precise,  spirited  touch,  the 
rather  subdued  colouring,  and  the  clear,  silvery  grey  tone 
which  distinguish . this  master;  while  in  his  subjects  of 
a  slightly  later  period, — those,  such  as  the  Chelsea  Pen- 
sioners, the  Highland  AVhisky  Still,  and  the  Rabbit  on 
the  Wall,  executed  in  what  Burnet  styles  his  second 
manner,  which,  however,  may  be  regarded  as  only  the 
development  and  maturity  of  his  first, — he  begins  to  unite 
to  the  qualities  of  Teniers  thjit  greater  richness  and  fulness 
of  effect  which  are  characteristic  of  Ostade.  But  now  ho 
experienced  the  spell  of  the  Italian  masters,  and  of  Velaz- 
quez and  the  great  Spaniards.  His  change  of  feeling  is 
accurately  marked  in  an  entry  in  his  journal  during  his 
last  visit  to  The  Hague.  "One  feels  wearied,"  he  writes, 
"  with  the  perfections  of  the  minor  Dutch  paintings,  and 
finds  relief  in  contemplating  even  the  imperfect  sketches 
and  incomplete  thoughts  of  those  great  Italians.  Jly 
friend  Woodburn  used  to  say  when  we  were  in  Italy  that 
'all  collectors  begin  with  Dutch  pictures  but  end  with 
Italian.'" 

In  the  works  which  Wilkie  produced  in  his  final  period 
lie  exchanged  the  detailed  handling,  the  delicate  finish, 
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and  tho  reticent  hues  of  his  earlier  works  for  a  style  dis- 
tinguished by  breadth  of  touch,  largeness  of  eff'ect,  richness 
of  tone,  and  full  force  of  melting  and  powerful  colour. 
His  subjects,  too,  were  no  longer  tho  homely  things  of  the 
genre-paiutor  :  with  his  broader  method  he  attempted  the 
portrayal  of  scenes  from  history,  suggested  for  tho  most 
part  by  tho  associations  of  his  foreign  travel.  His  change 
of  stylo  and  change  of  subject  were  severely  criticized  at 
tho  time;  to  some  extent  he  lost  his  hold  upon  tho  public, 
who  regretted  the  familiar  siibjccts  and  tho  interest  and 
pathos  of  his  earlier  productions,  and  were  less  ready  to 
follow  him  into  the  historic  scenes  towards  which  this 
final  phase  of  his. art  sought  to  lead  them.  The  jiopular 
verdict  had  in  it  a  basis  of  truth  :  Wilkio  was  indeed 
greatest  as  a  genre-painter.  He  possessed  tho  keenest  in- 
stinct for  tho  portrayal  of  what  was  around  him,  tiie  truest 
insight  for  the  effective  selection,  the  artistic  and  telling 
combination,  of  the  things  that  met  his  every-day  sight, 
and  were  dear  to  him  through  life-long  nearness ;  but  he 
was  destitute  of  that  higher  and  more  recondite  kind  of 
imagination  which  "  bodies  forth  the  form  of  things  im- 
seen,"  and  gives  life  and  reality  to  its  re-creations  of  the 
past.  It  is,  however,  undoubtedly  true  that  on  technical 
grounds  his  change  of  style  was  criticized  with  undu» 
severity.  While  his  later  works  are  admittedly  more  fre 
quently  faulty  in  form  and  draughtsmanship  than  those  ol 
his  earlier  period,  some  of  them  at  least  (the  Bride's  Toilet, 
1837,  for  instance)  show  a  true  gain  and  develoimient  in 
power  of  handling,  and  in  mastery  over  complex  and  for- 
cible colour  harmonies.  Moat  of  Wilkie's  foreign  subjects, 
— the  Pifferari,  Princess  Doria,  the  Maid  of  Saragossa,  the 
Spanish  Podado,  a  Guerilla  Council  cf  War,  the  Guerilla 
Taking  Leave  of  his  Family,  and  tho  Guerilla's  Return  to 
his  Family,- — passed  into  the  English  royal  collection ;  but 
the  dramatic  Two  Spanish  Monks  of  Toledo,  also  entitled 
the  Confessor  Confessing,  became  tho  property  of  the 
marquis  of  Lansdowne.  On  his  return  to  England  Wilkie 
completed  tho  Reception  of  the  King  at  the  Entrance  of 
Holyrood  Palace,— a  curious  example  of  a  union  of  his 
earlier  and  later  styles,  a  "  mixture"  which  was  very  justly 
pronounced  by  Haydou  to  be  "  like  oil  and  water."  His 
Preaching  of  John  Knox  before  the  Lord^  of  the  Congre- 
'  gation  had  also  been  begun  before  he  left  for  abroad  ;  but 
it  was  painted  throughout  in  the  later  style,  and  conse- 
quently presents  a  more  satisfactory  unity  and  harmony 
oflreatment  and  handling.  It  was  one  of  the  most  suc- 
cessful pictures  of  the  artist's  later  period. 

In  the  beginning  of  1830  Sir  Thomas  Lawrence  died, 
and  Wilkie  was  appointed  to  succeed  him  as  painter  in 
ordinary  to  the  king,  and  in  1830  he  received  the  honour 
of  knighthood.  The  main  figure-pictures  which  occupied 
him  until  the  end  were  Columbus  in  the  Convent  at  La 
r.abida,  1835  ;  Napoleon  and  Pius  VII.  at  Fontainebleau, 
1836;  Sir  David  Baird  Discovering  the  Body  of  Tippoo 
Sahib,  1838;  the  Empress  Josephine  and  the  Fortune- 
Teller,  1838;  and  Queen  Victoria  Presiding  at  her  First 
Council,  1838.  His  time  was  also  much  occupied  with 
portraiture,  many  of  his  works  of  this  class  being  royal 
commissions.  His  portraits  are  pictorial  and  excellent  in 
general  distribution,  but  the  faces  are  frequently  wanting 
in  drawing  and  character.  He  seldom  succeeded  in  show- 
ing his  sitters  at  their  best,  and  his  female  portraits,  in 
(larticular,  rarely  gave  satisfaction.  A  favourable  example 
of  his  cabinet-sized  portraits  is  that  of  Sir  Robert  Listen; 
his  likeness  of  W.  Esdaile  is  an  admirable  three-quarter 
length  ;  and  one  of  his  finest  full-lengths  is  the  galleiy 
portrait  of  Lord  Kellie,  now  in  the  town-hall  of  Cupar. 

In  the  autumn  of  1840  Wilkie  resolved  on  a  voyage  to 
the  East.  In  a  letter  to  Sir  Robert  Peel  he  states  that 
his  object  was  "  to  judge,  not  whether  I  can,  but  whether 
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those  that  are  younger,  or  with  far  higher  attainmenU 
and  powers,  may  not  in  future  he  required,  in  the  advance 
and  spread  of  our  knowledge,  to  refer  at  once  to  the  locaii- 
ties  of  Scripture  events,  when  the  great  work  is  to  be 
essayed  of  representing  Scripture  history,"— a  sentence 
which  foreshadows  the  new  direction  and  aims  of  Mr  Hol- 
man  Hunt  and  other  modern  realists.  Passing  through 
Holland  and  Germany,  he  reached  Constantinople,  where, 
while  detained  by  the  war  in  Syria,  he  painted  a  portrait 
of  the  young  sultan.  He  then  sailed  for  Smyrna  and 
travelled  to  Jerusalem,  where  he  remained  for  some  five 
busy  weeks.  The  last  work  of  all  upon  which  he  was  en- 
gaged was  a  portrait  of  Mehemet  Ali,  done  at  Alexandria. 
On  his  return  voyage  he  su£fered  from  an  attack  of  illness 
at  Malta,  and  died  at  sea  off  Gibraltar  on  the  morning  of 
1st  June  1841.  His  body  was  consigned  to  the  deep  in 
the  Bay  of  Gibraltar. 

An  elaborate  Life  cf  Sir  David  ITiUrie,  by  Allan  Cunningham, 
containing  the  painter's  ioumala  and  his  observant  and  weU-con- 
iridered  "Critical  Remarks  on  Works  »f  Art,"  was  published  in 
1813;  Redgrave's  CaUury  of  PainUn  of  the  English  School  and 
John  Burnet's  Practical  Essays  on  the  Fine  Arts  may  also  be  referred 
to  for  »  -riticil  estimate  of  his  works.  A  list  of  the  exceptionally 
numerous  and  excellent  engravings  from  his  pictures  will  bo  found 
in  the  Art  Union  Journal  for  January  1S40.  Apart  from  his 
skill  as  a  painter  Wilkie  was  an  admirable  etcher.  The  best  of 
his  plates,  such  as  the  Gentleman  at  his  Desk  (Laing,  VII.),  the 
Pope  examining  a  Censer  (Laing,  VIII.),  and  the  Seat  of  Hands 
(laing,  lA'.),  are  worthy  to  rack  with  the  work  of  the  greatest  figure- 
etchers.  During  his  lifetime  he  issued  a  portfolio  of  seven  plates, 
and  in  1875  Dr  David  Laing  catalogued  and  published  the  complete 
series  of  his  etdiings  and  drt-.points,  supplying  the  place  of  a  few 
copper-plates  thai  had  been  lost  by  reproductions,  in  his  Etchings 
qf  David  IVilkit  and  An/lrcic  Gtddes.  (J.  M.  G.) 

■^VILL,  or  Ti'STAitENT,  is  an  instrument  by  which  a  per- 
son regulates  the  rights  of  others  over  his  property  or 
family  after  his  death.  For  the  devolution  of  property 
not  disposed  cf  by  will,  see  Lnhekita>-ce,  Intestacy. 
In  strictness  "  \vill "  is  a  goneralterm,  whilst  "  testament  " 
applies  only  to  dispositions  of  personalty ;  but  this  dis- 
tinction is  seldom  observed.  The  conception  of  freedom 
of  disposition  by  will,  familiar  as  it  is  in  modem  England, 
is  by  no  means  universal.  In  fact,  complete  freedom  is 
the  exception  rather  than  the  rule.  Legal  systems  which 
are  based  upon  Koman  law,  such  as  those  of  Scotland  and 
France,  allow  the  whole  property  to  be  alienated  only 
where  the  deceased  leaves  no  widow  or  near  relatives.  In 
France  this  restriction  has  met  with  condemnation  from 
eminent  legal  and  economical  authorities.  M.  Troplong, 
for  instance,  holds  that  "  un  peuple  n'cst  pas  libre,  s'il  n'a 
pas  le  droit  do  tester,  et  la  liberty  du  testament  est  la  plus 
gnuido  preuve  de  la  liberty  civile."' 

History. — The  vrill,  if  not  purely  Roman  in  origin,  at 
least  owes  to  Roman  law  its  complete  development, — a 
development  which  in  most  European  countries  was 
greatly  aided  at  a  later  period  by  ecclesiastics  versed  in 
Roman  law.  In  India,  according  to  the  better  opinion,  it 
was  unknown  before  the  English  conquest ;  in  the  Mosaic 
law  and  in  ancient  Athens  the  will,  if  it  existed  at  all, 
was  of  a  very  rudimentary  character.  The  Kanio  is  the 
case  with  the  Lryet  Barharorum,  vhcre  they  are  unaffected 
by  Roman  law.  The  will  is,  on  the  other  hand,  recog- 
nized by  Rabbinical  and  Mohammedan  law.  Tlie  early 
Roman  will,  as  Sir  H.  Maine  shows,'  differed  from  the 
modem  will  in  raost  im[K>rtant  respects.  It  was  at  first 
effectual  during  the  lifetime  of  the  [icrson  who  mode  it ;  it 
was  made  in  public  ;  and  it  was  irrevocable.  Its  original 
object,  like  that  of  atloption,  was  to  secure  the  pcr]Mtua- 
tion  of  tlio  family.  Tliis  was  donfe  by  securing  the  duo 
Tenting  of  tho  hertditai  in  a  person  who  could  be  relied 
upon  t<>  keep  op  the  family  rite*.     There  is  much  prob- 
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ability  in  the  conjecture  that  a  will  was  only  allowed  to 
be  made  when  the  testator  had  no  gentiles  discoverable,  ot 
when  the  gentiles  had  waived  their  rights.  It  is  certain 
from  the  text  of  Gains '  that  tho  earliest  forms  of  will 
were  those  made  in  the  comitia  calata,  and  those  made  in 
procinctu,  or  on  the  eve  of  battle.  The  former  were  pub- 
lished before  the  comitia,  as  representative  of  the  patrician 
genies,  and  were  originally  a  legislative  act.  These  wills 
were  the  peculiar  privilege  of  patricians.  At  a  later  timo 
grew  up  a  form  of  plebeian  will  {testdmenium  per  as  et 
libram),  and  the  law  of  succession  under  testament  was 
further  modified  by  the  influence  of  the  prsetor,  especially 
in  the  direction  of  recognition  ol  jideicommissa  (see  Trust). 
CodicUH,  or  informal  wills,  also  came  into  use,  and  were 
sufficient  for  almost  evtry  purpose  but  the  appointment  of 
an  heir.  In  the  time  of  Justinian  a  will  founded  partly 
on  the  jus  cinie,  partly  on  the  edict  of  the  praetor,  partly 
on  imperial  const^futions  and  so  called  testamentum  tripar- 
titum,  was  generally  in  use.  The  main  points  essential  to 
its  validity  were  that  the  testator  should  possess  testa- 
mentary capacity,  and  that  the  will  should  be  signed  or 
acknowledged  by  the  festator  in  the  presence  of  seven 
witnesses,  or  published  orally  in  open  court.  The  wit- 
nesses must  be  idonei,  or  free  from  legal  disability.  For 
instance,  women  and  slaves  were  not  good  witnesses.  The 
whole  property  of  the  testator  could  not  be  alienated.  The 
rights  of  heirs  and  descendants  were  protected  by  enact- 
ments which  secured  to  them  a  legal  minimum.  The  age 
at  which  testamentary  capacity  began  was  fourteen  in  the 
case  of  males,  twelve  in  the  case  of  females.  Up  to  439 
A.D.  a  ■n-ill  must  have  been  in  Latin  ;  after  that  date  Greek 
was  allowed.  Certain  persons,  especially  soldiers,  were 
privileged  from  observing  the  ordinary  forms.  The 
liability  of  the  heir  to  the  debu  of  the  testator  varied 
at  different  periods.  At  first  it  was  practically  unlimited. 
Then  the  law  was  gn.lually  modified  in  his  favour,  until 
in  the  time  of  Justinian  tho  heir  who  duly  made  an  in- 
ventory of  the  property  of  the  deceased  was  liable  only 
to  the  amount  of  the  property  to  which  he  had  succeeded. 
This  limitation  of  liability  is  generally  termed  by  tlio 
civilians  lenejinum  inventarii.  Closely  connected  with 
the  will  was  the  donatio  mortis  causa,  the  rules  of  which 
have  been  as  a  whole  adopted  in  England  (see  below). 
An  immense  space  in  the  Corpus  Juris  is  occupied  with 
testamentary  law.  The  whole  of  part  v.  of  tho  Diget; 
(books  xxviiL-xixvi.)  deals  with  tho  subject,  and  so  do  ; 
large  number  of  constitutions  in  the  Code  and  A'oiW».* 

The  effect  of  Christianity  uixin  the  T\-iU  was  vcrj-  marked. 
For  instance,  tho  duty  of  bequeathing  to  the  church  was 
inculcated  as  early  as  Constantinc,  and  heretics  and  monks 
were  placed  under  a  disability  to  make  a  will  or  take  gifts 
left  by  will.  A  will  was"  often  deiwsitcd  in  a  church. 
The  canon  law  follows  tho  Roman  law  with  a  still  greater 
leaning  to  the  advantage  of  the  church.  Ko  church 
property  could  be  bequeathed.  Manifest  usurers  were 
added  to  tho  li.st  of  those  under  3i.sability.  For  the 
validity  of  a  will  it  was  generally  necessary  that  it  should 
bo  made  in  the  presence  of  a  priest  and  two  witnesses, 
unless  where  it  was  made  in  piai  cauMs.  The  witncasci, 
as  in  Roman  law,  must  be  idonei.  Gifts  to  tlio  church 
were  not  subject  to  tho  deductions  in  favour  of  tho  heir 
and  the  children  necessary  in  ortlinary  c.vscs.'  In  Eng- 
land tho  church  succeeded  in  holding  in  its  own  bands 
for  icnturicK  jurisdiction  in  testamentary  mattim. 

The  Roman  law  of  wills  has  Lad  con.sidcrablo  effect 
upon  English  law.     In  tho  word*  of  Sir  H.  Maine,  "Tho 

•  11  101. 

•  For  furthfT  Information  «»  to  ths  hlitory  of  tha  Romai.  wUl,  ■•• 
ROMAX  Law,  r«pr,l«IIy  pp.  674,  «»1,  702,  7M,  "IS. 

•  Most  of  Ihs  Uw  U  coBtalnsd  ta  DeerttaU,  Ul.  28,  "  D«  Tr»l*incnU», 
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fcxii"  English  hw  of  t«tamcntnry  succession  to  personnlty  has 
•■"'  Mtomo  a  imxlilicJ  form  of  the  Jispcnsation  under  which 
?^'"''  the  inheritances  of  Roman  citizens  were  ndministercd." ' 
trM^  At  the  same  time  there  are  some  broad  and  striking  diflfer- 
*nc<a  which  should  be  borne  in  mind.  Tho  following 
among  others  may  bo  noticed.  (1)  A  Roman  testator 
could  not,  unless  a  soldier,  die  partly  testate  and  partly 
intestate.  Tho  ■xvill  must  stand  or  fall  as  a  whole.  This 
is  not  tho  casa  in  England.  (2)  There  is  no  one  in 
English  law  to  whom  tho  uniMrtitas  Juris  of  tho  testator 
descends  as  it  did  to  the  Homan  herts,  whose  apiwintment 
was  essential  to  tho  validity  of  a  formal  will,  and  who 
partook  of  the  nature  of  the  English  heir,  executor,  ad- 
ministrator, dehisce,  and  legatee.  .(3)  The  disabilities 
of  testators  dilTcred  in  tho  two  systems.  The  disability 
of  a  slave  or  a  heretic  is  peculiar  to  Roman  law,  of  a  youth 
between  fourteen  and  twenty-one  to  English  law.  (4)  The 
x\hole  property  may  be  disposed  of  in  England  ;  but  it  was 
rot  so  at  Rome,  where,  except  by  the  wills  of  soldiers, 
children  could  not  be  disinherited  unless  for  specified  acts 
of  misconduct.  During  the  greater  part  of  the  period  of 
Roman  law  the  heir  must  also  have  had  his  fourth  in  order 
to  induce  him  to  accept  the  inheritance.  (5)  In  English 
law  all  wills  must  conform  to  certain  statutory  require- 
ments ;  the  Romans  recognized  from  the  time  of  Augustus 
an  informal  will  called  codicilli.  The  English  codicil  has 
little  in  common  with  this  but  the  name.  It  is  not  an 
informal  will,  but  an  addition  to  a  will,  read  as  a  part  of 
it,  and  »ieeding  tho  same  formalities  of  execution.  (6) 
There  is  a  striking  difference,  unknown  to  Roman  law, 
between  wills  of  realty  and  wills  of  personalty. '  Probate  is 
necessary  for  the  latter  but  not  for  the  former.  The  Roman 
Ifyntum  applied  to  both  movables  and  immovables ;  in 
England  a  legacy  or  bequest  is  a  gift  of  personalty  only, 
a  gift  of  real  estate  being  called  a  devise.^  (7)  The  Roman 
will  spoke  from  tho  time  of  making ;  the  English  speaks 
from  the  time  of  death.  This  difference  becomes  very 
important  in  case  of  alteration  in  the  position  of  the  testator 
between  the  making  of  the  will  and  his  death.  As  a  rule 
the  Roman  will  could  not,  the  English  can,  pass  after- 
acquired  proi>erty. 

Liberty  of  alienation  by  will  is  found  at  an  early  period 
in  England.  To  judge  from  the  words  of  a  law  of  Canute, 
intestacy  appears  to  have  been  the  exception  at  that  time.^ 
How  far  the  liberty  extended  is  uncertain  :  it  is  the  opinion 
of  some  authorities  that  complete  disposition  of  land  and 
goods  was  allowed,  of  others  that  limited  rights  of  wife 
and  children  were  recognized.  However  this  may  be, 
after  the  Conquest  a  distinction,  the  result  of  feudalism, 
to  use  a  convenient  if  inaccurate  term,  arose  between  real 
aud  personal  property.  It  will  be  convenient  to  treat  the 
history  of  the  two  kinds  of  will  separately. 
Ka.  It  became  the  law  after  tho  Conquest,  according  to  Sir 

nuit  ia  E.  Coke,*  that  no  estate  greater  than  for  a  term  of  years 
*  "  could  be  disposed  of  by  will,  unless  in  Kent,  where  the 
custom  of  Gavelkind  ('J.v.)  prevailed,  and  in  some  manors 
and  boroughs  (especially  the  City  of  London),  where  the 
pre-Conquest  law  was  presen-ed  by  special  indulgence. 
The  reason  why  devise  of  land  was  not  acknowledged  by 
law  was,  no  doubt,  partly  to  discourage  death-bed  gifts  in 
mortmain,  partly  because  the  testator  could  not  give  the 
devisee  that  Seisin  (q.v.)  which  was  the  principal  element 
in  a  feudal  conveyance.  By  means  of  the  doctrine  of  uses, 
liowcver,  the  devise  of  land  was  secured  by  a  circuitous 
method,  generally  by  conveyance  to  feoffees  to  uses  in  the 
lifetime  of  the  feoffer  to  such  uses  as  he  should  appoint 

*  Anrlmt  Lntc,  cliap.  vi. 

•  The  HUtinction  l>ct\«en  bequest  ami  devise  did  not  always  exist. 
For  instance,  the  Assize  of  Northnmptou,  c.  4,  sj^aks  of  a  devise  {divis-x) 
orctuttcls.  *  Seeular  Imus,  Q,  6i.  'ZIntt.,1. 


by  his  will  (sco  Trfst).*  On  tho  passing  of  llio  Statute 
of  U.-.es  lands  again  became  non-devisable,  with  a  saving 
in  tho  statute  for  tho  validity  of  wills  made  before  the 
1st  of  May  153G.  The  inconvenience  of  this  state  of 
things  soon  began  to  be  felt,  and  was  probably  aggravated 
by  the  large  oinount  of  land  thrown  into  the  market  after 
the  dis.so)iition  of  the  monasterie.".  As  a  remedy  tho  Act 
of  32  Ifen.  VIII.  c.  1  was  passed  in  l.')40,  and  was  after- 
wards explained  by  3-t  and  35  Hen.  VIII.  c.  5.  The  effect 
of  these  Acts  was  to  make  lands  held  in  fee  simple  de- 
visable by  will  in  writing,  to  tho  extent  of  two-thirds 
where  tho  tenure  was  by  knight  service,  and  the  whole 
where  it  was  in  socage.  Corporations  were  incapacitated 
to  receive,  and  married  women,  infant.s,  idiots,  and  lunatics 
to  devise.  The  Act  12  Car.  II.  c.  24,  by  abolishing  tenure 
by  knight  service,  made  all  lands  devisable.  In  the  same 
reign  the  Statute  of  Frauds  (29  Car.  II.  c.  3)  dealt  with 
the  formalities  of  execution.  Up  to  this  time  simple  notes, 
even  in  the  handwriting  of  another  person,  constituted  a 
sufficient  will,  if  published  by  the  testator  as  such.  The 
Statute  of  Frauds  required,  inter  alia,  that  all  devises 
should  be  in  writing,  signed  by  the  testator  or  by  some 
person  for  him  in  his  presence  and  by  his  direction,  and 
should  also  be  subscribed  by  three  credible  ivitnesses. 
The  strict  interpretation  by  the  courts  of  the  credibility 
of  witnesses  led  to  the  passing  of  26  Geo.  II.  c.  G,  making 
interested  witnesses  sufficient  for  the  due  execution  of  the 
will,  but  declaring  gifts  to  them  void.  The  will  of  a  man 
was  revoked  by  marriage  and  the  birth  of  a  child,  of  a 
woman  by  marriage  only.  A  will  was  also  revoked  by  an 
alteration  in  circumstances,  and  even  by  a  void  conveyance 
inter  vivos  of  land  devised  by  the  will  made  subsequently 
to  the  date  of  the  will,  which  was  presumed  to  be  an 
attempt  by  the  grantor  to  give  legal  effect  to  a  change  of 
intention.  As  in  Roman  law,  a  will  spoke  from  the  time 
of  the  making,  so  that  it  could  not  avail  to  pass  after- 
acquired  property  without  republication,  which  was  equiva- 
lent to  making  a  new  will.  Copyholds  were  not  devisable 
before  -1815,  but  were  usually  surrendered  to  the  use  of 
the  will  of  the  copyhold  tenant;  55  Geo.  III.  c.  192  made 
them  devisable  simply.  Devises  of  lands  have  gradually 
been  made  liable  to  the  claims  of  creditors  by  a  series  of 
statutes  beginning  with  3  and  i  W.  and  M.  c.  14. 

The  history  of  wills  of  personalty  was  considerably  Persom 
different,  but  to  some  extent  followed  parallel  lines.  Ini'S'- 
both  cases  partial  preceded  complete  power  of  disposition. 
The  general  opinion  of  the  best  authorities  is  that  by  the 
common  law  of  England  a  man  could  only  dispose  of  his 
whole  personal  property  if  he  left  no  wife  or  children ;  if 
he  left  either  wife  or  children  he  could  only  dispose  of  one- 
half,  and  one-third  if  he  left  both  wife  and  children.  The 
shares  of  wife  and  children  were  called  their  2'arsralioti- 
abilii.  This  pars  rationabilis  is  expressly  recognized  in 
Magna  Charta.  At  what  period  the  right  of  disposition  of 
•le  whole  personalty  superseded  the  old  law  is  uncertain. 
That  it  did  so  is  certain,  and  the  i>laces  where  the  old  rule 
still  existed,— the  province  of  Yoii,  Wales,  and  the  City  of 
London, — were  regarded  as  exceptions.  The  right  of  be- 
quest in  these  places  was  not  assimilated  to  the  general  law 
until  comparatively  recent  times  by  Acts  pa.ssed  between 
1C93  and  1726.  A  good  will  of  personalty  could  be  made  by 
a  male  at  fourteen,  by  a  female  at  twelve.  The  formalities 
in  the  case  of  wills  of  personalty  were  not  as  numerous  as 
in  the  case  of  wills  of  land.  Up  to  1838  a  nuncupative  or 
oral  will  was  sufficient,  subject,  where  the  gift  was  of  X30 
or  more,  to  the  restrictions  contained  in  the  Statute  of 
Frauds.     The  witnesses   to  a  wrftten   will   need  not  be 

'  Many  instances  of  such  conveyances  occur  in  Sir  Harris  Nicolas's 
Te.<lame7Ua  Vetusta  ond  iu  Fi/li/  Earliest  Evglish  ^yUll  (1387-1439), 
edited  by  Mr  F.  J.  Funiivall  in  1882. 
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-  c^dible."  and  it  was  s^^  ^^7^  ^ifoS  ' 
c  3  that  arj-one  who  ^°;^d  gi^e^den        ^  ^^  ^^^^^^^ 

^as  a  good  ^-itness  ^J;,wS  a  holograph  «iU.  -a. 
in  the  testator's  handwntingcauea  ^^B  ^^^^^^^^  ^^ 

valid  without  signature      At  one  t  ^^    ^^^ 

entitled  to  the  residue  '»  J^f^^^^Q^  ^^,  him  in  such 

But  11  Geo.  IV.  and  1  ^MU-  ^^  ■?■  ^ 

an  event  trustee  (or  the  ««==' jj^^^     ^33  tm  1858  in  the 

.      Jurisdiction  over  wiUs  of  P«;=^°^„t^<i  ^    the  diocesan 

ecclesiastical  co-|\P-^',«,S  Uyt  the'same  diocese, 
court  >  if  the  goods  of  t^e  dec«^ecl  uy  ^^^ 

-  the  provmcal  co-]^°^^taa  J-  «<"<'^''-.  ^'.  '^, 
rogative  Court)  if  ^f  „'i«5^  Aioce^  The  ecclesiastical 
go'odstothevalueofXavnUod^oc^-    ^  ^^  f^,y 

jurisdiction  was  of   ^"^'^ /""*"•„  3oned  by  Glanvill. 

istablished  '^"/""/"'iHk  were  enroll  d  in  the  Court  of 
In  the  City  of  l^^fs^t^l^  8  afer  having  been  proved 
Hustings  from  1258  ^^^^^  ^i^^  1858  were 

before  the  ordinary.  ^°°***7°  ?.,  „„  appeal  originally 
tried  in  the  Prerogative  ^o^' J  J^  ""dicSl  committee  of 
to  the  Court  of  Delegates    ate  to  the  jud  ^^^^ 

the  pn^7  =°^'='*;  ,  ,Xr  the  ^ost  part  survivals  of  the 
jurisdictions,  probably  for  t°8  ™°  ^  have  been  puV 
pre-Conquest  penod,  when  -^^^J^^^-^i^^i,^!  courts  had  no 

lished  in  the  '°^°ty.,f  "^^  J?Vnd  th«  c°'"°'°"  '*''  '°"^'" 
jurisdiction  over  wills  of  1^"-^  .^°^.  ^^^"J^ts  within  their 
iere  careful  to  keep  the  ^ce  ^  '^st  ca  cour^  ^^  ^ 

limits  by  means  ot  P''°««' J^it^'  „  real  eslato  by  will 
^U  of  land  was  ne"^^y;.^"'^,"the  will  L  a  document  of 
might  be  made  by  production  °f    «>  '''^^^^  .  but  the  Act 

titt  This  is  stiU  '^V'Tobal^  of  ^^11  of  '^"d  ^  '^"  ''■ 
of  1857  has  introduced  probate  o^^^^^         ^^^^^^^^      ^ 

ceptional  P-'°='=^'?8;  J^e  testoto'  has  been  gradually 
ktratee  for  the  deb  s  of  t''^  ^^^  1  jt  is  limited  to  the 
established  by  legislation      In  ge^eml  ^^  ^^^^  ^^^ 

:^tr^;lnrtircrby  thfSte  of  Frauds  only  be 

affected  will,  n.aae  ^f°"  „^f^U'ilU  Act,  1837  (7  Will.  IV.  ajU 
principal  AcU  novr  m  fo^  »«  '^°  '  '  ,857  (20  and  21  Vict,  c  7, ), 
1  Vict!^ c.  261.  the  Court  of  Frobatc  AcU  1  ^^^^  ^  j^, 

and  the  Judicatur.  Acta.     Som«  "^  ^^  ^„„  and  compro- 

0.ougl.  of  "'tr.""^"  "U"  on  tl.e'Tta.uteroll  i,  20  Hc|^  1 1, 
henaive  cnactmcnti.  '"«,";"  .^  tho  crop,  of  lier  lands.  Bclo« 
c  2,  enaUing  .  ?;■«*'"',  ."„^rra«v  had  b«i  nrgently  recommended 

i';-if^f.Vp"r:^^n'cr^'-^ 

cnmsuiico.  ,.j  wh  tho  making  «nd  tlio  interprcUtion 

Th.  Act  of  183],»T«»«>  ^'°  tho  m  J  .^^  ^^.^  ,,rov..ion, 
of  wUI..'  Excluding  the  1»""  7  *J^,,,  and  of  ..l.atcv.r  tcn.irc. 
,vcr.  tl.c«..  AH  property,  roal  "^  P^^  '  ,„,,,oIJ,  or  comOiold. 
mar  bo  di.po«d  of  "by  « . U-  '/ '"' ,t  „„  the  court  roll..  No  will 
«  de»l«d:  the  will  """'^  S;"'rof  t°enty.one  i,  valid.  Every 
m.d.  by  .ny  r"""""''".:^!,  .t  th  foot  or  end  thereof  by  the 
,nll  U  to  bo  \n  writing.  "8^  ~V  ,';„,,,-„  and  by  hi.  direction, 
te.Ulor  or  by  «me  If  7"  '"  l*"  l'lc.io«U-dt;ed  by  tho  te.Utor  in 
and  .och  .ignatira  ..  to  >«  ™»'>^°;;^  '  „«.nt  at  the  •»""'«>"',<:• 
th.  pre^nco  of  two  o,  "'°'°  "''"'"J^.Vco  erf  tho  teOator.  Pub  .- 
Kho  an.- to  .ub«ribe  th.  i>.ll  mj  •  I  '^^         ij  „„  ,„„„„t  of  the 

caiion    i.  not  ""••"T'-      ^  Jft    to  a  mtiie«  or  th.  bu.band  or 
Incompelenrv  of  a  witntu.     r.KU  10  a  ^^^  __„^,^     ^ 


,oy.l  peculiar,  peculiar  -"'Xt^^t^^-""'?^"^'^-'" 
coistiutcd  by  the  Act,  '.^^^^^  «f  "fl^^t^Urv  matt.r^  of  th. 
aboUshedthe  old  "elusive  nghtam  testameui  „«dai«. 

advocates  of  P'>^T^^':Z''^i.Tif^^^^^  -''^"  "^^^^ 
Contentiousjunsdiction  vras  given  to  couruy  The  Juii- 

sonal  estate  of  the  "^'f^ '"u  ?oart  ofPrXte  in  the  I^obate, 
cature  Act,  1873,  merged  ^«  "^  <^°"^hc  H^h  Court  of  Justice. 
Divorce,  and  Adm.rJty  Division  o^'he^'E,^  „„  „,her  judge. 
The  division  now  cousisU  of  the  P"*'"^?"-  ,  .  .,  Rules  of  Oio 
S:  p'ractice  o^'he  division  ..main  y^guat^^        ^  , 

Supreme  Court,  ^^^^VrfF,  Before  the  Judicature  Act  tl.ev  Uy 
thence  to  the  House  of  WJs^  ThTprindpia  rules  now  obu^ning 
directly  to  the  House  of  Un^  ^^oP^ied  «  a  rule  to  wilU  of  per- 
as  to  probate  are  these.  ^^J^" 'r?^„  „d  u  either  in  common 
sonalty  or  of  m«ed  Pe'^^^l'y  ^"^'i^'ft^' ^e,  „r  in  solemn  form. 


tT.  ana  la  eimci  »"  «.— 

sonalty  or  ot  miiea  Pr™'""' C-^nt  U  made,  or  in  solemn  form, 
form,  where  no  »PP°??™ '?,*„. Ktnesae.  appear  in  court.  Th. 
generally  after_o_pjK«^.on,^l!e^a*«-f,^  .PJl..^^  fonu  after 


>I  iklng 
»!  » lllv 


wife  of  • 
will  i'  "•■■ 
mriit  of  > 
Intenli-m 
ultrriM"" 
»nl 
nn 
lb' 


..r  n- 
in  riT' 


ifu  to  a  wuiu"  "■   •■■-       ,,..,       » 
. ,       .  creditor  or  eicutor  may  atte.t.     A 

'>;•'"'- '^'•v'mpti.-n  ari..ng  fn.m  an 
-•■.;•   '"■'  ,„a«illmH.tb«eiecute.l 

,m«unce..  ^,_^  ,_,^,,,  „f  ,|,„  ir,t.,ior. 


—  '  tK,  »r:l.dt.cou'.  cnrt  .<  ".•■''' 

'  l.ul  It  wai  afterward.  ci/iupltUiy 


'  iDclodM  codlclL 


lorm,  wuii>;  u" -rr-:"-  „.i,„_  tiTawitnessea appear  in  couiu  »•— 
generally  aft"  "Pr'T^^f  of  ^lls  ^f  r^  STsolemn  form  after 
let  of  1857  in<r'^"«^P'^Lfrvseea.  Probate  may  be  granted 
citation  of  the  heir-at-law  and  dewsee^     r  J^  ^^^^^  ^^ 

cither  in  ».>'tP"""P::l„?^,X  tt "Vsutlrs  leath.     Where  no 
obtained  within  "^  """"^^f/'te  .^n  u  not  now  invalid,  as  was 
executor  ia  named  '°  »  "'"•,io„  „„  ,f4(am£n(o  an..«o  is  grant.;d. 
once  the  ca.se,  t"' .»^"'""'' ,  X re  the  executor  renounces  or  dies 
The  .-ame  course  is  P"'^"^'l„J^^^,st^te  of  the  deceased.      After 
intestate  b^f'"-' ^^'"""^  '""Jf:*i;i  'c^py  of  Uie  «ill  is  called)  itself 
probate  the  probate  (as  the  ortic^  S  deposited  in  the  nrineiixJ 
Lomcs  evidence,  »!'«  ""S'"^' "  jo„  "  §„  J«nt  of  prolate  a  (lut>;, 
recnstry  at  Somerset  House,  ho«<^°°-     ""  .^e      It  viries  accord- 
defot7d  by  a  stamp  on  .^f^FXT^^UTtyi     fixed  by  the  oath  of 
ing  to  the  amount  at  Y^'^Ve '  in^^Uh  the  practice  in  wil U  and 
the  executor.     Other  ^cts  ^^^''"SJ^^gVi.P  e.  2t  removed  «>mo 
probate  may  l«. '^"'^i'.y, '^'f  J«„  „n  the  clause  of. the  Wills  Act 
[{  tlio  difficulties  which  haJ  "^^^  °"f^^  „  ,„j.    \i  Vict,  c    2 
that  the  signature  «?»  *<>*-«  "  .J„neTo  grant  probate  where  the 
enabled  any  officer  <>(f['^^^^J^'^Z,     T^maiu  duty  of  an  exe- 
personal  esUto  doe.  "f",,.  of  the  deceased  in  a  cerUin  order  ol 
Stor  is  to  pay  .the  deb  s  »/  «he  dcce  ^^^ 

priority,  to  adnun..slor  tho  ""'f •  °  '^"j  ^^  „f  the  testator.  Ther. 
in,l  in  general  to  '"2,'^"  v  th.  C^u»eT»nci»g  Act.  188J.  dc.lma 
are  numerous  Acta,  ,«|^.'f  ,{ /,^*f  ev°  euto",  ti.e  general  effect  oi 
„ith  the  right'  »"i,l'f'^,";„',;/(^TSity  for  ««:.«  /^  P-.v 
;:r:t^f^drbir?'rXrti:nTa^Uaftcr  public  notice  to  pei^n. 

interested,  kc.  (see  E>''^''^'^""^^-.t:o„  depend  chiefly  on  decision,     ^en'r^ 
Rules  of  interpreUt.on  or  ~"f'™'^°",tatutorv  enactment.     The  ..Uo>  o( 
of  tho  courts,  to  a  »■"»  l"."**^,',  ^"^Tcondition  through  pre-  v  OU 

law  was  gradually  ^^"f'  "^°„  nri^reci»>'y  ''-'^°'"  "'  \^' 
cedents  extending  Wk  f"/'^;"'^,,^„^  of  construction.  «.  div 
Court  of  Chancery,  the  «"rty«r  '«e(  en  ^^  ^^,^^  ^,j 

tinguished  from  the  Court  "'.f  T'.'f"-      i„-of  the  will  ;  it.  jun.- 
not^eal  unless  incidentally  with  t'-^  -'«»'"«  "'        „^„,ed.     The 
Miction  was  con8neJ  '",''7''  't- 'Mhighly  technical.     Som. 
pi^sent  st..teof  thelawof  in  erp^UUon^^        5j^.^,_  ,,_^  ^^ 
phrase,  have  obUincd  a  comcntionaMn  -j,,         f  the  ju   .  ^J 

Ivho  ured  tl;--."'  P^>»^f'i°t«on'o  esUbli.he<l  were  alter,  v  t.v 
doctrine,  which  \ad  e^'}^fj^^^P\,  Act  have  .inc.  th.t  li.« 
the  Will.  Act.  The^.  P™  "J'"" ',  jiji '-^l  deci.ion.  Among  other 
tUemselve.  become  the  subject  of    umc  ^^^^^^  only  m  th. 

provision,  aro  the.e.  most  of  "'""jduary  devise  is  to  include 
Ihsence  of  a  -"J^'^,  ■"*'a"l'nd  vol^  dev  -t^  A  peneral  gift  of  th. 
„Ute.  compri«>d  in  I'P^^f, »";;,  T,';,,  .„d  leaseUld^  A  general 
tcUtor-.  land,  is  «° '"^'"'  /^  'Vo  n  lude  rc,l  or  per«naf  e.Ut. 
piltof  r«il  or  perianal  "t««<""°  ,  ,«,ver  of  appointment.  A 
Sver  which  the  t«.lator  h«J  »^;'[;',J  ^^...  ,he  L  nrnp le.  Th. 
devi«  without  7o'^"'V™nr  1  mil."  word,  are  to  mean  di.  with- 
,vord.  "die  'Without  i.««e     or  .n.lar  ^^^  »>>o«i»;- 

out  i»u.  living  at  the  »'■"«"'  ;';„,";,i„J  deriU  ..»  to  tak.  th. 
^.„  named.  Truster,  "■"  "  »" VJ,"'^'^' „„t  to  lap-  if  the  devi^je. 
fee  .linple.  P" --  "/.r, VesUtor  left  i""e  ii,hI.it»blo  nnder  th. 
though  he  ,.r.d,-. .x-l  "• '"Jf,  ;''i„",  leaving  .»ue  living  at  h. 
c„t»l.  GiK.  to  --'"''l^!  °  "r^"  Rnic.  of  interpretation  ?«und<a 
teaUtor'.  de.ith  are  not  to  "P7,  .'"i"  utute  arc  very  numerous 
on  nrinciidc,  of  e,uitv  i»'>;i;-"„«  ,t    ub  e^-t  mu.t  U>  con.ult.l. 

.nJ  for  ti.em  the  '.""^V"'  .^'''ut',"    ...  P-  '"'  »  '"""  "  1"":^^:: 
Some  of  the  n.u.e  iml«..la«t,  '«•'"'  .'or  i.  to  l«  ol-erveJ.     Thi« 

.„  the«.  -vy  ."t.nt.01,  "y''  ,;;*;; ;'.,»,  ,„  p,ide  ui.  j«dgev 

rule  i.  called   b,   Sir  t.   Coke  tne  I  ,,„„,,,,  ,„r1ions 

Then,  ..  a  p.e.umption  N^'n-i  tn,~ury^.g.__  ^^_^^^^  ^  ^_^^,    ^.. 

,K.un.l  con.tructing  meiH  1  v  .nother.     Interlinralion. 

0„,  ,.,rt  of  th«  wilt  1-  to  W  ,,.  „f,„,  „ot  a.  m 

'  pre.uii..  .  """'  •        •i.rir 

',„       Wor.1.  an-  .upl>o«'  '  >, 

.<,%r.     M«nv  wonl.  .id  I  ^^ 

:;';dr:f'?h:tr.T;.:t';S.ni.,U  given. 
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laritUa-  '  A  vill  niT  b<  roiJ,  in  vhoit  or  in  part,  tor  min;^  r«.i$on<,  which 
l»o  of  ir.iy  K-  .liri.'r '.  xr.'"  t^o  rmt  c!i"r»,  thoM  arising  from  oxt«rn«l 
»ii:  u  tho  will  itself.     Tho  iiuin 

■  ^K*.itioii  by  Iniraing,  toaring, 

^     if  the  toststor.  incajvii-ity  of 

;rom  lounity,   infancy,  or  It^^l  disability  (such  as 

•  -IV  uii'lii*  intluon''<v  an-l  fniiul,  any  one  of  which  b 

'"Ate  of  a  will  good  on 

•  1.  ruilue  intlucnce  is 
J  ^  .  _  ^  .  mnje  to  set  aside  wills. 
ICt  naturo  u  wcii  ex^uAuini  in  a  judgment  of  Lord  Feiuancc's  : 
••  r.-csjura  of  whatever  character,  whether  acting  on  tho  fears  or 
ihr  hopes,  if  so  everted  as  to  over]M>wer  tlio  volition  withont  con- 
vuKiiig  the  judpneut,  is  a  sp*'cies  of  ri-straint  under  which  no 
villi  will  can  be  nude."'  Tlie  circumstances  apjiearing  on  the 
li  .  of  the  will  which  make  it  open  to  objection  may  either  avoid 
i;  A;:.Yethcr  or  create  a  partial  intestacy,  the  will  remaininjj  good 
aj  a  nhola.  Wherv  the  will  is  not  duly  executed,  (.g.,  if  it  is  a 
forgery  or  if  it  is  not  signeJ  by  tho  testator  or  the  proper  number 
of  wiincaara,  the  will  is  not  admitted  to  probate  at  all.     Where  it 

•  1  ns  devises  or  beijuesta  bad  in  law,  as  in  general  restraint  of 

it:»,  or  tending  to  create  perpetuities,  or  contrary  to  public 

.  or  to  some  particular  enactment,  only  the  illegal  part  is 

A  remarkable  instance  is  a  well-known  rase  in  which  a  con- 

9ubae<|uent  in  a  devise  was  held  void  as  against  public  policy, 

'1   .;  1  gift  over  of  the  estate  devised  in  case  the  first  devisee,  the 

•  '.  .  :  son  of  an  earl,  did  not  before  his  death  obtain  tho  lai<scd 
litit  uf  duke  of  Bridgewater.' 

Wills  of  There  are  some  wills  of  an  exceptional  kind  which  demand  special 
siorp-  nnrice  Kinj. — It  was  r«solved  in  parliament  in  the  16th  Ric.  II. 
ticoal  •'  '  .-,  his  heirs  and  succe^ors,  might  lawfully  make  their 
r^anetcr.  '  In  some  later  cases  parliatnentar}' authority  has  been 
^  _  il  ivills,  in  others  not.  The  executors  of  Henry  IV. 
Here  conlirme<l  in  their  office  bv  letters  patent  of  Henry  V.,  those 
of  Henry  V.  by  parliament.  Tlie  largest  testamentary  powers  ever 
conferred  on  an  English  king  were  given  to  Henry  \  III.  by  25 
Hen.  VIII.  c.  7,  empowering  him  to  limit  and  appoint  the  succes- 
sion to  the  crown  by  will,  in  default  of  children  by  Jane  Seymour 
or  any  future  wife.  By  39  and  40  Geo.  III.  c.  3S  the  king  and 
his  successor  may  devise  or  bequeath  their  pri\'ate  property.^  Xo 
f^  rt,  however,  has  jurisdiction  to  grant  prol>ate  of  the  will  of  a 
li.  ,-  Guardianship. — As  a  general  rule  wills  deal  with  property, 
I ::  ■  veh  at  conmion  law  a  will  simply  anpointing  a  guardian  was 
fif«o,i.  Jhe  common  law  was  superseded  Dy  1*2  Car.  II.  c.  24,  under 
w  hicb  a  father  may  dis|)Ose  of  the  custody  of  his  unmarried  infant 
children  by  will.  The  Guardian.shjp  of  Infants  Act,  1886,  extended 
such  powers  in  certain  cases  to  the  mother.  Harried  If^oman. — At 
common  law  a  married  woman  could  not  (with  a  few  exceptions) 
make  a  will  without  her  husband's  licence  and  consent,  and. this 
•Usability  was  specially  preserved  by  the  Wills  Acts  of  Henry  VIII. 
and  of  1537.  .  A  common  mode  of  avoiding  this  difficulty  was  for 
the  husband  to  conti-act  before  man'iage  to  permit  the  wife  to  make 
an  ap|»ointment  tlisposing  of  personalty  to  a  certain  value.  Courts 
of  equity  from  an  early  time  allowed  her,  under  certain  restrictions, 
to  make  a  will  of  property  held  for  her  separate  use.  In  some 
rases  her  husband  could  dispose  of  her  property  by  will,  in  others 
not.  The  law  as  it  existed  previously  to  18S2  is  now  practically 
obsolete,  the  ^tarried  Women  s  Property  Act  of  that  year  enabling 
a  married  woman  to  dispose  by  will  of  any  real  or  (wrsonal  property 
as  her  separate  property  as  a/eiiK:  sole  without  the  intervention  of 
any  trustee.  The  Act  also  enables  a  married  woman  who  is  execu- 
trix of  a  will  to  act  as  if  she  were  a  fane  sole.  Alien. — Before 
1870  an  alien  enemy  resident  in  England  could  only  di3|K)se  of 
I  ""  '  -vill  with  the  king's  licence.  The  Naturalization  Act, 
1  him  to  do  so  as  fully  as  a  natui-al-born  British  sub- 
j  ■r  iiiid  Sailor. — Wills  of  soldiers  in  actual  military 
j^rvue,  aiid  of  sailors,  arc  subject  to  special  le^slation,  and  arc 
excepted  from  the  oi«ration  of  the  AVills  Act.  The  privilege  only 
-•  ■  ■  •  •  ■ills  of  i)erson.il  estate.  Wills  of  soldiers  on  an  expedi- 
made  by  unattested  writing  or  by  nuncupative  testa- 
two  witnesses.  Wills  of  petty  officers  and  soameii  in 
t;.i  LiVj,  and  of  marines,  as  far  as  relates  to  their  pay  or  prize- 
nior.ey,  must  Ixj  attested  by  an  officer,  and  wills  made  by  a  seaman 
in  the  merchant  scrrice  must,  if  made  nt  sea,  be  attested  by  tho 
iii.ailcr  or  mate,  if  made  on  land  by  a  smwrintendent  of  a  mercantile 
m'riiie  office,  a  clergj-man,  justice  of  the  peace,  or  consular  or 
■r.  The  wills  of  prisoners  of  war  are  subject  to  special 
nd  the  Admimlty  may  at  its  discretion  waive  the  duo 
.'  will?  in  other  instances.  The  effects  of  seamen, 
marines,  and  soldiers,  kille.1  or  dying  in  the  service,  are  exempt 
from  probate  duty.  Pay,  wages,  priie  inoiiev,  and  pensions  due  to 
persona  employed  in  the  nsvy  may  be  |«id  out  without  probate 
where  Ihe  whole  assets  Ho  not  exceed  £32.  The  Board  of  Trade 
'  HsJl  r.  Hall.  t.i  '  llri-..  1  PrMl.tt,  «l. 
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may  at  its  aiscretion  dispense  with  probat  i  of  tho  will  of  a  merchant 
seaman  whose  olfecls  ifo  not  exceed  £50  in  value.  Bv  an  Act 
pa«ed  in  1863  the  existing  exemptions  are  extended  to  ifie  sum  of 
£100  in  the  case  of  civil  service  jiay  or  annuities,  of  civil  or  military 
allowances  chargeable  to  the  army  votes,  ami  of  army  prize  money. 
irm  nuuU  under  pourr. — .\  will  made  under  a  power  of  appoint- 
ment is  not  levoked  bv  marriage  .when  the  real  or  personal  estate 
thereby  appointed  would  not  in  default  of  apjiointment  puss  to  the 
testator's  executor  or  administrator  or  to  the  next  of  kin.  Beforo 
the  Wills  Act  a  will  exorcising  a  power  of  appointment  had  to 
conform  to  any  special  requisitions  in  tho  power,  but  since  tho  Act 
the  power  is  duly  exercised  if  executed  and  attested  like  an  ordinary 
will.  Jiegislralion. — In  tho  register  counties  memorials  of  wills 
affecting  lands  in  those  counties  must  bo  registered  (see  Reois- 

TKATION). 

At  common  law  there  could  bo  no  larceny  of  a  will  of  lands.  Criminal 
But  now  by  the  Larceny  Act  of  1861  stciling,  injuring,  or  conceal.  law  re- 
ing  a  will,  whether  of  real  or  personal  estate,  is  punishable  with  lating  to 
penal  servitude  for  life.     Forgery  of  a  will  (at  one  time  a  capital  wills, 
crime)  renders  tho  offender  liable  to  the  same  penalty.     Fraudulent 
concealment  of  a  will  material  to  the  title  by  a  vendor  or  mortgagor 
of  land  or  chattels  is  by  22  and  23  'V'ict.  c.  35  a  misdemeanour 
punishable  by  -fine  or  imprisonment  or  both. 

Connected  with  tho  subject  of  tliis  article,  tliough  not  falling  Donatio 
directly  under  it,  is  the  doyiatio  mortis  causa,  depending  for  the  mortis 
most  part  upon  rules  adopted  from  Roman  law.      Unlike  a  bequest  causa, 
under  li  will,  such  a  gift  passes  without  probate  and  docs  not  need 
the  presence  of  any  statutory  number  of  witnesses.     It  is,  however, 
liable  to  legacy  duty  and  is  part  of  tho  asset-s  of  tho  deceased.     For 
its  validity  two  elements  are  essential :  tho  gift  must  be  cqnditional 
on  tho  donor's  dying  from  his  existing  illness,  and  therefore  revoc- 
able, and  there  must  be  delivery,    iloney,  jewels,  or  other  chattels 
may  be  the  subjects  of  a  donatio  viortis  causa  ;  so  may  negotiabla 
instruments  passing  by  delivery,  but  not  cheques  signed  by  tho 
giver,  as  his. authority  to  draw  is  revoked  by  his  death.     If  pre- 
sented before  his  death,  the  gift,  being  unconditional,  is  wanting  in 
one  of  the  elements  of  a  good  donatio  mortis  causa. ^ 

Irelaiul.—The  Act  of  1837  applies  to  Ireland.     In  1857  an  Act  Iieland. 
on  lines  similar  to  the  English  Act  was  passed  for  Ireland,  21  and 
22  Vict.  c.  79.     Under  tho  Irish  Judicature  Act  of  1877  tho  then 
existing  Court  of  Probate  was  merged  in  the  High  Court  of  Justice. 

Scotland. — Up  to  1868  wills  of  immovables  were  not  allowed  in  Scotiand. 
Scotland.  The  usual  means  of  obtaining  disposition  of  heritage 
after  death  was  a  trust  disposition  and  settlement  by  deed  de prx- 
scnti,  under  which  the  truster  disponed  tho  prope-vy  to,trustcc5 
according  to  tho  trusts  of  the  settlement,  reserving  a  life  interest. 
Thus  something  very  similar  to  a  testamentary  disposition  was 
secured  by,  means  resembling  those  employed  in  England  before 
tho  Wills  Act  of  Henry  Vlll.  Tho  main  disadvantage  of  the  trust 
disposition  was  that  it  was  liable  to  he  overthrow^  by  tho  heir, 
who  could  reduce  ex  capile  Iccti  all  voluntary  deeds  made  to  his 
prejudice  within  sixty  days  of  the  death  of  his  ancestor,  hi  1868 
the  Titles  to  Land  Consolidation  Act  made  it  competent  to  any 
owner  of  lands  to  settle  the  succession  to  tho  same  in  tho  event  of 
death  by  testamentary  or  mortis  causa  deeds  or  writings. .  In  1871 
redaction  ex  capite  Iccii  was  abolisheil  by  34  and  35  Vict.  c.  81.  A 
will  of  immovables  must  be  executed  with  the  formalities  of  a  deed 
and  registered  to  give  title  (see  Rf.oistration).  The  disability 
of  a  woman  as  a  witness  was  removed  by  the  Titles  to  Land  Con- 
solidation Act.  As  to  wills  of  movables,  there  are  several  import- 
ant points  in  which  they  differ  from  corresponding  wills  in  Eng- 
land, the  influence  of  Roman  law  being  more  marked.  Males  may 
make  a  will  at  fourteen,  females  at  twelve.  A  nuncupative  legacy 
is  good  to  the  amount  of  £100  Scots  (£3,  63.  8d.),  and  a  holograph 
testament  is  good  without  witnesses,  but  it  must  be  signed  by  tlio 
testator,  differing  in  tliis  from  the  old  Engli.sh  holograph.  By  tho 
Conveyancing  Act,  1874,  such  a  will  is  presumed  to  have  been  exe- 
cuted on  the  date  which  it  bears.  Not  all  movables  can  be  left, 
as  in  England.  The  movable  property  of  the  deceased  is  subject 
to  jKS  rctidse,  or  widow's  right  to  half  if  thevo  be  no  child  or 
children,  one-third  if  there  be  a  child  or  children,  and  the  letjitim, 
or  bairn's  part,  of  half  if  there  be  no  widow,  one-third  if  iHiero  be  a 
widow.  C5nly  the  remainder  isdisponible  as  dead's  part.  Legitini 
depends  m\khi  survivancc  and  is  not  transmissible  on  prcdcceaso  of 
a  person  prosnectively  entitled  to  it.  Both  jus  rclict;c  and  Icgitim 
may  be  excluaed  by  discharge  or  satisfaction,  as  by  provision  in  tho 
contract  of  marriage.  Executor  in  Scotch  law  is  a  more  extensivo 
term  than  in  English.  He  is  either  nominate  or  dative,  tho  latter 
appointed  by  the  court  and  corresponding  in  most  respects  to  tho 
English  administrator.  Caution  13  required  from  tho  latter,  but 
not  from  the  former.  Confirmation  includes  both  the  probate  and 
letters  of  sdministi-ation  of  English  procedure.  Without  confirma- 
tion by  the  court  interference  by  the  executor  becomes  a  vitiou.s 

1  TJie  prlnclp.1l  autlioritles  for  the  Kngllah  law  arc,  fnr  tho  ionn.TUtKrt, 
Winiami,  Efec^itort ;  for  the  coitatnictlon,  the  works  of  Sir  Joincii  Wigraiu 
urid  of  3fesiini  Janiian,  F.  V.  Hawkins,  and  Thoobold.  Precp<kiits  will  Itc  foiin'I 
In  naves  and  Jamian's  Concise  Forma  0/  Wilis  and  la  ordinary  colkctlona  of 
^rcceacnta  la  cooTeyanclag. 
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intromission.  Oriirinally  confirmation  of  testaments  of  movables 
feU,  as  in  England,  onaer  the  cognizance  of  the  church  courts. 
Such  jurisdiction  certainly  existed  at  the  time  of  Vtgiam  truxjestaUm. 
This  ecclesiastical  right  continued  through  the  Commissary  Court 
at  Edinburgh  (constituted  by  Queen  Mary  in  1563)  and  the  local 
commissaries  until  modem  times,  when  the  jurisdiction  of  these 
courts  was  at  first  transferred  and  then  abolished  by  a  series  of  en- 
actments from  4  Geo.  IV.  c.  97  to  the  Sheriff  Courts  Act,  1676. 
The  Act  of  George  IV.  placed  the  commissary  jurisdiction  in  the 
sheriff  courts  ;  by  the  Act  of  1876  the  sheriffs  sit  as  sheriffs  in 
testamentary  matters,  no  longer  as  commissaries.  Confinnation  of 
wills  where  the  whole  estate  is  under  £300  is  regulated  by  44  Vict. 
c.  12  and  ather  Acts.  An  eik  is  an  addition  to  a  confirmation 
made  on  discovery  of  additional  effects  of  the  deceased  after  con- 
firmation. By  the  common  law  doctrine  of  passive  representation 
the  heir  or  executor  was  liable  to  be  sued  for  implement  of  the  de- 
ceased's obligations.  The  Roman  principle  of  benrficium  invcntarii 
was  first  introduced  by  an  Act  of  1695.  As  the  law  at  present 
stands,  the  heir  or  executor  is  liable  only  to  the  value  of  the  suc- 
cession, except  where  there  has  been  villous  intromission  in  mov- 
ables, and  in  gcslio  pro  hertde  and  some  other  cases  in  beritables. 
The  present  inventory  duty  on  succession  to  movables  depends 
upon  44  Vict  c.  12.  In  England  the  executor  is  bound  to  pay 
the  debts  of  the  deceased  in  a  certain  order ;  in  Scotland  they  all  rau£ 
pan' yosni,  except  privileged  debts.'     (See  Peivilege.) 

The  will  of  a  summotts  is  the  conclusion  of  a  writ  containing  the 
wiH  of  the  sovereign  or  judge,  charging  the  executive  officer  to  cite 
the  party  whose  attendance  is  required.  It  is  regulated  by  several 
Acts,  e.g.,  1  and  2  Vict.  c.  114,  31  and  32  Vict  c.  100.  (See  ScM- 
MON'S,  ■\Vaerant,  Writ.) 
Unittd  United  StaUs. — By  the  constitutions  of  many  States  laws  giving 

States,  effect  to  informsl  or  invalid  wills  are' forbidden.  The  age  of  testa- 
mentary capacity  varies  very  much.  Eighteen  is  a  common  one. 
Full  liberty  of  disposition  is  not  universaL  Homesteads  generally, 
and  dower  estates  frequently,  are  not  devisable.  In  some  States 
only  a  disposable  portion  of  the  property  can  be  left,  so  that  child- 
ren cannot  Ijc  disinherited  without  good  cause,  and  in  some 
cliildrea  omitted  in  a  will  may  still  take  their  share.  It  is  fre- 
quently provided  that  a  certain  amount  must  be  left  to  the  widow. 
Louisiana  follows  French  law,  by  which  the  testator  can  under  no 
circumstances  alienate  by  will  more  than  half  his  property  if  he 
leave  issue  or  ascendants.  In  some  States  a  married  woman  may 
not  leave  more  than  half  her  property  away  from  her  husband. 
Some  require  the  husband's  consent  and  subscription  to  make  the 
will  of  a  married  woman  valid  Nuncupative  aud  holograph  wills 
ar«  in  use.  The  former  are  confined  to  personalty  and  must  gencr. 
ally  be  reduced  to  writing  within  a  short  time  after  the  words 
are  spoken.  In  Louisiana  there  is  a  special  form  of  will,  borrowed 
from  Roman  law,  called  the  mystic  or  scaled  will,  in  which  the 
testator  declares  a  sealed  packet  to  be  his  will  before  witnesses. 
The  number  of  ^vitnesses  necessary  for  the  validity  of  a  will  of  any 
kind  is  usually  two,  sometimes  three.  Wills  of  soldiers  and  sailors 
are  privileged,  as  in  England.  Probate  is  granted  sometimes  by 
the  ordinary  chancery  or  commoii  law  courts,  more  frequently  by 
conrta  of  special  jurisdiction,  such  as  the  Prerogative  Coort  in  New 
Jsrscy,  the  Surrogate's  Court  in  Kew  York.' 
Inter-  Inicnuttional  Law. — There  are  three  main  directions  which  the 

Dstioci!   opinion  of  jurisU  and  the  practice  of  courts  have  taken.     (1)  The 
law.  whole  property  of  the  testator  may  be  sutyectcd  to  the  law  of  his 

domiCiL  To  this  effect  is  the  opinion  of  Savigny  and  the  German 
practice.  (21  I1ie  property  may  be  subjecten  to  the  law  of  the 
place  where  it  hap[>en8  to  be  at  the  time  of  the  testator's  death. 
(3)  The  movable  property  may  bo  subjected  to  the  law  of  the 
domicil,  the  immovable  to  the  law  of  the  place  where  it  is  situate, 
the  lex  loci  rei  tilic.  England  and  the  United  States  follow  this 
rule.  Testamentary  capacity  is  generally  governed  by  the  law  of 
the  testator's  domicil,  the  form  of  the  instrument  in  most  countries 
either  by  the  law  of  his  domicil  or  the  la;r  of  the  place  where  the 
will  wai  made,  at  his  option.  The  "11  rule  of  English  law  was  to 
allow  th*'  funnrr  alternative  only.  The  law  was  altered  for  the 
Unitwl  King'lom  in  1861  by  tx>rd  Kinndown's  Act  (24  and  25  Vict 
c  114),  by  which  a  will  made  out  of  the  United  Kingdom  by  a 
British  subject  is,  as  far  as  regards  personal  estate,  good  if  made 
acconling  to  the  forms  required  by  the  law  of  the  pLico  where  it 
waaina'l".  or  by  the  law  of  the  testator's  domicil  at  the  time  of 
liubing  it,  or  by  the  law  of  the  place  of  his  domicil  of  origin.  Sub- 
sequent change  of  domicil  does  not  avoid  such  a  will.  Another 
Act  (lajBol  on  the  same  day  (24  and  25  Vict  r,  121)  enacted  that 
by  convcnti-^n  rrith  any  forrign  Government  f  '       !■  il  could 

not   be  afqMif'l    hy  a   textator   without   a   t*  •  and   a 

written   d'^larAtifin  of   intrntion    to   becomr  In   the 

United  Htatri  lomi-  States  have  adopted  the  nairuw  |»licy  of  enact- 
ing by  statutf*  the  old  cnmninn  law  niU,  and  providing  that  no  will 

■  8m  M'Uren,  n'lllt  and  .'hiretuuim.     Sljrlta  of  wills  will  be  fouDd 
both  In  that  work  and  In  Juriitual  Ht^le*. 

'  8m  Stiaaoa.  Atnrricem  SUtlutt  Late,  (J  2600-2844. 


is  valid  nnles  made  in  the  form  required  by  the  law  of  the  State  of 
the  testator's  domiciL  The  construction  of  a  will  is  governed  by 
the  law  of  the  domicil  of  the  testator,  as  he  must  be  supposed  to 
have  used  langua^  in  consonance  with  that  law,  unless  indeed  he 
express  himself  in  technical  language  of  another  country.  The 
persons  who  are  to  take  under  a  will  are  decided  by  different  rules 
according  as  the  property  is  movable  or  immovable,  the  former 
being  governed  bv  the  law  of  the  domicil,  the  latter  by  the  lex  loci 
rei  tilm.  It  was  lield  recently  by  the  Court  of  Appeal  in  England 
that,  under  the  will  of  an  Englishman  domiciled  in  Holland,  leaving 
personal  property  to  children,  children  legitimated  per  subsequens 
mairimonitim  could  take,  as  they  were  legitimate  bv  the  law  of 
Holland,  though  not  by  the  law  of  England.*  Such  children  could 
not,  however,  nave  succeeded  simply  under  that  designation  to  rul 
property  in  England  devised  by  the  wilL  A  will  dulv  executed 
abroad  is  generally  required  to  be  clothed  with  the  autLority  of  a 
court  of  tne  country  where  any  property  affected  by  the  will  is 
situate.  As  far  as  regards  the  different  kingdoms  composing  the 
United  Kingdom,  21  and  22  Vict  c.  56  enables  an  English  or  Irish 
probate,  or  a  Scotch  confirmation,  to  be  sealed  as  of  course  in  the 
proper  court  of  one  of  the  other  kingdoms.  fj.  Wt. ) 

■\V7LLENHALL,  a  township  of  Staffordshire,  England, 
in  the  parish  of  Wolverhampton,  is  situated  on  a  branch 
of  the  Birmingham  Canal  and  on  the  Midland  and  the 
London  and  North  TVestem  Railways,  3  miles  east  of 
Wolverhampton,  12  north-west  of  Birmingham,  and  121 
north-west  of  London.  The  township  includes  seven  ham- 
lets. The  church  of  St  Giles,  originally  erected  in  1350, 
was  rebuilt  in  1SG7  in  the  Decorated  style.  There  are 
three  other  churches  in  connexion  wnth  the  Established 
Church,  all  of  modem  origin,  and  a  Roman  Catholic  church. 
Willenhall  possesses  a  literary  institute,  a  free  library,  and 
a  higher  grade  board  school,  erected  in  1883.  The  water- 
works became  in  1868  the  property  of  the  Wolverhampton 
corporation.  Willenhall  is  situated  in  the  neighbourhood 
of  extensive  coal  and  iron  mines,  and  possesses  brass  aud 
iron  foundries,  and  manufactories  of  various  kinds  of  iron- 
ware, including  door  locks  and  padlocks,  ironmongery  for 
doors  and  gates,  ferul.  s,  files,  gridirons,  steel  traps,  screws, 
and  currycombs.  There  are  also  varnishing  works  and 
mailings.  The  population  of  the  urban  sanitary  district 
(area  1368  acres)  was  15,902  in  1871  and  16,067  in  1881. 

The  village  began  to  be  of  importance  in  the  reign  of  Elizabeth, 
when  the  coal- and  iron  were  first  wrought 

WILLESDEN,  a  suburb  and  [parish  of  London,  «i«;nit 
4  miles  north-west  from  Hyde  Park  Comer,  is  situated  on 
a  number  of  railway  lines  affording  very  convenient  access 
to  the  City.  It  consists  of  a  number  of  heuscs  grouped 
round  the  paiish  church  of  St  Mary,  Quecnstown,  a  district 
inhabited  chiefly  by  the  working  cla.sses  ;  Willesilen  Green 
and  the  outlying  hamlets  of  Brondcsbury,  Uarlesden, 
Neasdon,  DoUis  Hill,  Stroud  Green,  and  Stonebridge  Park 
are  now  largely  occupied  by  villas.  The  church  of  St 
Mary,  dating  probably  from  the  early  part  of  the  14th 
century,  contains  some  remains  of  Early  English,  with  a 
Perpendicular  chancel  and  tower.  It  was  enlarged  in  1851 
and  again  in  1872.  At  Queenstown  there  are  a  working- 
men's  institute,  a  workmen's  hall,  and  a  Good  Templars' 
orphanage.  In  Willesden  Lane  there  is  a  Jcwisli  cemetery. 
The  population  of  the  urban  sanitary  di.«trict  (area  43S3 
acres)  was  15,869  in  1871  and  27,453  in  18S1. 

At  bomesday  the  manor  of  Willesden  and  Uarlesden  wii  held 
by  the  canons  of  St  Paul's.  In  the  12th  centiiry  it  was  formed 
into  eight  distinct  manors,  seven  of  which  are  hold  by  the  aama 
number  of  preliendarioa.  The  district  is  associated  with  the  exploits 
of  .lark  Shopi^rtl. 

WILLI.VM*  I.  (1027  or  1028-1087),  king  of  England, 
sumamed"  the  CoNQrEROR,  was  born  in  1027  or  '028.  Fie 
was  the  Iwistnrd  son  of  Robert,  duke  of  Normandy,  and 
Hcrlcvft,  daughter  of  Fullicrt,  a  tanner  of  Falaise.  When 
ho  wn.s  nlK>ut  seven  years  old  his  father,  intending  to  go 
on  pilgrimage  and  having  no  legitimate  sona,  pnipo'«c<l  him 
as  hia  heir.  The  great  men  of  the  duchy  did  homage  to 
the  child,  and  a  year  later  (1035)  his  father's  death  left 

•  •■  /t«  Goodman's  Trusts,"  Laie  Hep.,  17  Chancer)-  Dir..  206. 
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him  to  make  good  his  claim.  Anarchy  \nis  the  nntural 
result  o(  a  minority.  William's  life  was  on  more  than  one 
occasion  i"  Jang*r  oiul  several  of  his  guardians  perished 
in  hi»  service.  At  the  earliest  possible  aga  ho  received 
knighthood  from  tho  hands  of  Henry  I.  of  France,  and 
speedily  began  to  show  signs  of  his  capacity  for  govern- 
ment. In  104"2  ho  insisted  that  tho  "  truce  of  God " 
should  be  proclaimed  and  observed  in  Normandy.  When 
ha  was  about  twenty  years  old,  his  authority  was  threat- 
ened by  a  general  conspiracy,  which  spread  through  the 
western  half  of  his  duchy.  An  attempt  wa3  made  to  seize 
him  at  Valognes,  and  he  only  escaped  by  riding  hard  all 
night  to  his  own  castle  at  Falaise.  Bessin  and  Cotenlin, 
the  most  Xorman  parts  of  Normandy,  rose  in  rebellion. 
William  sought  and  obtained  aid  from  King  Henry,  and 
completely  defeated  the  rebels  at  Val:es-Dune3  near  Caen 
(1047).  Tho  battle  was  but  a  combat  of  horse,  but  it 
decided  the  fate  of  tho  war  and  left  William  master  of  his 
duchy.  The  debt  which  he  owed  to  Henry  was  repaid 
next  year.  War  broke  out  between  Geoffrey,  count  of 
Anjou,  and  Henry  (1048),  and  William  came  to  his  suzer- 
ain's assistance.  Alen^n,  one  of  the  chief  border  fortresses 
between  Normandy  and  Maine,  which  had  received  an 
Angevin  garrison,  was  captured  by  the  duke.  The  inhabit- 
ants had  taunted  him  with  his  birth,  and  William,  who 
had  dealt  leniently  with  the  rebels  after  Val-es-Dunes;  took 
a  cruel  revenge.  Soon  afterwards  Domfront,  another  im- 
portant border  fortress,  fell  into  his  hands. 

In  1051  William  visited  England  (see  vol.  viii.  p.  289). 
Two  years  later  he  married  Matilda,  daughter  of  Baldwin, 
earl  of  Flanders,  and  a  descendant  of  Alfred.  The  marriage 
had  been  forbidden  by  a  council  at  Rheims  as  uncanonical, 
and  was  opposed  by  Lanfranc,  prior  of  Bea  This  produced 
a  quarrel  between  Lanfranc  and  William,  who  ravaged  the 
lands  of  the  abbey  and  ordered  the  banishment  of  its  prior. 
Lanfranc,  however,  soon  came  to  terms  with  the  duke,  and 
engaged  to  obtain  a  dispensation  from  Rome,  which,  how- 
ever, was  not  granted  till  1059.  Strengthened  by  this 
alliance  \vith  Flanders,  William  showed  himself  more  than 
a  match  for  all  his  enemies.  Henry,  who  had  hitherto 
been  for  the  most  part  friendly,  now  turned  against  him. 
After  the  suppression  of  some  isolated  revolts,  W^illiam  was 
threatened  in  1054  by  a  great  confederacy.  His  dominions 
were  invaded  by  the  forces  of  the  French  king,  in  com- 
bination with  those  of  Geoffrey  of  Anjou,  Theobald  of 
Blois,  and  others.  William  remained  at  first  on  the  defen- 
sive ;  then,  falling  suddenly  on  one  of  the  French  armies 
at  Mortemer,  in  the  north-eastern  comer  of  his  duchy,  he 
cut  it  to  pieces.  This  blow  put  an  end  to  the  war ;  Henry 
made  peace  (1055)  and  WUliam  took  the  opportunity  of 
extending  his  dominions  in  a  southerly  direction.  He  built 
fresh  fortresses  and  exacted  homage  from  Count  Geoffrey 
of  Mayenne.  In  1058  Henry  and  Count  Geoffrey  made  a 
final  effort  to  crush  their  dangerous  neighbour ;  but  the 
effort  failed,  like  those  which  preceded  it.  William  again 
allowed  the  allies  to  enter  and  ravage  his  territory ;  but, 
while  the  French  army  was  crossing  the  Dive  at  Varaville, 
he  attacked  and  completely  destroyed  their  rear-guard, 
which  was  cut  off  from  the  van  by  the  advancing  tide. 
Henry  again  made  peace,  and  soon  afterwards  died  (1060). 
The  death  of  Geoffrey  of  Anjou  in  the  same  year  relieved 
William  of  his  most  formidable  rival  for  the  possession  of 
Maine.  Herbert  Wake-Dog,  the  lawful  ruler  of  that  terri- 
tory, who  had  been  dispossessed  by  Geoffrey,  recovered  his 
dominions  on  the  latter's  death.  He  at  once  "com- 
mended" himself  to  William,  thus  making  the  duke  his 
heir.  On  his  death  in  1063  William  took  possession  of  Le 
Mans  and  the  county  of  which  it  was  the  capital, — an 
acquisition  which  extended  his  southern  frontier  nearly 
to  the  Loire,  almost  severed  Brittany  from  the  rest  of 


France,  and  paved  the  way  for  tiii  subsequent  junction 
with  Anjou. 

It  was  apparently  soon  after  this  event,  in  tho  year 
10G4,  that  Harold,  then  earl  of  Wessex,  visited  Nor- 
mandy. For  the  relations  betwsen  him  and  William 
which  grew  out  of  this  visit,  seo  England,  vol.  viii.  pp. 
290-291.  Wlicn  Harold  was  elected  and  crowned  king 
of  England  (lOOC),  William's  first  step  was  to  send  an 
embassy  to  him  demanding  tho  fulfilment  of  his  promise. 
The  purport  of  tho  demand  is  as  uncertain  as  that  of  the- 
pledge  ;  but,  whatever  it  was,  Harold  rejected  it.  The  duko 
thereupon  summoned  a  council  of  his  supporters,  who 
advised  him  to  call  together  an  assembly  representing  the 
whole  duchy.  This  assembly,  a  typical  feudal  parliament, 
met  at  Lillcbonne.  While  acting  together"-it  appears  to 
have  opposed  tho  scheme  for  the  conquest  of  England 
which  William  laid  before  it,  but  its  members  were  won 
over  singly.  Ho  then  made  a  compact  with  Tostig,  the 
banished  brother  of  Harold ;  ho  came  to  terras  with  the 
emperor  Henry ;  ho  conciliated  Philip,  king  of  France, 
by  offering  to  hold  England  as  his  vassal ;  and — most 
important  of  all — he  obtained  the  sanction  of  Rome. 
Pope  Alexander  II.  not  only  issivtd  a  bull  declaring  William 
to  bo  the  rightful  heir  to  tho  throne,  but  sent  him  a  ring 
and  a  banner  as  symbols  that  the  blessing  of  heaven  was 
on  his  claim.  Embarking  at  St  Valf5ry,  William  landed 
on  28th  September  at  Pevensey.  The  battle  of  Senlao  or 
Hastings  (14th  October  1066)  was  a  decisive  victory  for 
tho  duke  of  Normandy ;  but  it  took  five  years  more  to- 
complete  the  conquest  of  England. 

Early  in  1067  William  made  a  progress  through  the 
eastern  and  central  parts  of  his  new  dominions.  All  that 
had  as  yet  submitted  to  him  was  comprised  in  the  old 
kingdoms  of  Wessex  and  East  Anglia,  and  a  small  portion 
of  Mercia.  He  at  once  secured  his  hold  over  these  districts 
by  the  erection  of  fortresses  in  London,  Norwich,  and  else- , 
where.  He  received  homage  from  the  great  men  ;  he  con- 
fiscated the  lands  of  those  who  had  resisted  him;  and,  while: 
keeping  a  large  number  of  manors  for  himself,  ho  grantedl 
others  to  his  followers.  Even  those  who  had  not  resisted 
were  regarded  as  having  legally  forfeited  their  title  and 
had  to  submit  to  a  re-grant  on  less  advantageous  terms. ' 
In  March  1067  William  returned  to  Normandy,  taking- 
with  Tiim  as  hostages  the  earls  Eadwine,  Morkere,  and 
Waltheof.  The  revolts  which  broke  out  in  the  north  and 
south-west  compelled  him  to  return  to  England  in  December. 
Early  in  1068  he  marched  on  Exeter,  as  the  centre  of  the 
western  revolt.  He  took  the  town  and  built  a  castle,  after 
which  he  subdued  Cornwall,  and  then  marching  northward 
forced  Bristol  to  submit.  '  In  the  summer  of  1068  there 
was  a  general  rising  of  the  north,  of  which  Eadgar  was 
the  nominal  head ;  but  Eadwine  and  Morkere  were  the 
moving  spirits.  The  insurgents  were  aided  by  Malcolm, 
king  of  Scotland.  William  had,  however,  only  to  show  him- 
self in  order  to  put  down  the  insurrection.  He  journeyed 
northward,  by  way  of  Warwick  and  Nottingham,  to  York, 
received  the  submission  of  Eadwine,  Morkere,  and  Malcolm, 
and  returned  by  way  of  Lincoln  and  Cambridge.  His 
march  was  accompanied  by  heavy  confiscations,  and  great 
castles,  rising  in  places  of  vantage,  rendered  the  Norman 
power  at  once  visible  and  secure.  In  the  spring  of  1069 
a  fresh  revolt  broke  out.  Robert  of  Comines,  the  newly 
appointed  earl  of  Northumberland,  ■wan  slain  at  Durham  ; 
a  Danish  fleet  entered  the  Humber,  and  a  Danish  army, 
joined  by  Eadgar  and  Waltheof,  seized  and  burned  York. 
The  sons  of  Harold  attacked  Devon,  while  otlier  isolated 
outbreaks  took  place  in  the  west.  These  were  speedily 
put  do\vn  by  William's  lieutenants  ;  and  in  the  autumn  the 
king  himself,  going  northward  a  second  time,  recovered 
York  and  harried  Northumberland  with  ruthless  delibera-  ■ 
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tion.  ■  Returning  to  keep  Christmas  at  York,  he  set  out 
agjin  in  Januarj-  1070  to  oppose  Malcolm,  who  had  crossed 
the  border  rn  aid  of  the  insurgents.  He  forced  Waltheof 
to  submit,  and  drove  the  Scottish  king  back  into  his  o-.vn 
•countr>';  then,  marching  over  pathless  fells  in  the  depth 
of  winter,  he  reached  Chester,  took  the  town,  and  founded 
another  castle.  Korthumbria,  exhausted  and  ruined,  gave 
up  the  struggle,  and  the  omission  of  the  northern  counties 
from  the  Domesday  survey  throws  a  grim  light  on  the  com- 
pleteness of  the  Conquest.  In  one  district  only,  the  fens 
of  Cambridgeshire,  where  Hereward  still  held  out,  the 
spirit  of  resistance  survived.  In  April  1071  AVilliam 
arrived  at  Cambridge  and  commenced  a  regular  blockade. 
Advancing  cautiously  by  means  of  a  causeway  through  the 
fer.s,  he  entered  Ely  in  October,  and  therewith  the  last 
flicker  of  independence  died  out.  The  conquest  of  England 
was  '■'jmpleted.  To  guard  against  any  fresh  incitements 
to  rebellion  from  Scotland,  William  in  1072  invaded  that 
country  and  forced  Malcolm  to  do  him  homage, — an  event 
■which  liad  an  important  effect  on  the  subsequent  relations 
of  the  two  countries. 

Henceforward  such  trouble  as  Wilham  met  with  came, 
not  from  the  English,  but  from  his  Norman  vassals  or  his 
own  family.     In  1073  the  citizens  of  Le  Mans  took  advan- 
tage of  his  absence  to  set  up  a  "  commune,"  and  invited 
Folk  of  Anjou  to  protect  them.     William  was  soon  in  the 
•field,  this  time  assisted  by  English  troops.    He  harried  the 
•country,  recovered  Le  Mans,  and  made  an  advantageous 
peace  with  the  count.     By  a  skilful  compromise  he  recog- 
nized Fulk  as  overlord  of  Maine,  but  kept  actual  posses- 
sion of  the  district,  for  which  his  son  Robert  did  homage. 
A  year  later  a  formidable  revolt  broke  out  in  England. 
Two  of  William's  great  vassals,  Ralph,  earl  of  Norfolk,  and 
Jloger,  earl  of  Hereford,  rebelled,  and  a  Danish  fleet,  prob- 
;ably  in  alliance   with  them,   appeared  in  the  Hiimber. 
William  returned  at  once  to  England  and  put  down  the 
insurrection.    A  great  meeting  of  the  witan  was  summoned 
to  try  Roger  and  Waltheof,  for  the  latter,  though  he  took 
no  part  in  the  rebellion,  had  undoubtedly  been  privy  to  it. 
Roger  was  imprisoned  for  life  and  Waltheof  was  condemned 
to  death.      This  was  the  last  instance  of  opposition  to 
William  in  England ;  but  the  remaining  ten  years  of  his 
life   were  occupied  with   almost   continuous   troubles   on 
the  Continent.     In  1076  he  was  engaged  in  a  war  with 
Brittany,  which  the  interference  of  Philip  of  Franco  forced 
him  to  bring  to  an  unsuccessful  conclusion.    Next  year  he 
<luarTelled  with  his  son  Robert.     Matilda  took  the  young 
man's  side  against  her  husband,  and  Philip  lent  him  his  | 
assistance.     In   1080  William  was  at  open  war  with  his  \ 
son.    While  besieging  him  at  Gerberoi  he  received  a  wound  f 
and  was  forced  to  raise  the  siege.    A  temporary  reconcilia-  I 
tion   followed,  soon  to  give  way  to   another  and  a  final 
quarrel.      Three  years  later   Matilda  died,   and   troubles 
thickened  upon  William.     A  rebellious  vassal,  Hubert  of 
Beaumont,  seems  to  have  held  him  at  bay  for  nearly  three 
years.     Rival  claims  to  Vexin,  a  district  on  the  eastern 
frontier  of  Normandy,  involved  him  in  another  war  with 
France.     Ho  was  growing  old  and  weary,  and,  as  he  lay 
*ick  at  Rouen  in  the  summer  of  1087,  the  French  army 
liarried  liii  tTritories  with  impunity.    When  ho  had  reco- 
vered iulllcicntiy  to  take  tho  field,  he  invaded  Vexin  and. 
bumcil  llic  town  of  Mantes.     But  his  horse,  plunging  in 
the  burning  (-Indcn,  infli'-tJ-d  on  him  an   internal   injury 
which  provd   his    '  "'I.     Ho  was  carried   to  St 
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bnt  the  poliL-y  of  the  Conqueror  in  re^rtl  to  rliurcli  and  stale  caonor 
be  overlooked.  An  ortuoJox  churchman,  a  supporter  of  QDici: 
under  the  succe&^or  of  Peter  agair.st  the  schisniacic  Ic-idtnde:,  of 
the  English  Chaich,  he  nevertheless  repelled  any  claim  on  the 
part  of  Kome  to  interference  with  his  |x>!itiral  6overcigDt\r.  Uf 
allowed  Peter's  pence  to  be  coUectetl,  tut  rtfusej  to  liay  tribnte  lo 
the  I>ope.  While  recognizing  him  as  hcail  of  the  church,  he  declinevi 
to  hold  his  kingdom  a<  his  vassal,  nor  uould  he  permit  papal  bulls 
to  enter  England  or  excommiuiicaiions  to  l«  issued  afain^t  any  cf 
his  subjects  \rithout  his  leave.  He  controlled  all  ap|<<intn;ent;  to 
important  ecclesiastical  dignities  ;  hemadelavrs  for  the  cliuuh  ;  he 
dealt  justice  to  ecclesiastics,  high  and  low,  in  his  own  courts^  "  At 
the  same  time  he  had  no  desire  to  humiliate  the  ohurch  ;  on  the 
contrarj-,  he  sought  to  elevate  it  to  a  higher  position  in  tho  state, 
to  make  it  a  more  potent  agent  of  civilization.  A  weaker  states- 
man might  have  seen  his  own  advantage  in  encoura)(iug  ihc  riraliy 
between  Caiiterbur)'  and  York  ;  William  strensthencd  thi?  c-hurcL 
by  forcing  the  younger  to  give  way  to  the  elder  see.  With  tht 
same  object,  that  of  increasing  the  efeciency  of  ecclesiastical  organi 
zation,  he  severed  the  -temporal  and  spiritual  juri»diLti>:n9  and 
furthered  the  enforcement  of  clerical  cehbacy.  Finally,  the  tro-t 
which  be  reposed  in  Laufranc  from  the  time  of  his  arp  .ntui-.i.i 
to  the  see  of  Canterbury  in  1070  shows  not  only  bis  ir.-.i;;hi  iLtc 
character  but  his  respect  for  the  head  of  the  English  Chuuh. 

In  regard  to  temporal  afifairs  William  waa  rather  an  adminis- 
trator than  a  lawgiver.  His  reign  is  not  marked  by  a  scht»  of 
legislative  acts  like  those  of  Henry  II.  or  Edward  1.  ;  but  his  noik 
was  the  indispensable  preliminary  to  theirs,  for  a  strong  monarchy 
was  the  first  requisite  of  tho  state.  To  establish  the  power  of  t'ce 
crown  waff  William's  principal  care.  The  disintegrating  tendencies 
of  feudalism  had  already  been  risible  under  the  Anglo-Saxon  kin^.'^. 
William,  while  he  established  fully  developed  feudalism  as  a  social, 
territorial,  end  military  system  in  his  new  dominions,  lo^k 
measures  to  prevent  it  from  undermining  his  own  authority.  He 
scattered  the  estates  of  his  great  vassals,  so  as  to  hinder  them  &on. 
building  up  provincial  principalities ;  ha  maintained  the  highet 
popular  courts  against  tho  encroachments  of  manorial  jurisdictions  ; 
he  prevented  the  claims  of  feudal  lordship  from  standing  between 
himself  and  the  mass  of  his  subjects  by  exacting  an  oath  from  every 
landholder  at  the  meeting  on  Salisbury  plain  ;  finally,  by  the  great 
sur^'ey  which  resulted  in  Domesday  Book  he  not  only  asserted  his 
right  to  make  a  general  in4uisition  into  property,  but  laid  the  firm 
basis  of  knowledge  which  was  indispensable  to  centralized  govern- 
ment and  taxation.  The  care  which  he  took  to  maintain  £Dgli>h 
laws  and  institutions  is  part  of  the  same  policr.  He  balanccfl  the 
two  nationalitica  over  which  ho  ruled,  and  obliged  each  to  depend 
upon  him  as  its  leader  or  protector  against  the  other.  -He  ruled  r» 
an  English  king  ;  his  feudal  council  was  the  witenagemot  with  a 
uew  qualification  ;  but  at  the  same  time  he  was  lord  of  tho  land  as 
no  king  had  been  before  bim,  and  he  enjoyed  not  only  all  the  in- 
come of  bis  predecessors  but  in  addition  all  the  dues  which  came  to 
him  as  feudal  sovereign.  He  was  thus  perhaps  the  strongest  and 
most  absolute  monarch  that  has  ever  sat  ujwn  the  English  throne. 

In  character  William  was  stern,  self-reliant,  and  im{>crious  in  a 
high  degree.  Ho  was  not  naturally  cruel ;  but  ho  was  ru'Jiless  if  it 
served  his  purpose,  and  could  take  pitiless  vengeance  for  an  insult 
or  a  wrong.  He  waa  too  strong  to  prefer  deceit  when  force  would 
serve  as  w'cll,  but  his  diplomacy  was  subtle  and  guileful,  and  no 
scruple  turned  him  aside  from  his  aim.  His  teniptr.  originally 
forgiving,  was  soured  by  opjiosition  towards  the  end  of  Iii^  life,  and 
his  tj-rannical  tendencies  were  strengthened  by  the  lone  fxerciso  of 
uncontrolled  power.  His  passionate  devotion  to  the  cnase  ia  only 
too  clearly  shown  in  the  hanhness  of  his  forest  law  a.  In  private 
life  he  displaye<l  domestic  virtues,  and  bis  fidelity  to  hia  wjo  «a« 
exceptional  in  the  annals  of  his  house  and  time. 
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WTLTJAM  n.  (lO.'ifi-l  100),  king  of  Fngiand,  »urnnnic.» 
Rrrr.^,  third  .'on  of  Willinin  I.  anil  Matilda,  wns  Iwrn  in 
105C.  Little  is  known  of  his  youth,  except  that  in  the 
quarrel  between  tho  Conqncror  and  Roljcrt  ho  remained 
loyul  to  his  father.    When  the  Conqueror  was  on  bit  dcnth- 
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bc<l  he  sent  Willi.im  to  Knglaiul  with  n  litter  to  Lanfronc, 
rtviuesting  tho  archbishop  to  sccitro  his  election  to  the 
throne.  AceorJingly  on  2Cth  Sci>tcmber  10S7  William 
\»TW  elected  and  crowned  at  NVcstminster.  Uis  brother 
Robert,  to  whom  tho  Conqueror  had  bciiueathcd  tho  duchy, 
was  not  likely  to  give  up  his  claim  to  tho  larger  jxirt  of 
his  father's  dominions  without  a  struggle.  A  general 
revolt  in  his  favour  broke  out  in  tho  summer  9f  1088. 
Roger  Bigod  rose  in  Norfolk,  Roger,  earl  of  Shrewsbury, 
and  Robert  of  Mowbray  on  the  western  border,  while  Odo 
of  Bayeux,  tho  king's  uncle,  whom  he  had  reinstated 
•gainst  his  father's  advice  in  tho  earldom  of  Kent,  occu- 
picil  Rochester.  But  there  was  little  combination  among 
the  rebels.  After  being  foiled  in  attacks  on  Ilchcstcr  and 
Worcester,  the  rebellion  in  the  wes(  seems  to  have  died 
awiiy.  William  won  over  tho  earl  of  Shrewsbury,  and 
summoned  his  English  subjects  to  his  aid.  He  promised 
good  government,  the  repeal  of  the  forest  laws,  and  the 
reduction  of  taxes.  Thus  conciliated,  tho  fi/rd,  or  national 
levy,  flocked  to  his  standard.  It  was  the  beginning  of 
that  alliance  between  tho  monarchy  and  the  people  which, 
fostered  by  Henry  I.  and  Henry  II.  and  confirmed  by  tho 
great  Edward,  secured  victory  for  tho  cro«-n  in  its  struggle 
with  the  feudal  aristocracy.  With  the  aid  of  bis  English 
troops  William  took  castle  after  castle,  repelled  an-  at- 
tempted landing  of  tho  Norman  fleet,  and  forced  Odo  to 
surrender  his  stronghold  of  Rochester.  The  rebellion  being 
thus  suppressed,  he  held  a  great  council,  at  which,  althougji 
the  rebels  in  general  were  leniently  treated,  many  confisca- 
tions and  sentences  of  banishment  were  pronounced.  A 
later  meeting  at  Salisbury  (November  1088)  was  notable 
for  the  trial  of  William  of  Saint-Calais,  bishop  of  Durham, 
who  had  been  one  of  the  chief  promoters  of  the  rebellion. 
The  bishop  denied  the  jurisdiction  of  the  king's  court  and 
appealed  to  Rome.  It  was  the  first  instance  of  such  an  ap- 
peal. The  court,  however,  acting  under  the  advice  of  Lan- 
franc,  refused  to  allow  the  plea,  and  the  bishop,  condemneH 
to  lose  the  temporalities  of  his  see,  retired  to  Normandy. 

Two  years  later  William  sent  an  army  to  Normandy 
(Easter  1090),  which  under  the  misgovcrnment  of  Robert 
had  lapsed  into  a  state  of  anarchy.  The  re-conqueet  of 
the  duchy  by  England  was  begun  by  the  capture  of  St 
Valery  ;  but  there  was  not  much  fighting,  place  after  place 
jnelding  to  William's  lieutenants  or  to  English  gold. 
Robert  called  King  Philip  to  his  aid,  but  William  bribed 
him  to  retire.  In  Rouen  itself  a  popular  movement  took 
place  for  the  surrender  of  the  town  ;  but  Henry,  the  duke's 
youngest  brother,  put  a  stop  to  it  by  killing  its  leader, 
Conan,  with  his  own  hands.  In  February  1091  William 
himself  crossed  tho  Channel,  and  at  once  received  homage 
from  many  of  his  brother's  subjects.  Unable  to  resist, 
Robert  consented  to  a  disgraceful  peace.  By  the  treaty  of 
Caea  William  engaged  to  pay  Robert  a  sum  of  money,  in 
return  for  which  he  received  some  of  tho  most  important 
districts  of  eastern  Normandy,  as  well  as  Cherbourg  and 
other  places  in  the  west.  It  was  agreed,  among  other 
stipulations,  that  whichever  brother  died  first  the  other 
should  succeed  to  his  dominions.  Later  in  tho  same  year 
William  marched  against  Malcolm  III.,  who  had  invaded 
Xorthiunberland,  and,  penetrating  as  far  as  the  Firth  of 
Forth,  obliged  the  Scottish  king  to  do  him  homage. 
Whether  it  was  for  the  whole  of  Scotland  or  for  Lothian 
only,  history  docs  not  say  ;  but  the  latter  is  most  probable. 
For  an  account  of  the  subsequent  relations  between 
Malcolm  and  William,  see  Scotland,  vol.  x.\i.  p.  481. 
Meanwhile  war  had  broken  out  again  -with  Normandy. 
.\t  Christmas  1093  Robert  sent  a  challenge  to  his  brother, 
reproaching  him  with  violations  of  the  treaty.  Accord- 
ingly in  March  1094  William  invaded  Normandy  a  second 
time.    On  this  occasion  fortune  turned  against  him.    Philip 


assisted  the  duke,  and  William,  who  had  exhausted  hia 
supplies,  was  unable  to  buy  him  olT  as  before.  In  this 
predicament  his  justiciar,  Ralph  Flnmb.ird,  a.«senibled  an 
English  army  on,  tho  pretext  of  an  expedition  to  Normandy, 
took  from  each  man  tho  money  which  had  been  pro\  ided 
for  his  expenses,  and  then  dismissed  tho  soldiers  to  their 
homes.  With  tho  money  so  obtained  William  bribed  the 
French  king,  and  then  returned  to  England.  Next  year 
tho  first  crusade  was  being  preached,  and  Robert  took  the 
cross.  A  peace  was  made  between  tho  brothers  through 
papal  mediation,  William  supplying  Robert  with  funds,  for 
tho  repayment  of  which  the  latter  pledged  his  duchy. 
^\1len,  in  September  109G,  Robert  set  off  for  tho  crusade, 
William  took  possession  of  Normandy,  where  ho  soon  put 
an  end  to  tho  anarchy  which  had  resulted  from  Robert's 
misrule ;  and  he  held  the  country  till  his  death.  Shortly 
before  the  acquisition  of  Normandy  William  had  subdued 
a  second  rebellion  in  England.  Robert  of  Mowbray  was 
again  one  of  tho  chief  conspirators,  and  ho  was  joined  by 
William  of  Saint^Calais,  whom  the  king,  in  accordance  with 
the  treaty  of  Caen,  had  restored  to  his  bishopric,  and  by 
others.  Mowbray  refused  to  obey  a  summons  to  the  king's 
court,  whereupon  William  marched  against  him,  captured 
his  castles  of  Bamborough  and  Tynemouth,  and  took  him 
prisoner  (1095).  As  on  the  suppression  of  the  earlier 
rebellion,  William  called  a  great  assembly,  this  lime  con- 
sisting of  all  his  tenants-in-chief,  and  by  their  judgment 
the  rebels  were  condemned.  During  the  next  two  years 
he  made  a  serious  attempt  at  the  conquest  of  Wales.  The 
southern  portion  of  the  principality  had  been  to  a  great 
extent  reduced,  first  by  Harold,  afterwWds  by  the  Norman 
border  lords.  William's  efforts  were  mainly  directed  against 
the  northern  districts.  He  made  three  invasions,  and  pene- 
trated to  Snowdon,  but  seeming  victories  were  immediately 
followed  by  revolts,  and  in  the  end  little  ground  was 
actually  won. 

The  last  three  years  of  tne  11th  century  were  much 
occupied  by  tedious  wars  with  France  and  efforts  to  recover 
Maine.  In  1097  he  quarrelled  with  Philip  about  Vexin, 
and  crossed  the  Channel  to  make  good  his  claim  to  that 
district ;  but  the  French  king  was  able  to  hold  his  own. 
Next  year  William  set  about  the  recovery  of  >[aine.  That 
territory  had  been  allowed  by  Robert  to  slip  out  of  his 
hands,  and  had  been  governed  since  1091  by  Helias  de  la 
Fliche.  William's  vassal,  Robert  of  Belleme,  attacked 
Helias,  and,  having  succeeded  in  talcing  him  prisoner, 
handed  over  his  prize  to  the  king.  William  thereupon 
marched  into  Maine,  and  a  desultory  war  of  forays,  sieges, 
and  skirmishes  followed.  Fulk  of  Anjou  opposed  the 
Norman  claim  ;  but  in  August  1098  a  treaty  was  made,  by 
which  William's  rights  over  the  country  were  recognized, 
and  Helias  was  at  the  same  time  set  free.  'William  now 
turned  again  to  France.  Strengthened  by  an  alliance  with 
the  duke  of  Aquitaine,  he  invaded  the  French  territory 
and  advanced  as  far  as  Pontoise.  But,  tiring  of  the  fruit- 
less war,  he  made  a  truce  with  Philip  and  returned  to 
England  early  in  1099.  He  had  only  been  there  a  few- 
months  when  he  heard  that  Helias  do  la  F16che  was 
attacking  his  castles  in  JIaine  and  had  won  back  Le  Mans. 
He  crossed  the  Channel  with  great  speed,  and  a  last  cam- 
paign replaced  him  in  possession  of  tho  coveted  border- 
land. But  he  took  no  pains  to  secure  his  hold,  and  the 
Norman  power  in  Maine  fell  to  pieces  immediately  on 
his  death. 

William  II. 's  relations  with  Anselm  form  perhaps  the 
most  important  episode  of  his  reign.  Lanfranc  died  in 
1089.  The  worst  features  of  William's  character  began 
at  once  to  show  themselves.  At  the  instigation  or  with 
tl;e  assistance  of  Ralph  Flambard,  he  applied  to  the  posses- 
sions of  the  church  all  the  principles  of  feudal  law  developed 
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in  the  interest  of  the  m.-^iarchy.  He  treated  vacant  bene- 
fices as  if  they  had  been  lay  fiefs  and  bishops  as  tenants- 
in-chief,  while  he  made  simony  the  rule  and  degraded  the 
heads  of  the  church  into  servile  courtiers.  He  had  kept 
the  see  of  Canterbury  vacant  for  nearly  four  years,  when  a 
severe  illness  aroused  him  to  a  sense  of  his  enormities. 
Sending  for  Anselm,  at  that  time  abbot  of  Bee,  he  forced 
the  crozier  into  his  un\\-illi3g  hands  (1093).  Anselm  in- 
sisted on  three  conditions, — that  the  temporalities  of  the 
see  should  be  fully  restored,  that  'Williain  should  act  in 
ecclesiastical  affairs  by  his  counsel,  and  that  he  should  be 
allowed  to  recognize  Urban  II.  as  pope.  After  some  hesi- 
tation William  yielded  the  first  demand,  and  Anselm  did 
homage  for  the  temporalities.  The  other  two  demands 
remained  unsettled.  In  December  1093  Anselm  was  con- 
secrated archbishop  of  Canterbury.  On  the  outbreak  of 
>Tar  against  Normandy  in  109'4  Anselm  offered  William 
a  contributioB  of  j£500.  William  declared  the  sum  in- 
sufficient and  angrily  rejected  the  gift.  Anselm  refused 
to  ofi'er  more,  lest  he  should  seem,  even  by  a  gift  after  his 
appointment,  to  be  guilty  of  simony.  Other  grounds  of 
quarrel  were  found  in  the  reproofs  which  the  archbishop 
levelled  against  the  vices  of  the  court,  and  hiA  demand  for 
ecclesiastical  refoi-ra.  In  1095  a  more  serious  dispute 
arose.  Anselm  asked  leave  to  go  to  Rome  in  order  to 
obtain  his  pallium  from  the  pope.  As  this  involved  a 
recognition  of  Urban,  and  William  wished  to  secure  his 
independence  by  acknowledging  no  pope,  the  permission 
was  refused.  The  archbishop  demanded  that  the  question 
should  be  discussed  at  a  great  council.  Accordingly  an 
assembly  was  held  at  Rockingham  (March  1095),  in  which 
Anselm  was  treated  by  the  king  as  if  he  had  been  on  trial 
for  contumacy.  The  bishops  sided  with  the  king ;  the 
laity  took  part  mostly  with  the  primate.  Anselm  refused 
to  renounce  allegiance  to  the  pope,  but  denied  that  this  was 
incompatible  with  obedience  to  the  king.  The  assembly 
broke  up  without  coming  to  a  decision.  William  now  tried 
to  win  over  the  pope  and  received  a  legate  who  brought 
witli  him  the  pall.  In  the  hope  of  getting  the  legate  to 
suspend  Anselm,  he  conserited  to  recognize  Urban.  But, 
when  he  found  that  the  pope  had  no  intention  of  throwing 
over  the  archbishop,  ho  reconciled  himself  with  Anselm 
and  allowed  him  to  take  the  pall  from  the  altar  at  Canter- 
bury. But  it  was  not  long  before  he  found  an  opportunity 
of  taking  his  revenge.  A  contingent  of  knights  sent  by  the 
primate  to  aid  the  king  in  his  Welsh  war  (1097)  was  de- 
clared to  be  worthless,  and  Anselm  was  summoned  to  ex- 
plain his  conduct  at  court.  Tired  of-  the  persecution  and 
despairing  of  reform,  Anselm  again  asked  leave  to  go  to 
Rome.  William,  believing,  whether  rightly  or  not,  that 
Anwlm  intended  to  appeal  against  him,  refused  his  request. 
Twice  repeated,  it  met  with  the  same  answer.  Anselm 
wa.'l  charged  willi  having  broken  his  oath  to  observe  the 
laws  of  the  kingdom  in  threatening  to  leave  England  with- 
out the  king's  permission.  He  answered  that  he  had  only 
sworn  to  the  laws  subject  to  h\a  duty  to  God  and  the  verdict 
of  his  con-scienco.  This  answer  alienated  many  who  had 
supported  him  on  the  previous  occasion.  He  was  asked 
to  swear  that  he  would  not  appeal  against  the  king,  and 
on  liiii  rofu.'tal  wax  ordered  to  leave  the  country.  In  October 
1097  Anselm  left  Knghnd.  William  at  onco  seized  the 
archbishopric  and  kept  pos.sc.ssion  of  it  till  his  death. 

The  unscrupulous  tyranny  which  Rufus  displayed  in  his 
quarrel  with  Anselm  wa.s  ctjually  charactcrihtic  of  his  tem- 
poral government.  The  fcndal  customs  of  aids,  reliefs, 
escheats,  ice,  worc'dovi-lopcd  into  a  groat  system  of  extor- 
tion. The  townsfolk  and  the  cultivators  of  the  soil  were 
w<!ii:hcd  down  by  hrovy  taxes.  The  forcit  laws  were  carried 
out  with  ruthlcM  severity.  On  the  other  hand,  order  was 
maintained,  and  the  tyranny  was  to  »  certain  extent  veilnl 


or  limited  by  the  frequent  use  which  William  made  of  his 
great  councils,  in  the  trials  of  great  men  like  Odo,  in  the 
declaration  of  war,  in  the  settlement  of  disputes  such  as  that 
with  Anselm.  It  is  clear  that  the  national  assembly  was 
neither  extinct  nor  inefficient  during  this  reign.  It  was  in 
this  period  too  that  the  office  of  justiciar  became  permanent 
in  the  person  of  William's  chief  minister,  Ralph  Flambard, 
although  in  his  hands  its  powers  were  used  merely  in 
support  of  despotism. 

In  his  private  character  William  was  as  vicious  as  in 
his  public  cajjacity  he  was  tyrannical.  He  was  harsh  and 
violent,  extravagant  and  lustful,  regardless  of  God  and 
pitiless  to  man.  He  had  a  strong  vein  of  mockery  and 
sarcasm,  and  no  little  of  the  giim  Norman  humour.  Almost 
the  only  redeeming  feature  of  his  character  is  his  chivalrous 
observation  of  his  i)lighted  word;  but  for  ordinarj-  promises 
or  obligations  he  had  no  respect.  He  died  under  mys- 
terious circumstances  in  the  New  Forest,  Hampshire,  on 
2d  August  1100.  William  II.  was  not  married;  he  was 
succeeded  by  his  brother  Henry. 

Aulhorilies,—OT^eTicus  Viulis,  JHfioria  EccJtsiastim ',  Gf<>Bnr  G4iiiiar, 
Hittoiri  da  Anjttt;  Eadmer,  Historia  aovoTvm',  the  AHSlo-£atot*  CinmiHt; 
Fnreman,  Stiyn  0/  H'ittiam  Jttifus,  (O,  W.  P.) 

W1LLIA3I  III.  (1650-1702),  king  of  England  and  prince 
of  Orange,'  was  the  son  of  William  II.,  stadtholder  of  the 
United  Netherlands,  and  Mary,  daughter  of  Charles  L 
of  England.  He  was  born  on  Hth  November  1650.  His 
father  died  eight  days  before  his  birth,  whereupon  the 
states-general  abolished  the  office  of  stadtholder.  As  he 
grew  up,  William  became  the  head  of  the  party,  at  once 
democratic  and  monarchical,  which  was  attached  to  the 
house  of  Orange.  But  all  power  was  concentrated  in  the 
hands  of  John  de  Witt  and  other  leaders  of  the  rival  or 
aristocratic  republican  party.  Hence  William  learned 
caution,  reserve,  insight  into  character,  and  the  art  of 
biding  his  time. 

When,  however,  France  and  England  declared  war  upon 
the  Netherlands  in  the  spring  of  1672,  the  rapid  success 
of  the  French  arms,  and  the  rejection  by  Louis  of  the 
terms  offered  by  the  Dutch  Government,  produced  a  revolu- 
tion in  favour  of  William.  A  popular  rising  obliged  Do 
Witt  to  repeal  the  perpetual  edict  (which  ratified  the  sui>- 
pression  of  the  stadtholdership  in  1667),  and  on  8th  July 
1G73  the  prince  of  Orange  was  declared  by  the  states- 
general  stadtholder,  captain-general,  and  admiral  for  life. 
The  revolution  was  followed  by  a  riot  in  which  John  and 
Cornelius  do  Witt  lost  their  livce.  There  njvpears  no  evi- 
dence connecting  Willicm  with  tho  attack  on  the  De  Witts ; 
but  ho  made  no  attempt  to  punish  it :  on  the  contrary,  he 
rewarded  tho  leaders.  Then,  rejecting  tho  outrageous  terms 
offered  by  tho  allies,  he  ])laccd  his  private  fortune  and  the 
revenues  of  his  offices  at  the  disjKisal  of  tho  slate,  and 
declared  him.sclf  ready  to  die  in  tho  last  ditch.  In  order 
to  check  the  French  advance  tho  sluices  were  opened  and 
vast  tracts  of  country  placed  under  water.  Tho  Dutch 
fleet  prevented  an  English  landing.  An  alliance  was  made 
with  tho  elector  of  Brandenburg,  whoso  forces  effected  a 
u.scful  diversion  on  tho  eastern  frontier.  Next  year  (1673) 
William  lost  Macstricht,  Vut  ho  more  than  balanced  this 
disaster  by  treaties  with  S|>ain  and  the  empire.  Tho  war 
now  began  to  turn  in  his  favour.  Early  in  1674  the 
French  troops  evacuatc<i  Holland,  and  in  February  of  the 
samo  year  jwace  was  made  with  England  in  tho  treaty  of 
Westminster.  As  the  tide  turned,  William's  allic«  become 
more  octive  in  his  Whalf.  Tho  leagiie  of  Tho  Hague,  the 
first  of  those  great  coalitions  by  wliirh  he  sought  to  set  a 
limit  to  the  aggressions  of  Louis  XIV.,  was  joined  by  the 
elector  of   Brandenburg,  who    hoti   been  obliged  o  ycnr 
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before  to  come  to  terms  with  France,  nnd  by  several  other 
German  princes.  In  Flanders  William  himself  opposed 
Condi  and  (ought  the  indecisive  battle  of  SenefTo  (August 
1674).  For  the  nest  two  years  the  war  dragged  on  with- 
out very  imj>ortant  results.  William,  although  ho  had 
saved  Holbnd,  could  not  prevent  Franco  from  winning 
places  at  the  expense  of  the  empire  and  Spain.  In  April 
1677  he  was  decisively  beaten  by  the  duke  of  Orleans 
near  St  Omer.  A  great  part  of  the  Spanish  Netherlands 
as  well  as  Franche  Comti  was  now  in  the  hands  of  France. 
These  advances  caused  much  alarm  in  England ;  and  the 
prince  of  Orange  linked  himself  closer  to  that  country  by 
marrying  Mar)%  elder  daughter  of  James,  duke  of  York, 
in  November  1677.  Early  next  year  William  signed  a 
treaty  of  alliance  with  England,  the  object  of  which  was  to 
coni[iel  Louis  to  come  to  terms.  The  duplicity  of  Charles 
and  the  attitude  of  the  country  party  in  England,  an.xious 
for  war  with  France  but  unwilling  to  put  an  army  into 
the  king's  hands,  prevented  this  arrangement  from  taking 
effect.  A  fresh  treaty  was,  however,  made  between  the 
two  powers  (July),  and  the  pressure  thus  brought  to  bear 
upon  Louis  led  to  the  peace  of  Nimeguen  (August  1678). 
Four  days  after  the  peace  was  signed  William  attacked 
the  French  army  under  the  duke  of  Luxembourg  in  its  en- 
trenchments round  Mons.  A  sanguinary  but  resultless  battle 
ensued.  William  attempted  to  justify  this  bloodshed  by 
the  insufficient  and  incredible  plea  that  he  was  not  aware 
that  the  peace  had  been  signed.  He  can  hardly  have  wished 
to  prolong  the  war ;  but  it  is  not  surprising  if  he  was  dis- 
satisfied with  a  peace  which  gave  Franche  Comte  and  many 
places  in  the  Spanish  Netherlands  to  France. 

During  the  years  which  immediately  followed  the  peace 
of  Nimeguen,  Louis's  aggressive  proceedings  provoked  a 
general  uneasiness,  of  whfch-  the  prince  of  Orange  made 
skilful  use.  The  French  kinj  had  seized  on  William's 
ancestral  principality  of  Orange  in  the  south  of  France. 
William  declared  publicly  that  he  would  make  Louis  repent 
the  outrage,  and  when  called  on  to  withdraw  his  words 
refused  to  do  so.  Personal  affront  was  thus  added  to  the 
national  grounds  of  his  hostility.  The  second  of  his  coali- 
tions against  France  began  by  a  treaty  between  the  Nether- 
lands and  Sweden  (October  1G81)  for  the  maintenance  of 
the  peace  of  Nimeguen,  which  was  soon  joined  by  the 
empire  and  Spain,  and  by  several  of  the  German  states. 
When,  however,  Louis  declared  war  on  Spain,  invaded  the 
Spanish  Netherlands,  and  even  took  Luxemburg  (1683-84), 
William  could  not  persuade  the  states-general  to  raise  an 
army,  and  the  allied  powers  acquiesced  in  the  truce  of 
liatisbon,  which  left  the  French  king  in  possession  of  all 
that  he  had  won  (1685).  Certain  claims  on  the  Palatinate 
which  Louis  urged  on  behalf  of  his  sister-in-law,  the  duchess 
of  Orleans,  gave  William  an  occasion  for  organizing  a 
further  combination  against  him.  In  July  1686  the 
emperor,  with  the  kings  of  Spain  and  Sweden,  acting  as 
members  of  the  empire,  and  the  most  important  German 
princes  entered  into  the  league  of  Augsburg,  which,  how- 
ever, William  did  not  himself  join. 

Meanwhile,  as  heir  presumptive  to  the  English  throne, 
he  [)aid  close  attention  to  what  was  passing  in  England. 
He  sought  to  win  Charles  by  sheltering  the  duke  of  Mon- 
mouth during  the  exile  to  which  his  father  had  unwillingly 
condemned  him.  The  same  motives  led  him  to  dismiss 
the  duke  when  James  II.  succeeded  his  brother,  and  to  dis- 
courage the  attempt  which  Monmouth  made  to  win  the 
crown.  He  al-so  endeavoured  to  stop  -Argyll  and  his  friends 
when  they  were  setting  out  for  England ;  and  he  tried 
to  disffliade  Monmouth  from  his  rash  expedition,  and  to 
induce  him  to  take  service  against  the  Turks  in  Hungary, 
and,  when  this  failed,  he  sought,  with  as  little  success, 
to   prevent   his   crossing   to    EngUnd.     Tliroughout   the 


whole  crisis  he  showed  a  scrupulous  regard  for  the  interests 
of  his  father-in-law,  which  fortunately  coincided  w'ith  hia 
own ;  but  at  the  same  time  ho  astutely  avoided  any 
step  which  wovdd  have  alienated  from  him  the  constitu- 
tional i^irty.  When,  however,  James  II.  began  to  sliow 
himself  in  his  true  colours,  William  became  the  head  of 
the  opposition  in  England.  As  such,  ho  strongly  disap- 
proved of  the  first  Declaration  of  Indulgence  (1686)  and 
remonstrated  with  James  on  the  unconstitutional  nature 
of  his  act.  When  the  king  requested  him,  a  year  later, 
to  place  Papists  instead  of  Protestants  in  command  of  the 
English  regiments  then  in  the  service  of  Holland,  ho 
declined  to  do  so,  and  rejected  with  equal  firmness  a 
demand  from  James  that  he  should  send  the  troops  back 
to  England.  Nevertheless  he  refused  to  listen  to  Mor- 
daunt's  premature  suggestion  that  ho  should  undertake 
an  invasion  in  1686,  and,  even  when  Edward  Russell 
visited  him  at  The  Hague  (May  1688),  ho  was  unwillftig 
to  mo^'e  till  ho  was  assured  that  the  majority  of  the  nation 
would  be  with  him.  The  letter,  signed  by  seven  leaders 
of  the  two  great  English  parties,  which  Admiral  Herbert 
carried  to  Holland  (June  30)  set  his  scruples  at  rest. 

On  30th  September  he  issued  a  declaration  in  which  he 
recapitulated  James's  unconstitutional  acts,  and  stated 
that  he  was  coming  to  England  in  order  to  secure  the 
assembling  of  a  free  parliament,  by  whose  decision  he 
was  resolved  to  abide.  On  2d  November  he  sailed  from 
Holland,  and  three  days  later  landed  at  T»rbay.  At  first 
only  few  persons  joined  him,  but  presently  the  gentry 
began  to  come  in.  James,  who  had  massed  his  troops  at 
Salisbury,  was  compelled  by.  William's  advance  and  by 
the  desertion  of  Churchill  and  others  to  fall  back  upon 
London.  Here  he  attempted  to  treat  with  the  invader. 
William,  anxious  to  avoid  all  appearance  of  conquest, 
consented  to  negotiate,  and  it  was  agreed  that  a  parliament 
should  be  summoned,  both  armies  meanwhile  holding 
aloof.  James,  however,  attempted  to  leave  the  country, 
but  was  stopped  and  returned  to  Whitehall.  For  a 
moment  he  seemed  to  contemplate  resistance,  but  William 
now  insisted  on  his  retiring  from  London.  His  final  flight 
relieved  the  prince  of  a  great  difficulty.  On  19th 
December  William  arrived  in  London,  and  at  once  called 
a  meeting  of  peers  and  others  who  had  sat  in  the  parlia- 
ments of  Charles  II. 's  reign.  By  their  advice  he  summoned 
a  convention,  which  met  on  22d  January  1689  and  settled 
the  crown  on  William  and  Mary,  who,  after  accepting  the 
Declaration  of  Rights,  were  on  13th  February  proclaimed 
king  and  queen. 

The  revolution  had  so  far  succeeded  beyond  expectation ; 
but  William's  difficulties  had  only  begun.  His  primary 
object  was  to  bring  England  into  the  field  against  France. 
But  he  had  first  to  secure  his  own  throne,  which  was  still 
endangered  by  resistance  in  Scotland  and  Ireland;  in  order 
to  do  it  with  effect  he  had  to  gain  the  good  will  of  the  Eng- 
lish parliament  and  to  harmonize  or  control  its  two  great 
factions  which,  momentarily  united  by  the  imminence  of 
despotisn.,  were  again  almost  qn  the  verge  of  civil  war. 
He  wished  to  be  superior  to  party,  which  ho  could  only 
become  by  f'>eing  independent  of  parliament,  and  this  the 
revolution  hcd  rendered  impossible.  The  revolution  \vas 
due  mainly  to  the  Whigs,  who  were  therefore  W'illiam's 
natural  allies';  but  the  political  principles  of  the  Whigs 
led  them  l4  curtail  the  power  of  the  sovereign.  The 
principles  off  the  Tories  were  much  more  to  his  taste ;  but 
the  Tories  were  disinclined  to  apply  their  principles  on 
behalf  of  a  sovereign  whoso  title  they  could  not  conscien- 
tiously aclanowledge.  In  selecting  his  first  ministry 
William  encieavoured  to  conciliate  both  sides  and  to  hold 
the  balance  leven.  He  eventually  saw  that  such  a  policy 
I  was  impracticable,  and  tliAt,  the  nation  having  arrived  at 
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its  maJDrity,  ministers  must  represent  the  party  which  was 
strongest  in  parliament.  His  natural  reluctance  to  recog- 
nize this  change,  or  to  give  up  any  of  the  powers  which  his 
predecessors  had  possessed,  led  to  not  unfrequent  collisions 
with  parliament  and  exposed  him  to  some  humiliation, 
while  the  struggle  between  the  two  parties  at  times  re- 
duced him  to  despair,  and  constantly  hamneied  his-oction 
on  the  Continent. 

For  nearly  a  year  and  a  hau  after  William's  acceptance 
of  the  crown  he  was  occupied  in  forming  the  coalition 
against  Louis  XTV.  known  as  the  Grand  Alliance.  As 
stadtholder  of  the  United  Netherlands,  William  had 
already  entered  into  an  alliance  with  the  emperor.  In 
December  he  joined  the  league  as  king  of  England,  and 
in  1690  the  coalition  was  completed  by  the  adhesion  of 
Spain,  Brandenburg,  and  Savoy.  William  had  thus 
gained  his  first  great  object :  he  had  united  Europe  against 
the  Bourbon.  Meanwhile,  however,  his  arms  had  made 
little  progress  in  Scotland  and  Ireland.  James  had  landed 
in  Ireland  in  March  1689  and  nearly  the  whole  island  was 
in  his  hands.  The  relief  of  Londonderry  (July)  and  the 
battle  of  Newtown  Butler  (August)  saved  the  north  for 
William,  but  elsewhere  Schombcrg  could  make  no  way. 
In  Scotland  the  convention  had  offered  the  cro^vn  to 
William  and  Mary;  but  in  the  battle  of  Killiecrankie  (July) 
the  clans  under  Dundee  had  routed  William's  army.  The 
convention,  which  shortly  after  his  accession  had  been 
turned  into  a  parliament,  met  for  its  second  session  in  the 
autumn  of  1689,  and  the  two  parties  quarrelled  so  violently 
over  the  Corporation  and  Indemnity  Bills  that  William 
threatened  to  leave  the  country.  He  was  induced  by 
Nottingham  and  Shrewsbury  to  give  up  this  intention,  but 
in  January  1690  he  dissolved  the  parliament.  William 
put  an  end  to  the  quarrel  about  the  indemnity  by  issuing 
an  Act  of  Grace,  which  gave  an  almost  complete  amnesty  ; 
and,  after  placing  the  government  in  the  hands  of  the 
queen  and  a  council  of  nine  persons,  he  left  for  Ireland. 
"The  defeat  of  the  English  and  Dutch  fleets  off  Beachy 
Head  and  the  repulse  of  the  allied  forces  at  Fleurus  (Juno 
and  July  1690)  were  severe  blows  to  William's  hopes; 
but  the  former  led  to  no.  important  results  and  the  latter 
was  more  than  balanced  by  the  victory  which  William 
won  at  the  battle  of  the  Boyne  (1st  July  1690).  James 
fled  from  the  country,  and  William  entered  Dublin  in 
triumph.  In  September  he  returned  to  England,  leaving 
Marlborough  to  conquer  the  south  of  Ireland  in  a  short 
but  brilliant  campaign.  Meanwhile  the  resistance  in  Scot- 
land had  collapsed,  and  Mackay  reduced  the  Highlands  to 
tranquillity.  In  1691  William  was  able  to  go  abroad  and 
to  take  the  command  in  Flanders,  .where,  however,  his 
efforts  were  unsuccessful 

The  next  year  (1692)  opened  with  the  massacre  o; 
Glencoe.  It  is  improbable  that,  in  signing  an  order  f  jr 
the  "  extir|>ation "  of  the  Macdonalds,  he  intended  '.hat 
the  order  xhould  b«  literally  executed.  Neverthcle  a,  the 
order  came  from  him,  and  he  cannot  bo  acquitted  of  all 
blame.  About  the  name  lime  the  insecurity  of  b'a  position 
wa.1  shown  by  the  discovery  of  Marlborough's  treachery ; 
and  Marlborough  did  not  stand  alone.  While  many  whom 
William  trusted  or  appeared  to  trust  were  intriguing  with 
Jamu,  an  inviuion  of  England  was  being  organized  by  the 
p'rench  Government.  Fortunately,  and  in  ^trcat  measure 
owing  to  the  (Kilitic  conduct  of  Mary,  the  commanders  of 
the  fl«et  were  indiicc<i  to  stand  firm,  and  the  j-rcat  victory 
of  La  Hoguo  (19th  May  169'.')  put  a  stop  to  the  projected 
invasion.  But  the  fortune  of  war  wont  against  William 
on  the  Continent.  Ho  could  not  mvo  NamMr  from  the 
French,  and  be  was  severely  defeated  in  an  attempt  to 
surfiriM  the  duke  of  Luxcmliourg  at  St«i  nkcrko  (4th 
August  1692).     Next  year  ho  was  again  buatcn  by  the 


same  commander  at  Neerwinden  (19th  July).  The  battle 
of  La  Hogue  had  not  given  England  the  command  of  the 
seas,  and  French  privateers  inflicted  great  damage  on 
English  trade.  In  June  1 693  the  Smyrna  fleet  was  almost 
entirely  destroyed  off  Cape  St  Vincent 

In  spite  of  these  reverses  William  struggled  on  with 
indomitable  courage,  and  he  was  well  supported  by  the 
country.  Parliament,  under  the  skilful  guidance  of 
Montague,  adopted  various  important  financial  measures  to 
meet  the  expenses  of  the  war.  The  land-tax  was  re-assessed, 
the.national  debt  created,  the  Bank  of  England  established, 
and  the  coinage  renewed  (1693-95).  In  169-t  William 
confirmed  the  parliamentary  sj-stem  by  giving  his  consent, 
though  an  unwilling  consent,  to  the  Triennial  Act,  and  he 
recognized  the  principles  of  ministerial  government  by 
modifying  the  ministry,  until  in  1696  it  was  in  thoroush 
harmony  with  the  parliamentary  majority.  In  1695  Wil- 
liam won  his  first  important  success  on  the  Continent  By 
recovering  Namur,  and,  though  no  advance  was  made  by 
the  allies  next  year,  the  exhaustion  of  France  was  becoming 
more  and  more  evident.  At  length,  in  March  1697,  a  con- 
gress met  at  Byswick,  and  in  September  peace  was  made. 
Louis  was  obliged  to  give  up  all  (with  the  exception  of 
Strasburg)  that  he  had  added  to  his  dominions  since  1678, 
and  he  recogniijed  William  as  king  of  England.  With 
the  conclusion  of  the  war  the  dread  of  a  standing  army 
revived  in  England,  and,  miich  to  William's  disgust,  a  vote 
of  parliament  reduced  the  military  force  to  10,000  men, 
although  the  question  of  the  Spanish  succession  (see  voL 
ix.  p.  580)  was  pending.  The  new  parliament  which  met 
early  in  1699  reduced  the  army  still  further  and  resolved 
that  it  should  consist  solely  of  English  troops,  thus  com- 
pelling William  to  dismiss  his  favourite  Dutch  guards. 
They  went  on  to  institute  an  inquir)-  into  the  manner  in 
which  the  forfeited  estates  in  Ireland  had  been  disposed 
of,  and  in  their  second  session  (November  1699)  they 
passed  a>.  bill  for  the  "  resumption "  of  these  estates. 
William  died  on  8th  March  1702  from  the  consequences 
of  a  fall  from  bis  horse  on  20th  February. 

AxUhorUia. — Burnet,  History  of  his  tnra  Times  ;  Voltaire,  SiicU 
de  Louis  XIV. ;  XcgotiiuioHS  of  the  Count  crApaux{hotidon,  1754) ; 
K^gocialioiis  relatives  A  la  Succession  d^Espagne^  kc,  collpctfd  by 
Miguel  (Paris,  1S35) ;  Leltres  et  Mfmoires  de  ifarie,  Rcine  d'Anglf 
ttrre,  &c.  (Tlie  Hague,  1S60) ;  Harris,  History  of  the  Lifeand  Jltiyn 
of  iniliam  Ii:.  (Dublin,  1749) ;  Slackintoah,  History  oftht  Jlevolu- 
tion  in  Englc.nd;  Macaulay,  History  of  England;  Kankc,  English 
History.  (G.  W.  P.) 

^^LLUM  IV.  (1765-1837),  king  of  England,  was  the 
thir'i  son  of  George  ill.  Ho  was  born  at  Windsor,  21st 
August  1765.  When  he  was  fourteen  years  old  he  was  sent 
to  sea  as  a  midshipman  under  Admiral  Digby.  Next  year 
he  sailed  under  Bodnuy  and  took  part  in  the  action  off 
Cape  St  Vincent  (16th  January  1780).  During  the  rest 
of  the  war  the  young  prince  saw  plenty  of  service,  for 
which  ho  imbibed  a  strong  liking,  and  so  laid  the  founda- 
tion of  his  popularity.  On  the  conclusion  of  the  war  he 
travelled  in  Germany,  visiting  Hanover  and  Berlin,  where 
ho  was  entertained  by  Frederick  the  Great.  In  1785  he 
passed  for  lieutenant ;  next  year  ho  was  made  otptain  and 
stationed  in  the  West  Indies.  Shortly  after  1787,  being 
tired  of  his  station,  be  sailed  home  without  orders,  and 
was  punished  for  his  insulx>rdination  by  l>cing  obliged  to 
stay  at  Ilymnuth  till  his  ship  was  refitted,  when  ho  again 
sailed  for  the  West  Indies. 

In  1789  ho  was  made  duke  of  Clarence.  When  war 
was  declared  against  tho  French  republic  in  1793,  he 
strongly  snpporlcd  it  and  was  anxious  for  active  employ- 
ment ;  but,  though  he  was  made  rear-admiral  of  the  red, 
be  could  obtain  no  command.  Thus  condemned  to  in- 
octivity,  he  amu.tcd  or  revenged  himself  by  joining  tin 
prince  of  Wi\Im  and   the  duke  of  York  in  their  op|>ositioD 


E(CLAKt>.] 


WILLIAM!     IV 


581 


to  the  king.  H<  threw  himself  Into  tho  dissipations  of 
tociety,  and  his  heorty  geniality  and  blufT,  sailor-like  man- 
nen  gained  him  ]x>pularity,  though  they  did  not  secure  him 
respect.  He  took  his  seat  in  tho  House  of  Lords,  where 
he  defended  tlie  extravagancies  of  the  prince  of  M'ules, 
S(<oke  on  the  Divorce  Bill,  vehemently  opposed  the  emanci- 
}<atioa  of  slaves,  and  defended  slavery  on  the  ground  of  his 
experience  in  tho  West  Indies.  Meanwhile  he  formed  a 
connexion  with  Mrs  Jordan,  U:e  actress,  with  whom  he 
liTed  on  terms  of  mutual  affection  and  fidelity  for  nearly 
twenty  years,  and  the  union  was  only  broken  off  eventually 
for  political  reasons.  During  all  this  j>eriod  tho  jirinco  had 
lived  in  comjMin  tive  obscurity.  The  death  of  Princess 
Charlotte  in  1817  brought  him  forward  as  in  tho  lino  of 
succession  to  the  crown.  In  1818  he  married  Adelaide  of 
Saxe-Mciningen,  a  lady  half  his  age,  without  special  attrac- 
tions, hut  of  a  strong,  self-willed  nature,  which  enabled 
her  subsequently  to  obtain  great  influence  over  her  husband. 
On  the  death  of  the  duke  of  York  in  1827  the  duke  of 
Clarence  became  heir  to  the  throne,  and  in  the  same  year 
he  was  appointed  lord  high  admiral.  In  discharging  the 
functions  of  that  office  ho  endeavoured  to  assume  indepen- 
dent control  of  naval  affairs,  although  his  patent  precluded 
him  from  acting  without  the  advice  of  two  members  of 
his  council.  This  involved  him  in  a  quarrel  with  Sir 
George  Cockburn,  in  which  he  had  to  give  way.  As  he 
still  continued  to  act  in  defiance  of  rules,  the  king  was 
at  length  obliged  to  call  upon  him  to  resig 

On  2Sth  June  1830  the  death  of  George  IV.  piaced  him 
en  the  throne.  During  the  first  two  years  of  his  reign 
England  underwent  an  agitation  more  violent  than  any 
from  which  it  had  suffered  since  1688.  William  IV.  was 
well-meaning  and  conscientious  ;  but  his  timidity  and  irre- 
solution drove  ministers  to  despair,  while  his  anxiety  to 
avoid  extremes  and  his  want  of  insight  into  affairs  pro- 
longed a  dangerous  crisis  and  brought  the  country  to  the 
verge  of  revolution.  Immediately  after  his  accession  the 
revolution  of  July  broke  out  in  France  and  gave  a  great 
impulse  to  the  reform  movement  in  England.  The  king, 
though  he  called  himself  an  "  old  Whig,"  did  not  dismiss 
the  Tory  ministry  which  had  governed  the  country  during 
the  last  two  years  of  his  brother's  reign  ;  but  the  elections 
for  the  new  parliament  placed  them  in  a  minority.  Within 
a  fortnight  of  the  opening  of  parliament  they  were  beaten 
on  a  motion  for  the  reform  of  the  civil  list,  and  resigned. 
Lord  Grey  undertook  to  form  a  ministry,  with  the  avowed 
intention  of  bringing  in  a  large  measure  of  reform.  This 
was  not  in  itself  displeasing  to  the  king,  who  had  liberal 
tendencies,  and  a  few  years  before  had  supported  Catholic 
emancipation.  But,  when  the  struggle  in  parliament 
began,  hia  disinclination  to  take  up  a  decided  attitude  soon 
exposed  the  Government  to  difficulties.  The  first  Reform 
Bill  was  introduced  on  Ist  March  1831  ;  the  second  read- 
ing was  carried  on  21st  March  bv  a  majority  of  one. 
Shortly  afterwards  the  Government  were  beaten  in  commits 
tee,  and  offered  to  resign.  The  king  declined  to  accept 
their  resignation,  but  at  the  same  time  was  unwilling  to 
dissolve,  although  it  was  obvious  that  in  the  existing 
jiarliament  a  ministry  pledged  to  reform  could  not  retain 
office.  From  this  dilemma  William  was  rescued  by  the 
conduct  of  the  opposition,  which,  anxious  to  bring  on  a 
change  of  ministry,  moved  an  address  against  dissolution. 
Regarding  this  as  an  attack  on  his  prerogative,  .William 
at  once  dissolved  parliament  (April  1831).  The  elections 
gave  the  ministry  an  overwhelming  majority.  The  second 
Reform  Bill  was  brought  in  in  June,  and  passed  its  third 
reading  (2l8t  September)  by  a  majority  of  109.  A  fort- 
night later  (8th  October)  the  Lords  threw  out  the  Bill  by 
a  majority  of  41.  For  an  account  of  the  subsequent  stages 
of  the  struggle,  see  Obey,  vol.  xi.  pp.  191-192. 


During  the  rest  of  his  reign  William  IV.  had  not  much 
opportunity  of  active  political  interference,  but  on  one 
other  occasion  ho  made  an  unjustifiable  use  of  his  pre- 
rogative. Two  years  after  the  passing  of  the  Reform  Bill 
tho  ministry  of  Lord  Grey  had  become  unpopular.  In 
July  1834  Lord  Grey  himself  retired  and  Lord  Jlclbourne 
took  the  lead.  There  were  divergences  of  opinion  in  tho 
cabinet,  and  the  king  strongly  objected  to  the  ministerial 
policy  respecting  tho  Irish  Church.  On  the  shallow  pre- 
text that  Lord  Althorp's  removal  to  the  Upper  House  would 
weaken  tho  ministry  in  the  House  of  Commons,  where, 
however,  they  still  had  a  majority,  ho  suddenly  dismissed 
them  and  summoned  Sir  Robert  Peel  (14th  November). 
Peel's  ministry,  containing  many  members  who  had  been 
in  the  government  on  the  king's  accession,  was  called  from 
its  short  duration  "tho  ministry  of  tho  hundred  days." 
Its  formation  clearly  indicated  that  the  Whig  proclivities 
of  tho  king,  which  had  never  been  more  than  partial  or 
lukewarm,  had  wholly  disappeared.  The  step  was  regarded 
with  general  disapprobation.  It  was  immediately  followed 
by  a  dissolution,  and  the  ministry  soon  found  themselves 
in  a  minority.  Beaten  on  Lord  John  Russell's  motion  re- 
specting the  Irish  Church  (3d  April  1835),  Peel  resigned 
and  Melbourne  again  came  into  power.  Under  him  the 
■Whigs  retained  the  lead  during  the  remainder  of  the  reign. 
This  coup  d'etat  of  November  1834  was  tho  last  occasion 
on  which  the  English  sovereign  has  attempted  to  impose 
an  unpopular  ministry  on  the  majority  in  parliament. 

In  May  1837  the  king  began  to  show  signs  of  debility, 
and  died  from  an  affection  of  the  heart  on  the  20th  of  June, 
leaving  behind  him  the  memory  of  a  genial,  frank,  warm- 
hearted man,  but  a  bltindering,  though  well-intentioned 
prince.     He  was  succeeded  by  tis  niece  Victoria. 

Auihoriiies. — Correspondence  of  Earl  Grcywitk  IVilliam  IV.  atid 
Sir  Eerbert  Taylor,  London,  1867  ;  Fitzgerald's  Life  and  Times  of 
William  IV.  ;  Greville's  Memoirs;  Memoirs  of  Sir  Robert  Peel; 
Civil  Correspondence  of  the  Duke  of  Wellington  ;  Walpole's  History 
of  England;  iIa.Ttines.\i's  History  of  the  Peace;  tiohsvioHh'a  History 
of  England..  (G.  W.  P.) 

WILLIAM,  sumamed  the  Lion,  king  of  Scotland  from 
1165  to  1214.     See  Scotlaio),  vol.  xxi.  p.  484. 

WILLIA3I  L  (1797-1888),  king  of  Prussiaand  German 
emperor,  was  the  second  son  of  Frederick  William  III.  of 
Prussia  and  Louisa,  a  princess  of  Mecklenburg-Strelitz. 
He  was  born  at  Berlin  on  22d  March  1797,  and  received 
the  names  of  Wilhelm  Friedrieh  Ludwig.  He  was  a 
delicate  child  and  had  to  be  carefully  nurtured.  His  con- 
stitution, however,  was  sound,  and  he  became  one  of  the 
most  vigorous  men  in  Germany.  After  the  battle  of  Jena 
he  spent  three  years  at  Kijni^sberg  and  Memel.  Mean- 
while he  had  given  evidence  of  sterling  honesty,  a  strict 
love  of  order,  and  an  almost  passionate  interest  in  every- 
thing relating  to  war.  On  1st  January  1807  he  rgceived 
an  officer's  patent,  and  on  30th  October  1813  was  ap- 
pointed a  captain.  William  accompanied  his  father  in 
the  campaign  of  1814,  and  early  in  the  following  year 
received  the  iron  cross  for  personal  bravery  shown  at  Bar- 
sur-Aube.  He  took  part  in  the  entry  into  Paris  on  31st 
March  1814,  and  afterwards  visited  London.  He  joined 
the  Prussian  army  in  the  final  campaign  of  the  Napoleonic 
wars,  and  again  entered  Paris.  The  prince  was  made  a 
colonel  and  a  member  of  the  permanent  military  commis- 
sion immediately  after  bis  twentieth  birthday,  and  at  the 
age  of  twenty-one  became  a  major-general.  In  1820  he 
received  the  command  of  a  division  ;  and  during  the  fol- 
lowing nine  years  he  not  only  made  himself  master  of  the 
military  system  of  his  own  country  but  studied  closely 
those  of  the  other  European  states.  In  1825  he  was  pro- 
moted to  the  rank  of  lieutenant-general,  and  obtained  the 
command  of  the  corps  of  guards.  On  11th  June  1829  he 
married  Augusta  of  Saxe- Weimar. 
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On  the  death  of  his  father  in  1840— the  new  king, 
Frederick  William  TV.,  being  childless — Prince  William, 
as  heir  presumptive  to  the  throne,  received  the  title  of 
prince  of  Prussia.  He  was  also  made  lieutenant-governor 
of  Pomerania  and  appointed  a  general  of  infantry.  In 
politics  he  was  decidedly  Consetwtive ;  but  at  the  outbreak 
of  the  revolutionary  movement  of  1848  be  saw  that  some 
concessions  to  the  popular  demand  for  liberal  forma  of 
government  were  necessary.  He  urged,  however,  that 
order  should  be  restored  before  the  establishment  of  a 
constitutional  system.  At  this  time  he  was  the  best-hated 
man  in  Germany,  the  mass  of  the  Prussian  people  believ- 
ing him  to  be  a  vehement  supporter  of  an  absolutist  and 
r.;actionary  policy.  He  was  even  held  responsible  for  the 
blood  shed  in  Berlin  on  18th  March,  although  he  had  been 
relieved  nine  days  before  of  his  command  of  the  guards. 
So  bitter  was^he  feeling  against  him  that  the  king  entreated 
him  to  leave  the  countrj-  for  some  time,  and  accordingly 
he  went  to  London,  where  he  formed  intimate  personal 
relations  with  Prince  Albert,  Sir  Robert  Peel,  Lord  John 
Russell,  Lord  Palmerston,  and  other  English  statesmen. 
On  8th  June  he  was  back  at  Berlin,  and  on  the  same  day 
he  took  his  seat  as  member  for  Wirsitz  in  the  Prussian 
national  assembly,  and  delivered  a  speech  in  which  he  ex- 
pressed belief  in  constitutional  principles.  In  1849,  when 
the  revolutionary  party  in  the  grand-duchy  of  Baden  be- 
came dangerous,  he  accepted  the  command  of  "  the  army 
of  operation  in  Baden  and  the  Palatinate,"  and  his  plans 
were  so  judiciously  formed  and  so  skilfully  executed  that 
in  the  course  of  a  few  days  the  rebellion  was  cr\ished.  At 
the  beginning  of  the  campaign  an  unsuccessful  attempt 
■was  made  on  his  life.  In  October  1849  ho  was  appointed 
military  governor  of  the  Rhineland  and  Westphalia,  and 
took  up  his  residence  at  Coblentz.  In  1854  the  prince 
was  raised  to  the  rank  of  a  field-marshal  and  made  governor 
of  the  confederate  fortress  of  Mainz.  When  the  king  was 
attacked  with  a  disease  of  the  brain,  Prince  William 
assumed  the  regency  (7th  October  1858) 

On  2d  January  1861  Frederick  William  IV.  died,  and 
his  brother  succeeded  him  as  William  L  For  the  internal 
conflict  between  the  king  and  the  house  of  representatives 
on  the  question  of  military  reorganization,  which  filled  up 
the  first  years  of  his  reign,  see  Germaxy  (vol.  x.  p.  510) 
and  Prussia  (vol.  xx.  p.  12).  The  events  and  results  of 
the  war  with  Denmark,  and  of  that  with  Austria  which 
arose  out  of  the  Schleswig-Holstcin  question,  belong  to 
the  history  of  Austria  and  of  Prussia,  and  have  been  already 
described  under  those  articles.  The  brilliant  achievements 
of  the  army  in  this  last  contest  finally  convinced  the  king's 
subjects  that  his  aims  had  been  wise.  On  his  return  to 
Berlin  he  was  received  with  unbounded  enthusia.im,  and 
from  this  time  he  was  looked  up  to  ns  a  father  rather  than 
&a  a  novcreign.  On  the  outbreak  of  the  war  with  Franco 
in  1870  all  Germans  rallied  round  the  king  of  Prussia, 
and,  when  on  Slat  July  ho  quitted  Berlin  to  join  his 
army,  lie  knew  that  ho  had  the  support  of  a  united  nation. 
He  croMcd  the  French  frontier  on  the  11th  of  August,  and 
jicnioiially  comm.indcd  at  tbo  battles  of  GravclBtto  and 
Sedan.  It  was  during  the  sicgo  of  Paris,  at  his  hcnd- 
qiiartcrs  in  Vcrsnillci,  that  ho  was  proclaimed  German 
emperor  on  18th  January  1871.  On  3d  March  1871  ho 
signed  the  preliminaries  of  peoce  which  had  been  accepted 
by  the  French  awcmbly  ;  and  on  2l5t  March  ho  opened 
the  first  imperial  parliament  of  Germany.  On  16th  Juno 
ho  triumphantly  entered  IV'rlin  at  the  hcod  of  his  troops. 

After  that  period  tlio  cmjwror  left  tho  dcttinics  of  Ger- 
many almost  entirely  in  tho  hands  of  Bismarck,  who  held 
tho  ofTico  of  imperial  chancellor  (see  Prcmia).  In  his 
personal  history  the  most  notable  events  w«ro  two  attempts 
upon  his  life  in  1878, ^-ono  by  a  working  lad  called  Hudcl, 


another  by  an  educated  man,  Karl  Nobiling.  On  the 
first  occasion  the  emjieror  escaped  without  injury,  but  on 
the  second  he  was  seriously  wounded.  These  attacks  grew 
out  of  the  socialist  agitation ;  and  a  new  reichstag,  elected 
for  the  purpose,  passed  a  severe  anti-socialist  law,  which 
was  afterwards  from  time  to  time  renewed.  The  socialists, 
hoivever,  far  from  being  crushed,  again  and  again  gave 
proof  of  their  power  by  returning  a  considerable  number 
of  deputies  to  parliament.  In  the  hope  of  alienating  from 
them  the  mass  of  the  working  class,  Bismarck  introduced, 
with  the  cordial  approval  of  the  emperor,  a  series  of 
measures  for  the  benefit  of  the  poorer  members  of  the 
community.  Until  within  a  few  days  of  his  death  tho 
emperor's  health  was  remarkably  robust;  he  died  at  Berlin 
on  9th  March  1SS3. 

The  reign  of  "WilHam  I.  marked  an  era  of  vast  importance  in  tha 
history  of  Germany.  In  his  time  Prussia  became  the  first  power 
in  Germany  and  Germany  the  first  power  in  Europe.  Thes« 
momeutous  changes  were  due  in  a  less  degree  to  him  than  to 
Bismarck  and  Moltke  ;  but  to  him.  belongs  the  credit  of  haring 
recognized  tlie  genius  of  these  men,  and  of  having  trusted  them 
absolutely.  Personally  William  was  a  man  of  a  singularly  noble 
and  attractive  character.  His  supreme  wish  was  to  discharge  loyallr 
the  duties  which  had  been  imposed  upon  him,  and  he  never  shrank 
from  any  personal  sacrifice  that  seemed  to  be  demanded  in  tha 
interests  of  his  people.  The  best  traditions  of  the  Hchenzollcrna 
were  maintained,  not  only  by  tho  splendour  of  the  achievements 
with  which  his  name  will  always  be  intimately  a.-;sociated,  but  by 
tho  simplicity,  manliness  and  uprightness  of  his  daily  lifo^ 

W^LLL■UI  IV.  (1532-1592),  landgrave  of  Hesse,  well 
known  as  an  astronomer,  son  of  Philip  tho  Magnanimous, 
was  born  at  Cassel  on  14th  June  1532.  During  his  father's 
captivity  after  the  battle  of  Miihlberg  (1547)  ho  carried 
on  tho  government  in  his  name  for  five  years,  and  siicceeded 
him  on  his  death  in  1507.  At  an  early  ago  ho  became 
interested  in  astronomy  ;  and  in  15C1  bo  built  an  observa- 
tory at  Cassel,  where  observations  wero  regularly  made, 
first  by  himself,  afterwards  by  Rothmann  and  Biirgi.  The 
last-named  was  not  only  a  very  skilful  mechanic  (it  seems 
probable  that  he  applied  the  pendulum  to  clocks  long  be- 
fore Huygens  did)  but  an  original  mathematician,  who 
independently  invented  logarithms.  William  died  on  25th 
August  1592. 

Most  of  tho  mochinical  contrivances  which  made  Tycho  Brahe't 
instruments  so  superior  to  those  of  his  contemporaries  were  adopted 
at  Cassel  about  1584,  and  from  that  time  the  observations  made 
there  seem  to  have  been  about  as  accumte  as  Tycho's  ;  but  the  re- 
sulting longitudes  were  6'  too  great  in  conse<iucnce  of  the  adopted 
solar  parallax  of  3'.  The  princi|«l  fruit  of  the  observations  was  a 
catalogue  of  about  a  thou&and  stars,  tlie  places  of  which  were  deter- 
mined by  tbo  methods  usually  employed  in  the  16th  century,  con- 
necting a  fundamental  star  by  means  of  Venus  with  ttie  sun,  an. I 
thus  finding  its  longitude  and  latitude,  while  other  ttais  could  at 
any  time  ho  rcferre<l  to  tho  fundamcntil  st-ir.  It  ^liouM  Iw  noticed 
that  clacks  (on  which  Tycho  Braho  depended  very  little)  were  used 
at  Cassel  for  finding  the  difterence  of  right  ascension  between  Venus 
snd  tho  sun  before  sunset ;  Tycho  preferiTd  observing  tho  angular 
distance  between  the  sun  and  Venus  when  tho  latter  was  visible  in 
tho  day  time.  The  Hesaian  star  catalogue  w.»s  published  in  Lucius 
Barettus's  I/istoria  CaUjtit  (Augsburg,  1668),  and  a  nnml>er  of  other 
observations  sro  to  be  found  in  Cirli  ct  Sidtrim  ib  ro  Erranlinm 
Ohtermlioiirj  Hauinca,  Leyden,  161S,  wlited  by  Sneliiis  (jr.). 
R  Wolf,  in  his  "  Astronomische  Mitlhcilungen,"  Nol  4S  {I'itrttt- 
jaJtruchTifl  d.  nalurforarhcnden  Oifllxhnfl  in  Zurich,  IJiS).  has 
given  s  resume  of  tho  manuscripts  still  preseri'cd  at  Cvssel,  which 
throw  much  light  on  tho  methods  adopted  in  ths  obMrvalions  uiJ 
redactions. 

WILLIAM  (1533-1584),  strrnnmcd  the  Sii-Eyr,  princo 
of  Orange,  count  of  Nassau,  wan  Ixirn  at  the  co-stlc  of  Dil- 
lenburp  in  No-isau  on  ICth  April  1533.  Ho  was  tho  eldest 
son  of  William  of  Nas-sou  (died  1559)  and  his  second  wife, 
Juliana  of  Stolt>crg,  a  woman  of  rcmarknhlo  piety  and  dis- 
cretion, who  devoted  much  thought  and  care  to  tho  training 
of  her  children.  In  1544  he  inhcrilol  from  his  rou<m 
Ren*  or  Rcnatus  tho  principality  of  Orango  and  the  great 
estates  belonging  to  his  family  in  the  Netherlands  (v-o 
UoLLAXD,  Tol.  xii.  p.  74  »-;.).    lie  was  educated  at  tho  court 
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of  Brusseli  in  iha  Koman  C«tliolie  (aitli.  Having  attracted 
the  attention  of  Charles  V.,  he  was  invostetl  by  the  emperor 
at  the  aj;o  of  twenty-two  with  the  coniniaud  of  tlio  army 
on  the  French  frontier  ;  and  it  was  on  his  shoulder  tliat 
Charles  V.  leaned  when  in  IM.'i,  rn  the  presence  of  a  great 
assembly  at  Dnissels,  ho  transferred  to  his  son  Philii)  the 
sovereiguty  of  the  Netherlands.  Orange  was  also  selected 
to  carry  the  insignia  of  the  empire  to  Ferdinand,  king  of 
the  Romans,  when  Charles  resigned  the  imperial  crown. 
He  took  part  in  Philip  IL's  first  war  with  France,  and 
negotiated  lh«  preliminary  arrangements  for  the  treaty  of 
Cateau-Cambresis  (1559).  Ho  was  ono  of  the  hostages 
sent  to  France  for  the  due  execution  of  the  treaty,  and 
during  his  stay  in  that  country  Henry  II.,  who  entirely 
misunderstood  his  character,  revealed  to  him  a  plan  for  the 
massacre  of  all  Protestants  in  Franco  and  the  Netherlands. 
The  prince  was  horrified  by  this  disclosure,  but  said  nothing; 
and  it  was  on  account  of  his  extraordinary  discretion  on 
this  occasion  that  he  received  the  surname  of  "  the  Silent." 
The  epithet  is  apt  to  convey  a  mistaken  impression  as  to 
his  general  character.  -He  was  of  a  frank,  open,  and 
generous  nature,  without  a  touch  of  moroseness  in  the 
ordinary  intercourse  of  life. 

The  persecution  of  the  Piotestants  in  the  Netherlands, 
carried  on  with  such  reckless  ferocity  by  Caxdinal  Orai)- 
vclla,  led  Orange,  Egmont,  and  Horn,  the  most  prominent 
of  the  great  nobles,  to  protest  against  the  violence  of  the 
Government ;  and  in-  1563  they  wrote  to  PhiUp  urging 
him  to  withdraw  Granvella,  and  ceased  to  attend  the  state 
council!  In  the  following  year  Granvella  was  displaced, 
whereupon  they  resumed  their  seats  at  the  council ;  yet 
shortly  afterwards  it  was  decided  by  Philip  that  the  canons 
of  the  Council  of  Trent,  the  edicts,  and  the  Inquisition 
should  be  immediately  promulgated  in  every  town  and 
village  of  the  pro\-inces,  and  that  the  process  should  ba 
repeated  every  six  months.  At  the  meeting  of  the  state 
council  at  which  this  was  formally  decided  Orange  dis- 
claimtd  any  responsibility  for  the  consequences,  and  he 
whispered  to  his  neighbour  that  now  the  most  extra- 
ordinary tragedy  the  world  had  ever  se^  was  about  to 
begin.  The  proceedings  of  the  Gueux  or  reforming  party 
so  alarmed  the  regent,  Margaret  of  Parma,  that  she  was 
f>ereuaded  to  sign  an  accord,  declaring  the  abolition  of 
the  Inquisition  and  granting  liberty  of  worship  in  all 
places  where  the  new  forms  of  religion  had  been  already 
accepted.  In  consequence  of  these  concessions  the  great 
nobles  undertook  to  restore  order,  the  prince  of  Orange 
especially  dbtinguishing  himself  at  Antwerp.  But  Philip, 
who  bad  been  longing  for  an  excuse  to  crush  the  inde- 
l>cndent  spirits  of  the  Netherlanders,  now  resolved  to  send 
the  duke  of  Alva  into  the  country,  with  a  Spanish  force. 
Orange,  since  he  could  not  count  upon  the  hearty  support 
of  Egmont  or  Horn,  had  no  alternative  but  to  resign  his 
offices  and  withdraw  from  the  Netherlands  (15G"),  taking 
up  hLs  resi(Jence  at  Dillenburg.  He  was  warmly  attached 
to  Egmont,  and  before  his  departure,  at.  an  interview  at 
AVillebroeck,  urged  him  to  seek  refuge  Iti  some  foreign 
land  ;  but  Egmont  was  not  to  be  persuaded,  and  the  two 
friends  parted  never  to  see  one  another  again. 

Orange  was  rei>eatedly  summoned  to  Brussels ;  but  he 
declined  to  appear  before  the  Council  of  Disturbances, 
on  the  ground  that  it  had  no  jurisdiction  over  an  inde- 
pendent prince  and  a  knight  of  the  order  of  the  Fleece. 
The  havoc  wrought  by  Alva  filled  him  with  grief  and 
anger;  and  in  156S  he  contrived  to  collect  two  forces,  one 
of  which,  commanded  by  his  brothers  Louis  and  Adolphus, 
gained  a  victory  in  Groningen,  where  Adolphus  fell. 
Alva,  having  ordered  the  execution  of  Egmont  and  Horn, 
advanced  against  Louis  and  defeated  him  in  East  Fries- 
'nnd.     Orange  then  invaded  Brabant,  but  could  neither 


bring  Alva  to  a  decisive  engagement  nor  induce  the  people 
to  rise  against  him.  Tho  army  had  therefore  to  bo  di.'-- 
banded,  and  its  disappointed  leaJiT  joined  Wolfgang 
of  Zweibriicken  in  an  attempt  to  aid  tho  Huguenots. 
Acting  on  the  advice  of  Coligny,  Orange  issued  letters  of 
mark  to  seamen  against  the  Spaniards ;  and  for  years  the 
"  sea  beggars "  harassed  the  enemy  along  the  coast,  and 
often  did  no  little  harm  to  their  own  countrymen.  In 
1572  die  revolt  against  Spain  was  so  far  successful  that 
Orange  resumed  tho  functions  of  stadtholder  of  Holland 
and  Zealand,  a  position  to  which  he  had  been  appointed  in 
1559;  but  he  professed  to  rule  in  the  name  of  the  king; 
for  as  yet  the  people  had  no  wish  to  throw  oft"  their 
allegiance  to  the  S)«nisli  crown.  Orange  had  won  their 
confidence  not  only  by  acting  as  their  champion  but  by 
accepting  the  Protestant  faith.  He  had  never  been  an 
enthusiastic  Catholic,  and  as  a  Protestant  ho  was  dis- 
tinguished among  the  eminent  men  of  his  time  by  his 
mastery  of  tho  true  principles  of  toleration.  Meanwhile 
he  had  been  using  the  utmost  diligence  in  bringing  to- 
gether an  army,  and  his  brother  Louis,  by  a  brilliant 
stroke,  had  captured  tho  city  of  Jlons.  On  15th  July 
1572  the  estates  of  Holland  met  at  Dort,  and,  recognizing 
Orange  as  the  legal  stadtholder  of  Holland,  Zealand,  Fries- 
land,  and  Utrecht,  voted  the  sums  necessary  for  the  pro- 
secution of  tho  war.  In  August  he  crossed  the  Mouse  at 
the  head  of  an  army,  trusting  mainly  to  the  promised 
co-operation  of  France.  'All  his  hopes,  however,  were 
shattered  by  the  massacre  of  St  Bartholomew.  He  was 
obliged  to  disband  his  troops,  and  Mons  was  re-taken  by 
the  Spaniards.  On  14th  April  1574,  at  the  village  of 
Mook,  near  Nimeguen,  the  patriots  were  again  routed,  and 
Orange's  brothers,  Louis  and  Henry,  slain.  But  many 
fortified  places  held  out,  and  on  3d  October  Orange, 
who  had  ordered  tho  country  to  be  inundated,,  was  able  to 
relieve  Leyden,  which  had  for  months  been  defended  with 
splendid  bravery  and  self-sacrifice.  At  length  the  brutality 
and  despotism  of  the  Spaniards  were  so  fiercely  and  gener- 
ally resented  that  Orange  was  able  to  enter  \i\x>n  a  series 
of  negotiations,  which  resulted  on  8th  November  1576  in 
the  pacification  of  Ghent,  signed  on  behalf  of  nearly  all 
the  provinces.  By  this  treaty  the  provinces  bound  them- 
selves to  drive  the  Spaniards  from  the  Netherlands,  to 
convoke  the  states- general,  and  to  establish  freedom  of 
worship  both  for  Roman  Catholics  and  for  Protestants. 

Don  John  of  Austria,  Spanish  regent  of  the  Netherlands 
(1576-78),  granted  all  tho  demands  of  tho  states;  but 
Orange'  was  suspicious  of  the  intentions  of  the  Govern- 
ment, and  in  no  way  relaxed  his  vigilance.  Troubles  soon 
broke  out,  and  Orange  was  called  to  Brussels  to  the  aid  of 
the  states,  being  elected  ruimurd  (governor)  of  Brabant. 
When  the  arehduke  Matthias  (afterwards  emperor)  was 
invited  by  tho  Catholic  nobles  to  accept  tho  position  of 
governor-general,  Orange  prudently  refrained  from  resist- 
ing tho  scheme ;  and  ho  acted  with  .equal  discretion  in 
regard  to  tho  duke  of  Alencjon,  who  came  nominally  as  the 
l)rotector  of  tho  liberties  of  tho  Netherlands.  Orange, 
however,  retained  in  his  own  hands  complete  control  over 
the  movement  in  the  seven  northern  provinces,  which  by 
the  Union  of  Utrecht,  signed  on  behalf  of  five  of  the  pro- 
vinces on  2Sd  January  1579,  laid  the  foundations  of  the 
commonwealth  of  the  United  Netherlands.  Orange's  rela- 
tion to  the  new  federal  republic  was  somewhat  vaguely 
defined ;  but  in  his  lifetime  it  was  not  felt  that  there  was 
any  very  urgent  need  for  an  e.xact  delimitation  of  the 
relative  functions  of  the  executive  and  tho  legislative 
authorities.  Negotiations  for  the  conclusion  of  peace 
with  Spain  were  carried  on  for  some  time  in  vain ;  and  in 
1580  Philip  issued  a  ban  against  the  prince,  and  set  a 
price  of  25,000  gold  crowns  upon  his  head.     OiSi.nge  puU- 
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lisbed  a  vigorous  "apology,"  and  on  26th  July  15S1  the 
estates  of  the  United  Provinces  formally  renounced  their 
allegiance  to  the  Spanish  crown.  An  unsuccessful  attempt 
on  the  life  of  Orange  was  made  in  1582.  But  on  10th  July 
1584  he  was  shot  dead  in  his  house  at  Delft  by  Balthazar 
Gerard,  who  seems  to  have  been  actuated  in  part  by  fana- 
ticism, in  part  by  the  hope  of  gain. 

AVilUam  of  Orange  was  tall  and  well-formed,  of  a  dark  compleidon, 
with  brown  hair  and  eyes.  He  was  a  man  of  a  singularly  upright 
and  noble  character.  He  has  been  chared  with  excessive  ambition  ; 
bnt  his  ruling  motive  was  undoubtedly  a  love  of  justice,  for  the 
sake  of  which  he  often-risked  his  life  and  willingly  sacrificed  his 
wealth  and  leisure.  He  was  a  born  statesman,  capable  of  forming 
wise  and  far-reaching  plans,  and  of  modifying 'tnem  to  suit  the 
changing  circumstances  in  which  it  was  necessary  to  execute  them. 
In  moments  of  difficulty  he  displayed  splendid  resource  and  courage, 
»nd  ho  had  a  will  of  iron,  which  misfortunes  were  never  able  either 
to  bend  or  to  break.  To  him  chiefly  belongs  the  honour  of  baring 
permanently  crippled  the  tyrannical  power  of  Sitain,  and  of  having 
founded  the  independence  and  greatness  of  the  Uuited  ProWnces. 

He  was  married  four  times.  His  wives  were  (I)  Anne  of  Egmont 
(died  1558),  by  whom  he  had  a  daughter  and  a  son,  Philip  William, 
who  was  seized  by  Alva  in  1567  and  sent  to  the  court  at  JIadrid, 
where  he  was  educated  ;  (2)  Anne  of  Saxony  (divorced  in  1575,  die<l 
in  1577),  the  mother  of  several  daughters  and  of  Maurice  of  Orange 
(see  Holland,  vol  xii.  p.  77) ;  (3)  Charlotte  of  Bourbon  (died  1582), 
who  had  six  daughters  ;  (4)  Louisa,  Coligny's  daughter,  the  mother 
of  Frederick  Henry  of  Orange  {toe  ciL^  p.  79),  who  represented  the 
family  after  the  death  of  his  two  elder  brothers,  and  succeeded 
Maurice  as  stadtholder. 

Sm  Schiller,  Gach  idilc  iit  AhJblU  itr  Vminljltn  SItdirtanJr :  Klosr,  WMttm 
J.  ton  OmnUa;  Gactuinl,  CorTtspon(tana  cU  Gutttatitm  U  Tactturru  and  Com- 
tpondana  de  Phitipp*  II.  tur  Its  Affairct  da  Payt-Bas ;  Gro«n  van  Frinaterer, 
^rcAfna  oh  CorrttpoJidaKoe  IiUdiU  dt  la  UalMn  d'Orttnye'yaaau',  Juste. 
O'utllnuwu  le  Tacitumt  daprH  ta  Corrujxrtdanet  el  la  Fapim  cT&tat ;  Motley, 
Tin  RlM  0/  IA<  DuIcK  KepuUlc  (J.  SI.) 

WILLIAM  of  Holland,  second  count  of  the  name,  was 
born  about  1227,  succeeded  his  brother  Floris  IV.  in  1235, 
and  was  chosen  king  of  the  Komans  by  the  papal  party  in 
1247.  See  Germany,  vol.  x.  p.  491,  and  Holland,  vol. 
xii.  p.  71.    ,He  died  on  28th  January  1256. 

WILLIAM  I.,  king  of  the  Netherlands  from  1815  to 
1840,  was  born  at  The  Hague  on  24th  August  1772,  and 
died  at  Berlin  on  7th  November  1843.  His  son,  WilLia.m 
n.  (1792-1849),  reigned  from  1840,  and  was  in  turn  suc- 
ceeded by  his  son,  William  IIL  (born  1817).  See  Hol- 
land, vol.  xii.  p.  83. 

WILLIAM,  archbishop  of  Tyre,  was  doubtless  a  native 
of  the  Holy  Land.  Ho  was  perhaps  born  about  1137; 
but  this  is  a  mere  inference  from  his  own  statement  that 
he  was  still  pursuing  his  studies  "across  the  seas"  when 
Amalric  came  to  the  throne  (17th  February  1163),  and 
did  not  return  till  lato  in  1166  or  early  in  1167.  As  a 
child  ho  had  .seen  Ralph,  the  patriarch  of  Antioch,  who 
died  about  1141-42;  ho  remembered  the  fall  of  Edessa 
(Decemt>er  1144);  and  be  seems  to  call  himself  a  con- 
temporary historian  from  the  accession  of  Baldwin  III., 
an  event  which  he  dates  10th  November  1142  (//iV.  Hfr. 
Trarumarin.,  ivi.,  pref.,  and  xix.  4,  12).  Unfortunately 
the  chapter  (xix.  1 2)  which  relates  to  his  own  early  life 
has  been  excised  or  omitted  from  every  SIS.  of  his  great 
work  now  extant, — a  remark  which  holds  good,  not  only 
for  the  orij^inal  I.Atin,  but  also  for  the  13th-century  French 
tranjlation.  William  was  appointed  archdeacon  of  Tyro 
at  the  rcipiest  of  Amalric  on  SUt  August  1167.  Next 
•nmmcr  ho  was  despatched  on  an  embajwy  to  the  emperor 
Manuel.  At  the  time  of  tho  disastrous  campaign  ayainst 
Damictta  (October- December  1 169)  ho  had  to  take  refuge 
at  Borne  from  tho  "unmerited  anger"  of  his  archbi.'hop. 
About  1170  bo  was  appointcl  tutor  to  Amalric's  son 
Baldwin,  afterwards  Baldwin  IV.  A  very  few  months 
after  Baldwin's  accc-wion  William  was  made  char.rellor  of 
tho  kingilom  (<-.  Octolxjr  1174),  ami  lew  than  a  year  Inter 
(l.llh  Juno  \\''>)  was  consecrated  orclibinhnp  of  Tyro. 
The  fnrmcr  office  he  still  held  in  11S2.  Hu  belonged  to 
tiio  commisaioa  which  negotiated  with  Philip  of  Flanders 


in  1177;  and  in  the  following  October  (1178)  he  was 
one  of  six  bishops  sent  to  represent  the  Latin  Church  of 
the  East  at  the  Latcran  Council  (19th  March  1179).  He 
returned  home  by  way  of  Constantinople,  where  he  stayed 
seven  months  (October  1179-April  1180)  with  Manuel. 
This  is  his  last  authentic  appearance  in  history ;  but  we 
know  from  his  own  works  that  he  was  writing  his  History 
in  1182  (xix.  20),  and  that  it  breaks  off  abruptly  at  the 
end  of  1183  or  the  beginning  of  1184.  Some  fifty  years 
later  his  first  continuator  accused  Heracliiis,  patriarch  of 
Jerusalem,  of  having  procured  William's  death  at  Rome, 
This  story,  however,  seems  to  be  pure  legend  ;  nor  perhaps 
is  much  more  credit  to  be  attached  to  the  theory  that 
identifies  him  with  the  archbishop  of  Tyre  sent  over  to 
Europe  to  preach  a  new  crusade  in  1188.  It  is  true  that 
Matthew  Paris  speaks  of  Henry  II.'s  receiving  the  cross 
from  the  hands  of  "  Willelmus  episcopus  Tyrensis  "  ;  but 
more  contemporary  writers  omit  the  Chri.«tian  name,  while 
others  write  it  Josce  or  Joscius. 

If  not  the  greatest,  William  of  Tyro  is  at  least  among  tho  greatest, 
of  mcdi.Tval  historians.  His  Historia  JUrum  in  Partibits  Trans- 
marinis  Ocstarum  is  the  main  authority  for  the  Latin  kingdom  of 
the  East  between  1127,  where  Fulcher  of  Cbartres  leaves  off,  and 
1184,  where  Ernoul  takes  up  the  narrative.  It  was  translated  into 
French  in  tho  13th  centurj',  or  possibly  before  the  end  of  the  12th. 
A  little  later  it  was  united  to  Enioal's  chronicle  or  that  of  Bem.'^rd 
the  Treasurer,  and  continued  in  more  than  one  form  to  12-19,  1261, 
or  1275.  In  this  shape  the  combined  histories  form  the  Livre 
d'Oulremer  quoted  by  Joinville  (cxvii.  §  77), — the  standard  medi- 
aeval account  of  the  exploits  of  tho  Fmnkish  warriors  in  the  East. 
William's  own  work  consists  of  twenty-two  books  and  a  fragment 
(one  chapter  and  a  preface)  of  book  xxiii.  It  extends  from  the 
preaching  of  the  first  crusade  by  Peter  the  Hermit  and  Urban  II. 
to  the  end  of  1183  or  the  beginning  of  118-1.  Like  Wiliiam't 
other  work,  the  Historia  de  OriciUalibus  Princij^ibtis,  it  was  under- 
taken at  the  request  of  Amalric,  who  was  himself  a  lover  of  histoiy 
and  supplied  tho  author  with  Arabic  MSS. ;  but,  whereas  the  latter 
book  (now  unfortunately  lost)  was  mainly  based  upon  tho  writing* 
of  a  certain  "Scith,  tlie  son  of  Patrick  {Pairicii),  patriarch  of 
Alexandria,"  of  the  Historia  TransMxarina  its  author  remarks,  "In 
this  work  we  have  had  no  guide,  whether  Greek  or  Arab,  but  havo 
had  recourse  to  traditions  only,  save  as  regards  a  few  things  that 
wo  have  ourselves  seen."  Tho  "traditions"  here  spoken  of  Inust 
bo  taken  to  include  tlio  Ocsta  Francorum  of  Tudebodc,  Ra^inun'l 
of  Agiles,  Fulcher  of  Chartres,  and,  above  all,  Albert  of  Aix.  It 
Is  only  with  the  accession  of  B^ildwin  I.,  even  if  so  early  as  tliis, 
that  ^Villlam*s  claim  to  originality  can  fairly  be  sustained  ;  and 
even  hero  his  narrative,  till  towards  the  close  of  book  xiiL,  is 
based  upon  that  of  Fulcher.  From  this  point  William  of  Tyre  is 
indebted  to  no  other  historian.  Of  the  remaining  books  two  ar« 
devoted  to  tho  reign  of  Fulk  (liv.-xv. \  three  to  that  of  Baldwin 
III.  (xvl-xTiii.),  two  to  that  of  Amalric,  and  the  rest  to  that  ol 
Baldwin  IV. 

No  mediieval  writer,  except  perh.ips  Giraldus  Cambixnsis,  pos- 
sessca  William's  power  of  aelincating  tho  phy^acal  and  ment.il 
features  of  his  heroea.  Again,  very  few  had  hia  instinctive  insight 
into  what  would  bo  of  real  value  to  future  ages :  genealngv.  t'^po- 
graphy,  arch.Tolopv,  social  life  (iwlitical  .-in'l  ccclesi.i>;: 
matters  and  naval,  all  find  a  <lue  cx{>osltlon  in  his  ;  . 
hardly  too  much  to  s.\y  that  from  his  work  alone  a  1 1  ; 

map  of  the  Levant,  as  it  was  in  the  12th  cenlun',  might  be  ccu- 
Btructed  ;  and  it  is  iranossiblo  to  prnis..)  too  hi^-hfy  the  tcnipnlout 
fidelity  with  whi  V'         "         :     ,  '.    "■'.-  technical  t  ■  ^'    . 

relating  to  land  ■  .  use.     His 

in  tho  matter  ci  .'.d  he  is  not  :  ^       •  .■ 

at  discord  with  hiniiK-ir.  In  llio  later  books  his  inforiuatiuu,  even 
as  regards  what  was  taking  place  beyond  the  Nile  or  the  Euphrates, 
as  well  as  in  Euroj-e,  is  singularly  riact.     v   -   '   '  »  '  -       , 

trouble  too  severe  if  by  lis  means  he  iii 
Though  a  man  of  great  learning  and  ali.. 
with  Arabic  anil  Greek,  ho  i«  as  ready  to  «.hii\cn  hi^ 
country  proverb  as  to  cnil>^llish  thcni  with  quotation- 
Virgil,  Ovid,  or  )■'-•         "-  ■■-     ■   ■     '-•       ': 
rline*!  to  K-o  lli-- 
countr\*men  in  ■  - 
ovcry  Sarncen  succca*. 

WiLLIANf  OP  CUAurEAUX.  .  Sco  Scuolasticuu,  vol. 
xxi.  pp.  422-423. 

WILLI.'\M  OF  LoRRis,  tho  first  author  of  tho  Roman 
lie  In  lintf,  derive*  his  aurnamo  from  a  imall  I'lwn  about 
c([uidistant  from  Muntargis  and  Gicn,  in  the  oUl  district  of 
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the  GAtinau,  and  in  the  present  department  of  Loiret. 
This  and  the  fact  of  his  anthorskip  may  bo  said  to  bo  the 
only  things  pcwitively  known  about  him.  The  rubric  of 
the  po«m,  where  his  own  jiart  finishes,  attributes  Jean  de 
Meung's  continuation  to  a  period  forty  years  later  than 
William's  death  and  the  cousciiucut  interruption  of  the 
romance.  Arguing  backwards,  this  death  used  to  bo  put 
at  about  1260;  but  Jean  do  Meuug's  own  work  has  recently 
been  dated  earlier,  and  so  the  composition  of  the  first  part 
has  been  thrown  back  to  a  period  before  1240.'  The 
author  represents  himself  as  having  dreamed  the,  dream 
which  furnished  the  substance  of  the  poem  in  his  twentieth 
year,  and  as  having  set  to  work  to  "  rhyme  it "  five  years 
later.  '  The  general  characteristics  of  the  Roman  will  be 
faund  noticed  urtder  Fra>"ce  (see  vol.  i.x.  p.  C43).  It  may 
be  added  here  that,  though  the  later  and  longer  jmrt  sliows 
signs  of  greater  intellectual  vigour  and  wider  knowledge 
thin  the  earlier  and  shorter,  William  of  Lorris  has  more 
poetry  than  his  continuator,  made  a  much  greater  impression 
va  the  spirit  of  bis  own  and  following  ages,  and  is  to  all 
appearance  more  original.  Tho  great  features  of  his  four 
or  five  thousand  lines  are,  in  the  first  place,  the  extraordi- 
nary vividness  and  beauty  of  his  word-pictures,  in  which  for 
colour,  freshness,  and  individuality  he  has  not  many  rivals 
except  in  the  greatest  masters,  and,  secondly,  the  fashion 
of  allegorical  presentation,  which,  hackneyed  and  wearisome 
as  it  afterwards  became,  was  evidently  in  his  time  new  and 
striking.  There  are  of  course  traces  of  it  before,  as  in  some 
romances,  such  as  those  of  Raoul  de  Houdenc,  in  the 
troubadours,  and  in  other  writers  ;  but  it  was  unquestion- 
ably William  of  Lorris  who  fixed  the  style.  And  to  have 
fixed  a  stjle  which  captivated  Europe  for  at  least  two 
centuries,  if  not  three,  does  not  happen  to  many  of  the 
personages  of  literary  history. 

Tlio  most  convenient  edition  of  the  Raman  de  la  Rose  is  that  of 
F.  Mi-h«l  (2  vols.,  Paris,  1864). 

WILLLA.!!  or  >LALMESBaEy.  See  Malmesbttky,  Wil- 
liam or. 

WILLL\M  OF  XrvTBURGH,  born  about  1136,  was  a 
canon  of  Kewburgli  in  the  North  Riding  of  Yorkshire,  and 
author  of  a  valuable  chronicle  of  English  affairs  from  the 
Korman  Conquest  to  1197.  He  calls  himself  Gulielrpus 
Parvus,  and  is  frequently  referred  to  as  William  Petyt  or 
Little.  His  work  (Gulielmi  Neuhrigensis Rerum  A  nr/Ucarian 
Libri  V.)  was  edited  by  Silvius  at  Antwerp  in  1567  and 
by  Heame  at  Oxford  in  1719  (3 'vols.  8vo) ;  the  latest 
edition  is  that  by  H.  C.  Hamilton  for  the  English  Historical 
Society  (//i.s(oria  Rerum  Anglicamm  WillelmiParvi,  S.T.D., 
Ordinis  Sancti  Augustini  Canonici  Regularis  in  Coenobio 
B.  Maria  de  Kovoburgo  in  Agro  Eboracensi,  2  vols.,  1856). 

WILLI.\M  OF  Occam.     See  Occam. 

WILLIAM  or  Wykeiiam  (1324-1401),  bishop  of  Win- 
chester and  chancellor  of  England,  was  born  in  1324  at 
Wickham  in  Hampshire.  His  father  was  a  yeoman  ;  his 
mother  is  said  to  have  been  of  noble  descent.  He  was 
educated  at  the  priory  school,  Winchester,  at  the  cost  of 
Sir  John  Scures,  lord  of  the  manor  of  Wickham  and 
governor  of  Winchester  Castle,  who  afterwards  took  him 
into  his  service.  XNTien  he  was  twenty-two  years  old  he 
]>assed  into  the  service  of  Edingdon,  bishop  of  Winchester. 
In  1347  the  bishop  introduced  him  to  the  king  as  a  young 
man  likely  to  be  useful  from  his  akiU  in  architecture. 
Edward  III.,  who  was  then  completing  the  Round  Tower 
at  Windsor,  made  him  his  chaplain.  But  his  employment 
for  some  time  was  mainly  secular :  he  acted  as  guardian  of 
several  of  the  king's  manors  and  as  clerk  of  the  works  at 
Henley  and  elsewhere.  In  1356  he  was  appointed  surveyor 
of  the  works  at  Windsor,  and  a  little  later  surveyor  and 
"warden  of  several  other  castles.  In  1359  he  began  the 
Imildiiur  of  the  great  ouadrangle  to  the  east  of  the  keep  at 


Windsor,  a  work  which  occupied  ten  years.  This  building 
establislred  his  fame  aa  an  architect.  Two  years  after  its 
completion  ho  wtts  cmiiloyed  to  build  Queonborough  Caatle 
(Kent).  Jleauwhilo  ho  was  also  gaining  experience  in 
atVairs  of  state.  In  1360  he  must  have  been  a  membc  of 
tho  king's  council,  for  he  ajiijcars  as  a  witness  to  tho 
ratification  of  tho  treaty  of  Bretigny.  In  13G4  he  became 
keeper  of  tho  privy  seal.  In.  1365  ho  was  one  of  the 
commissioners  to  treat  for  peace  with  Scotland.  And, 
although  ho  was  not  yet  in  holy  orders,  he  was  loaded  by 
tho  king  with  preferments,  one  of  which,  tho  living  of 
Pulham  iu  Norfolk,  involved  him  (about  1360)  in  a  dispute 
with  the  pope.  ■  In  fact  ho  had  attained  to  such  eminence 
that  I'roissart  says,  "At  this  time  there  reigned  in  England 
a  priest  called  Sir  William  de  Wican,  so  much  in  favour 
with  tho  king  that  by  him  everything  was  done." 

Early  in  life  William  had  recei\cd  the  tonsure;  but  it 
was  not  till  1362  that  ho  was  ordained  deacon  and  priest. 
In  1303  he  became  archdeacon  of  Northampton,  and  pro- 
vost and  prebendary  of  Wells.  Although  at  this  time  he 
possessed  a.  number  of  prebends,  it  appears,  from  a  return 
which  he  made  in  1366  on  account  of  a  papal  bull  against 
pluralities,  that  he  only  held  one  benefice  with  cure  of 
souls.  On  the  translation  of  Bishoi  Edingdon  in  this  year 
from  Winch')ster  to  Canterbury  William  was  nominated 
by  the  king  to  the  vacant  bishopric  ;  but  the  pope  withheld 
his  confirmation  for  some  time,  and  it  was  not  till  October 
1367  that  William  was  consecrated  bishop  of  Winchester. 
A  month  previously  he  had  been  made  chancellor  of  Eng- 
land. During  his  first  chancellorship  tho  war  with  France 
was  renewed  and  went  against  the  English.  The  blame 
for  this  fell  in  great  measure  on  the  ministry,  and  in  1371 
William  resigned  the  great  sea"l.  But  in  1373  he  was 
one  of  a  committee  of  the  Lords  appointed  to  confer  with 
the  Commons  on  the  question  of  an  aid.  About  this  time 
he  fell  out  with  John  of  Gaunt,  with  whom  he  had  pre- 
viously been  on  good  terms.  Since  the  overtarow  of  the 
clerical  ministry  in  1371  John  of  Gaunt  had  been  practi- 
cally head  of  the  government,  but  the  conduct  of  his  sup- 
porters caused  general  discontent.  In  the  "  3ood  Parlia- 
ment" of  1376  Lord  Latimer  was  impeached,  and  the 
bishop  was  active  in  promoting  his  trial  and  punishment. 
This  was  a  great  blow  to  John  of  Gaunt.  The  death  of  tho 
Black  Prince  in  June  1376  enabled  him  to  take  his  revenge. 
The  bishop  was  attacked  in  the  council  on  the  ground  of 
malversation  and  misconduct  of  public  affairs  during  his 
chancellorship,  condemned  to  pay  an  enormous  fine,  and 
de]jrived  of  tho  temporalities  of  his  see.  The  other 
bishops  took  his  side  and  regarded  his  puni-shnient  as  an 
insult  to  their  order.  It  was  not,  however,  till  after  th*" 
accession  of  Richard  11.  (1377)  that  William  recovered 
his  position.  He  then  received  a  full  pardon,  and  was 
reconciled  to  John  of  Gaunt. 

During  the  next  ten  years  he  became  more  and  more 
clearly  identified  with  the  constitutional  or  Lancastrian 
party.  In  1380  and  13S1  ho  was  named  on  commissions 
for  the  reform  of  the  king's  household.  In  1382  he  took 
part  in  a  conference  with  the  Commons.  Next  year  he 
successfully  opposed  a  demand  from  tho  lords  of  the  Scot- 
tish marches  for  a  share  in  the  public  funds  in  order  to 
defray  tho  expense  of  guarding  the  border,  a  duty  on  the 
performance  of  which  rested  their  title  to  their  lands.  In 
1386  he  became  one  of  the  commission  appointed  to 
examine  into  the  Exchecjuer  and  to  act  as  a  sort  of  council 
of  regency.  It  was  before  this  commission  that  the  five 
"lords  appellant"  impeached  Richard  II. 's  favourites, 
who  next  year  were  condemned  by  tho  "Merciless  Parlia- 
ment." A  year  later  (1389)  the  king  suddenly  resumed 
tho  reins  of  power.  In  order,  apparently,  to  conciliate  the 
clergy,    Richard  at   onco    offered    the   great   seal   to   tho 

XXIV.  —  74 


586 


W  I  L  — W  I  L 


bishop  of  Winchester,  who  after  seme  hesitation  accepted 
the  charge.  His  second  chancellorship  lasted  for  two  years, 
and  was  marked  by  efforts  on  his  part  to  reform  the 
government  and  place  it  on  a  more  constitutional  basis. 
After  he  had  held  office  for  a  year  he  and  his  colleagues 
in  the  ministry  resigned  their  appointments,  and  challenged 
a  public  inquiry  into  their  conduct.  This  being  pro- 
nounced satisfactory,  they  resumed  their  offices.  The 
chancellor  drew  up  rules  for  the  conduct  of  business  in 
the  council ;  and  from  this  time  minutes  of  the  proceedings 
were  regularly -kept.  In  1391  he  resigned  the  ereat  seal, 
and  thenceforward  retired  from  public  life. 

It  is,  however,  as  the  founder  of  two  great  colleges  that 
William  is  principally  known  to  fame.  Immediately  after 
his  promotion  to  the  bishopric  of  Winchester  he  appears 
to  have  begun  to  carry  out  his  educational  schemes. 
Between  1369  and  1379  he  bought  the  land  enclosed  in  the 
north-eastern  corner  of  the  city  walls  at  Oxford  on  which 
iS'ew  College  now  stands  (see  Oxford,  vol.  iviii.  p.  97). 
Meanwhile  he  was  taking  steps  to  establish  the  sister 
foundation  at  Winchester.  In  1378  he  obtained  a  licence 
from  the  pope  to  found  a  college  there,  which  was  con- 
firmed by  the  king  four  years  lat«r.  The  ground  on  which 
Winchester  College  stands  belonged  partly  to  the  bishop 
and  partly  to  other  proprietors,  from  whom  he  bought  it. 
In  1387  he  began  to  build,  and  the  buildings  were 
occupied  by  his  scholars  in  1393,  though  they  do  not  appear 
to  have  been  finished  till  1395.  When  his  two  colleges 
were  established  and  endowed,  he  provided  them  with 
statutes,  which  after  several  revisions  took  their  final 
form  in  1400.  'Xor  does  he  appear  to  have  neglected  his 
duties  as  a  bishop.  He  visited  and  reformed  the  hospital 
of  St  Cross  near  Winchester ;  he  corrected  the  abuses 
which  had  crept  into  the  priory  of  St  Swithin ;  and  he 
rebuilt  or  transformed  the  nave  of  Winchester  cathedral. 
He  kept  a  strict  watch  on  the  clergy  under  bis  charge, 
endeavouring  to  ensure  their  efficiency  by  frequently 
moving  them  from  one  living  to  another,  and  he  promoted 
the  material  prosperity  of  his  diocese  by  repairs  of  bridges 
and  roads.  In  the  relations  between  England  and  the 
papacy  William  of  Wykeham  strongly  supported  the 
nationalist  policy  of  Edward  III.  The  Statutes  of  Provisors 
and  Praemunire  met  with  his  full  approval.  So.  far  he 
was  in  accord  with  Wycliffe,  but  he  showed  no  sympathy 
with  the  doctrinal  opinions  of  the  reformer.  Bishop 
Courtenay,  who  headed  the  attack  on  Wycliffe,  was  a  life- 
long friend  of  the  bisbop  of  Winchester,  who  published  in 
1382  the  interdict  condemning  Wycliffe 's  heresies,  and  in 
1392  sat  on  an  episcopal  commission  to  try  his  follower 
Henry  Crumpe.  William  of  Wykeham  died  at  Waltham 
on  27th  September  1404,  and  was  buried  in  the  cathedral 
of  Winchester. 

AutkoHliu. — Tho  epijcopal  r«ffiat«r  of  Williun  of  Wykohmn  (pr«- 
terTfd  at  Winchcater);  Walaiognam,  1/istoria  Anglitarui  ;  Lowth, 
Lift  of  H'xUiamof  iVyktham.  lyjnJon,  17&8  ;  Walcott,  William 
of  Wykrham  and  kit  Colltgrt,  1852;  MoUrly,  L\ft  of  William 
qf  Wykihnm,  ^Vinchsater,  1887.  (O.  W.  P.) 

WILLIAMS,  JoH.f  (1796-1839),  English  missionary, 
was  born  at  Tottenham  near  London,  on  29th  June  1796. 
Ho  was  trained  as  an  ironmonger,  {ind  acquired  while  young 
considerable  czpcricnco  in  mechanical  work.  Having 
offered  him.«clf  to  tho  London  Missionary  Society,  ho  was 
lent,  after  some  training,  in  1816  to  the  South  Soa  Islands 
•a  a  mi«iionary.  Ho  was  first  utationed  at  Eimoo,  in  tho 
Society  Islands,  where  ho  rapidly  acquired  a  knowledge  of 
tho  nativo  languago.  After  itaying  there  for  a  short  time, 
he  finally  settled  at  Raiateo,  which  bcmmo  bis  permanent 
headquarter*.  His  aucccu  as  a  miaalonary  hero  and 
elsewhere  was  rcmarkatilc  Tlio  people  rapidly  became 
Christianized  and  adopted  many  nf  tho  habits  of  civiliu 
tioo.    Williams  was  fairly  liberal  for  bis  ago,  and  tho  results 


of  his  labours  among  the  Pacific  Islands  were  essentially 
beneficial.  He  travelled  unceasingly  among  the  various 
island  groups,  planting  stations  and  settling  native  mis- 
sionaries whom  he  himself  had  trained.  From  the  Society 
Islands  he  visited  the  Hervey  group,  where  he  discovered, 
and  stayed  for  a  considerable  time  on,  the  island  of  Earo- 
tonga.  Most  of  the  inhabitants  of  the  group  were  con- 
verted in  a  remarkably  short  time,  and  Williams's  influence 
over  them,  as  over  the  people  of  other  groups,  was  very 
great.  Besides  establishing  Christianity  and  civilization 
among  them,  he  also,  at  their  own  request,  helped  them  1» 
draw  up  a  code  of  laws  for  civil  administration  upon  tie 
basis  of  the  new  religion.  While  at  Rarotonga  he,  with 
the  help  of  the  natives,  built  himself  a  ship,  within  about 
four  months  ;  with  this  he  returned  to  Raiatea,  and  made 
voyages  among  other  island  groups,  including  Samoa  and 
the  neighbouring  islands.  Williams  returned  to  England  in 
1834  (having  previously  visited  New  South  Wales  in  1821); 
and  during  his  four  years'  stay  at  home  he  had  the  New 
Testament,  which  he  had  translated  into  Rarotongan, 
printed.  Returning  in  1838  to  the  Pacific,  he  visited  the 
stations  already  established  by  him,  as  well  as  several  fresh, 
groups.  He  went  as  far  west  as  the  New  Hebrides,  and, 
while,  visiting  Erromango,  one  of  the  group,  for  the  first 
time,  was  murdered  by  the  natives,  20th  November  1839. 
■Williams  was  probably  on  the  wholo  one  of  the  most  successful 
of  Ciihsiian  miasionu-ics,  both  as  regards  the  extent  and  the  per- 
manence of  the  work  he  accompUsued.  Hi*  jVarraiiw  of  ilit- 
jtonary  £iUirprixs  in  the  South  Sea  Islands  was  published  in  1837, 


and  formed  an  iinpcrtant  contribution  to  our  knowledge  of  tho 
islands  with  wbich  Williams  was  acquainted.  See  Jlemoir  of  Johtk 
H^i'.tiami,  by  Rev.  Ebeneier  Prout,  London,  1643. 

WILLIAJIS,  P.OGEE  (c.  1600-c.  1684),  one  of  tho 
founders  of  the  colony  of  Rhode  Island,  North  America, 
was  born  either  of  Welsh  or  Cornish  parents,  but  this  as 
well  as  the  date  of  his  birth  has  been  the  subject  of  dis- 
pute. In  eariy  life  he  went  to  London,  where  his  skill  as 
a  reporter  commended  him  to  the  notice  of  Sir  Edward 
Coke,  who  sent  him  to  Sutton's  Hospital  (Charterhouse 
school).  From  Charterhouse  he  went  to  one  of  the  uni- 
versities, but  whether  to  Oxford  or  Cambridge  there  is  no 
direct  evidence  to  show.  The  register  of  Jesus  College, 
Oxford,  has  the  following  entry  under  date  30th  April 
1624:  "Rodericus  Williams,  filius  Qulielmi  Williams,  de 
Conwelgaio  Pleb.,  an.  Nat.  18."  H  this  entry  refers  to 
tho  founder  of  Rhode  Island  he  was  of  Welsh  parentage 
and  born  about  1606.  As  Coke  was  a  Cambridge  student, 
the  probability  is,  however,  that  Williams  was  sent  there ; 
and  a  Roger  Williams  matriculated  at  Pembroke  College 
of  that  university  on  Ist  July  1625,  and  took  his  B.A 
degree  in  January  1627.  This  Roger  Williams  was  the 
second  son  of  William  Williams,  and  was  baptized  at 
Owinsea,  Cornwall,  on  24th  July  1600,  a  date  which  cor- 
responds with  a  statement  regarding  his  ago  made  by 
Williams  himself.  After  leaving  the  university  ho  entered 
on  the  study  of  law  ;  but,  soon  forsaking  it  for  theology, 
he  wai  admitted  into  holy  orders  and  is  said  to  have  had  a 
parochial  charge.  On  account  of  his  Puritan  beliefs  he 
left  England  for  Massachusetts  Bay,  where  ho  arrived  in 
the  beginning  of  1631.  Ho  accepted  an  invitation  to 
become  pastor  of  a  church  at  Salem,  pn  12th  April  1631, 
the  same  day  that  tho  magistrates  were  assembled  at 
Boston  to  express  disapproval  of  tho  Bchcnic.  To  escape 
persecution  ho  wont  to  Plymouth,  beyond  tho  jurisdiction 
of  Massachusetts  Boy,  and  became  assistant  pastor  there ; 
but  in  tho  autumn  of  1633  ho  returned  to  Salem  aa  assist- 
ant pastor,  succeeding  in  tho  following  year  as  solo  pastor. 
Chiefly  on  account  of  his  pronounced  opinions  regarding 
the  rcslrirtc<l  sphere  of  tho  civil  magiatrato  in  religious 
matters,  ho  canio  into  conflict  with  the  court  of  Ma.ua- 
chojctts,  and,  being  baaished  from  the  colony,  left  with  a 


\y  I  L-- W  1  L 


58? 


fow  sTin]>atIiizcrs  in  Jinnnry  1C3G  for  KamiRnnsctt  Bny. 
At  first  they  roceivctl  a  grant  of  lanil  from  an  Indian  chief, 
vrliioh  is  now  inrludcvl  in  Scckonk,  Mnssaehusetts,  and 
began  to  build  houses,  Tmt  in  June  following  ho  and  five 
Others  embarked  in  a  ranoo  for  Hliixle  Island,  and  founded 
•  wttlenicnt  to  which  Williams,  in  rcniembraneo  "of  God's 
providence  to  him  in  his  distress,''  gave  the  name  of  Pro- 
vidence. In  1633  he  was  publicly  immersed  nnd  became 
pastor  of  the  first  Baptist  church  of  Providence.  As 
Massachusetts  now  began  to  claim  jurisdiction  over  Nar- 
ragansett  Bay,  Williams  proceeded  in  June  1C43  to  Eng- 
land, and  through  the  mediation  of  his  friend  Sir  Henry 
Vane,  whose  acquaintance  ho  had  made  at  Massachusetts, 
obtainctl  an  independent  charter,  14th  March  1644.  In 
1649  he  was  chosen  deputy  president.  He  again  visited 
England  in  1651  to  obtain  a  more  explicit  charter,  and 
remained  there  till  1 654,  enjoying  the  friendship  of  Milton, 
Cromwell,  and  other  prominent  Puritans.  On  his  return 
to  the  colony  in  1654  ho  was  chosen  president  or  governor, 
and  remained  in  office  till  1658.  Ho  lived  to  the  age  of 
eighty-four,  but  the  exact  date  of  his  death  is  uncertain 

WillUnw  waa  thf  author  of  a  Key  intb  the  Language  qf  the  Indians 
c/  jtmrnets  (writtfn  at  s«a  ou  his  first  voyage  to  Enelaud  ;  London, 
1543,  rtprinted  in  vol.  i.  of  CoUeciiotu  of  Hhodo  Island  Historical 
Society,  1827)  ;  Xlr  CoUon'a  LeUer  Examined  and  Answered,  1644  ; 
Tht  Bloody  Tcnent  of  Pers*xution  for  the  Cause  of  Conscience,  1644  ; 
QHeriea  cf  Highest  Consideration,  1644  ;  The  Bloody  Tcnent  yet 
more  Bloody,  1652  ;  The  Hireling  Ministry  Xone  of  Christ's,  1652  ; 
£zptriments  of  Spiritual  Life  and  Health,  1652  ;  and  Oeorge  Fox 
Viyoccl  out  of  his  Burrows,  1676.  A  complete  collection  of  all  liis' 
letters  that  have  been  recovered  forms  vol.  vi.  of  the  Publicatiuns 
of  the  Xarra^uset:  Club.  See  Lives  by  Knowles  (1833),  Gamnicll 
(1846),  and  Elton  (1852) ;  Spark's  Library  of  American  Biography  ; 
Savage's  Genealogical  Dictionary  of  New  England  Settlers  ;  Bio- 
graphical Cyclopedia  of  Bepresmtative  Men  of  Bhode  Island,  1883  ; 
Guild's  Account  of  the  Writings  of  Boger  IViUiams,  1862;  and 
Dexter's  As  to  Bogcr  Williams  and  his  Banishment  from  Massa- 
chusetts Bay,  1876. 

\VILLI.\MSPORT,  a  city  of  the  United  States,  the 
county  scat  of  Lycoming  county,  Pennsylvania,  is  situated 
in  the  valley  of  the  west  branch  of  the  Susquehanna  river, 
amid  the  hills  of  the  Alleghany  plateau,  and  is  entered  by 
four  railway  lines, — the  Northern  Central,  the  Philadelphia 
and  Erie,  the  Philadelphia  and  Reading,  and  the  Corning, 
Cowanesque,  and  Antrim.  The  city  is  somewhat  irregularly 
laid  out,  and  the  streets  are  mainly  unpaved.  The  popu- 
lation in  1880  was  18,934;  in  1870  it  was  16,030. 
Williamsport  owes  its  importance  chiefly  to  its  largo 
lumber  industry.  The  hcalthfulness  of  its  climate  and 
the  beauty  of  the  surrounding  scenery  have  made  it  a 
popular  summer  resort  in  recent  years. 

WILLIBRORD,  St,  the  apostle  of  the  Frisians,  was 
bom  about  657.  His  father,  Wilgils,  an  Angle  or,  as 
Alcuin  styles  him,  a  Saxon,  of  Xorthumbria,  withdrew  from 
the  world  and  constructed  for  himself  a  little  oratory 
dedicated  to  St  Andrew.  The  king  and  nobles  of  the 
district  endowed  him  with  estates  till  he  was  at  last  able 
to  build  a  church,  over  which  Alcuin  afterwards  ruled. 
Willibrord,  almost  as  soon  as  he  was  weaned,  was  sent  to 
be  brought  up  at  Ripon,  where  he  must  doubtless  have 
come  under  the  influence  of  Wilfrid.  About  the  age  of 
twenty  the  desire  of  increasing  his  stock  of  knowledge 
(c.  679)  drew  him  to  Ireland,  which  had  so  long  been  the 
l>eadquarters  of  learning  in  western  Europe.  Here  he 
stayed  for  twelve  years,  enjoying  the  society  of  Egbert 
and  Wictbert,  from  the  former  of  whom  be  doubtless 
received  his  first  impulse  to  missionary  work  among  the 
Korth-Gennan  tribes.  In  his  thirty-third  year  (c.  690)  he 
started  with  twelve  companions  for  the  mouth  of  the  Rhine. 
These  districts  were  then  occupied  by  the  Frisians  under 
their  king  Rabbod  or  Radlxxl.  After  a  time  he  found  in 
Pippin,  the  mayor  of  the  palace,  a  strong  supporter,  who 
sent  him  to  fiome,  where  he  was  consecrated  bishop  by 


Pope  Sergius  on  St  Cecilia's  Day  696.  Bode  says  thnt 
when  he  returned  to  Frisia  his  see  was  fixed  in  Utrecht. 
Ho  now  seems  to  have  spent  several  years  in  founding 
churches  and  the  work  of  conversion,  till  his  success 
tciupted  him  to  pa.ss  into  those  parts  of  the  laud  which 
did  not  own  the  Frankish  sway.  Being  kindly  received 
by  Radbod,  but  failing  to  convert  him,  he  passed  on 
to  Denmark,  whence  he  carried  away  thirty  boys  to  bo 
brought  up  among  the  Franks.  On  his  return  ho  was 
wrecked  on  the  holy  island  of  Fosito  (Heligoland),  where 
his  disregard  of  the  pagan  superstition  nearly  cost  him 
his  life.  When  Pijipin  died,  Willibrord  found  a  supporter 
in  his  son  Charles  Martcl,  who,  according  to  Alcuin's 
version  of  the  story,  established  the  bishop  in  Utrecht 
upon  Radbod's  death  (719).  At  this  time  he  was  assisted 
for  three  years  in  his  missionary  work  by  St  Boniface  (719- 
722).  Of  the  later  years  of  his  life  we  have  no  special 
chronological  details.  He  passed  throughout  his  diocese 
on  horseback,  working  petty  miracles  and  prophetically 
anticipating  the  future  glory  of  Charles's  eon  Pippin  at  his 
baptism.  He  was  still  living  when  Bedo  wrote  in  731. 
A  passage  in  one  of  Boniface's  letters  to  Stephen  III. 
speaks  of  his  preaching  to  the  Frisians  for  Jirfty  yeais, 
apparently  reckoning  from  the  time  of  his  consecration. 
This  would  fix  the  date  of  his  death  in  738  ;  and,  as 
Alcuin  tells  us  he  was  eighty-one  years  old  when  he  died, 
it  may  be  inferred  that  he  was  born  in  657, — a  theory  on 
which  ail  the  dates  given  above  are  based,  though  it  must 
l>e  added  that  they  are  substantially  confirmed  by  the  inci- 
dental notices  of  Bode.  The  day  of  his  death  was  6th 
November,  and  his  body  was  buried  in  the  monastery  of 
Epternac,  which  he  had  himself  founded.  Even  in 
Alcuin's  time  miracles  were  reported  to  be  still  wrought 
at  his  tomb. 

The  chief  authorities  for  'Willibrord's  life  are  Alcuin's  Vita  Willi, 
brordi,  both  in  prose  and  in  verse,  and  Bede's  Hist.  EccL,  v.  cc. 
9-11.     See  also  Eddius's  Vita  Wilfridii. 

WILLIMANTIC,  a  borough  in  the  town  of  Windham, 
Windham  county,  Connecticut,  United  States,  is  situated 
in  a  broken  hilly  country,  on  the  Westfield  river  and  on 
three  railway  lines, — the  New  York  and  New  England,  the 
New  York,  New  Haven,  and  Hartford,  and  the  Central 
■Vermont.  The  population  in  1880  was  6608.  The  indus- 
tries consist  chiefly  of  cotton  manufactures,  in  which  the 
town  has  acquired  great  prominence,  owing  to  the  fine 
water  power  afforded  by  the  Westfield  river. 

WILLIS,  Nathaniel  Parker  (1806-1867),  American 
author,  was  descended  from  George  Willis,  described  as  a 
"Puritan  of  considerable  distinction," who  arrived  in  New 
England  about  1630  and  settled  in  Cambridge,  Mass. 
Nathaniel  Parker  was  the  eldest  son  and  secorid  child  of 
Nathaniel  Willis,  a  newspaper  proprietor  in  lioston,  and 
was  born  in  Portland,  Maine,  20th  January  1806.  After 
attending  Boston  grammar  school  and  the  ccademy  at 
Andover,  he  entered  Yale  College  in  October  1823. 
Although  he  did  not  specially  distinguish  himself  as  a 
student,  university  life  had  considerable  influence  in  the 
development  of  his  character,  and  furnished  hira  with  much 
of  his  literary  material.  Immediately  after  leaving  Yale 
he  published  in  1827  a  volume  of  Poetical  Sketches,  which 
attracted  some  attention,  although  the  critics  found  in  his 
verses  more  to  blame  than  to  pra-se.  It  was  followed  by 
Fugitive  Poetry  (1829)  and  Poems  (1831).  He  also  con- 
tributed frequently  to  magazines  and  periodicals.  In  1829 
he  started  the  American  Monthly  Mar/azine,  which  was 
continued  from  April  of  that  year  to  Augast  1831,  but 
failed  to  achieve  success.  On  its  discontinuance  he  went 
to  Europe  as  foreign  editor  and  correspondent  of  the  Kew 
York  Mirror.  To  this  journal  he  contributed  a  series  of 
letters,  which,  under  the  title  Pencillings  hi,'  the  Wat/,  were 
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published  at  London  in  1835  (3  vols.;  Philadelphia,  1836, 
2  Tob. ;  and  first  complete  edition.  New  York,  1841).  Their 
vivid  and  rapid  sketches  of  scenes  and  modes  of  life  in  the 
Old  World  at  once  gained  them  a  wide  popularity  ;  but  he 
was  censured  by  some  critics  for  indiscretion  in  reporting 
conversations  in  private  gatherings.  Notwithstanding, 
however,  the  small  affectations  and  fopperies  which  were 
his  besetting  weaknesses  as  a  man  as  well  as  an  author, 
the  grace,  ease,  and  artistic  finbh  of  his  style  won  general 
recognition.  His  Slingshy  Papers,  containing  descriptions 
of  American  life  and  adventure,  republished  in  1636  under 
the  title  Inkling»  of  Adventure,  were  as  successful  in  England 
as  were  his  PetKiUingt  by  the  Way  in  America.  He  also 
published  while  in  England  Jlelaine  and  Other  Poems 
(London,  1835 ;  New  York,  1837),  which  was  introduced  by 
a  preface  by  Barry  Cornwall.  After  his  marriage  to  Mary 
Stace,  daughter  of  General  Stace  of  Woolwich,  he  returned 
to  America,  and  settled  at  a  small  estate  ct  Oswego  Creek, 
just  above  its  junction  with  the  Susquehanna.  Here  he 
lived  off  and  on  from  1837  to  1842  and  wrot«  Letters  from 
Under  a  Bridge  (1840),  the  most  charming  of  all  his  works. 
During  a  short  visit  to  England  in  183940  he  published 
Two  Ways  of  Dying  for  a  Husband.  Returning  to  New 
York,  he  established,  along  with  George  P.  Morris,  a  news- 
paper entitled  the  Evening  Mirror.  On  the  death  of  his 
wife  in  1845  he  again  visited  England.  Keturning  to 
America  in  the  spring  of  1846,  he  again  married,  and 
established  the  National  Press,  afterwards  named  the  Home 
Journal.  In  1815  he  published  Dashes  at  Life,  in  1846  a 
collected  edition  of  his  Prose  and  Poetical  Works,  in  1849 
Rural  Letters,  and  in  1850  Life  Here  and  There.  In  the 
last-mentioned  year  ho  settled  at  Idlewild,  and  on  account 
of  failing  health  spent  the  remainder  of  his  life  chiefly  in 
retirement.  Among ,  his  later  works  were  Hurrygraphs, 
1851;  Outdoors  at  IdUwild,  1854;  Ragbag,  1855;  Pearl 
Fane,  1856  ;  and  the  ConvaUtcent,  1859.  He  died  20th 
July  1867,  and  was  buried  in  Mount  Auburn,  Boston. 

Hk  Poems,  with  memoir,  appeared  Iq  1567,  an  English  edition  of 
his  Poems  in  1868,  and  a  Stlettion  from  his  Prose  Writings,  edited 
bj  Henry  A.  Beers,  Now  York,  1885.  Ka  Lift,  by  Henry  A.  Beers, 
appeared  in  the  Beries  of  American  Men  cf  Letters  the  same  year. 

WILLIS,  TU0MA3  (1621-1675),  English  physician,  was 
born  at  Great  Bedwin,  Wiltshire,  on  27th  January  1621. 
He  studied  at  Christ  Church,  Oxford  ;  and  when  that  city 
was  garrisoned  for  the  king  ho  bore  arms  for  the  Royalists. 
He  took  the  degree  of  bachelor  of  medicine  in  1646,  and 
after  the  surrender  of  the  garrison  applied  himself  to  the 
practice  of  his  profession.  In  1660,  shortly  after  the 
Restoration,  be  became  Sedleian  professor  of  natural  philo- 
sophy in  p!ace  of  Dr  Joshua  Cross,  who  was  ejected,  and  the 
«ame  year  he  took  the  degree  of  doctor  of  physic.  In  1664 
he  discovered  the  medicinal  spring  at  Astrop,  near  Brackley 
in  Northamptonshire.  He  was  one  of  the  first  members 
of  the  Royal  Society,  and  was  elected  an  honorary  fellow 
of  the  Royal  College  of  Physicians  in  1664.  In  166C,  after 
the  fire  of  London,  he  removed  to  Westminster,  on  the  in- 
vitation of  Dr  Sheldon,  archbishop  of  Canterbury.  There 
he  rapidly  acquired  an  extensive  practice,  his  reputation 
and  skill  marking  him  out  as  one  of  the  first  physicians  of 
his  time.  IIo  died  at  St  Martin's  on  11th  November 
1675  and  was  buried  in  Westminster  Abbey. 

Willit  wm«  n<!mir"-.|  fir  hii  pioty  and  cliarity,  for  bU  (Imt)  inilght 
Into  natiinl  i  i  hilo^opliy,  anatomy,  and  cncuiiatry, 

and  for  the  ■.•  of  hin  Latin  •tvle.     Ho  wrote  in 

EngHth   A  y  ,         -    :   ,   .Mr'hnI  /or  Prruriing  Dum  that  art 

lyttl/rotn  Ui4  /n/eelton  oj  the  Pla.jut,  nnd  for  Curing  iru-h  as  art 
It\/fded.     Hl»  Latin  worlu  rnro  printeil  in  two  Tola.  4to  at  Geneva 
in  K.7«,  an  1  at  Am«»ril»m  in  1'!''2.     Hli  mndaon,  Browno  Willia, 
»»»  the  author  of  tcTcrsl  •ntl'iiuriiin  worlci. 
V«  M.ink.  KM  tf  IK$  Key,:  oa),^  t]  I'hftMaml,  Imim  (*!  •).,  tol.  l, 

WILLMORE,  Jamm  Thiditts  (1800-1863),  EiigUah 
line  engraver,  was  boni  at  Rristnall's  End,  Handswortb, 


near  Birmingham,  on  15th  September  IPOO.  At  the  age 
of  fourteen  he  was  apprenticed  to  William  Radcliffe,  a 
Birmingham  engraver,  and  in  1823  he  went  to  London 
and  was  employed  for  three  years  by  Charles  Heath.  He 
was  afterwards  engaged  upon  the  plates  of  Brockedon's 
Passes  of  the  Alps  and  T^umer's  England  and  Wales.  He 
engraved  after  Chalon,  Leitch,  Stanfield,  Landseer,  East- 
lake,  Creswick,  and  Ansdell,  and  especially  after  Turner, 
from  whose  Alnwick  Castle  by  Moonlight,  the  Old  T^m6- 
raire.  Mercury  and  Argus,  Ancient  Rome,  and  the  sub- 
jects of  the  Rivers  of  France  he  executed  many  admirable 
plates.  He  was  elected  an  associate  engraver  of  the  Royal 
Academy  in  1843.     He  died  on  12th  March  1863. 

WILLOW  {SaJijc),  a  very  well  marked  genus  of  plants 
constituting,  with  the  Poplar  (Populus),  tha  order  Saliea- 
cese.  Willows  are  trees  or  shrubs,  varying  in  stature  from 
a  few  inches  to  a  hundred  feet,  and  occurring  most  abund- 
antly in  cold  or  temperate  climates  in  both  hemispheres, 
and  generally  in  moist  situations.  They  are  not  unrepre- 
sented in  the  tropics,  but  have  hitherto  not  been  discovered 
in  Australia  or  the  South  Sea  Islands.  -  Their  leaves  are 
deciduous,  alternate,  simple,  generally  much  more  long 
than  broad,  whence  the  term  willow-leaved  has  become 
proverbial.  At  their  base  they  are  provided  with  stipules, 
which  are  also  modified  to  form  the  scales  investing  the 
winter  buds.  The  flowers  are  borne  in  catkins  or  amenta, 
which  are  on  one  tree  male  only,  on  another  female.     Each 


WiUow.     (1 )  Leaf  >hoot ;  (2)  nula  catkin ;  (3)  male  Sower ;  (<)  faiDal* 
catkin  ;  (5)  female  flower  ;  |6)  capeule,  openeU  ;  (7)  loed. 

male  flower  consists  of  a  small  scale  or  bract,  in  whose  axil 
are  usually  two,  sometimes  throe,  rarely  five  stamens,  and 
ktill  more  rnroly  a  larger  number.  In  addition  there  is  a 
small  glandular  disk,  which  assumes  difTorcnt  shapes  in 
different  species.  The  female  flowers  are  equally  aimplo, 
consisting  of  a  bract,  from  whoso  axil  arises  usually  a  very 
short  stalk,  surmoantcd  by  two  cnqicls  adherent  one  to  the 
other  for  their  whole  length,  except  that  the  upper  ends  of 
the  stylos  are  sojxiratcd  into  two  stigmns.  Wlitn  ripe  the 
two  caq>cl.H  separate  in  the  form  of  two  valvos  and  litx'ralt 
a  largo  nnmbcr  of  seeds,  each  provided  at  the  bn.io  with  a 
tuft  of  silky  hairs,  nnd  containing  a  straight  cml-rj-o  with- 
out any  invoting  pcrisporm  or  albumen.  Fcrlilimtion  i." 
effected  by  insects,  c^iHi-ially  by  bees,  which  are  directed 
in  tluir  nc<irch  by  thr  colour  and  fragrance  of  tho  flowers. 
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Some  pollen  must  also  bo  transported  by  the  \>-\nA  to  the 
(ero&le  flowers.  The  tuft  of  hairs  at  the  base  of  the  seed 
doul'tloss  WUitates  rapid  dispersion  of  the  seed,  early 
gcmiination  of  which  is  rendered  desirablo  owing  to  its 
te«uity  and  the  absence  of  any  jierispernu  Although  the 
limitations  of  the  genus  are  well  marked,  and  its  recogni- 
tion in  coosoquence  easy,  it  is  otherwise  with  regard  to 
the  species.  The  greatest  diSerenco  of  opinion  exists 
among  botanists  as  to  their  number  and  the  bounds  to  be 
assigned  to  each.  The  cross-fertilization  that  takes  place 
between  the  species  of  course  intensifies  the  difficulty. 
Andcrsson,  a  Swede,  spent  nearly  a  quarter  of  a  century  in 
their  investigation,  and  ultimately  published  a  monograph 
which  is  the  standard  authority  on  the  subject.  He  admits 
about  a  hundred  species.  Some  botanists  have  enumerated 
eighty  species  from  Great  Britain  alone,  while  others  count 
only  a  doien  or  fifteen.  To  illustrate  the  great  perplexity 
surrounding  the  subject,  we  may  mention  that  to  one 
species,  S.  nujriavu,  one  hundred  and  twenty  synonyms 
have  been  attached.  Some  of  the^ o  are  doubtless  such  as 
no  botanist,  with  adequate  material  for  formiii^  an  opinion, 
would  accept ;  but,  after  making  the  necessary  deductions 
for  actual  mistakes  and  misstatements,  there  still  remains 
a  large  number  upon  which  legitimate  differences  of  opinion 
prevail.  Andersson  says  that  he  has  rarely  seen  two  speci- 
mens of  this  species  which  were  alike  in  the  collective 
characters  offered  by  the  etature,  foliage,  and  catkins.  No 
better  example  could  be  found  of  the  almost  limitless  varia- 
tion in  so^alled  species,  so  that  the  attempt  to  define  the 
indefinable  can  at  best  result  only  in  an  arbitrary  grouping. 

Few  genera  have  great£T  claims  to  notice  from  an  economic  point 
of  view.  As  timber  trees  many  of  the  species  are  valuable  from 
their  rapidity  of  erowth  ajiil  for  the  production  of  light  durable 
wood,  serviceable  for  many  purposes.  Among  the  best  trees  of  this 
kiud  are  S.  fragilia,  especiatly  the  variety  known  as  S.  fragilis, 
T«r.  JiutsellutHa,  and  8.  alba,  the  white  or  Huntingdon  willow. 
These  trees  are  usually  found  growing  by  rivers'  banks  or  in  other 
moiat  situations,  and  are  generally  pollarded  for  the  purpose  of 
•ecoring  a  crop  of  straight  poles.  This  plan  is,  however,  objection- 
able, as  inducing  decay  in  the  centre  of  the  trunk.  Where  poles 
are  required,  it  is  tetter  to  treat  the  trees  as  coppice  and  to  cut  the 
trunk  level  with  the  soil.  S.  Caprsea,  a  hedgerow  tree,  generally 
grows  in  drier  situations.  It  is  a  useful  timber  tree,  and  its  wood, 
Ukfi  that  of  S.  alba,  is  prized  in  the  manufacture  of  charcoal.  Its 
catkins  are  collected  in  England  in  celebration  of  Palm  Sunday,  the 
eaily-coloored  Sowers  being  available  in  early  spring  when  other 
ueoorationa  of  the  kind  are  scatx^e.  Certain  sorts  of  willow  are 
largely  uaed  for  basket-making  and  wicker-work.  The  species 
employed  for  this  purpose  are  mostly  of  shrubby  habit,  and  are 
known  under  the  collective  name  of  osicra.  The  best  for  planting, 
according  to  Mr  Scaling,  is  the  bitter  osier,  S.  purpurea  ;  planted 
on  rich,  well^lrained  soil,  subject  to  occasional  immersion,  this 
willow  may  be  grown  profitably  for  basket-work.  It  is  also  well 
adapted  for  £orming  wind-breaks  or  screens,  or  for.  holding  the 
bank*  of  streams  and  preventing  the  removal  of  the  soil  by  the 
current  S.  riminaiij  is  one  of  the  best  of  the  green  osiers,  suitable 
for  boopa  and  valuable  for  retaining  the  soil  on  sloping  embank- 
menti.  S.  riUUina  yields  the  yellow  osiers.  Osiers  are  largely 
imported  into  England  from  Belgium  and  France,  but  might  with 
advantage  be  much  more  abundantly  grown  in  the  United  King- 
dom than  they  are.  They  are  easily  propagated  by  tnincheoiw  or 
cnttingi,  iiuerted  in  a  slanting  direction  into  the  soil  for  a  depth 
of  8  to  10  inches.  Mr  Scaling  recommends  that  they  be  planted 
18  ioche*  apart,  thus  employing  about  20,000  cuttings  per  acre, 
the  whole  ooirt  of  planting  being  estimated  at  £25  the  acre.  A  crop 
>•  obtained  the  third  year  after  planting,  and  one  may  be  expected 
annually  for  the  succeeding  ten  years.  The  average  yield  is  cited 
^t  9  to  7J  tma,  ranging  in  price  from  £2,  lOe.  to  £3,  lOs.  a  ton 
(nspeeled).  Land  unsuitable  for  root  or  grain  crops  can  be  utilized 
for  the  growth  of  osiers  ;  but,  aa  in  the  case  of  all  other  plants, 
good  cultivation,  including  the  selection  of  sorta  appropriate  to  the 
locality,  drainage,  manure,  tc,  ensures  the  best  return.  S.  atumi- 
•u><a  and  other  species  do  well  by  the  seaside,  and  are  serviceable 
o  wind-acroens,  nurae-trees,  and  hedges.  S.  daphnoida,  S.  repc-na, 
and  other  dwarf  kinds  are  useful  for  Binding  heathy  or  sandy  soil. 
In  addition  to  their  use  for  timber  or  basket-making,  willows  con- 
tain a  large  quantity  of  tannin  in  their  bark.  A  bitter  principle 
named  Sa'.icin  (j.c.  )  is  also  extracted  from  the  bark.  As  orna- 
meotfd  trees  some  willows  also  take  a  high  rank.     The  white  willow 


is  »  great  favourite,  while  the  drooping  habit  of  the  weeping  willow 
rendera  it  very  attractive.  Thou(;h  named  5.  babylonica,  it  is  really 
a  native  of  Chin,i,  the  willow  of  tile' Euphrates  (Ps.  cxxxvii. )  being 
in  all  pi-obability  PopxiUis  tuphratica.  S,  bnbylonicn  is  sometimes 
s|->oken  of  ns  rune's  willow,  having  l>oen  cultivated  by  that  poo t,  or 
aa  Nai)olcon's  willow,  because  his  tomb  at  St  llolona  is  overshadowed 
by  a  tree  of  thi/species,  from  which  many  otTsota  exist  or  are  reputed 
to  exist  in  modern  ganlens.  S.  regalis  haa  very  white,  silvery 
leaves.  S.  rosmarim/olia  is  remarkable  for  its  very  narrow  leaves, 
— purplish  above,  silvery  beneath. 

WILLUGHBY,  Francis  (1C35-1672),  English  orni- 
thologist and  ichthyologist,  who  is  memorable  as  the  pupil, 
friend,  and  patron  as  well  as  the  active  and  original  co- 
worker of  John  Ray  {q.v.),  and  hence  to  bo  reckoned  as 
one  of  the  most  important  precursors  of  Linnajus.  He 
was  the  son  of  Sir  Francis  Willughby,  and  was  born  in 
1635.  His  connexion  with  Ray  dated  from  his  studies  at 
Cambridge  (1G53-59);  and,  after  concluding  his  academic 
life  by  a  brief  sojourn  at  Oxford,  and  acquiring  consider- 
able experience  of  travel  in  England,  he  made  an  exten- 
sive Continental  tour  in  his  company.  The  specimens, 
figures,  and  notes  thus  accumulated  were  in  great  part 
elaborated  on  his  return  into  his  Omithologia,  which,  how- 
ever, he  did  not  live  to  publish,  having  injured  a  naturally 
delicate  constitution  by  alternate  exposure  and  over-study. 
This  work  was  published  in  1C7C,  and  translated  by  Ray 
as  the  Ornithology  of  Fr.  Willughby  (London,  1678,  fol.); 
the  same  friend  published  his  Ilistoria  Piscium  (1686,  fol.). 
Willughby  died  on  3d  July  1672. 

la  Ray's  preface  to  the  former  work  he  gives  "Willughby  much 
of  the  credit  usually  assigned  to  himself,  both  as  critic  and  system- 
atist  Thus,  while  founding  on  Gesner  and  Aldrovandus,  ho 
omitted  their  irrelevancies,  being  careful  to  exclude  '*  hieroglyphic.^^, 
emblems,  morals,  fables,  presages,  or  ought  else  pertaining  to  divinity, 
ethics,  grammar,  or  any  sort  of  humane  learning,  and  present  him 


[the  reader]  with  what  properly  belongs  only  to  natural  history." 
Again,  ho  not  only  devised  artificial  keys  to  his  species  and  genera, 
but,  "  that  he  might  clear  up  all  these  obscurities  [of  former  writers] 


and  render  the  knowledge  and  distinction  of  species  facile  to  all  that 
should  come  after,  he  bent  his  endeavours  mainly  to  find  out  certain 
characteristic  notes  of  each  kind,"  while  finally,  in  apologizing  for 
his  engravings,  ho  yet  not  unjustly  claims  that  "  they  are  best  and 
truest  of  any  hitherto  graven  in  br^ss."  See  further  OknituoLOOY, 
vol.  xviii.  p.  4. 

WILMINGTON,  the  largest  city  of  the  State  of  Dela- 
ware, United  States,  and  the  county  seat  of  New  Castle 
county,  is  situated  between  Brandywine  and  Christiana 
creeks  and  near  the  Delaware  river.  The  site  is  low,  but 
with  sufficient  slope  to  afford  suitable  drainage.  The 
surrounding  country  is  level  and  fertile,  and  is  devoted 
mainly  to  agriculture  and  manufactures.  Wilmington'  is 
a  railway  centre  of  considerable  importance,  being  entered 
by  the  Philadelphia,-  Wilmington,  and  Baltimore,  the 
Baltimore  and  Ohio,  and  the  Wilmington  and  Northern 
Railways.  The  Brandywine  and  Christiana  creeks  are 
navigable  for  vessels  of  light  draught,  and  the  Delaware 
can  float  vessels  of  the  largest  size  and  affords  ample 
har'oour  accommodation.  The  city  is  laid  out  quite  regu- 
larly. The  population,  which  in  1870  was  30,841,  in  1880 
was  42,478.  The  manufactures  in  1880  gave  occupation 
to  7852  persons,  the  principal  branches  being  the  manufac- 
ture of  paper  and  of  iron  and  steel,  shipbuilding,  and 
waggon  and  carriage  making.  The  trade  of  *he  city  is 
inconsiderable. 

Wilmington  was  settled  by  Swedes  in  1638..  The  settlement 
was  conquered  by  the  Dutch,  who  in  turn  handed  it  over  to  tho 
English.  It  was  chartered  as  a  city  in  1832,  and  since  the  middle 
of  the  century  has  grown  rapidly. 

WILMINGTON,  the  county  seat  of  New  Hanover 
county,  North  Carolina,  United  States,  the  principal  sea- 
port and  the  largest  city  of  the  State,  is  situated  on  the 
east  bank  of  Cape  Fear  river,  30  miles  from  the  ocean.  It 
has  railroad  communication  to  tho  north,  south,  and  west, 
and  this,  together  with  its  maritime  position,  makes  it  an 
imjjortant  shipping  point.    -.The  principal  objects  of  trade 
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are  lumber  (southern  pine),  naval  stores,  and  cotton.  The 
value  of  its  exiwrts  by  sea  exceeds  84,000,000  annually. 
The  city,  which  is  in  the  main  regularly  laid  out,  had  in 
1870  a  population  of  13,446,  and  in  1880  of  17,350,  of 
whom  GO  per  ce»t.  were  Xegroes. 

The  site  of  Wilmington  was  originally  occnpicd  by  a  town  named 
Newton,  Inid  oat  in  1733.  The  name  was  chaii^d  to  Wilmington 
six  years  later.  The  place  was  incorporated  as  a  city  in  1866. 
Durinj  the  Civil  W.or  it  wa3  the  principal  port  of  entry  for  the 
Confederate  hlockade-runners. 

WILMOT,  JoHs.     See  Rochesieb,  Eael  op. 

■\VILNO.     See  Vilxa. 

WILSOX,  Ale.xa.vder  (1766-1813),  "the  American 
ornithologist,"  was  born  in  Paisley,  Scotland,  on  6th  July 
1766.  His  father,  a  handloom  weaver,  soon  removed  to 
the  country,  and  there  combined  weaving  with  agriculture, 
distilling,  and  smuggling, — conditions  which  no  doubt 
helped  to  develop  in  the  boy  that  love  of  rural  pursuits 
and  adventure  which  was  to  determine  his  career.  At 
first  he  was  placed  with  a  tutor  and  destined  for  the  church ; 
but  his  father's  circumstances  soon  compelled  him  to 
apprentice  the  boy  to  his  own  trade.  The  lad's  real  life, 
however,  was  spent  in  reverie  and  versification,  and  in  long 
woodland  rambles,  in  the  course  of  which  he  combined  his 
poetic  musings  with  the  keen  observation  of  a  naturalist, 
supplemented  by  the  woodcraft  of  an  accomplished  poacher. 
As  these  tastes  developed,  he  decided  to  exchange  the  loom 
for  the  pedlar's  pack,  and  then  spent  a  year  or  two  in 
travelling  through  Scotland,  recordmg  in  his  journal  every 
matter  of  natural  history  or  antiquarian  interest,  like 
another  Sibbald  or  White  of  Selborne.  Having  incurred 
a  short  imprisonment  for  lampooning  the  master-weavers 
in  a  trade  dispute,  he  emigrated  to  America  in  1794. 
After  a  few  years  of  weaving,  peddling,  and  desultory 
observation,  he  became  a  village  schoolmaster,  and  in 
1800  obtained  an  appointment  near  Philadelphia,  where 
he  formed  the  acquaintance  of  Bartram  the  naturalist, 
from  whom  he  received  much  instruction  and  encourage- 
ment. Under  his  influence  Wilson  commenced  to  draw 
birds,  having  conceived  the  idea  of  illustrating  the  orni- 
thology of  the  United  States;  and  thenceforward  be  steadily 
accumulated  materials  and  made  many  expeditions.  In 
1806  ho  obtained  the  assistant-editorship  of  Bets' t  Eneyclo- 
pxdia,  and  thus  acquired  more  means  and  leisure  for  his 
great  work,  the  first  volume  of  which  appeared  in  the 
autumn  of  180S,  after  which  ho  spent  the  winter  in  a 
journey  "in  search  of  birds  and  subscribers."  By  the 
spring  of  1813  seven  volumes  had  appeared;  but  the 
arduous  expedition  of  that  summer,  in  search  of  the  marine 
waterfowl  to  which  the  remaining  volume  was  to  be  de- 
voted, gave  a  shock  to  his  already  impaired  health,  and 
soon  after  he  succumbed  to  dysentery  after  a  short  illness, 
dying  at  Philadelphia  on  23d  August  1813. 

Of  his  poemi,  not  eicoptinff  the  ToraUrt  (Philadelphia,  1605), 
nothinij  need  now  be  said,  save  that  they  no  doubt  8cr>*cd  to  derclop 
his  descriptiro  powcra.  His  American  Ornithology,  however,  re- 
mains a  fundamental  classic.  In  the  words  of  Jardino,  "Ho  was 
the  first  who  studied  the  birds  of  North  America  in  their  natural 
abodes  and  from  real  observation  ;  and  his  work  will  remain  ao 
aver  to  be  ailmirrd  testimony  of  enthusiasm  and  ncrseveranco,  one 
crrtAiiilv  r.nrivallcd  in  d<'scnption  ;  and,  if  some  plates  and  illustra* 
'  with  it  in  finer  workmsnship  or  pictorial  splendour, 

f  in  rivsl  it  In  fidojitv  .nd  tnith  nf  delineation."     Tlie 

'  ''       '  '       i     '       '       '.    taso  by  his  friend 

'  !  ri.iparto  {<  vols., 

1  ,  ' '  vi  was  also  repub- 

\Vilii.ihi  jA(<iiiie  \6  vuia.,  LA>udun.  1632),  and  an  etlt- 
'  ilire  works  has  been  ixlited  by  Rev.  A.   B.  Grosart 

(' '    /"'■)•    A  «tatun  WIS  also  erected  to  him  at  Paisley  in  1876. 

TV'II.SON,   Fl.fillKSfK.       S.o  ViiLtlsEXCS. 

WIUSOV,  Hf.nbv  (IHIJ  l.H7r.),  vice-president  of  the 
United  States  from  1873  to  1075,  wan  born  at  Fnrminglon, 
N.H.,  on  ICth  February  1812.  His  proiwr  noino  was 
Jeremiah  J.  Colbfth,     His  parents  were  day-labourers  and 


very  i)oor.  At  ten  years  of  age  he  went  to  work  as  a  farm- 
labourer.  The  boy  was  greedy  for  reading,  and  before  the 
end  of  his  apprenticeship  had  read  more  than  a  thousand 
volumes.  At  the  age  of  twenty-one,  for  some  unstated 
reason,  he  had  his  name  changed  by  Act  of  the  Legislature 
to  that  of  Henry  Wilson.  Walking  to  Katick,  Mass.,  he 
learned  the  trade  of  shoemaker,  and  by  it  supported  himself 
through  the  Concord  academy.  After  successfully  estab- 
lishing himself  as  a  shoe  manufacturer,  he  became  a  noted 
public  speaker  in  support  of  Harrison  during  the  presi- 
dential election  of  1840.  For  the  next  ten  years  he  was 
regularly  returned  to  the  State  legislature..  In  1S4S  he 
left  the  Wiig  party  and  became  a  "Free  Soiler."  The 
Free  Soil  party  nominated  him  for  governor  of  the  State 
in  1853,  but  he  was  defeated.  In  1855  he  was  sent  to  the 
United  States  Senate  by  the  Free  Soil  and  Democratic 
parties,  and  remained  there  by  re-elections  until  1873. 
When  the  Civil  War  broke  out  he  found  a  severe  test 
awaiting  him.  He  had  been  deeply  interested  from  1840 
until  1850  in  the  militia  of  his  State,  and  had  risen 
through  its  grades  of  service  to  that  of  brigadier-generaL 
He  was  now  made  chairman  of  the  military  committee,  and 
in  this  position  performed  most  laborious  and  important 
work  for  the  four  years  of  the  war.  The  position  offered 
boundless  and  safe  opportunities  for  becoming  wealthy. 
But  so  far  was  Wilson  from  using  them  that  he  died  poor, 
owing  to  his  necessary  neglect  of  his  private  atlairs. 
Sumner  says  that  in  1873  Wilson  was  obliged  to  borrow 
a  hundred  dollars  from  him  to  meet  the  expenses  of  his 
inauguration  as  vice-president.  The  Republicans  nomi- 
nated Wilson  for  the  vice-presidency  in  1872,  and  he  was 
elected  ;  but  he  died,  before  completing  his  term  of  service, 
at  Washington  on  22d  November  1875.  He  left  two 
small  but  useful  works,  Anti-Slavery  Measures  in  Cotup-ess 
(Boston,  1864)  and  Military  Measures  in  Congress  (Hart- 
ford, 1 868),  and  a  larger  work  in  three  volumes.  The  Sise 
and  Fall  of  the  Slaiv  Poxcer  in  America  (Boston,  1871-76). 
His  Life  has  been  written  by  E.  Nason  and  by  J.  B.  Mann. 
^\^LSON,  Horace  Uxyhah  (1786-1S60),  one  of  the 
most  distinguished  Orientalists  of  England,  was  born  in 
London  on  26th  September  1786.  He  was  educated  for 
the  medical  profession,  and  on  completing  his  studies  went 
out  to  India  in  1 808  as  an  assistant-surgeon  on  the  Bengal 
establishment  of  the  East  India  Company.  Instead  of 
entering  the  regular  medical  service,  however,  his  know- 
ledge of  chemistry  and  the  practical  analysis  of  metals 
caused  him  to  be  attached  to  the  mint  at  Calcutta,  where 
ho  was  for  a  time  associated  with  John  Leydcn,  the  Scottish 
poet  and  Orientalist.  It  was  not  long  before  he  himself 
became  deeply  interested  in  the  ancient  language  and  litera- 
ture of  India,  and  attracted  the  attention  of  Henry  T. 
Colebrooko,  the  famous  Sanskrit  scholar,  on  whose  recom- 
mendation he  was  in  1811  a]ipointcd  secretary  to  the  Asiatic 
Society  of  Bengal.  In  1813  he  published  the  San.skrit  text 
— with  a  graceful,  if  somewhat  free,  translation  in  English 
rhymed  versc^of  Kalidasa's  charming  lyrical  poem,  the 
Meghaduta,  or  Cloud-Messenger  (2d  ed.  1843,  3d  ed.  1867). 
lie  then  undertook  the  arduous  task  of  prr|>aring  the  first 
Sansl-rii-  English  Dictionary  from  materials  compiled  by 
native  scholar.s  for  the  college  of  Fort  William,  supple- 
mentcd  by  his  own  researclics.  The  work  appeared  in 
1819,  prefaced  with  an  excellent  general  survey  of  Sanskrit 
Icaicology.  A  second,  much  enlarged,  e<lition,  but  without 
the  introduction,  was  published  in  1832,  and  ha<  recently 
boon  rcprititcd  ot  Calcutta.  Tlic  apmarance  of  Uro  Die- 
ticmary  at  once  placed  Wilson  in  the  first  rank  of  Snn.skril 
scholars ;  nml,  while  jiatiently  pursuing  his  study  of  tho 
writings  and  institutions  of  ancient  India,  ho  I>ccamo  ono 
of  tho  most  valuable  contributors  to  tho  Asiatic  lirsearcha 
and  tho  Calcutta  Qwtr'trlj/,    Among  hi*  more  import«ot 


WILSON 


591 


coDtribalions  to  these  journals  may  bo  mentioned  essays 
on  the  "  Mc»lic»l  and  Surgical  Sciences  of  the  Hindus" 
(1SJ3);  tho"  Hindu  HistorV  of  Kashmir'' (1S24);  "Hindu 
Fiction"  (ISiS);  and  his  masterly  "Account  of  the  Re- 
ligioua  Sects  of  the  Hindus,  their  History,  Doctrines,  and 
Practices"  (ISiS-^i).  In  1627  ho  published  Srltct  Spfd- 
wieiu  of  the  Theatre  of  the  Hitulus,  in  3  vols.,  in  which, 
besides  a  very  full'and  highly  appreciative  survey  of  Indian 
dramaturgy,  which  still  remains  the  standard  authority  on 
the  subject,  ho  offered  elegant  translations  of  six  complete 
plays  and  short  accounts  of  twenty-three  others.  This 
work  was  reprinted  in  London  in  1S35,  in  2  vols.,  and 
again  in  Wilson's  CoilecteJ  n'orh  (vols.  xi.  and  xii.).  Of 
considerable  importance,  alike  to  Sanskrit  and  vernacular 
students,  and  to  Eastern  antiquarians  generally,  was  his 
next  publication,  the  .Vacietisie  Collection  (2  vols.,  1828; 
2d  ed.  in  one  vol.,  1S82),  being  a  descriptive  catalogue  of 
the  extensive  collection  of  Oriental,  especially  South  Indian, 
MSS.  and  antiquities  made  by  Col.  Colin  Mackenzie,  and 
purchased  from  his  widow  by  the  Indian  Government,  now 
deposited  partly  in  the  India  Office,  London,  and  partly  at 
Madras.  Neither  his  extensive  literary  researches,  how- 
ever, nor  the  official  duties  of  an  assay  master  and  mint 
secretary,  at  any  time  prevented  Wilson  from  taking  a  pro- 
minent part  in  all  social  amusements  of  the  Anglo-Indian 
community  of  Calcutta,  especially  in  musical  and  theatrical 
entertainments.  His  interest  in  political  and  economic 
affairs  in  India  is  sho\vn  by  his  HUtorical  Sketch  of  the 
First  Burmese  War,  tcilh  Documents,  Political  and  Geo- 
graphical (1827^  reprinted  in  London),  and  his  Review  of 
the  External  Commerce  of  Bengal  from  1813  to  1828 
(1830),  as  well  as  by  his  History  of  British  India,  from 
1805  to  1835,  in  continuation  of  Mill's  Bislory,  3  vols. 
(1844-48),  and  largely  based  on  his  personal  impressions 
and  recollections.  He  also  acted  for  many  years  as  secre- 
tary to  tlie  committee  of  public  instruction.  As  such,  ho 
not  only  organized  and  superintended  the  studies  of  the 
Hindu  College  frcfm  the  time  of  its  establishment,  )jut  took 
a  leading  part  in  the  promotion  of  public  education  among 
the  natives,  and  the  introduction  of  the  English  language 
and  European  science,  although,  as  one  of  the  staunchest 
opponents,  on  grounds  of  expediency  and  feasibleness,  of 
the  proposal  that  English  should  be  made  the  sole  medium 
of  instruction  in  native  schools,  he  became  for  a  time  the 
object  of  bitter  attacks.  Long,  however,  before  this  con- 
troversy came  to  an  end  he  had  been  called  away  to  a 
different  sphere  of  scholarly  activity.  In  1832  the  uni- 
versity of  Oxford,  in  recognition  of  his  services  to  Oriental 
scholarship,  selected  Dr  Wilson  to  be  the  first  occupant  of 
the  newly  founded  Boden  chair  of  San.skrit.  Shortly  after 
his  return  to  England  he  was  also  appointed  librarian  to 
the  East  India  Company.  He  now  found  himself  in  a 
position  singularly  favourable  to  learned  research  and 
literary  pursuits ;  and  the  long  record  of  his  subsequent 
work  shows  that  he  made  the  best  of  his  opportunities. 
He  immediately  joined  the  Royal  Asiatic  Society,  and, 
succeeding  Colebrooke  as  director  (in  1837),  he  was  the 
very  soul  of  the  society  up  to  the  time  of  his  death,  scarcely 
a  number  of  its  journal  appearing  without  some  interest- 
ing contribution  from  his  pen.  His  death  took  place  at 
London  on  8th  May  1860. 

Of  thete  contributions  we  need  only  mention  hete  his  "  Historical 
Sketch  of  the  Kingdom  of  Pandya"  (1836),  based  on  documents  con- 
tained in  the  Mackenzie  collection  ;  the  continuation  of  his  "  Ana- 
Jjraia  of  the  Pnrinaa  "  (1836),  begun  in  the  Bengal  Society's  Journal 
(1832) ;  "Civil  and  Religious  Institutions  of  the  Sikhs"  and  "  Re- 
ligioua  Festivals  of  the  Hindus"  (1848) ;  "Analysis  and  Revised 
Translation  of  the  Rock  Inscriptions  of  Kapur  di  Giri"  (1860) ;  and 
hii  popular  lecture  "On  the  Present  SUte  of  the  Cultivation  of 
OrienUl  LiUraturo  "  (1852).  Hardly  less  numerous,  and  certainly 
not  leaa  valuable,  are  his  separate  publications  during  this  period, 
by  which  important  light  was  thrown  on  many  departments  of 


Kastcm  inquij-y.  The  most  noteworthy  of  these  works  are  the 
text  of,  ond  commentary  on,  the  .SiinkhynKlirikii  (1837),  being  a  vciy 
|H)pular  summiii-y  of  the  S:\nkhya  jihilosophy,  with  a  translation 
(of  the  text  by  Colebrooke,  and  tlio  coninientary  by  Wilson) ;  trans- 
lation of  the  yi^nu  PtirAna  (1810,  2d  annotated  ed.  by  F.  E. 
HaU  ;  ii'orks,  vols,  vi.-x. ) ;  Ariaiia  AtUiqua,  Antiquities  and  Coins 
o/  Afghanistan  (1811) ;  edition  of  Dasakum&iacharita  (1846) ;  Qloss- 
any  of  Indian  lievenue.  Judicial,  itc.,  2Vr»is(1855) ;  Translation  of  the 
First  Fiyur  Ashhil-as  (mthor  more  than  one-half)  o/the  Sacred  Hymns 
of  the  lliifvcAi,  3  vols,,  18iO;)7  ;  Oram/nar  of  the  SanslTil  Lan- 
yuagc,  in  several  editions ;  and  two  lectures  on  the  Religious  Practices 
and  Opinions  of  tJte  Hindus,  delivered  at  Oxford  in  IS-IO.  In  the 
Collected  Works  (12  vols.)  the  more  valuable  of  his  papers  and  lec- 
tures form  throe  volumes  of  essays  on  Sansk-ril  Literature  and  two 
volumes  of  essays  on  The  Religion  of  the  Hindus,  edited  by  Dr 
R.'  Rost  AVhile  in  point  of  accurate  scholarship  Wilson  was  per- 
haps scarcely  the  equal  of  Colebrooke,  any  deficiency  in  this  respect 
is  far  more  than  counterbalanced  by  the  many-sidedness  of  his 
genius,  by  literary  powers  of  a  very  high  order,  by  his  admirablo 
artistic  taste,  and  by  broad  human  sympathies,  which  enabled  him 
fully  to  appreciate  and  enjoy  the  merits  and  beauties  of  the  ancient 
Indian  literature.  A  considerable  number  of  Sanskrit  MSS.  (B40 
vols.)  collected  by  Wilson  in  India  are  now  in  the  Bodleian. 

WILSON,  John  (1785-1854),  better  known  as  Christo- 
pher North  (the  pen-name  which  ho  used  in  his  contri- 
butions io  BlackwoocT s  Magazine),  was  born  at  Paisley  on 
18th  May  1785.  His  father,  who  bore  the  same  name  with 
himself,  was  a  wealthy  gauze  manufacturer  of  no  particular 
family  or  education.  His  mother,  Margaret  Sym,  was  of 
gentler  blood,  possessing  also  beauty  and  talents.  John 
was  the  fourth  child,  but  the  eldest  son,  and  ho  had  nine 
brothers  and  sisters.'  He  appears,  like  many  Scotchmen 
of  genius,  to  have  been  rather  irregularly  educated  in  his 
earlier  days, — the  best  of  his  physical  and  sporting,  if  not 
of  his  scholastic,  training  being  received  at  the  manse  of 
the  village  of  Mearns,  of  which  constant  notices  appear  in 
the  Essays.  He  was  only  twelve  when  he  was  first  entere<l 
at  the  university  of  Glasgow,  and  he  continued  to  attend 
various  classes  in  that  university  for  six  years,  being  for  the 
most  part  doaficiled  with  and  under  the  tutorship  of  Prof. 
Jardine.  His  father's  death  had  immediately  preceded  his 
first  entry  at  Glasgow.  In  these  six  years  Wilson  "  made 
himself  "  in  all  ways,  acquiring  not  inconsiderable  scholar- 
ship, perfecting  himself  in  all  sports  and  exercises,  and 
falling  in  lovo  with  a  certain  "  Margaret,"  who  was  the 
object  of  his  affections  for  several  years.  The  most  curious 
literary  memorial  of  these  early  years  is  a  letter  to  Words- 
worth, written  in  1802  without  any  personal  acquaintance 
or  introduction,  and  betraying  not  a  little  priggishness,  as 
we  should  now  count  it,  but  in  that  respect  only  showing 
the  difference  of  contemporary  manners,  and  interesting  as 
being  the  first  evidence  of  what  was  nearly  a  lifelong 
connexion  of  admiring  though  sometimes  recalcitrant 
criticism.        « 

In  Juno  1803  Wilson  was  entered  as  a  gentleman 
commoner  at  JIagdalen  College,  Oxford.  Men  have 
seldom  felt  more  than  Wilson  the  charm  which  Oxford 
exercises  on  all  but  a  very  few,  and  generally  (with  some 
noteworthy  exceptions,  such  as  Gibbon  and  Jeffrey)  very 
worthless,  sons  ;  and  in  much  of  his  later  work,  notably  in 
the  essay  called  "Old  North  and  Young  North,"  he  has 
expressed  his  feeling.  But  it  does  not  appear  that  his 
Magdalen  days  were  altogether  happy,  though  he  perfected 
■himself  in  "bruising,"  pedestrianism,  and  other  sports,  and 
read  so  as  to  obtain  a  brilliant  first  cla.ss.  His  love  affairs 
with  "Margaret"  did  not  go  happily,  and  he  seems  to  have 
made  no  intimate  friends  at  his  own  college  and  few  in 
the  university.  He  took  his  degree  in  1807  and  found 
himself  at  twenty-two  his  own  master  ;  and  he  had  a  good 


^  The.  youngest  brother  was-  Jqraes  Wilson  "of  Woodville "  (1795- 
1856),  who  became  a  zoologist  of  some  repute.  He  contributed  to 
Blackwood's  Magazine  and  to  the  North  British  and  Quarterly  Reviews, 
and  wrote  most  of  the  articles  on  natural  history  ( "  Entomology," 
"  Helminthology,"  "Mammalia,"  "Ornithology,"  "  Reptiles, "  &c. )  in 
the  seventh  'edition  of  the  Encyclopedia  Britannica. 
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income,  no  father  or  guardian  to  control  him,  no  property 
requiring  management,  and  apparently  was  not  Tinder  the 
influence  of  the  etiquette  which  in  similar  circumstances 
generally  makes  it  necessary  for  a  young  man  to  adopt  some 
profession,  if  only  in  name.  His  profession  was  an  estate 
on  Windermere  called  EUeray,  and  ever  since  imperishably 
connected  with  his  name.  Here  he  built,  boated,  wrestled, 
shot,  fished,  walked  (he  was  always  an  astonishing  pedes- 
trian), and  otherwise  diverted  himself  for  four  years,  besides 
composing  or  collecting  from  previous  compositions  a  con- 
siderable volume  of  poems.  But  Wilson  was  too  genuine  a 
man  to  be  happy  without  a  wife,  and  in  ISIO  the  place  of 
"  Margaret "  was  taken  by  Jane  Penny,  a  Liverpool  girl  of 
some  family  and  fortune,  whom  he  married  on  11th  May 
1611.  Tlie  Isle  of  Palms,  his  first  published  volume, 
consisting  of  poems,  was  issued  not  long  after  this.  Four 
years  of  married  life  at  Elleray  succeeded,  which,  except 
as  being  happier  and  therefore  less  historied,  do  not  seem 
to  have  differed  much  from  the  earlier  four.  Then  came 
the  event  which  definitely  made  a  working  man  of  letters 
of  AVilson,  and, without  which  he  would  probably  have 
produced  a  few  volumes  of  verse  and  nothing  more.  His 
whole  fortune,  or  at  least  the  major  part  of  it,  was  lost  by 
the  dishonest  speculation  of  an  uncle  in  whose  hands,  with 
no  doubt  rather  culpable  carelessness,  Wilson  had  left  it. 
At  the  same  time  this  hard  fate  was  by  no  means  unquali- 
fied in  its  hardness.  His  mother  had  a  house  in  Edin- 
burgh, in  which  she  was  able  and  willing  to  receive  her 
son  and  his  family ;  nor  had  he  even  to  give  up  Elleray, 
though  henceforward  ho  was  not  able  constantly  to  reside 
in  it.  He  read  law  and  was  called  to  the  Scotch  bar,  taking 
plentiful  sporting  and  pedestrian  excursions,  on  some  of 
which  his  wife  accompanied  hira,  publishing  in  1816  a 
second  volupie  of  poems  (The  City  of  tht  Plague),  and 
generally  leading  e  very  pleasant  life,  if  not  such  an  entirely 
independent  one  as  formerly.  The  year  1817  was  the 
turning  iioint  in  Wilson's  life.  The  famous  Cevallos 
article,  which  resulted  in  the  secession  of  Scott  and  other 
Tories  from  the  Edinbnrgh  RevUw  and  the  establishment 
of  the  Qua)ierly,  was  years  earlier ;  but  there  had  still 
been  no  formal  declaration  that  the  "  Blue  and  Yellow  " 
was  for  ^\^ligs  only.  Wilson  was  a  Tory  and  the  son  of 
Tories  ("  If  you  turn  Whig,  John,"  said  his  mother  to  him, 
"  this  house  will  not  hold  you  and  mo  "),  but  ho  was  glad  to 
accept  Jeffrey's  invitation  to  contribute.  Almost  at  the 
same  lime,  however,  a  far  more  suitable  chance  appeared. 
Wilson  was  not  patient  of  being  edited,  and  his  reckless 
humour  as  well  as  his  political  bias  would  in  the  long  run 
have  pretty  certainly  disqualified  him  for  tl;o  £Jinhurgh. 
The  growth  of  Blackicocxtt  Magazine,  and  its  sudden  trans- 
formation from  a  colourless  or  Whiggish  monthly  rival  to 
Constable's  Review  into  an  organ  at  onco  of  the  most  red-hot 
Toryism  in  politics  and  of  the  wildest  irreverence  towards 
received  notions  in  literature  and  other  matters,  took  pUco 
in  the  same  year.  Tlie  petard  of  the  "Chaldco  Manuscript," 
nominally  duo  to  Hogg,  but  with  most  of  the  gunpowder 
put  in  Viy  Wilson  und  Lockhart,  determined  the  character 
of  the  new  f^riodicol,  and  WiLion's  career  was  fixed.  Ho 
was  never  exactly  editor,  for  tho  powers  of  "  Christopher 
North  "  in  that  rcs|>cct  were  a  fantastic  imagination  ;  and 
we  have  dcfinito  and  authoritative  assertions,  not  only  that 
he  never  rcccivcl  any  ntipcnd  for  editing,  but  that  tho  pub- 
lisbcm  always  retained  a  certain  supervision  oven  over 
Wilson's  own  contributions.  Tho  famous  scries  of  tho 
Kocitt  Amhroiianjt  is  said  to  havo  been  of  >raginn's  inven- 
tion, and  for  nearly  Icnyoom  was  «o  v«ry  ]iartially  representa- 
tive of  Wilaon's  own  wnrk  and  thought  that  nono  of  its 
nnmbem  during  that  time  have  been  included  by  his  son-in- 
Iaw  in  the  authorized,  but  by  no  means  complete,  edition. 
LocUtart,  a  somewhat  lou  genial  but  (or  more  concentrated 


and  deliberate  writer,  was,  until  his  departure  for  London 
to  take  charge  of  the  Quarterly,  at  least  as  potent  in  the 
management  as  Wilson ;  and,  although  the  facts  are  not 
known  with  absolute  certainty,  there  is  no  doubt  that  it 
was  a  daring  "  alarum  and  excursion  "  of  Lockhart's,  under 
the  alias  (one  of  many)  of  Baron  von  Lauerwinkel,  which 
caused  Jeffrey,  nominally  because  of  an  attack  on  Prof. 
PLiyfair,  but  obviously  for  other  reasons,  to  inform  Wilson, 
almost  in  so-  many  words,  that  his  further  contributions 
were  not  desired  for  the  Edinhurgh.  Wilson  had  also  some 
share — though,  if  internal  evidence  may  be  trusted,  not 
much — in  Lockhart's  Petet't  Lettert,  which,  harmless  as 
they  seem  nowadays,  infuriated  the  AVhig  society  of  the 
Scottish  capital. 

The  first  result  of  this  new  business  on  Wilson's  general 
mode  of  life  was  that  he  left  his  mother's  house  and  estab- 
lished himself  (1819)  in  Ann  Street,  Edinburgh,  on  his 
own  account  with  his  wife  and  family  of  five  children. 
The  second  was  much  more  unlookcd  for :  it  was  his 
candidature  for  and  election  to  the  chair  of  moral  philo- 
sophy in  the  university  of  Edinburgh  (1820).  To  speak 
honestly,  his  qualifications  for  the  post  were  almost  iiiY, 
even  if  the  fact  that  the  best  qualified  man  in  Great 
Britain,. Sir  William  Hamilton,  was  also  a  candidate,  be 
left  out  of  the  question.  But,  luckily  for  Wilson  and  for 
letters,  the  matter  was  made  a  political  one ;  the  Tories 
still  had  a  majority  in  the  town  council ;  he  was  power- 
fully backed  up  by  friands,  Scott  at  their  head ;  and  his 
adversaries  played  into  his  hands  by  attacking,  not  his 
competence  (which,  as  has  been  said,  was  very  vulnerable), 
but  his  moral  character,  which  was  not  open  to  any  fair 
reproach.  Yet  he  made  a  very  excellent  professor,  never 
perhaps  attaining  to  any  great  scientific  knowledge  in  his 
subject  or  power  of  expounding  it,  but  acting  on  generation 
after  generation  of  students  with  a  stimulating  force  that 
is  far  more  valuable  than  the  most  exhaustive  knowledge 
of  a  particular  topic.  His  duties  left  him  plenty  of  time 
for  magazine  work,  and  for  many  years  his  contributions 
to  BlacinKxxi  were  extraordinarily  voluminous.  Most  of 
the  best  and  best-known  of  them  appeared  between  1805 
and  1835,  that  is,  between  tho  departure  of  Lockhart  for 
London  in  tho  former  year  and  the  death  of  Blackwood 
the  publisher  and  of  Mrs  Wilson  in  the  latter. 

The  domestic  events  of  Wilson's  life  in  the  last  thirty 
years  of  it  may  be  verj-  briefly  told.  He  oscillated  betwe«n 
Edinburgh  and  Elleray,  with  plentiful  excursions  and 
summer  residences  elsewhere,  a  »oa  trip  on  board  the 
Experimental  Squadron  in  the  Channel  during  the  summer 
of  1832,  and  a  few  other  unimportant  diversions.  The 
death  of  his  wife  was  an  exceedingly  severe  blow  to  him. 
especially  as  it  coincided  very  nearly  with  that  of  his 
friend  Blackwood.  For  many  years  after  it  (though  ho 
never  u|>  to  the  date  of  his  death  gave  up  writing)  his 
literary  work  was  intermittent,  and,  with  some  exceptions, 
not  up  to  the  level  of  tho  earlier.  Late  in  1S50  his  health 
showed  definite  signs  of  breaking  up  ;  and  in  tho  next  year 
a  civil  list  |>cnsion  of  X300  a  year  was  conferred  on  hiu). 
Ho  died  at  Edinburgh  on  3d  April  1854. 

IJut  a  v«ry  umall  part  of  \\'il»on'*  fTtrni«ivc  work  wrv     ■  ^  '    '  .  i 
in  a  collpf-tci  anJ  pcncrally  afr*>Mible  form  (luring  hi* 
rjiiff  and  alliimt  »ole  exrrptiont  Wing  tho  two  volii- 
aboTfl  rfferrvd  to,  tho  Lighti  and  Shndoict  ^  So^iUJi  Lv- 
tale*  and  akctchra),  and  th«  Jieereatiomt  of  Chnttophtr  .^ 
•election,  moitly  limilrd  to  anortiDg  and  df«rr  ;  '      » 

ftiagajtni"  arli'  Ir«.     Theao  volumpa,  with  a  afl-  ' 

A\W/«  Amt'T>.^u\i\m  in  fnur  roluinca,  aii>l  of  fun 
and  ini.itfinalivr,  alio  in  four  volumra,  nrre  colInt^U 
unifnrmly  aftrr  hi»  daath  hr  hii  aoninlaw.   Prof.    I 

rollrction  ii  vriy  far  from  cznauttire  ;  and.  thntiRh  it  

contain!  niMt  of  hi>  Ir^at  work  and  rnniiwintivrly  liltir  that  u 
not  Roo«l,  It  haa  Ivrn  complained,  with  »ome  Juitirr,  that  tht 
charactcritlfr.  If  rather  imniMurr,  iiroiliictiont  of  hia  fir«l  eight 
yeara  on  UlnUyrood  ar«  slmoit  ratitcly  onutttU,  that  tha  .V<x-<(j  an 
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(Inn  bot  in  put,  if  in  th«ir  b«st  pirt,  and  thtt  >t  I»9t  tlina  long, 
important,  ind  int^rrsting  wrirs  oT  (upors,  less  desultory  than  is  his 
von  I,  on  *'Sp«ni*r,"  on  "  British  Critics,"  anii  tlu- set  called  "Dies 
DoTMlea,"  haTtf  h<«n  lel\  out  attogvthcr.  ^VlIsou's  characteristics 
are,  faoverer,  anifonn  enough,  and  the  standard  edition  exhibits 
them  sufficiently,  if  not  exhaustively.  His  itoenia  nmy  bo  dismissed 
at  onc«  as  little  more  than  interesting.  They  would  probably  not 
bare  been  vritten  at  all  if  he  had  not  beeu  a  young  n\.iu  in  the 
lime  of  the  full  Hood  of  influence  of  Coleridge,  Wordsworth,  Byron, 
and  ScotL  Ilia  prose  tales  hare  in  some  estimates  stood  higher, 
bat  will  hardly  aurvire  the  tests  of  universal  criticism.  It  is  as  an 
•Mavist  and  critic  of  the  most  abounding  geniality,  if  not  genius, 
of  great  acutenes.**,  of  extraordinary  elo«iuence,  and  of  a  fervid  and 
manifold  symi«athy,  iu  which  he  has  hardly  an  et^ual,  that  "  Chribto- 
pher  North"  lircs  and  will  live.  The  yoct<4  Amhrosianx^  a  series 
of  convivial  table-talk,  giving  occasion  to  wonderfully  various 
digreaaioDS  of  criticism,  description,  and  miscellaneous  writing,  h.ivc 
been  of  late  years  ranked  far  below  their  real  value.  From  their 
origin  it  necessarily  followed  that  there  was  much  that  is  ephemeral, 
t  certain  amount  that  is  purely  local,  and  something  that  is  purely 
trivial  in  them.  But  their  dramatic  force,  their  incessant  Hashes 
of  happy  thought  and  happy  expression,  their  almost  incomparable 
fiilnesa  of  life,  and  their  maguiAcent  humour  give  them  all  but  the 
highest  place  among  genial  and  recreative  Hteratui'c.  It  is  often 
thought,  and  sometimes  said,  that  no  one  but  a  Scotchman  can  relish 
them — an  utter  mistake,  against  which  it  is  desirable  most  ener- 
ptically  to  testify  in  the  name  of  lovers  of  them  who  have  not  a 
drop  of  Scottish  blood  iu  their  veins.  The  same  qualities,  together 
with  a  greater  share  of  purely  literary  and  critical  power  (to  the 
aisphy  of  which  the  form  of  the  Nocta  was  inimical),  and  of  a 
sometimes  abused  but  very  admirable  faculty  of  word. painting, 
appear  in  the  miscellaneous  essays.  Wilson's  defects  lay  in  the 
directions  of  measure  and  of  taste  properly  so  called,  that  is  to  say, 
of  the  modification  of  capricious  likes  and  dislikes  by  reason  and 
principle.  He  is  constartly  exaggerated,  boisterous,  wanting  in 
refinement  But  these  are  the  almost  necessary  defects  of  his 
qaalities  of  enthusiasm,  eloquence,  and  generous  feeling.  The  well- 
known  adaptation  of  phrase  in  which  ne  not  recanted  but  made 
up  for  numerous  earlier  attacks  on  Leigh  Hunt,  "  the  Animosities 
are  luorta],  but  the  Humanities  live  for  ever,"  shows  him  as  a 
writer  at  his  very  best,  but  not  without  a  little  characteristic  touch 
of  grandiosity  and  emphasis.  As  a  literary  critic,  as  a  sportsman, 
as  a  lover  of  nature,  and  as  a  convivial  humorist,  he  is  not  to  bo 
shown  at  equal  advantage  in  miniature  ;  but  almost  any  volume  of 
his  miscellaneous  works  will  exhibit  him  at  full  length  in  cither 
capacity  or  in  all. 

The  ehJef,  if  not  the  sole,  authentic  source  of  information  for  Wilson's  life  is 
the  ffiemou-  by  hij  Uaoghter,  Mrs  GorUon  (Edinburgli,  1S62).  (G.  SA.) 

■\^^LSOX,  Richard  (1714-1782),  English  landscape 
painter,  was  bom  at  Penegoes,  Montgomeryshire,  where 
his  father  was  a  clergyman,  on  1st  August  1714.  His 
early  taste  for  art  was  observed  by  a  relative  of  his  mother. 
Sir  George  Wynne,  who  in  1729  sent  him  to  London  to 
study  under  Thomas  Wright,  a  little-known  portrait  painter 
of  the  time,  by  whom  he  was  instructed  for  six  years. 
He  then  started  on  his  own  account,  and  was  soon  in  a 
good  practice.  Among  his  commissions  was  a  full-length 
of  the  prince  of  Wales  and  the  duke  of  Yorli,  painted 
lot  their  tutor,  the  bishop  of  Norwich.  Examples  of  his 
portraits  may  be  studied  in  Greenwich  Hospital,  in  the 
Garrick  Club,  and  in  various  private  collections.  In  1749 
Wilson  visited  Italy,  where  he  spent  six  years.  He  had 
previously  executed  some  landscapes,  but  it  was  now  that 
the  advice  of  Zuccarelli  and  Joseph  Vernet  decided  him  to 
adopt  this  department  of  art  exclusively.  He  studied 
Claude  and  Poussin,  but  retained  his  own  individuality, 
and  produced  some  admirable  views  of  Rome  and  tho 
Campagna.  In  1755  he  returned  to  England,  and  became 
one  of  the  first  of  English  landscape  painters.  Niobe,  one 
of  his  most  powerful  works,  was  exhibited  at  the  Society 
of  Artists  in  1 760.  On  the  establishment  of  the  Royal 
Academy  in  1763  he  was  appointed  one  of  the  original 
members,  and  he  was  a  regular  contributor  to  its  exhibi- 
tions till  1780.  He  frequently  executed  replicas  of  his 
more  important  subjects,  repeating  some  of  them  several 
timesj  in  the  figures  which  he  introduced  in  his  land- 
scapes he  was  occasionally  assisted  by  Mortimer  and  Hay- 
man.  During  his  lifetime  hLs  landscapes  were  never 
widely  popular ;  his  temper  was  consequently  embittered  I 
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by  ncplect,  and  so  impoverished  was  he  that  ho  was  obliged 
to  secludo  himself  in  an  ob.icuro,  halffiirnishcd  room  in 
Tottenham  Court  Road,  London.  In  177G,  however,  ho 
obtained  the  post  of  librarian  to  tho  Academy ;  and  by 
tho  death  of  a  brother  he  acquired  a  small  property  near 
Llanferras,  Denbighshire,  to  which  he  retired  to  spend  his 
last  days,  and  where  he  died  suddenly  in  May  1782. 
After  his  death  his  fame  increased,  and  in  1814  about 
seventy  of  his  works  were  e.\hibited  in  the  British  Institu- 
tion. The  National  Gallery,  London,  contains  nine  of  his 
landscapes. 

The  works  of  Wilson  are  skilled  and  learned  compositions  rather 
than  direct  transcripts  from  nature.  His  laiidscipes  are  treated 
with  great  breadth,  and  with  a  power  ef  generalization  which  occa- 
sionally led  to  a  disregard  of  detail.  fhoy  are  full  of  classical 
feeling  and  poetic  sentiment  ;  tlioy  possess  noble  qualities  of  colour, 
and  of  delicate  silvern  tone ;  and  their  handling  is  vigorous  and  easy, 
the  work  of  a  painter  who  was  thoroughly  master  of  his  materials. 

See  Stuilits  and  Designs  t-y  Kjchard  iVition,  done  al  Home  in  the  near  1753 
(Ov[nr<l..lSll);  T.  WriRht,  Some  Accounl  of  llie  Life  0/ Hichanl  Il'iVson  (l-ondon, 
isi'l)  ;  Thonia,s  Hastings,  Etchin<;s  from  the  Il'orU  0/ Richard  Wilson,  with  tome 
Memoirs  of  his  Life  (Lniition,  1825).  Many  of  Wilson's  best  works  wcro  reitru- 
duccd  by  Woollett  oinl  other  engravers  of  tlie  time. 

WILTS,  a  south-western  county  of  England,  is  bounded  Plato 
N.W.  and  N.  by  Gloucestershire,  E.  by  Berks  and  Hants,  ^'^• 
S.  by  Hants  and  Dorset,  and  W.  by  Somerset.  It  is  of 
an  irregular  oval  form,  its  greatest  length  from  north  to 
south  being  54  miles  and  its  greatest  breadth  from  east  to 
west  37.  The  area  is  860,677  acres,  or  about  1354 
square  miles. 

About  tn-o-thirds  of  the  surface  of  Wilts  is  occupied  by  Geolog' 
a  great  Chalk  upland,  embracing  the  greater  part  of  the 
wild  wooded  tract  of  Cranborne  Chase,  the  undulating 
elevation  of  Salisbury  Plain,  and  the  hilly  district  of  tho 
Marlborough  Downs,  with  Savernake  Forest.  In  some  cases 
the  Chalk  rises  into  steep  escarpments ;  and  the  scenery  of 
the  north-western  region,  bordering  on  the  lower  ground,  is 
varied  and  picturesque.  A  large  portion  of  the  Chalk 
region  is  over  COO  feet  above  sea-level,  and  several  summits 
have  an  elevation  of  over  900  feet,  the  highest  being 
Inkpen  Beacon  (1011  feet)  at  the  junction  of  Wilts,  Hants, 
and  Berks.  Scattered  over  the  surface  of  the  northern 
downs  are  huge  blocks  of  silicious  Tertiary  grits,  called 
sarsen  stones  or  grey  -wethers,  which  have  been  used  in 
the  formation  of  the  Druidical  circles  of  Stonehenge  and 
Avebury.  The  underlying  Greensand  is  exposed  in  the 
deep  valleys  of  the  Chalk,  especially  in  the  broad  vale  of 
Pewsey,  separating  the  Marlborough  Downs  from  Salisbury 
Plain.  It  also  appears  as  a  narrow  fringe  between  the 
Chalk  and  Oolite  formations  on  the  north  and  west,  and  in 
Alfred's  Tower  near  .Stourton  on  the  Somersetshire  border 
reaches  an  elevation  of  800  feet.  Outliers  of  the  London 
Clay  cap  some  of  the  hills  in  the  neighbourhood  of  Great 
and  Little  Bedv.'in'and  Savernake  Forest;  and  the  clays 
and  sands  of  the  Woolwich  and  Reading  beds  appear  iu 
the  south-eastern  extremity  of  the  county.  About  a  third 
of  the  surface  of  the  county,  to  the  north-west  of  the  Chalk, 
including  a  portion  of  the  White  Horse  Vale,  consists 
mainly  of  Oolite  limestones  and  clays  resting  chiefly  on  the 
Greensand.  The  Lower,  Middle,  and  Upper  varieties  are 
all  represented.  At  one  time  the  fuller's  earth  of  the  Lower 
Oolite  was  dug  for  use  in  tho  cloth-mills.  In  the  Coral 
Rag  of  the  Middle  Oolite  a  useful  bed  of  iron  is  wrought 
near  Westbury,  the  annual  output  of  ore  varying  in  value 
from  XI  2,000  to  X20,000.  The  valuable  Portland  stone 
of  the  Upper  Oolite  is  quarried  for  building  purposes  at 
Chilmark,  Tisbury,  and  Swindon,  and  tho  famous  Bath 
stone  of  the  Great  Oolite  is  obtained  at  Corsham  and  Bo.\; 
on  the  Somersetshire  border.  The  Oolite  yields  a  variety 
of  interesting  fossils :  the  pear  encrinite  (Apiocrinites 
roiundus)  is  found  in  the  Bradford  clay  ;  many  fine  corals 
are  obtained  in  the  Coral  Rag ;  and  Isastrsea  ohlonga  is 
very  plentiful  at  Tisbury. 
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Bivers.  One  of  the  most  charming  features  of  Wilts  is  its  nch 
and  finely  wooded  valleys.  The  three  principal  rivers  are 
the  Kennet,  the  Lower  or  Bristol  Avon,  and  the  Southern 
or  Christchurch  Avon.  The  Kennet,  rising  in  the  ilarl- 
borouch  Downs,  winds  eastwards  past  Marlborough  and 
HunRerford  into  Berkshire,  to  join  the  Thames  at  Reading. 
The  Lower  Avon,  which  rises  in  Gloucestershire,  flows 
southwards  by  Malmesbury,  Chippenham,  Melksham,  and 
Bradford,  where  it  bends  north-westwards  into  Somerset- 
shire. Besides  several  smaller  streams,  it  receives  from 
the  south  the  Frome,  which  forms  for  a  short  distance  the 
boundary  between  Wilts  and  Somersetshire.  The  Southern 
Avon,  which  rbes  near  BUhop's  Cannings  in  the  centre  of 
the  county,  flows  southwards  by  .\mesbury  and  Salisbury 
into  HanU.  At  Salisbury  it  receives  from  the  west  the 
Kadder,  after  its  junction  with  the  Wily  at  WUton,  and 
from  the  north-east  the  Bourne.  The  Thames  skirts  the 
north-eastern  border  of  the  county. 

ACTicul-       yjyricu/dirj.— According  to  returns  made  on  4th  Jone  1887,  the 
tST        total  area  of  land  occupied  was  759,533  acres,  of  which  6«.653 
were  "nted  and  U2.8S5  o«-ned  and  occupied  ;  759  412  acres,  or 
about  seven-eighths  of  the  whole  area,  were  under  cultivation.     Of 
this  area  395,010  acres  were  permanent  pasture,  a  great  portion 
consisting  of  shoepmns  on  tto  Chalk  downs.     In  some  places, 
especblly  in  Salisbury  Plain,  tillage  was  in  formeryears  extensively 
introduced  in  the  Chalk  districU,  but  much  of  this  has  again  «^- 
verted  to  pasture.    There  were  174,876  acres  under  '=°^"°^^J>^J'^^ 
under  green  crops,  79,049  under  rotation  grasses,  and  "-.OSe  ""f" 
fallow      In  north-west  WilU  the  prevailing  soil  is  a  reddish  chalky 
clay  resting  on  a  subsoil  of  broken  stones,  whilst  on  the  Chalk  for- 
malion  thf  arable  land  is  of  a  lighter  character.     Ther^  are  also 
extensive  tracts  of  richer  soil  well  adapted  f^^^^'J"'  "'^.'^^"^ 
In  1887  wheat  occupied  67,357  acres,  barley  50,928    oats  44,047, 
rve  1723,  beans  7274,  and  pease  3542.     The  bulk  of  the  green  crops 
are  grown  for  the  feeding  of  cattle  and  sheep,  potatoes  occupying 
only  3339  acres  and  carrots  237,  while  54,869  acres  were  under 
turnips  and  swedes,  5073  mangold,  10, 4 73 -cabbage,  rape   &=■.  «ni 
24  527  vetches,  ice.     The  total  area  under  nursery  grounds  in  1887 
wu  91  acres,  while  market  gardens  occupied  3525,  and  orchards 
3316.     Woods  in  1881  occupied  45,270  acres,  a  great  part  being 
comprised  in  the  ancient  foresU,  including  Cranbome  Chase  and 
Savernake  Forest,   which  contain  some  remarkable  old  oal-s  ».nJ 
Lches.     The  number  of  horses  in  1887   wa..  23,616    of  which 
18,980  were  used  solely  for  purposes  of  agriculture.     Cattle  num- 
bered 106  020,  60,113  being  cows  and  heifers  in  milk  or  in  call. 
Dairy  farmini!  U  the  leading  industry  in  the  north-western  djstricta, 
Wiltshire  being  famous  for  its  cheese.     Of  tlie  cattle  15,505  were 
two  years  ami  above,  and  30,402  under  two  years,  an  indication 
that  comparatively  few  cattle  are  kept  for  purposes  of  feeding. 
Sheep  in  1887  numbered  643,125,  and  mga  66.422. 

According  to  the  latest  landowners'  Hdurn,  \,  iltahirc  was  divided 
among  14,013  owncn,  possessing  828,949  acres  at  an  annual  valua- 
tion of  £1  599,239,  or  a^out  £1,  18a.  7d.  per  acre.     There  were  9635 

"  •         f «„,„!,     1  r;ia  n/.ro«  b^inrr  diviile<i 


Com- 
montcA- 

tlOD. 


Muti- 

facturtl 

and 

ma*. 


owners  powcKing  less  than  one  acre  each,  1519  acres  being  divided 
amongst  them.  The  estimated  extent  of  commons  or  waste  lands 
was  1931  acre*  The  following  proprietors  owned  over  7000  acres 
each:-carl  of  Pembroke,  39,601  acres  ;  marquis  of  Ailesburj-, 
37.994  ;  manuis  of  Bath,  19,978  ;  earl  of  Radnor,  17.1  < 3  ;  Sim.m 
W.  Taylor.  14,960  ;  R.  P.  Long.  13.618  ;  Sir  John  Neeld,  13,113  . 
trustees  of  Sir  II.  Meux.  11,S96;  marquis  of  Lansdowne,  11.146 ; 
rarl  of  Suffolk.  11.098  ;  earl  of  Normanton.  9812  ;  Lo""  A'*'*'"^"' 
9592  •  Sir  E.  Antrobus.  8374  ;  Sir  fnincis  D.  Astley,  7888  j  Sir  Jl. 
F    Hicks  Beach,  7200  ;  and  T.  Fra-wr  Grove.  7179. 

Cy.mmun,calwn.-\  considerable  amount  of  trafTic  is  earned  on 
in  the  northern  districU  by  means  of  canaU  The  ihatne.  and 
Severn  Canal  cro«es  the  north-west  corner  of  the  county.  H*'""'^ 
CricWlade  and  Swindon  it  is  joined  by  a  l.r.-inch  canal  to  the  Wilts 
and  Berks  Canal.  This  last  has  >  semicircu  ar  cour«(  south- 
wutwsrds  by  Swindon.  Wootton  Bssset.  and  Melksham.  2  niil'-s 
beyond  which  it  Is  j-inM  hy  th-  Kennet  and  Avon  Canal  which 
rri-  th.  centre  ofi  '      -  '  -  .  I'evir.-..  »nd  Br«^. 

ford.     Th.  railway  1  chieHy  by  the  Crest 

W»il.m  and  ths  1/  ,     n  lines. 

MaHufa^lura  and  rr..-i«.-V.Huhi.c  1..^  lon((  been  crlrbrsted 
for  lU  rloths  lh«  chief  Kits  of  the  industry  being  Ilnulfotd  and 
TrowlTiHi^r   -,'   '  - -thrr  placei  Melksham  and  Chippenham 

aAw-rhaw'  '""'■     ^^""'»  '•"'"  "'"'''"»««'  '""* 

cartlsU.     H»i-  ,t»nl  the  manufacturs  of  cocoa-nut  6bn>s 

nr»  carried  on  »i  ll<lltjli>'.i.  and  Ihoro  are  silk  works  at  Chippen- 
ham  Malmesbury,  Mere,  and  Wamiln.tor.  Ironsinrlting  from  the 
lolr.'i  of  Ihs  ne!Kli>'oarh<K).l  i>  earrK-d  on  at  Wmilmry  ;  jwrtablo 
(Dgiiias  »r«  n>»J»  »l  U«vUcs  i  and  at  Bwiudon  aw  tbs  snginssrhig 


works  of  thi  Great  Western  Railway.  Various  towns  are  associated 
with  different  branches  of  the  agricultural  trade  :  Salisbury  and 
Devizes  have  important  com  markets  ;  Chippenham,  besides  a  trade 
In  cheese,  has  a  condensed  milk  manufactory- ;  Wilton  has  a  large 
sheep  fair  ;  and  Calne  is  the  centre  of  the  Wiluhire  bacon  trade. 

Administrctum  and  Population.— Vi  \\Uhne  comprises  20  hun- 
dreds, the  city  of  Salisbury  or  New  Sanim  (population  14.(92  m 
1881).  and  the  municipal  boroughs  of  Calne  (2474).  Chippenham 
(1352)   Devizes  (6645),  and  Marlborough  (3343).     The  county  has    ■ 
one  court  of  quarter  sessions  and   is  divided  into  liftcec  pett^ 
sessional  divisions.      The  city  of  Salisbury  andJhe  borough  o. 
Do-izes   have   commissions  of  the  peace  and  separate   courU  of 
quarter  sessions,  and  the  borough  of  Marlborough  has  a  commission 
of  the  peace.     Previous  to  the  Act  of  1885  the  county  was  aivided 
for   parliamenUry  purposes  into  North  and   South  Wilts,   each 
returning  two  members,  and  included  the  following  parliamentary 
boroughs— Calne,  Chippenham,  part  of  Cricklade,  Devizes.  Malmes- 
bury. Mariborough.  Salisburj-  city,  part  of  Shaftesbury,  A\  estbury, 
and  Wilton.      All  these  returned  one  member  each,  with  the  ex- 
ception of  Salisbury,  which  returned  t\vo  ;  by  the  Act  of  18S5  they 
were  all  merged  in  the  county  divisions,  with  the  exception  of 
Salisbury,  which  was  deprived  of  one  member.    The  county  was  re- 
formed into  five  parliamentary  divisions,  each  returning  one  mem- 
ber—north (Cricklade),  into  which  the  WilUhire  portion  of  Cnck- 
lade  is  merged  ;  north-west  (Chippenham),  into  which  Chimwriham 
and  Malmesbury  are  merged;  south  (Wilton),  into  which  \\  ilton 
is  merged  ■  east  (Devizes),  into  which  Devizes  and  Marllxjrough 
ara  merged  ;  and  west  (Westbury),  into  which  Westbury  is  merged. 
The  county  contains  340  civU  parishes,  with  parts  of  seven  othera. 
It  is  mostly  in  the  dioceso  of  Salisbury.     From  183,820  in  1801  Uie 
population  by  1821  had  increased  to  219,574,  and  by  1841  to  256  280, 
and,  although  by  1861  it  had  diminished  to  249.311,  by  1871  It 
had  again  increased  to  257,177  ;  in  1881  it  w.a3   258,9o6,  of  whom 
128.114  were  males  and  130.851  females.     The  number  of  persons 
to  an  acre  is  030  and  of  acres  to  a  person  335. 

Hulory  and  Anliqnitics— la  the  importance  of  its  early  archieo- 
logical  remains  WUts  takes  a  foremost  place  among  the  counties 
of  England.  In  the  river  gravel-beds  near  Salisbury  and  else- 
where  several  specimens  of  flint  implements  of  the  Palieolithio 
age  have  been  dug  up,  and  the  numerous  barrows  of  the  Chalt 
downs  have  yielded  a  great  variety  of  stone  impleinenls  of  the 
Neolithic  age,  as  well  as  of  a  later  period.  The  ancient  British 
boundary,  the  Wans  Dyke,  passed  westwards  across  the  county 
from  Great  Bcdwin  ;  west  of  Marlborough  it  still  remains  for 
many  mUes  in  a  perfect  condition.  Traces  of  several  other  bound- 
aries  of  a  somewhat  similar  character  are  met  with  in  other  perts 
of  the  county.  The  British  "rid-eway"  runs  north-eastwards 
from  Avebury,  near  th.  tumulus  ofSUbury  "■  ..'<>  '•'«  '»"'''*■ 
forU  of  Barbury  and  Badbui7  ;  other  ancient  British  trackways 
have  been  converted  into  Romrji  roads.  Among  th.  principal 
ancient  defensive  works  are  Battlesbury  and  Scratchbury  near  \\a- 
minster  ;  the  eutrenchmente  of  Barbury  and  Badbury  ;  Button, 
near  Westbury,  defended  by  double  ramparU,  m  som.  P'^o*  « 
feet  in  height,  to  which  Guthrum  the  Dane  is  said  to  hare  "Ijeatoa 

after  his  defeat  by  kin^  Alfred;  .Ca^'V'-'i"  V  r  gf,!!!^  « -"on. 
miles  south-east  of  Devizes,  descnbed  by  ^T  R  C,  Hoare  as  on. 
of  the  most  original  and  unaltered  works  of  the  British  era  »hich 
our  country  can  produce";  Figbury  lUng.  3  mi  es  north-east  of 
Salisbury,  im.limes  called  Cliloruss  camp,  from  the  tradition  that 
it  was  niuie  by  the  British  general  Const.iutine  Chlorus  ;  hidbury. 
3  miles  southwe-st  of  Collinglwurne,  prob-ibly  an  ancient  Bnti.h 
town  ;  Vesp-isian's  camp,  l«twcen  Amesbury  and  Stoneheng.  ;  and 
Yarnbury  camp,  in  very  perfect  pre«-nation,  to  'h' ""f'*"  »' " ''y/ 
Oebury  camp,  0  miles  north  of  Salisbury,  is  an  undoubted  Bnlish 
entrenchment,  but  probably  a  sheep-fold.  The  stone  circles  of 
Aveburi-  and  Stonehengc  are  the  moat  remarkaWo  megalithic  strue- 
tures  in  the  kingdom  ;  but  their  origin  and  date  are  the  subject  of 
much  dispute.  Durrington  ■'  walls."  north  of  Amesbury.  art,  prob- 
ably the  iT^mains  of  a  British  village-,  »!«"  '7  »'"  i%"  °. 
others  at  several  places  on  th.  slopes  of  th.  Marlborough  Down, 
and  Salisbury  Plain.  __  ._j 

There  are  no  records  of  the  Roman  invsMon,  though  many  .«- 
dence.  of  Roman  occupation  remain.  The  »"""''  ^P^**' 
erowe.1  the  northwest  comer  of  the  county  from  lUlh  o  C«r«no«U,r. 
Fr"m  thi.  l».t  town  another  road  i«»ed  •""'J'w"'!'  '<>. '^^J*^ 
fr.     U  _.,._iu i.\  t..u,i„«il,.,  I-i„Jii/iV7.  which  cr«M»<l 
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(Folly  Farm  near  Marlborough),  ioining  the  )  >"  Ju>a  which 
the  county  from  Bath  to  ^iicfie.ter.  From  .S..l„bury  on«  »'"' 
north-east  to  Silchester.  another  east  to  Winrhe.ter,  •"■!  •"°^'" 
north. we.t  to  Bath.     On  the  line  of  the«.  roads  remains  of  llomsn 

vill«gr«  hnv"  Urn  found  st  different  piste's-  ,  . 

After  the  dei-artor.,  of  th.  Rnm.n,  Wills  was  Ih.  KOM  of  IW- 
qnent  cnnle.U.  first  between  the  Bnton.  «.d  the  Sa'""' »";J, »"": 
'       ...  .\      a I  .1.-  It... A.        llA.llntrv  Is  the  rel)UI**l 


BUtory. 


nnent  conie.U.  Unit  ueiwern  iiie  i.n.on.  lu,..  ..  ■ ••:■,-  -„,„_i 

iard.  Wtween  the  .Saxon,  and  the  Dane..  n«dl.urv  '•  "'°  "U""r' 
yon,  Kadonia,,  where  King  Artliur  defeate<l  Cerrlic  l"  "O-  '» 
652  Cynric  Inflirte^i  a  severe  defeat  on  a  l.rge  armr  of  P"  ""■  " 
Old  Saram.  and  In  656.  aft.r  a  grrat  victory  over  "•™  •»'  "'i?^ 
Uill,  b.  in«rpor.t«l  ths  country  of  th.  Wll-wts.  in  th.  kingdom 
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of  Vtmex.  in  «i3  EsK>rt,  king  of  Iho  West  Saionj,  piinpii  a 
riHorj  ont  D<orni»ulf,  king  of  Mtrcia,  at  Ellanduno  near  Wilton. 
W  ilton  itisHwM  th«  60«ne  of  Alfred's  defeat  by  tho  Danes  in  S71. 
In  >:S  tha  Danns  rlunJenvl  Chipjienliam,  where  Alfred  had  one  of 
hia  rraidencea,  and  made  tho  town  their  head.iuartera  ;  but  after- 
waida  Alfred  iuHioted  on  tluthruni  sueh  a  severe  defeat  at  Ethan- 
dan*  (lapponJ  to  b«  Edington  near  Westbtiry)  that  tho  Danes 
cam*  to  t«nu§  with  him,  the  south-weatorn  [lart  of  ilorcia  being 
henceforth  held  by  tho  Salons  and  the  north-eastern  by  tho  Danes, 
thiring  the  Danish  invasions  at  the  closo  of  tho  10th  and  tho  be- 
ginning of  the  Uth  century  tho  district  was  overrun  by  Sweyn, 
who  pillaged  and  burned  Wilton,  as  well  as  Old  Sarum.  At  tlio 
latter  town  Canute  died  in  1036.  During  tho  eoiillict  between 
Sterhen  and  Matilda  tbo  strongholds  of  Sarum,  Devizes  and 
ilalmeshnry  wero  held  by  Bishop  Koger  for  Matilda,  until  he  was 
compelled  to  surrender  them.  During  tho  Civil  War  Wiltshire  sided 
chieUy  with  the  Parliaoent.  In  16t3  Wardour  Castle  near  Tisbury 
wia  bravely  defended  by  Lady  Blanche  Arundell  against  Sir  Edward 
Hungerford,  and,  ilthough  she  was  forced  to  capitulate,  tho  castle 
jras  again  taken  by  hor  son  in  1645.  In  1643  Essci  was  routed  by 
Charles  I.  and  Rupert  at  Aldbourn,  and  tho  same  year  Waller  was 
defeated  by  Wilmot  at  Ronndawav  near  Devizes.  After  tho  storm- 
ing of  Devizes  Castle  by  Cromwell  in  S«pt«mb4rl643  the  Cavaliers 
were  wholly  driven  from  tho  county. 
Ajjdeot  Tho  church  of  St  Lawreno^  Bradford,  converted  at  ono  time  into 
Mifices,  cottages,  is  ono  of  tho  most  perfect  specimens  of  ancient  Sa:ion 
«.  archit.cture  existing  ;  and  there  is  also  Saxon  work  in  tho  churches 

cf  r:;:fjrd  (north  and  south  door),  Burcombe  (east  end  of  tho 
fhii.  •'.■,  Manningford  Brace,  and  a  few  other  places.  There  is  a 
large  amount  of  Koman  work  in  tho  church  of  Slalmesbury  abbey, 
much  of  it,  however,  being  Transition  ;  tho  church  of  St  John's, 
Dcriies,  retains  its  original  Norman  tower  and  e.vhibits  Norman 
Tanlting  in  tho  chancel ;  tho  chancel  of  St  ilarv's  in  tho  samo  town 
IS  also  Norman,  and  its  porch  has  characteristic  Norman  mouldings ; 
the  churches  of  Prcshnto  and  Corsham  contain  interesting  examples 
of  the  same  stylo.  Salisbury  cathedral  is  tho  finest  and  most  per- 
fect example  of  Early  English  existing;  and  there  is  much  good 
•rchitccturo  of  the  same  stylo  in  tho  churches  of  Amesbmy,  Bishop's 
Cannings,  Cricklade,  CoUingbourne-Kingston,  Downton,  Edington, 
*?  1 -"r"""  "^^^  P''^''*'''"S  architecture  is,  however.  Perpendicular, 
of  which  there  are  numerous  fine  examples,  especially  in  tho  districts 
where  good  building  stone  is  found  ;  but  in  tho  Chalk  districts, 
where  the  churches  are  constracted  of  flint,  the  architecture  is 
generally  inferior.  There  are  numerous  interesting  examples  of 
domestic  architecture  of  tho  14th,  15th,  and  16th  ceutunes:  Tho 
only  monastic  remains  of  importance  within  the  county  are  tho 
abU-y  church  of  Malmesbury  ;  the  picturesque  ruins  of  Lacock  or 
l^ycock  abl«y  (3  miles  south  of  Chippenham),  founded  in  1232  by 
ilia,  countess  of  Salisbury;  tho  walls  of  Bradcnstoke  priory  (north- 
cast  of  Chippenham),  founded  in  1142  by  W'alter  d'Evreu.v  for 
Angustinian  canons,  now  converted  into  a  farmhouse  ;  and  slight 
""'?""_?  Cluniao  priory  of  Monkton-Farleigh,  founded" in 

11L3  The  fortress  of  Old  Sarum  is  almost  completely  demolished 
but  tho  outlines  of  the  defences  remain  ;  Devizes  retains  a  few  fra"'- 
iBents,  built  up  again,"  according  to  Freeman,  as  "meaningless 
omaraenU  in  the  midst  of  the  most  fearful  piece  of  modem  gim- 
crack  that  human  eyes  ever  beheld";  and  the  mound  of  Marl- 
borough has  been  made  into  a  "hill  of  pleasure."  Trowbridge 
Castle,  which  was  held  for  Matilda  by  Humphrey  de  Bchun,  his 
comp.etclv  disappeared,  it,  site  being  occupied  by  modern  build- 
ings ;  and  only  a  few  small  fragments  remain  of  Ludgershall,  which 
Matilda  occupied  on  her  escape  from  Winchester. 

^'*!°J.     ^■-  «'  'u  """!"»"y  long  foil  of  illustrious  persons.     Among 

Fiuhea  diTines,  Hogh  Latimer  was  rector  of  West  Kington  ;  Richard 
penona.  Hooker  wa,  rec^r  of  Boscombe  ;  George  Crabbe  wLi  to  eighteen 
years  rector  of  Trowbndge,  and  was  buried  in  the  chaneol  of  the 
church  ;Dr  Henry  Sacheverell  was  the  son  of  a  Jlarlborough  clercv- 
man  ;  George  Herbert  and  Archdeacon  William  Coxe  were  both 
reclorsof  Bemerton.(near  Salisbury);  and  Dr  Joshua  Marshman, 
J^.J^iTh'^JT"'",'  ""  '~™  "'  Westbnry.  Of  persons  who  hav^ 
Thomf^rhli  .k"'!,"\"'  T*  f"™  "f  literature  we  may  mention 
of  Mawi„™'  ^m^""';  r"^"  ^^  "  "^*'^'=  of  Hamham  ;  Hobbcs 
JoJih  */H°^\f'"''P  ^}T'"'"-  ''''0  "^^  bom  at  Salisbury; 
ibTfi.,1-  ;  'v'  ■""  "Jl^"  "■-'""  of  ""^'on  ;  Brvan  Edwards 

the  hutonan  ;  Aubrey  and  Britton,  the  antic, oaries  ;  Edmund  Lud! 
low  author  of  the  J/em<-,>,  of  the  Restoration  period  ;  and  Sir  R 

^Orafor"  H^n't  S^'Tl"  V^'^*^  .  Sutesmen'are  represented  by 
Orator     Hunt^  Sir  John  Davie.,,  Bolingbroke,  Hyde  first  eari  of 

P^t'ectoTsom^f"'  ry  «»'-"''"y.  Fox  first  LoifHol  and 
Protector  Somera«t,  and  Henry  Fawcett.     Other  persons  of  snccia 

•tollh  .  £ruu*  cut  Rcn^n  AMv,UU,  la  .\XA  WUU,  ISmSs.        (T.  p.  H.) 


'\VlMBLIiDON',  a  suburb  of  London,  in  the  county  of 
Surrey,  is  situated  on  the  London  and  South  Western  Rail-' 
way,  7  J  miles  south-west  of  London.  Tho  old  village  of 
Wimbledon  has  been  greatly  extended  of  late  years,  the 
district  being  now  a  f;ivourito  residence  for  tho  London 
middle  classes.  Wimbledon  Common,  to  the  north-west  of 
tho  village,  was  the  meetinc-place  of  the  Rifle  Association 
from  its  foundation  in  18G0  till  1888.  At  its  south- 
western extremity  are  the  ouUiues  of  a  British  earthwork, 
called  C.-Esar's  camp,  having  an  extreme  diameter  of  950 
feet  and  a  diameter  within  the  vallum  of  750  feet.  At 
Coombe's  Hill  and  elsewhere  British  relics  have  been 
found.  Tho  parish  church  of  St  Mary  is  supposed  to  date 
from  Sa.xon  times;  but,  after  it  had  undergone  various 
restorations  and  reconstructions,  it  was  rebuilt  in  1 833  in 
the  Perpendicular  style.  There  are  various  other  churches 
and  chapels,  all  modern.  A  free  library  was  established 
in  1887.  The  benevolent  institutions  include  nine  alms- 
houses (1838),  a  cottage  hospital  (1867),  a  convalescent 
hospital  (18G7),  and  a  hospital  for  infectious  diseases 
^1877).  The  population  of  the  urban  sanitary  district 
(area  3220  acres)  was  9087  in  1871  and  15,950  in  1881. 

Wimbledon  (Wibbanduno)  is  supposed  to  have  been  tho  scene  of 
a  battle  in  56S  between  Ceawlin,  king  of  Wcssex,  and  Ethelbert 
king  of  Kent,  in  which  the  latter  was  defeated.  At  Domesday  it 
formed  pint  of  the  miinor  of  Mortlako,  held  by  tho  archbishops  of 
Canterbury.  Afterwards  the  name  was  sometimes  used  inter- 
changcably  with  Mortlake,  and  in  1327  it  is  described  as  a  grange 
or  farm  belonging  to  Mortlako.  On  the  impeachment  of  Arundel, 
archbishop  of  Canterbury,  in  1398,  it  was  confiscated.  In  the 
reign  of  Henry  Vlll.  Cromwell,  carl  of  Essex,  held  tlio  manor  of 
Wimbledon,  with  Bristow  Park  as  an  appendage.  On  the  confisca- 
tion of  Cromwell's  estates  in  1540  it  again  fell  to  tho  crown,  and 
by  Henry  Till,  it  was  settled  on  Catherine  Parr  for  life.  By 
Queen  Mary  it  was  granted  to  Cardinal  Pole.  In  1574  Elizabeth 
bestowed  tho  manor  house,  while  retaining  the  manor,  on  Sir 
Christopher  Hatton,  who  sold  it  tho  same  year  to  Sir  Thomas 
Cecil.  In  1583  Elizabeth  transferred  the  manor  to  his  son  Sir 
Edward  Cecil,  in  exchange  for  an  estate  in  Lincolnshire.  At  tho 
time  of  the  Civil  W'nr  the  manor  was  sold  to  Adam  liaynes,  who 
shortly  afterwards  sold  it  to  General  Lambert ;  and  at  tho  Restora- 
tion It  was  granted  to  tho  queen  dowager,  Henrietta  Maria,  who 
sold  it  m  1661  to  George  Digby,  earl  of  Bristol.  On  his  death  in 
1676  it  was  sold  by  his  widow  to' tho  lord-treasurer  Danby.  Some 
years  after  Danby's  death  it  was  purchased  by  Sarah,  duchess  of 
ilaxlborough,  who  demised  it  to  her  grandson,  John  Spencer.  It 
was  sold  by  the  fifth  Earl  Spencer  in  1877.  Wimbledon  House, 
built  by  Sir  Thomas  Cecil  in  1588,  was  destroyed  by  fire  in  1785, 
and  a  aew  house,  called  Wimbledon  Park  House,  was  erected  about 
1801. 

jWIifBORNE  MINSTER,  a  market  town  of  Dorset, 
England,  is  situated  on  a  gentle  slope  above  tho  river 
Allen,  near  its  confluence  with  the  Stour,  and  on  the  Great 
Western  Railway,  6  miles  north  of  Poole  and  114  west- 
south-west  of  London.  The  feature  of  the  town  is  the 
ancient  minster.  As  it  now  stands,  it  is  a  fine  cruciform 
structure  of  various  styles  from  Early  Norman  to  Perpcn- 
diciilar,  and  consists  of  a  central  lantern  tower,  nave  .ind 
choir  with  aisles,  transepts  without  aisles,  western  or  bell 
tower,  north  and  south  porches,  crypt,  and  vestry  or 
sacristy,  with  the  library  over  it.  Its  maximum  length  is 
182  feet,  and  its  maximum  breadth  102.  The  interior 
was  restored  iu  1856-57.  It  contains  a  large  number  of 
interesting  monuments,  including  a  brass  with  the  date 
873  (supposed  to  mark  the  resting-place  of  Ethelred,  third 
son  of  Ethel wulf),  an  orrery  of  the  14  th  century,  and  an 
octagonal  Norman  font  of  Purbcck  marble.  A  new  church, 
dedicated  to  St  John  the  Evangelist,  was  built  and  partly 
endowed  in  1876.  The  free  grammar-school,  established 
in  1497,  was  refounded  by  Elizabeth,  a  portion  of  the 
revenues  of  the  monastery  being  devoted  to  this  purpose. 
New  school  buildings  in  the  Elizabethan  style  were  erected 
in  1851.  There  are  two  hospitals,  St  Margaret's  and 
Courtena/s.  Near  Wimborno  is  Canford  Hall,  tho  scat 
of- Lord  Wimborne,  a  mansion  in  the  Tudor  style,  built  by. 
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Blore  in  1S26,  and  improved  from  designs  of  gir  Charles 
Barry.  Tiie  town  depends  chiefly  on  agriculture  ;  but  the 
manufacture  of  hose  is  carried  on  to  a  small  extent,  and 
there  are  also  coachbuilding  works.  The  population  of 
the  parish  of  Wimborne  Minster  (area  11,966  acres)  was 
5019  in  1871  and  5390  in  1881. 

'Wimborne  (S&zon  yinbumanj  is  sapposed  to  have  oeen  the 
Vindoglcuiia  or  VeiUagladia  of  the  Romans.  A  nunnery  was 
founded  here  in  712  by  St  Cuthberga,  sister  of  Ina,  king  of  the  West 
Saxons.  It  was  destroyed  by  the  Danes  about  900,  and  aubsc. 
quently  became  a  house  of  secular  canons,  when  the  church  became 
coUegiate.  *  The  establishment  existed  till  1547.  Wimborne  is 
supposed  to  have  been  the  scene  of  a  battle  between  the  earl  of 
Devon  and  the  Danes  in  851,  in  which  the  latter  were  defeated. 
It  was  taken  possession  of  by  Ethelwold  in  901.  The  duke  of  Mon- 
mouth was  apprehended  near  Wimborne  after  his  escape  from 
Sedgemoor.  The  town  claims  to  hare  been  the  birthplace  of 
Matthew  Prior,  the  poet. 

WINCHESTER,  a  city,  and  a  parliamentary  and  muni- 
cipal borough,  of  Hampshire,  England,  is  situated  on 
the  river  Itchen,  66  miles  south-west  of  London  by  the 
London  and  South  Western  Railway.  The  Caer  Gwent 
(WTiite  City)  of  the  Britons  and  Venta  Belyarum  of  the 
Romans,  Winchester  was  a  town  of  much  importance  in 
early  times,  mainly  on  account  of  its  central  position  on 
the  Roman  high  roads  in  the  south  of  England.'  Temples 
to  Apollo  and  Concord  stood  within  the  precincts  of  the 
present  cathedral  close ;  but  in  the  3d  century  the  place 
is  said  to  have  become  one  of  the  chief  centres  of  the  early 
Celtic  Christians.  The  Saion  invaders  at  the  end  of  the 
5tb  century  treated  the  Roman  name  Venta  as  if  it  were 
a  fenjinine  substantive,  and,  transforming  it  into  "Winte," 
called  the  town  Wint'.<eastfr,  "  the  City  of  the  Winte ; " 
hence  the  modern  name  W'inchester.  Throughout  the 
Saxon  period  the  city  was  one  of  the  highest  importance  : 
early  in  the  6th  Century  it  became  the  capital  of  Wesscz  ; 
and  the  kings  of  Wessei  were  crowned  and  usually  buried 
in  the  cathedral.  Even  after  the  formation  of  the  united 
kingdom  of  Anglia  by  Egbert,  the  great  witan  was  still 
held  in  Winchester.  It  was  also  one  of  the  chief  centres 
for  the  coining  of  money  under  the  pre-Norman  kings  :  in 
the  time  of  Athelstan  it  contained  six  mints,  while  London 
possessed  only  three.  Even  after  the  Norman  Conquest 
many  sovereigns  were  crowned  and  many  parliaments  held 
here ;  the  celebrated  Statutes  of  Winchester  were  passed 
in  a  parliament  held  in  1285.  The  city  continued  to  be  a 
favourite  royal  residence,  and  Henry  IL  rebuilt  the  palace 
on  a  larger  scale.'  This  same  king  gave  it  its  first  regu- 
lar charter  of  incorporation  (1184).  In  the  Middle  Ages 
Winchester  waa  famed  for  its  wool  trade  and  textile 
fabrics;  in  the  14th  century  it  was  the  chief  wool  mart 
of  England  and  had  an  extensive  trade  with  France,  Bel- 
gium, and  Holland.  In  the  15th  century  its  prosperity 
began  to  decline.  In  Cromwell's  time  the  city  suffered 
severely  from  a  siege,  during  which  Winchester  Castle  was 
dismantled.  Charles  II.  began  to  build  a  palace  on  the 
site  of  this  fortress,  after  designs  by  Sir  Christopher  Wren, 
but  the  death  of  the  king  prevented  the  work  from  being 
completed.' 

The  first  Christian  church  at  Winchester  is  said  to  have 
been  destroyed  during  the  persecution  of  Aurclian,  and 
rebuilt  in  293.  It  was  again  buriftd  by  the  .Saxons  in 
495.  St  Swithun  bold  the  opisco]>ate  from  852  to  8€2, 
and  cnUrgo<l  the  cathedral.  The  foundations  of  the  ad 
jacent  abbey  chnrch  of  Hyde,  in  which  some  of  the  Saxon 
kings  wen  buried,  wore  discovered  in  1886  close  to  the 
north  side  of  the  cathedral   nav«.      The  cathedral   church 

'  8m  Milo«f.  llMtTy  o/  Wi<uJ\isUr,  and  Smirk*,  "'  ConstKtadmary 
of  WinrhnUr,"  In  ArrK.  Jovr  ,  iroL  la. 

»  Th.  ball  of  thi.  |..I.r,  .ini  ,,uu  ;  It  U  illaitrat*d  by  Tunier  In 
OowidMic  ArcMd4£liirt,  Ixin-Ion.  I8SI,  Tot  l  p.  176. 

*  Evelya  In  kla  Ouiry  (ICth  H«pt.  IS9&)  >ftt\u  of  this  aa  a  "  itataly 
Itbfto  "  which  bad  boen  "  Urougbt  almoat  to  the  oovartof ." 


was  at  one  time  associated  with  a  priory  of  scicnlar  canons, 
but  St  Ethelwold,  bishop  from  963  to  984,  suppressed  the 
secular  foundation  and  built  a  Benedictine  abbey  in  its 
place.'  A  wholly  new  cathedral  was  begun  by  Bishop 
Walkelin  (1070-98),  and  in  1093  the  eastern  portion  was 
consecrated  jointly  to  St  Peter,  St  Paul,  and  St  Swithnn. 
The  two  Norman  transepts  and  the  low  central  tower 
still  exist,  as  does  also  the  very  curious  early  crypt,  east  of 
the  crossing.  This  is  a  low  vaulted  structure  partly  sup- 
ported by  a  central  row  of  columns ;  it  has  an  apsidal  tcr- 
Ciination,  and  is  surrounded  by  an  ambulatory,  out  of  which 
1  second  smaller  apse  extends  eastwards, — apparently  a 
survival  of  the  "  conf essio  "  of  the  earlier  cathedral.  The 
whole  of  the  Norman  nave  was  pulled  down  and  rebuilt 
on  a  more  magnificent  scale  by  William  of  Wykeham  at 
the  end  of  the  14th  century;  the  work  was  completed 
after  his  death  by  means  of  a  large  bequest.  The  choir 
was  also  remodelled  in  the  1 4th  century  and  again  much 
altered  by  Bishop  Fox  (1501-28). 

In  plan  Winchester  cathedral  consists  of  a  nave,  two  trmnsopta, 
choir,  and  retro-choir,  all  with  aisles.  A  larre  lady  chapel  extends 
atill  further  eastwards.  The  length  of  the  whole  building  is  no  leui 
than  546  feel,  thus  being  greater  than  that  of  any  other  church  in 
England,  nnth  the  exception  of  St  Albans,  which  mejiaures  about 
the  same  length.  One  of  its  chief  beauties  ia  the  magnificent  rercdos 
behind  the  high  altar  ;  this  consists  of  a  lofty  wall,  the  full  width 
of  the  choir,  pierced  by  two  procesaional  doors,  and  covered  with  ticrv 
of  rich  canopied  niches,  which  once  container!  colossal  atatuea.  A 
cross  of  plain  ashlar  stone  in  the  centre  shows  where  an  immense 
silver  crucifix  was  once  attached  ;  and  a  plain  rectangular  receaa  above 
the  altar  once  contained  a  massive  silver -gilt  rctable,  covered  with 
cast  and  repousse  stAtuettea  and  reliefs,  an  elaborate  work  of  the 
most  costly  magnificence.  A  second  stone  screen,  placed  at  the 
interval  of  one  bay  behind  the  great  rcredos,  served  to  enclose  the 
small  chapel  in  which  atood  the  ihagnificent  gold  thrine,  atu'ided 
with  jewels,  the  gift  of  King  Edgar,'  which  contained  the  body  of 
St  Swithun.  In  the  choir  is  the  plain  tomb  of  William  II.,  and 
under  many  of  the  arches  of  the  nave  and  choir  are  a  number  of 
very  elaborate  chantry  chapels,  each  containing  the  tomb  of  itj 
founder.  Some  of  these  have  fine  recumbent  effigies,  noble  ex- 
amples of  English  mediaeval  sculpture  ;  the  most  notable  are  the 
monumcDta  of  Bishops  Kdingdon,  Wykeham,  Waynflele,  Cardinal 
Beaufort,  Lington,  and  I'ox.  The  font  of  black  marble  is  an  inter- 
esting example  of  11th. century  art;  its  sides  are  covered  with 
curious  reliefs  representing  scenes  from  the  life  of  St  Nicholaa,  A 
good  deal  of  very  magnificent  Htb-century  stained  glaaa  atill  exists 
at  Wincheitcr. 

Winchester  College  was  built  from  1387  to  1393  by 
William  of  Wykeham  (q.v.).  The  foundation  of  tho 
school  consisted  of  a  warden,  ton  fellows,  three  chaplains, 
seventy  scholars,  and  sixteen  choristers.  Its  fine  chapel, 
hall,  cloister,  and  other  buildings  still  exist  in  good  pre- 
servation. About  a  mile  distant  from  tho  town  stands 
the  hospital  of  St  Cross,  founded  in  1136  by  Henry  de 
Blois,  bishop  of  Winchester,  to  provide  board  and  lodging 
for  13  poor  men  and  a  daily  dinner  for  100  others.  It 
wa>  enlarged  and  mostly  rebuilt  by  Cardinal  Beaufort, 
1 405-4 7.  The  buildings  are  still  in  a  good  state  of  prcscr 
vation,  including  the  simple  but  very  stately  crucifonn 
chapel,  built  about  tho  year  1180,  which  in  plan  resembles 
a  fine  parochial  church.*  Ibo  whole  place  has  been  much 
injured  by  so  called  "restoration." 

Winchester  suffered  greatly  in  the  plague  of  1666,  and 
its  population  was  much  reduced.  At  present  iu  pros- 
perity chiefly  depends  on  tho  presencd  of  tho  cathedral,  the 
college  and  its  barracks,  which  accommodate  about  2000 
men.  The  city  has  several  good  schools  and  the  usual 
public  and  charitable  institutions.  From  the  23H  year  of 
Edward    I.  it  returned   two  members   to  parliament   until 

•  Dm  IlrlttoD,  M'ineJujItr  CaU\£<lnl,  UudoB,  U17. 

'  Gr«at  ueoiurr*  of  gold  and  jvweU  were  pr«MOt«d  u>  tnia  cathedral 
by  many  of  the  early  kinci  of  Englaod,  eapectally  by  Caoute,  who  gate 
hli  gold  geni-ttudded  crown  to  be  hung  over  the  gf«al  cncifti  al<oT* 
thi  high  allar. 

*  Sea  a  talnsliU  aeeoUDt  of  81  Cross  Id  tba  WinohwUr  eolama  of  tb» 
Art)tms4ogical  /tutUuU,  by  E.  A.  FrMBoa. 
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18S5,  when  it  lost  ono  member.  Tho  population  of  the 
manicip«l  and  parliamentary  borough  (area  1032  acres) 
was  16,366  in  1S71  and  17,7SO  in  1S81.  (j.  H.  il.) 

WlXCHESTEll,  a  city  and  tho  county  seat  of  Frederick 
county,  Virginia,  United  States,  is  situated  in  tho  Shen- 
andoah valley,  about  700  feet  above  sca-lovel,  and  on  ft 
branch  of  the  Baltimons  and  Ohio  Railroad.  It  lies  about 
67  miles  west-north-west  of  Washington.  Tho  surrounding 
toonlry  is  rich  and  fertile,  devoted  to  agriculture  and 
cattle-raising,  for  whicli  Winchester  serves  as  a  centre  of 
supply  and  distribution.  The  city  has  manufactories  of 
shoes,  furniture,  gloves,  ic,  and  eomo  iron  foundries  and 
tanneries.  Tho  population  in  1880  was  495S  (1517 
coloured).     In  1 888  it  was  estimated  at  over  5000. 

Winchester  was  laid  out  as  a  town  in  1752  and  incorporat«d  in 
1779.  It  has  had  a  very  slow  growth,  and  dtring  tho  Civil  War  it 
aolTervd  serercly  from  the  armies  of  both  combatanta. 

WrKCKELMAXN,  Johans  Joachim  (1717-1768), 
historian  of  ancient  art  and  the  founder  of  scientific  archaeo- 
logy, was  bom  at  Stendal  in  tho  Altmark  (Prussia)  on 
9th  December  1717.  His  father  was  a  poor  shoemaker, 
and  in  his  early  years  Winckelmann  had  to  contend  with 
gr«at  difficulties.  With  a  passion  for  knowledge,  however, 
be  combined  a  resolute  will ;  and  by  acting  for  some  time 
as  amanuensis  to  an  old  and  blind  rector  he  contrived  to 
pass  through  the  necessary  courses  of  instruction  at  school. 
In  1737  he  attended  a  gymnasium  at  Berlin  and  the 
school  at  Sakwedel,  and  in  the  following  year  he  went 
as  a  student  of  theology  to  the  university  of  Halle.  He 
took  little  real  interest  in  theology,  and  such  interest  as 
he  had  was  quenched  partly  by  the  influence  of  the  philo- 
sophy of  Wolff,  partly  by  the  xinfavourable  imcression 
made  upon  him  by  the  Pietists.  Through  his  connexion 
with  the  chancellor  Von  Ludewig  he  was  led  to  enter  upon 
the  study  of  German  history  ;  he  devoted  himself  also  with 
great  enthusiasm  to  the  study  of  Greek  literature.  He 
thought  of  becoming  a  physician,  and  began  to  attend 
medical  classes  at  Jena ;  but  the  accomplishment  of  this 
scheme  was  beyond  his  means,  and  he  was  obliged  to  accept 
a  tutorship  near  Magdeburg.  In  1743  he  was  made 
associate-rector  of  a  school  at  Seehausen  in  the  Altmark, 
and  this  appointment  he  held  for  five  years.  He  then 
went  to  Dresden,  where  he  acted  as  librarian  and  general 
assistant  to  Count  Henry  Von  BUnau,  for  whose  history 
of  the  Holy  Roman  empire  he  collected  materials.  The 
treasures  in  the  Dresden  gallery  awakened  in  his  mind  an 
intense  interest  in  art,  which  was  deepened  by  association 
with  various  artists,  and  especially  with  Oeser,  who  after- 
wards exercised  so  powerful  an  influence  over  Goethe  when 
Goethe  was  a  young  student  at  Lcipsic.  Winckelmann's 
study  of  ancient  literature  had  inspilred  him  with  a  strong 
desire  to  visit  Rome,  and  now  he  sought,  through  the  papal 
nuncio  Archinto,  to  obtain  the  appointment  of  librarian 
to  Cardinal  Passionei.  Nothing  could  be  done  for  him, 
however,  unless  he  joined  the  Roman  Catholic  Church ; 
this  condition,  after  long  hesitation,  he  ultimately  decided 
to  comply  with. 

In  1755  Winckelmann  gave  the  first  indication  of  his 
genius  by  the  publication  of  his  Gedanl-en  uber  die  Nack- 
ahmuny  der  grUcJiifchcn  Werie  in  ifalerei  und  Biidhaticr- 
kumt.  This  was  followed  by  a  pretended  attack  on  the 
work,  and  a  defence  of  its  principles,  nominally  by  an  im- 
partial critic.  In  the  Gedanken  Winckelmann  suggested 
most  of  the  doctrines  he  afterwards  developed ;  and  the  book 
was  warmly  admired  not  only  for  the  new  ideas  it  contained 
but  for  the  power  and  charm  of  its  style.  One  good  result 
of  the  impression  it  produced  was  that  Augustus  III., 
elector  of  Saxony  and  king  of  Poland,  was  induced  to 
grant  him  a  pension  of  200  thalers,  that  he  might  have 
an  o^Jportunity  of  prosecuting  his  studies  in  Rome.     He 


arrived  in  Rome  in  November  1755,  and,  with  the  excep- 
tion of  some  brief  interrals,  remained  there  during  the  rest 
of  his  life.  Ho  became  librarian  to  Cardinal  Archinto,  and 
also  received  much  kindness  from  Cardinal  Passionei ;  and 
after  their  death  he  was  received  as  librarian  and  as  a 
friend  into  tlio  house  of  Cardinal  ^Mbani,  who  was  forming 
his  magnificent  collection  in  his  villa  at  Porta  Salara.  In] 
1763,  while  retaining  this  position,  Winckelmann  was  made 
prefect  of  antiquities. 

From  tho  time  of  his  arrival  in  Rome  ne  devoted  him- 
self earnestly,  at  first  with  ihe  aid  of  his  friend  Raphael 
Mengs,  to  the  study  of  Roman  antiquities,  and  he  gradu- 
ally acquired  what  was  then  an  unrivalled  knowledge 
of  ancient  art.  In  1760  appeared  his  Description  de» 
Pierres  Gravies  du  Feu  Baron  de  Slosch,  embodying  the 
results  of  much  work  at  Florence,  where  he  had  spent 
nine  months  in  cataloguing  the  engraved  gems  collected 
by  his  friend  Baron  von  Stosch.  He  published  in  1762 
Anmerhinffen  uber  die  Bauhumt  der  Alten,  including  an 
account  of  the  temples  at  Pajstum.  In  1758  and  1762 
Winckelmann  visited  Naples  for  the' purpose  of  studying 
the  treasures  excavated  at  Pompeii  and  Herculaneum  ;  and 
from  his  Sendschreiben  von  den  hercvlanischen  Entdeclcungen 
(1762)  and  his  X'achricht  von  den  neuesten  herculanischen 
Enideckungen  (1764)  scholars  obtained  their  first  au- 
thentic information  about  those  groups  of  antiquities. 
Winckelmann  again  visited  Naples  in  1765  and  1767, 
and  wrote  for  the  use  of  the  electoral  prince  and  princess 
of  Saxony  his  Bricfe  an  Biamoni,  which  were  published, 
eleven  years  after  his  death,  in  the  Antologia  Romana. 
For  several  years  his  energies  were  devoted  chiefly  to 
tho  preparation  of  his  masterpiece,  the  Geschichte  der 
Kunst  des  Alterth.ums,  which  was  issued  in  1764.  It  at 
once  commanded  attention  and  was  soon  recognized  as 
a  book  that  -rfould  take  a  permanent  place  in  the  litera- 
ture not  only  of  Germany  but  of  Europe.  In  this  great 
work  Winckelmann  sets  forth  both  the  history  of  Greek 
art  and  the  principles  on  which  it  seemed  to  him  to  be 
based.  He  also  presents  a  glowing  picture  of  the  con- 
ditions, political,  social,  and  intellectual,  which  tended  to 
foster  creative  activity  in  ancient  Greece.  The  funda- 
mental idea  of  his  theory  is  that  the  end  of  art  is  beauty, 
and  that  this  end  can  be  attained  only  when  individual 
and  characteristic  features  are  strictly  subordinated  to  thei 
artist's  general  scheme.  According  to  Winckelmann,  the 
true  artist,  selecting  from  nature  the  phenomena  fitted  for 
his  purpose,  and  combining  them  through  the  imagination,' 
creates  an  ideal  type  marked  in  action  by  "  noble  simplicity 
and  calm  greatness," — an  ideal  type  in  which  normal  pro^ 
portions  are  maintained,  particular  parts,  such  as'  muscles 
and  veins,  not  being  permitted  to  break  the  harmony  of 
the  general  outlines.  In  the  historical  part  he  used  not 
only  the  works  of  art  ho  himself  had  studied  but  the 
scattered  notices  on  the  subject  to  be  found  in  ancient 
writers ;  and  his  wide  knowledge  and  active  imagina.iion 
enabled  him  to  offer  many  fruitful  suggestions  as  to  periods 
about  which  he  had  little  direct  information.  The  materials 
for  the  study  of  Greek  art  which  have  been  recovered  since 
Winckelmann's  time  have  compelled  archa:oIogi3t3  to  reject 
some  of  his  conclusions,  to  modify  others,  and  to  present 
the  subject  as  a  whole  in  a  somewhat  diff'erent  light ;  but 
tho  writer  was  penetrated  by  so  fine  an  enthusiasm,  his 
stylo  is  at  once  so  strong,  so  graceful,  and  so  animated, 
and  his  descriptions  of  particular  works  of  art  are  so  vivid 
and  true,  that  his  book  can  never  wholly  lose  its  freshness. 
It  marked  an  epoch  by  indicating  the  spirit  in  which  the 
study  of  Greek  art  should  bo  approaclied,  and  tho  methods 
by  which  investigators  might  hope  to  attain  to  solid  results. 
To  Winckelmann's  contemporaries  tho  work  camo  as  a 
revelation,  and  it  exercised  a,  profound  influence  ou  the 
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best  minds  of  the  age,  Goethe  studied  it  eagerly,  and  it 
was  read  with  intense  interest  by  Lessing,  who  had  found 
in  a  statement  in  the  earliest  of  Winckelmann's  works  the 
starting-point  for  his  Laocoon. 

Winckelmann  contributed  various  admirable  essays  to 
the  BiUiothtk  dtr  Schoiun  Wisscnschaften  ;  and  in  1766  he 
published  his  Versxick  einer  AlUgorit,  which,  although  con- 
taining the  results  of  much  thought  and  reading,  is  not 
conceired  in  a  thoroughly  critical  spirit.  Of  far  greater 
importance  was  the  splendid  work  entiled  ifonumenti 
AniicAi  Inedili  (1767-68),  prefaced  by  a  Trattato  Prelimi- 
nare,  presenting  a  general  sketch  of  the  history  of  art. 
The  plates  in  this  work  are  representations  of  objects 
which  had  either  been  falsely  explained  or  not  explained 
at  all.  Winckelmann's  explanations  were  of  the  highest 
service  to  archaeology,  by  showing  that  in  the  case  of  many 
works  of  art  which  had  been  supposed  to  be  connected 
with  Roman  history  the  ultimate  sources  of  inspiration 
were  to  bo  found  in  Homer. 

In  1768  Winckelmann  left  Rome  with  the  Italian  sculp- 
tor Cavaceppi,  intending  to  visit  Germany.  But  he  went 
no  farther  than  to  Vienna,  where  he  was  received  with 
honour  by  Maria  Theresa.  At  Trieste  on  his  way  back  to 
Italy  he  made  the  acquaintance  of  a  man  called  Arcangeli, 
to  whom  he  showed  some  gold  coins  that  had  been  given  to 
him  by  the  empress;  Arcangeli's  cupidity  was  excited,  and 
during  the  night  he  entered  Winckelmann's  room,  and, 
after  having  tried  to  throttle  him,  stabbed  him  five  times. 
Winckelmann  died  of  his  wounds  on  8th  June  1768.  His 
murderer  was  caught  and  executed. 

Winckelmann  ranks  among  tho  foremost  writers  of  the  18th  cen- 
tury, and  it  is  hirdlv  possible  to  overrate  the  services  rendered  by 
liim  toarchKoloRy  and  the  study  of  ancient  art  With  wide  learning 
and  an  extraordinary  power  of  accurate  observation  ho  combined 
imagination  and  feeling,  and  through  him  the  modem  world  ob- 
tained for  tlic  first  time  something  like  a  true  coAeption  not  only 
of  particular  works  of  Gr«)k  art  but  of  the  general  intellectual 
movement  from  wiiich  tliey  sprang.  If  many  of  his  ideas  have  now 
been  abandoned,  that  is  to  a  large  extent  due  to  the  fact  that 
•cholare  and  thinkers  were  put  ujion  tho  right  track  by  his  re- 
aearches.  His  character  aa  a  man  corresponded  to  his  greatness  as 
■  writ«r.  No  dirticulty  was  formidable  enough  to  deter  him  from 
working  out  bis  vast  schemes  ;  and  in  relation  to  his  friends  and 
in  general  sc-ial  intercourse  he  was  distinguished  by  a  noble  gener- 
osity of  spirit  and  thorough  honesty  of  purpose- 

' '      -rnrki"  waj  bcfnjn  bvFrr-   ■-  —  '-"'^  -"■'  -'— 
>.     Thert  la  an  adtolr 
^mn  *nd  Kin  JaXrf. . 
-,  :!  ,.   r  and  Wolf.     Tho  U:.'.  .-  „-,-.     .' 
one  by  JiulJ,  i  %ui«.,  Leiptlc,  164^73.  (J.  bl.) 

WI>JD.  See  Meteoboloot,  vol.  xvL  pp.  124,  143, 
154. 

^VINDHAM,  William  (1750-1810),  English  politician, 
came  from  an  ancient  family  long  resident  at  Fclbrigg 
near  Cromer  in  Norfolk.  His  father,  Colonel  William 
Windham,  was  an  adventurous  soldier  with  a  taste  for 
languages,  both  ancient  and  modern  ;  William  Windham, 
the  atatesman,  was  born  in  Golden  Square,  London,  on 
3d  May  1700.  At  the  ago  of  seven  he  went  to  Eton, 
which  he  quitted  in  1766  for  the  university  of  Glasgow, 
and  iindpr  the  care  of  Dr  Simson  he  acquired  the  toato 
fori!  which  always  distinguished  him.    In  1767 

bo   I  1   as  gentleman  commoner  at   University 

Coll'.j^' ,  'J..:  •Ill,  where  ho  remained  until  1771.  Ho  never 
took  the  degree  of  B.A.,  but  qualified  as  W.K.  on  7th 
Octolwr  17M'.,',  and  received  the  degree  of  D.C.L.  on  3d 
July  1793.  Ho  mailc  a  tour  in  Norway  in  1773  and  visited 
Switzerland  and  Italy  Wtwcen  1778  and  17l<0.  His 
mai(l"n  «p«cch  on  the  political  platform  was  delivered  at 
Norwich  on  28th  January  1778,  when  he  vehemently 
opposed  the  pro^ociiti'm  <•?  tho  American  War.  On  his 
return  to  England  in  171*0  ho  coi'tc%tc<l  the  representation 
of  tho  city  of  Norwich,  but  was  tiut  successful.  His 
cntrsnco  into  public  life  took  place  in  April  1 783,  when  ho 
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went  to  Ireland  as  chief  secretary  to  Lord  Northington, 
the  lord-lieutenant  under  the  coalition  ministry  of  Fox  and 
Lord  North.  Windham  was  his  own  keenest  critic,  his 
distrust  in  his  own  powers  and  his  disappointment  at  his 
own  achievements  being  conspicuous  on  every  page  of  his 
Diary.  Sickness  compelled  his  return  to  England  early  in 
July  17S3;  but  change  of  scene  and  constant  exercise 
restored  him  to  health  before  the  end  of  that  year.  In  April 
1784  he  again  contested  Norwich  and  was  returned  by  a 
majority  of  64  votes,  thus  scoring  one  of  the  few  triumphs 
attained  by  the  adherents  of  tha  coalition  cabinet.  This 
seat  he  retained  untH  IBOS,  when  he  was  beaten  by 
William  Smith,  one  of  the  leaders  of  the  Nonconformists. 
Though  he  strenuously  opposed  all  proposals  for  parlia- 
mentary reform,  to  which  most  of  the  A\Tiigs  were  deeply 
committed,  Windham  remained  in  alliance  with  that  party 
until  after  the  outbreak  of  the  French  Revolution,  when 
he  and  several  of  his  chief  allies  joined  Pitt.  The  place 
of  secretary-at-war  was  conferred  upon  him  in  July 
1794,  and  he  was  at  the  same  time  created  a  privy  coun- 
cillor and  admitted  to  a  seat  in  the  cabinet.  Windham 
discharged  the  duties  of  his  o$ce  with  unflagging  zeal, 
his  efforts  being  particularly  directed  towards  amelior- 
ating the  condition  of  tS^  inferior  grades  of  the  army.  In 
the  autumn  of  1794  he  was  despatched  to  the  duke  of 
York's  camp  in  Flanders  with  the  views  of  his  ministerial 
colleagues,  but  their  advice  could  not  counteract  the 
military  incapacity  of  the  royal  duke.  When  Pitt  was 
frustrated  in  his  intention  of  freeing  the  Catholics  from 
their  political  disabilities,  Windham,  who  in  religious 
matters  always  inclined  to  liberal  opinions,  took  his  place 
among  the  ministers  who  retired  from  office  (February 
1801).  He  was  a  constant  opponent  of  all  negotiations 
for  peace  with  France,  preferring  to  prosecute  the  cam- 
paign at  whatever  cost  until  some  decisive  victory  had  ' 
been  gained,  and  the  temporary  peace  of  Amiens,  which 
was  carried  through  under  Addington's  administration, 
did  not  meet  with  his  approval,  ^\'he^  he  was  ousted 
from  the  representation  of  N'orwich  (July  1802),  a  seat  for 
the  pocket  borough  of  St  Mawes  in  Cornwall  was  found 
for  him  by  its  patron,  the  marquis  of  Buckingham,  whose 
opinions  coincided  with  Windham's  on  the  leading  political 
questions  of  the  day.  He  declined  a  place  in  Pitt's  new 
cabinet  (May  1802)  on  the  ground  that  the  exclusion  of 
Fox,  who  had  joined  with  them  in  opposition  to  tho  weak 
ministry  of  Addington,  prevented  •  tho  formation  of  an 
administration  sufficiently  strong  in  parliament  and  the 
country  to  cope  with  the  dangers  which  threatened  the 
safety  of  the  nation,  and  he  offered  a  general  opposition 
to  tho  mca.'tures  which  tho  prime  minister  proposed.  On 
Pitt's  death  in  January  1806  the  ministry  of  "All  the 
Talents"  was  formed  under  the  leadership  of  Lord  Grenville, 
and  Windham  accepted  the  seals  as  secretary  of  state  for 
war  and  the  colonics.  Fox's  death  ncccv>.itatc<l  several 
official  changes  ;  and  a  peerage  was  proposed  for  Windham, 
but  he  declined  tho  proffered  honour,  and  rcmain(fd  in 
office  as  long  as  the  ministry  existed.  A  general  election 
took  place  in  October  1806  and  Windham  wo-i  elected  for 
tho  county  of  Norfolk ;  but  the  election  was  declared  void 
on  petition,  and  ho  was  compelle<l  to  sit  for  the  Trca-'nry 
borough  of  New  Romney,  for  which  ho  had  also  bun 
elected.  In  1807,  when  tho  House  was  disrolvcd  under 
tho  influence  of  tho  "  No  Popery  "  iry  of  Spviircr  Perceval, 
a  scat  was  fotind  for  Windham  by  I»rd  Fitzwilliam  in  his 
close  constituency  of  Higham  Ferrers.  Lil>crty  of  rvligirius 
opinion  ho  uniformly  sup|Kirted  at  all  periods  of  his  life, 
and  with  equal  consistency  ho  opposed  all  outbreaks  of 
rcllpioua  fanatieifiin  ;  hcnco  with  these  convictions  in  his 
mind  few  of  the  domestic  measures  of  tho  new  niinistcni 
met  with  his  ai>prubatioD.     Moreover,  bo  disapproved  o( 
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the  expedition  to  the  Scheldt,  and  thought  tho  cnnrgcs 
brought  ngivinst  the  duko  of  York,  as  coiimmnJcr- in-chief, 
fmuired  hia  rttircment  from  oflice.  At  the  same  timo  ho 
actively  opiKwed  the  bill  of  Sir  Samuel  Uomilly,  Lis  col- 
leAijuo  on  most  political  questions,  for  reducing  the  number 
o(  offences  visited  with  the  punishment  of  death.  In 
Jnly  1S09  ho  received  a  blow  on  tho  hip  whilst  rendering 
Bsustonce  at  a  fire,  which  ho  thought  little  of  at  the  timo; 
but  a  tumour  subsequently  formed  on  tho  sjiot  and  an 
o|>eration  became  necessary.  This  brought  on  a  fever,  and 
WinJhara  rapiJly  sank.  He  died  on  4th  Juno  1610,  and 
was  buried  in  the  family  vault  at  Felbrigg. 

Windham  tna  toll  and  «■<?!!  proportioned  ;  and  tho  impressive- 
nMS  of  his  »r«ohM  was  hoightciu-J  liy  tho  cxcollonco  of  his  address. 
Excrv-iso  of  all  kinds  had  clurms  for  him.  He  attoiidcd  all  tho 
celebrated  priM-fights  of  his  day,  and  h«  more  than  onco  spoko  in 
tho  llouso  of  Commons  against  tho  prevention  of  bull-baiting. 
Nor  did  ho  ncgkvt  tho  pleasures  of  literature  and  seience.  Ilis 
•peeches  wero  published  in  three  volumes  in  180S,  with  a  memoir 
by  Thomai  Amvot,  his  private  secretary  while  ho  was  in  offico  in 
1806,  and  his  Diary  was  edited  by  Mrs  Henry  Baring  in  1866. 
The  tvusage*  in  the  latter  work  relative  to  Dr  John-wn's  declining 
days  iiavebeen  of  considerable  use  (o  tho  later  editors  of  lioswcll. 

WINDMILL.  The  date  when  windmills  were  first 
erected  is  unknown ;  but  they  were  certainly  .used  in 
Europ9  in  tho  12th  century.  Of  late  they  have  generally 
been  replaced  by  steam  engines  in  Great  Britain  ;  but  they 
are  still  extensively  employed  in  Holland  in  draining  the 
polders  end  grinding  trass.  In  America  they  are  largely 
used  ;  Wolff  states  that  in  some  cities  in  the  United  States 
over  5000  windmills  aJe  manufactured  annually.  In  spite 
of  the  competition  of  more  powerful  and  tractable  motors, 
windmills  may  often  b«  used  with  success  and  economy, 
especially  in  new  countries  where  fuel  is  scarce,  and  for 
work  which  can  be  done  intermittently.  The  Indian 
Government  recently  made  inquiries  with  a  view  to  using 
windmills  for  irrigation,  and  a  good  deal  of  information 
will  be  found  in  a  report  by  Colonel  Bro^vnlow  in  tho  Pro- 
fessional Paptri  on  Indian  Engineering,  vol.  viii.  A  wind- 
mill is  not  a  very  powerful  motor,  and  in  its  employment 
its  power  is  variable  and  intermittent.  In  good  situations 
it  will  generally  work  for  about  eight  hours  out  of  the 
twenty-four  on  an  average.  Small  windmills  are  useful  on 
farms  for  working  machines  and  pumping,  in  brickfields  for 
pumping,  and  on  ships  for  clearing  out  bilge  water.  They 
are  employed  for  drainage  purposes  in  Holland  and  Nor- 
folk, and,  for  mining  purposes  in  some  new  countries.  In 
America  they  are  used  to  pump  water  at  railway  stations. 
Bir  W.  Thomson  has  proposed  to  utilize  them  in  charging 
electric  accumulators.  As  an  au.xiliary  to  a  steam  engine 
they  are  sometimes  useful ;  thus  at  Faversham  a  15-horse- 
f>ower  windmill  raised  in  ten  months  21,000,000  gallons 
of  water  from  a  depth  of  109  feet,  saving  100  tons  of  coal. 
European  WindmilU. — In  all  the  older  windmills  a  shaft, 
called  the  wind  shaft,  carried  four  to  sis  arms  or  whips  on 
which  long  rectangular  narrow  sails  were  spread.  The 
wind  shaft  was  placed  at  an  inclination  of  10°  or  15°  with 
the  horizontal,  to  enable  the  sails  to  clear  the  lower  part 
of  the  mill.  The  whip  carrying  the  sail  was  often  30  to 
40  feet  in  length,  so  that  the  tips  of  the  sails  described  a 
circle  60  to  80  feet  in  diameter.  The  sails  were  rectangu- 
lar, 5  to  6  feet  wide,  and  occupying  five-sLtths  of  the  length 
of  the  whip.  A  triangular  leading  sail  was  sometimes 
added.  Sometimes  the  sails  consisted  of  a  sail-cloth  spread 
on  a  framework ;  at  other  times  narrow  boards  were  used. 
The  oldest  mill  was  no  doubt  the  post  mill,  the  whole  struc- 
ture being  carried  on  a  post;  to  bring  the  sails  to  face  the 
wind,  the  structure  was  turned  round  by  a  long  lever.  The 
post  mill  was  succeeded  by  the  tower,  imock,  or  frock  mill, 
in  which  the  mill  itself  consisted  of  a  stationary  tower,  and 
the  wind  shaft  and  sails  were  carried  in  a  revolving  cap 
rotating  on  the  top  of  the  tower.     Meikle  introduced  in 


1750  an  auxiliary  windmill  or  fan,  placed  at  right  angles 
to  the-  principal  sails,  for  automatically  turning  the  mill 
face  to  the  wind.  If  tho  wind  shifts,  the  email  fan  begins 
to  revolve  and,  acting  through  gearing,  rotates  the  cap  of 
the  mill.  Mills  are  cvposed  to  great  danger  if  the  sails 
aro  not  reefed  or  furled  in  high  winds,  and  the  reefing  serves 
also  to  prevent  tho  speed  of  the  mill  becoming  excessive. 
In  1 807  Sir  W.  Cubilt  introduced  automatic  reefing  arrange- 
ments. The  sails  were  made  of  thin  boards  held  U])  to  the 
wind  by  a  weight.  As  the  strength  of  the  wind  increased, 
tho  boards  were  pressed  back  and  exposed  less  surface. 

Amerii-an  Windmills. — American  windmills  generally 
have  tho  sails  arranged  in  an  annulus  or  disk.  Tho  sails 
consist  of  narrow  boards  or  slats  arranged  radially,  each 
board  inclined  at  a  constant  angle  of  weather  (see  below); 
and  the  impulse  of  tho  wind  on  these  inclined  surfaces 
drives  the  mill.  An  American  mill  presents  a  larger  sur- 
face for  a  given  length  of  sail,  and  consequently  the  con- 
struction is  lighter.  To  turn  tho  mill  face  to  the  wind,  a 
simple  large  rudder  or  fish-tail  is  used,  projecting  back- 
wards in  a  plane  at  right  angles  to  the  piano  of  rotation 
of  ^he  sails.  There  are  a  great  variety  of  mills  in  Ainerica, 
but  those  most  commonly  used  are  of  two  types.  (1)  In 
those  which  have  side-vane  governor  wheels  the  action 
equivalent  to  reefing  the  sails  is  effected  by  turning  the 
whole  wheel  formed  by  the  sails  oblique  to  the  wind,  so 
as  to  diminish  the  wind's  action.  A  side  vane  projects  in 
the  plane  of  rotation  of  tho  wheel,  and  the  pressure  of  the 
wind  on  this  tends  to  turn  the  wheel  edgeways  to  the 
wind.  This  turning  force  is  counterbalanced  by  a  weight. 
Hence  for  moderate  winds  the  wheel  is  held  up  face  to 
the  wind ;  for  stronger  winds  it  is  turned  obliquely.  (2) 
In  centrifugal  governor  mills  the  slats  forming  tho  wheel 
are  connected  together  in  sets  of  six  or  eight,  each  set 
being  fixed  on  a  bar  at  about  the  middle  of  its  length. 
By  rotating  this  bar,  the  boards  or  alats  are  brought  end 
on  to  the  wind,  tho  action  being  analogous  to  shutting 
an  umbrella.  The  boards  are  held  up  to  the  wind  by  a 
weight,  and  are  also  connected  to  a  centrifugal  governor. 
If  the  speed  of  the  governor  increases,  tho  balls  fly  out  and 
lift  the  weight ;  at  the 
saine  time  the  sails  are 
partially  furled. 

Tf'arncr's  Annular  Sail 
IVindmill,  —  Messrs  Warner 
of  Cripplegate  (London)  make 
a  windmill  somewhat  similar 
to  American  mills.  The  shut- 
ters or  vanes  consist  of  a  frame 
covered  with  canvas,  and  theso 
aro  pivoted  between  two 
angle-iron  rings  so_  as  to  form 
aii  annular  sail.  The  vanes 
are  connected  with  spiral 
springs,  which  keep  them  up 
to  the  best  angle  of  weather 
for  light  winds.  If  the 
strength  of  the  wind  in- 
creases, the  vanes  givo  to 
tho  wind,  forcing  back  tho 
springs,  and  thus  tho  area  on 
which  the  wiud  acts  dimin- 
ishes. In  addition,  there  aro 
a.  striking  lever  and  tackle 
for  setting  tho  vanes  edge- 
wavs  to  the  wind  when  tho 
mill  is  stopped  or  a  storm  is 
expected.  The  wheel  is  kept 
face  to  tho  wind  by  a  rudder 
in  email  milla  ;  in  large  mills 
a  subsidiary  fan  and  gear  are 
used.  Fig.  1  shows  a  largo 
mill  of  this  kind,  erected  in 
a  similar  manner  to  a  tower 
mill.  The  tower  is  a  framework  of  iron,  and  carries  a  revolving 
cap,    on  which  the  v.'ind   shaft  is  fixed.  .   Behind  is  tbo  eubsi- 
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diaty  Taa  with  its  gearing,  acting  on  a  toothed  wheel  fixed  to 
the  cap. 

KtlalUm  beluxm.  the  rdxity  of  the  TTind  and  Us  Pressure  on  Sur- 
fata.— When  a  flat  thin  plate  is  cjcposed  normally  to  the  wind,  the 
pressure  on  its  front  surface  is  increased,  and  that  on  its  back  sur- 
face semewhat  diminished.  The  resulunt  total  pressure  per  square 
toot  in  the  direction  of  the  wind  is  given  approximately  by  the 
equation  ^_.005  ji (1) 

if  r  is  in  miles  per  hour,  or 

'  p=!-00'i3  x' (la) 

if  V  is  in  feet  per  second.  Thus,  winds  at  Tclocities  of  5,  10,  and 
20  miles  per  hour  would  give  a  pressure  of  J  lb,  i  lb,  and  2  !b  respect- 
ively on  each  square  foot  of  a  surface  normal  to  the  wind,  and 
these  may  be  considered  ordinary  working  velocities  for  windmills. 
In  storms  the  velocity  of  the  wind  may  reach  a  much  greater  value. 
Pressures  of  23  or  30  lb  per  square  foot  have  been  frequently  regis- 
tered by  anemometers,  and  at  exceptionally  exposed  sutions  press- 
ores  of  50,  SO,  aud  even  90  lb  per  square  foot  have  been  recorded. 
These  pressures,  which  are  useless  for  working  the  windmill,  must, 
nevertheless,  bo  reckoned  with  in  deciding  on  its  structural 
etrength. 

Pramre  on  Surfaces  OhJiquetothe  Wind— The  variation  of  press- 
ure witli  iaclination  of  surface 
is  only  known  experimentally, 
iet  R  be  the  direction  of  the 
wind,  making  an  ingle  0  with  the 
normal  to  the  surface,  supposed 
to  be  at  rest.     Then,  if  ;>  is  the 

J  treasure  per  square  foot  of  sur- 
ace  when  the  wind  is  normal  to 
the  surface,  the  resultant  normal 
pressure  on  the  oblique  surface  is 

n=p, — '^°*  .„  ft  per  square  foot 
'^l-t-«os-#       '^ 

Bat  the  windmill  sail  moves  in  a  direction  perpendicolar  to  the 

\ffad.     Hence,  if  r  is  the  velocity  of  « 

the  wind  and  u  that  of  the  sail,  the 

relative  velocity  is  Vu--t-r*,  and  tho 

direction  of  relative  motion  can  bo 

found    as  follows.       Let   aa   be    the 

iflane  of  rotation  of  the  sail.      The 

inclination  0  of  the  sail  to  the  plane 

of   rotation    is   called   the   angle   of 

vxather,    and    is   the    same   as    the 

angle  the  wind  makes  with  the  nor- 

BuJtothesaiL     SctoS <i6  =  v,  tc^u, 

then  oc  is  the  relative  velocity,  and 

this  makes  an  angle  ^=tan~'  -  with  the  direction  of  the  wind 

and  an  angle  $  +  ^  with  the  normal  to  tho  saij.     Hence  for  tho 

2cos{«+^ 


Fig.  2. 


..(2). 


Fig.  3. 


moving  sail 


Tho  component  of  this 


U  +  coa'(«■^e) 

Before  replacing  p  by  its  valne  in  (1)  another  consideration  re- 
quires attention.  The  sail  generally  moves  faster  than  the  wind  ; 
it  is  not  a  thin-edgtd  plane,  but  presents  a  not  inconsiderable  surface 
at  right  angles  to  its  direction  of  motion,  and  thus  creates  resist- 
ance. Of  the  whole  pressure  of  the  wind  a  part  rnly  is  effective, 
the  rest  being  used  to  overcome  tho  resistance  of  the  sail.  It  will 
be  assumed  that  the  effective  pressure  driving  the  tails  is  only,  for 
V  in  feet  per  second,  ;j»*O01  r*  lb  per  square  foot,  and,  therefore, 
the  effective  normal  pri'  ' '  •  .  lils  is,  for  tha  relative  velocity 

Vr'  +  u',  »  =  -001(i!>-n.  -., 

■    -        '  ^' 
in  the  direction  of  motion  of  the  sail  is  n  sin  t'.     Consequently  the 

useful  work  of  the  sail  expivased  in  foot-pounds  per  square  foot  is 

*»  sin  »  =  -001(1^ -H  u')u  — „; ""  "    ,, ;.    By  dividing  the  saU 

into  stri[i«  an  !  intr  .Inr-jng  the  known  values  of  u,  v,  and  S  the 
work  dnn"  ,1. 

&t  ^n  -. — The  best  angle  of  weather  is  that  which 

ouJ"  —    a  mazimnm.      This  give*  the  very 

simi-  .,       ,;..     Given  the  vclocilr  of  the  wind  and  that 

of  the  tijM  of  iho  hti\\  the  value  of  ^  ia  oaaily  fouud  for  any  point 
of  the  sail,  and  thence  ».     Thus,  for 
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Barm-l^tutr  of  H'UdmilU.—fot  the  older  kinds  of  windmills 
the  following  rule  dr riv*-.!  from  some  experiments  by  Coulomb  may 
be  used,  l/et  n  -  no  of  sailt,  A  area  of  each  tall  In  i>|uare  feet, 
«  Ttlccity  of  wind  in  feet  per  second  ;  then  the  hoiw-powgr  of  Iht 


■nill  '^  ■  ..--  -■,-  ;  thts  assumes  the  speed  of  the  tips  of  the  sails  t« 
1,0dU,  uuu 

be  about  2§  to  3  times  the  wind  velocity.  For  American  wheels 
"Wolff  gives  the  horse-power  which  may  be  expected  for  an  aver- 
age of  8  hours  per  day  as  follows  :  — 


Dltrocter  of 

Velocity  of 

Wind  In  Miles 

per  Honr. 

Horse- Power  of 

RevolaOons  of 

Whec:  la  FmL 

m;u. 

Wheel  per  Minnte. 

8i 

16 

004 

70-75 

10 

16 

012 

6CI-65 

12 

16 

0-21 

55-60 

14 

16 

0-23 

50-55 

16 

16 

041 

45-50 

IS 

16 

001 

40-45 

20 

16 

0-78 

35-40 

25 

16 

1-34 

30-35 

Further  InforruttJon  will  be  fonnd  io  BanVlne,  Tht  Steam  E^m  ond  cthrr 
Prime  iSorrrr;  WeiBbach,  TTie  Mcdutnia  <if'£nfineering;  and  Wolff,  Tlu  n^nd. 
mill  ai  a  Prin*  Uorer.  (W.  C.  C) 

WINDSOR,'  a  parliamentary  and  municipal  borough  of 
Berkshire,  England,  21  miles  from  London  by  tho  Great 
Western  Railway,  situated  on  the  right  bank  of  the  Thames, 
is  chiefly  remarkable  for  its  royal  castle.  The  town  itself 
is  of  no  special  interest,  in  spite  of  its  great  antiquity.  In 
1276  Edward  L  made  Wind.sor  a  free  borough.  In  1302 
it  began  to  send  representatives  to  parliament,  though  at 
irregular  intervals,  and  from  the  time  of  Henry  VL  it 
returned  two  members  till  1867,  when  they  were  reduced 
to  one.  The  town  is  presided  over  by  a  mayor,  aldermen, 
and  councillors,  who  were  incorporated  by  a  charter  of 
Edward  IV.      The  town-hall  was  built  in  1686  by  Sir 


Chriitophcr  Wren,  but  was  much  altered  in  1852.  The 
Thames  is  crossed  here  by  a  bridge  resting  on  three  granite 
picr»  (1823).  The  parish  church  of  St  John  tho  Baptist 
was  rebuilt  in  1822;  tho  otlicr  two  churches  are  also 
modern.  The  town  was  formerly  cclobmled  for  the  number 
of  iU  inns,  r.f  which  "The  Oartor  "  and  "  The  White  Hart  " 
were  tho  chief.  Tlio  formor  wa*  the  favourite  inn  of 
Shake.«)ionrc's  Sir  John  Ealstaff,  and  is  frequently  mcn- 
lioncl  in  the  ifrn-f/  Witfs  ct  'W\niin>r.  In  1650  the  town 
conlainc'l  70   i  of  which  were  ver)'  ;     ' 

balftiiulH  rod  1  liut  none  of  those  n<"\  i 


"to 

If  ■  ■  . 

linfTUlah  11  Irntn  \U  tmrvnt  ««Itlement  Ojil  Wmd«or,  which  l«  now  a 
vlll«(e  prctliljr  tiiuated  about  two  miles  to  the  aouth-eait  of  Wludsor 
CasU*. 
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IS71  (Be  populalion  oPtho  municipal  borongh  was  11,7G9 
&nd  in  I$riU3,273  ;  that  of  tbo  i>arlianioiUnry  borough 
(area  3-S3  acres)  iu  the  same  years  was  17,2S1  and 
iy,0S2  rcsp5ctivclj-.  Of  this  last  total  34G-t  wore  in 
Buckinghamshire,  into  which  county  the  parliamentary 
borough  of  Windsor  extends. 

■*  Windsor  Castle,  from  its  commanding  position,  its  stately 
group  of  ancient  buildings,  and  its  long  list  of  histoi'ical 
a>sociations,  is  one  of  the  most  magnificent  and  interesting 
of  rv\val  palaces.  It  has  for  many  centuries  been  the  chief 
residence  of  the  English  sovereigns.'  As  oarly  as  the 
time  of  the  Heptarchy  a  stronghold  of  some  importance 
existed  at  Windsor;  the  chief  part  of  this  still  remains,  and 
forms  the  great  circular  mound,  about  125  feet  in  diameter, 
on  which  the  Hound  Tower  now  stands.  This  great  earth- 
work was  once  surrounded  by  the  fosse,  agger,  and  vallum 
which  were  usually  constructed  to  defend  both  Roman  and 
Sixon  strongholds.  The  primitive  wooden  enclosure  was 
replaced  by  a  stone  circuit-wall  in  the  time  of  William  the 
Conqueror  ;  and  the- first  complete  Bound  Tower  was  built 
by  Henry  III.  about  1272,  but  was  wholly  reconstructed  on 
a  more  massive  scale  by  Edward  III.,  who  in  134-t  designed 
the  new  tower  to  form  a  meeting-place  for  his  newly-estab- 
lished order  of  the  Knights  of  the  Garter.  Edward  selected 
this  spot  because,  according  to  a  popular  legend  (quoted  by 
Froissart),  it  was  on  the  summit  of  the  circular  mound 
that  King  Arthur  used  to  sit  surrounded  by  his  knights  of 
the  Round  Table.  The  main  bulk  of  the  present  Round 
Tower  is  of  this  date ;  but  its  walls  were  heightened,  and 
the  tall  flag-turret  was  added  by  the  court  architect,  Sir 
Jeffrey  Wyatville,  in  the  reign  of  George  IV.  In  addition 
to  the  Round  Tower,  Henry  III.  constructed  long  lines  of 
circuit-walls,  crowned  at  intervals  with  many  smaller  towers, 
one  of  which,  named  after  him,  still  exists  in  good  preserva- 
tion. "^  He  also  built  a  great  hall,  kitchen,  and  other  apart- 
ments, together  with  a  chapel,  which  was  afterwards  pulled 
down  to  make  room  for  the  present  chapel  of  St  George. 
The  beautiful  little  chapel  cloister  which  Henry  III.  built 
still  exists,  and  on  its  walls  are  traces  of  contemporary 
paintings  in  distemper.  Another  chapel  .was  built  by 
Henry  III.  and  dedicated  to  his  favouritfo  sainf,  Edward 
the  Confessor.  This  graceful  building,  with  an  eastern 
apse,  b  now  called  the  Albert  Memorial  Cliapel ;  a  good 
deal  of  Henry  lll.'s  work  still  exists  in  the  '  ,wer  part  of 
its  walls,  but  the  upper  part  was  rebuilt  in  1501-3  by 
Henry  VII.  Some  years  later  the  unfinished  chapel  was 
given  by  Henry  Vlll.  to  Cardinal  Wolsey,  and  for  long 
after  it  was  known  as  "Wolsey's  tomb-house."  Wolsey 
engaged  a  Florentine  sculptor  named  Benedetto  '  to  make 
him  a  very  magnificent  and  costly  tomb  of  marble  and  gilt 
bronze,  with  a  recumbent  effigy  at  the  top,  probably  very 
similar  in  design  to  Torrigiano's  tomb  of  Henry  VII.  at 
Westminster.  The  rich  bronze  work  of  Wolsey's  tomb  was 
torn  off  and  melted  by  order  of  the  Commonwealth  in  1642, 
and  the  mere  metal  was  sold  for  the  then  large  sum  of 
£600.  In  1805  the  black  marble  sarcophagus,  stripped  of 
its  bronz*  ornaments,  was  moved  from  Windsor  and  used 
as  a  moDument  over  Nelson's  grave  in  the  crypt  of  St 


Paul's.  Though  Wolsey's  tom1>house  was  roofed  m  and 
usrd  for  mass  by  James  II.,  the  slone  vaulting  was  not  com- 
pleted till  recent  times,  when  tho'wliolo  place  was  fitted  up 
by  Sir  Gilbert  Scott  as  a  memorial  to  tlio  Prince  Cousori. 
Its  into>nal  walls  were  then  lined  with  rich  marbles,  jind 
decorated  with  reliefs  by  Baron  Triqvieti,  in  a  stylo  sonnv 
what  tawdry  and  discordant  with  the  old  building. 

The  magnificent  chapel  of  St  Georgo^ranks  next  to 
Westminster  Abbey  as  a  royal  mausoleum,  though  no  king 
was  buried  there  before  Edward  IV.,  who  left  directions 
in  his  will  that  a  very  splendid  tomb  was  to  bo  erected 
with  an  effigy  of  himself  in  silver.  Nothing  now  remains' 
of  this,  except  part  of  the  wrought  iron  grille  which  Stfr- 
rounded  the  tomb — one  of  the  most  elaborate  and  skilfully 
wrought  pieces  of  iron-work  in  the  world.  This  grille  has 
recently  been  moved  from  the  north  aisle  to  the  nortli'gido 
of  the  sanctuary.  The  next  sovereign  buried  here  was 
Henry  VIII.,  who  directed  that  his  body  should  be  laid 
beside  that  of  Jane  Seymour,  in  a  magnificent  bronze  and 
marble  tomb.  The  tomb  was  never  completed,  and  what 
existed  of  its  metal-work  was  probably  melted  down  by  the 
Commonwealth.  No  trace  of  it  now  remains.  The  chapel 
itself  is  one  of  the  finest  examples  of  Perpendicular  archi- 
tecture in  England,  and  is  on  the  whole  finer  in  design  than 
the  other  two  royal  chapels,  those  of  King's  College  at 
Cambridge  and  that  of  Henry  VII.  at  Westminster,  which 
were  a  little  later  in  date.  The  existing  building  was 
begun  by  Edward  IV.,  who  in  1473  pulled  down  almost  the 
whole  of  the  earlier  chapel,  which  had  been  completed  and 
filled  with  stained  glass  by  Edward  III.  in  13C3.  The  nave 
of  St  George's  was  vaulted  about  the  year  1490,  but  the 
choir  groining  was  not  finished  till  1507;  the  hanging 
pendants  from  the  fan  vaulting  of  the  choir  mark  a  later 
development  of  style,  which  contrasts  strongly  with  the 
simpler  lines  of  the  earlier  nave  vault.  In  151G  the  lantern 
aud  the  rood-screen  were  completed,  but  the  stalls  and 
other  fittings  were  not  finished  till  after  1519. 

The  present  private  apartments  of  the  sovereign  at 
Windsor  were  mostly  rebuilt  or  remodelled  by  Sir  Jeffrey 
Wyatville,  but  some  of  the  rooms,  and  especially  the  library, 
contain  fine  mantelpieces  and  ceilings  of  the  IGth  and  17th 
centuries.  Among  the  many  treasures  preserved  in  the  royal 
library  is  a  fine  collection  of  drawings  by  the  chief  Italian 
painters,  together  with  three  volumes  of  MSS.  in  the  auto- 
graph of  Leonardo  da  Vinci,  illustrated  with  many  draw- 
ings by  his  hand.^  The  library  also  contains  a  magnificent 
series  of  portraits  by  Holbein,  eighty-seven  in  number,  highly 
finished  in  sepia  and  chalk,  representing  the  chief  personages 
of  Henry  VIII.'s  court — all  of  them  works  of  the  highest 
beauty  and  marvels  of  iconic  vigour.  The  foundation  at- 
tached to  the  royal  chapel,  which  possesses  the  privileges 
of  a  "  royal  peculiar,"  consists  of  a  dean,  who  is  exempt 
from  any  episcopal  jurisdiction,  and  a  college  of  canons. 

The  royal  forest  of  Windsor  is  one  of  the  finest  in  the 
country,  though  it  has  been  much  reduced  in  size  even 
since  1790,  when  it  contained  about  GO.OOO  acres;  many 
of  its  oaks  are  of  great  size  and  antiquity.         (j.  H.  U.) 

WINDWARD  ISLANDS.     See  West  Inbie.s. 
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THE  word   "wine"  in   its   widest  sense  incliides  all 
alcoholic    beverages    derived    from     sacchariferous 
vegetable  juices   by   spontaneous    fermentation ;    in   the 

'  See  I.oftie,  Windsor,  reprinted  with  etchings  from  The  Por(/oUo, 
London,  ISS.'i  ;  Ti-hc  and  Iijvii,  Annala  of  Windsor,  1860;  and 
AshtoD,  llluttraii'jiis  o/  Wind^jr  C^sUf,  1841. 

'  ProliaWy  a  fton  or  nephew  of  the  Florentine  sculptor  Benedetto 
da  ^Iniano,  who  died  ^  1497  ;  another  member  of  the  same  family  was 
rninloyed  by  WoUey  at  Hampton  Court. 
U  -22* 


narrower  sense  of  its  ordinary  acceptance  it  designates  the 
fermented  product  of  grape  juice,  with  which  alone  the 
present  article  proposes  to  deal. 

Part  I. — Chemistry. 
Vinous  fermentation,  phenomenally  and  chemically,  is 

*  ThcBO  liavo  recently  beta  printed  with  .in  English  trausKition  by 
Dr  Richter,  London,  18S.3.  See  also  Dr  ^Vaagen,  Treasures  o/  Art  in 
Urituin,  Loudou,  1854,  vol.  ii. 
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vinons  fully  explained  uuder  Fermentation  (vd.  ix.  p.  92  sq.). 
femien-  from  what  is  said  tbere  it  will  be  readily  understood  that 
tation.  r^-ine.niaking  is  an  easy  art  where  there  is  a  sufficient 
supply  of  i)orfectly  ripe  grapes.  In  Italy,  Spain,  Greece, 
and  other  countries  of  southern  Europe  nature  takes  care 
of  this ;  in  the  more  northern  of  the  wine-producing  dis- 
tricts of  France,  and  especially  on  the  Rhine  in  Germany, 
the  culture  of  the  vine  means  hard  work  from  one  end  of 
the  year  to  the  other,  which  only  exceptionally  finds  its 
full  reward.  And  yet  it  is  in  those  naturally  less  favoured 
districts  tliat  the  most  generous  wines  are  produced. 
Southern  wines  excel  in  body  and  strength ;  but  even  the 
test  of  them  lack  the  beautiful  aroma  (Illume  or  bouquet^ 
characteristic  of  high-class  Khine  wine.  The  large  propor- 
tion of  sugar  in  southern  grape  juice  would  appear  to  be 
inimical  to  the  development  of  that  superior  flavour.  Yet 
in  Slissouri,  for  instance,  where  wine  is  produced  in  pretty 
much  the  Rhenish  way,  from  Rhenish  kinds  of  grapes, 
which  there  ripen  far  more  readily  than  they  do  at  home, 
no  wine  equal  in  flavour  to  real  Rhine  wine  has  as  yet 
been  made.  It  seems  that  the  hard  struggle  for  existence 
which  the  vine-plant  has  to  fight  on  tlie  Rhine  is  essential 
for  the  development  of  the  peculiar  flavour  of  the  wine. 
Pro-  To  secure  the  highest  attainable  degree  of  maturity  in 

c*i.«»  fcr  {jjg  grapes,  the  vintage  on  the  Rhine  is  postponed  until 
wUit""''  '^^  grapes  almost  begin  to  wither,  and  the  white  grapes 
.  on  the  sunny  side  of  the  bunches  exhibit  a  yellowish 
brown  (instead  of  a  green)  colour  and  show  signs  of  flac- 
cidity.  In  the  best  vineya.-ds  (where  it  is  worth  the 
trouble)  the  bunches  are  carefully  sorted,  the  ripest  being 
put  aside  and  pressed  by  themselves.  In  some  places  even 
the  individual  bunches  are  analysed  and  the  best  berries 
cut  out  with  a  pair  of  scissors,  to  be  used  by  themselves. 
The  processes  concerned  in  the  extrdttion  of  the  juice  are 
described  below  (p.  605).  If  the  production  of  red  wine  is 
intended,  the  juice  is  allowed  to  ferment  over  the  stalks 
and  skins  until  enough  of  alcohol  has  been  produced  to 
enable  the  juice  to  extract  the  pigment  from  the  skins. 
After  that  juice  and  residue  are  separated^  The  alcohul, 
however,  extracts  other  things  besides  the  pigment,  especi- 
ally tannin,  which  imparts  to  red  wines  their  characteristic 
astringency.  The  must  (or  magma  of  crushed  grapes)  is 
immediately  conveyed  to  a  cool  cellar,  the  temperature  of 
which  should  lie  between  9°  and  12"  C,  and  is  placed  in 
large  tubs  or  vats  or  oi)en  casks,  and  is  tlien  left  to  itself. 
Although  no  yeast  is  added  from  without,  vinous  fermenta- 
tion sets  in  sooner  or  later,  and  after  some  four  to  five  days 
is  in  full  swing.  On  the  seventh  day,  as  a  rule,  the  pro- 
cess has  jKissed  its  climax,  and  after  ten  to  fourteen  days 
the  yeast-scum  on  the  surface  disappears  and  the  liquid 
clears  up.  It  now  constitutes  what  is  called  Junyioein, 
•which  still  contains  a  consideralile  remnant  of  unfcrmcnted 
sugar.  This  young  wine  is  drawn  off  into  largo  casks  and 
placed  in  cclUrs  having  a  temperature  of  9"  to  1 2'  C. ;  there 
it  is  left  for  some  months,  generally  until  the  following 
Manh.  The  casks  are  filled  almost  to  the  bung-hole  and 
k().t  full  by  the  occasional  addition  of  wine,  the  small 
1  !iig  covered  so  as  to  provide  an  outlet  for  the 

(  1.  without  giving  any  greater  access  to  th<^r 

'.hit'ly   iinnvoidftlile,  to  prevent  acetous  fer- 
Itiirin-.'  thi'  [xTiod  the  small  remnant  of  sugar 
'ly   ferments  away,  while  the 
..■^  n  r>-)n'<^"|^ndin(r  pmdual  in- 
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separates  out  conjointly  with  tartrate  bi  ume  and  colour- 
ing-matters, as  a  coherent  crust  known  as.ar^o/.  The 
finished  young  wine  is  drawn  off  clear  into  smaller  casks, 
bunged  up,  and  allowed  to  mature.  It  is  during  this  period 
that  the  "bloom"  of  the  wine  develops,  probably  through 
the  very  slow  formation  of  ethers  from  the  alcohol  and  the 
t.;ids  previously  produced,  or  from  traces  of  higher  alcohols 
by  oxidation.  How  long  a  wine  should  be  allowed  to 
mature  depends  on  its  richness.  AVith  relatively  poor 
wines  a  year's  maturing  may  be  amply  sufficient ;  rich 
wines  continue  improving  for  years. 

To  give  an  idea  of  the  composition  of  grape  juice, 
we  quote  two  analyses  of  high-class  musts  of  1S68,  by 
Neubauer : — 


Nerobers  Riesling. 

SUlnber^er 
Auslnc 

Sugar   

Free  acid 

IS  06 
0-42 
0-22 

24-24 
043 

on 

3  •92 
0-45 

Combined    organic    acids    and 
extracts    

4n 

047 

Mineral  matter  

Total  solids     

23-23 
76  •72 

29-22 
7078 

■\J'atcr(b)-di(r.)...'... 

100 

100 

lir)   \\]\,,\   iiinn    in 

•• ,  the  ftlbuinenoidii 

tliu  I'lUrlrutu  ft  i>ol(uh ;  this  last 


Supposing  such  musts  to  ferment,  the  albumenoids  are 
IMxrtly  precipitated  as  components  of  the  yeast  or  other- 
wise, or  decomposed,  with  formation  of  ammonia  salt; 
jurt  of  the  phosphates  go  into  the  yeast  likewise ;  the 
greater  part  of  the  bilartrate  of  jxitash  of  the  juice  is  pre- 
cipitated as  argol;  and  the  greater  part,  if  not  all,  of 
the  sugar  is  decomposed,  with  formation  from  every  100 
parts  of  sugar  destroyed  of  alcohol  4S-5,  carbonic  acid 
469,  succinic  acid  0^7,  glycerin  3^0,  matt«r  passing  in'o 
the  yeast  09  as  principal  products. 

Besides  the  predominating  process  of  vinous  lerm^ta-  Mii«-« 
tion  proper,  certain  minor  fermentations  and  other  bye-  ''"»«* 
reactions  take  place,  which  lead  to  the  formation  of  free  ""* 
acetic  and  other  fatty  acids,  ethers,  and  traces  of  higher 
alcohols.  Of  these  last,  however,  whicli  play  such  an 
important  part  in  whisky-brewing,  only  very  little  is  formed 
in  grape-juice  fermentation.  Of  the  bye-products  the 
ethers  are  undoubtedly  the  most  imi>ortant,  because  it  is 
they  that  constitute  the  bloom  ;  but  our  knowledge  regard- 
ing them  is  ve'y  limited.  The  flavour  of  a  wine  is  due  to 
two  sets  of  volatile  bodies,  namely — (i.)  oenanthic  ether 
(see  CEmaxtiiic  Aero,  vol.  xvii.  p.  731),  to  which  is  due 
the  smell  common  to  all  wines  (which  remains  in  an  empty 
wine  cask  after  the  bloom  i)ropcr  has  gone),  and  (ii.)  a 
set  of  ethers  (are  tlicy  ethers  1)  which  constitute  the  Blumt. 
Geiger  distilled  a  Kittle  of  gixxi  wine  and  then  re-mixed 
residue  and  distillate.  Rut  the  mixture  was  not  drink- 
able ;  yet,  after  having  been  bottled  up  for  n  long  time,  it 
gradually  regained  it.s  original  virtues.  These  remarks 
apply  only  to  while  Rheni.'<h  wine.n.  Red  wines,  in  addi- 
tion to  the  components  named,  contain  chiefly  colouring 
and  astringent  matters.  The  winc.s  of  Hungary,  France, 
itc,  OS  is  well  known,  lia»-oa  difl'irent  character  from  those 
of  the  Rhino  region  ;  but  the  scientific  analysis  of  the 
rclotions  is  of  comiiaratively  litllo  inii)ortancc. 

In  all  rich  musts  part  of  the  sugar  cwapcs  fcmicnlation 
ond  imparts  to  the  wine  a  higher  or  lower  degree  of  sweet- 
newt ;   southern  wines   (port,  sherry,  iVc),  even   in   their 

'    i.il  condition,  contain   relatively  Inrg^i  perccnlngrt  of 

In  their  case  it  is  chiefly  this  sugar,  in  lUiino 

will"  the  glycerin  and  what  there  may  l>o  of  unrlmnged 

sugar,  which  constitute  tlio  "b<-Kly"of  tho  wine.    Spanish 

and  Portuguese  wines,  however,  especially  those  intended 
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for  exportatiom  into  Great  Britain,  arts  habitually  doctored 
by  the  addition  of  cane  sugar  and  cognac. 
▼!■»•  Il'mr-Zimrmy. — One  mo<le  of  assisting  nature  in  wine- 

^""""f-  making  is  the  process  of  "gallisizing,"  so  ealkxl  from  its 
inventor  (Gall),  which  is  largely  practised  on  the  Khine. 
In  a  given  vincyarvl  the  must  produced  in  a  gixxi  year  is 
characterircd  by  certain  percentages  of  free  acid  and  of 
sugar.  In  Kid  years  the  latter  decreases  and  the  former 
increases.  But  this,  according  to  Gall,  can  be  easily 
remedied  by  adding  sugar  and  water  in  sufficient  quantity 
to  establish  the  percentages  of  free  acid  and  sugar  which  are 
chamcterlstic  of  the  best  years,  and  then  allowing  the  mix- 
ture to  ferment.  The  sugar  is  added  sometimes  in  the  form 
of  cane  sugar  (which  is  no  doubt  the  best  substitute  for 
natural  grajw  sugar  obtaiuable),  but  more  frequently  in  the 
form  of  what  is  known  in  commerce  as  "  graj)e  sugar," 
which  is  in  reality  more  or  less  impure  dextrose  produced 
from  potatoes  or  maize  starch  (see  StrcAR,  vol.  x.xii.  p.  623). 
Scientifically  speaking,  Gall's  method  appears  to  be  un- 
objectionable ;  but  that  it  does  so  is  really  owing  to  our 
ignorance  of  the  intricacies  of  the  actual  process  of  grape- 
juice  fermentation.  In  any  case,  grape  juice  is  one  thing 
and  dextrose  plus  so  much  pump-water  is  another ;  and 
the  sale  of  gallisized  as  "  natural "  wine  must  be  pro- 
nounced a  fraud.  Science  affords  a  means  of  distinguishing 
a  gallisized  from  a  natural  wine,  if  the  added  sugar  con- 
sisted of  dextrose.  The  sugar  of  normal  grape  juice  is 
half  dextrose  and  half  loevulose ;  a  similar  mixture  is  pro- 
duced from  added  cane  sugar.  In  the  process  of  fermenta- 
tion the  dextrose  is  the  first  to  disappear ;  the  rest  of  the 
kevuloso  then  follows.  Hence  a  finished  natural  wine,  if 
it  turns  the  plane  of  polarized  light  at  all,  will  burn  it  to 
the  left ;  but,  if  the  wine  was  doctored  with  dextrose, 
certain  dextro-rotatory  impurities  survive  to  the  end  and 
the  wine  turns  the  plane  of  polarization  to  the'  right 
(Xeubauer).  A  commission  of  experts  who  met  in  Berlin 
in  1SS4  declared  gallisizing  to  be  a  legitimate  practice  as 
long  as  the  water  added  does  not  amount  to  more  than 
twice  the  weight  of  the  added  sugar.  Liebig  long  ago 
recommended  the  addition  of  a  concentrated  solution  of 
neutral  tartrate  of  potash  to  ready-made  wine,  as  a  means 
for  reducing  its  acidity.  If  the  free  acid  is  tartaric,  it 
combines  with  the  tartrate  into  cream  of  tartar,  which 
gradually  separates  out  and  can  be  removed  by  decaiita- 
tion  or  filtration.  Long  before  Gall,  Chaptal  showed 
that  bad  must  may  be  improved  by  adding  the  calculated 
weight  of  (cane)  sugar  and  neutralizing  the  excessive  acid 
by  means  of  powdered  marble.  The  principal  feature  in 
Chaptal's,  as  compared  with  Gall's  metho^^  is  that  it  dis- 
cards the  resources  of  the  pump. 
rUiter-  In  Spain,  Portugal,  and  France  it  is  a  very  common 
iug  wloe.  practice  to  dust  over  the  grapes  with  plaster  of  Paris  or  to 
add  the  plaster  to  the  must.  The  intention  is,  in  the 
former  case,  to  prevent  putrefaction  of  the  berries,  in  the 
latter  to  add  to  the  chemical  stability  of  the  wine.  Ac- 
cording to.exi)crience,  a  plastered  wine  is  ready  for  bottling 
sooner  than  it  would  be  in  its  natural  condition.  The 
chemical  process  involved  consists  in  this  :  the  sulphate  of 
lime,  CaSO^,  decomposes  the  bitartrate  of  potash,  (C,H^O,..) 
KH,  of  the  must,  with  the  formation  of  insoluble  tartrate  of 
lime,  (CjH,0,)Ca,  and  soluble  acid  sulphate  of  potash, 
KHSO,.  The  latter  takes  up  potash  from,  chiefly,  the 
phospliate  present  and  becomes  normal  salt,  KjSO^,  with 
the  formation  of  free  acid  (e.g.,  phosphoric  acid).  A 
plastered  wine  is  relatively  rich  in  potash  and  in  sulphuric 
acid.  Amongrit  German  wine-analysts  it  is  customary  to 
report  all  the  sulphuric  acid  found  as  sulphate  of  potash, 
KjSO,.  If  the  calculated  sulphate  amounts  to  less  than 
2  grammes  per  litre,  the  wine  is  passed  as  being  at  any 
rate  not  excessively  plastered.     But  the  interpretation  of  a 


sulphuric  acid  determination,  in  the  case  of  German  winci 
more  es))ecially,  is  rendered  very  uncertain  o»iiig  to  tlio 
widely  spread  practice  that  prevails  of  disinfcfting  wine- 
casks  with  sulphurous  acid  (by  burning  sulphur  within 
them)  before  they  are  used. 

Want  of  s]>aco  will  not  allow  of  the  treatment  of  wino 
analysis  generally ;  but  sufficient  has  been  said  to  show 
how  far  the  genuineness  of  a  wine  can  be  jirovcd  by 
chemical  analysis.  Against  the  most  imjiortant  and  fre- 
quently occurring  fraud,  namely,  the  substitution  of  a 
genuine,  but  inferior,  for  a  high  class  wino  of  a  similar 
kind,  chemical  analysis  is  at  present  absolutely  powerless. 

It  sometimes  happens  that  wine  becomes  viscous  and  Injuiiou* 
forms  threads  when  jioured  from  the  bottle.  This  mischief,  ferm-utv 
which  is  caused  by  the  development  of  a  foreign  ferment,  '•'^' 
can  be  cured  by  the  judicious  addition  of  a  solution  of 
tannin,  which  precipitates  the  "gum."  From  a  similar 
cause  comes  acetous  fermentation,  which  always  takes  place 
in  a  moderate  degree,  but  may  assume  undue  dimensions. 
Red  wines  are  liable  to  develop  a  foreign  substance  which 
im]iarts  to  them  a  bitter  taste.  A  wino  kept  in  a  mouldy 
cask  assumes  of  course  a  mouldy  taste  and  smell.  Some- 
times a  wine  will  "  capsize " :  the  alcohol  and  the  acid 
disappear  and  what  wa-s  wine  becomes  an  insipid  un- 
drinkable  liquid.  Most  of  the  injurious  efl'ects  caused  in 
wine  by  foreign  ferments  can  bo  prevented  by  a  process 
introduced  by  Pasteur.  The  wine  is  kept  for  a  sufficient 
time  at  a  temperature  of  70°  C.  in  the  absence  of  air,  and 
then  transferred  to  a  germ-frco  cask,  without  allowing  it 
to  come  in  contact  with  more  air  than  can  be  helped.  The 
only  objection  to  Pasteur's  precautionary  method  is  that  it 
renders  the  wine  slightly  fiat  through  the  removal  of  jjart 
of  its  carbonic  acid.  No  doul)!  these  deleterious  con- 
sequences might  be  prevented  to  a  very  great  extent  if  the 
fermentation  were  conducted  from  the  first  in  casks  which 
communicated  with  the  air  only  through  a  (wide  enough) 
tube  full  of  cotton  wool,  which  medium  is  known  to  filter 
off  all  germs  (see  Fermentation,  vol.  i.x.  p.  Of)). 

Effervescing  or  SparUing  Wines. — These  wines  areSpwk- 
largely  impregnated  with  carbonic  acid  engendered  by  an  '"'S 
after-fermentation  in  the  closed  bottle  by  means  of  added  ^""^'' 
sugar.  The  art  originated  in  Champagne,  where  the  best 
sparkling  wines  are  [jroduccd,  and  whence  it  has  spread 
to  the  Pihine,  the  Jloselle,  and  other  districts.  The  natural 
wine  of  Champagne  is  not  of  a  very  high  order ;  yet  it  pro- 
duces the  best  champagne.  For  champagne-making  blue 
grapes  are  preferred.  In  eliminating  the  juice  excessive 
pressure  is  avoided,  so  as  to  keep  the  must  clear  of  particles 
of  skin.  The  processes  of  fermentation  and  clearing,  as 
well  as  those  connected  with  the  making  of  cham|iagne 
generally,  are  described  in  detail  below  (p.  GOG).  Cham- 
pagne-makers distinguish  three  grades  of  effervescence. 
1.1  motissevx  the  pressure  in  the  bottle  an.julits  to  from 
4  to  4i  atmospheres;  in  grand  movsseux  it  reaches  5 
atmospheres;  and  less  than  4  atmospheres'  pressure  con- 
stitutes cremant  (from  la  crime,  "cream"),  a  wino  which 
throws  up  a  froth  but  does  not  give  ofl'  carbonic  acid 
violently.  A  champagne  which  contains  relatively  little 
sugar  is  called  "dry";  it  is  chiefly  this  kind  which  is 
imported  into  Great  Rtitain,  where  champagne  is  used 
habitually  as  a  dinner  wine.  In  France  a  sweet  wine  is 
preferred.  The  intensely  sweet  substance  called  "saccha- 
rine" (see  Sugar,  vol.  xxii.  p.  023)  has  been  utilized  for 
jiroducing  a  sparkling  wine  which  is  both  sweet  and  dry. 
Cheap  champagnes  may  be  (and  we  believe  are)  produced 
by  simply  adding  sugar  and  some  flavouring  matter  to 
wine,  and  then  pumping  in  carbonic  acid  in  tlio  soda-water 
fashion.  The  following  extract  from  a  table  by  August 
Dupre  will  show  the  chemical  composition  of  the  wines 
most   tjotjular  in  Great   Britain.      The  numbers  may  be 
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read  as  grammes  per  litre  or  as  ounces  per  1000  fluid 
ounces. 


AlooboL 

Free 
Acid, 
aied. 

Tolitile 
Acid. 

Total  Dry 
Hatter. 

Glacose. 

Hock  at  00s.  a  dozen 
„     at  120s.      „ 

Claret  at  15s. 
„     at  66s.       ,, 

Sterry  at  22s.      „ 
„      high  price  

Port  at  32s.  a  dozen  ... 

96 
104 
85 
85 
172 
184 
186 
182 

3-6 
4-3 
4-2 
8-2 
2-7 
2-8 
3  1 
2-7 

0-6 
0-9 
1-5 
1-8 
1-5 
1-6 
0-8 
1-1 

18-5 

20  6 

21-4 

18 

42 

56 

75 

31 

nU 

11 

4-3 

1-0 
26 
35 
43 
10 


Pakt  II. — Ikdtjstet  ajtd  Teade. 


(W.  D.) 


At  t}ie  present  day  wine  is  practically  a  European  product, 
although  a  certain  quantity  is  made  in  the  United  States,  at  tho 
Cape  of^  Good  Hope,  and  in  Australia.  The  principal  countries  in 
Europe  whore  tho  vine  is  grown  to  any  extent  are  Fnmcg,  Spain, 
Portugal,  Austria-Hungary,  Italy,  German v,  and  tho  southern  por-' 
tions  of  Rus-sia  and  Greece  ;  but  in  tho  £ret  six  cJono  is  wine  an 
article  of  much  commercial  importance. 
Hist^ri-  In  the  lands  of  the  I^evant  the  use  of  wine  is  as  old  as  the  earliest 
cai  mcmorv  of  civilization,  and  wo  find  its  introduction  ascribed  to 

akctch.  gods  (Dionysus  in  Greece,  Osiris  in  Egj*pt),  or,  in  the  case  of  tho 
Hebrews,  to  the  patriarch  Koah,  the  second  father  of  mankind. 
Com,  wine,  and  oil  appear  together  (as  in  tho  Old  Testament)  as 
tho  main  gifts  of  the  soil,  tho  material  bases  of  life  and  comfort 
The  cultivation  of  tho  vino  was  tho  highest  achievement  of  ancient 
husbandry,*  impossible  to  semi-nomadic  peonies,  who  might  grow 
a  com  crop,  but  did  not  remain  long  enougn  in  one  spot  to  form 
vineyards.  Thus  the  vine  and  the  olivo  are  in  antiquity  tho  marks 
and  almost  tho  symbols  of  settled  and  cultured  life,  .Starting 
perhaps  from  Armenia  and  eastern  Pontus,  viticulture  graduaUy 
made  its  way  through  tho  lands  of  ancient  civilization,  rejected  only 
by  a  race  like  tho  Kabat^ans  (j.r.),  whoso  laws  wero  directed 
to  prevent  tho  transition  from  nomadic  to  settled  lifo  (cp.  the 
Old  Testament  Rechabitos).  Of  Asiatic  wines  tho  most  famous 
was  that  of  Chalybon  (Helbon)  near  Damascus,  which  was  an 
article  of  Phoenician  commerce  in  tho  time  of  E^eVicl  (xxviL  IS) 
and  at  a  later  date  furnished  tho  tables  of  tho  Persian  kings.  Of 
Greek  wines  the  most  famous  came  from  tho  islands  (as  Chios, 
Lesbos,  Cos)  or  from  points  on  tho  Asiatic  coast  (Strabo,  xiv.  p. 
637).  The  nne  reached  Spain  through  tho  Phcenicians,  and  Italy 
and  southern  Gaul  (Marseitlos)  from  Greece  ;  it  had  no  placo  in 
tho  oldest  Koman  husbandry,  nor  was  wino  used  in  the  oldest 
Roman  ritual.  But  in  timo  Italy  becanio  a  great  wino  country, 
and  Cato  regards  viticulture  as  tho  most  profitable  branch  of  hus- 
bandry. It  wo.-*  indeed  artiRciallv  foaterca  by  the  Roman  republic, 
which  prohibited  tho  import  of'  foreign  growths  into  Itaiy  and 
stimulated  exports  by  restrictions  on  wine-growing  in  tho  proWnces, 
e9|)Gcially  in  southern  Gaul,  which  thus  became  a  groat  market  frtr 
Italian  wines.  Thcso  restrictions  wero  not  wholly  removed  till  tho 
timo  of  Pkfnvfl  (7. p.),  when  tho  n ins  of  empire  were  no  longer  in 
Itali.'tn  han<l8.  In  the  first  century  of  our  era  Spanish  and  GauUrh 
as  well  M  Creek  wines  were  drunk  at  Romo  (Pliny),  bnt  in  Caul 
the  production  seoms  to  have  boon  limited  to  tho  districts  of  tho 
AllobraffMi  and  Bituriffca  on  tho  Rhone  and  tho  Gironde,  It  wai 
an.r  •■  •  ■  • 
on  ' 
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The  introduction  of  resinoas  flavours  or  of  salt,  then  usually  resorted 
to,  would  hardly  suit  the  present  high  rearing  of  vinous  products. 
The  vintage  in  the  more  favoured  districts  began  towards  tho  end 
of  September  and  in  the  less  favoured  during  the  following  month. 
Grapes  wero  not  gathered  jintil  they  had  attained  their  fullest 
maturity,  and  in  jnany  instances  they  were  allowed  to  dry  three  or 
four  days  in  tho  sun  after  gathering  in  onler  to  obtain  further 
sweetness  and  body.  The"gi-apes  were  trodden  and  then  submitted 
to  tho  press,  much  after  the  custom  still  prevalent  in  Burgundy 
and  Portugal.  When,  howe\Ter,  the  juice  was  deemed  too  thin  and 
watery  for  the  production  of  good  wine,  it  was  boile«l  down  to  & 
greater  consistency,  whilst  a  small  portion  of  gypsum  was  added  to 
It.  The  original  receptacles  for  wino  appear  to  have  Ivcn  the  skins 
of  animals,  rendered  impervious  by  oil  or  resinous  substances,  but 
later  on  the  principal  vessels  were  made  of  earthenware  (amphor» 
and  tho  like)  or,  in  certain  districts,  though  less  fre<iULntly,  ol 
.wood,  after  the  stj'lo  of  modem  casks.  In  modem  as  compared 
with  ancient  times  tho  wine-growing  industry  has  considerably 
changed  its  locality.  Although  Italy  and  (in  a  very  minor  degree) 
Greece  6tiU  produce  a  considerable  quantity  of  wine,  j'et  France, 
Spain,  and  Portugal  must  now  be  recognized  as  the  chief  homes  of 
viticulture.  ,  Franco  is  tho  country  whoso  modern  agricultural 
liistory  and  export  trade  are  most  connected  with  wine  production  ; 
and,  although,  in  consequence  of  tho  PhyUoxtra  and  mildew,  tho 
yield  has  faUen  off  of  late  years,  it  still  holds  the  premier  position 
for  quantity,  variety,  and  general  excellenco  of  quality. 

France 

It  was  only  by  degrees,  owing  partly  to  its  soil  and  partly  to  Franca 
the  aptitude  of  its  inhabitants,  tiiat  Franco  developed  tho  position 
whicn  it  now  holds  as  a  wine-producing  countrj'.  Geographically 
and  meteorologically  speaking,  it  is  in  every  way  eminently  fittea 
for  this.  The  winters  arc  not  too  cold,  nor,  on  tho  other  hand, 
have  the  summers  the  intense  heat  and  drought  which  are  often  so 
prejudicial  to  tho  vino  in  bouthem  climates.  Tho  country  is 
throughout  of  that  gently  undulating  character  which  is  so  import- 
ant for  tho  pro^r  exposure  and  rii>cning  of  tho  grape,  whilst  tho 
calcareous  properties  of  the  soil  are  especially  favourable  to  tho 
growth  of  tho  plant.  Tho  habits  of  th©  people,  moreover,  and  tho 
system  of  small  holdings  have  -also  undoubtodiy  done  much  in 
developing  tlio  industry  ;  for  there  U,  perhaps,  no  branch  of  agri- 
culture which  requires  more  minuto  attention,  or  for  which  such  ■ 
system  of  land  tenure  is  more  suitable,  than  vino  culturtL.  At 
present  throughout  all  France  there  are  only  ten  departments  in 
which  wino  is  not  produced, — Calvados,  CAtes-du-Xord,  Fiuist^ra, 
Maucho,  liord,  Oisj",  Ome,  Pas -de -Calais,  Seine-Infcrieure,  and 
Sommo  ;  and  in  1887  the  total  pro<iuction  amounted  to  24,333,284 
hectolitrea,  or  some  535, 332, 250  gallons,  which,  however,  is  con- 
siderably less  than  tho  average  for  the  previous  ten  years,  owing  to 
the  immense  injury  caustd  by  tho  PhyUoxtrtu  In  1S75,  tho  annua 
viirabilis  of  winc-productioo  in  France,  the  yield  amounted  to 
83,632,391  hoctolitrus,  or  nearly  three  and  a  half  times  that  of 
twelve  years  later. 

As  Franco  is  tho  homo  of  wine-growing,  so  must  the  Mcdoc  dis-  HMoo* 
trict  in  its  turn  bo  considered  tho  very  heart  of  that  industry  in 
France,  for  nowhere  have  such  elrganre,  _;?n'-.«M,  and  distinct  variety 
been  obtained  as  on  the  Uink^  of  tho  Ciroade.  Unlike  tho  products 
of  the  different  nucyards  of  most  other  districts,  which  am  purchased 
by  the  merchniit  and  vatted  to  supply  a  general  wino  of  commerce, 
tho  Yields  of  tho  principal  estates  of  Mcdoc  are  kent  distinct,  and 
icacli  tho  consumer  ns  tho  pro^iuct  of  tho  particular  growth  and 
tho  particular  year.  Thja  practice  is,  almost  without  exception, 
resorted  to  witn  what  are  known  as  tho  clashed  growths  and  tho 
superior  bourgeois,  whilst  in  seasons  in  which  tho  wines  are  of  good 

3uality  it  is  cuitinued  down  to  thu  lower  grades.  The  artu  of  tho 
cp.irtmcnt  of  Giromiti  is  about  2,107,0^0  acres,  of  which  somo 
600,000  acres  are  under  tho  vine  There  are  six  descriptions  of 
soil; — (I)  that  of  the  valleys,  chiefly  alluvial,  tho  vines  on  which 
produce  wines  of  considerable  colour  and  vinosity.  but  wanting  in 
^Hnf$M  ;'■'•'       .-   -  .  t  .  1.    .,  1  ;  .1.  _     ...    f..  ...  ..,1  working  and 

tho  ajt.i  MiL:h,  when  of 

s  fcrruc  «  '>  the  vino;  (3) 

tho  ma^iiliy  laiuKi,  v.l,^^h  &ri>  uf  cou>.iuitaUo  nxtvnt,  snd  which, 
when  gravel  enters  into  their  comjwsition.  are  extremely  fcrlilo  ; 
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Vliich  if  Trrr  proiluctire.  and  not  so  liablo  to  attacks  from  OiditiKi 
ftt  other  deacnptions.  The  cnn»es  of  this  vine,  however,  havoHo 
Iw  Othfrrd  »ith  promMituJo,  as  they  ripen  vory  quickly  aud  if 
»ubjrvlcJ  to  mm  toon  become  rotten.  The  vino  most  crnerally 
•rltctrd.  hawevtfr,  i*  the  Malbec,  whii-h  is  a  rvmarkably  early  beartr, 
iu  chief  disadvautagw  boing  that  it  is  vcq*  susceptible  to  frost.  Of 
ihe  various  vine  dvstascs  and  pests  the  chief  is  uudoubtcdlv  the 
i'Ay/tiArrm  (««  Vine,  |v  *i3S  aUivi'l,  which  was  tirst  seen  in  Medbc  in 
196>.  The  amount  of  damij;^'  causotl  by  this  insect  during  the  past 
fifl««n  yeara  is  almost  incr\dil>U>,  and  at  ono  time  it  was  feared  that 
tha  rineyarxls  would  K»  wholly  dcstrvived.  Of  lato,  however,  con- 
aidcrable  success  has  been  met  with  in  checking  its  inroads,  tho 
ArcA  DOW  under  vine  cuUivation  being  larger  than  was  the  case 
when  its  ravagrs  first  began  to  make  themselves  severely  felt. 
Another  evil  which  has  occasionally  been  very  virulent  is  the 
Oidium,  a  species  of  fungus,  which  first  made  it3  apivaranco  in 
France  in  1S51,  about  which  time  it  also  devastated  tno  vineyards 
of  Madeira.  Another  cause  from  which  an  enormous  amount  of 
dAmage  has  been  done  of  recent  years  is  the  mildew,  which  not 
only  destroys  the  leaves  and  fruit,  but  further  leaves  its  taint  on 
wines  made  from  grapes  affected  by  it.  It  is  believed,  however, 
that  a  complete  cure  or  prevention  for  this  post  has  been  found  in 
a  solution  of  sulphate  of  copper.  In  addition  to  these  enemies, 
tho  vine-grower  nas  to  take  account  of  hail,  frost,  and  coulure — 
this  last  caused  by  too  great  humidity  of  the  soil,  which  leads  to 
large  quantities  of  flowers  falling  from  the  branches  before  turning 
itito  grapes,  and  also  to  tho  grapes  themselves  falling.  Tho  vintage 
in  Mt-Ioo  usually  commences  between  the  middle  and  end  of  Sep- 
tember and  lasts  from  two  to  three  weeks.  The  process  is  a  very 
simple  one.  The  grapes  arc  gathered  and  brought  on  bullock  drays 
to  the  press-house  ;  hero  they  are  separated  from  thrf"  stalks  and 
placed  in  vats,  where  they  aro  allowed  to  ferment  for  a  period  of 
from  seven  to  fifteen  days.  As  soon  as  the  wine  is  sufficiently  made, 
it  is  drawn  off  into  hogsheads  and  removed  to  light  and  air)'  stores. 
The  first  month  tho  bung  is  put  lightly  in  and  the  cask  filled  up 
«very  three  or  four  daj-s  ;  the  seconcT month  it  is  put  in  more  firmly 
and  the  cask  filled  every  eight  days.  In  Marcn,  the  lees  having 
fallen,  the  first  sontirage  or  drawing-off  takes  jdace.  A  second  is 
made  in  June  and  a  third  in  November,  after  which  the  hogsheads 
are  turned  on  their  side  and  tho  fiUings-up  cease.  In  the  second  and 
following  years,  after  the  wine  has  oeen  removed  to  dark  cellars, 
two  drawin^-off  suffice,  one  in  spring  and  the  other  iu  autumn. 
After  this,  if  the  wine  ferments,  it  is  drawn  otf  in  a  sulphured 
cisk,  and  if  necessary  fined  with  eggs  and  again  drawn  otf  in  a 
fortnighC 

The  great  variety  of  qualities  that  the  wines  of  Medoc  possess 
has  necessitated  their  classification,  by  which  they  have  been 
dividetl  into  paysan,  artisan,  bourgeois,  and  fine  growths,  the  last- 
named  being  subdivided  into  five  categories,  and  known  as  the 
•'classed  growths."  This  classification  is  the  result  of  years  of 
observation  and  study,  going  back  to  the  18th  century,  its  present 
form  being  the  result  of  a  conferenceof  brokers  in  1S55.  Subjoined 
is  a  list  of  tho  red  wines  ol"  Medoc  (the  English  "claret"),  with 
the  names  of  the  cautons  to  which  they  belong. 

FiasT  Growths. 
Chlteaa  Ufltte,  Piuillac  1  Chateau  Latour.  Pauillac. 

„       UATgaux,  Morgaox.  Haut-Brion,  Fessac. 

Secowo  GnowrBd. 

Ch&tcaa'Gruaud-Larosc,  8t  Jullen.     '' 
„        Branne-Cantcoac.  Cantenac. 
„       Pichon-lyiriKucviile,  Pauillac. 
„       Piehon  -  Longueville  -  lAlauUe, 

Pauillac.  . 

„        Durni-Beaucalllou,  St  Juliea. 
Cot  d'B:stournel.  St  Estejihe. 
Chateau  MoQirose,  ., 


Chilean  McutoD-RothMhild,  PauiUae. 
Kanzan-StrglA,  MargBux. 
,,       Raazan-Gaaslea,      „ 
„        Lfovillc-LAscasrs,  St  Jullen. 
„       lyoviUePoyferre,  „ 

„        Ivfovi  lie.  Barton,  ,, 

„        Darfort-Vtrcas,  Harsaux. 
,,        LAscnmbes,  „ 

„       Gruaud  -  LaroM  -  Sarget,     St 
Julien. 


ChAtMa  Klrwan,  Cantenac. 
,,  D  loan,  C«nt«iiac. 
„        LA;n«n^  St  Joli«D. 

Ungo*.  , 

„  GlKoort.  Labanie. 
„  Malneot,  MaTKauK. 
„       Brown  Cant<Dac.  Caat^nae. 


TaioD  Gbowths. 

Chitcau  Palmer,  Cantenac. 
La  lAgunc,  Ludon. 
,,        Desmirail,  Uargaux. 

Calon-ScKur,  St  Eatiphe, 
„        Ferrierc,  Margaux. 
„        Becker,  „ 


OUtean 


Gnnd-Pi 

I>OI 

Chatesn 


FOCBTB  GROWTDB. 

BaJnt-Plerre.  8t  Jullen-  ,  Chlteaa  La  Tour  Garnet.  St  Laurent 

Branaire-Duluc,    „  „        Rochet.  St  Estephe. 

I*'.'*"''  «  ,  "  '        ••        BeychevcUe,  St  Julien. 

DuJ.art-Milon.  Pauillac  Lc  Prieuri,  Cantenac. 

Poujet,  Caot*nac.  Jlarquia  de  Therme,  Margaux. 

Firra  Growths. 
Pontrt-Canet,  Paolllac.  •  Cltll«aa  he  Ttrtn,  Araae. 

B*talll«y,_  „  -  i        ..        Hou^BaRcs,  Pauillac. 

ijy-L««al«,  „  (         „        Pedeaclaux. 

Grand-Pay.  „  j        „       Belgrave,  6t  Laurent 

..       Camenaac,  ,, 

Cot-Labory,  St  Esti^phe. 
Chateau  Clerc-Milnn,  Pauillac. 

„        Crolzet'Bages       ,. 

„       Caotemerle,  Macau. 


Lyncb-Bagcs,        „ 
Lvnch-Uouaaaa,    ,, 
Daoxac,  Laharde. 
Mootoa-d'AnnalUiaat  FaoU- 


Tho  average  yield  of  tho  Girondo  during  tho  ten  years  1876-1886 
amounted  to  1,435,863  hectolitres,  or  about  31,589,000  gallons,  nn 
average  which  has  been  placed  considerably  lower  lluin  that  of  tho 
preceding  decade  by  tho  umall  yields  of  1S81,  1882,  1864,  and  1?S5 
In  each  of  the  nrolilic  years  of  1874  and  1S75  the  production  ol  ths 
Girondo  exceeded  6,000,000  hectolitres,  and  in  18CU  it  reached 
4,500,000.  The  principal  claret  vintages  of  tho  lOtii  century  nro 
considered  to  have  been  those  of  181.'>,  '25,  '23,  '31,  '34,  '41,  *47, 
'48,  '^iS,  '64,  '69,  70,  74,  and  75.  From  1875  to  1882  nothing 
exceptional  was  produced.  Of  the  vintages  since  1882  it  is  still  too 
early  to  speak,  although  it  is  probable  that  some  of  the  18S4"s,  whero 
they  have  escaped  the  mildew,  and  tho  lS87's  will  turn  out  well. 

Sauterno,  or  what  is  known  as  tho  white-wino-nroducing  distiict  Sauteniq 
of  Sledoc,  lies  to  the  south  of  Bordeaux  ;  and  to  tnose  who  are  only 
familiar  with  tho  Medoc  vineyards  it  gives  the  impression  of  being 
quite  a  distinct  country,  having  more  tho  appearance  of  tho  Rhino 
provinces  than  of  the  south  of  France,  The  vintage  iu  the  Sauterno 
district  is  frequently  as  lato  as  tiio  end  of  October,  and  iu  some 
cases  docs  not  take  place  until  November.  The  method  followed 
Pilfers  from  that  of  Medoc,  the  grapes  being  gathered  almost  ono 
oy  one,  and  not  until  they  have  almost  assumed  the  appearance  of 
rottenness,  or  extreme  ripeness,  so  that  in  fact  fermentation  has 
commenced  before  the  fruit  is  taken  from  the  plant.  The  Sauterno 
grapes  aro  white  and  of  medium  size,  and  yield  a  must  which  does 
not  lose  the  whole  of  tho  sugar  during  fermentation,  but  remains 
sweet  without  tho  addition  of  spirit  In  gathering  the  grapes,  it 
is  customary  for  women  to  c\:t  otf  with  scissors  the  berries  as  they 
ripen,  the  vintage  thus  lasting  over  a  considerable  time.-  Tho 
grapes,  moreover,  are  not  put  into  vats,  but  aro  carefully  pressed 
and  the  juice  put  into  hogsheads,  while  tlie  fermentation  completes 
itself.  The  first  result  is  a  very  sweet  luscious  wine,  known  as  tho 
Ute,  which  is  chiefly  sent  to  Kussia,  whcro  it  makes  enormous 
prices.  Following  this  a  second  wine,  of  a  drier  character,  called 
millicu,  is  made  from  the  less  saccharine  grapes,  this  being  the 
class  of  wine  generally  known  as  Sautcnic.  There  is  also  a  third 
process,  in  which  all  the  remaining  grapes  are  mixed  together  and 
pressed,  the  result  being  called  tJie  queue.  In  tho  prepai^tion  of 
the  better  class  wines  tor  the  English  market  the  tlueo  varieties 
are  usually  mixed  in  certain  proportions,  so  that  tho  wine  sent  to 
the  United  Kingdom  is  very  different  from  the  oily  liqueur-like 
article  which  is  in  such  favour  in  the  colder  climate  of  Russia. 
As  a  rule  all  the  finer  descriptions  aro  put  into  bottle  before  ship- 
ment, tho  corks  bearing  the  name  of  the  chateau  and  tho  vintage, 
as  is  tho  case  with  the  chateau-bottled  red  wine.  The  character  of 
Sautcrne  may  be  best  described  as  being,  iu  good  years,  very  luscioua 
and  yet  very  delicate,  and  possessing  a  special  stvc^  or,  iji  other 
words,  having  that  special  taste  which,  while  it  remains  in  tho 
mouth,  leaves  the  palate  perfectly  fresh.  Tho  Sauterne  district 
comprises  the  communes  of  Sauterncs,  Bommes,  and  Barsac,  with 
part  of  those  of  Preignac,  Saint-Pierre-de-Mons,  and  Fargues.  Tha 
hner  growths,  like  the  red  wines  of  Medoc,  arp  arranged  iu  classes, 
in  the  following  order: — 

Grand  First  Growth. 
Ch&teau  Yquem,  Sautemes. 
First  Growtus, 
Chiteau  La  Tour  Blanche,  Bommcd.        CIviteau  Climens,  Barsac. 
„       Peyragucy.  „ 

„       Vjgne/iu,  ,j 

,.       Suduiraut  Preignac. 
„       Coutet,  Barsac. 

Second  Growths. 
CTidteao  Myrat,  Barsac. 
,,        Doiay,         ,. 
,,        Peyxotto,  Bommes. 
,,        D'Arche,  Sauternea. 

Fllhot. 
,,        BronstL't-Nerac,  Barsac. 


Baylc  (Guin.ua),  SautemCS. 
Rieusscc,  Farguea. 
Rabaut,  Bommes. 


Chitcau  Caillou,  Barsac 
„        Suau,  „        I 

,.        Malle,  Preignac. 
„        Romer,      ,, 

Lamothe,  Sautemes. 


The  prices  of  the  "grand  "  Sautcrne  wines  vary  enonuously  accord- 
ing to  the  year,  tho  Quality  of  which  is  also  very  various.  Between 
1870  and  1885  the  hist  growths  have  ranged  from  £8  to  jC60  per 
hogshead.  Chateau  Yquem  in  the  ordinary  way  fetches  from  one- 
fifth  to  one-fourth  more  than  tho  other  fii-st  growths,  whilst  a 
rather  greater  difference  rules  between  tho  first  and  second  growths. 
There  is,  however,  no  positive  rule  in  this  respect ;  for  if,  as 
occasionally  hapnens,  a  first  growth  is  vintaged  a  little  too  late  and 
does  not  succeed  so  well  as  some  second  growths,  the  latter  will 
fetch  quite  as  high,  if  not  higher,  prices. 

Champagne  takes  its  name  from  the  old  province  which  ia  now  Chara- 
represented  by  the  departments  of  Marne,  Haute-Marne,  Aube,  and  pague, 
Ardennes.  It  is  from  the  first  two  that  the  greater  portion  of 
this  description  of  wine  is  derived,  the  best  qualities  being  pro- 
duced in  Marne.  The  vineyards  are  situated  on  tlie  banks  of  tho 
river  in  the  neighbourhood  of  Epemay,  and  extend  from  the  right 
bank  ovtr  the  mountains  of  Rheims  to  the  vicinity  of  that  city  and 
from  the  left  bank  to  the  small  town  of  Vertus.  Of  those  near  tha 
river  the  principal  arc  at  Ay,  Dizy,  Ilautvillers,  and  Marcuil  on 
the  right  bank,  and  at  Pierrv  and  Moussy  on  the  left,  whilst  in  the 
district  reaching  to  the  south  of  these  are  those  of  Avize,  Cramant, 
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»nd  Vertns.  The  vinevanls  of  the  monntain  include  those  of 
Terzenav,  Sillerr,  Rillycn-Montagne,  and  Bouzy.  The  sparkling 
champagnes  are"  made'  from  both  white  and  red  grapes,  carefully 
pressed,  and  the  wine  is  of  an  amber  coloar,  more  or  less  deep  ac- 
cording to  vintage  and  to  the  proportion  of  black  grapes  used.  The 
grapes  are  pressed  in  a  large  j>rMwir,  the  first  pressing  yielding  the 
best  quality,  whilst  the  •econd  and  third  are  proportionately  in- 
ferior. The  wine  from  the  first  pressing  is  about  equal  in  quantity 
to  that  of  the  other  two  combinei  The  vintage  usually  takes  place 
in  the  first  week  in  October,  the  young  wines  being  laft  to  ferment 
in  the  cask  until  the  winter,  when  the  firet  racking  takes  place, 
which  operation  is  repeated  a  month  later,  when  the  wines  are  fined 
previously  to  being  put  in  bottle.  The  wines  of  tlie  various  growths 
an  mixed  in  the  proportions  desired,  and  a  certain  quantity  of  ofd 
vine  (preserved  in  cask)  is  added.  The  amount  of  saccharine  in 
the  wine  is  also  ascertained,  and  if  deficient  the  renuisite  quantity 
in  the  form  of  refined  candied  sugar  is  added  to  bring  it  to  the 
necessary  degree  for  producing  fermentation  in  the  bottle.  The 
bottles,  which  are  carefully  selected, — those  showing  the  least  flaw 
being  rejected, — have  sloping  shoulders,  in  order  that  the  sediment 
may  not  adhere  to  the  sides  in  the  after-process.  The  wine,  after 
being  corked,  ia  secured  by  an  iron  clip,  and  the  bottles  are  arranged 
in  pues  in  a  horizontal  position,  in  which  they  remain  throughout 
the  summer  months.  During  this  time  the  carbonic  acid  gas  is 
generated,  as  is  also  a  sediment,  which  falls  to  the  side  of  the 
bottle.  The  wines  are  then  stacked  away  in  cellars  until  required 
tot  ahipment  Previous  to  the  wine  being  prepared  for  this  pur- 
pose, the  bottles  are  placed  in  a  slanting  position,  neck  downwards, 
in  cranks  made  in  tne  shape  of  the  letter  A,  and  are  daily  shaken 
very  slightly,  so  that  by  degrees  the  sediment  falls  into  the  cork. 
This  operation  is  very  delicate,  the  slightest  twist  being  dis-ostrous. 
The  incline  is  gradually  increased,  so  that  at  last  the  bottle  is 
almost  perpendicular, — a  process  which  generally  takes  from  three 
to  sin  weeka.  With  the  sediment  thus  on  the  cork,  the  iron  clip  is 
removed,  when  the  force  of  the  wine  sends  out  the  cork  together 
with  the  sediment  The  wine  is  now  subjected  to  dosagcoT  liqueur- 
ing,  the^mount  of  which  dependa  upon  the  sweetness  required  ; 
the  bottjw  are  then  filled  up  with  wine,  corked,  and  wired  ready 
for  shipment  The  liqueur  used  is  made  from  the  finest  wine, 
candied  sngar,  and  cognac,  the  usual  amount  of  which  for  vino 
sent  to  the  United  Kingdom  is  from  one  to  four  per  cent  For 
colder  countries  the  percentage  of  liqueur  is  much  greater,  in  some 
cases  exceeding  twenty  per  cent.  The  Uqueuring  is  regulated  by  a 
machine,  by  which  the  quantity  is  measured  to  a  nicety  ;  but  in 
some  establishments  it  is  still  measured  by  band  with  a  small  ladle. 
The  principal  centres  of  the  champagne  trade  are  Rheims  and 
Epemay,  although  important  estabfishments  exist  at  Ay,  As-iza, 
CLolous,  and  Dizy.  The  total  production  of  Marno  averages  about 
a  million  hectolitres  annually.  A  large  protiortion  of  this,  iiowevcr, 
is  unsuited  for  making  champagne.  At  trie  same  time  the  supply 
is  still  considerably  in  excess  of  the  demand,  the  stock  in  mer- 
chants' cellars  in  the  district  having  amounted  in  May  1867  to 
upwards  of  82,000,000  bottles,  whilst  at  Icsst  half  that  quantitjr 
exisUd  in  cask,  the  toUl  stock  thus  equalling  nearly  six  years' 
re<]uirements. 
Saamnr.  Another  district  of  France  which  producw  large  quantities  of 
tparkling  white  wine  ia  that  fi(  Saumur,  in  the  department  of 
>laine-et-Loire.  These  wines  have  been  known  for  centuries,  but 
np  to  1834  were  only  used  as  still  wines.  At  that  date  a  successful 
sttinipt  was  made  to  convert  them  into  srarkling  winos,  after 
whii-h  they  were  principally  usrd  to  supplement  the  deficient 
rintaccs  in  Ch.imj>agne.  In  1871  ipaikling  .Sanmur  wis  intrwiuced 
Into  the  L'nited  Kingdom  in  its  own  name,  and  has  since  made  con- 
•i.l.  r.il!-  ,1 ! .  II.  r  in  the  English  market,  owing  mainly  to  its  good 
(|  mte  price.     It  has  agrcat  rcscijil'lancc  to  the 

1.  ind  IS  very  fine  and  wholesome ;  and,  although 

It  .  i.- li.lyifKSM  of  the  best  growths  of  Mame,  it  com- 

jnr.  1  vpty  favourably  with  the  lower  grades  of  thf«)  winea,  and  is 
al  -■  m-,'-'';  Ir  a-nr  in  price,  the  t»e«t  descriptions  Vj-ing  obtainable  by 
t'  itnumer  at  little  more  than  tli  ,i  bottle. 

1  'AStc  and  analynis  at  the  Pa;  in  1878 

t'l  fi-'A'Aird:   " The  wine  does  ii  ■-  "ii  Clmra- 

1  iweatnean  and  lightness  ;  it  is  equally  white, 

{  It  rontsin*  in  n<"irly  tli«  Mme  proportion  the 

,,,  T  Baumur 

i  -minand- 

i:  '  .      ''  moasura 

1  as  a  prvKiucer  ofiiparkling  wiur«,  as  the  hlllt  furnish, 
I'  '4t  and  in  rxcftllnnt  qualttr,  mile  upon  mile  of  the 

ri  .  '     •  ,  uifile  to  their   preparation. 

Tl,'  i'  !^  from  which  the  lnnp»tonc 

tiojt  I  -    ■.  ■  . "  •  ifc*  "(  eauy  acrras  and  even 

>m|"T»liite.  Tlitr  l«a>t  »iii' »  of  tl,o  dulrict  art!  made  from  black 
grape*  precwnl  rn  btanr,  as   in   Chamtwtfne.   the  usual   variety  of 

rine  beirg  the  Hr»i.  -     T'  -  ■      • -  plnvcl  are  the  Pitvau 

ilane,  whi  h  sr"  vn  •  ttinn  the  rwl  grapes. 

According  to  the  sya  ,  >tkling  UaUinur,  on*- 


half  of  each  year's  must  is  nut  into  barrels  by  itielf  to  ferment  and 
become  wine,  and  is  kept  to'be  mixed  with  oi;c,half  of  the  next  year's 
must  In  the  following  May  the  mixture  is  put  into  bottles  ty 
tindergo  its  second  fermentation,  which  is  induced  in  the  same 
manner  as  in  chiunpagne,  the  wine  being  treated  in  precisely  the 
same  manner.  The  sediment  is  also' worked  into  the  nsclc  in  a 
similar  way,  and  is  thrown  off  by  the  system  ordisgorgement  The 
average  vield  of  Muine-et-Loire  for  the  ten  years  ended  1SS7  was 
about  lli!»90,000  gallons. 

Kext  to  those  of  Medoc,  the  wines  of  Burgundy  are  the  best  Bu» 
French  red  wines  known  in  England,  This  district  comprises  the  gimdy 
departments  of  Cdte-d'Or,  Vonue,  and  Sa6ne-et-Loire,.  known,  in 
former  days  as  Upper  and  Lower  Burgundy.  By  far  the  finest 
qualities  are  grown  in  CJte-d'Or,  in  the  two  communes  of  Nuit3 
and  Beaune.  The  former  lies  in  the  neighbourhood  of  Dijon,  and 
comprises  some  of  the  choicest  growths,  merging  into  Beaune  in 
the  south,  which  in  its  turn  adjoins  the  M^xin  district,  in  the 
department  of  Sadoe-et-Loire.  The  wines  of  C6te-d'0r  are  grown 
en  the  slopes  of  a  range  of  hills  which  traverses  the  department, 
the.  best  vineyards  lying  about  half-way  up  the  side,  wher«  they 
get  the  full  rays  of  the  sun,  the  vine  apparently  deteriorating  as  it 
IS  planted  above  or  below  this  altitude.  As  in  the  case  of  Medoo 
wines,  the  best  growths  are  kept  distinct  and  hare  a  high  repute 
tion.     The  usual  classi'<cation  is  as  follows : — 


Btd  Vina. 


Class  UL—Conlinlud. 

aont,  Caillea,  Cnu»-Mar«,  Boa> 
dots,  PorretJ,  Prallera,  Thauref, 
Vaucrmins,  OsiUcret,  Ctaampons, 
CUvotllon,  .Clo9  Mufceot,  Cloe 
Tsvumes,,  Noyer,  B»rt,  fart  of 
Corton,  Echcxauz,  FAvM,  Graves, 
Jerriiie,  Ssateuot. 


Class  I.— Roraanie-Contt.  Cbambertin, 

Clo«    Vongeot,    Richeboui^,    La 

TtcJie. 
Class     II.  —  UasIgD7,    Romon^fl-St- 

VIVMt,    L»   Clofi    Saint-GtorgM, 

Le  Gorton,  Les  BoDnes  Uares,  Le 

Clos  da  Tsrt- 
Closa  IIL— Arvelets,  Bngtens,  Dcau- 

W\iU  Winm.' 
CUsi  I.— Hontnchet  I  Class  IL— Coatisiwl 

doss      II. —Chevalier      Moocrachet,  I         Conibettes,    Grnenrieres,    Ocntta 
Bitord      MoDlrocbet,      Charmes,  |         d'Or,  Cborlemsgue. 

The  wines  of  C6tc-d'0r  are  full-bodied  and  of  excellent  colour  ; 
they  are  of  great  reputation  on  the  Continent,  especially  in  Belgium, 
although  till  recently  not  so  well  kno\vn  in  England,  owing  to  the 
difficulty  experienced  in  keeping  them.  But  this  drawback  has 
now  been  remove^I  by  increased  care  in  their  treatment,  and  by  a 
system  of  freezing  in  the  young  wines,  by  which  a  quantity  of  the 
natural  water  is  removed  and  the  alcoholic  strength  of  the  re* 
mainder  thereby  increased.  One  of  the  principal  features  of  the 
Cdte-d'Or  is  the  Hospice  de  Beaune,  a  celeorateci  charitable  institu- 
tion and  hospital,  the  revenues  of  which  are  principilly  derived 
from  certain  vineyards  in  Beaune,  Corton,  Volnny,  and  Pommard, 
Tile  wines  of  these  vineyards  are  sold  every  year  by  auction  on  the 
first  Sunday  in  November,  and  the  prices  they  make  serve  as 
standards  for  the  various  growths  of  Burgundy.  In  Vonne,  lying 
to  the  north-west  of  Cote-d'Or,  a  considerable  ouantity  of  wine  is 
mode,  both  re<l  and  white.  The  former  has  good  colour  and  body, 
with  a  fair  bouquet,  but  is  much  inferior  to  the  wines  of  Purgnndj 
proi>er.  The  latter,  grown  mostly  in  the  commune  of  Chabli',  u  ChabliK 
of  fair  quality  and  is  generally  known  by  the  name  of  this  district 
Safine,et. Loire,  which  liis  to  the  south  of  Ikaune,  produces  the 
wine  known  as  M&con,  grown  in  the  neighbourhood  of  that  town,  Ifiran. 
the  best  growths  being  those  of  Thcorme.  The  » ines  of  M&con 
have  most  of  the  Burgundy  characteristics,  but  are  lighter  in  colour 
and  body,  and  lack  much  uf  their  bouquet  and  flavour. 

Ked  and  white  wines  are  produced  in  the  arrondisscment  of  Hermit- 
Valence  in  the  do|>artment  of  DrOme.     These  wijies  are  of  excellent  aga 
quality  and  improve  greatly  in  bottle,  in  which  state  they  will 
keep  for  many  years.     The  white  wines  are  especially  choice,  and 
hive  a  far  greater  reputation  than  the  red.     Tbry  are  soft  and  rich, 
and  are  said  to  have  no  analogy  to  any  other  white  wine  known. 

The  de|>artmcnts  of  Chartnte  and  Charenlc-Inftrieure,  .ilthongh  Channtik 
their  wines  are  unknown  in  the  United  Kingdom,  are  Cf-lcbiatcd 
on  account  of  the  brandy  diktillol  from  them.     This  induklry  has 
.    ■'      !         Ti.rjusly  of  late  years  from  the  ravage%of  the  I'h^UoTrra, 
.  troytd  many  of  the'besl  vineyards  in  Hie  ncighbour- 

i  ■lac     The  wines  of  the   district  are  in  thrmselvea 

coiuinuii  and  of  little  use  but  for  the  still,  for  which  purixwo  they 
cannot  bo  approached  by  those  of  any  other  department  But  the 
proj'ortion  ol  wine  required  to  make  brandy  ia  »o  high  th.it,  unlos* 
It  can  be  proiluccl  at  a  moilrratc  price,  tlie  co«t  of  the  spirit  l>ecoms« 
fnomious  ;  hence  the  proprietors  have  been  unable  to  obtain  a 
iufllcieiitly  hich  price  for  their  wines  to  make  it  worth  their  while 
to  incur  the  cwt  of  reftisting  the  plague,  and  consequently  a  lanje 
quantity  of  vine-land  has  gone  out  of  cultivation,  in  1874  tne 
pro<luco  of  the  two  denartmenia  amounted  to  over  2.'iO,000,000 
Ballon*,  wheroos  that  of  ISd?  was  little  over  14.000,000  millona. 
I)urini(  the  lost  two  or  three  years  re-planting  baa  bc«n  diligently 
carried  on. 

The  ebove  ron«litnto  the  principal  varieties  of  French  winea 
known  in  the  I  nile.1  Kingdom  ;  they  form,  however,  but  a  nnall 
fiactiou  of  the  eiiUn  production  of  the  country.     Koormous  oiiao- 
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titiM  an  prouaced  in  tho  southern  proTinccit,  but  they  uro  of  a 
cotnmoD9r  dvacnptioD  and  an  rvscrvt'U  for  homo  consuinptiuii. 
That  in  1SS7  the  two  drpartineou  of  Aiul<:*  aiul  Hvrault  yielded 
bctwt<«n  them  5,643, $32  hectolitres,  or  nlwut  1*21,160,000  gallons, 
vhicb  wa*  cousiiierably  in  excess  of  tho  total  produce  of  tho 
distnctJ  previously  alluvled  ta  In  the  deiarlnicnt  of  ryrvneea- 
Orientalet,  in  tho  oM  province  of  Koussillon,  a  full-bodied  and 
dccp-colourvd  «iuo  is  firoduce^l.  ■  smalt  |H)rtion  of  which  is  sent 
to  Great  Britain  and  li  of  a  belter  quulity  than  most  southern 
growtha.  This  wine  is  known  by  th»  old  name  of  the  province 
and  is  of  consiJrrablc  value  for  bU-rulin^  li>;ht  thin  wines.  Thcro 
are  also  tome  very  fair  wines  made  in  tho  dejkartment  of  Jura  and 
,  in  the  district  lying  cast  of  Uurgundy. 
JU|W  Algeria. — Owing  to  the  devastation  caused  by  tho  Phylloxera  in 
•  Franc*  much  atienlion  has  of  recent  years  been  bestowed  on  vino 
culture  lu  Algeria.  The  i\  suit  of  the  first  experiments  his  Ken  very 
encouraging.  M.  Bouch:\rvlat  in  a  recent  report  to  tho  Medical 
Society  of  Taris  wrote — *'  In  the  not  Tcry  distant  future  by  means  of 
the  Tine  wo  m.iy  look  for  the  deiinito  conquest  of  Algeria,  Through 
its  cultivation  new  colonists  will  bo  brought  into  tho  country  and 
the  habit  of  labour  and  its  accompaniment,  wealth,  will  result  both 
for  them  and  for  tho  natives.  It  is  through  tho  cultivation  of  tho 
vine  also  that  we  may  hopo  to  remove  the  greatest  present  obstoclo 
to  progress  in  Algeria,  viz..  the  unhealthiness  of  the  marshlands  ; 
for  in  reality  on  all  the  soils  where  the  vino  is  cultivated  wo  &oon 
seo  those  conditions  disappear  to  which  intermittent  fevers  owe 
their  origin."  Algeria  undoubtedly  possesses  soil  and  climate  suit- 
able :  ":  lire  ;  in  fact,  tho  vine  soeras  almost  to  grow  at  will 
and  in  tho  third  year  after  being  planted.  The  laying 
out  '  :  -  !i  consequently  pi-ocoeding  very  rapidly,  and  con- 
aiderabiti  improvement  by  means  of  skilled  labour  is  becoming 
Doticeablo  in  the  making  of  the  wines.  The  wines  of  Algeria  rc- 
•emble  that  of  Roussillon  in  general  character,  being  full-bodied, 
with  good  colour  and  alcoholic  strength.  The  greatest  quantity  is 
produced  in  the  province  of  Algiers,  although  there  is  a  consider- 
able yield  in  the  provinces  of  Constantino  and  Oran,  tho  latter 
being  cultivated  pnucipally  by  Spaniards. 

Spaiiu 
Spain  is  second  only  in  reputation  to  Franco  among  wino-growing 
countries.     Its  white  wine,  known  aa  sherry,  first  brought  it  into 

f>roniinenco  ;  and  the  red  wines  of  Tarragona  and  Kioja  have  of 
ate  years  formed  a  great  feature  in  tho  commerce  of  tho  Peninsula. 
The  reduced  yisld  of  tho  Frencli  vineyards,  especially  of  those  pro- 
ducing the  cheapest  wines,  owing  to  the  ravages  of  tlie  Phylloxera, 
combined  with  an  increased  home  consumption,  has  compelled  that 
country  to  im)>ort  largo  quantities  of  wine  for  its  own  use,  and 
Spain  has  taken  a  foremost  place  in  supplying  the  demand  which 
has  thus  sprung  up.  In  addition  to  this,  a  considerable  quantity 
Is  export«d  to  other  countries,  Great  Britain  amongst  tho  number, 
in  tlie  slwpe  of  Spanish  claret  and  port,^  which  are  perhaps  of  aa 
jCpod  an  intrinsic  value  as  any  that  reach  the  United  Kingdom. 
The  wines  of  Andalusia  naturally  claim  a  priority  in  description. 
Sbor^.  Sherry,  so  called  from  the  town  of  Jerez  (Xcrcs)  do  la  Fiontera, 
the  headquarters  of  this  industry,  is  produced  in  Andalusia  in  the 
area  included  between  San  Lucar  in  the  north,  Port  St  Mary  in 
the  south,  and  Jerez  in  the  east.  This  tract  of  country  contains 
in  all  about  25,000  acres  of  vine-growing  soil.  The  system  of  pre- 
paring sherry  is  different  from  that  followed  in  tho  case  of  most 
other  wines.  In  Franco  everjt  small  grower  can  make  his  few 
hogtheads  of  wine,  ar.l  when  these  have  been  made  the  process  is 
complete.  In  Jerez,  on  the  contrary,  the  immense  establishments, 
many  of  them  owned  by  Englishmen,  purchase  the  grape  juice  or 
fruit  and  make  their  own  must.  Tho  wines,  which  are  stored  in 
bod  j.^9  or  sheds  above  ground,  are  reared  for  a  number  of  years 
^Moleras.  These  soleras  consist  of  vats  of  various  charictcrs  of 
•herr)',  the  style  of  which  is  unvaryingly  kept  up,  and  wlcncver  a 

3uantity  is  drawn  olf  they  are  filled  up  with  wines  of  *;ho  same 
eacriplion.  Certain  quantities  taken  from  various  soleras  arc 
blended  in  order  to  Tn alec  up  the  regular  marks,  by  wliich  means 
the  style  of  different  shipmriits  is  maintained.  There  are  several 
different  varieties  of  sherry  known  in  the  United  Kingdom,  which 
m*y  be  divided  into  tho  Amontillado  nnd  the  ManzaniP.a  classes. 
The  Amontillado  class  may  !«  again  subdivided  into  Fino  and 
Oloroso,  the  former  being  tho  moio  delicate  ;  frequently  tho  two 
descriptions  are  different  developments  of  exactly  tho  same  wine. 
The  Manzanilla  wines  are  very  much  lighter  nnd  drier,  and  are  tho 
produce  of  vines  grown  on  the  coast.  In  making  up  the  marks  for 
the  difTertnt  markets  several  varieties  of  sweetness  and  colour  are 
required.  These  are  obtained  by  the  addition  of  vino  dnlce  made 
from  grapes  which  are  allowed  to  grow  dcad-rii>e,  and  of  colouring 
Wiitten  made  from  wine  boiled  down  almost  to  a  liqueur.  A  cer- 
tain amount  of  grape  sjiirit  is  added  to  check  the  tendency  to  re- 
fermentation.  This  system  applies  only  to  the  Amontillado  class. 
The  Manzanillas  are  mostly  ship])ed  in  their  natural  state,  with  spirit 
added  in  small  quantities  only  where  it  is  feared  that  the  wines 
vill  otberwiso  not  be  able  to  stand  the  journey.    Ttiis  dcscriDtioa 


of  wine,  however,  has  not  hitherto  been  in  great  domana  in  Groat 
Britain.  In  addition  tu  Manzanilla,  there  is  another  description  of 
somewhat  similar  wine,  but  with  less  chnractoristic  tasto  and  some- 
what moro  body,  known  as  Monttlla  ;  it  is  grown  in  tho  province  Montill 
of  Con.lova.  Yet  another  dtscriptioji  of  wine  grown  in  tho  vicinity,  Moguci; 
on  tho  light  bank  of  tho  Guadalquivir,  is  that  known  as  Moguer,  jcc 
which  resembles  a  cheap  sherry,  and  is  only  used  for  blending  witli^ 
tho  commonest  qualities.  Of  late  a  )ai'gc  quantity  of  this  wrno 
has  found  its  way  to  Franco  to  assist  in  making  a  cheap  wine  for 
tho  French  consuraere.  Other  districts  in  the  south  of  Spain  well 
known  for  the  production  of  wine  arc  those  of  Malaga  and  Kota, 
Tho  former  yields  a  sweet  description,  principally  made  from 
Itluscat  grapes,  although  a  ooarKc  drier  wine  of  the  sherry  typo  is 
also  produced.  Tho  Rota  district  is  known  principally  for  a  sweet 
red  wine,  known  in  England  as  "tent"  {(into),  mainly  used  for 
ecclesiastical  purposes. 

The  central  districts  of  Spain  also  produce  some  good  red  wines  Val  do 
suitable  for  exportation,  such  as  Val  do  PeFias,  wliich  have  moderate  Peiias. 
colour  and  considerable  strength,  and  nro  said  to  bo  tho  produce 
of  vines  brought  from  Burgundy.  The  name  Val  de  Pehas,  how- 
ever, is  often  given  albo  to  wines  grown  in  the  neighbouring  dis- 
tricts. The  system  of  storing  these  wines  is  very  similar  to  that 
mentioned  by  Horace  in  connexion  with  Falcniian,  nnd  is  still 
practised  at  Montilla.  The  wines  aro  placed  in  largo  earthen  jare 
{tinnjas)  like  Roman  amphora?,  which  ai-o  prepared  inside  with  a 
kind  of  varnish  with  a  view  to  tho  preservation  of  the  wine. 

Leon  and  Old  Castile  in  the  northern  and  central  parts  of  Spain  Piojaand 
furnish  about  one-half  of  the  wine  grown  in  the  eiilirc  country.  Tarra- 
On  tho  border  of  this  region  is  tho  rich  and  fertile  district  of  Rioja  gonn, 
(Logrofio),  which  has  a  climate  admirably  suited  to  tho  production 
of  wines  of  moderate  strength.  The  winos  of  Nav<irre  aro  moro 
full-bodied  and  have  more  colour  and  alcoholic  strength,  but  owin™ 
towantofcaro  in  their  production  arc  less  suitable  for  CNportatiou. 
In  Catalonia  thcro  is  a  much  more  iniportai/t  wine  industry,  tho 
district  producing  what  is  known  in  England  as  Tarragona  or 
Spanish  red.  Tho  best  quality  produced  is  the  wine  of  tho  Priorato 
district  (about  15  miles  inland  from  Tarnigona),  which  is  very  rich 
and  full-bodied,  and  keeps  well.  Unfortunately  this  particular 
area,  whicli  is  chiefly  mountainous,  is  limited.  The  next  dcscrip. 
tion  to  this  is  the  wine  of  Huesca,  which  is  also  fine-coloured  and 
full-flavoured.  The  wines  of  Aragon  are  also  good,  but  require 
special  care  owing  to  their  liability  to  a  second  fermentation.  Tlrp 
best  growth  is  that  of  Gariftena  (Zaragoza).  Tho  greater  part  of 
the  Spanish  wines  imported  into  France  nro  supplied  from  Catalonia 
and  Aragon,  A  French  authority  on  the  subject  states  that  "of 
all  the  towns  in  Cataloiiia  which  supply  wines  to  France  Manresa 
is  in  reality  tho  one  which,  for  several  yca's,  has  sent  the  largest 
quantity.  This  region  enjoys  a  climate  moro  temperate  than. that 
of  Roussillon,  and  from  hence  are  derived  three-quarters  of  the  wino 
shipped  to  France  from  Barcelona.  Hence  may  be  found  all  types 
of  wines,  including  dry  white  and  natural  jed. " 

The  only  islands  of  the  Canary  group  on  whicn  vine  culture  is  Canary 
now  carried  on  on  a  commercial  scale  arc  those  of  Gran  Canaria  wine. 
(Grand  Canary)  and  Tcneriffe,  for  although  a  certain  amount  is  pro- 
duced at  Palma  itis  all  used  for  local  purposes.  On  the  two  fust- 
named  islands  tho  industry  has  fallen  away  of  late,  owing  to  tho 
attacks  of  Oidium,  which  destroyed  the  vines  at  about  the  samo 
period  as  in  Madeira.  Since  then  the  islands  have  been  chiefly  do- 
voted  to  the  production  of  cochineal,  until  the  recent  distwvery  of 
aniline  dyes,  which  has,  to  a  great  extent,  ruined  the  industry,  and 
again  led  the  inhabitants  to  turn  their  attention  to  vine  culture. 
This  has  been  especially  the  case  in  Gran  Canaria,  where  a  consider- 
able area  of  ground  is  now  planted  with  vines,  and  a  fair  return  of 
wine  is  obtained.  These  arc  being  treated  similarly  to  those  of 
Madeira,  which  they  greatly  resemble  in  character.  In  Tcneriffe  a 
wine  known  as  Vidonia,  which  is  of  a  somewhat  similar  type,  is 
produced,  and  is  exported  in  small  quantities.  Vine-growers  in 
this  island  adhere  more  to  the  methods  in  voguo  in  Spain. 

Port7i(/aL 
Tne  generous,  full-flavoured  wines  known  as  port  are  the  produce 
of  the  district  of  Alto  Douro  in  the  north-east  of  Portugal,  which 
begins  at  a  point  on  the  river  Douro  some  60  miles  above  Oporto, 
wliencc  these  wines  are  shipped.  The  whole  of  the  port-wine  dis- 
trict, comprising  a  region  between  30  and  40  miles  in  length  with 
a  maximum  breadth  of  about  12,  is  rugged  and  mountainous, 
necessitating  the  construction  of  terraces  .supported  by  walls,  with- 
out which  protection  the  soil  would  inevitably  be  washed  away  by 
the  winter  rains.  The  climate  of  Alto  Douro  is  very  cold  iii 
winter  and  extremely  hot  in  summer  (frequently  lOS"  Fahr.  in  tho 
shade).  It  is  owin"  to  this  intense  heat  combined  with  the  peculiar 
richness  of  the  soil,  which  is  of  argillaceous  schist  formation,  that 
port  wines  attain  to  such  perfection  of  colour,  body,  and  ripeness, 
fill  quite  recently  tho  means  of  communication  between  Oporto 
and  Alto  Douro  were  extremely  limited.  Roads  in  the  district 
itself  there  were  none,  or  very  few,  and  the  only  way  of  getting 
the  produce  to  the  port  of  shipment  was  by  the  rive*   the  naviga-r 
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tion  of  which,  at  all  tun«  difficult  and  even  dangerous,  on  account 
ofthe  nurn^us  rocks  and  rapids  which  obstruct  its  course  u  often 
«nde«d  impossible  by  fresLts.       The  Douro  raUway,  however, 
new  t^vers^Tth.  whole  length  of  the  wine  country-  along  the  river 
bank  from  Oporto,  and  other  Uteral  railways  are  in  course  of  con- 
traction which  will  open  up  several  fine  wine-producing  districts 
hitherto  unavailable  owing  to  w-ant  of  roads 
Colliva-       The  mctho-l  of  cultivating  the  vine  in  Alto  Douro  differs  con- 
Sn  of  .  siaerablvfrom  those  employed  in  various  other  parts  of  the  country, 
the  vine   where  the  vines  are  either  trained  over  polarJea  trees  or  treulaged 
forZ-*.  afa  certain  height  from  the  ground,  or  where  they  are  planted  lu 
'rows  and  grown  like    bushes.      The  method  is  as  follows.      In 
Kovember  or  December  trraches  are  dng,  3  feet  to  3  feet  6  inches 
deep,  according  as  the  soil  U  heavy  or  light,  and  2  feet  broad,  in 
^Jiich  rine  cuttings  are  placed  '  t  a  distance  of  3  feet  to  4  feet  6 
inches  apart  from  each  other.     The  trenches  are  then  jartly  filled 
in   in  order  that  the  vines  may  get  all  the  benefit  of  the  rain-water 
coHecting  in  theitL     During  the  first  year  of  planting  great  care  is 
tiken  to  keep  down  all  weeds  whilst  the  vines  arc  shooting.     At 
the  end  of  two  years  the  young  vines,  if  they  have  como  on  well, 
can-  be  grafted,  the  best  time  for  performing  this  operation  being 
Oclober  or   February;   in    thU  way  the  period  of  production  is 
hastened,  and  the  vineyard  will  yield  in  four  instead  of  five  years 
time      Should  some  of  the  vines  die,  their  places  are  usually  sup- 
plied by  the  process  called  nicrgutho  6t  layering  :  that  is,  a  trench 
iSdag  in  the  direction  of  the  space  left  bare  and  in  it  the  stock  of 
the  n^est  vine  U  turned  down.    The  trench  is  then  partly  filled  in, 
leaving  two  or  three  shooU  of  the  buried  >-ine  visible  to  the  eitent 
of  a  couple  of  "  eyes  "  above  the  surface,  which  shoots  are  to  take 
fhe  pkce  of  the  missing  vinea     Tliere  is  also  the  system  of  planting 
fhin'  nurseries, -which  arc  made  with  either  Portuguese  or  American 
.varieties.     The  plot  of  ground  used  for  the  nursery  must  be  kept 
'     well  clear  of  weeds  and,  if  in  a  dry  situation,  well  watered.      in 
two  years'  time  and  during  the  month  of  February  the  young  vines 
can  be  transplanted,  and  the  year  after  grafted,  when  the  vineyard 
is  planted.     The  first  of  the  regular  operations  in  the  course  of 
cultivation  Is  to  clear  away  the  soil  from  the  feet  of  the  slocks, 
which  Ukes  place  directly  the  vintage  U  over.     At  the  satne  time 
mauure  may  be  given,  iind,  if  the  vines  are  strong  enough  to  bear 
the  application.  suli)haU  of  carbon  may  be  injected,  on  account  of 
the  prevalence  of  pkylloxtra.    After  this  the  vines  are  prmied.     In 
March  the  first  annual  turning  of  the  soU  takes  place  ;   then  the 
branches  of  the  vines  are  tied  to  sUkes  or  canes,  in  which  process 
coiisiderable  skill  U  brought  to  bear  so  as  to  make  the  vine  shoot 
in  the  required  direction.    Immediately  after  or  about  the  time  they 
blossom  the  vines  arc  sulphured,  to  keep  off  the  Oirf.um,  which 
disease  is  still  active  in  Portugal ;  and  lastly  in  June  the  soil  is  hoed 
ovir  to  dwtroy  the  weeds.      The  turning  of  the  soil    which  is 
effected  with  an  implement  resembling  a  twopronged  hoe,  and 
the  ciUtivation  of  the  vineyards  generally,  are  to  a  great  extent 
ncrform-d  by  labourers  (Callojas)  from  Galicia  in  Spain,  but  at 
Vintage  time  Krranoa  from  the  neighbouring  terras  also  flock  in 

VinUM    *°ThJ  vintage  in  Alto  Douro  generally  commences  l«tj  i°  Sep- 
AlOT  ■  tember.     The  grapes  are  cat  by  women  and  children,  and  are  ^n- 
^oro    S-eyed  in  largo  baskeU-twenty -two  of  W'hich  full  of  grapes  will 
ySld  a  pipe  of  »vine-by  Gallego.  to  the  place  where  the  wine  is    o 
it  made      Here  they  arc  emptied  into  large  stond  tanks.  2  feet  to 
2  feet  6  inches  in  depth,  each  holding  from  seven  to  thirty  pipe,  of 
wine       Each  Unk  la  fitUd  with  a  beam  pnaa,  except  where  the 
modern  «:rew  press  has  Ukcn  iU  place.     A.  the  grape,  come  m 
the  sulk,  are  removed,  either  with  a  kind  of  rake  or,  as  in  the  b«t 
managed  esUblUhment^with  machine,  called  dtsxnga^nHorcs  made 
for  the  parpo«!.     Tlio  white  grapes  are  separated  from   the  rod, 
the  "^lliteVirt"  Inking  made  from  the  former  ;   this  «:•"«"" 
formerly  mnrh  appreciated  in  England,  but  now  f.n.U  "»  chief 
iwirk.t  on  the  ciilinenU      When  the  U^k  is  full,  a  number  of 
men.  and  .ometime.  e%en  women,  begin  the  proceu  of  treading 
•hirh  U  continued  for  alKJut  forty  eight  hour.  ;   after  that  the 
mu»t  i.  left  to  fennent  by  ilwlf.     When  the  w-eather  ha.  hem  cold 
or  Ih.  year  a  very  ripe  one.  it  has  sometimes  been  found  ncccwary 
to  g.r.  «  much  M  Mventy-lwo  honra"  treading  ;  nowaday.,  how. 
ever   th-ra  i.  i-hlom  n^r.1  for  so  much  work.     VV  hen  the  must  has 
soBiciently  f.rinrnled,  it  i.  drawn  off  into  huge  vata.  holding  a«  a 
role  about  tw-nly-five   pipe,  each  ;  at   the  Mme  time  .ulhc.enl 
■loohol  u  .d.lrd  to  prevent  acetous  fermentation  and  retain  part  ol 
the  aw«lnr».  ..f  11-  rnir      Fomi<-rTy  the  drawingoff  of  the  mu.t 
from  Ih.  Unk  -  >  '     '  v  la.te  or  judgTT,ent    but  of 

l.U  ye.™  th-  1  to  decide  when  the  mu.t 

haareache-ltl,    .  •'■><•»■     The  wine,  are  lef^ 

untourh*!  in  th-  ».t,  i.il  tr ..  ,.,id  weather  cauK.  them  to  depmit 
lhoW..wh.n  Iti'T  »r-  r».V-l..nd.tll.««mo  time  another. mall 

IddUionofl.,,.'  •!'""V,'"'^to 

„c*p..on  ..m,.  r.nenu.l.lv.      About 

March  or  April  •..  ,  thnr  lee.  into  ra.ks 

uut  af»  ••■I  *>wn  either  by  1— I  "f  ■•"  to  (Jiwrto.  where  Ihey  are 
•lend    'o  moat  casee  for  *  conuderabl.  number  of  year,  preriou. 


to  being  shipped.  The  cheaper  wines  are  an  exception,  being  as  a 
rule  shipped  when  young,' also  those  of  the  so-called  "vintage" 
class,  which  6ie  the  finest  wines  of  a  good  year  kept  separate  and 
shipped  as  the  produce  of  that  particular  year.  The  following  is  a 
list  of  the  most  famous  "  viutat'ts  "  of  the  19th  ccntar>  — 1809,  '12, 
'15,  '20.  '27,  '34,  '49,  '47,  '51.  '63,  '6S,  '70,  '73,  '7S.  'SI,  the  last 
year  when  the  wine  was  shipped  as  a  viutago  being  18S4.     The 
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year  wnen  tue  wine  was  suippeu  as  a  >iuui^u  Ln;«"fe  *t^^.  *"« 
stores  or  lodges  where  the  wines  are  warehoused  are  chiefly  situated 
on  the  Villa  Nova  side  of  the  river,  facing  Oporto,  and  generally 
speaking  coraprisa  a  series  of  long  one.storied  stone  building.,  with 
thick  partition  walls  and  heavy  tiled  roofs.  The  wines  are  kept  in 
casks  ranged  in  rows  of  two  or  three  tiera  ;  in  some  establishments 
large  vats,  holding  from  10  to  110  pipes,  are  also  used.  b<ing  especi- 
ally serviceable  for  blending  purposes.  The  amount  of  wine  con- 
tained at  the  present  day  in  these  lodges  is  calculated  at  something 
like  SO, 000  pipes,  the  ctoss  value  of  which  cannot  be  less  than  two 
and  a  half  or  three  million  pounds  sterling,  by  far  the  greater  part 
of  this  sum  representing  English  capit-tl.  ,  t.  ^  • 

The  chief  market  for  port  iiiine  i.s  as  it  always  has  been.  England.  1  on. 
IU  introduction  into  England,  which  was  the  beginning  of  the  wme 
trade  in  these  wines,  dates  from  the  end  of  the  17th  century.     At  trad* 
first  the  exportation  was  small,  the  annual  average  for  the  fir^t  ten 
years  being  just  over  600  pipes.     The  consumption,  however,  gradu- 
ally increased  till  1703,  when,  owing  to  adulterations  and  varioiM 
other  causes,  port  wine  fell  into  disrepute,  and  the  shipments  receded 
to  a  very  low  figure.     The  prices  of  new  wine  to  the  farmer  at  thi! 
time  varied  between  £2  and  £3  per  pipe,  whilst  the  shipping  pnccr 
for  old  wine  did  not  exceed  £9.    To  remedy  this  sUtc  of  things  the 
Old  Wine  Company  was  established  in  1756  by  the  marquis  of 
Pombal.     Th%  first  act  of  the  company  was  to  make  an  arbitrary 
circumscription  of  what  they  considered  the  viticultural  regionof 
Alto  Douro.  outside  of  which  no  vines  could  be  planted.      "The 
territory  within  the  limits  of  the  demarcation  was  then  divided 
into  three  districts,— <1)  that  pnxlucing  the  factory  wines,  i.e.,  those 
set  apart  for  England,  (2)  that  whence  the  supplies  for  the  Brarils 
were  drawn,  and  (3)  that  the  produce  of  which  was  reserved  for 
tavern  use  or  distillation.     For  all  the  wine  allowed  to  be  exported 
permits  were  issued,  without  which  not  a  single  cask  could  be  sent 
down  to  Oporto  for  shipment     Later  on,  however,  these  permits 
were  openly  sold  in  the  market,  fetching  as  a  rule  about  £3.     The 
inconvenience  and  damage  to  the  trade  resulting  from  these  alwurd 
rc'Tilations  led  to  the  abolition  of  the  company  in  1833.     But  in 
18^43  the  creditors  of  the  Old  Wine  Company,  whose  lodges,  with 
their  valuable  coutents,  had  heeo  destroyed  at  the  raising  of  tha 
siege  of  Oporto  by  the  retreating  Jliguclitcs  induced  the  Govern- 
ment, as  an  indemnity  for  their  losses,  to  re-establish  the  former 
comiany's  monopoly.     The  new  comjuny  had  no  authority  to  pre- 
vent  the  planting  of  vines  ;  but  their  [wwers  as  to  the  cl.ssificatioa 
and  exportation  of  iwrt  wine  were  the  Kime  as  those  poMCssed  by 
the  old  comi^ny.      For  instance,  in  1848  over  11,000  pipe,  were 
pro<luced,  but  only  7000  were  approved  for  exporulion  to  EnglaniL 
At  this  time  the  export  duty  on  wine  destined  for  Kngland  wa»  £3 
per  piiie-in  reality  £6.  if  the  £3  Pcmiit  i.  taken  into  considera- 
tion    whilst  that  on  wine  destined  for  countries  out  of  turoi<  »aa 
only  6d  per  pipe.    The  conserpience  wa«  that  considerable  miantitica 
of  wine  were  shippeil  to  America  and  thence  to  Engl.ind,  the  differ- 
ence in  the  duty  just  paying  expenses  «ith  a  slight  profit  to  tbo 
shipper      This  sUte  ol  thing,  lasted  till  1853.  when  the  comi<.ny 
was  finally  "exonerated  from  iU  officul  duties     and  the  eiiHjrt 
duty  e-iualired  on  wine  to  all  countriea.     Since  that  time  the  port- 
wine  trade  lias  l>ecn  entirely  unrestricted.  -.      ,  ,    n 

Besides  the  curse  of  monopolieis  Alto  Douro  ha.  suffered  •everely  "VfT 
from  the  Oi.f.Km  an.l  nvlloxcra.    The  former  api^-ared  al>out  1848,  of  /  *»<• 
but  it  was  not  till  1853  that  the  disease  aMumed  serious  proporliona  lorrra 
The  climax  was  reached  in  1856,  when  only  15.000  piin:.  were  v.n-  «.d 
l.ired    alwut  one-sixth  of  the  u.ual  quantity.      At  one  time  it  Oirfm". 
Kcmed  a.  if  the  whole  trade  would  coll«,»e.  as  the  eiiwrution 
dropl«^l  from  41.621  pii«-.  in  1856  to  16.696  pipe,  in  1S58.     for- 
tunately, however,  the  nilphur  remedv  wa.  dmovered  and  applied 
in  time   and  since  then  the  Oidium,  though  not  entirely  pot  nd  of. 
has  at  any  rate  K-en  effectually  prevented  from  doing  much  harm. 
The  Mme,  as  y-t,  csnnot  bo  Mid  of  the  /•/..v/.Wrm,  the  ravage  of 
which  have  been  mnrh  more  wriou^     lu  prrience  in  Alto  Douro 
wa.  su.pected  as  early  as  1868  ;  but  for  year,  hanlly  any  attempt 
was  made  to  Mve  the  vines,  owing  to  the  inrmlulity  of  the  larg« 
farmer.,  who  c.n.ldcred  the  cauM  of  the  withering  of  their  v  ne» 
to  be  the  rciitiouou.  drought  of  .uccrwive  dry  »e*Mns.      Wore 
energetic  eff..rt»  are  now  Uing  made  to  .npe  with  the  diwase  ;  but 
in  the  meantime  the  yield  h..  Wn  getting  h«  year  by  Tear,  and 
„  n„  pr~,nt  lim.  i.lillle  more  than  half  wh.l  it  u«-t  to  Iw  ouni.g 
J,  '  („  It,,  .pjM-aranco  of  thfOirfmm,  when  the 

,  ]ii|,<.,.      The  eireii.  of  riportation  over 

■'  ,  M  yr.r.  i.  owing,  in  the  fir.t  pl.i-»,  to  the 

inormou.  incrr.-  in  the  Unu.li.n  lr«le.  which  it  Urgrlv  m.de  iip 
of  wine,  from  Ih.  Minho  .nd  IWira  di.tri.  t..  and.  «^;'>"lly.  to  the 
new  trade  in  common  country  wine,  with  France.  The  .birmenU 
of  win.  of  aU  kind,  from  Oiwrto  to  th.  Uraiil.  imounl«l  dunnf 
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1887  to  OT«r  35,000  pip«s*  whilst  those  to  France  exceeded  10,000. 
According  to  th?  latest  Accounts,  the  Thylloxrra  stilt  continues  to 
ejttrnd  the  srca  of  its  Attacks,  although,  on  the  other  hand,  many 
cf  ■*  '  ■  '  :ud  vinry^rds  anj  agaio  l><riiig  brought  under  cultiva* 
t.  '  number  and  extent  of  the  new  plantAtions  are 

'  '"-om  167S  to  1756,  when  tho 

i-^l  :— 167S-87,  avci-npt  632 

.....        ...  .\       ,   .    ...1707,  71S8  ;  170^17.  i>(i44  ; 

-:  17.y-37. 19.2;JI;  1735*7,  18,556 ;  1748-56,16,354. 
.  [litH.'s.  Total  cxiwrtation  of  wine  from  Oporto  from 
or  during  thu  eiistonto  of  the  Wino  Comjuny  mono- 
!'  I'iirs.  An'nige  to  Groat  Britain.  27,93A  pipts  ; 
._  _        _  MorlJ,  5302.     Total,  33.300  nipcs.     Total  exporUtiun 

of  wtne  from  Oporto  from  1834  to  1842  curing  the  absence  of  nj- 
strictioas — to  Great  Brit-in,  233,469  pipes  ;  to  continent  of  Europe, 
11,980  ;  to  rvst  of  the  world.  41,600  ;  total,  287,010  pipes.  Average 
to  Great  Britain,  i.l.Oll  pi|)cs  per  annum  ;  to  continent  of  Eurojw, 
1331  ;  to  rest  of  the  world,  4622.  Total  exportation  of  wine  from 
Oporto  from  1843  to  1853  during  the  existence  of  the  Kew  "Wine 
Company  monopoly — to  Great  Britain,  272,799  pipes ;  to  continent 
of  Eurvipe.  47,271 ;  to  the  rest  of  the  world,  75,107  ;  total,  395,207 
pipes.      A^trage  to  Great  Britain,  24,800  pines  per  annum;    to 


to  rest  of  the  ^ 
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continent  of  Europe,  4297J 

Exportation  of  Wint  frovx  Oporto  from  1S54  to  JSS7,  during  the 
absence  of  resiricOons  atxd  equalized  rate  of  export  duties  to  all 
ports. 
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li^wn  In  addition  to  port,  a  large  quantity  of  wine  is  produced  in  other 
vioea.  districts  of  Portngal,  notably  in  the  neighbourhood  of  Lisbon.  Of 
tbeee  the  principal  are  Torres  Vedras,  to  the  north  of  the  city, 
where  a  large  quantity  of  red  wine  of  a  coarse  claret  type  is  grown  ; 
ColUres,  the  vineyards  of  which  lie  beyond  Cintra,  and  where  a 
higher  class  is  produced  ;  Carcavellos,  at  the  mouth  of  the  Tagiis ; 
and  Bucellss,  in  which  a  white  wine  is  produced  from  the  Riesling 
grape,  known  in  the  United  Kingdom  as  Bucellas  hock.  Car- 
cavellos yields  a  fuller-bodied  description,  which  savours  more  of 
the  Madeira  type. 
ICadeirL  There  is  every  reason  to  believe  that  vines  were  introduced  into 
Madeira  soon  after  the  discovery  of  the  island.  But  it  was  not 
till  some  200  years  later,  after  the  marriage  of  the  infanta  Catherine 
of  Portugal  with  ChaWes  II.  of  England,  that  British  merchants 
established  themselves  at  Funchal,  from  which  point  the  wine 
trade  of  Madeira  commenced.  The  system  of  cultivation  is  some- 
what peculiar.  The  vines  are  trained  over  a  lattice-work  of  cane, 
about  4  feet  from  the  ground,  supported  on  stakes,  thus  giving 
room  for  the  vine-dresser  to  pass  underneath  and  keep  the  ground 
clear  from  weeds.  This  sysstcm  of  keeping  the  ground  clear  and 
moist  has  much  to  do  with  the  excellent  character  of  the  wine 
produced.  An  English  acre  can  yield  about  seven  pipes  (644 
gallons),  but  the  average  is  considerably  below  this  quantity.  The 
vintage  commences  as  a  rule  about  the  last  week  in  August,  and 
the  grapes  are  all  pressed  Iwforo  the  October  raina  set  in.  This 
latter  ojMration  is  still  carri^  out  in  the  primitive  fashion,  the 
fruit  being  thrown  into  large  presses  and'  trodden  with  the  naked 
feet.  Madeira  wine  improves  much  with  age,  and  is  occasionally 
to  be  met  with  from  fifty  to  a  hundred  years  old.  The  choicest 
descriptions  are  Malmsey,  Sercial,  Bual,  and  Tinta.  The  Jesuits 
at  one  time  contrived  to  hold  the  monopoly  o^the  Malmsey  wine, 
and  were  owners  of  the  vineyards  at  Cama  de  Lobos,  in  which  it 
was  produced.  Of  the  other  wines  the  choicest  are  found  on  the 
south  side  of  the  island  ;  but  here  as  the  elevation  above  the  sea 
increases  the  quality  falls  off.  The  grapes  from  which  Malmsey  is 
made  are  not  gathered  till  a  month  later  than  those  for  other  wines 
of  a  drier  character.  Sercial  is  also  a  mnch-esteemed  wine  ;  it  is 
said  to  combine  all  the  attributes  of  a  perfect  wine,  being  full- 
bodied  and  having  a  rich  aromatic  flavour  peculiar  to  itself.  The 
grape  from  which  it  is  produced  is  of  the  Kiesling  variety,  and  is 
supposed  to  have  been  transplanted  from  the  banks  of  the  Rhine. 
Baal  is  a  very  luscious  wine,  the  produce  of  a  white  grape.  Tinta, 
on  the  other  hand,  is  obtained  from  a  red  grape,  and  has  somewhat 
of  the  character  and  appearance  of  the  wines  of  Burgundy,  whence 
the  vines  are  said  to  have  been  derived. 
Trade  in  Madeira  wine  became  well  known  in  England  about  the  middle 
Madeira,  of  the  18th  century,  when  it  became  fashionable,  owing  to  the 
strong  recommendation  of  officers  who  had  served  in  the  West 
Indies  and  America.  The  great  demand  at  the  beginning  of  the 
Iftth  century  caused  the  culture  of  the  vine  on  the  islaiwl  to  be 
greatly  increased.     The  annual  production  must  ultimately  have 


reached  over  80,000  pipes,  larger  quantities  of  the  romtnoner  sorts 
being  consumed  on  the  island  or  turned  into  bmndv.  So  much 
of  the  laud  indet-d  wus  under  the  vino  that  nearly  all  bi-eiul-Htnirs 
had  to  bo  iinjtortcd,  the  corn  grown  on  the  island  being  at  tliat 
time  only  equal  to  three  months'  consiimption,  whereas  now,  owing 
to  t)ie  decreased  nuinhcr  of  the  vineyards,  it  grows  an  amount 
eoual  to  nine  months'  requirements.  In  evidence  of  tho  importance 
which  at  ono  time  attached  to  tho  Madeira  wine  trade,  it  may  bo 
mentioned  tliat  in  1799  a  fleet  of  ninety-six  ships  was  convoyed 
from  Tortsmouth  to  tho  port  of  Funchal  by  three  men-of-war. 
This  fleet  took  on  to  tho  West  Indies  304 1^  pipes  of  Madeira, 
ixirtly  for  the  supply  of  tho  Wcbt  Indian  colonies  and  partly 
shipped  for  tho  voyago  there  and  back  to  England.  For  many 
years  this  practice  of  sending  wine  for  a  voyage  to  the  East  or.AVest 
Indies  and  back  has  existed  amongst  the  Madeira  merchants.  The 
voyage  matures  the  wine,  and  at  the  same  time  gives  it  a  peculiar 
bouquet  and  flavour,  derived  most  probably  from  tlio  intense  heat 
of  the  ship's  hold  and  tho  continual  motion  to  which  it  is  subjected. 
There  is,  however,  a  marked  ditl'erence  between  wines  shipped  to 
tho  East  and  those  sent  to  tho  West  Indies,  the  only  reason  assign- 
able being  the  diiTerence  in  tho  length  of  tho  voyage.  A  custom 
prevails  oi  submitting  the  wine,  shortly  after  its  manufacture,  to  a 
high  temperature  in  buildings  especially  designed  for  tho  purpose, 
the  result  of  which  is  the  earlier  development  and  mellowing  of  the 
wine,  and  tho  prevention  of  rc-formentation.  The  exact  tonipora- 
turo  to  whicii  the  wines  aro  thus  subjected  and  the  length  of  timo 
depend  on  individual  judgment,  although  the  temperature  never 
exceeds  130°  to  140°  Fahr.  for  inferior  and  100°  to  120°  lor  better 
class  wines.  It  is  this  ^irocess  which  gives  Madeira  its  characteristic 
flavour,  to  which  ajjain  its  popularity  in  Great  Britain  is  due. 
The  large  stone  buildings,  two  stories  high,  in  which  this  process 
is  carried  on  are  divided  into  compartments  and  heated  by  flues 
with  hot  air  from  stoves  below.  On  the  wines  being  removed  after 
a  lapse  of  three,  four,  or  six  moiiths,  as  tlie  case  may  be,  tlicy  are 
finca  and  racked,  a  second  proportion  of  brandy  being  added  if 
necessary,  and  they  are  then  left  to  themselves,  except  for  an  occa- 
sional fming  and  racking,  until  they  aro  shipped,  which  scarcely 
ever  takes  place  before  the  second  or  third  year. 

As  long  ago  as  1785  tho  quantity  of  Madeira  shipped  to  England 
was  120,000  gallons,  which  gradually  increased  up  to  1820,  when 
it  reached  520,000  gallons.  After  1852,  liowevcr,  this  amouMt  was 
greatly  reduced,  and,  although  it  has  again  improved  of  late  yeara, 
the  quantity  imported  in  1885  was  only  108,771  gallons.  With 
reference  to  the  wine  trade  of  Madeira  with  all  parts  of  tho  world, 
it  appears  that  in  1G46  as  many  as  2000  pipes  were  exported. 
About  this  time  English  and  other  foreign  houses  establislivtl  them- 
selves in  Funchal,  and  it  is  withovi.  doubt  owing  to  them  that  tlw 
culture  of  the  vine  was  increased  and  an  export  trailo  of  some  im- 
portance commenced.  It  was  not,  however,  until  the  latter  half 
of  the  18th  century  that,  in  consequence  of  the  wars  betMcen  Franco 
and  England  and  the  closing  of  the  French  ports,  the  Aladcira 
trade  increased  to  large  proportions.  .In  1774  some  7000  j'ipes 
were  shipped,  which  by  1780  had  increased  to  over  16,000.  lu 
1813  it  is  said  some  22,000  pipes  of  Madeira  were- exported,  at  an 
average  price  of  300  dollars  per  pipe.  After  tho  war  the  large 
convoys  to  the  East  and  West  Indies  ceased,  but  tho  Indiamca 
still  called  at  Madeira  on  their  outward  voyago.  Kearly  all  the 
regimental  messes  in  the  East  Indies  were  supplied  with  Madeira 
wine,  whilst  largo  shipments  were  also  made  to  America,  Russia, 
and  Germany.  The  taste  for  Madeira  has  of  late  very  much 
died  away,  the  cause  of  which  must  bo  traced  to  the  appearance, 
in  the  spring  of  1852,  of  the  Oidium  Tuckcri,  wliich  devastated 
the  vineyards  of  the  island.  Vines  were  rooted  up  and  sugar- 
canes  planted  in  their  atead,  whilst,  with  production  practically 
at  a  standstill,  holders  refused  to  part  with  their  wines  except  at 
enormous  figures.  In  consequence  of  these  high  prices  Madeira 
was  soon  placed  beyond  the  reach  of  all  but  the  wealthiest  classes. 
"When  in  the  course  of  timo  a  cessation  of  the  disease  came  about, 
tho  Madeira  vineyards  began  to  be  re-jilanted,  so  that  the  pioduc- 
tion  of  tho  island  has  again  reached  some  5000  to  6000  pijies  annu- 
ally, and  brought  about  a  corresponding  reduction  in  price,  genuine 
wino  being  now  obtainable  at  considerably  less  than  £20  per  pipe. 
Popular  prejudice  is  in  consequence  being  removed,  and  a  gradual 
altnough  slow  revival  in  tho  Madeira  trade  is  taking  place. 

Italy. 
In  point  of  quantity  of  production,  though  far  inferior  in  quality,  Italian 
Italy  ranks  ahead  of  France.     The  estimated  area  under  the  vine  wines, 
is  in  excess  of  that  of  France.    Tho  annual  yield  is  some  660,000,000 
gallons,  valued  at  about  £100,000,000.     Whereas  in   France  and 
Spain  tho  acreage  under  the  vino  is  doA^oted  exclusively  to  that 
plant,  tho  vine  in  Italy  is  grown  simultaneously  with  the  olive, 
corn,  kc.     Tho  vines  are  simply  trained  on  wires  at  some  distance 
from  tho  ground,  and  are  frequently  allowed  to  run  from  treo  to 
tree,  mingling  in  the  general  vegetation,  nature  doing  so  much  for 
tho  vine-grower  that  he,  in  most  instances,  does  but  little  to  assist 
her.     The  vintage  usually  takes  place  in  September  and  October, 
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and,  except  in  Sicily  and  some  oi  the  southern  prorinccs,  the  system 
employea  is  somewhat  rude  in  comparison  with  those  of  other 
nations.  Yet  considerable  improvement  has  taken  place  during 
the  last  few  years.  Greater  attention  is  being  paid  to  the  selection 
of  suitable  plants,  whilst  on  the  larger  estates  modern  wine-presses 
and  utensils  are  coming  into  use,  and  the  necessity  of  care  and 
cleanliness  for  the  production  of  pood  wine  is  beginning  to  be 
better  understood.  Amongst  the  chief  faults  still  noticeable,  but 
remediable  with  cultivation  end  care,  are  a  strong  flavour  peculiar 
to  the  soil  and  a  disposition  on  the  part  of  the  proprietors  to  oVer- 
alcoholize  wines  destined  for  exportation.  In  inany  instances  also 
the  grapes  are  gathered  indiscriminately,  often  before  they  are  ripe, 
whilst  the  quality  is  also  frequently  further  damaged  by  want  of 
attention  and  cleanliness  in  treatment.  There  can  be  no  doubt 
that  with  proper  treatment  the  wines  of  Italy  would  hold  a  much 
higher  position  than  they  do  at  present,  the  exports  being,  so  far, 
tritling  compaped  with  the  amount  of  production,  and  consisting 
to  a  great  extent  of  Sicilian  wines.  Of  the  wines  of  northern  Italy 
the  best  known  descriptions  are  perhaps  those  of  Montferrat  and 
Asti.  These  are  mostly  liglit  in  colour,  hard,  and  somewhat  diffi- 
cult to  keep.  Some  of  the  white  wines  of  this  district  are  very 
good.  A  large  quantity  of  sparkling  wine  is  also  jjroduced.  The 
general  nature  of  the  soil  is  extremely  fertile  and  the  climate 
moderate,  so  that  everything  poiijts  to  nortliern  Italy  as  very  suit- 
able for  wiue  production.  In  central  Italy  the  best  wines  are  those 
of  Montepulciano,  Chianti,  Poraino,  Montaicino,  and  Carmignano. 
The  greater  proportion  of  the  wine  made  here  is  from  the  province 
of  Tuscany,  which  is  also  a  very  suitable  one  for  the  vine.  These 
wines  have  considerable  alcoholic  strength,  and  are  fit  for  tbnsump- 
tioQ  in  about  six  to  twelve  months  after  the  vintage,  attaining  per- 
fection in  two  years.  The  price  usually  varies  from  lid.  to  28.  lid. 
per  gallon,  according  to  gi-owth.  The  wines  of  Montepulciano  have 
a  brilliant  purple  colour  and  a  luscious  flavour,  although  not  cloy- 
ing to  the  palate,  their  sweetness  being  generally  tempered  with 
an  agreeable  sharpness  and  astringcncy.  The  rocky  hills  of  Chianti 
near  Siena  furnish  another  description  of  red  wine,  which  is  also 
sweet,  but  less  aromatic.     An  excellent  wine  of  the  claret  type  is 

rroduced  at  Artimino.  But  perhaps  the  choicest  wines  grown  in 
taly  are  those  of  the  Neapolitan  district.  Of  these  the  best  knonn 
are  the  Lacrvma  Christi  a  red  wine  of  good  bouquet  and  an  elegant 
taste,  several  descriptions  of  good  class  Muscat  wine,  and  also  a  de- 
scription of  Malvoisie.  These  three  sorts  are  the  produce  of  vines 
grown  on  the  slopes  of  Mount  Vesuvius  nearest  the  sea.  Of  the 
Lacryma  Christi  only  a  small  quantity  is  made,  but  many  of  the 
second-rate  wines  of  the  neighbourhooa  take  the  name  and  pass  in 
common  for  the  growth. 

Until  recently  the  greater  portion  of  the  wines  exported  by  Italy 
to  othsr  countries  were  for  olunding  purposes.  Lately,  however, 
there  has  been  a  marked  improvement  in  this  respect,  and  a  con- 
siderable quantity  of  wine  is  now  exported  in  bottle.  A  trade  of 
some  importance  is  being  developed  with  the  United  States,  the 
imports  in  1897  having  amounted  to  26,310  dozen  bottles  and 
71,020  gallons  in  bulk. 

The  principal  winu  produced  in  Sicily  is  that  grown  in  tho  neigh- 
bonrhood  of  Marsala,  from  which  town  it  takes  its  name.  The 
character. of  the  wine  is  somewhat  after  the  stjHc  of  Madeira,  it 
having  good  bonquct  and  improving  with  age.  It  is  tho  result  of 
a  mixturo  of  various  kinds  of  grapes  carefully  selected,  amongst 
which  are  included  tho  usual  Madeira  varieties.  Thanks  to  tlio 
caro  l>catowpd  ujK»n  Its  production.  Marsala  has  of  late  years  ac- 
qnircd  cnn<<i<lcrablo  reputation.  The  vii.tago  usually  takes  place 
aUiut  the  third  week  in  St-ptrmbtT,  which,  although  somewhat  late 
for  no  southern  a  latitude,  allows  the  grapes  to  mature  thoroughly, 
whilst  all  tho  rotten  ones  are  carefully  picked  out  before  the  fruit 
is  put  into  tho  press.  The  shippers  usually  arrange  to  purchaso 
tho  vintag<f  from  tho  growers,  subject  to  the  condition  that  tho 
win9  ii  made  in  a  certain  manner.  Tlio  muat  is  collected  in  largo 
cavks  <-a]>nblo  of  holding  about  250  gallons  each,  in  which  it  is 
alioiv-d  ?o  fr>rTn<»nt.  Tho  «>*^t**m  pur^nM  in  th«  preparation  of 
Ml'  .  conniNts  in  the  addi- 
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being  generally  brought  up  to  a  strength  of  33"  to  35*,  or  about 
6'  more  than  that  r**M'rvi'd  for  homo  rnn^umptinn,  tho  extra 
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a  sort  of  essence.  This  essence  is  added  tn  the  vine  intended  for 
consumption  in  the  proportion  of  from  5  to  10  per  cent  at  the  com- 
mencement of  the  fermentation.  Within  about  two  months  of  the 
first  drawing-off  of  tho  wine  the  contents  of  each  cask  are  carefully 
examined,  and  all  which  may  be  considered  not  sufficiently  good 
for  Marsala  is  set  aside  ;  and  this  operation  is  repeated  in  March 
or  April.  Immediately  after  the  next  vintage  it  is  examined  for 
the  third  time,  after  which  it  is  fined  and  drawn  off  into  large  vnts 
capable  of  holding  up  to  18,000  gallons  each.  These  vats,  hke  tlio 
Spanish  soleras,  are  never  entirely  emptied,  a  certain  quantity  of 
old  wino  being  allowed  to  remain  in  them,  which  gives  tho  new 
wines  the  bouquet  and  character  peculiar  to  true  Marsala. 

A^istria-Hungary. 
Of  the  Austrian -Hungarian  empire  Hungary,  from  a  viticultural  Hun- 
point  of  .view,  forms  by  far  the  most  important  part.  The  quantity  gariaa. 
of  wine  produced  in  that  country  has  assumea  of  late  years  con- 
siderable proportions,  the  white  wines  being  both  greater  in  quan- 
tity and  of  better  description  than  the  r^o.  ■  Inclusive  of  Croatia 
and  Slavonia,  it  is  estimated  that  there  are  in  Hungary  upwards 
of  1,000,000  acres  of  vineland,  producing  annually  some  250,000,000 
gallons  of  wine,  the  value  of  which  is  estimated  at  over  £16,000,000. 
The  wines  of  central  Hungary  are  strong,  and  include  white  varieties 
varying  in  colour  from  a  light  to  a  deep  yellow  tinge,  as  well  as 
wines  of  considerable  depth  of  colour.  'Those  of  the  south  of 
Croatia  are  as  a  rule  less  strong,  but  are  for  the  most  part  of  a  deep 
colour  and  are  generally  known  as  black  wines.  The  produce  of 
Transylvania  ranks  extrcmelv  highland  is  for  the  most  part  whit*», 
although  some  excellent  red  wines  are  grown.  The  strength  of 
Hungarian  wines  is  moderate,  that  of  Tokay  being  from  about  20 
to  25  per  cent,  of  proof  spirit,  whilst  Carlowjtz  averages  from  24 
to  25.  Tho  other  descriptions  generally  have  a  less  alcoholia 
strength.  Foremost  among  tho  wines  of  Hungary  is  tho  sweet 
Tokay,  grown  in  the  submontane  district  around  the  town  of  Tokay, 
which  covers  a  space  of  al>out  20  square  miles.  Throughout  the 
whole  of  this  district  it  is  the  custom  to  collect  the  grapes  only, 
when  they  have  become  dry  and  sweet,  almost  like  raisins.  The 
fruit  is  gatheretl  separately  and  the  best  wine  made  fruni  selected 
grapes.  The  giapcs  are  fii-st  put  together  in  a  cask,  in  the  bottom 
of  which  holes  are  bored  to  let  that  portion  of  the  juice  escape 
which  will  run  away  without  pressure.  This  forms  the  highest 
quality.  Tho  grapes  ai«  then  squeezed  for  tho  ordinary  wine.  In 
almndant  years  the  yield  of  Tokny  reaches  nearly  2,000,000  gallons, 
of  which  about  15  j>er  cent,  aro  of  really  su[>erior  quality,  and  of 
this  about  ono'fifth  is  classified  as  extra  fine.  Tho  tnreo  clnsscs  of 
Tokay  are  known  as  essfjilia^  attsbntcJi,  and  mdslds,  the  first-named 
being  the  yield  of  tho  juice  taken  without  pressure.  It  is  however,, 
so  bvarA;  that  it  never  appears  in  tho  market.  The  vineyanls  of 
Mencs  (in  the  county  of  Arad)  produce  a  sweet  red  wine.  Cailowitx 
is  produced  farther  south,  on  tho  banks  of  tho  Danube,  some  40 
miles  north-west  of  Belgrade.  It  has  somewhat  of  tho  character 
of  port  wino,  although  niore^ostringcnt  and  lacking  in  fruitinesa. 
Many  of  the  Hungarian  vineyards  al&o  pftxlucc  Muscat-flavoured 
wines  which  aro  highly  appreciated.  The  vintage  in  Hungary  lasts 
from  tho  commencement  of  Octol>cr  to  the  end  of  Novcnib«_T,  and 
far  tho  most  part  is  comincted  on  an  imperfect  principle,  although 
great  improvi-ments  have  bocn  intitKluced  of  late  yeai's.  I'he  grspcs 
aro  crushed  by  tho  feet  in  some  places,  whilst  in  others  a  kind  of 
mill  is  used,  and  in  othi-ra  again  they  arc  pressed  in  sacks.  Tlie 
wino  is  usually  prepared  in  wooilcn  utensils,  generally  niado  on  the 
sjot,  tho  trade  of  the  cooper  being  but  little  known.  The  system 
of  carrying  on  the  fermentation  in  closed  barrels  is  nut  always 
adopted,  and  tho  wino  is  frequently  spoilt  by  not  being  drawn  off 
in  time. 

Next  to  Hungary  the  principal  vine-growing  diurict  of  tho  empire  Palmf 
is  Dalmatia,  in  whiclwtMo  vino  culture  hac  of  late  inrp-nsed  to  an  tiao. 
enormous  extent.     Fifty  years  ago  tho  vino  was  scarcely  grown, 
except  in  tho  islands  and  on  tho  sea-coast ;  but  it  has  now  pene- 
trated into  the  interior,  and  occuj>i<s  about  onc-twcnti'^ih  pnrt  of 
tho  soil  under  culti^tion.    Tlie  Dalmati^in  wines  whi<li 
entirclv  red,  have  grncrally  full  colour  artd  contain  a 
of  alcoliol,  whilst  they  also  poasc&a  a  poo>\  \*o*\y  and   1       ^       , 
•cmbling  in  a  grrat  measure  tho  wines  of  Burgundy.     Tho  average 
annual    pro-Iwtinn    i«   22.O(Wl,000   gallons,   of  wiiirh   only  about 
4,000,000  n;  '      '    ,     Miin  branch  of  tho   t      '  "    'ually 

increasing,     i  .  im|Hrfrrt  fmiicn!  n.  ral 

ignoranrp  n.  ^  ,    pn-vcntcd   tho  li.  ..      _  l    tho 

wino  trade  of  Unlmatia  fur  many  vears  ;  but  thcjio  drlfclN  liAve  of 
late  been  in  a  great  manner  mnedie<l  by  tho  artion  of  the  Anitrian 
Oovemment  in  edur.iiing  the  |  ;  thi*  respect.     The  W»i 

wince  pnxluccd  in  the  |.n»vti,.  .to  Koao,  Vino  Taitaro, 

Prosecco  Vugova,  Mara5chino,  ■■  .         .\. 


i 


f^orman  winr«.  ; 
th«  nrf».lii.  tiof  111 
in  Luropc     To  ih. 


Germany, 

'  ■     jvikrn  oi  a«   T* 
rn  l-itiludr  >  '■ 
.  lUce  must  Ix  > 


'-.  are  RMiw 
tnro  winea, 
t  tluit 


WINE 


»c»«n.  when  thtmLTh^-.U^^  i\    .  """"^^y-     '"  •  "icc,»sful 
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!,>«  „,    I ;"■.■»",""•"' "«n  «Bio  to  mature 

the  ortwr  lun.l,  thoro  aro 


» 


•mU* 


oro:'Jhth^h:x;i";:s  "■"""■  r  ,'•"'  °^- 1-«'; ""-- »,« 


r„r  tit  .l.r.r.'i^^a  t™  "."i  l"-*  ^ '^r'-.  y-^  -"« introduced 

The  result  »  that  sov!  .1  JLc^imi  ":'';;'"'  '"'™  "'  ^''^  """"^ 
California  r.»..„,l,li„g,  to  a  cert  u  In f  T  r,"°~^'""''°  '° 
type,  although,  a3  a'^rulc,  of  «  ™ar  er  Ttvlc  a'l''/''^  !""'1''^° 
which  IS  I  is;i|,,wariMir  uirh   »K„  .    V  '""  "'ftct,  however. 

AlthouRh  Cali  irnC  f,     t  L  .?  'V™''  "^  '<"^''m«Ll  knowledge 

the.  Ut^on,  pXing  neJrir o'Jr.IuKf  ^ ?-«-""'«, Stato'ia 
Lnitcil  States   vet  fl.n     "" ^  i"?"-"*"  of  Oio  wines  made  in  tho 

P«t  five  yea  ;C  ';,"«. e:estT7.  "'  «'"'  '•^"'"'^'  ''-'"«  "- 
the  shores'  of  Lake  Er  and  a b.U  the  n.  ""•  V'  ^'''°'  "P""^ 
tensively  cultivated      The  cl,»m  '^  "■"  "'''""•  "'°  ^'"«  "  «" 

mighboirhoo.!  of  Sandusky  and'cTT^l  ""i'  ""r"  '"^''"  "'  ""> 
Cauwba,"  made  ori^millv  bv  S.1?  f    ?"'*•  ""'^  "•<>  "^P^kling 

-0  produced  in  coS".^.bi  ^  fn  Ues^""?^^'!;-:^  ^^i'"""'!' 
Illinois,  and  Pennsvlvnnm  ,,„i;i';  "^    lorK,   Missouri, 

the  lar^st  win^Snu"  "urin  esUblisir  1"^-P™J-'"B  States  ' 
State,  in  Steuben  county  Tho^nnn  I  7'."'  '"""8  '"  New  York 
ranges  now  (,8SS)  from' 2,000  OOoT  CooV^  !  "^  "'\t-''^"» 
inferior  quality  are  made  in  -ininll  r,,^  ^.000,000  gallons.  Wmes  of 
In  the  Lteri  and  m"ddloSu,l  ,1  ''"■'"  "'"'y^" '*•«  Statos. 
Catawba  and  Ivea  seed",'.  whi^?„  thZ  ^V^.r  v^^r*^  "»  ""» 
and  the  Scup,«ruong  ;;a";Js'  'i:'th  '^aril^ite^  Th^"'"  ^"^"^ 
m  these  remons  resembln  f),o  ™-..  '"""^'"S-  Iho  wine-grapes 
taining  moS  »cid  and  flavoui*^-^  lellf"'"''"^  ""<•  P""«   """ 

:rf ■:  °V  "lis  =4?  =f  "•-- 


Oalud 


Rhine  ^  RiesUne  duL  Jb    h      '  ^""T""?  <"•  "'o  •'»"'<»  of  tho 

JMoJof  i"T?t^'«  in  „    /T  '^  *""''■*<'  ">  f"""^"'  in  casks 

*>th  »ge.  The  time  for  rikL  Aari°a  with  d  ff  T"  ""P"""^"' 
»n.e  Uking  tho  wine  off  ThrhTcsln  the  Feb5"'"f  F"^™'""' 
>"i>t.ge,  whilst  others  aHow  the  "es  to  rem^'^'*'^  foflowing  tho 
•  P~«»..which  gives  it  a  fulle  and  sweet"  Uste'%:"v  ""?  "'"'' 
•re  required  to  get  the  wine  fit  f„,  w.r  ,  ■^^"'^^  years  I 

p«riod\t  which  ft  wiU  finUh  ita  fe^eS?  «'"^'-"/''"°  ^  "<>  ««<! 
■»in<.  the  longer  tl.rtim"  Ji,^.i,.T'°'t'!°"'  '°  '^''^'"'^  «""  the 
thisperi^l  .tre;erv«Thr'^^^St'entio°„""";"°"r     """"« 

RiiMia  and  Oraxt 
and  the  p.oduc  la  il^ost  ^'^ti^e^l^  ^^0^^^ ,^^^^^^^ 

appm.  iik^tTS-eome  one  ^rf  .■  ""^  'i"''  """*  "^^making 
•Wtte  vin.  waTC  iroduc^  I<;«d'ng  mdustrie.  of  Cahfoinii^ 
th.  year  17«9.  TCVil^^yJZ.^  f  */  rancucan  fathers  about 
wa. 'known  „  th, ''Mteil  ••  ^'T  an"  iT'^en*^  ,',''  "'^'  "K'"" 
have  been  imports,   from  MeST' 's^'b^Sflh^^prctll 


sometimes  destroy  the  entUo  fol  L  o?,S^"  •'"  """'.  ''''■^'"'  «'"*; 
wl.ich  in  some  localities  h  J  baXdA  ""'' """^ '''■•■  S"'^!*'"'. 
abandonment  of  grape  culture  Th.«  ^'''?\  "'"'  ""'^<1  th^' 
Iike,vise  encounte^dln  ce^'n  l^l^l^Z^^T  f.t^'"  'P''^"""™  aro 
tensive  in  tlie  United  sLt^  as  in  Fr!''  *""  '5''?  T  ''°'  »°  «* 
varieties  of  vine  are  enthelv  frJ  f  .t'  ""''■  '"'''^''.  "rtain 
Americanwines,t"ough  "til  small  a?e  ""T,'  •  ^''°  "f"'^  "^ 
imports  of  forei^  w"fes  1  mve  s t  "dif.  l"''''^^''i"'^^'"»-  Tho 
,  fifteen  years.     The  tola?  an„,^  f  ^  Jecrcwed  during  the  past 

I  States /ow  amoL\Vtralor3tooTot^';:?lol™^-" '^^  ^"'^-1 
J,      .  Cape  of  Good  Hope. 

for^TrcS'Snli^Hrb'"""'"'^'^''''^''!''-^^ 
was  developing  in  the  United  Kintn'^'V''"'''^"^''''' ''"'^'"''^  Go^ 
especially  of  those  descrin   „1     ^^  "  '°  [V""  "^  ^^pe  wines,  Hope 
portandsherry      The  Cape™  GrdH'"'"'"'°e  ""'  "''"'itiona  ■      ^ 
climatic  elements  greatly  r^esemWeatb^"''?  ">  "»  geographical  and 

Eiirope,  and,  notwifhstand  ^gTer^lin  earthTT"?^-  ™""'"^'  "^^ 
the  main  to  imperfect  cuufvat^n  Jb^'^^  charactenstics  (due  in 
its  wines,  bade  fiir  at  one     mf  ^'^     w>,     v""  "'^''Parable  from^ 

_^.  Australia. 

.ep^rrSaHr„t7„nrra:?i'f„  ::m\°'1"'*^  ^°^  n,any  AustnUi. 
siderable  energy.  But  it  has  not  b itb  J  T  '"^'"""s  with  con- 
extent.  owi„g^„  the  absenc  of  d^l^rentLl'rM  '^"^  ^reat 
growers  and  the  cost  of  fieieht  alibm^^K  f  .i  "  '"  '^*™"r  tho 
production  they  have  no  fe^on  to  1^  ^^  *•>' l-'^'ity  of  their 
wine.growersofEuropeThnif^  !■'■'""?''"""'  "'">  'he 
Australia.  Xew  SoutrWales>  h,v  .?  ™  ""'^  ('^'^'oria.  South 
technical-knowledge  both  in  lii^™)!:  "1  'V"^''  f™">  "-"'  of 
I  though  in  both  of  these  branihe,  f.f '  t!"*  "'""  Preparation, 
made  during  the  las    L^°'     '  cons.,  erable  progress  Ls  been 

in  that  colony  has  now  pSed^'  cl7  ''V ^l^"  °^  ^^  -^"J'^e 
be  expected  in  Europe  aTron'^  2  "V"'"'*'/°'  ''^  ""'^go-^  ">ay 
in  ap'feicnt  .,uan  it'^  s  to  albw  of  W  '"r^l"  \""""^'' "'  "^^e 
with  tfe  growiths  of  Medoc!  atTempb  arTber"'''  ^'"8  ^P''  A=* 
yields  of  tho  various  vinev,M=  ^^1^  .  V"^  """^^  «"  ''^ep  the 
Auldana,  Tinta^r^c  "n%onth  A"«"t^  V  .''  "'  "ighercombo. 
Great  p7ritain.  In  their  r,ri^^,-n  ik''*  ^""g  "«"  '">°«n  in 
semble  those  of  Fran  e  ,he  red  ^ne»  b"'""""'^''  '^''^  "'""  re- 
claret  and  Bui^ndy   while  TheThl"^  ""fT''"''''"'  ^^'"^^ 

descriptions.c„rene'aV  Saul  nea^d  Chabr-  ''*''°"f  "">  f""" 
after  those  of  the  Rhine      T^!  „      Chab lis,  as  a  rule  Uke  moro 

during  1887  amounted  to  168!?88^;a"oni:  ""^''*''  ^"^  ^"Sland 


ing^L'°c"o«m'par"ed':?t];  "£^0-  111'"'  i™""^'*"'^''.  '"  --^°-  ^- 
home  consumption.  ChieTamonif  ,b^  ''  "  J''*'""  1"'""i'»'  ^or 
and  Annenia,  which  accord  iZtfTbT  "''''  ">»  wines  of  Caucasia 
their  alcoholic  rtrength  tlun^lrTh"  ™T'  ""  T'"  ""'^'''"=  •"<"• 
made  in  Persia,  especfal ly  n  t he  d  strief  orsb"'-  ?,^'"''  ,"°  ''"^ 
rarely  find  their  w^y  into  IL  market       ^^""-  """f^  ^Ti\"' 


,W.I  N  K  E  L  R  I  E  D" 
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^hich  this  name  is  connected  is,  f^^'"  f^  .^f  ^^?;,y  " 
the  best  kno^  and  most  P^f  "/.^i^^LTv 'it  a  cHtLl 

Si-r  hisTrls,  and  [eU  Je-d  throu,^ 

Te"und  AY  nkekied  stories  stand  in  ^ -"y^'^'Z^.^L 
tZ  then  looked  at  in  the  dry  light  of  history,  fo;.  ^1^>'« 
n  ?ho  former  case  imaginary  and  impossible  men  (bearing 
'„"ow  ndThen  a  real  historical  name)  do  .maginary  nd 
impossible  deeds  at  a  very  uncertain  period  '°  t^e  '^  ^f 
U'^have  some  solid  ground  to  res  on,  and  V^nkdned  s 
ac'  miL'ht  very  well  have  been  performed,  though,  as  yet 
th;  Amount  of  genuine  and  early  evidence  la  support  of 

it  Is  vcrv  far  from  being  sufficient,  _  

'   The  'v.nkelrieds   of  Stanz^  were   -  ^mghtly  family 
,,hen  ^ve  first  hear  of  them.though  towards  the  end  of  the 
Uth  century  they  seem  to   have   been  but  simple  men 
I   hou    the  honours  of  knighthood,  and  not  alwa>-  using 
rhelr  prefix  "  von."     Among  its  members  we  find  an  Erni 
Vnkelried  acting  as  a  witness  to  a  contract  of  sale  on 
mIv  1    1367,  while  the  same  man,  or  perhaps  another 
mtb'e;  of  th;  family   Erni  von  Wioke  -d   is  J^amt.ff  in 
a  suit  at  Stanz  on  September  29,  13b9,  ana  '"/*"" 
the  landamman  (or  head  man)  of  Untervvalden,  being  then 
ciled  A?noWWinkelriet  •  We  have,  therefore  a  real  man 
Earned  Vrnold  Winkelried  living  at  Stanz  about  the  time  of 
theUti  of  Sempach.     The  question  is  thus  narrowed 
the  Doints  Was  he  present  at  the  battle,  and  did  he  tnen 
;'e  fZThe  d'd  co'mmonly  attributed  to  h.m     involving 
a  minute  investigation  of  the  history  of-  that  battle    to 
LcXn  if  thereTre  any  authentic  traces  of  this  incident, 
o-  any  opportunity  for  it  to  have  taken  place. 

(1)  £„;<&,.«  0/  CAro..W«.-The  earliest  kno^-r.  mention  of  the 

inJiient  i,  founi  in  .Zurich  c1>--^  »  (.<''!™;V:  chronicro  ^^^^^^^^^ 
r    vnn  \\'v««\  wh  ch  isacopv,  made  in  Hio,  01  a  onruiiiw" 

■mmm§mB 

%^tu't^"^:t'^:l::^^  ^r  »ng,  on  th.  Uttl.  of  sen.. 

Jf"    .  m^Ui.ling  the  Wmkelne.1  .ect.on)  u 

V"'  bot.YMa  1531  .nd  1M5  to  Elterlm  • 

'"■  „(    lUnel,    tnd  Itio  whole  •»   ^^'n." 

«•''  It  i,  aBrrc.l  on  «n  »ide«  that 

SUin.r  =  .ornhiplo  Halbnuttrof  Lucerne. 

*"•»•'■  •  i,  ,  yery  late  a<ldition.     Many 

"aa  ha  ti^"" "»  - '                '                                   — 


th-  „rh  olh«r  mattar,  In 

bis  ^jj*,  '1 


■eds^^tlonbeJlrs  cufr  traces  "f  h":;"^  l-°  ^-P^^^^f  ^^^t 
Heformation  began,  that  is,  abont  1520  "  1^^";.  ^3°^n' 
discoveries  have  proved  that  certain  statements  in  »he  song  nsnaUy 
re^rded  as  anachronisms  are  quite  accurate ;  but  "»  °""! 
ap?t!oachhas  been  made  tow.mls  fixing  "^ '"=">"?' ",^*'°' 
anv^  the  three  bits  into  «;hich  it  has  S«en  cut  up.  I"  ^^  ^»8 
th^  story  appears  in  its  full-blown  shape,  the  name  of  Winckelnet 

'"is?  &l"rf  Th^  «:ho  Fell  at  Sempach.-Vro  find  in  the  "  Anni- 
'  '  f  R„„W "  ^mmetten  in  UntcrK-alden  (drawn  up  in  1560) 
Ihrna'mfof  'MerSlrirdt"  at  the  head  of  the  >;id-ld  m-! 
andTn  a  bCok  bv  HoroUnus,  a  pastor  at  L"«"«  j^bou'  1563) 
?hat  Of  "Erni  AVinckelriod"  occurs  some  way  down  the  list  of 

''■Thfstry  seems  to  have  been  fir.t  questioned  ab«ut  1850  by 
MoH^  von^St"rr  of  Bern,  but  the  public  discussion  onhehct 

1.^,11      The  tkle   as  told  in  the  1476  chronicle,  is  clearly  in  i"'"" 

mmmsm 
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lh«t  >!i<  n»mi>«»k»  ji«ri«)ifrl  urcnniinit  to  the  »toiT.  Hcrr  BUrVli 
c,  "  ■  .     ='     -     -  .  .^^^  i,,  ^-iij^-h  nlono  mention 

i.  .  pointing  out  aIso  that  tho 

c'  •M  attrilMito  to  tho  Austriftns 

t  iiitMck  anvl  ihv  iung  »)>t';irs  which  voro  tho  special 

c;  of   Striss  WRrricrs,  and  that  if   Winkclricd  wcrt  a 

kiii;::.T  '^  IS  AsATtcd  by  TsehuJi)  hw  wouKl  have  been  clad  in  a 
n^at  of  nuii,  or  at  Ir.tst  had  a  bnmstplato,  neither  of  which  could 
have  been  pitrv-etl  by  hosulo  lanoea. 

Whatever  may  bo  thought  of  this  daring  theory,  it  seems  clear 
that.  wLilo   there   is   some  doubt  as  to   whether  such   an  act   ns 

W     '  ■'     "■•  at  Som]).ich,  taking   into  account  the 

I  .  there  can  be  none  aa  to  the  utter  lack 

c:  .  iiv  cvideuco  in  support  of  his  having  per- 

foru.td  tlia:  act  in  ll;at  luttle.  It  is  qnite  conceivable  that  such 
evidence  ma)'  later  come  to  light;  for  the  present  it  is  wanting. 

•                                                .      _        .  ...          .'i.  Dit  Schfafht  M  Stmpaeh 

K-  ^.1  at  tlio  expense  of  tho 

C            -  r  doscriptloti  of  tho  b.itllo 

et  VI  .'.'  In  pro«  or  in  ven«.»,  com- 

p09r4  «  T'larTclIotis  and  InviiUmble 

cotlc^ti'"  *ico  for  ^VlnkeIlU•l]■s  (IcoJ 

h«>  l-- « ■  -  tho  works  mentioned  In 

I'-  Ii;;s  leUtlnff  to  this  con- 

t:  V  f^fr  eirtc  Ziircher-CfironUt 

«  .               .  "  La  t^uo^ilon  de  Winkcl- 
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f  ^ --^  et  Winie/W^rf,  Lausanne.  188d; 

a  '-Alchle  drr  Scfitcriz,  1.  ."ilO-ias, 

7  '    have  tho  rcmarkahk'  study  of 

p.  'Jacht    und  die    yVviktlriedsage, 

tui;.:^  J.A.'  Ui  Stmpac/i,  Fiatirnfeld,  18S6;  and 

lb«  con-  .  •  eo  ty  M.  t. Stlirler  <tho  tlrst  to  suspect 

Iba  Ror?  .jc*ic««,  ISSl,  3!I2-3!H.      (W.A.  B.  C.) 

WIXXIPEG,  capital  of  the  province  of  Manitoba,  in 
Iha  Dominion  of  Canada,  stands  at  the  confluence  of  the 
Red  River  «nd  the  Assiniboino,  in  49°  56'  X.  lat.  and-  97°  7' 
"W.  long.,  and  764  feet  above  the  sea.  Its  name  is  taken 
from  Lake  Winnipeg  (Ojibnay,  JVin,  "  muddy,  "  and  iVijot, 
"  water  ").  The  waters  of  the  Red  River  reach  the  lake 
45  miks  north  of  the  city.  For  some  five  miles  north  of 
"  the  Forks,"  as  the  junction  of  the  rivers  was  formerly 
called,  lay  the  old  Red  River  colony  of  Lord  Selkirk, 
founded  in  1812  (see  aoI.  jx.  p.  315).  Five  fur  traders' 
or  colonists'  forts  have  stood  within  tho  city  limits: — (1) 
Fort  Rouge  (1736),  of  the  French  voyageurs ;  (2)  Fort 
Gibraltar  (1804-15),  built  by  the  north-west  traders  of 
Montreal;  (3)  Fort  Douglas  (1813-35),  Lord  Selkirk's 
fort;  (4)  old  Fort  Garry  (1821-35),  .of  Hudson's  Bay 
Company;  and  (5)  new  Fort  Garry  (1835-82).  The 
transfer  of  Rupert's  Land  to  Canada  in  1870  led  to  the 
formation  of  the  province  of  Manitoba.  Then,  too. 
Winnipeg  \\as  begun  as  a  village,  half  a  mile  north  of 
Fort  Garry.  The  city  is  built  on  the  prairie;  a  part  of 
the  site  was  snatnpy,  but  is  being  well  drained.  The 
city  includes  both  sides  of  the  Assiniboine,  but  on  the 
east  side  of  the  Red  River  there  is  an  independent  corpor- 
ation, the  town  of  St  Boniface,  which  is  virtually  a  suburb. 
St  Boniface,  with  1449  inhabitants,  was  first  settled  by 
Lord  Selkirk's  German  De  Meuron  soldiers  in  1817.  The 
growth  of  A\  innipeg  has  been  remarkable.  Living  on  its 
site  in  1871  there  were  but  241  soub.  As  Canadian  im- 
migration increased  the  village  grew,  and  in  1873  it  was 
incoqiorated  as  a  city,  in  the  face  of  strenuous  opposition 
by  the  Hudson's  Bay  Company.  The  census  of  1881  gave 
the  city  79S5  inhabitants.  In  tho  following  year  Winni- 
peg,-as  being  the  central  point  of  the  Canadian  Pacific 
Railway,  which  connects  the  Atlantic  and  Pacific  Oceans,' 
became  a  place  of  great  prospective  importance.  An 
enormous  rise  in  values  took  place.  The  population  of 
the  city  doubled  in  a  few  montli.s,  and  the  wildest  specu- 
lation took  place.  Tliis  inflation,  locally  known  as  "the 
boom,"  caused  much  damage,  and  in  the  following  year 
the  collapse  brought  down  almost  all  the  business  men 
of  the  city.  The  population  diminished  very  rapidly, 
but  has  risen  again,  and  is  now  increasing.  The  census 
of  1886  gave  Winnipeg  20,238  inhabitants.  The  city  has 
water,  gas,  electricity,  and  ample  fire  protection,  and  archi- 


tecturally presents  a  fine  appearance.  Main  Strefet,  which 
is  132  feet  wide  and  block-paved  for  a  mile,  is  stated  to 
bo  one  of  the  best  streets  in  Canada.  Being  on  the  eastern 
edge  of  the  prairies,  which  run  for  a  thousand  miles  to  tho 
Rocky  Mountains,  and  standing  to  tho  west  of  tho  great 
Laurcntian  formation  extending  from  'Montreal,  Winnipeg 
is  an  important  railway  centre.  Tho  first  railway  to  reach 
tho  city  was  tho  Pembina  branch  of  tho  Canadian  Pacific 
Railway,  which  connects  with  the  railway  system  of  tho 
United  States.  This  took  place  in  December  1878.  .The 
Canadian  Pacific  Railway  has  not  only  its  main  line  now 
rurining  through  the  city,  but  fivo  other  branches  radiat- 
ing from  this  centre.  Forty  miles  of  the  Hudson's  Bay 
Railway,  to  run  from  Winnipeg  to  York  Factory,  are  already 
completed,  and  tho  Government  of  Manitoba  is  construct' 
ing  (1888)  an  independent  lino  to  connect  with  tho  Ameri- 
can railway  system,  to  be  known  as  the  Red  River  Valley 
Railway.  Tho  total  valuation  of  property  for  the  city 
for  1887  was  819,392,410,  while  tho  'exports  of  tho  port 
of  Winnipeg  for  tho  year  were  of  tho  value  of  $816,260, 
with  $1,929,120  of  imports.  There  are'  seven  chartered 
banks,,  and  many  branches  of  Canadian  and  English  life 
assurance  and  loan  associations  are  in  operation.  In 
education  Winnipeg  is  the  centre  of  the  Canadian  North- 
W^est.  The  AVinnipeg  public  and  secondary  schools  com- 
pare favourably  with  those  of  other  Canadian  cities,  and 
employ  50  teachers,  nialo  and  female.  At  Winnipeg  is 
situated  the  provincial  university,  to  which  are  atfiliated 
four  colleges,— St  Boniface  (Roman  Catholic),  St  John's 
(Church  of  England),  Manitoba  (Presbyterian),  and  Mani- 
toba medical  college.  Tho  university  has  been  voted 
150,000  acres  of  wild  land  by  the  Dominion  Government, 
and  has  received  $85,000  of  a  legacy  from  a  native  of 
Rupert's  Land.  There  are  24  church  buildings  in  tJia 
city  and  neighbourhood.  The  census  of  1886  gives  the 
religion  of  the  population  as  follows  : — Church  of  England, 
5962;  Presbyterians,  5271;  Methodists,  3217;  Roman 
Catholics,  2244.  The  societies,  ore  the.  historical  and 
scientific  society,  And  St  Andrew'.?,  St  George's,  St 
Patrick'.?,  St  Jean  Baptiste,  Scandinavian,  and  Hebrew 
national  societies.  Masonic,  oddfellows',  and  temperance 
organizations  are  strong.  There  are  two  hospitals,  besides 
a  children's  home  and  maternity  hospital.  The  filler  build- 
ings and  erections  are  tho  city  hall,  post-office,  parliament 
buildings,  governor's  residence,  court-house,  college  build- 
ings, Hudson''s  Bay  Company  warehouse,  Westmirister 
block,  Cauchon  block,  and  the  volunteer  monument  of 
1886  on  the  City  Square. 

WINONA,  a  city  and  the  county  seat  of  Winona  county, 
Minnesota,  United  States,  is  situated  upon  the  west  bank 
of  the  Mississippi,  on  a  terrace  slightly  elevated  above  the 
river.  This  terrace  is  in  the  bottom-land,  which  is  here 
5  to  7  miles  in  width  between  the  bluffs,  which  rise  400  to 
500  feet  above  it.  Tho  surrounding  country  is  fertile  and 
well  settled,  being  devoted  principally  to  the  culture  of  the 
cereals.  There  are  ample  railroad  communications,  and 
the  Mississippi  is  navigable  for  160  miles  above  the  city. 
Lumber  and  flour  are  manufactured  largely.  The  population 
in  1885  was  15,664;  in  1880  it  was  10,208,  one-third  being 
fovcign-born.     The  coloured  element  was  inconsiderable. 

The  town  was  laid  out  in  1852,  and  fivo  years  latfer  a  city 
government  w.as  organized.  In  1860  a  largo  part  of  the  city  was 
dc'stroyed  by  fire,  but  the  losses  were  speedily  repaired,  and  since 
that  time  the  growth  of  'Winona  has  been  rapid. 

WINSLOW,  Edward  (1595-1655),  was  born  in  Wor- 
cestershire, England,  October  19,  1595.  lie  became  a 
member  of  Robinson's  church  at  Leydcn,  and  in  1620 
joined  the."  Mayflower  "  company  of  pilgrims  with  his  wife 
and  brother,  being  one  of  the  party  which  discovered 
Plymouth  Harbour.     His  wife  died  soon  after  their  arrivalv 
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and  his  marriage  with  Mrs  Susanna  "White  was  the  first 
marriage  in  Plymouth  colony.  He  was  chosen  a  magis- 
trate in  1624,  and  gqvernor  in  1633,  1636,  and  1644, 
when  Bradford,  the  usual  governor,  "  by  importunity  got 
off. "  He  made  several  voyages  to  England  as  the  colony's 
agent.  Returning  to  England  in  1649,  he  remained  until 
1655,  when  Cromwell  sent  him  on  a  mission  to  the  West 
Indies.     He  died  on  the  voyage.  May  8,  1655. 

Winslow's  portrait  U  in  th»  gallery  of  tho  Pilgrim  Society  at 
Plymouth.  NViusor  (A'arro(ir«  and  Critical  History  of  the  United 
Stales,  277,  and  autograph  at  pa^e  268)  gives  a  copy  of  it  as  "the 
only  authentic  likeness  of  any  of  tho  'Mayflower'  pilgrims."  Tho 
liat  of  his  writings  is  given  in  the  san»e  volume.  See  also  Allen's 
uifnerican  Biography,  and  Belknap's  American  Biography. 

WINTER,  Peter  (1754-1825),  dramatic  composer, 
was  born  at  Mannheim  in  1754  (or,  according  to  other 
accounts,  in  1758).  He  received  some  instruction  frop 
the  abtxj  Vogler,  but  so  little  that  he  may  be  almost  con- 
sidered as  self-taught.  After  playing  in  the  "  kapelle  " 
of  the  elector  Karl  Theodor,  at  Munich,  he  became  in 
1776  director  of  the  court  theatre.  When  Mozart  pro- 
duced his  Idomeneo  at  Munich  in  1781,  Winter,  annoyed 
at  his  success,  conceived  a  violent  hatred  towards  him  ; 
yet  his  own  popularity  was  both  brilliant  and  lasting,  and 
of  more  than  thirty  operas  written  by  him  between  1778 
and  1820  very  few  were  unsuccessful,  though,  through 
lack  of  dramatic  power,  none  have  survived  him.  His 
most  popular  work,  Dai  unterbrochene  Op/erfest,  was  pro- 
duced in  1796  at  Vienna,  where  in  1797-98  he  composed 
3ie  Pyramideii  von  Babylon  and  D(u  Labyrinth,  both 
written  for  him  by  Schickaneder  in  continuation  of  the 
story  of  Mozart's  Zauberflute.  While  in  Vienna  Winter 
gratified  his  spite  against  Mozart  by  propagating  scan- 
dalous and  utterly  baseless  reports  concerning  his  private 
life.  He  returned  to  Munich  in  1798.  Five  years  later 
fie  visited  London,  where  he  produced  Calypso  in  1803, 
Proserpina  in  1804,  and  ZtXira  in  1805,  with  great  succe.ss. 
His  last  opera,  Sanger  und  Schneider,  was  produced  in 
1820  at  Munich,  where  he  died  October  17,'1825.  Besides 
his  dramatic  works  he  composed  some  effective  sacred 
music,  including  twenty-six  masses. 

WIXTERTHUB,  a  flourishing  industrial  town  in  the 
Toss  valley,  canton  of  Zurich,  Switzerland.  It  is  1450 
feet  above  sea-level,  and  has  a  rapidly  increasing  population 
(in  1870,  9404;  in  1880,  13,595;  in  1887,  15,516),  all 
German-speaking  and  nearly  all  Protestants.  It  is  tho 
point  of  junction  of  eight  lines  of  railway,  and  is  therefore 
of  considerable  commercial  importa/icc.  Its  main  in- 
dustries are  cambric-weaving,  cotton-printing,  tho  manu- 
facture of  machinery,  and  winegrowing,  Stadtberg  being 
the  belt  variety  of  wino  grown  in  tho  neighbourhood  of 
the  town.  It  is  a  modern  well-built  town  with  a  fine 
town-hall  and  well-arranged  school  buildings.  It  wa.s 
formerly  very  wealthy  and  thriving,  but  has  suffered 
severely  from  tho  disastrous  financial  enterprise  of  tho 
National  Railway  of  Switzerland  which  it  promoted.  In 
1878  it  had  to  sell  its  pro|>erty  in  that  line,  and  from 
1881  to  1885  it  was  in  great  difficulties  in  the  matter  of  a 
loan  of  nine  million  francs  guaranteed  in  1874  by  the  town, 
together  with  llireo  others  in  Aargau,  to  that  ill-fated  rail- 
way. As  the  three  co-guarantor  towns  wcro  unable  to  pay 
their  nhare,  tho  whole  burden  fell  on  Winlerthur,  which 
has  struggled  valiantly  to  meet  its  liabilitic.\  ond  has  lioen 
hcl|>cd  by  largo  loans  from  tho  cantonal  and  federal 
Oovernmcnts. 

Tha  Roman  /lotllemrnt  of  fihuturum  (Cellio  dur,  wat»r)  wia  • 
littl*  north.»»«l  of  ih>  prrxnt  town,  at  tho  plaro  now  known  aa 
Ol-.r.W(n(<TtKnr.     It  «••  11  <t.-  th«t  in  019  IliirVh«r.l  II.,  dnko  of 
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in  their  zeal  for  additional  jiower,  overthrew  the  castle  of  the  counts. 
In  1264  the  town  passe(f  with  the  rest  of  the  Eyburg  inheritance  to 
the  Hapsburgs,  who  showed  very  great  favour  to  it,  and  thus  secured 
its  unswerving  loyalty.  In  1292  the  men  of  Zurich  were  beaten  back 
in  an  attempt  to  take  the  town.  For  a  short  time  aft«r  the  out- 
lawry of  Duke  Frederick  of  Austria,  it  became  a  free  imperial  city 
(H15-42)  ;  but  after  the  conciuest  of  the  Thurgau  by  tho  Swiss 
confederates  (1460-61)  Winterthur,  which  had  gallantly  stood  a 
nine  weeks'  siege,  was  isolated  in  the  midst  of  non-Austrian  terri- 
torj*.  Hence  it  was  sold  by  the  duke  to  the  town  of  Zurich'  in 
1467,  its  rights  and  liberties  being  reserved,  and  its  history  since 
then  has  been  that  of  the  other  lands  ruled  by  Zurich.  In  1717- 
26  Zurich  tried  hard  by  means  of  heavy  dues  to  crush  the  rival 
sUk  and  cotton  industries  at  VTinterthur,  which,  however,  on  the 
vhole  very  successfully  maintained  Its  ancient  rights  and  libcrtiea 
against  the  encroachments  of  Zurich. 

J.  C.  Troll,  Crich.  d.  StaOL  Winttri}tur,  1S40. 

WINTHROP,  JoHM  (1587-1649),  was  born  at  Groton, 
Suffolk,  England,  January  12,  1587.  He  graduated  at 
Trinity  College,  Cambridge,  about  1605,  and  was  bred  to 
the  le.w.  He  became  a  Puritan,  and  in  1629  was  made 
governor  of  tho  itassachusetts  Bay  Company.  Tho  next 
year  he  headed  the  great  emigration  to  JIassachusetts, 
landing  at  Salem  and  settling  at  Boston.  The  remainder 
of  his  life  was  closely  identified  with  the  history  of  his 
colony.  He  was  re-elected  governor  until  1634,  and 
afterwards  in  1637-40,  1641-43,  and  1646-49.  He  died 
at  Boston,  March  26,  W;49. 

The  tenderness  and  gentleness  of  Vinthiop's  nature  are  beyond 
dispute  ;  even  such  political  opponents  as  Vane  retained  their 
personal  friendship  for  him.  These  qualities,  however,  were  sup- 
plemented by  a  oecided  antipathy  to  democracy  in  every  fonn, 
wliich  made  him  the  best  of  civil  leadcis  for  the  sup{X}rtcrs  of  the 
ecclesiastical  system  of  early  Massachusetts.  A  vigorous,  perhaps 
captious,  statement  of  this  side  of  his  influence  will  be  fouml  in 
Brooks  Adams's  EmaHci]^tion  of  Massaehusetts.  His  Li/e  and 
letters  have  been  edited  by  his  descendant,  R.  C.  Winthrop.  His 
Journal  has  been  edited  by  James  Savage,  who  has  given  it  tho 
more  appropriate  and  exact  title  of  The  History  of  2^cv)  England, 
1630-lOiO.  The  Winthrop  Papers  are  in  the  ColUclions  of  tho 
Massachusetts  Histoiical  Society.  Wmthrop's  desci-ndanta  have 
been  numerous,  and  have  included  an  unusual  number  of  men  and 
women  of  marked  ability  ;  see  Whitmoro's  Jk'otes  on  the  Winthrop 
Family.  One  of  them,  Theodore  Winthrop  (182S-1861),  of  New 
Haven,  was  one  of  the  earliest  victims  of  the  civil  war. 

WINTHROP,  .Ton.v  (1606-1076),  son  of  the  preceding; 
was  born  at.  Groton,  England,  February  12,  1606.  Ho 
graduated  at  Trinity  College,  Dublin,  studied  law  M  tho 
Inner  Temple,  London,  and  then  travelled  on  the  Con- 
tinent, seeing  some  military  and  diplomatic  service.  In 
1031  he  followed  his  father  to  Massachu-setts,  being  made 
a  magistrate  in  1633.  Returning  to  England,  ho  obtained 
a  commission  as  governor  of  Connecticut  under  tho  Say 
and  Selo  patent,  and  sent  out  the  party  which  put  up  tho 
fort  at  Saybrook,  at  the  mouth  of  tho  Connecticut  river. 
In  1645  he  obtained  a  title  to  lands  in  southea-stem 
Connecticut,  and  founded  there  tho  present  city  of  New 
London.  Connecticut  mado  him  a  magistrate  in  1051, 
and  elected  him  governor  annually  from  1057  until  his 
death.  He  was  the  ngont  who  obtained  for  the  colony  Iho 
charter  of  IGC'J.      He  died  at  Boston,  April  5,  1076. 

All  of  tho  father'!  fine  qualities,  and  more,  came  out  in  tho  nn. 
Tlio  father  h«i  had  a  few  unfavoimMe  rritift ;  thi-  "on  hfi«  ilwnyt 
1  liecn  loolicd  UfKin  as  the  llov.  :        '  '<' 

1  aon,  however,  w-as  only  tho  r- 

of  a  knot  of  able  and  dotcrii - f 

tho   commonwealth   life   at  which    thry   were  aimini!  ;    and   the 

governor  dori  not  ^^rm  to  have  approved  all  of  th»'ir  fconti'what 

vi^;or<nu    1  111  putting   it  into  rlTecL     PI. 

hiid    Mioi  for  Winthrop.     Ho  wa»  oi.' 

inrlnbcnt  i.   ."^  ■'   'Iv    ■ind  waa  constantly   i 

minri  and  mining  in   "  I.     The  authorilin  fur  lii>  liJo 

am  thoae  given  in  thr  ;  Ich. 

WINTON,  or  Wvntoi  n,  Anorkw  of.    Sec  WvNTorN. 

Wl UK..     Tho    physical    properties    requisite    to    inako 

useful   wire  are   pawcsscd  by  only  ft  limited   nuiiibT   of 

molaU  and   metallic  alloya.     Tlie  metals  mual  in  tho  first 

ploco  be  ductile ;  and,  further,  tho  wiro  whcu  drawn  out 
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miuc  possess  a  cortaio  amount  of  tcnncity,  tho  quality  on 
,whlch  the  utility  of  wire  principally  dcpeuiis.  Tho  metals 
luitablo  for  wire,  possessing  almost  equal  ductility,  are 
platinum,  silver,  iron,  ctippir,  and  gold;  and  it  is  only 
from  these  and  certain  of  their  alloys  with  other  metals, 
princifvilly  brass  and  bronie,  that  wire  is  prepared.  By 
careful  treatment  wire  of  excessive  tenuity  can  bo  pro- 
duced. Dr  WoUasfon  first  succeeded  in  drawing  a  platinum 
wire  yo^j  inch  in  diameter  by  encasing  a  fine  platinum 
wire  within  silver  to  ten  times  its  diameter.  Tho  cored 
wire  he  then  reduced  to  y^Viy  inch,  and  by  dissolving 
away  the  silver  celling  tho  platinum  wire  jj-Jiu  inch 
thick  only  lemained.  l?y  continued  treatment  in  this  way 
wires  of  platinum  used  for  spider-lines  of  telescopes  are 
now  obtained  of  such  ." 
extreme  tenuitv  chat 


a  mile  length  of  tho  ■  Juunum": 

wire  weighs  not  more  '  siiTtr. 

.,  *     .  J   .    '  Copptr 

than  a  gniin  ;  and  it    irt>n- 

is  said  that  platinum 
'wire  has  been  made 
which    measares   not 
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more  than  tt-jV^  mm.,  equal  to  less  than  the  fifty-thousandth 
part  of  an  inch.  The  accompanying  table  shows  the  com- 
parative tenacity  of' the  wire  of  metals  and  metallic  alloys. 
Wire  WIS  originally  niiJe  by  beating  the  metal  out  into  plates, 
whiih  were  then  cut  into  continuous  strips,  and  afterwards  rounded 
by  biatinp.  Tho  art  of  wire-drawing  does  not  appear  to  have  been 
known  till  the  Hth  century,  and  it  wa-s  not  introduced  into  England 
before  the  second  half  of  the  17th  century.  Wire  is  usually  drawn 
of  cylindrical  form ;  but  it  may  bo  made  of  any  desired  section  by 
Tarying  the  outline  of  the  holes  in  the  draw-plate  through  which 
it  is  passed  in  tho  process  of  manufacture.  Tho  dcaw-plato  is  a 
<li5k  of  hard  steel  pierced  with  a  scries  of  holes  corresponding  in 
aperture  with  tho  size  and  section  of  tho  wire  to  be  made.  Tlio 
holes  are  funnel-shaped,  being  widest  at  the  side  where  tho  metal 
enters,  and  tapeiing  tp  their  sniall  diameter  at  tl^e  face  where  tho 
wire  is  drawn  away.  The  excessive  friction,  wiiich  is  partly  relieved 
by  lubricants,  causes  a  rapid  enlargement  of  the  holes ;  and  where 
great  uniformity  of  size  is  required,  as  in  the  case  of  fine  gold,  silver, 
and  platinum  wire,  perforated  rubies  or  similar  hard  stones  are  fitted 
in  the  draw-plate.  The  draw-plate  is  mounted  in  the  draw-bench, 
which  is  provided  with  a' reel  on  which  the  wire  is  wound,  and  in 
drawing  uown  to  smaller  dimensions  it  passes  through  successive 
smaller  holes  in  tho  draw-plate — one  at  a  time — and  is  wound  on 
another  reel  or  frame  on  the  bench.  During  the  drawing  tho  wire 
requires  to  be  annealed  more  or  less  frequently  according  to  tho 
nature  of  the  metal  under  treatment.  Tho  ductility  of  the  metal 
and  the  diameter  of  the  wire  operated  on  determine  tho  rapidity 
with  which  tjie  wire  can  bo  drawn ;  iron  and  brass  travel  at  rates 
Ta.^'iog  from  12  to  45  inches  per  second,  while  gold  and  silver  wires 
of  fine  section  may  be  drawn  through  at  60  to  70  inches  per  second. 
Stout  iron  wire  down  to  a  section  of  i  inch  or  thereby  is  made  by 
rolling  bars  of  fine  fibrous  metal  in  a  rolling  mill,  in  the  same  way 
as  mil  rods,  small  bars,  and  angles  arc  rolled.  The  thinner  wires 
are  drawn  from  these  stout  wires  by  the  ordinary  process  of  draw- 
ing. Iron  requires  repeated  aunealing  in  the  process  of  attenuation, 
and  to  preserve  it  from  oxidation  it  is  treated  with  a  scour-bath, 
consisting  of  dilute  sulphuric  acid  and  a  proportion  of  sulphate  oT 
copper.  Tho  minute  film  of  copper  thus  deposited  on  the  wire  not 
only  prevents  oxidation,  but  also  favours  tho  drawing  by  lessening 
th':  friction  in  j^vj-^ing  through  the  draw-plate.  Much  of  the  iron 
wire  which  is  to  be  used  in  exposed  situations  is  further  protected 
from  oxidation  by  a  covering  of  zinc  in  the  so-called  galvanizing 
process.     .  *     , 

In  commerce  the  sizes  of  wire  are  estimated  by  certain  more  or 
less  recognized  standard  wire  gauges.  Tho  most  commonly  quoted 
is  the  Birmingham  wire  gauge.  It  gives  forty  measurements,  which 
bear  no  definite  relation  to  each  other,  ranging  from  the  largest 
Ko.  OOOO-  -454  inch  to  No.  36-  004  inch.  Sir  .Joseph  Wbitworth 
in  1857  proposed  a  stau'Jard  wire  gauge  which  is  coming  to  be 
generally  recognized.  His  mcasuremenU  range  from  half  an  inch 
to  one-thousandth  of  an  inch,  by  regular  gradations  -of  one- 
thousandth.  Beginning  at  the  smallest,  N'o.  1  is  001  inch,  2-002 
inch,  10— '010  inch,  and  so  on,  larger  breaks  being  made  in  the 
scale  as  the  size  increases,  bnt  the  number  and  ratio  continuing  tho 
•amo  till  it  ends  at  No.  600— '000  inch.  In  America  a  standard 
wiro  gauge,  proposed  in  1864  by  Messrs  Brown  and  Sliarpc,  of 
Providen<  0,  ILL,  is  now  extensively  recognized.  In  it  the  grada- 
tions are  uniform,  increasing  in  geometric  ratio,  so  that  the  size  of 
Mch  aacccnire  nnmbcr  is  found  by  multiplying  the  preceding  by 


1-123.  The  standard  is  calculated  from  wiro  No.  36,  which  in  tho 
American  gaugo  roprc^nts  a  diameter  of  -005,  while  in  tlic  Birn\ing- 
iiam  gauge  No.  86  is  cq\ial  to  '004  inch. 

It  must  Iw  obvious  that  tho  uses  of  wiro  are  multifarious  and 
diverse  beyond  all  enumeration.  It  foruis  the  ravy  material  of 
important  manufactures,  such  as  tho  wire-net  industry,  wire-cloth 
making,  and  wire-rope  spinning,  in  winch  it  occupies  a  place  ana- 
logous to  a'textilo  fibre.  Wiro-eloth  of  all  degrees  of  strength  and 
fineness  of  mesh  is  used  for  sifting  and  screening  niachincry,  for 
draining  paper  pul|i,  for  window  screens,  and  for  many  other  purposes. 
Vast  quantities  of  copper  and  iron  wiro  nro  employed  for  telcgrnph 
and  telephone  wires  and  cables,  and  as  conductors  in  electric  light- 
ing. It  is  in  no  less  demand  for  fencing,  and  much  is  consumed 
in  tho  construction  of  suspension  bridges,  and  cages,  kc.  In  tho 
rianufacturo  of  stringed  musical  instruments  and  philosophical 
apparatus  wire  is  again  largely  used.  Among  its  other  sources  of 
consumption  it  is  sutficient  to  mention  nin  and  hair-pin  making, 
tho  needle  and  fi.sh-hook  industries,  nail,  peg,  and  rivet  making. 
and  carding  machinery ;  but  indeed  there  aro  few  industries  into 
which  wiro  does  not  more  or  less  enter. 

WIRE  ROPE.     See  Rope,  vol.  xx.  p.  84G. 

WISBECH,  or  Wisbeach,  a  municipal  borough,  market- 
town,  and  se.iport  of  Cambridge,  England,  in  tho  Islo  of 
Ely,  is  situated  on  the  river  None,  on  tho  Wisbech  Canal, 
by  which  there  is  connfexion  by  the  Ouse  with  Hertford, 
and  on  branches  of  the  Great  Eastern  and  Midland  Rail- 
ways, 40  miles  north  of  Cambridge,  21  eastnorth-east  of 
Peterborough,  and  about  90  from  London.  It  possesses  a 
spacious  market-place,  a  handsome  crescent,  and  several 
good  streets.  There  is  a  public  park,  18  acres  in  extent. 
Tho  greater  part  of  tho  town  is  situated  on  the  south  side 
the  river,  which  is  crossed  by  an  iron  bridge.  The  church 
of  St  Peter  and  St  Paul  is  very  singularly  constructed, 
having  two  parallel  naves,  two  ai.sles,  and  two  chancels, 
'with  a  largo  square  tower  at  tho  west  end,  originally 
dating  from  the  12th  century,  but  almost  entirely  recon- 
structed about  the  close  of  the  ITith  century.  The  church 
contains  some  semicircular  Saxon  arches  as  well  as  some 
traces  of  Early  Norman.  Among  the  other  public  build- 
ings are  tho  corn  exchange  (re-erected  1811),  tho  public 
hall,  the  custom-house,  the  new  cattle  market,  tho  work- 
ing men's  club  and  institute,  and  the  museum  and  literary 
institute,  with  a  library  of  12,000  volumes  and  a  fine 
collection  of  Roman  remains  and  other  antiquities.  Be- 
sides the  Cambridgeshire  Hospital  (1873)  and  the  twelve 
corporation  almshouses  there  are  a  large  number  of  other 
charities.  A  grammar-school  was  established  in  the  middle 
of  the-lGth  century,  and  provision  was  made  in  tho  charter 
of  Edward  VI.  for  its  continuance.  A  Gothic  monument 
was  erected  here  to  Thomas  Clarkson,  the  anti-slavery 
orator,  in  1881.  Vessels  of  500  tons  burden  can  enter 
the  port,  and  extensive  wharfage  has  been  erected  at  a 
cost  of  £60,000.  The  number  of  ves.scls  that  entered  the 
port  in  1886  was  204,  of  50,721  tons,  and  the  number  that 
cleared  .286,  of  .')0,812ton3.  The  chief  imports  aro  corn, 
potatoes,  wool,  timber,  and  iron,  and  the  exports  agricul- 
tural produce  and  salt.  In  the  neighbourhood  imnienso 
quantities  of  fruit  are  grown,  including  apples,  pejir.s,  plums, 
gooseberries,  and  strawberries.  Potatoes,  asparagus,  and 
other  vegetables  are  also  largely  grown  for  the  London 
market.  The  town  possesses  agricultural  implement  works, 
coach-building  works,  breweries,  ropeworks,  planing  and 
sawing  mills,  and  corn  and  oil-cake  mills,  many  of  them 
driven  by  water,  and  others  by  steam.  The  town  is  divided 
into  two  wards,  and  is  governed  by  a  mayor,  six  alder- 
men, and  eighteen  councillors.  It  has  a  separate  commis- 
sion of  tho  peace.  The  corporation  act  as  the  urban 
sanitary  authority.  Water  is  obtained  from  chalk  springs 
near  Norfolk.  The  population  of  the  municipal  borough 
in  1871  was  9362  and  in  1881  it  was  9249. 

Wisbech  was  ino.st  probably  a  fort  of  the  Romans,  who  it  is  sup- 
posed constnicted  the  river  banks  in  the  ncigUbotirhood.     It  taken 
Its  name  from  the  river  Ouso  (Wyse).     It  is  first  noticed  in  C64, 
I  in  a  charter  of  Wulfhete,  son  of  I'euda.     In  tho  early  part  of  tho 
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nth  century  it  wis  given  by  Oswy  and  Leoflcde  to  the  convent  of 
Klv,  on  the  admission  of  their  son  Alwrn  into  that  monastery. 
After  the  8nhjug»tion  of  the  Isle  of  Ely  William  erected  a  strong 
cnstle  at  Wisbech  to  hold  the  district  in  subjection.  At  Domesday 
the  manor  was  held  by  the  abbot  of  Ely,  and  possessed  extensive 
fisheries,  esi^ecially  of  eels.  In  1190  Kichard  I.  grantetl  to  the 
tenants  of  the  manor  exemption  from  tolls  at  all  fairs  and  markets 
in  England,  a  privilege  confirmed  by  King  John,  who  in  1216  visited 
the  town.  In  1236  the  town  and  a  great  part  of  the  castle  was 
destroyed  by  an  inondation,  and  the  castle  lay  in  ruins  till  the 
15th  century,  when  Morton,  bishop  of  Ely,  erected  a  new  building  of 
brick  for  an  episcopal  residence.  In  the  reign  of  Elizabeth  it  was 
appropriated  to  the  confinement  of  state  prisoners,  among  others  of 
Kobert  Catcsly.  During  the  Protectorate  it  was  purchased  by 
Thurloe,  afterwards  secretary  of  state,  who  in  1660  erected  an  en- 
tirely new  one  from  designs  of  Ini^o  Jones,  when  some  Roman 
bricks  were  discovered.  On  the  Restoration  it  again  came  into  the 
possession  of  the  bishops  of  Ely,  who  sold  it  in  1 7L*3,  antl  all  remains 
of  it  have  now  disappeared.  Anciently  the  town  jxissessed  eight 
guil.ls  in  atldition  to  that  of  the  Holy  Trinity,  to  which  they  were 
subordinate.  This  guild  received  royal  sanction  from  Richard  II. 
in  1393,  and  held  its  last  meeting  in  1557.  The  town  received  a 
charter  of  incorporation  from  Edward  VI.  in  1549,  which  was  re- 
newed by  James  1.  in  1611,  and  confirmed  by  Charles  II.  in  1669, 
remaining  in  force  till  the  passing  of  the  Municipal  Act. 

See  Walson'i  Iltticrteai  Ateeunt  cf  WitlKh,  1S37  ;  Ilulom  ^  XfiAttK  1333; 
and  "WUbech  Caatle."  In  Joitnutl  of  Brit,  Arch.  Aikk.,  1679. 

WISBY,  a  picturesque  old  town  on  the  west  coast  of 
the  Swedish  island  of  Gotland.  It  has  a  considerable 
trade,  but  does  not  occupy  half  the  space  enclosed  within 
its  old  walls,  which,  with  their  towers,  still  survive.  These 
icalls,  which  were  built  partly  on  the  site  of  older  struc- 
tures, date  from  the  thirteenth  century.  The  vacant  spaces 
of  the  town  are  used  as  gardens,  in  some  of  which  are  fine 
mined  churches.  The  church  of  St  Mary  (built  1190- 
1225)  is  used  as  the  cathedral.  Of  the  ten  ruined  churches 
the  most  interesting  is  that  of  St  Nicholas,  partly  in  the 
Komanesque  partly  in  the  Gothic  sty  la  In  ISSO  the 
population  of  the  town  was  C92-t. 

In  the  Middle  AgcsWisby  was  a  port  of  the  Hanseatic  Leagua^ 
»n  I  -  ~  •  ■  trc  of  trade.  Its  wealth  was  so  celebrated  that  in 
an  people  were  said  to  play  with  the  choicest  jewels, 
an'i  :  to  spin  with  golden  distaffs.  All  the  principal 
nalioiiii  of  Europe  had  rejHxsenlatives  at  Wisby,  and  some  of  its 
beautfful  churches  were  built  by  forcitrn  residents.  In  1361  it  was 
•tucked  and  plundered  by  king  Waldemar  III.  (Atterdag)  of 
Denmark.  It  never  recovered  from  this  blow,  and  when,  in  164."!, 
Gotland  was  finallr  united  to  Sweden  by  the  treaty  of  liromsebro 
.Wisby  had  altogether  lost  its  importance. 
Plau  XV  WISCONSIN,  one  of  the  North-Eastern  Central  States 
of  the  American  Union,  has  the  parallel  of  42°  30'  N.  lat. 
for  its  Boulhcrn  limit,  Lake  Jlichigan  for  its  border  on 
the  E.,  I-ake  Superior  on  the  N.,  and  the  Missi.s-iippi  on 
the  \V.  Slichigan  on  the  E.,  Minnesota  and  Iowa  on  the  W., 
and  Illinoi.H  on  the  S.  are  its  neighbour  States.  Its  area, 
exclusive  of  water  surface,  is  estimated  at  54,450  square 
milci.  Its  length  from  north  to  south  is  300  miles,  its 
breadth  250  miles  ;  its  lake  shoreline  exceeds  500  miles. 
Its  surface  contours  are  gentle  and  plc^xsing.  The  lower 
parts  of  the  State  lie  alx)Ut  600  feet  above  the  sea,  the 
hi:'  ■  '  1800  feet  Few  peaks  rise  more 
th.  ir  bfuics,  and  Abrupt  elevations  of 
m  '  ir  .i'jij  ieet  are  not  common  except  along 
tb  i.  Tho  State  is  merely  a  swell  of  land 
be  ■  '  '  '  ''^■^  basins  of  Loko 
III  iKpL  Thesnmmit 
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The  greatest  topographical  interest — and  it  is  very  con- 
siderable— lies  in  the  minor  surface  features.  The  ice  of 
the  Glacial  period  invaded  in  force  the  eastern  and 
northern  parts  of  the  State,  while  an  area  of  10,000  square 
miles  in  the  south-western  portion  was  left  untouched. 
Flowing  but  very  irregular  contours,  accented  by  morainic 
peaks  and  ridges,  by  gravel  knoUs,  and  by  domes  of  drift, 
mark  the  former  area  ;  while  deep  dendritic  valleys, 
erosion  cliffs,  and  castellated  outliers  give  more  striking 
relief  to  the  latter.  About  2000  minor  lakes  dot  the 
eastern  and  northern  portions,  all  lying  within  the  glaciated 
area,  and  caused  by  the  irregular  heaping  of  the  drift,  or 
by  the  erosion  of  the  glaciers.  Numerous  waterfalls  occur 
in  this  portion,  likewise  due  to  the  disturbance  of  the  river- 
courses  by  the  ice  incursion.  None  occur  in  the  un- 
glaciated  area. 

Geology. — The  geological  structure  of  the  State  is  nnnsnally  »yn>- 
tnetrical  (see  general  geological  map  in  Plato  XV.).  It  has  for  its 
nucleus  a  great  mass  of  the  most  ancient  crystalline  rocks  (Arcbvan). 
This  nucleus  occupies  tho  nurth-contral  portion  of  the  State,  and 
aljut  it  are  wrapj^d  successive  layers  oi  later-formed  rocks,  lying 
concentrically  upon  each  other,  and  occupying  all  the  rest  of  th« 
State.  The  ancient  nucleus  consists  of  granites,  gneisses,  syenites, 
and  various  highly  crystalline  schists.  These  are  warped,  contorted, 
and  twisted  among  themselves  in  the  most  intricate  fashion,  and, 
since  their  original  upheaval,  have  been  extensively  cut  away, 
exhibiting  what  wiis  formerly  the  interior  of  a  much  distorted' mass. 
Whether  this  was  originally  sedimentary  or  igneous  is  undetennineu, 
so  great  are  the  vicissitudes  it  has  suffered  since  its  original  forma- 
tion. It  is  extensively  traversed  by  dykes  and  veins.  As  yet  it  baa 
not  proved  to  be  productive  in  minerals  of  notable  commercial  value, 
but  affords  a  wealth  of  the  finest  of  building  material.  This  forma- 
tion is  confidently  referred  to  the  Laurcnlian  age,  and  ranks  among 
tho  earliest  known  formations.  Around  the  bordiis  of  this  nucleus, 
though  not  skirting  it  continuously  at  tho  surface,  are  tracts  of 
Huronian  rocks.  For  the  greater  part  these  lie  in  highly  inclined 
be'ds,  and  exhibit  evidence  of  much  disturbance  since  thi-ir  original 
formation.  Where  they  come  in  contact  with  the  Laurcntian 
nucleus,  they  show,  by  ihtir  unconformity  to  it,  and  the  erosion  of 
tho  strata  at  the  contact,  that  a  vast  but  unknown  int-'rval  of  timo 
separated  the  two  formations.  The  Hurouian  rocks  are  chiefly 
quartzites,  with  which  are  associated  qiuirt2-porph)Ties  and  various 
slates  and  schists,  together  with  layers  of  igneous  rook,  either 
formed  at  tho  same  time  with  other  members  of  tho  series,  or 
subsequently  intruded.  Tney  embrace  also,  especially  in  the  north- 
eastern and  northern  portions  of  the  State,  and  extending  into  the 
upper  itcninsnla  of  Michifran.  valuable  bed«  of  iron-orei  aa  well  aa 
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Vnn  mm  loHic*  of  th<n  uiultrlying  lormnt'iDns.  In  plaon  it  is 
npnnl*  of  1000  feat  de«(\  Being  *a  oiwutrxturvd  watcr-bcitring 
furmttiaD,  dipping  •outn-e*'itn»ri  anJ  south-westward  from  tho 
c«nti^  *!»•  ol  th«  Stato,  *n»i  cmbmiMntr  and  Iming  orertaiil  by  im- 
p<irjoa3  iwtj,  it  furnishes  :■  ■ills  to  tho  districts 

bordering  L»k«  iliohiifin   i  Somo  of  its  beds 

supply  ei«Uent   building   !  .n   general  it  is  not 

(oBcicntlr  firm.  The  rotnUm  !jiid.-.i>'in>  lunus  a  brood  irregular 
CTWcrntic'belt,  swe^'pin?  arouiitl  tho  soullurn  bonier  of  tlio  Archteau 
nneleus.    Itil«     '     •   ■'  '  '    ;:i  iho  LikeSuperior  basin. 

Orerlving  tho  1  .:um  of  imparo  Magncsian 

limestoue,  ran  i  ihickness.  '  It  forms  tho 

anrfacc  rock  in  4U   i.  ■,  stretching  from  tl)0  St 

Croix  aouthwird  ilo:  ,u\d  south-easterly  to  tho 

sou''       '  "     ■  .■  .  ■Ill    i.  iK-e  north-easterly  to  tho 

nj',  Sinall  quantities  of  tho  ores  of  lead, 

iron.  .;;,  and  certain  jwrtions  furnish  an  excel- 

lent buiijiii^  atuiic.     Ovvilying  this,  the  Lower  Magnesian  Limo- 
•tone,  is  an  irr»?ular  stratum  of  nearly  pure  sandstone  (St  Peter's), 
ranging  from  a  ;  ■  -  •'    •  •  •  -.pwirds  of  200  (oct  in  thickness.     It  is 
composed  of  111-  .:ns  of  quartz,  and  from  tho  absence  of 

cementing  mat  v  crumbles  with  ease,  though  in  excep- 

tional pUces  it  y  hard  to  be  used  as  a  building-stono. 

Being  porous  a-  !>ing  between  impervious  beds,  it  sup- 

plies some  of  ti.i  .......  ....JJux  fountains  in  tho  State.     Its  purer 

portions  alTord  sand. 

Ui»?n  tV.e  ?t  Peter's  sandstone  riJafs  a  scries  of  limestone  beds, 
th  !  !\  is  known  as  Trenton,  tho  upper  as  Galena. 

Ti  varies  considerably,  averaging  about  2S0  feet. 

In  : -  part  of  tho  State  they  have  yielded  large 

quantities  of  lead  and  line  ores,  and  somo  copper.  The  formation 
occuj^ie^  a  •mill  area  in  the  north-west  of  the  btato,  a  large  area  in 
th.  .ind  a  bilt  stretchins;  from  south  to  north  through 

tb  :  ck  river  and  Green  Bay. 

i  O  ---  --^  .-.-J  above  limestones  is  a  stratum  of  about  200  feet 
in  thickness,  composed  of  clay,  earthy,  and  calcareous  shales 
(Hudson  River).  This  is  a  soft  formation  and  easily  eroded,  and 
hence  occupies  little  area  at  the  surface.  It  forms  a  narrow  north- 
and-south  i»lt  on  the  eastern  margin  of  tho  Green  Bay  and  Uock 
river  vaHey.  It  has  little  economic  value.  At  a  few  points  on 
the  snrfsce  of  these  shales  there  are  accumulations  of  a  peculiar 
Oolitic  iron  or«  (Clinton),  popularly  known  as  "seed"  or  "shot 
ore,"  from  its  concretionary  structure.  Its  highest  development  is 
at  iron  RiJge  in  Dodge  county,  where  its  thickness  ranges  from  15 
to  25  feet.  It  is  a  soft  ore,  lying  in  regular  horizontal  beds,  is 
quarried  with  great  ease,  and  yields  about  15  per  cent,  of  metallio 
iron. 

I  Tho  next  formation  is  a  thick  limestone  stratum  (Niagara),  rang- 
ing from  -400  to  600  feet  The  dillerent  portions  vary  greatly  in 
texture  and  purity,  some  being  very  fine-grained,  others  of  aiimir- 
ablo  granular  texture,  and  others  uneven,  cavernous,  or  full  of 
chert  nodules.  It  furnishes  excellent  building  rock,  and  nuicklimo 
of  V'''"  — '''y.  Tho  formation  occupies  a  broad  tr.act  adjacent  to 
L.'  reaching  from  the  southern  line  of  the  State  to  tho 

he  1  u  Bay  peninsula.     It  also  caps  the  elevated  mounds 

in:  t  of  the  State.     The  Lower  Helderberg  limestone, 

■wl.  at  thickness  farther  east,  is  barely  (indeed,  some- 

wh--   -.    .. .y)  represented  in   the  State  by  some   thin   shaly 

Vds  of  limestone  found  north  of  Milwaukee.  The  remainder  of 
tho  normal  Silurian  beds  and  the  Lower  Devonian  formations  are 
not  represented  in  the  State,  but  just  north  of  Milwaukee  is  a  small 
area  of  limestone  which  represents  the  Hamiltim  period  (Middle 
,Devoniin),  a  portion  of  which  possesses  hydraulic  properties  of  a 
high  degree  of  excellence,  and  is  the  basis  of  an  important  indus:ry. 

From  tho  middle  of  th»  Devonian  age  until  tho  ice  incursion  of 
the  Glacial  period,  \Vi  \r3  to  have  been  a  land  surface, 

anbjected  to  erosion,  jped  the  hills  and  valleys  that 

diversify  its  snrface,  '  '     ,  y  were  modified  by  the  inva'ling 

ict.  As  previously  indicated,  tho  ice  of  the  Glacial  period  over- 
rode the  northern  and  eastern  portions  of  tho  State,  while  it  left 
kbont  one-fifth  of  the  State  in  tho  south-west  untouched.     Tho 

Kths  of  tho  invading  ico  were  determined  by  the  great  valleys  of 
ke  Superior,  Lake  ilichigan,  and  Green  Bay,  aided  by  tho  divert- 
ing influence  of  tho  intcr>'ening  heights.  'Thero  appear  to  have 
hecn  two  important  inva.sions, — tho  earlier  covering  the  larger  area, 
while  the  later  ,  -i  -i  ■-  '  -Vs  more  forceful  action.  There  were  also 
minor  cpLsodei  .  ance  and  retreat.     Both  spread  out  an 

irregular  sheet  '  k  debris,  partly  derived  from  the  old 

decomposed  surface,  and  (^litly  producid  by  the  grinding  action  of 
the  glaciers  thcmsclvea,  Tiio  underlying  rock  was  smoothed, 
scratched,  and  p-ilishcd,  and  in  some  moderate  measure  filed  down 
by  tho  overridin;^  ice.  A  n;niarkablc  chain  of  hills  formed  about 
tho  edge  of  tho  ico  (the  Kettle  moraine)  constitutes  an  interesting 
feature  topographi.^Uy  and  geologically.  It  forms  a  part  of  an 
extensive  series  of  terminal  moraines  that  stretch  from  the  Atlantic 
to  the  Saskatchewan, 
k  Sails. — The  soils  of  the  Stato  ore  varied.    Those  of  the  drift- 


bearing  region  aro  derived  from  tho  hotorogoncons  miituro  of  pi-o- 
glacitil  soils  and  glacial  crindings,  and  constitute  for  tho  greater 
part  loamy  clays  and  sandy  loams  of  a  high  degree  of  fertility  and 
permanence.  In  the  snuth-west  a  considerable  nortiou  of  tho  soils 
are  derived  from  the  decompohitiou  of  ^lio  unuerlyiiig  limestone, 
and  are  highly  fertile  and  easily  tilled.  In  the  central  po. aou 
there  is  a  considerable  area  underlaid  by  the  Potsdam  sandstone, 
from  which  sandy  soils,  of  relatively  low  fertility,  have  been  derived. 

ytlUlation. — "Tho  greater  part  of  tho  Stato  was  originally  covered 
by  forest,  but  in  tho  south  and  west  considerable  areas  of  prairies 
were  found  interspersed  with  woodlands.  The  prevalent  trees  of 
this  region  are  the  oaks,  poplars,  hickories,  and  tiiuir  usual  associ- 
ates. Along  tho  eastern  border  of  the  State,  except  at  tho  very 
south,  is  an  extensive  tract  of  heavy  timber,  in  which  maple,  elm, 
ash,  and  their  usual  associates  predominate.  Towards  the  north 
the  pines,  hemlocks,  and  spruces  come  in.  Tho  north  part  of  tho 
Stato  was  originally  covered  bv  an  almost  unbroken  forest,  com- 
posed of  groves  of .  pine,  of  iiard  wood,  and  of  a  ])rouuscu^us 
mixture  of  species  embracing  both  conifers  and  deciduous  trees. 
This  constitutes  tho  great  lumber  region  of  AVisconsin. 

Climatt. — Lying  between  424"  and  47°  N.  lat.,  and  near  tho 
centre  of  tho  continent,  Wisconsin  has  a  typical  temperate  con- 
tinental climate.  Its  summera  are  warm,  and  diversified  by  sliort 
rains  and  clear  skies ;  its  winters  aro  somewhat  severe  but .  rela- 
tively dry  and  stimulating,  and  are  less  chilly  than  more  humid 
atmospheres  at  similar  or  even  higher  temperatures.  Tho  average 
-rainfall  is  about  30  inches.  Tho  mean  summer  temperature  varies 
from  about  70"  in  the  south  to  about  60*  in  tho  north  ;  the  mean 
winter  temperature  varies  from  about  25°  in  the  south  to  about  15° 
in  tho  extreme  north.  The  great  lakes  produce  a  marked  elfcct  on 
tho  seasonal  temperatuio  of  tho  Stato,  elevating  it  in  winter  and 
depressing  it  in  summer,  so  that  tho  summer  isotherms  run  from 
the  north-west  to  south-oast,  forced  south  by  the  cooling  iufluenco 
of  the  lakes;  while  those  of  the  winter  run  from  south-west  to 
north-east,  forced  north  by  their  warming  influence.  As  a  result, 
productions  requiring-  a  high  summer  temperature  ilourisli  in  the 
south-western  and  central  portions  of  the  State,  but  arc  precarious 
in  the  vicinity  of  the  lakes,  while  fruits  and  crops  requiring  milder 
winters  and  more  equablo  temperatures  can  be  produced  near  tho 
lakes,  but  aro  uncertain  away  from  them.  (T.  C.  C. ) 

population. — In  18-10  AVisconsin  Territory  had  a  population  of 
30,945.  The  accompanying  table  exhibits  tho  population  from 
1S50  to  1880.  The  Stato  census  of  1883  gives  the  number  as 
1,663,423.  The  Federal 
census  of  1880  showed 
1,309,618  -whites,  2702 
coloured,  and  3161  Indians. 
Tho  foreign -born  popula- 
tion numbered  405,425,  or 
30-81  per  cent  of  the 
whole,  of  whom  184,323 
came  ftom  tho  German  empire,  66,284  from  tho  Scandinavian 
countries,  and?8,057  from  Great  Britain  and  Ireland. 

Cities.— In  1385  Milwaukee  had  a  population  of  155,509;  Osh- 
kosh,  22,064;  La  Crosse,  21,740;  Eau  Claire,  21,663;  Racine, 
19,636;  Fond  du  Lao,  12,726;  Madison  (the  State  capital),  V2,064; 
Sheboyg,an,  11,727;  Appleton,  10,927;  and  Jancs\ille,  9941. 

Agriculture. — By  tho  United  States  census  of  l-SSO  AViscoi-.sin 
had  134,322  farms,  embracing  15,353,118  acres,  of  which  9,102,528 
acres  were  improved  land.  Of  these  farms  122,163  were  cultivated 
by  tho  owners  and  12,159  were  rented.  Tho  Stato  census  of  1835 
estimates  the  total  number  of  persons  eng.iged  in  agriculture  at 
332,500,  and  tho  value  of  farms  and  agricultural  products  at 
5568,187,288.  The  produco  is  estimated  approximately  as  fol- 
lows ;— wheat,  21,000,000  bushels ;  Indian  coru,  37,700,000 ; 
oats,  43,000,000  ;  barley,  11,500,000  ;  rye,  2,100,000;  potatoes, 
11,700,000;  hay,  2,300,000  tons;  sorghum,  599,000  gallons; 
apples,  1,671,000  bushels;  berries,  71,000  bushols.  29,500  ocies 
of  tobacco  produced  nearly  29,595,000  lb  (this  is  in  demand  for  cigar 
wrappers).  Of  cheeso  nearly  33,480,000  lb  w-ero  produced,  and  of 
butter  36,240,000  lb.  There  were  in  1886  about  389,000  horses, 
1,256,000  cattle,  6700  mules  and  asses,  917,000  sheep  and  lambs, 
and  777,000  swine. 

Manufactures,  itc— Largo  water-powors  are  found,  chiefly  on  tho 
Fox,  AS'isconsin,  and  Chipfewa  rivers.  In  1835  the  value  of  real 
estate  and  machinery  used  in  manufacturing  was  over  $33,000,000  ; 
stock  and  fixtures  over  824,000,000  ;  value  of  manufacturing  estab- 
lishments and  their  products,  $193,700,000.  There  were  about 
58,500  men  employed.  The  lumber,  shingles,  and  lath  manufactured 
amounted  to  827,113,000  ;  milling  (including  all  flour  manufactured 
from  cereals),  $19,870,000;  wooden  articles,  ,$13,719,000  ;  iron 
products  and  manufactured  articles  of  iron,  $10,300,000  ;  beer, 
more  than  1,445,000  baiToLi,  valued  at  $9,081,000  (over  75  per  cent, 
of  this  coming  from  tho  great  brewing  city  of  Milwaukee) ;  manu- 
factured articles  of  leather,  $8,629,000  ;  waggons,  carriagi-s,  and 
sleighs,  $4,678,000  ;  paper,  $2,804,000  ;  woollen  fabrics,  $613,000  ; 
cotton  fabrics.  $556,000.    The  census  of  1830  valued  the  slaughter- 
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ing  and  meat-packing  prixlact  at  about  $6,534,000  and  agricultural 
imiJements  al  $3,7-12,000. 

Lumbering. — The  proximity  of  Wisconsin  to  the  prairie  States 
renders  its  lumbering  interests  especially  important.  In  1886  the 
total  forest  area  of  the  State  was  17,000,000  acres,  or  48  "8  per  cent, 
of  the  whole  area.  According  to  the  -census  of  1S60,  Wisconsin 
was  eicefded  only  by  llicbigan  and  Pennsylvania  in  the  value  of 
its  lumber  product.  Operations  are  chiefly  carried  on  along  the 
Menomonee,  Peshtigo,  Oconto,  Wolf,  Wisconsin,  Yellow,  Black, 
Chippewa,  Red  Cedar,  and  St  Croii  rivers ;  but  the  rapid  increase  in 
railroads  has  opened  the  northern  forests  very  generally.  The 
lumber,  shingles,  and  lath  manufactured  amounted  to  about 
8,323,390,000  feet  in  1885. 

Miiia  and  Quarries. — In  1880  Wisconsin  ranked  sixth  among 
the  iron-producing  States,  but  since  then  its  importance  has  in- 
creased. The  most  extensive  iron  deposits  occur  in  the  Huronian 
formation  in  the  Menominee  region,  and  along  the  .Montreal  river. 
In  18S2  the  total  product  of  the  Jlenominee  region  was  276,017 
tnns ;  the  Montreal  range,  divided  between  Wisconsin  and  Michigan, 
about  a  dozen  miles  south  of  Lake  Superior,  has  just  been  opened 
up,  and  there  is  a  rich  deposit  of  Bessemer  ore.  In  1386  the  pro- 
duct of  the  whole  range  was  about  800,000  tons.  The  lead  and 
zinc  region  lies  in. the  south-west  of  the  State;  production  had 
been  declining,  but  recently  new  discoveries  have  revived  it.  There 
is  a  rich  supply  of  building-stone;  limestone  quarries  are  most 
numerous,  but  the  red-brown  sandstone  of  Bayfield  county  and  the 
granite  of  Marquette  county  are  especially  valued. 

Fisheries. — The  white  fish  and  lake-trout  fishing  industries  of 
Lake  Michigan  and  Lake  Superior  are  extensive,  aud  the  inland 
lakes  ^  and  streams  abound  in  bass,  pike,  pickerel,  sturgeon,  and 
brook-trout.  A  State  fisheries  commission  annually,  stocks'  the 
waters  with  brook-trout,  white  fish,  and  pike. 

Kailwaya  and  Canals. — There  were  in  Wisconsin  in  .Tnne  1886 
4576  miles  of  railway.  The  leading  lines  are  the  Chicago.  Milwaukee, 
end  St  Paul ;  the  Chicago  and  North- Western  ;  the  Chicago,  Slin- 
neapolis,  St  Paul,  and  Omaha;  the  Milwaukee,  Lake  Shore,  and 
Western  ;  and  the  Wisconsin  Central.  A  canal  connects  the  Fox 
and  Wisconsin  rivers  at  Portage,  aud  the  Sturgeon  Bay  Canal 
unites  Green  Bay  and  Lake  Michigan. 

Administration,  iv. — The  State,  which  is  divided  into  sixty- 
eight  counties,  is  represented  in' the  Congress  of  the  llnitcd  States 
by  two  senators  and  nine  representatives.  The  supreme  court  is 
conj posed  of  a  chief  justice  and  four  associate  justices;  there  are 
fourteen  judicial  circuits,  each  with  a.judgc ;  And  besides  these  are 
county  and  municipal  judges  and  justices  of  the  iwao*.  The  State 
legislature,  composed  of  the  senate  (33  members)  and  the  assembly 
(100  members),  meets  bienially. 
-  Finances. — The  value  of  all  taxable  property  of  the  State  for  the 
year  1886,  as.  determined  by  the  State  board  of  assessment,  was  as 
follows :— personal  property,  $114,922,900;  city  and  village  lots, 
$110,564,625;  lands,  $271,019,627;  toUl  assessed  value  of  all 
property,  $496,607,152.  Taxes  were  as  follows  :—Stat«  tax, 
$241,137  ;  county  taxes,  $2,590,375;  town,  city,  and  \  " 
♦7,835,385.  The  total  indebtedness  of  the  towns,  rj 
and  school  diatricU  in  1885  was  $6,848,123 ;  total  in  i 

counties,  $1,569, 144  ;  bonded  debt  of  the  State,  $2,252, ouO. 

Charitable,  fy/oiynatory,  and  Penal  InslitiUions. — The  Statosup- 
(lorts  two  hospitals  for  the  insane,  containing  together  1141  inmates 
in  1885,  while  there  are  1240  insane  in  county  asylums,  jails,  and 
poorhousea.  The  school  for  the  deaf  has  an  attendance  of  205, 
•chool  for  the  blind,  62;  industrial  school  for  tioys,  292;  industrial 
school  for  girls,  268 ;  State  prison  school,  443 ;  a  school  for  de- 
pen'!  ••  *  ■■'  '  ''  ■■  '  -."  :■••»-  .  .1  K  1  1  -ry  .1  j^,  numlicr  of 
i>ri-  19,829,  and 

in  r  ,.,,|  the  board 

of  ch.iriUi;ii  oiid  rL-turnu  have  charKo  of  theao  Uidlitulions. 

Giiiealion. — The  State   makes  liberal   prwision   for  ita  pnblio 
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in  private  schools  (14,164)  made  the  total  enrolment  over  350,000! 
In  1879  attendance  at  a  public  or  private  school  for  at  least  twelve 
weeks  each  year  was  maao  compulsory  on  all  children  between  tha 
ages  of  seven  and  fifteen  years.  Women  are  eligible  to  all  school 
offices,  except  that  of  State  superintendent  of  public  instruction. 
In  1888  there  are  137  free  high  schools,  receiving  special  aid  from 
the  State.  P^o^■ision  is  made  for  the  education  of  teachers  by  the 
five  normal  schools.  The  leading  denominational  colleges  are 
Beloit,  Ripon,  Milton,  Racine,  and  Lawn^nce  university.  The 
public  school  system  is  crowned  by  t^o  State  university  at  Madison, 
organized  in  1848.  It  derives  its  support  cbieflv  from  an  annual 
State  tax  of  one-eighth  of  a  mill  on  the  dollar.  The  total  regular 
incqme  of  the  university  in  1866  was  $105,000;  the  attendance 
in  1887  was  600.  Connected  with  the  university  are  a  teacherB* 
institute  lectureship  and  farmers'  institutes  held  in  different  por- 
tions of  the  State,  as  well  as  over  sixty  accredited  high  schools.     - 

The  State  historical  society  at  Madison,  the  capital,  has  a  refer- 
ence librarj-  of  125,000  vol;imes  and  pamphleu'i,  and  is  the  richest 
in  the  nation  upon  the  history  of  the  Mississippi  basin ;  the  State 
law  library  there  has  19,000  volumes,  the  university  librarj- 14,500,' 
and  the  city  Ubntry  9000.  Milwaukee  has  a  public  library  of' 
35,000  volumes. 

Antiqvilies  and  History. — The  State  is  note-"  for  its  exceptionally 
large  number  of  animal  mounds,  the  work  of  the  "mound-builders. 
They  are  found  along  rivers  and  lake  banks,  and  are  from  2  to  6 
feet  high,  sometimes  200  feet  long ;  remains  of  prehistoric  cir-  , 
cumvallations,  with  brick  baked  in  situ,  have  been  found,  and  tha 
largest  collection  of  prehistoric  copper  implements  has  been  mada 
in  this  State.  Wisconsin  was  the  meeting  ground  of  the  Algonkia 
and  Dakota  Indian  tribes.  Its  water  system  connecting  the  Great 
Lakes  and  the  Mississippi  made  it  the  keystone  of  the  French 
possessions  in  Canada  and  Louisiana.  The  genesis  of  Wisconsin 
was  from  the  fur  trade.  French  explorers,  ascending  the  Ottav.-a, 
crossed  to  Lake  Huron,  whence  tney  e.isily  p.issed  through  the 
Straits  of  ilackinaw  to  Green  Bay,  thence  up  tlie  Fox  fo  the  portage 
between  it  and  the  Wisconsin,  aud  on  to  the  Mississippi.  In  1634 
an  agent  of  Champlain,  Jean  Kicolet,  first  of  recorded  white 
men  to  reach  Wisconsin  soil,  ascended  the  Fox  a  considerable 
distance.  In  1658-59  Radisson  and  Groseilliers,  two  Inr  traders 
wh»  afterwards  inJuced  England  to  enter  the  Hudson  Bay  region, 
passing  along  the  south  shore  of  Lake  Superior,  struck  f^uthward 
to  the  tributaries  of  the  Mississippi  Radisson's  journal  describes 
a  great  river  visited  by  him.  whicn  was  prob-ibly  the  MississippL 
In  1665  Father  Claude  Allouez  founded  a  Jesuit  mission  at  La 
Pointe,  and  in  1G69  the  mission  of  St  Francis  Xavier  on  the  shores 
of  Green  Bay.  Louis  Joliet,  leaving  Quebec  under  orders  to  dis- 
cover the  South  Sea,  in  1673,  took  with  him  Father  Marquette 
from  Mackinaw,  and  rc.iched  the  Mississippi  by  the  diagonal  water- 
way of  the  Fox  and  Wisconsin  rivers.  In  1679  La  Salle,  accom- 
panied by  Father  IK-iinepin,  passed  along  the  western  shore  of 
Lake  Michigan  to  the  Illinois,  and  in  the  next  year  Hennepin, 
ascending  the  Mississippi,  met  Du  Luth,  who  had  reached  it  by  way 
of  the  western  extremity  of  Lake  Superior.  Thus  wcro  traced  out 
the  bounils  and  princij^  rivt-r-coupics  of  Wisconsin.  The  epoch 
of  the  fur  trade  followed,  during  which  stockade  jiosts  were  creuted 
at  various  key-points  on  the  trading  routes  ;  they  became  depend- 
encies of  Mackinaw,  Ion?  the  emjHjiium  of  the  fur  trade.  In  tho 
French  and  In  1;  .  ■'■■:'       '  "'      onsin  savages  served  under 

Charles  de  Lni.  i  at  Uraddock'a  defeat  and 

elsewhere.     Ni  ';  century  De  Langlade  and 

his  father  had  esidMi^hcd  a  tiaduig  \>vr,l  at  Green  Bay,  which  after- 
wards became  a  fixed  settlement  ;  at  the  close  of  tho  revolutionary 
war  Prairie  du  Chien,  at  the  mouth  of  the  Wi      -  -    -v  into  a 

like  settlement;  and  towards  the  close  of  ih<  .^\aukcc. 

La  Pointe,  and  Portage  became  permaacnt   *  The 

British  garrison  that  was  tent  in  1761  to  hold  Gix:.  ■.\<> 

outbreak  of  Pontinc'fl  war,  and  did  not  rvturn.     In  th'  .:v 

^-  -  vr:      '■  1 V-  i:-  u-  I  -,...v  1,.    npporu.,  MM-  .M,.,sli. 

ilw  treaty  of  17S3, 

;  by  the    Wisconsin 

traJiM  until  afur  tlie  \tar  ul    \il'i.     In  this  war  they  favoured 

Great  Britnin,  and  in  1814  the  latter  wrested  Prairie  du  Chien  from 

nn  Amet: '  '  ■  '■  —  ''nt.     But  tho  formation  of  Astor't  American 

Fur  Gort.  .n  this  region  was  followed  by  a  United  States 

law  ex'-i.  li  traders,  which  resulted   in  an  increase  of 

Annricaii  iiilU.i:.s  .  At  the  rlo«!  of  the  war  the  United  Stales 
placed  forts  at  (ir<-<'n  lUv  and  Prairie  du  Chien.  By  the  ordinance 
of  17-S7  WiT..n',in  h«'l  Ivrn  a  part  of  tho  territory  north-west  of 
the  riv€r  Ohm;  in  ISoO  it  was  included  in  Indiana  Territory, 
whnirn  in  1  SO'J  it  fMiMcd  to  Illinois  Tf-rrilori*,  ant!  in  ISlfl  to 
1    Terrilorv.     In    1  ■  rn 

I,  whirh  had  l>cfi.  h 

:    .^         .  ■,      »n,l    1,  .,1     I,,  ,1,  hy 

W,  ,     Hoi- 

till  .  ion  by 

th>-  b'''  r  .  f  II,.  1,1:  ^;i  n.  ■, .1  11..'  .  r"-h  ■.  .1  I  .il  U  innelia<to 
in  16'i«  St  Portage.    lulSSioccurrsd  Black  Uawk's  Wsr,  occasioned 
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br  tb«  raraal  of  k  S*e  band  to  nmoTc  bfyond  th«  )(iui«ippi  from 
llUnoi*,  ia  accorUnco  with  treaty  sti)nililions.  rui-iucd  by 
rvguUn  Aod  Illinois  HiilitiA  to  tli«  hojd-watft^  of  Rock  rivur,  the 
b*iid  rt^l  arr^*^  «"iith-w<>«l«n»  Wisconsin  to  the  Jlississipni,  M'here 
Ih'  ■■■J.     This  expciliLion  vlisclosi'tl  tho  ricli 

U:  1.     In  183(5  Wisconsin  Territory    wis 

for:  :r  trade  And  lojit-mining  hnd  been  the 

chirf  Ucton  in  drvcionnicut,  but  a  waTo  of  land  s|)«cuUtion  and 
iinmigntion  rvachpd  bere  at  this  p«riod.  In  1840  there  was  a 
popalatioQ  of  ?'V";'  '  "  than  double  that  of  four  years  before. 
On  August  9,  1  -  ^  anthor.red  Wisconsin  to  form  a  Slato 

goremment.      i  I'.ion  framid  in  1846  beintf  rejected  by 

the  people,  a  svoii.i  uiio  uas  ratitio^l  ia  1848,  and  \Viscansia  be- 
rajne  a  State  on  May  ~9  of  that  year. 

At  an  early  period  the  State  adopted  the  policy  of  attractinj;  im- 
'tei^tion  by  cheap  lauds,  a  work  in  which  the  railroads  have 
greatly  aided,  with  the  result  that  Wisonsin  has  the  remarkable 
proportion  of  persons  of  foreign  jvirentap.'  indicated  alnjve.  There 
an  whole  communities  of  the  hime  foreign  nationality, — such  as 
the  Hernian  groups  along  the  shore  of  Lake  Michigan,  the  Scandi- 
navi.tn  in  various  localities,  tlic  Swiss  colony  of  Kew  Glams,  the 
Belgians  in  Door  county,  and  many  otheru  The  recent  develop- 
ment of  lumbering  has  rapidly  built  up  northern  Wisconsin,  a 
prtjcesa  now  being  accelerated'  by  the  mining  interests  on  the 
Montreal  range.  Wisconsin  furnished  to  the  Union  armies  in  the 
ctril  war  over  91,000  men,  the  famoos  Iron  Brigade  being  chiefly 
from  that  Sute.    .  (F.  J.  T.) 

WISHAW,  a  police  burgh- of  Lanarkshire,  Scotland, 
and  an  important  mining  and  iron  town,  is  situated  on 
the  face  of  a  bill,  a  short  distance  south  of  the  South 
Calder  water,  and  on  the  Caledonian  Railway,  12  miles 
east-southeast  of  Glasgow.  It  is  rather  irregularly  built, 
but  contains  some  sjMicious  streets,  although  the  majority 
of  the  houEcs  are  inhabited  by  the  working  classes. '  It 
has  numerous  churches  belonging  to  the  different  denom- 
inations, and  a  public  library.  AVishaw  has  risen  to 
importance  since  the  development  of  the  coal  and  iron 
icdnstry  within  recent  years.  The  coal-pits  of  the  district 
are  among  the  most  extensive  in  Scotland,  and  in  the 
town  there  are  iron  and  steel  works,  malleable-iron  works, 
fireclay  works,  and  a  distillery.  Wishaw  was  created  a 
police  burgh  in  1855,  and  in  1874  the  limits  of  the  burgh 
were  extended  so  as  to  include  the  villages  of  Cambusnethan 
and  Craigneuk.  The  population  of  AVishaw  according  to 
its  old  limits  was  SS12  in  1871  and  8953  in  1881,  that 
of  the  extended  area  in  1S61  being  13,112,  of  which  1829 
belonged  to  Cambusnethan  and  2330  to  Craigneuk.  The 
town  has  borne  in  succession  the  following  names: — New 
Town  of  Cambusnethan,  New  Town  of  Wishaw,  Wishaw- 
town,  and  Wishaw 

WISMAK,  the  second  commercial  to\vn  and  seaport  of 
Mecklenburg-Schwerin,  Germany,  is  situated  on  the  Bay  of 
Wismar,  one  of  the  best  harbours  on  the  Baltic,  18  miles 
almost  due  north  of  Schwerin.  The  town  is  well  and 
regularly  built,  with  broad  and  straight  streets,  and 
containe  numerous  handsome  and  quaint  buildings  in  the 
northern  Gothic  style.  The  church  of  St  Mary,  a  Gothic 
edifice  of  1353,  with  a  tower  2G0  feet  high,  and  the  church 
of  St  Nicholas  (1381-1460),  with  very  lofty  vaulting,  are 
regarded  as  good  examples  of  the  influence  exercised  in 
these  northern  provinces  by  the  large  church  of  St  Mary 
in  Liibcck.  The  elegant  cruciform  church  of  St  George 
dates  from  the  14th  and  15th  centuries.  The  Fiirstenhof, 
at  one  time  a  ducal  residence  but  now  occupied  by  the 
municipal  authorities,  is  a  richly  decorated  specimen  of 
German  Renaissance.  Built  in  1554,  it  was  restored  in 
1877-79.  The  "Old  School,"  dating  from  about  1300, 
has  been  restored,  and  is  now  occupied  as  a  museum. 
The  chief  .manufactures  of  Wismar  are  iron,  chicory, 
cigars,  roofing-felt,  asphalt,  kc.  Fishing  and  agriculture 
are  carried  on  by  the  inhabitants,  but  their  main  industry 
ia  connected  with  Ehi|iping  and  trade.  The  leading  ex- 
ports are  grain,  oil-seeds,  butter,  and  cattle  ;  the  imports 
are  coal,  timber,  iron,  stoneware,  and  lime.  The  harbour 
is  deeo  enough  to  admit  vessels  of  16-feet  draught.     In 


1886  the  port  owned  35  ships  (2  steamers),  of  8302  tons 
burden  ;  in  1875,  however,  it  hud  46  ships,  with  a  total 
burden  of  10,447  tons.  Tne  population,  6009  in  1810 
and  14,462  in  1875,  was  16,011  in  1885. 

Wismar  is  said  to  have  received  town-rights  in  1229.  In  tho 
13th  and  Hth  centuries  it  was  a  nourishing  Hanso  town,  with 
important  woollen  factories.  Though  a  plague  carried  olf  10,000 
of  tlio  inhabitants  in  1376,  the  town  seems  to  have  remained  toler- 
ably prosperous  until  tho  ICth  century.  By  tho  peace  of  W'est- 
phiilia  in  1G49  it  jiassed  to  Sweden,  along  with  a  barony  to  which 
it  gives  name.  In  1S03  Sweden  pledged  both  town  and  barony  to 
Mecklenburg  for  a  sum  of  money,  reserving,  however,  tho  right  of 
redemption  after  100  years.  In  view  of  this  ccintingent  right  of 
Sweden,  Wismar  is  not  represented  in  the  diet  of  Mecklenburg ; 
but  it  still  enjoys  some  of  its  ancient  rights  and  privileges  as  a  free 
town. 

WITCHCRAFT.  This  subject  has  already  been  con- 
sidered in  its  general  aspects  under  Astrology,  Demon- 
OLOOY,  Divination,  Magic,  and  Spiritualism.  In  this 
place  what  will  be  mainly  attempted  will  be  to  illustrate 
the  position  assumed  by  tho  law  towards  a  crime  which 
was  regarded  for  centuries  not  only  as  possible  but  also  as 
specially  noxious.  It  is  a  long  interval  from  the  Twelve 
Tables  to  the  Bill  of  Rights,  but  the  lawyers  of  tho  latter 
age  accepted  thei  existence  of  witchcraft  with  a  faith 
almost  as  unquestioning  as  those  of  the  former,  and  com- 
paratively few  were  they,  whether  lawyers  or  laymen, 
who  in  the  interval  dared  to  raise  their  voices  against  the 
prevailing  superstition.  The  writings  of  Shakespeare  and 
the  other  Elizabethan  dramatists  are  sufficient  of  them- 
selves to  show  the  universal  prevalence  of  the  belief  in 
England.  For  the  purposes  of  this  article  witchcraft  may 
be  taken  to  include  any  claim  of  a  power  to  produce  effects 
by  other  than  natural  causes.  By  whatever  name  such  a 
power  might  be  called  in  a  particular  case,  whether  witch- 
craft, conjuration,  sorcery,  incantation,  divination,  or  any 
similar  name,  the  legal  effects  attaching  to  its  supposed 
exercise  ■ivere  usually  the  same.  Witchcraft  was  the  most 
comprehensive  English  name,  sorlihyimn  the  most  com- 
prehensive in  ecclesiastical  Latin. 

In  Roman  law  it  was  provided  by  the  Twelve  Tables 
that  no  one  should  remove  his  neighbour's  crops  to  another 
field  by  incantation  or  conjure  away  his  corn.  At  a  later 
date  the  Lex  Cornelia  de  Sicariis  et  Veneficis  was  extended 
by  decree  of  the  senate  to  cases  of  offering  sacrifice  to 
injure  a  neighbour.'  Exercise  of  magical  and  diabolical 
arts  rendered  the  magicians  themselves  liable  to  be  burned 
alive,  and  those  who  consulted  them  to  crucifixion. 
Even  the  possession  of  magical  books  was  criminal.  To 
administer  a  love  potion,  even  though  harmless,  was 
puni-shed  by  labour  in  the  mines,  or  relegation  and  fine 
in  tho  case  of  persons  of  rank.-  One  title  of  the  Code  of 
Justinian  is  entirely  taken  up  with  tho  subject.^  A.stro- 
logers  (mathematici)  seem  to  have  been  specially  objection- 
able to  both  the  pagan  and  Christian  emperors.  Sorcery 
was  puni.shed  by  Constantine  with  banishment,  cr  death 
by  burning;  and  an  accusation  of  witchcraft,  as  of  treason, 
rendered  every  one,  whatever  his  rank,  liable  to  torture. 
To  teach  or  to  learn  magic  art  was  equally  criminal.  The 
only  exceptions  allowed  (and  these  were  afterwards  re- 
moved by  Leo  *)  were  magic  remedies  for  disease  and  for 
drought,  storms,  and  other  natural  phenomena  injurious 
to  agriculture.  A  constitution  of  Honorius  and  Theodosius 
in  409  rendered  mathematici  liable  to  banishment  unless 
they  gave  up  their-  books  to  be  burned  in  the  presence 
of  a  bishop.^  The  trial  of  Apuleius  (q.v.)  for  magic  in 
150  A.D.  is  the  most  familiar  instance  occurring  under 
Roman  law. 

Tho  church  followed  and  amplified  F.oman  law.     TEe 

'  Dir/.,  xlviii.  8,  13.  '  Paulus,  Senteniiw,  v.  21,  'Si 

'  Cod.,  ix.  18  (Z>c  MaXeficis  et  Malhematicis). 

*  Cmit.,  65.  »  Cod.,  i.  i,  10. 
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graver  forms  6f  witchcraft  constituted  Heresy  (q-v.),  and 
jurisdiction  over  such  offences  was  claimed  by  the  church 
courts  to  a  comparatively  late  date.^  This  authorization 
of  belief  in  witchcraft  was  based  partly  on  well-lioown 
texts  of  the  Mosaic  law — especially  Exodus  xxii.  18, — 
partly  on  peculiar  constructions  of  other  parts  of  Scripture, 
Buch  as  1  Cor.  xi.  10,  where  the  words  "because  of  the 
angels  "  were  supposed  to  prove  the  reality  of  the  class  of 
demons  called  incubi.'  What  kinds  of  witchcraft  were 
heresy  was  a  question  learnedly  discussed  by  Farinaccius 
and  other  writers  on  criminal  law.  The  practical  effect  of 
this  mode  of  regarding  witchcraft  was  that,  although 
according  to  the  better  opinion  the  offence  was  in  itself 
the  subject  of  both  secular  and  ecclesiastical  cognizance, 
in  fact  it  was  on  the  continent  of  Europe  seldom  punished 
by  the  secular  power,  except  as  the  mere '  executive  of 
ecclesiastical  sentences.  The  earliest  ecclesiastical  decree 
appears  to  have  been  that  of  Ancyra,  315  A.D.,  condemning 
soothsayers  to  five  years'  penance.  In  canon  law  the 
Decretum  subjected  them  to  excommunication  as  idolaters 
and  enemies  of  Christ,  and  the  bishop  was  to  take  all 
means  in  his  power  to  put  down  the  practice  of  divination.' 
The  Decretals  contained,  among  others,  the  provision  that 
a  priest  seeking  to  recover  stolen  goods  by  inspection  of 
an  astrolabe  might  be  suspended  from  his  office  and 
benefice.*  In  the  14th  century  John  XXII.  published  a 
bull  against  witchcraft.  In  the  15th  a  vigorous  crusade 
was  begun  by  the  bull  "  Summis  desiderantes  affectibus  " 
of  Innocent  VIII.  in  HS4.  Under  the  authority  of  this 
bull  Sprcnger  and  Kramer  (Latinized  into  "  Institor  ")  were 
appointed  inquisitors,  and  five  years  later  they  published 
the  famous  work  Malleus  Malencarum  or  Hexenhammer, 
the  great  text-book  on  procedure  in  witchcraft  cases, 
especially  in  Germany.'  The  third  part  of  the  work  deals 
with  the  practice  at  length.  One  or  two  of  the  more 
interesting  points  of  practice  deserve  a  brief  notice. 
Witnesses  incompetent  in  ordinary  cases  were  on  account 
of  the  gravity  of  the  offence  admissible  on  a  charge  of 
witchcraft  against  but  not  for  the  accused.  An  alleged 
witch  was  to  be  conjured  by  the  tears  of  our  Saviour  and 
of  our  Lady  and  the  saints  to  weep,  which  she  could  not 
do  if  she  were  guilty.  The  authors  explain  that  witch- 
craft is  more  natural  to  women  than  to  men,  on  account 
of  the  inherent  wickedness  of  their  heart!).  In  the  Roman 
and  Greek  Churches  the  form  of  Exorcism  (q.v.)  still 
survives,'  and  was  acknowledged  by  the  Church  of 
England  as  lately  as  1G03.  The  72d  canon  of  that  year 
forbade  atteriijjts  by  the  clergy  at  casting  out  devils  by 
fasting  and  prayer  unless  by  special  licence  from  the 
bishop.  Ko  such  canon  appears  among  the  Iri.sh  canons 
of  1C34.  On  one  occasion  in  1G12  punishment  of  the 
exorci.4ed  demons  wa.i  attempted.  The  bishop  of  Beauvais, 
in  a  document  which  Garinet  has  preserved,  pronounced 
seotcnco  of  cxcommnnication  against  five  such  demons.' 

Enyiand. — As  in  other  countries,  ecclesiastical  law 
claimed  cognizance  of  witchcraft  as  a  crime  against  God. 
The  Ptnitenluilt  of  Archbishops  Theodore  and  Egbert  and 


*  T*            •     '  '  \--nAj  (vaMiierit)  cAint  in  llmo  todonoto 

'A  »  M  1  RiMtUT  of  coramoD  knowlvdgs 
oocnn  in  th«  pii]ln;;av  to  Chaucar't  )V\^«  of  tlnlK*  TaU, 

•  Pt.  Il  nwL  »«rl.  qo.  8-               «  nk.  T,  r.  21  (r»«  SaHitt^Ui). 
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*  ;  '  i  b;  »liii.li  llio  |>r>clk«  of 
•lor  '  (-fnturr,  appear*  from  « 
c^n  ;  I   runlo,   UftKcdo  dt   aon\»ar 

'  h  ■  iri-h  law,  ar*  Btnltb  i  Diet  f\f 
.^■(ifuifKi,  (.IT.  "Ma^i.a,"  "  iUtbaniaticI,"  aod  bM.  tf  Chr. 
Anl\%.,  >.T.  "Magic." 


the  Confessional  of  Egbert  are  full  of  condemnations  of 
magic  divinations,  diabolical  incantations,  love-philtres, 
(tc.  An  exception  is  made  in  favour  of  incantation  by  a 
priest  by  means  of  the  Lord's  prayer  or  the  creed.  The 
practice  of  magic  by  women  is  set  out  in  the  same 
document  with  minute  and  disgusting  detail.  After  the 
Conquest,  commissions  were  from  time  to  tim.e  issued 
etapowering  bishops  to  search  for  sorcerers.  A  form  of 
such  a  commission  to  the  bishop  of  Lincoln  in  1406  is 
given  by  Rymer.'  The  ecclesiastical  courts  punished  by 
penance  and  fine  up  to  1542.'  For  graver  punishmenU 
the  secular  power  acted  as  executive.  Many  persons 
guilty  of  sorcery  were,  according  to  Sir  Edward  Coke,'* 
burned  by  the  king's  writ  de  hxretieo  comburendo  after 
condemnation  in  the  ecclesiastical  courts.  The  secular 
courts  dealt  with  witchcraft  from  a  very  early  period.  It 
was  an  indictable  offence  at  common  law  and  later  by 
statute,  though  apparently  not  a  felony  until  the  Act  of 
H^nry  VIII.  The  earliest  trial  recorded  in  England  was 
in  a  secular  court.  ,  In  1324  several  persons  were  appealed 
before  the  coroners  of  the  king's  household,  and  the  record, 
certifying  acquittal  by  a  jury,  was  then  brought  up  by 
writ  of  certtorari.^^ 

In  proceedings  against  a  woman  the  doctrine  of  coercion 
by  the  husband  (see  Women")  did  not  apply.  A  distinc- 
tion, more  curious  than  important,  was  drawn  between 
conjurers,  witches,  and  sorcerers.  Conjurers  by  force  of 
magic  words  endeavoured  to  raise  the  devil  and  compel 
him  to  execute  their  commands.  AVitches  by  way  of 
friendly  conference  bargained  with  an  evil  spirit  that 
ho  should  do  what  they  desired  of  him.  Sorcerers  or 
charmers,  by  the  use  of  superstitious  forms  of  words  or  by 
means  of  images  or  other  representations  of  persons  or 
things,  produced  strange  effects  above  the  ordinary  course 
of  nature.  Legislation  on  the  subject  began  in  the 
pre-Conquest  codes.  Thus  the  laws  of  Ethelred  banished 
witches,  soothsayers,  and  magitfians.  The  laws  of  Canute 
included  love-witchcraft  under  heathendom.  It  was  evi- 
dently regarded  as  a  survival  of  paganism.  The  first 
Act  after  the  Conquest  was  passed  in  1341  (33  Hen. 
VIII.  c.  8),  which  dealt  with  a  somewhat  remarkable 
mixture  of  offences.  It  declared  felony  without  benefit 
of  clergy  various  kinds  of  sorcerie-s,  discovery  of  hidden 
treasure,  destruction  of  a  neighbour's  person  or  goods, 
making  images  and  pictures  of  men,  women,  children, 
angels,  devils,  beasts,  and  fowls,  nnd  pulling  down  crosses. 
The  Act  having  been  repealed  at  the  accession  of  Edward 
VL,  another  Act  on  similar  lines  but  distinguishing 
different  grade's  of  witchcraft  was  passed  in  15C2.  By 
this  Act,  6  Eliz.  c.  16,  conjuration  and  invocation  of  evil 
spirits,  nnd  the  practice  of  sorceries,  enchantments,  charms, 
and  witchcrafts,  whereby  death  ensued,  were  made  felonies 
without  benefit  of  clergy  and  punishable  with  death.  If 
only  bodily  harm  ensued,  the  punishment  for  a  first  offence 
was  a  year's  imprisonment  nnd  the  pillor)-,  and  for  a 
second  death.  If  the  practice  was  to  discover  hidden 
treasure  or  to  provoke  to  unlawful  love,  the  puni.ihment 
for  a  first  offence  was  the  same  as  in  the  lost  case,  for  a 
second  impri.«onmcnt  for  life  and  forfeiture  of  goods.  At 
the  occasion  of  James  L,  perhaps  in  compliment  to  the 
kin^''.i  po..ition  as  an  expert  and  Rpcciali.sl  in  the  matter, 
witi  |iru.s(d  1  Joe.  I.  c  12,  which  continued  law  for  more 
than  a  century.  The  strange  vcrbingo  of  the  nio.nt  im- 
portant section  of  the  .\cl  it  worth  quoting  in  full.  "  If 
any  pcrnon  or  persons  shall  u.<c,  practise,  or  exercise  any 


'  PruHUnU,  A\ti  In  Btophm,  Ilul.    ^ 

tk,  ■  «10.  "  S  l<ul.,  41. 

"  /  .it.'usunUry  ll'nl^  (lUcoixl  CommUiloa  adlUoD),  rol.  IL  dir. 
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inTocation  or  coiyurntion  o(  '»ny  evil  and  wicked  spirit,  or 
chilli  coosulc,  covenant  with,  entcrtnin,  cmiiloy,  feed,  or 
reward  «ny  evil  and  wicked  spirit  to  or  (or  nny  intent  or 
purpose,  or  take  up  any  dead  man,  woman,  or  child  out 
of  kis,  her,  or  their  grave  or  nny  other  place  where  the 
dead  body  rcsteth,  or  the  skin,  bone,  or  any  part  of  any 
dead  person,  to  bo  employed  or  used  in  any  manner  of 
witchcraft,  sorcery,  charm,  or  enchantment,  or  shall  use, 
practiM,  or  exercise  any  witchcraft,  enchantment,  charm, 
or  sorcery,  whereby  any  person  shall  be  killed,  destroyed, 
vasted,  consumed,  pined,  or  lamed  in  his  or  her  body  or 
any  part  thereof,"  every  such  offender  is  a  felon  without 
benefit  of  clergy.  The  Act  further  punished  with  im- 
prisonment for  a  first  offence,  and  for  a  second  made  it 
felony  without  benefit  of  clerg)',  to  declare  by  witchcraft 
where  treasure  was,  to  provoke  to  unlawful  love,  or  to 
attempt  to  hurt  cattle,  goods,  or  persons.  This  Act  was 
repealed  in  1736  by  9  Geo.  II.  c.  5.  It  will  be  noticed 
that  in  all  the  Acts  it  was  necessary  (except  in  the  case 
of  love-philtres)  that  injury  should  have  been-  caused  or 
intended  or  gain  made.  There  were  statutes  which, 
although  not  directly  concerned  with  witchcraft,  aimed  at 
the  suppression  of  analogous  offences.  Thus  multiplication 
of  gold  and  silver  (by  means  of  the  philosopher's  stone) 
was  made  felony  in  1403  by  5  Hen.  IV.  c.  4.  This  was 
repealed  by  1  Will,  and  M.  c.  30, — it  is  said,  by  the  influ- 
ence of  Robert  Boyle.  Numerous  Acts  dealing  with  the 
practice  of  palmistry  and  fortune-telling  by  Egyptians  or 
Gipsies  were  passed  at  different  times,  beginning  in  1530 
with  22  He  I.  VIII.  c.  10.  They  are  now  superseded  by 
the  provisions  of  the  Vagrant  Act  of  1824. 

Trials  for  witchcraft  in  England  do  not  seem  to  have 
been  proportionately  as  numerous  or  to  have  been  accom- 
panied with  such  circumstances  of  cruelty  as  those  in 
most  other  countries.  This  may  be  accounted  for  partly 
by  the  diminishing  authority  of  the  church  courts,  partly 
by  the  absence  of  Tortcp.e  (q.v.)  as  a  rt;copnized  means 
of  procedure,  though  no  doubt  it  was  too  often  used  in  an 
informal  manner.  The  .pricking  of  the  body  of  an  alleged 
witch  by  Hopkins  the  witch-finder  and  similar  wretches 
in  order  to  find  the  insensible  spot  or  devil's  mark,  the 
proof  by  water  (a  popular  survival  of  the  old  water  ordeal), 
and  similar  proceeding.,  if  not  judicial  torture,  at  least 
caused  as  much  pain  to  the  victims.  Charges  of  witch- 
craft seem  to  have  been  made  with  great  frequency  against 
persons  of  rank  during  the  Wars  of  the  Roses  for  political 
purposes.  The  cases  of  the  duchess  of  Gloucester  and 
Jane  Shore  will  at  once  occur  to  the  mipd,  and  neither 
Edward  IV.  nor  his  queen  were  exempt.  The  duke  of 
Clarence  was  accused  of  imputing  witchcraft  to  the  former; 
and  the  latter  and  her  mother,  the  duchess  of  Bedford, 
were  charged  with  having  obtained  the  promise  of 
marriage  from  the  king  by  magical  means.  Trials  in 
England  were  most  numerous  in  the  17th  century.  In 
the  case  of  the  Lancashire  witches  in  1G34  seventeen 
persons  were  condemned  on  the  evidence  of  one  boy.  In 
the  period  from  1645  to  1647  between  two  and  three 
hundred  are  said  to  have  been  indicted  in  Suffolk  and 
E.5sex  alone,  of  whom  more  than  half  were  convicted.' 
The  Sinte  Trialt  contain  several  instances  of  such  trials, 
viz.,  those  of  Anne  Turner  in  1615,-  and  the  countess  of 
Somerset  in  1616 '(where  a  charge  of  witchcraft  was  joined 
with  the  charge  of  poisoning  Sir  Thomas  Overbury), 
Mary  Smith  in  1616,*  the  Essex  witches  in  1645,'  the 
SulTolk  witches  in  1665,''  and  the  Devon  witches  in  1682.' 
The  most  interesting  trial  i»  that  of  the  Suffolk  witche-, 
because  Sir  Matthew  Hale  was  the  judge  and  Sir  Thomas 

'  2  StaU  Trials,  1052  n.  '  Jbid.^  930. 

'  Ibid..  951.  =  Ibid.,  1050.  •  4  Ibid.,  817. 

•.  «  Ibid.,  647.  r  8  Ibid.  ,1017. 


Browne  was  the  medical  expert  witness."'  In  many  ot 
these  trials  the  accused  confessed  before  execution.  Tho 
reasons  which  urged  them  to  confess  not  only  impossi- 
bilities, but  impossibilities  of  tho  most  revolting  kind,  are 
not  vQry  easy  to  discover.  In  some  cases,  no  doubt,  tho 
object  was  to  escape  the  misery  of  life  as  a  reputed  witch. 
The  theory  of  witchcraft,  too,  was  universal  and  well 
known,  and  the  revolting  details  of  wor.-ihip  of  the  devil 
and  of  the  witches'  sabbath  must  have  been  familiar  to 
all.  Torture,  as  the  ^lilan  case  shows  (see  Tortphe), 
might  force  from  the  accused  confession  of  an  inipo.ssiblo 
crime,  and  even  without  torture  instances  have  been  known 
in  modern  times  where  women  have  charged  tlieni.*^clves 
with  offences  in  which  they  were  tho  only  believers."  These 
considerations  may  partially,  if  not  fully,  solve  a  difliculty 
which  has  been  felt  ever  since  the  time  of  Cardan. 

Towards  the  end  of  the  17th  century  tho  feeling 
towards  witchcraft  began  to  change.  The  case  of  Hatha- 
way in  1702  no  doubt  accelerated  the  decay  of  the  old 
belief.  He  was  convicted  ol  cheating  and  assault  by 
falsely  pretending  to  bo  bewitched  aud  by  mailing  an 
attack  on  an  alleged  witch.'"  The  last  trial  in  England 
was  that  of  Jane  Wenham  in  1712,  convicted  at  Hertford, 
but  not  executed.  A  case  said  to  have  occurred  in  1716 
does  not  rest  on  good  authority.  This  change  of  feeling 
was  no  doubt  caused  to  a  great  extent  by  the  works  of 
writers,  few  in  number  but  strong  in  argument,  who  from 
the  time  of  Reginald  Scot  (y.v.)  struck  at  the  very  found- 
ations of  the  popular  belief.  One  of  the  most  interesting 
but  least-known  writers  is  George  Gifford,  whoso  views 
are  in  the  nature  of  a  compromise.  His  point  is  that  the 
devil  may  deceive  not  only  witches  but  their  accusers." 
The  jury  who  convict  may  sometimes  be  right,  but  it  must 
be  very  seldom.  As  lately  as  1718  Dr  Hutchin.son,  bishop 
of  Down  and  Connor,  thought  it  worth  while  to  argue 
against  witchcraft,  but  rather  from  the  popular  than  the 
scientific  point  of  view.'-  Legal  writers  did  little  to  shake 
the  prevailing  opinion.  Coke,  Bacon,  ar.d  Hale  certainly 
admitted  the    possibility  of  witchcraft ;   Selden   at   lea.st 

^  In  this  case,  tried  at  the  assizes  at  Bury  St  Edmuiuls  on  JI.iicli 
16,  1664-65,  two  willows  named  Ro^e  Cullender  and  Annie  Duny 
were  accused  of  bewiltliiug  young  cliildren.  Tlie  main  points  of 
tlio  evidence  were  these.  There  had  Ijeeu  a  quanel  hetweeii  the 
accused  and  tfie  parents  of  the  rhihiren,  and  the  accused  had  utteicd 
tlireats  against  them.  Tlie  children  fell  into  tits  and  vomited  crooked 
pins,  and  once  one  of  them  vomited  a  twopenny  nail  with  a  broad  head  ; 
they  cried  out  the  names  of  the  accused  in  their  (its ;  they  could  not 
pronounce  the  words  '*  Lord,"  "Jesus, "or  "Christ"  in  reading,  but 
when  they  came  to  "Satan"  or  "devil"  they  cried,  "This  b'tes,  but 
makes  me  speak  it  right  well."  One  of  the  children  fell  into  a  swoon 
after  being  suckled  by  one  of  the  accused,  and  out  of  the  rhild's  blanket 
fell  a  great  toad  which  exploded  in  the  lire  like  gunpowder,  and 
immediately  "afterwards  the  alleged  witrh  was  seen  sitting  at  home 
maimed  and  scorched.  Evidence  of  lindiiig  the  witch's  mark  was 
given,  and  then  evidence  of  reputation,  viz.,  that  the  accused,  besides 
being  themselves  accounted  witches,  liad  had  some  of  their  kintlred 
condemned  as  such.  A  farmer  swore  that  once  when  his  cart  hid 
touched  Cullender's  house  it  oveiturned  t:ontintially  and  they  coiihl 
not  get  it  home.  Sir  Thomas  Browne  testihed  that  the  swooning  fits 
.were  natural,  heightened  to  great  excess  by  the  subtlety  of  the  <le\il 
co-operating  with  the  witches.  Experiments  upon  the  children  were 
then  made  in  court  by  bringing  them  irito  contact  with  the  witches 
and  others.  These  were  of  so  unsatisfactory  a  nature  that  many 
present  openly  decl.ired  that  they  thought  the  children  impostors.  The 
chief  baron  in  his  summing  up  said  that  there  were  such  creatures  as 
witches  was  undoubted,  for  the  Scriptures  affirmed  it  and  the  wisdom 
of  nations  had  provided  laws  against  such  persons.  The  report  alleges 
that  after  conviction  of  the  accused  the  childrea  immediately  re- 
covered. 

*  A  remarkable  instance  is  a  case  of  Robinson  v.  Robinson  and 
Lano  (to  be  found  in  the  Divorce  Court  Reports  in  1859),  where 
purely  imaginary  a^ts  of  adultery  r,*ere  recorded  by  the  respondent  in 
her  diary.  '"  14  SI.  Tr.,  643. 

"  A  Discourse  of  the  Subtle  Practices  of  the  Devil  ty  Witches  (1587), 
and  A  Dialogue  concerning  Witches  and  Witchcra/i  (1603).  John 
Webster's  Displaying  of  Supposed  WiUhcrafl  (1677)  takes  b  similar 
line.  "  liistoricul  Essay  concerning  Witchcraft,  itt  ed.,  171& 
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approped  the  statutory  provisions  on  the  subject ;  and 
Bhckstone  in  guarded  language  said  that  its  exclusion 
from  the  list  of  crimes  was  not  to  be  understood  as  imply- 
ing a  denial  of  the  possibility  of  such  an  offence,  though, 
following  Addison,  he  would  not  give  credit  to  any 
particular  modern  instance. 

In  the  present  state  of  the  law  pretended  supernatural 
powers  may  be  such  as  to  bring  those  professing  them 
under  the  criminal  law,  or  to  make  void  a  transfer  of  pro- 
perty caused  by  belief  in  their  existence.  The  Act  of  173C 
enacted  that  any  person  pretending  to  use  witchcraft,  tell 
fortunes,  or  discover  stolen  goods  by  skill  in  any  occult 
or  crafty  science,  was  to  be  imprisoned  for  a  year,  to  stand 
in  the  pillory,  and  to  find  sureties  for  good  behaviour. 
This  is  still  law,  except  as  to  the  pillory.  By  the  Vagrant 
Act  of  1824,  5  Geo.  IV.  c.  83,  s.  4,  any  person  pretending 
or  professing  to  tell  fortunes,  or  using  any  subtle  craft, 
means,  or  device,  by  palmistry  or  otherwise,  to  deceive 
and  impose  on  any  of  Her  Majesty's  subjects,  is  to  be 
deemed  a  rogue  and  vagabond.  Under  this  Act  a  person 
ciay  be  convicted  for  attempting,  to  deceive  by  falsely 
pretending  to  have  the  supernatural  faculty  o/  obtaining 
from  invisible  agents  and  the  spirits  of  the  dead  answers, 
messages,  and  manifestations  of  power,  viz.,  noises,  raps, 
and  the  winding  up  of  a  musical  box."  So  may  one  who 
is-sues  an  advertisement  professing  to  forecast  the  future, 
though  no  money  is  received,  and  the  future  of  a  particular 
person  is  not  told."  A  false  pretence  of  witchcraft  is  also 
punishable  under  the  Larceny  Act  of  18C1,  24  and  25 
Vict.  c.  96.  It  has  been  held  that  a  false  pretence  that 
the  defendant  had  the  power  to  bring  back  the  husband 
of  the  prosecutrix  over  hedges  and  ditches  was  within 
the  statute.'  In  a  case  in  Chancery  in  18C8  a  widow 
lady,  aged  seventy-five,  was  induced  by  the  defendant,  a 
spiritual  medium,  to  transfer  a  large  sum  of  money  to 
Lim,  under  the  belief  that  such  was  the  wish  of  her  deceased 
huslxind  as  declared  in  spiritualistic  manifestations.  The 
court  held  that  his  claim  of  supernatural  power  constitute 
undue  influence,  and  that  the  gift  must  be  set  aside.' 

Sco,  in  adilition  to  the  outhoritics  cited,  Sir  AVnlter  Scott's 
Lclltrn  on  Demonolorm  and  tyUchciafl ;  Steplicn,  Hist,  of  the 
Crimiiinl  Ixitu,  vol.  ii.  ch.  xxv. ;  Pike,  I/iM.  of  Crinu  in  England, 
csfi.  vol.  ii.  p.  131  »j. ;  Dr  Nicliolson's  Introiluctioii  to  KcgiiialJ 
Scot'ii  Dixorcnj  of  }yiU)urnfl  ;  .SimUIing,  EUzaUthan  TMinonolofjij, 
en.  iii. ;  alv>  reports  of  pnrticular  cnsc:*,  such  as  the  triul  of  tlio 
SulTnlk  witches,  published  in  a  separate  form  in  1C82,  and  the 
in'li'-tin''nt  of  the  ajitrolojjer  Lilly  for  advising  to  recover  stolen 
II  the  grand  jury  threw  out  the  bill),  to  be  found  in  his' 

'V. 

—The  principal  Act  of  the   Scottish   parliament  was 

IStiJ,  c.   73  (ratified  and  confirmed  in  16411),  making  it  a  capital 

rtfX''nr^  to  ii*«  wit^'hTdft,  «oroi»ry,  or  necromancy,  or  to  pretend  to 

'    '    ^f.  from  witches.  .  It  w.is  repealed  by 

tii'.T  before  the  ordinary  courts  or, 

,1  tribunnls  erected  by  tlio  authority 

of  commiisiona  from  tiino  to  time  iasned  by  the  privy  council,  often 

on  the  ^M^titinn  nf  a  presbytery  or  the  General  Assembly,     lloxes 

'  "5    •'       '        '       '  ■■..■  aocuiations.     The  frequency 

'iifiinent  in  1661  tlint  justices 

^  I  '  to  .MnMelliurf;h  and  Rilkcith 

to  Ifj  (mnunj  iiccuncd  of  wiulicrafu     In  IboM  trinls  evidence  of 

tlia    wtlde«t   description    Was  admitted.     Anything  was  relevant^ 

'  .     1      .  ,,  <        1  witchfinilcr  or  witch-pricker, 

Hopkins  in  Kn;;1and,  attained 

in  mo^t   rases,  nnd  in  an 


j<>(i..iulr4   fuirn,  as  il  »a*  supli'ot.d  that  the  devil  protcctod  his 
otarirs  from  the  rfTects  of  ortiinai 
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jniaan_co  of  the  spirit  of  Thome  Reid  who  had  been  killed  at  Pirkio 
in  1547.  In  some  cases  a  charge  of  witchcraft  was  joined  with  a 
charge  of  another  crime,  as  of  murder  in  the  m.istcr  of  Orkney's 
case,  of  treason  in  Dr  Finn's,  accused  of  raising  a  storm  at  sea  when 
the  king  was  on  a  voyage.*  James  VI.  was  frequently  present  in 
person  at  trials  for  witchcraft,  and  the  most  horrible  cases  recorded 
are  those  which  occurred  in  his  reign.  The  full  pleadings  in  a 
charge  are  given  in  the  caso  of  Margaret  Wallace.'  It  is  noticeable 
that  the  articles  of  dittay  began  bv  resting  the  criminality  of  sorcery 
upon  the  dirine  law  as  contained  in  the  20tU  ch.Tptcr  of  Lcvitiens 
and  the  ISth  chapter  of  Deuteronomy.  The  i>unishmeut  w.is  gene- 
rally burning.  The  last  execution  took  place  iu  1722,  after  convic- 
tion before  the  sheriff  of  Sutherland.  As  to  jiretendcd  iwivers,  tlio 
Act  of  1736  applies  to  Scotland,  and  at  common  law  obtaining 
money  by  pretending  to  tell  fortunes  or  recover  pront-rty  by  enchant- 
ment is  punisliable  as  falsehood,  fraud,  and  wilful"  inijmsition. 

Sec,  further.  Sir  Waller  Scott's  UlUrt;  appendix  tU.  to  PItcsini ;  the  Rtgisitr 
ofthePritj  CouacU  0/ Scotland, pauin\  Buckle,  y/u/.  of  Orttitaticrt,  Tol  il  n. 
150. 

/rc/niuf.— The  earliest  recorded  case  is  in  the  same  year  as  the 
earliest  in  Eugland,  1324,  but  in  an  ecclesiastical  and  not  as  in 
England  in  a  secular  tribunal.  It  w^as  a  proceeding  ag.iiiist  Dame 
Alice  Kyteler  nnd  others  in  the  bishop  of  Ossory's  court,  which  le<l 
to  a  considerable  conflict  between  tho  church  and  the  civil  power.^ 
The  English  statute  of  Elizabeth  was  adopted  almost  word  for  wonl 
by  23  Eliz.  c  2  (I.).  The  only  other  Act  of  the  Irish  parliament 
bearing  on  the  question  was  10  Car.  I.,  scss.  2,  c  19  (I.),  enacting 
that  if  a  jwrson  tKiwitched  in  one  county  died  in  another  tho  person 
^ilty  of  causing  hLs  death  might  b«  tried  in  the  connty  whero  ths 
Ucath  happened.  It  is  remarkable  that  this  Act  is  b.i»cd  upon  im 
English  Act,  2  and  3  Edw.  VI.  c.  24,  dealing  with  the  venue  in 
criminal  tri.als,  but  tho  English  Act  does  not  mention  witchcraft! 
28  Eliz.  c.  2  was  not  repealed  until  1S21  by  1  nnd  2  Geo.  IV.  c.  18, 
so  that  Ireland  appears  to  bo  distinguished  as  the  last  country  in 
which  penalties  against" witchcraft  wcje  retained  hi  statute  law. 

Uuiied  Slates. — Tho  earliest  c.vccution  in  New  England  is  said 
to  have  been  in  1648.  In  tho  abstract  of  tho  laws  of  New  Eugl.ind 
printed  in  1655  appear  these  articles: — *'III.  Witchcraft,  which 
IS  fellowship  by  covenant  with  a  familiar  spirit,  to  be  punished  with 
death.  IV.  Consultcrs  with  witches  not  to  bo  tolerated,  but  either 
to  b«  cut  off  by  death  or  banishment  or  other  suitable  punishment "  ' 
Tho  fanatical  outbreak  at  Salem  in  1691-92  is  one  of  tho  most  strik- 
ing incidents  in  the  history  of  Xew  England.  Nineteen  persoits 
were  executed  for  witchcraft,  among  whom  was  Giles  Cory,  tho 
only  ptfrson  who  ever  i>crishc-d  by  the  pfitu  forte  cl  dure  in  America 
(see  ToBTUrtr.).  In  1692  fifty  were  tried,  but  only  three  convicted, 
and  they  received  the  governor's  jwrdon.  For  these  proceoilinga 
the  writing  and  prc.Tchingof  Cotton  Matherwei.  '        '  ' '.•, 

The  States  have  now  their  own  legisl.ition  agn;  i- 

natural  i>owcrs.     rrovisions  similar  to  those  nf  t  ,:it 

Act  arc  common. 

A  full  arcount  of  llio  proeeeilln^  at  Satcnl  will  bo  fi>nml  In  Ttatctflnaon't  //fif.' 
0/  Mmtarhutfilt  fi-rf  (vol.  11.  cli.  IX  In  Ilrt:.o  if!  »  //-«/.  0/  /A*  Co-Vatrof^m  0/ 
Ihei'iiiltrt  .statfi  (iU   St),  and  In  Cotton  >t   ■  "t  ProrMeiKet  (lUiatnn. 

1CS3)  and  Wontirri  c/lhf  /nrtiit/f*  M'orhf  i 

Cotitinental  Stat/j. — Tlw)  law   0^.  .     :  craft  was  minutely 

treated  by  Continental  jurists  ol  tiio  ]6lh  nnd  17th  ceuturics, 
especially  by  those  who,  like  Farinafcina  nnd  .Tiiliua  Clnnis,  were 
either  cnurchnicn  or  Liymen  hoMi  '         '      '.  '  ■  :^ 

The  extent  to  wliich  local  refmeii  ■    : 

by  tho  treatise  on  criminal  law  by  >  ■         .  I'  ,  1  .n 

writer  of  tho  17th  fentury,  whose  belief  in  sorcery  is  strikiiigiy 
shown  by  his  strange  work  on  tho  subject  called  Pamonialitn*.** 
He  defines  sorfiVctiin.i  as  "nctns  hiiinanus  quo  per  nirvlia  inutilia 
out  vetita  aliquis  ctTortus  procuratur  ad  damnum  aut  utilitatein 
propriam  ant  aliciiam."  Six  a[iocios,  it  np]>ears,  were  recognired, 
called  ainaiorium,  deftnsoritim,  revclatorium,  tticratoritnn,  m/i/e> 
fnctorium,  Hivinatoriuvu  Thcro  were  eleven  distinct  niodca  of 
profession  to  tlic  s^-rvice  of  the  devil.  Somo  of  the  iudu-ia  on 
which  torluie  iiii^lit  !»<■  inflicted  were  absence  of  the  ai^uacd  fn-ni 
be<l  during  tho  night,  lirawing  calialistic  aigns  on  tho  ground, 
tlireats  of  injurj*,  anointing  tho  Ix^dy.  Tne  text  of  Roman  law  w.is 
oomctimes  di»toite<l  in  «n  extraordinary  way:  r.g.,  it  was  n  nmxini 
that  a  contract  -  *^  -  '  ^n  was  not  binding,  nnd  this  was  ex- 
pressed ill  the  I  \  iirtn  law  in  the  formula  "  in  diemnnein 
cadore  noil  jwt-  In  Germany  the  ecelesin'.tic . I  courts 
generally  orled,  tltou^li  tho  crime  was  sometimes  t'  "' 
aecnlar    legislation,    e»jH»cially   in    tho    Coiistititlio   '  f 

•  All  thr*4»  <:a%c*  will  lie  found  in  vol.  i.  of  ritcaim.  In  <  iir  ca»<! 
(note<l  at  p.  21C^  a  Jury  having  arqultteil  an  nccii*»"d  woman  who  hod 
confroe'l  under  tnrtur*,  tli*  king  bod  them  tried  for  wilful  error. 

"  Pilcnlm,  vol.  III.  p.  DOS. 

I  Ti-  CI,*,  F<iite<l  liy  Mr  Thomoi  Wright,  formi  vol  xxlr.  of  lh« 
0.1"  I  '■  pnbhcationa. 

■  '  <f<  Trtals,  047,  where  on  occotuit  of  tkaSalom  trials 

win ' 

•  it*  hriicln  rt  PirniM  Trirtaltti  Al'tcjutiminuj,  Knme,  1764. 
IS  fablUbHl  at  Toria  with  on  liogllib  tnnilaUua  In  ISiUV. 
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ClurlM  V.  (lh«  Canlim).^  Tho  number  of  rictinn  pcrhtiu  ex- 
c«r.lr-l  ihit  in  «ny  other  coumry.  It  »as  ill  Grrninuy  too  thut 
tlio  li»l  osR-uHJii  for  witchctalt  in  Earo|v  took  jilaoc,  at  Poson  in 
l.'ij  la  Fnnco  pioseculion*  for  nimdri'd  occurnMl  in  tlio  13th 
tiiU  11th  ecntunc».  In  tho  IJth  century  Jem  of  Arc  was  con- 
■IriiiDtJ  on  t  ch«rK»  of  wiiohrrjft.'  Henry  111.,  liko  KJnard  IV. 
'  ''  'i-  '.  WM  ic^uvhI  by  his  enemies  of  prarliiing  sorcery.  Tlio 
i'u»  iirovcntioiu  wero  set  on  foot  in  tho  l/th  century, 
iier  countiii-i  thov  met  with  tho  fiimest  su|>|K>rt  from 
wiu>  litetiiy  men,  among  whom  I'  <lo  I'Ancro  is  consiiicuous  for 
hii  orthoJoxy,'  A  rjy.il  cvliet  of  1032  rovivcj  all  provious  orJin- 
ancM  ^aiQ>t  tho  \  meiico  of  sorcery  nud  divination,  and  punished 
with  corjwr.J  punishment  «ny  persons  consulting  sorcerers,  with 
death  thow  »1io  cxerciseil  m.igie  themselves.  Tlio  "Chambrc 
Ardent*"  tiie>l-oiiieea«es,  and  tlicl.aj.t  ciso  ever  brought  Ixforo  such 
n  tribunal  rejilied  in  tho  condemnation  in  lOSOof  a  woman  named 
Vouin  for  sorceiy  and  itoisoning  in  connexion  with  tho  Jlanjuiso 
de  Brinvillierj.  ,'Tho  l.-.w  against  sorcery  held  it»  place  in  French 
leffil  works  till  at  least  tho  middle  of  the  last  century.  It  was 
treated  at  length  Iwth  by  the  Siour  de  Lnmarro  '  and  by  Xtuyart 
de  Vouglans.*  Tho  latter  distinguishes  whito  from  black  magic, 
the  black  only  being  criniinul  .is  a  part  of  tho  larger  olfeneo  of 
laeviajt^i  dirinc,  which  included  also  heresy,  blasphemy,  and 
l-erjury."*  Uurniiig  was  the  usual  punishment  Among  tho  more 
remarkable  of  the  iiiJicia  upon  whieh  torture  might  be  inflicted  was 
the  fi:iih:ig  on  the  piemises  of  tho  accused  instnimcnts  of  magic. 
Hi  xnx  figures  Irauslixeil  with  needles,  feathers  in  tho  form  of  a 
fircle,"  or  a  written  pact  with  tho  devil.  Pietendcd  exercise  of 
rnagie  ia  now  puiiishe<l  by  tho  Code  Fenal.     A  very  curious  case  of 

•  Under  is  meniioncd  bv  Merlin.'  It  was  tried  in  1811  in  tho  do- 
|«rtment  of  Ynnue.  Tho  slander  consisted  in  an  allegation  by 
^he  defendant  that  the  complainants  bad  danced  around  the  devil, 
who  VIS  seated  on  a  glided  arm-chair  as  president  of  tho  dance. 
The  tribunal  of  )>olico  thought  the  matter  more  a  subject  of  ridicule 
than  of  injury  and  dismissed  it,  but  this  judgment  w.is  quashed  by 
•.  S«  court  c.'  ciisation  on  the  ground  that  tho  charge  was  one  wliich 
•■light  .trouble  the  public  peace.  In  Spain  and  Italy  theio  is  a 
considerable  bo*ly  of  legislation  on  the  subject  of  witchcraft.  For 
instants,  tho  code  of  the  Side  Parlidas'  in  Spain  punished  with 

..L  .  -.,  ^.|j^j  (icted  as  diviners  or  witches,  especially  in  love 
..  listiuction  was  drawn  between  divination  by  astronomy, 
.  gitimate,  and  that  by  augury  from  birds  or  by  incan- 
tition  ov,.r  water  or  a  mirror.  Ou  the  Continent,  as  in  England, 
there  was  during  two  centuries  a  steady  flow  of  literary  attack  on 
the  reasonableness  of  belief  in  witchcraft.  The  earliest  attack  was 
made  in  Germany,  the  country  which  had  distinguished  itself  by 
the  Tigour  of  its  prosecutions  of  tho  crime.  Cornelius  Agrippa,  in 
bis  J)i   Occ\iUa   fhilosuphia,  was   not  entirely   orthodox   on  tho 

•  abject; 'and  it  was  more  directly  treated  in  the  Zfe  Frxstigiis 
VK^nonum  of  Johanu  Wier  or  Weior  in  1563,  twenty-ono  years 
«u-lier  than  T»eginald  Scot's  work.  AVier  was  followed  in  the  next 
century  by  Father  Frederick  Spce'  in  Germany,  and  by  B.  Bf.kkeu 
(7.w.)>in  the  Ketherlands.  Tho  work  of  Spec,  originally  pub- 
lished anonymously,  oiijiears  to  have  caused  a  great  sensation  at 
the  tttno  and  to  have  caused  a  relaxation  of  prosecutions  in  order 
to  giTO  opportunity  for  further  inquiry.  Tho  work  lakes  tho  form 
of  fifly-t^TO  doubts,  tho  first  of  which  is  "An  .Sagre  Striges  sou 
3talefici  revera  cxistint  ? "  The  general  conclusion  is  that,  altliough 
witches  exist  in  general,  the  question  of  their  operation  in  particular 
cases  ia  open  to  so  much  doubt  that  it  would  be  well  to  suspend 
proceedings  for  a  time.  Tho  writer  did  not  profess  entire  disbelief, 
AS  did  Bekker.  Tlie  main  idea  of  De  Bctooverde  Wercid  of  the 
latter  is  that  good  and  evil  spirits  could  have  no  effect  or  influence 
on  earthly  affairs,  for  spirit  could  not  act  on  matter.  All  prosecu- 
tions for  witchcraft  were  therefore  unjust,  and  against  the  honour 
of  God  and  the  advantage  of  man.  During  tho  bame  period  other 
writers' both  lay  and  legal  treated  the  question  incidentally. 
Montaigne  was  sceptical :  Montesquieu,  while  not  actually  jntimat- 
ii.g  disbelief,  enjoined  tho  greatest  care  in  trying  accusations.  As 
in  Engi&nd,  the  current  of  literary  feeling  was  not  uniformly  op- 

'  Art.  H  giva«  the  indicia  which  suflice  to  put  to  the  torture.  Art 
£2  gives  the  questions  which  are  to  be  asked  by  the  judge. 

'  Tho  numeroat  allu-tioos  to  Joan  of  Arc's  witchcraft  ill  the  First 
Part  of  SIiakesiM;aro'i  Henry  VI.  will  be  familiar. 

'  L'/ncrtduUU  et  McKTiaiue  dn  SorliUge  Plainemtnt  Cmvaincue, 
Paris.  16;-2. 

*  T^aiU  Mir  In  iliijie,  Snrlil(/jf,  Poisetsions,  Obiessions,  et  MaUfice4, 
TiTiy  17.J7.  '  /iittituUs  au  Droit  Criininet,  Paris,  17S7. 

*  R^pertcire  dt  Jurisprudence^  s.v.  **SortU^'ge." 
'  Portida  rii.  lit.  23. 

*  Cautia  Critninatij,  ieu  de  Procesaibus  Contra  Sagas,  tho  first 
«lition  (Frankfort,  1632)  being  anonymous,  "auctore  incerto  theologo 
Kaman-j,"  while  later  ones  bear  tho  name  of  the  author.  A  full 
ac:.Miri  of  au  ordinary  trial  for  witchcraft  will  be  found  in  tho  work. 
Ouii  of  :Ii7  ija>t  shameful  parts  of  it,  the  stripping  and  shaving  of  an 
alir^l  witcb,  meet*  with  the  author's  strongust  roprobation. 


posed  to  popular  belief,  for  Wier  was  onswercd  by  Dodin,  and 
Luther  ana  other  eminent  writers  no  doubt  had  full  faith  in  tho 
Oxislonco  of  witchcraft. 

Sc<*  lA-cky.  llitt.  ef  KatloKotUtn  in  Bvrop4,  vol.  I.  ch.  I.,  where  nn  Immenio 
number  of  nulliuiltlea  iiti  cUo.1 ;  works  on  niiiKic,  BUCh  i«  tho-o  by  Dclilo  and 
Giulnct  ;  Schcltuina.  Gmchle^rnit  tif  J/eiteHprncetien,  Hii.Trlem.  IS'.VS  ;  SoIOan, 
Gfst ^tf/ite  tlrr  JItSfiiyitXfstef  StattuArt,  ISia;  mid  vluUmis  ivpuiM  of  puitlcillnr| 
IrUIs,  f.tr..  tlic  proci-cdini;*  DRiiiit^l  Afty-tlireu  innk'ictiins  nt  I.i>Rrono  to  Ciiitllo  In 
1610,  by  r.  do  IMncru  (I'nih.  ItilV'),  tlio  uiaU  In  Sweden  In  Itili'.)  niitl  1C70,  by  Dr 
Aiubixty  Ifonieck  (I.niu:un,  170o\  ijio  iiroeccdIiiRs  apnintt  G.  KiibbliiK  ul  Coesfclil 
In  10-'1.»,  by  Kie»t)(t(Co(sfeld,  J827),  and  Ui  J'lwcdiirei  ti4  Sofcttleria  it  Jifeurf,dtet, 
by  Limly  (.\eueh»tel.  IsM).  (J.  Wf.) 

WITKNAGEMOT.     See  England,  vol.  viii.  p.  276. 

"WITHER,  George  (l,')S8-1667),appeara  in  tho  Dunciul 
as  "sleeping  among  tho  dull  of  ancient  days,  safe  whoro 
no  critics  damn."  Tho  once  ardent  poet's  slumbers  wero 
disturbed  towards  the  close  of  tho  18th  century  by  George 
Ellis,  who  in  his  Specimens  resuscitated  some  of  Wither's 
poetry,  not  to  condemn  but  to  praise.  Tlioreafter  he  was 
speedily  released  from  Pope's  limbo.  Wordsworth  prc- 
fi.\ed  a  dozen  of  Wither's  most  exquisite  lines  to  his  own 
poem  To  the  Daisy ;  Southey  quoted  him  eulogistically ; 
Brydges  republislied  a  selection  of  his  poems,  and  searched 
out  the  facts  of  his  life  ;  Park  made  a  list  of  his  voluminous 
writings,  over  100  in  number,  for  The  Hiills/tUihlioffrapher; 
and,  most  fortunate  stroke  of  all  for  Wither's  memory, 
Charles  Lamb  wrote  upon  him  one  of  his  most  delightful 
essays,  re-creating  and  immortalizing  tho  old  poet's  poetic 
spirit.''  Wither's  life  was  full  of  adventure.  Born  .June 
11,  15S8,  tho  son  of  a  Hampshire  gentleman,  educated  at 
Magdalen  College,  0.\ford,  he  entered  at  Lincoln's  Inn, 
conceived  an  ardent  passion  for  poetry,  put  forward  as  a 
satirist  in  1613  with  Abuses  Siript  and  Whipt,  and  was 
promptly  lodged  in  tho  Marshalsoa.  It  was  tho  year  of 
the  Esse.K  divorce  case,  when  so  plain  a  satirist,  though 
he  whipt  abuses  in  tho  abstract,  might  easily  have  given 
offence.  In  prison  he  wrote  Thi  Shepherd's  Ihmtiny,  tho 
fourth  eclogue  of  which  contains  his  memorable  praise  of 
poetry.  Wither's  Motto  was  published  in  lG18j  Fair 
Virtue,  or  The  Mistress  of  Philarete,  the  longest,  freshest, 
and  most  captivating  lover's  panegyric  iu  the  language,  in 
162"2.  When  the  civil  war  broke  out.  Wither  took  the  side 
of  tho  Parliament,  sold  his  estate  in  Hampshire  and  rai.sed 
a  troop  of  horse,  was  taken  prisoner  and  saved  from  death 
at  the  intercession  of  Denham,  backed  by  a  timely  jest, 
was  promoted  and  enriched  by  Cromwell,  was  stript  of 
his  possessions  at  the  Restoration  and  thrown  into  prison, 
but  released  under  bond  for  good  behaviour.  Besides  the 
poems  above  mentioned,  which  are  the  basis  of  Lamb's 
admiration,  and  his  curious  Emblems,  published  in  1C35, 
Wither,  a  man  of  most  radiant  energy  and  eloquence, 
wrote  a  host  of  satirical  and  polemical  tracts,  for  which 
readers  may  be  referred  to  the  BiUior/rupiher.  The  famous 
song  "  Shall  I,  wasting  in  despair, "^occurs  in  The  Mistress 
of  Phi/arete.     He  died  in  London  May  2,  1CG7. 

WITHINGTON,  a  township  of  Lancashire,  England, 
'■  miles  south  of  Manchester,  of  which  it  is  practically  a 
suburb.  It  is  chiefly  occupied  by  better-class  mansions  and 
villas.  Tho  townshfp  is  within  the  old  parish  of  Man- 
chester, but  was  formed  into  a  separate  ecclesiastical  parish 
in  1854.  The  urban  sanitary  district  includes  part  of  the 
parish  of  Withington  and  three  other  parishes  (area  5728 
acres),  the  population  being  10,099  in  1871  and  17,109 
in  1881.  The  population  of  the  Withington  portion  (area 
2229  acres)  in  1871  was  4863,  and  in  1881  it  wa.s  9328. 

WITNESS,  in  law,  is  a  person  who  gives  or  might  give 
evidence  in  a  court  of  justice.  The  law  of  witncs.ses  is  on 
the  one  hand  a  branch  of  the  law  of  Evidence  (q.v.),  and 
on  the  other  is  cIo.sely  connected  with  the  Jury  (q.v.),  for 
the  jurors  were  originally  chosen  for  their  knowledge  or 
presumed  knowledge  of  the  facts  in  dispute.  The  part  of 
the  Scotch  juror's  oath  "and  no   truth    conceal  "^is^ ^ 

'  Tlio  marginal  notci  foi-ming  tlio  original  MS.  of  this  osaay  have 
recently  been  reproduced  by  Mr  bwiiibunie,  Misccltanica,  p.  157. 
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obvious  sarvival  of  the  time  when  the  juror  was  a  witness. 
It  is  only  by  gradual  steps  that  the  law  has  reached  its 
present  stage  in  the  United  Kingdom  and  the  United 
States.  At  present  the  disabilities  of  witnesses  are  few; 
almost  every  one  is  a  capable  witness,  and  the  mam 
question  has  become  one  of  credibility  rather  than  of 
capability.  It  was  far  otherwise  in  Roman  and  ecclesi- 
astical law  and  in  the  older  law  of  England  and  Scotland. 
'A  reference  to  Tortcre  will  show  that  in  Roman  and 
medieval  law  the  testimony  of  many  persons  was  not 
admissible  without  the  application  of  torture.  At  the 
same  time  a  large  body  of  possible  witne.'^ses  was  excluded 
for  reasons  which  have  now  ceased  to  be  considered 
expedient,  and  was  subject  to  rules  which  have  long 
become  obsolete.  In  Roman  law  witnesses  must  be  idoiiti, 
or  duly  qualified.  Slinors,  certain  heretics,  infamous 
persons  (sufh  as  women  convicted  of  adultery),  and  those 
interested  in  the  result  of  the  trial  were  inadmissible. 
Parents  and  children  could  not  testify  against  one  another, 
nor  could  slaves  against  their  masters,  or  those  at  enmity 
with  the  party  against  whom  their  evidence  was  offered. 
Women  and  slaves  were  under  a  disability  to  bo  witnesses 
to  a  will.  The  canon  law  extended  the  disability  to  testify 
to  an  e.Ycommunicated  person,  and  to  a  layman  in  a 
crimiiial  charge  against  a  clerk,  unlcst  be  were  actually 
the  prosecutor.  In  the  days  of  trial  by  battle  a  party 
could  render  a  witness  against  him  incompetent  by 
challenging  and  defeating  him  in  the  judicial  combat. 
A  policy  similar  to  that  of  Roman  law  was  followed  for 
centuries  in  England  by  excluding  the  testimony  of  parties 
or  persons  interested,  of  witnesses  for  a  prisoner,  and  of 
infamous  persons,  such  as  those  wh*  had  been  attainted, 
or  had  been  vanquished  in  the  trial  by  battle,  or  had  stood 
in  the  pillory.  All  these  were  said  vocem  non  habere. 
Many  systems  of  law  excluded  witnesses  from  policy  of  a 
local  or  temporary  nature.  Women  (q.v.)  were  generally 
regarded  as  wholly  or  partially  incompetent  The  evidence 
of  Jews  was  frequently  rejected  in  Spain  and  other 
countries  during  the  14th  and  15th  centuries.  In  the 
United  States,  while  slavery  was  lawful,  the  evidence  of 
slaves  (and  in  some  States  that  of  free  persons  of  colour) 
was  not  received  for  or  against  whites.  There  were  in 
Roman  law  some  hard  and  fast  rules  as  to  number.  Seven 
witnesses  were  necessary  for  a  will,  five  for  a  mnncipatio 
or  manumission  or  to  determine  the  question  whether  a 
person  were  free  or  a  slave.  Five  was  also  the  number 
necesftary  under  the  Libtr  Feudorum.  for  proving  ingrati- 
tude to  the  lord.  Two  were  generally  necessary,  as  in 
the  Mosaic  law,  as'a  minimum  number  to  prove  any  fact. 
UniuM  roponsio  teitis  omnino  non  audiatur  are  the  words 
of  a  constitution  of  Constantinc.  The  evidence  of  a  single 
witness  was  simply  armiplrna  prohntio,  to  be  supplemented, 
in  drfault  of  a  second  wilncs-t,  by  torture  or  by  reference 
to  oath.  In  the  canon  law  the  evidence  of  a  notary  was 
generally  equivalent  to  that  of  two  ordinary  witnesses. 
The  evidence  of  the  pope  and  that  of  a  witness  who  simply 
proved  baptism  or  heresy  (according  to  some  authorities) 
arc  [icrhaps  the  only  other  cases  in  nhich  canon  law 
dijipcnsed  with  confirmatory  evidence.  In  England  one 
witness  i.^  as  a  rule  KutTirient.  liut  in  certain  coses  two 
or  more  are  ncc>.-s.tary.  Two  must  attest  a  marriage  or  a 
will,'  and  two  are  necessary  for  a  conviction  of  ]>erjury, 
treason,  and  some  other  crimes,  such  as  offences  against 
the  Act  of  Supremacy  of  Eliza)>clb.  In  the  United  States 
the  number  ncrrvtnry  for  the  attestation  of  a  m&rriago  or 
will  is  not  uniform  in  all  the  States.  Sometimes  a  special 
lamber  has   been  fixed  in  England   by  statute  in  exccp- 

*  Th«  »b**nf«  of  Iwo  wilne»w»  <1  -.tx  T.'.t,  howaver,  t.  .■--' 

ItdoM  »  will.      Tli«  irction  r.f  4  I....  IV.  r.    76  jir 

I  of  witoMMi  >t  *  uunruf  •  hu  Uic  btld  to  b«  uci .  .^  -....:.;/. 


tionaJ  cases.  A  curious  Act  of  Richard  II.,  passed  in  1383 
(6  Ric.  n.  St.  2»  c.  5),  fixed  the  number  of  compurgators 
necessary  to  free  an  accused  person  from  complicity  in  the 
peasant  revolt  at  three  or  four.  Corroborative~'evidence 
— not  necessarily  the  evidence  of  another  witness,  but 
corroboration  in  a  material  particular — must  in  England 
be  given  to  entitle  the  complainant  or  plaintiff  to  succeed 
in  an  affiliation  summons  or  in  an  action  for  breach  of 
promise  of  marriage.  The  evidence  of  an  accomplice  also 
needs  confirmation,  if  not  in  strict  law,  at  least  in  practice.! 
The  number  of  witnesses  had  in  one  instance  in  old  Scotch 
law  the  curious  ^ect  of  determining  the  punishment  .  By 
the  assizes  of  King  William,  the  ordeal  of  water  was  under- 
gone by  the  accused  on  the  oaths  of  three  witnesses ;  if  to 
them  the  oaths  of  three  teniores  were  added,  the  penalty, 
was  immediate  hanging.  Witnesses  need  ■  not  now  in 
English  law  be  idonei  or  credible,  except  in  the  case  of 
witnesses  to  bills  of  sale  under  the  Bills  of  Sale  Act,' 
1882.  The  "  credible  "  of  the  Statute  of  Frauds  has  not 
been  repeated  in  the  Wills  Act  (see  Will).  ■  In  the  case 
of  dishonour  of  a  foreign  bill  of  exchange  the  evidence  of 
a  notary  is  required,  and  a  solicitor  must  attest  a  warrant 
of  attorney,  as  was  also  required  for  a  bill  of  sale  from  1878 
lo  1882. 

The  modern  law  of  witnesses  has  been  already  treated  to  a  con- 
siJeL-iblc  extent  under  Evide.nce.  It  should  be  noticed  that  since 
the  date  of  that  article  a  new  rule  of  great  im|wrtance  has  received 
statutory  sanction.  Tlic  rules  of  the  Supreme  Court,  18S3  (Ord.( 
xxxvi.,  r.  38),  enable  the  jud^e  in  all  cases  to  disallow  any  questions' 
put  in  cross-examination  of  any  party  or  other  witness  which  may 
appear  to  him  to  be  vexatious  and  not  relevant  to  any  matter  proper 
to  be  inquired  into  in  the  cause  or  matter.  It  will  auAice  here  to 
give  a  brief  statement  of  ttie  law  as  it  at  present  stands,  rather  by, 
way  of  supplement  to  what  has  been  already  said  than  as  an  ex- 
haustive notice.  Witnesses  may  be  cither  sworn  or  unsworn,  either 
judicial  or  non-judicial,  the  unsworn  and  noli.judicial  almost  coin-' 
ciding.  The  eridcnco  of  judicial  witnesses  may  be  giveu  riio  ixxx 
or  by  deposition  or  athdayit,  the  latter  being  th^moie  usual  course 
in  ch.ancery  and  bankruptcy  proceedings.  Where  evidence  is  taken 
on  commission,  the  usual  course  where  the  witness  is  out  of  tike 
jurisdiction,  the  questions  and  the  witness's  answers  |re  produced 
in  writing  to  the  court  which  issued  the  commission,  it  l>eing  a 
delegation  of  the  authority  of  the  court  As  a  rule  all  witnciises 
coming  before  a  court  of  justice,  whether  to  give  evidence  as  to  a 
fact  or  a  profe.isional  opinion,  must  be  aworn  {see  Oaths).'  To 
this  rule  certain  exceptions  exist  at  common  law  and  have  been 
introduced  by  statute,  the  one  of  the  most  importance  being  tha 
law  by  which  persons  objecting  to  take  an  oath  may  atlirin.  Another 
exception  was  introduced  by  the  Criminal  Law  Amendment  Act, 
1885,  the  Act  allowing  the  evidence  of  a  child  of  tender  years  to  bo 
received  without  oath.  Cut  to  ensure  a  conviction  such  evidence 
must  bo  corroborated.  At  common  law  a  person  merely  produc- 
ing documentary  evidence  need  not  as  a  rule  Ix'  sworn.  A  witness, 
too,  may  be  examined  unsworn  on  the  voir  dire,  as  it  is  called,  to 
decide  the  preliminary  question  of  his  competency,  Non.judicitI 
witnesses  are  those  who  attest  an  act  of  iinusu  t'  v ,  for  the 

due  execution  of  which  tfviitcnre  m.iy  aftcrw-.ii  They 

«re  either  miide  necaaaary  by  law,  as  the  witn-         ■  --'gcs  and 

wills,  or  used  by  general  custom,  as  tho  witiie^Mis  to  decda.  In 
some  c'«e«  the  attestation  has  become  a  mcio  form,  auch  as  tho 
nt;  ' 'he  lord  chancellor  to  »  writ  of  summons  (see  Writ)., 

T;  1  whose   evidence  is  not  received  may  bo  divideil 

ir,;  lit  and  privileged,— clasaes  which  must  bo  cnrefullyj 

distinguished.  Tho  evidence  of  the  former  is  wholly  inadmisiibia; 
that  of  tho  latter  is  admiaaible  if  they  waive  their  privilege.  Among 
the  incompetent  witnesses  are  those  of  too  tender  years  to  under- 
stand the  nature  of  an  oath,  idiolj  and  lunatics,  tlio»e  convicted 
of  p-rjury  under  an  Act  of  Elijaljeth  (see  rsiiJinv),'  and  aceuiod 
parsons  or  their  husbands  or  wives  (except  wher«  tho  trial  is  for 
treason  or  for  i>er»onal  injuries  inflicted  by  one  aiwuse  'tgainst  the 
other).     The  exclusion  of  tho  latter  class  has  led  to  much  die- 

'  The  giving  of  •vidsnce  unswoni  appears  to  have  been  at  one  lime 
reganlr.1  as  a  privilen*.  Tho  men  of  Ilip<in,  for  insUnce,  were  by  a 
charUrnf  Alliflitau  to  be  believed  on  their  yea  and  nay  in  all  duputea. 

'  A  person  convicted  of  perjury  at  common  law  Is  not  on  thai 
account  incompetent  in  Englanil  ;  his  evidence  may  bo  given  for  that 
it  is  worth.  It  is  otherwiu  in  the  United  SUtei,  are  Revued  Sutlites, 
I  5.192  In  France  disability  to  be  a  wilneea  may  U  liinicte.1  as  |«tt 
of  the  punuhment  on  coovlctioB  (or  ccrtua  crimes  (see  IW<  I'fnai 
§42). 
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(iraloa  UBong  EnglUh  Uwy«n.  In  187S  tho  Crimintl  C<xle 
Oominiaion  ncomineudol  that  |iruonrra  •houM  bo  allownl  to  givo 
•Tiitenn  oa  their  own  beh»lf  on  o«th.  Sovernl  rcornt  Acti  h«vo 
mo^lttir^  in  wme  Jfjfre«lherii;our  of  the  comniori  Uw.  Thoacvuscnl, 
or  th*  hiulwud  or  wifo  of  the  mccuseJ,  may  givo  evi.lrnoe  on  oath 
in  c<rt»m  unxrctjinjrs  nominally  criminal,  substantially  of  a  civil 
natur**,  such  as  inJiriments  for  nuisancoor  non*roiiair  of  a  highwuy 
(40  Vict  anj  41  Vict.  c.  14).  Tho  same  is  tho  caso  under  tho 
Merchant  Shipping,  Licensing,  and  Customs  Acts,  tho  Married 
TS'oDcn'a  rrojierty  Act,  1S32,  the  Criminal  Law  Amendment  .\ct. 
ISSJ,  the  Mervhandiso  Marks  Act,  1SS7,  and  other  Acts.  Up  to 
170-,]  the  pnaoner  was  under  tho  further  disability  of  not  being 
able  to  hare  his  witnesses  examine^l  on  oath.  This  harsh  rule, 
borrowed  from  Roman  law,  was  not  abrojfAted  in  Irvl.ind  until 
1711,  in  Scotland  until  1735.  Where  a  wiincis  is  competent,  ho 
ia  alio  compellable,  except  the  king.  The  only  privileged  witnes-scs 
practically  now  recoguiiej  in  England  are  high  officers  of  state, 
executive  or  Judicial,  and  members  of  the  legal  profession,  who 
Bcol  not  divulge  what  has  been  disclosed  to  tnem  in  professional 
cooSdeiice.  cTerg,v  and  medical  men  are  not  privileged,  though 
attempts  have  sometimes  been  made  to  protect  disclosures  to  them, 
eapecially  to  priests  in  tho  confessional.  Any  witness  is  privileged 
from  answering  questions  the  answers  to  which  might  expose  him 
to  penalty  or  forfeiture  or  to  a  charge  of  adultery.  LisU  of  wit- 
nesses iuteuded  to  be  called  by  the  crown  mu»t  bo  supplied  to  tho 
accused  in  charges  of  Trkasox  (j.e.),  and  arc  generally  on  tho  back 
of  the  indictment  in  ordinary  cases,  though  the  prosecution  ia  not 
bound  to  call  them.  In  Scotland  lists  of  tho  witucs^s  are  supplied 
in  all  cases,  and  in  tho  Upited  Sutes  in  capital  charges. 

The  mode  of  securing  the  attendance  of  a  witness  is  by  subpusna 
(wK  "WnT)  in  civil  actions  in  the  High  Court,  by  subpoena  or 
Recoosiiancb  (j.r. )  before  an  assize  court,  by  Summons  (».  e. )  in 
a  couuty  court  or  court  of  summary  jurisdiction.  In  exceptional 
aues  attendance  may  bo  secured  by  writ  of  haixas  corpus  ad  Usti- 
fieandumothy  Wabra.nt(?.  r.)  of  a  secretary  of  state.  In  Scotland 
attendance  is  generally  secured  by  citationv  Disobedience  to  a  sub. 
psna  u  punishable  as  CosTEMKT  of  Court  {q.  n.).'  False  evidence 
itnders  the  offender  liable  to  the  penalties  of  perjury.  Various 
Acts  of  Parliament  deal  with  compclliug  appearnuco  before  com- 
mittees of  parliament,  courts  of  martial,  and  other  tribunals  of  a 
apccial  nature.  A  witness  ia  protected  from  any  action  for  slander 
for  words  spoken  in  the  witness  box.  Ho  is  also  protected  from 
arrest  tundo^  morando^  el  redeittido.  The  scale  of  allowances  to 
witnesses  depends  upon  orders  of  court  made  with  the  approval  of 
the  Treasury.  It  ia  graduated  according  to  the  social  positiou  of 
the  witnesses.  (J.  Wt.) 

WITSIUS,  HERMA.VN-  (1636-1708),  Dutch  theologian, 
was  born  February  12,  1636,  at  Enckhuysen,  North  Hol- 
land, studied  at  Utrecht,  Leyden,  and  Groningen,  and  was 
ordained  to  the  ministry  in  1657.  In  1675  he  became 
professor  of  divinity  at  Franeker,  and  in  1680  he  was 
translated  to  a  corresponding  chair  at  Utrecht.  In  1685 
he  acted  as  chaplain  to  the  Dutch  embassy  sent  to  London 
to  congratulate  James  II.  on  his  accession.  In  1698  ha 
succeeded  Spanheim  at  Leyden,  where  he  died  on  October 
22,  1708. 

Subjoined  iS  a  list  of  bis  more  important  works.  Judmus 
ChristianuttHS, — circa  Principia  Fidci  ct  SS.  Trinilatem^  Utrecllt, 
16CI ;  Dc  (Ecojumia  Ftederum  Dei  eiim  Hominiliu,  1677  (often  re- 
printed, both  in  Latin  and  in  English,  and  still  regarded  as  one 
of  the  clearest  and  most  suggestive  expositions  of  the  so-called 
'•federal"  theology);  Diatribe  de  Scptem  £piatolarum  Apocati/pti' 
tarum  Sensu  Historico ac PropheiicOt  rraneker,  1678;  Ejxrciiatioius 
SaersB  in  Sjpnlotum  quod  Aposlolorum  dicitur  et  in  Orationem 
Doiiinieam,  Franeker,  1681;  iliauUanea  Sacra,  Utrecht,  1692- 
1700  (2  vols.  4to). 

Wirr.     See  De  Witt. 

WITTEN,  a  rapidly  growing  town  of  Westphalia, 
Prussia,  is  fa'/ourably  situated  among  the  coalfields  of 
the  Ruhr,  14  miles  east  of  Essen  and  15  miles  north- 
east of  Elberfeld.  The  coal-mines  in  the  neighbourhood 
provide  abundant  fuel  for  large  cast-steel  works,  iron- 
foandries,  railway  workshops,  machinery  and  boiler  works, 
glass-works,  distilleries,  and  other  industrial  establishments. 
In  1813  the  population  was  3444;  in  1885  it  was  23,903. 

WITTEXBERG,  now  an  unimportant  manufacturing 
town  in  the  pros-ince  of  Saxony,  Prussia,  is  situated  55 
miles  to  the  south-west  of  Berlin,  on  the  Elbe,  which  is 
here  spanned  by  a  stone  bridge  300  yards  long,  and  by  an 

^  In  the  ecclesiastical  courts  It  was  -formerly  punished  by  ExcoM- 
KtixicaTio:)  12.C.). 
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iron  railway  bridge  320  yard.s  long.  Tlio  three  suburbs 
which  adjoin  tho  town  are  not  older  than  1817.  Witton- 
berg  is  interesting  chiefly  on  account  of  its  close  connexion 
with  Luther  and  tho  dawn  of  the  Reformation ;  and 
several  of  its  buildings  are  associated  with  llie  events  of 
that  time.  Part  of  tho  Augustinian  -monastery  in  which 
Luther  dwelt,  at  first  as  a  monk  and  in  later  life  as  owner 
with  his  wife  and  family,  is  still  preserved,  and  has  been 
fitted  up  as  a  "Luther  museum."  The  Augusteum,  built 
in  1564-83  on  the  site  of  the  monastery,  is  now  a  clerical 
seminary.  The  Schlosskirche,  to  tho  doors  of  which  Luther 
nailed  his  famous  ninety-five  theses  in  1517,  dated  originally 
from  1490-99  ;  it  was,  however,  seriously  damaged  by  fire 
during  the  bombardment  of  1760,  and  has  practically  been 
re-built.  The  old  wooden  doors,  burnt  in  1760,  are  replaced 
by  bronze  doors,  bearing  the  Latin  te.tt  of  tho  theses.  In 
the  interior  of  the  church  are  the  tombs  of  Luther,  Melanch- 
thon,  and  the  electors  Frederick  tho  Wise  and  John  tho 
Constant.  Tho  parish  church,  in  which  Luther  often 
preached,  was  built  in  tho  14th  century,  but  has  beeu  much 
altered  since  Luther's  time.  Tho  present  infantry  barracks 
were  at  one  time  occupied  by  the  university  of  AVitten- 
berg,  founded  in  1502,  but  incorporated  with  tho  university 
of  Hallo  in  1817.  Luther  was  apiiointed  professor  of 
philosophy  here  in  1508;  and  the  new  university  rapidly 
acquired  a  considerable  reputation  from  its  connexion 
with  the  early  Reformers.  Shakespeare  makes  Hamlet 
and  Horatio  study  at  Witteuberg.  The  ancient  electoral 
palace  is  another  of  the  buildings  that  suffered  severely  in 
1760  ;  it  now  contains  archives.  Melanchthon's  liousa 
and  the  house  of  Lucas  Cranach  tho  Elder  (1472-1553), 
who  was  burgomaster  of  Wittenberg,  are  also  pointed  out. 
Statues  of  Luther  and  Melanchthon  embellish  the  town. 
The  spot,  outside  the  Elstor  Gate,  where  Luther  publicly 
burned  the  papal  bull  in  1520  is  marked  by  an  oak  tree. 
Woollen  and  linen-weaving,  stocking-making,  leather-work- 
ing, distilling,'  and  brewing  are  carried  on  in  Wittenberg. 
Tho  formerly  considerable  manufacture  of  tho  heavier 
kinds  of  cloth  has  died  out.  Tho  population  in  1885  was 
13,856;  in  1816  it  was  6206. 

Wittenberg  is  mentioned  as  early  as  1180.  It  was  the  capital 
of  the  little  duchy  of  Saxe-Witteubort;  (vol.  xxi.  p.  352),  tho 
rulers  of  which  afterwards  becanio  electois  of  Saxony;  and  it  con- 
tinued to  bo  the  chief  town  of  Snxony  under  tho  Ernestine  electors. 
The  capitulation  of  Wittenberg  (1547)  is  the  name  given  to  tiie 
treaty  by  which  John  Frederick  the  Magnanimous  was  coni^K-llcil 
to  resign  tho  electoral  dignity  ami  most  of  his  territory  to  the 
Albcrtiiic  branch  of  the  Saxon  family.  In  1760  the  town  was 
bombarded  by  the  Austriaiis.  In  1813  it  wjs  refortilied  by  comi- 
inand  of  Napoleon  ;  but  in  1814  it  was  stormed  by  tho  Prussians 
under  Tauentzien,  who  received  tho  title  of  "  Von  Wittenbi-rg"  as 
a  reward.  Witteuberg  continued  to  be  a  fortiess  of  the  third  class 
until  the  reorganization  of  tho  German  defences  after  tho  lounda- 
tion  of  tho  new  empire  in  1871  led  to  its  being  dismantled. 

W£.OCEAWEK,  or  Vlotslavsk,  a  district  town  of  the 
government  of  Warsaw,  on  the  left  bank  of  the  Vistula, 
which  is  crossed  by  an  iron  bridge,  118  miles  by  rail  to 
the  X.W.  of  Warsaw.  It  was  founded  about  1139,  aud 
became  known  under  the  name  of  Vladislavia,  or  Old 
Ladislaus,  as  a  centre  for  trade  of  sorne  importance. 
Later  on  it  fell  into  decay;  but,  owing  to  its  position  ou 
the  great  water  highway  of  Poland  and  on  tho  .railway 
connecting  Warsaw  with  Berlin  and  Pantzic,  its  popul;'.- 
tion  has  rapidly  increased  of  late,  and  now  amounts  to 
22,600.  Its  merchants  carry  on  an  active  trade  in  grain. 
It  has  a  fine  cathedral,  dating  from  the  14th  century. 

WOBURX,  a  town  of  Jliddlesex  county,  Massachusetts, 
United  States,  lies  about  10  miles  somewhat  west  of  north 
from  Boston  ;  it  comprises  within  its  limits  four  villages  of 
greater  or  less  size,  besides  a  small  rural  population.  The 
town  contains  75  miles  of  streets.  The  population  in  18f^3 
was    11,750,   about    three-tenths  of   foreign    birth.     The 
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industries,  which  are  Urgely  manufacturing,  are  connected 
chiefly  with  the  tanning  of  leather  and  the  making  of 
boots  and  shoes. 

Wobum  U  one  of  the  older  toivns  of  Massachusetts  Baying  been 
settled  in  16-12.  Its  powth,  however,  was  slow,  and  it  is  only  in 
recent  years  that  it  has  atUined  to  importance. 

WOELFL,  Joseph  (1772-1812),  pianist  and  composer, 
was  born  in  1772  at  Salzburg,  where  he  studied  music 
under  Leopold  Mozart  and  Michael  Haydn.  After  a 
short  residence  at  Warsaw  he  produced  his  first  opera, 
Do-  miUnlieni,  with  some  success  at  Vienna,  where  it  was 
soon  followed  by  Dis  schime  Milc/imi'ldchen  and  some  other 
dramatic  pieces.  These,  however,  have  been  long  for- 
gotten and  his  fame  now  rests  upon  his  compositions  for 
the  pianoforte,  and  the  skill  with  which  he  is  said  to 
have  met  their  formidable  demands  upon  his  power  as 
an  executant.  ,  The  perfection  of  his  Uclmujw  was  im- 
measurably enhanced  by  the  enormous  stretch  of  his  fingers; 
end  to  the  wide  grasp  of  the  key  board  this  placed  at  his 
command  he  owed  a  facility  of  execution  which  he  turned 
to  excellent  account,  especially  in  his  extempore  perform- 
ances. So  remarkable  were  these  that  even  the  youthful 
Beethoven  did  not  disdain  to  play  in  company  with  him  at 
t^e  house  of  Count  Welzlar,  and  in  memory  of  this  cxhibi- 
fon  of  good-humoured  rivalry  he  dedicated  to  Beethoven 
^=8   Three    Sonatas,    Op.    6.     Quitting   Vienna    in    1.98 


2i»        llllCO       U^^liciiw,        -.,..        -.  -V-----     o 

Vi'oelH  exhibited  his   skill  in  most  of  the  great  European 

capitals,  and,  after  spending  some  years  in  Tans,  made  his 

nr,t   appearance  in   London,   May  27,    1805.     Here   ho 

enjoyed  a  long  term  of  popularity,  crowned  about   IbUS 

by  the  publication  of  his  Sonata,  Op.  41,  conUining  some 

variations  on  "  Life  let  us  cherish."     This,  on  account  of 

its  technical  difficulty,  he  entitled  If  on  Plus   Ultra  ■  and, 

ir.  reply   to  the    challenge,   Uussok's    London  publishers 

rep-.inted  a  sonata  by  that  composer,  originally  called  L< 

Rilour  a  Paris,  with  the  title  Plus  Ultra,  and  an  ironi-al 

dedication   to    Xon    Plus    Ultra.     Woclfl    died  in   Great 

Marylcbone  Street,  London,  May  21,  1812.     Some  stories 

once   current  concerning  his  ruin  by  a  card  sharper  and 

death  upon  a  heap  of  straw  are  proved  to  have  hcen  utterly 

without  foundation.  ,      ,        .  , 

WOULER,  Friedkich  (1800-1882).  chemist,  was  bom 
on'july  31,   1800,  in  fochersheim,  near  Frankfort  on-the 
Main-   While  attending  the  village  school  of  Rodelheim,  he 
received  valuable  additional  instruction  from  his  father,  a 
man  of  more  than  ordinary  acquirements.     In   1812  the 
family  rcmov«d  to  Frankfort,  where  he  entered  the  gym- 
nasium   and  by  the  kindness  of    a   scientific    friend    Ur 
Buch    'was    introduced     to    the     study    of     mineralogy, 
chemistry,  and  physics.     He  afterwards  studied  m=d,c.no 
at  Marburg  and  Heidelberg,  graduating    in  that  faculty 
at  the  latter  university.     Having,  on  the  advice  of  Leo[.o  d 
Gmclin,    decided    upon    devoting    himself    henceforth    to 
chemistry,  he  completed  his  chemical  education  at  Stock- ^ 
bnun,  under  Ber/.cliu.i,  in  whoso  latoratory  he  worked  fori 
acr.nMdcrablotime,  and  with  whom,  duringhis  .ubst^uont 
life,  ho  maintained  the  most  friendly  relations.     While  in 
Sv.-..'..n  he    took  part  in  a  scientific    expedition  through 
K„rw,v,  which  mado  him  acquainted  with  the  brothers 
!■.;>■, .riiart  and  with  Humphrey  Davy. 

Ad.r  hi!,  return  from  Sweden  in  1825.  ho  accepted  a 
c»ll  to  Berlin  as  lea.her  of  chemistry  in  the  then  now-^y- 
erirtod  "«•  •  •-''."  and  remained  there  until  ISJ^, 
When  famil  ^' d  him  to  take  xiy  his  abodo  in 

ScMsel.     Ill    '" '"«r  bccamo  professor  of  chemistry 

inthe  medical  faculty  of  the  university  of  Oottingcn. 
•^,  ,  .....  in  iiig  rnnc,  was  combined  with  that  of 
,  ucrp.1  of  pharm»<y  for  Hanover.      H«  hold  his 

rh  —  MM  „.■■  d«»tli,  which  occurred.  »(Ur  B  short  illness,  on 
ih(i  23rd  September  W82. 


Wohier's  career  as  t  chemist  extends  over  xwo  generations. 
Some  sixty  years  ago,  when  Iho  elementary  nature  of  chlonno  had 
just  been  estabiislicd,  and  the  isolation  of  cyanogen  was  still  a 
novelty,  young  Wohlcr  already  worked  as  an  mvestigator,  the 
same  Wbliler  who  rejoiced  with  the  chemists  of  to-day  over  the 
synthesis  of  indigo.  Of  the  world  of  chemical  discoveiies  that  he 
between  he  inajna  pars /nil.  Within  the  limits  of  the  rrescnt 
article,  however,  it  is  imiwssible  to  do  more  than  indicate  bntlly 
the  nature  of  some  of  his  greater  achievements.  Amongst  these  his 
discoverv  of  cyanic  acid,  and  what  it  led  him  to,  occupy  a  prominent 
place.  From  these  investigations  of  his  the  science  of  org;inic 
chemistry  mav  bo  said  to  date.  . 

When    in  1828,  W6hlcr  prepared  the  ammonia  salt  of  nis  =v.u, 
he  was  astonished  to  find  that  the  salt,  although  made  •)>•  what 
appeared  to  bo  a  straightforward  doublo  decomposition,  did  not 
exhibit  the  character  of  tn  ammonia  salt  at  all,  but  turned  out  to 
be  identical  with   urea,  a   substance  which   heretofore   had  been 
known  only  as  one  of  the  organic  conqKineBts  of  urine.     1  nor 
to  this  discovery  a  wide  and  impassable  gulf  had  in  the  minds 
of   chcmisU   separated   the   mineral    from    the   organic  kingdom. 
Inorganic  bodies  all  appeared  to  be  derivable  from  their  elements  Dy 
a  succession  of  acts  of  bin.iry  combination  ;  the  full  analysis  of  such 
a  body  containcl  in  itself  th«  full  instruction  tor  its  synthetical 
pi-oducliou  in  the  laboratory.     Organic  substances,  on  tho  other 
hand,  weio  supposed  to  bo  things  of  .in  entirely  difTcreul  order: 
in  them  th.o  few  el.inenU  which  they  all  consist  of  were  a-ssume.} 
to  lo  united  with  ono  another,  e.«h  with  each,  in  a  mystenou.. 
manner,  which  could  be  brouglit  .ibout  only  by  the  agency  of     vital 
force."     Vital  force,  it  was  row  seen,  had  nothing  to  do  with  the 
formation  of  urea  at  any  latc.     The  gulf  was  bridged  over,  and  a 
great  and  nevr  morning  full  of  the  highest  proi.mo  jl"'!;"';;    "^' 
chemistry      If  the   promise  was  more   than   fulhlled    if  oiganie 
chemistry  from  a  mere  possibility  develoi«d  into  a  reality,  w-o  owe 
this  chiefly  lo  tho  great  researches  which  were  earned  out  con- 
jointly by  Wuhlcr  and  Liebig.  ,-„,:„„  „., 
One  of  the  first,  if  not  the  lirst.  or  these  was  an  investigation  oil 


Unc  01  tnc  nrsi,  ii  nui  «••=  "•"•■•  "■   "  -"  •• -,.       ,".     ,.-. 

the  oxvgen.ated  .acids  of  cyanogen,  which  tbov  pub -.shed  ii  1830 
In  thei'r  researcli  they  proved,  both  analytically  and  ».v"t'''^li""y. 
that  cyanic  and  cyauuric  acid,  although  distinct  bodies,  h'-v'  th« 
same  elemenUry  composition,  and  that  tho  former  ^^1>«»  »'7?'T 
kept  in  a  sealed-up  tute.  gradually  p.asses  wholly  into  a  V^'f"'^ 
like  neutral  solid,  cyamelide,  which  is  widely  dilfeient  fr<""  <^'"'"- 
Ily  these  discoveries,  and  by -Wohlers  synthesis  of  "■j"'.  '.l'"  »=' 
of  isomerism  wa,  firmly  established,  fompared  with  this  great 
conquest  their  joint  work  on  mellitic  acid  (1830)  and  on  sulpho- 
vinic  acid  (1831)  apiv^ars  small;  it  sinks  '"'<>  ■■"'e'V*'''^",*^ 
viewed  in  the  light  of  their  iinmorUl  researches  on  bitter.almopd 

'"'ln"l832  b?lUp.%lmond.oil  w.-is  supposed  to  bo  to  bitter  almonffi 
what  a  hundred  and  one  other  essential  oil.  are  to  '  ■"■•/■^f'»*;>« 
sources.     Of  iU.  chemistry  nothing  was  known  "''^'J, ''/?'' '"l*' 
it  contains  loosely  combined  prussic  acid,  and  that,  when  kept  for 
a  long  time,  it  is  li.bl.  to  deposit  a  crvsUUin.  solid.  •«""»"» 
^ther  essentl.1  oils  do.     Lieli^  and  Wohlcr,  being  struck  by  th. 
ibsencrfron.  even  powdered  bitter  almonds  of  tho  intense  -sincll 
characteristic  of  the  oil.  set  al«ut  tr. icing  the  latter  to  i^  origin, 
^nd  «on  solved  tho  n««'*°"-     '"  '^30  .R"'"'!";'  -f  »<""7°- 
Charlnrd  had  succecdei  in  extracting  from  bitter  almonds  .  crys  .1- 
hne  nitrogenous  solid,    soluble   vvitliout  deeomposi  .oa^n  alcol lol 
and  in  water,  which  they  clled  ainygdalmo      N\  h,-it  L'^l'-g  »"J 
Wohl'r  found  was  that,  when  bitter.almond  aoa    >.  m. shed  up 
wiU.  wa  er.  this  amygdaline.  by  th.  action  of   the  water  and  . 
ermont  common  to  both  sweet  and  bitter  almonds),  breaks  „p  into 
sug^r.  pnissic  a<id,  and  bitter-almond  «.l..    They  "l*"  ""'  T '^ 
in  sei  araiing  tho  prussic  acid  from  tho  distilled  oil.  and  found  tha 
hul  pu rif;;.,f  oil  t'o  bo  a  non-poisonou.  liquid  of  "•' ^-l""""" 
CH.O.     This  liquid,  when  exposed  to  th.  a.r,  readily  takes  up 
oi yg-n  and  assumes  the  form  of  a  solid,  which  is  ">'"  '"' ^'    ^.• 
L,n,   time  with  <he  qua.i-stearoptono  of  tho  oil  and  with  *>^^"1'' 
b^nrocarid   (MI  nj     Whc-n  treated  with  chlorine   ih.  purified  oil 
y  W  iTa  .■hlo.Vie.Vjl.O.t-l.-th.  chlorine  of  which,  b)'  t'"<»-»J 
li.h    th.   res.^ctiv.   ,K,t«ssi«m   compounds,   ..  ''"l''""'' „»>    'f 
Univalent  in 'bromine    iodine,  .ulph.ir    cy»..o;,.n,  •";'•  ""    ""'^ 
^cnl  with  ammonia,  by  th.  groui.  Nil,     \N  -«-  ;.""•["'''„"" 
hydrochloric  and  benzoic  acl-fs.        n  all     '"«  .7'^'i''"V  i'"  «\f7i 
CII.O  hold, -together;  it  move,  forward,  and  l-aekwani    as  if  • 
wire  a  compound  elemen..-a  .  omnu.n  pi..  ■  llJXn 

of  tho  chemical  student  of  188U   but  a  m  '  "  ,  ,„uch 

•to  tho  rhemi.t  of  183J.      n«rrel.u,.  who  .  '„  7  ii    1 

given  to  d«aing  in  superlatives,  greeted  ll.e  ^l'-'''"?  '",T 
5flAr..'.oiM(  a.  oi»ning  up  .  mw  era  in  organic  ^'>r''"';[.'^. '"^ 
rejooting  the  proUie  nam.  of  benroyl  which  \S  ohier  ""d  '-<•«'>< 
hid  given  to  tLir  radical.  pro,.o.ed  to  name  It  nr-nn^  from  ,^., 
earlv  in  the  day,  or  orlhriiio.  IrOm  iftfti,  th.  dawn. 

Knuril,  impi^nt  in  a  seier.ific  ..n...  but  gr«.er  a.  a  p.«.  of 

expern'nlairork,  wa,  th.ir  joint  "•■''^''  ""VhT*;  and  LUi^ 
After  their   uric  acid   rMwrcli   tho   way.   of   Wohlcr  and   Li.big 


Wt  to  it  ill  the  iulerval,  of  olh-r  -'^T  ?*"'■•  "  '""•"^y'  «n,cs 
tim,  ,uc«>^l.^l  irhol.tin^.  ,".*•''•  '"  l«2n>e  forthe  first 
m«n,  of  .  method  w,i-hi»^"'""'i'"'    ''">   "="»'  "f  clay,  by 

ioto  th. ...  of .  ..J^.  ^^^^^:^-::^^ 


W  O  H  —  W  O  H 


6271 


UP  it,  chlonie  .nd^V:L*.^  '    :^'.':"  °,L^°'''""V  -dny  give. 


K^^:^;;iHfiS'y??^'o;:  -0..;^.^;^- 


wiiVh  W  h       ,K        .  ■""  "'"•■  "i'menUrr  form 

wnica   WohliT  thus  obtained  vta  .  .,~»  _      i        ^ — ""* 

»ac«cJeJ  in  produdn^  Yho  mJ.Tin  S^^  POwder  ;  bnt  iu  1845  ho 
m.talli.  globul«  \\\,l'' r  o,f^H  "''"''•?»  »f  ««U-fused,  fully 
.-v.rt.incJ  Jl  th.  prop;  i'  w  n-  h"  '"I"'',  '"='^*''°°'  ~^">--"y 
ch»,oterbtic  of  thifTul  JJY,  i""'^'*^';^^  ""'^  ■""">"  ^  ''» 
Wohlcr-.  aln,uiniun1  S  fl?«d  "r^n^'whaTn'o^^'o*"  "'  "■■"  "''^" 
onder  thii  name  it  dilfcred  to  it?  now  occurs  in  commerce 

•koM  not  have  s«n  onr^^rill  °  "J^-n'^g^.  That  Wohler 
not  to  be  credit,S^-  if  h.^.«ver      ""I^'f »"  «'  W»  discovery  is 

of  O.,  cir^nmstan.;:  in'rhlit  "r^i  Xce^'  "'""'  ^''-l"-- 

«ou.:orol'i:rj"{iiris^yjrri::;?'  tT  '-''t'  "■  ^«2«  "^  "- 

fall  iatoth.  Berlin  pe"o/wMi.  ?''"«  ».rl>er  metal  reductions 
«»«  for  th.  manfacCe  of  nbke  f.^^  P"^'"  '"'  ""^'^"l  ""^  V'"' 
the  foundation  for  what  ia  now  a  flo^.K^'"  ^u'"'"'  ^'^  "''^  '"'J 
Germany.  The  sevenU  methods  for^h*'  '?™""  "'^"^'^y  '-^ 
cob.lt  ore,  which  ho  des^n ts  il  Us  ^V,:™  "T^f  °'''"^'  ^"'' 
be  M  incidental  outcome  of  this  work.  Th?^^'"  "'''"'"  "• 
hu  favourite  tonics  ;  as  late  as  IS 77  J  ^     '"''J'-''*  "'"^  ''■'°  of 

in  the  pubUoaUon  of  a^hort  P^^  for  1^^'"'  ^?"'''«  ''"'^'  '»  '' 
cobalt  from  ar«nic  and  iron  ^  ^^  separation  of  nickel  and 

dai?  i?'tv„Tir.'o'i°  ."'::'"Sau°^r/io '"  Tr''T  «--  »•>" 

occ«ionally  met  with  iT blown  out  1,1??'?'''''  '"^.''  "^'''^  "<' 
po«d  to  be  metallic  titanium  n,  i        furnace,  had  been  sup. 

that  th.  reputed  metar;h"n'^^u^""^r^''-  •^'''''"  ^'^"^'^ 
torrenu  of  ammonia.  «d  on  furthTln^  ""'"°  *"''''''  ^""""d 
to  b.  a  ternary  comVund  contsl^inL  ,\''"'^,''"'''^"''=<'  "'-'"ystals 
of  a  cyanide  of  the  metal  "?„""■""«  «>'«  o'ements  of  a  nitride  and 
Ungh?na  howto  prepa,^'„,,\'^^^;\'^„"„*"-  "f  f^  «-arch  Wohler 
In  1854  Devilli's  incrceUc  a».m„^    »  'i^  P""  "'^"''^  i«^'d- 

dustrially  caused  WoSo  tu™  hi^^.^„r°''"'^°  .^"'""'■"'°  '»- 
and  almost  forgotten  ch  Id  ofTa  tnt,  ^  'h°  T'°  ■'"  *>>'»■="'>' 
doubt,  was  the  natural  and  i,L  i  «'^"''"'- ,  .Hu  hrst  incentive,  no 
discoverer  of  what  D  wil,^^^  hf""'  *°  '''"'°  'j''  "«'"  as  the 'real 
'ork,  qmt.  honestly  th^Vth;Vfd"br",,?^^"^■S°  ^"''"«fi= 
This  dispute  came  to  a  very  ^Lf '  ,  ''"^  ""'  ^i?'  ">  ^nd  out. 
little  pardonable  hesitation  falTv,Itn^^  'ssu. :  Deville,  after  a 
Md  the  two  henceforth  weri  fri.L  T'"'*?'"^  Wuhlcr's  priority, 
>     The  fi„t  fruit  oMhiaw";"^!'"'''  ''"'"•'  together.'  ^' 

«arch  (published  in  ISM  anT^857W  J,"l  ",  ?™°'"='"«  ^"'"^  re- 
of  an  aJamantin,  and  „?  TipMtoid^'r^n'fd  ,'°,'''''^  ^'''^''y 
known  amorphoos)  modifiduon  nf  1  ^  a'^d-'-on  to  the  long 
jpecie,  subsequently,"  the"  Zhfn^™"-  ?'"  g-^phitoidal 
but  the  adrm^„tin.^,;,o3i  ca  onlTve^to  hH::'*  '°  ^'  "  "'^"''"'  = 
of  ordinary  (carbon)  diamond.  ^  ^  *  '""^  analogue 

wo^ra^fi™d"in1  ^Z'"ur,strJZfT-  ~  -  "«'!  -' 
physicUt  Bnfl)  iS  a  resWch^on  n,J  ^"*  (conjointly  with  tho 
electrolysing  L  .olut"rof  common  aah"'^!?,""^',-'  ""^™-  ^n 
alnminium  as  aposiUve  electro,^  f>°  .  "'"]  ^^icon-containing 
ga,  which  thev  «cogni«d  L  h^dr"L°'''^'''f  ».«'f-i''''''™'>>ablf 
frevioosly  unknown  S^'dride^f  aufcon  °SiH"'*f'",'"u"''/'"'  *''» 
.nb»qaently,  «vith  theco.ope^^  ion  of  iiarti^/'ol;"'''  ^"'■'^  ^''^^" 

Laf  nbnrg  as'  stlicol:  ror^?o'^r:3'L^  sS"T''  •''^  ^/"^«'  -'" 

Space  doe,  not  allow  of  m"re  ?hin^  IIT  ?""'"  ^-hydride. 
r*«rche.  on  meUllic  or  «m?m,.^n,    ""«.  "f^rcnce  to  Wohler's 
of  .hi.  «  yet  little   Z^tt^l'lf^'  T^l     ^"IV;""  '""'- 
«c.nt,on,  came  out  of  hi,  laborato/Tif  i    w^noi  7       ^i'^  "° 
>n    he  stnct  sense  of  the  word      And  LT  '  ?°°° '">' '"°>««lf 

made  to  the  numerous  pr«:e^;hithw?M^  "•  '^v"'""   "*"    ^' 
long  labomtory  practice^^h^^ked  out  for  ,h'  '"  ""^  ""'""'  °^^^ 

for  t.^  0^  ^e;  but  tlXZ  l^\\7di"ectXttl^ 


^CZ  *:;.S1'!!!;„.'^''?  r-^y^'  ?'  ■""-ritoa  was  o„o  of  hi.' 

opix-rtunitv  to   Ifh  ll  v   """'"'■     ■^'•'^'■■'•'s  never  had  the 

anJl  Uebig'la,^  d  0  Sv  sid^ln  "'  ""'.""^  '"  >>'»  laboratory;' 
tingen  l^Lnto.ylllT/J'  tl^^J'  "'•""c'^ri^'io  of  the  Got.; 
diaxticu,.  Ouoitud  n7mth  wil^toTo,?''"  ^^  "'''•'"''''  P'"^°"»' 
another  on  minerals,  a  tW  f '„  m etalir  "^ ^^T'  chomistiy, 
ments;  kt  them  alfm,  to  W  M  ""-'"""rgy,  a  fourth  on  rare  ele- 

sixth,  ;;ould  fin's  "iS'se'rvl' i;^^'lf;„'';:i^,ht  U^'^'^rh^t'^f  ^  °' 

mously  at  first,  hasm^od  through  n"''  "'",''' '^''  P^bl'xl'^d  »na„p 
lated  into  var  ous  flrdcn  lanZat..?""' '''"""'\'""'  ''^■' °  '™'»- 
English.  An,or„valXtSS-r:mi  ""f-'""'""'/.  into, 
ita  character,  is  his  excellent  Air/,!-*  ?^,'''''  "'"i'noro  unique  in 
Analyse  (on  itied  in  d,o  second  1  fr  ^'*""?"'  '«  <l"-  chcmUchm 
mcUu),  of  which  wo  lave  wo  e:1',\"  ,-^"''™ -^""'y^  i"  £«•-' 
.ke  l,im   tho  compil     or:f^f;!"Ll^".=  l'";--     Toyman 


i.ke  him  tho "comp  1  on  Tefth?  boor'"'"!'^-  '"  "  """^ 
trouble  ;  what  must  'have   t^ken   mf  o  P'obably  gave  littla 

valuabletimearohistransTationsof  R  -  l"'?'  r"P,  P""°"  °f  ^^ 
an,i  of  all  the  success  ve"^lunes  of  Re  -f  '  ■"  '^r'T'""^'  ''"'^  <^''™«. 
only  thus  became  really  avaTble  to  t,„?  %'^f''''*"''^''''  ''^''^ 
From  !«■!<!   to„   Mr  1 1     "'^"'"""s  to  tlio  scientific  world  at  larm 

element  in  «Iucirthe  on    LtZlVnTn  unf  "  """^  r'''"''-"^  S*'™"^ 

A  very  e«clle.,t  b.OB,aphy  o  "Sler  hv  n  ?  '"""  '"''  """"■  P"'"- 

*-■  J.,^«/l„.  M„,„,.-£'&l'^^^i'',;;',ygn"'«>«nn  1»  published  In  Iho  i,r,.«, 

WOHLGEMUTH,    Michael"  (1434-1619^     S'2 

stepfather       Tho   ■  !  "  '^'"'"''''^  "^^  *°  a^^'^tant  to  his 

work  of  much  beauty      In  ll"S  I    ^'  '"^'  "   decorative 
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large  series  of  pattitings ;  some  on  the  ceiling  arc  on  panel, 
and  others  on  the  walls  are  painted  thinly  in  tempera  on 
canvc^.  As  a  portrait-painter  he  enjoyed  much  repute,  and 
Eome  of  his  works  of  this  class  are  very  admirable  for 
their  realistic  vigour  and  minute  finish.  Outside  Germany 
Wohlgemuth's  paintings  are  scarce  :  the  Royal  Institution 
at  Liverpool  possesses  two  good  examples, — Pilate  Washing 
his  Hands,  and  the  Deposition  from  the  Cross,  parts  prob- 
ably of  a  large  altarpiece.  During  the  last  ten  years  of 
his  life  Wohlgemuth  appears  to  Lave  produced  little  by 
his  own  hand.  One  of  bis  latest  paintings  is  the  retable 
at  Schwabach,  executed  in  1508,  the  contract  for  which 
still  exists.     He  died  at  Nuremberg  in  1519. 

WOLCOT,  JoH.v  (173S-1819),  painter  and  satirist 
under  the  pscvidonym  of  Peter  Pkvdae,  was  son  of 
Alexander  Wolcot,  surgeon  at  Dodbrooke,  adjoining  Kings- 
bridge,  in  Devonshire,  and  was  baptized  there  9th  Jlay 
1738.  He  was  educated  at  Kingsbridge  free  school  under 
John  Morris,  at  the  Bodmin  grammar  school,  and  in 
France,  and  as  the  result  of  this  training  was  well 
eco.uainted  with  Greek  and  Latin,  and  spoke  French  with 
facility.  For  seven  years  ho  was  apprenticed  to  his  uncle, 
John  Wolcot,  a  surgeon  at  Fowey,  and  it  was  intended 
that  he  should  in  duo  cpurse  succeed  to  the  practice. 
Among  his  uncle's  patients  were  Sir  William  Trelawny  and 
his  household,  at  Trelawne,  near  Fowey,  and  when  Trelawny 
went  to  Jamaica  as  governor  in  1769  he  was  accompanied 
by  Wolcot,  who  had  now  qualified  as  M.D.  of  the  uni- 
versity of  Aberdeen  (Sth  September  1767).  Considerable 
ecclesia.stical  patronage  ^vas  in  the  gift  of  the  governor  of 
Jamaica,  and,  to  render  himself  eligible  for  any  desirable 
living  which  mi^t  fall  vacant,  Wolcot  returned  to  England, 
and  was  ordained  deacon  on  24th  June  1769  and  priest  on 
the  following  day.  With  these  qualifications  he  once  more 
repaired  to  the  West  Indies,  and  in  177L'  became  incumbent 
of  Vere,  Jamaica,  but  on  the  death  of  his  patron  (llth 
December  1772)  he  bade  adieu  to  the  colony,  and  on  his 
arrival  in  England  settled  as  a  physician  at  Truro.  Party 
politics  ran  high  in  that  borough,  and  Wolcot  threw  him- 
self into  the  fray,  making  an  especial  butt  of  an  influential 
merchant,  afterwards  the  representative  of  Truro  in  par- 
liament. In  consequence  of  those  indiscretions  he  left 
in  1779,  and  in  1781  he  fixed  his  permanent  abode  in 
London.  Ho  brought  with  him  the  young  Cornish  artist 
John  Opie,  whose  talents  in  painting  received  the  enthu- 
siastic admiration  of  the  doctor.  Wolcot  exerted  himself 
energetically  in  spreading  the  fame  of  his  young  protegA 
by  puffs  in  the  papers  and  by  introductions  to  the  leaders 
of  fashion.'  From  this  date  be  dropped  tho  profession 
of  medicine,  as  be  had  previously  thrown  ofl  his  clerical 
orders,  and  eirncd  tho  means  of  subsistence  by  his  satirical 
productions.  Wolcot  bad  long  dabbled  in  poetry.  His 
first  cff  vsion,  on  tho  recovery  of  tho  elder  Pitt  from  gout, 
is  said  t  >  havo  appeared  in  Martin'i  Maijanw,  about  1756, 
when  ho  iras  resident  at  Fowey,  and  he  dictated  verses  until 
within  a  few  days  of  his  death.  Many  of  bis  serious  pieces 
were  marked  by  tasto  and  feeling,  and  bis  translation  of 
Thoman  Warton's  I.Atin  epigram  on  sleep  dwells  in  the 
memory  through  its  happy  simplicity.  After  his  settlement 
in  London  ho  threw  oil  with  marvcUoUA  rapidity  a  succcsnion 
of  pun;(cnt  satires.  Oeorge  III.  was  his  favourite  subject 
of  ridicule,  and  his  peculiarities  wore  described  or  distorted 
in  THt  l^vtind,  Pfpt  at  Si  Jtimri't,  The  Jloyal  Viiit  to 
Exrt'r.  Two  of  Wolcol's  happiest  mtircs  on  tho  "  farmer 
king  "  depli-lod  tho  royal  survey  of  Wliitbrcad'a  brewery 
and  tho  king's  wonder  how  tho  apples  got  into  the  apple 
dumplinga.  Tho  most  "nt>;rlaining  biography  which  the 
Bngllsh  language  has  yet  produrcd  was  ridiculed  in  Ati 
EpuUe  to  Jamrt  t jtii^U.  and  in  •  piore  on  Ibo  rival 
'  8m  0/m  and  hu  War  a,  bjr  J.  Ja|><  Ilogart. 


biograpliers,  happily  called  Boziy  and  Piozzi.  The  ieadii.Q 
man  of  science  and  the  adventurous  traveller  fell  under 
his  lash, — the  former  in  SiV  Joseph  £anks  and  the  Emperor 
of  Morocco,  and  the  latter  in  a  Comptimenli.iry  Epistle  to 
James  Bruce.  When  Wolcot  came  to  London  with  bis 
rough  artistic  genius  from  the  west  his  hand  was  directed 
against  the  painters  of  the  day  who  had  already  established 
their  reputation,  and  his  Lyric  Odes  to  the  Aeademicians 
often  turned  their  modes  of  painting  into  a  jest  with 
marvellous  effect.  Wolcot  was  himself  no  mean  artist,  and 
in  1797  there  was  published  Six  Picturesque  Vitics  from 
Fainlinas  by  Peter  Pindar,  tnyraved  hy  Allen.  His 
knowledge  of  the  art  of  painting  lent  force  to  his  strictures 
on  the  academicians  of  the  age.  In  1795  he  disposed  of 
his  works  to  the  booksellers  for  an  annuity  of  £250  a 
year,  which  he  lived  to  enjoy  for  many  more  years  than 
the  purchasers  expected  or  desired.  His  various  pieces 
were  published  in  1796  in  four  octavo  volumes,  and  they 
were  often  reprinted.  His  satires  are  said  to  have  exercised 
such  an  effect  on  public  opinion  that  the  ministers  pres.>!ed 
upon  him  a  Government  pension,  on  condition  that  he 
refrained  from  any  further  attacks  on  the  king's  peculiarities; 
but  it  is  also  asserted  that  he  speedily  declined  to  accept 
it  any  longer,  and  that  he  even  returned  the  moneys  which 
he  had  received.  Like  many  another  ridiculer  of  the 
idiosyncracies  of  others  he  was  himself  very  susceptible 
to  criticism,  and  for  some  attacks  made  on  him  by  Giir>>rd, 
the  editor  of  the  Quarterly  Bet-ietc,  he  attempted  to  bclnli0'.;r 
his  satirical  opponent  in  Wright's  shop  in  Piccadilly,  but 
Gifford  was  too  quick  for  him,  and  Wolcot  was  soundly 
thrashed.  He  died  at  Latham  Place,  Somer's  Town, 
London,  on  14  th  January  1819,  and  oeven  days  later  was 
buried  near  Samuel  Butler,  the  author  of  Htidibras,  in  the 
vestry  vault  in  the  churchyard  of  St  Paul's,  Covent  Garden. 
Polwhcle,  the  Cornish  historian,  was  well  scrjuainted  with  AVolcot 
in  his  early  life,  ami  the  bost  accciint  of  his  ^cslde.^ce  iu  the  wrsl 
is  found  in  vol.  i.  of  Polwhelo's  Traditions  and  in  Polwhole'a  Bio' 
graphical  Sketches,  vol.  ii.  Cvrua  Reddinc  waa  a  frequent  ri-^itor 
at  the  old  man'a  house,  and  Iiks  described  Wolcot'a  later  dajra  in 
his  Past  Celthrilies,  vol.  i.,  and  his  Fifty  i'lara'  Rccollcctims,  Tola, 
i.  nnd  iL  John  T.^.ylor,  "crerybody's  Taylor,"  lived  "on  tha 
most  friendly  footing  with  tho  doctj.-,"  who  tigur-s  in  tho  Jlcccidi 
of  my  Life.  Wolcot's  humour  wos  bro.id,  and  he  carod  li'.lio 
whether  ho  hit  above  or  bolow  tho  belt,  but  ho  had  a  keeo  ore  for 
tho  ridiculous,  and  was  endowed  with  a  wondrous  facility  of 
diction. 

WOLF.  The  zoological  position  and  general  charactera 
of  the  wolf  (Cani'i  lupus)  are  described  in  the  nrliclo 
Mammalia  (vol.  xv.  p.  438),  where  tho  difficulties  that 
naturalists  meet  with  in  separating  and  defining  tho 
numerous  variations  of  the  animals  called  wolves,  dogs, 
jackals,  and  foxes  are  shown.  The  true  wolves  ore 
(excluding  some  varieties  of  tho  domestic  dog)  the  largest 
members  of  the  genu.',  and  have  a  wide  geographic-vl  rr.ngc, 
extending  over  nearly  the  whole  of  Europe  and  Asi-t,  and 
North  America  from  Greenland  to  Mexico,  but  they  are 
not  found  in  South  America  or  Africa,  being  replaced  in 
both  of  these  continents  by  various  species  of  jackals  and 
foxes.  As  might  be  expected  from  this  cxten.iivo  rani^e, 
and  the  varied  character  of  tho  climatic  conditions  of  tli* 
countries  they  inhilit,  they  present  great  diversities  of 
sire,  length  and  thickness  of  fur,  and  coloration,  although 
resembling  each  other  in  all  imjwrtant  structural  characters. 
The.se  dilTorenccs  have  given  rise  to  a  supjosed  multiplicity 
of  »pccic^  expressed  by  tho  names  of  C.  lupus.  C.  tytaon 
(Central  Europe),  C.  laniyrr  and  C.  ni;jer  (Tibet),  C. 
pallipes  (India),  C.  ocridmlnlis,  C.  nuhilis,  C.  mexvanut, 
A-c,  of  North  America,  but  it  is  very  doubtful  whether 
these  ought  to  be  distinguished  a»  other  than  local 
varieties.  In  North  Arrerica  there  is  n  second  distinct 
■mailer  «i>ccic»,  called  the  coyote  or  prairie  wolf 
(Canu    latrans),   an.'    ivrha'.-i    the    Japanese   wolf   (C. 
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koJopkflnx)  miiy  also  be  distinct,  although,  except  for  ita 
Hr.mller  sizn  and  shorter  legs,  it  is  scarcely  ilistiiiguislmblo 
from  the  common  species.  Though  generally  distributed 
throughout  the  Indian  (leDinsula,  the  wolf  is  not  found  in 
Ceylon  nor  in  Burmah  and  Sinm.  The  ordinary  colour  of 
the  wolf  is  a  yellowish  or  fulvous  ^rey,  but  specimens 
have  been  met  with  almost  pure  white  and  others  entirely 
black.  In  northern  countries  the  fur  is  longer  and  thicker, 
and  the  animal  generally  larger  and  more  powerful  than  in 
the  southern  portion  of  its  range.  Ita  habit.s  arc  similar 
everywhere,  and  it  is  still,  and  has  been  from  time  imme- 
morial, especially  known  to  man  in  all  the-  countries  it 
inhabits  as  the  devastatot  of  his  flocks  of  sheep.  Wolves 
do  not  catch  their  prey  by  lying  in  ambush,  or  stealing  up 
close  to  it,  and  making  a  sudden  spring  as  the  cat  tribe  do, 
bat  by  fairly  rurtning  it  down  in  open  chase,  which  their 
speed  and  remarkable  endumnce  enable  them  to  do,  and 
usually,  except  during  summer,  when  the  young  families 
of  cubs  are  being  se^^anitely  provided  for  by  their  j)arent3. 
they  assemble  in  troops  or  ])acks,  and  by  their  combined 
and  persevering  efforts  are  able  to  overpower  and  kill  even 
such  great  animals  as  the  American  bison.  It  is  singular 
that  such  closely  allied  species  as  the  domestic  dog  and 
the  Arctic  fo.T  are  among  the  favourite  prey  of  wolves, 
and,  as  is  well  known,  children  and  even  fuUf  rosvn  people 
ara  not  unfrcquently  the  objects  of  their  attack  whCn 
pressed  by  hunger.  Notwithstanding  the  proverbial 
ferocity  of  the  wolf  in  a  wild  state,  many  instances  are 
recorded  of  animals  taken  when  quite  young  becoming 
perfectly  tame  and  attached  to  the  person  who  has  brought 
them  up,  when  they  exhibit  many  of  the  ways  of  a  dog. 
They  can,  however,  rarely  be  trusted  by  strangers. 

n^e  his'.orj-  of  the  wolf  in  the  Uritish  I«lcs,  and  its  gradual 
fxtirfiation,  has  been  thoroughly  investigated  by  Hnrting  in  his 
work  on  Eiitnrt  British  Animals,  from  whicli  th.0  following  account 
IJ  ibridged.  To  judge  by  the  osteologica^  remains  which  tho  re- 
searches of  geologists  have  brought  to  light,  there  was  perhaps 
scarc';ly  a  county  in  England  or  Wales  in  whiph,  at  one  time  or 
another,  wolves  did  not  abound,  while  in  Scotland  and  Ireland  they 
mast  have  been  still  more  nmnerous.  The  fossil  remains  wliich 
have  Iteen  discovered  in  Britain  are  not  larger  than,  nor  in  any 
way  to  be  distinguished  from,  those  of  European  wolves  of  the 

f resent  day.  Wolf-hunting  was  a  favourite  pursuit  of  the  ancient 
iritoris  as  well  as  cf  the  Anglo-Saxons.  In  Athelstan's  rei','n  these 
animals  abounded  to  such  an  exte-jt  in  Yorkshire  that  a  retreat 
WIS  built  by  one  Acehom,  at  Flixton,  near  f'lley,  wherein  travellers 
might  seek  refuge  if  attacked  by  them.  As  is  well  known,  great 
efforts  were  made  by  King  Edgar  to  reduce  the  number  of  wolves 
in  the  country,  but,  notwithstanding  the  annual  tribute  of  300  skins 
paid  to  him  during  several  years  by  the  king  of  AV.^lefi,  he  was  not 
altogether  so  successful  as  has  been  commonly  imagined.  In  the 
reign  of  Henry  III.  wolvca  were  sufliciently  numerous  in  some 
p«ru  of  the  country  to  induce  the  king  to  make  grants  of  land  to 
various  individuals  upon  the  express  condition  of  their  taking 
measures  to  destroy  these  animals  wherever  they  could  be  found. 
In  EJv.-.ird  II. *8  lime,  the  king's  forest  of  the  Peak,  in  Derbyshire, 
is  especially  mentioned  as  infested  with  wolves,  and  it  was  not 
until  the  reign  of  Henry  VII.  (1485-1509)  that  wolves  appear  to 
have  become  finallj  extinct  in  England.  This,  however,  is  rather 
a  matter  of  inference  from  the  cessation  of  all  mention  of  them  in 
local  records  than  from  any  definite  evidence  of  their  extirpation. 
Their  Ust  retreat  waamrbbably  in  the  desolate  welds  of  Yorksliiie. 
Id  Scotland,  as  might  n«  supposed  from  the  nature  of  the  country, 
the  wolf  mainuined  its  hold  for  a  much  longer  period.  There  is  a 
well-knowo  story  of  the  last  of  the  race  being  killed  by  Sir  Ewen 
Cameron  of  L/>chiel  in  1680,  but  there  is  evidence  of  wolves  having 
•urrived  in  Sutherlandshire  and  other  parts  into  the  following 
century  (perhaps  as  late  as  1743),  though  the  date  of  their  final 
extinction  cannot  be  accurately  fixed.  In  Ireland,  in  Cromwell's 
time,  wolves  were  particularly  troublesome,  and  said  to  be  increas- 
ing in  numbers,  so  that  special  measures  wera  taken  for  their  destruc- 
tion, such  as  the  offering  of  large  rewards  for  their  heads,  and  the 
prohibition  (in  1652)  of  the  exportation  of  "  wolf-dogs,"  the  large 
dbgs  used  for  huriting  tho  wolves.  The  active  measures  taken 
then  and  later  ntduccd  their  numbers  greatly,  so  that  towards  the 
end  of  the  century  they  became  scarce,  but,  as  in  the  case  of  the 
sister  island,  the  date  of  their  final  disappearance  cannot  now  bo 
aacertaineiL  It  ha«  V^en  phi^ed,  upon  the  evidence  of  somewhat 
doubtful  traditions,  a^  late  as  1/66. 


It  is  entiivly  owing  to  tlieir  insular  ponition  that  the  liritisli 
Islands  have  l>een  able  to  clear  theinselves  of  these  fonuiilnlde  and 
destructive  aniuiiils,  for  tho  neighbouring  ei>untry  of  France,  with 
no  natural  barriers  to  prevent  their  incursions  Irom  tho  vast  conti- 
nent to  the  cast,  is  slill  liable  every  winter  to  visits  from  numbers 
of  them,  as  the  f.dlowing  figuies  indicate.  tJoverninent  revvatds 
were  paid  in  1883  for  131C  wolves  destroyed,  in  1884  for  1035,  in 
1835  for  900,  and  in  1S86  for  760.  'i'lio  increase  of  the  reward 
just  before  the  first-named  dato  seems  thus  to  have  had  some  cll'ect 
in  lessening  the  number.  (W.  H,  K.) 

WOLK,  Frikdrich  August  (17r)9-1824),  was  born  in 
1759  at  Hainrode,  a  little  village  not  far  from  Nordhausen, 
in  the  province  of  Hanover.  His  father,  who  was  village 
schoolmaster  and  organist,  was  in  his  way  an  enthusiast  in 
education,  and  gave  his  son  whatever  advantage  is  to  be 
gained  by  the  earliest  possible  cultivation.  In  time  tho 
family  removed  to  Nordhausen,  and  there  young  Wolf 
went  to  the  grammar  school,  where  ho  soon  acquired  all 
the  Latin  and  Greek  that  the  masters  could  teach  him, 
besides  learning  French,  Italian,  Spanish,  and  music. 
This,  however,  was  in -the  earlier  and  (as  he  himself 
regarded  it)  the  idler  part  of  his  scbooltime.  He  pre- 
sently toolc  his  education  into  his  own  hands,  devoted 
himself  entirely  to  classics,  liorrowed  books  wherever  he 
could,  and  rapidly  stored  his  young  and  powerful  memory 
with  their  contents.  Tho  precocity  of  his  attaimuents  was 
only  equalled  by  the  force  of  will  and  confidence  in  his 
own  powers  which  characterized  him  throughout  life. 

After  two  years  of  solitary  study,  at  the  age  of  eighteen, 
Wolf  went  to  the  university  of  Gottingen.  His  first  act 
there  was  a  prophecy — one  of  those  prophecies  which  spring 
from  tho  conscious  power  to  bring  about  their  fulfilment. 
He  had  to  choose  his  "faculty,"  and  chose  one  v.hich  then 
oxi.stoJ  only  in  his  own  mind,  the  faculty  of  "pliilology." 
What  is  even  more  remarkable,  tho  omen  was  accepted. 
He  carried  his  point,  and  was  enrolled  as  he  desired. 

Wolf's  relations  with  Heyne,  who  was  tlien  the  chief 
ornament  of  Gottingen,  form  an  unpleasant  chapter,  which 
may  well  be  passed  over  here.  Heyne  was  a  scholar  of 
little  force  or  originality,  but  he  was  one  of  those  who,  by 
their  power  of  assimilating  and  transmitting  the  thoughts 
of  others,  often  rise  to  the  highest  reputaition.  Wolf  soon 
left  him,  and  fell  back  upon  tho  university  library,  from 
which  he  borrowed  with  his  old  avidity. 

During  the  years  1779-8.3  Wolf  was  a  schoolmaster, 
first  at  Ilfeld,  then  at  Osterode.  His  success  as  a  teacher 
was  striking,  and  he  found  time  to  publish  an  edition  of 
the  Symposium,  which  excited  notice,  and  led  to  his  pro- 
motion to  a  chair  in  the  Prussian  u.'.iversity  of  Halle. 

The  moment  was  a  critical  one  in  the  history  of  educa- 
tion. The  literary  impulse  of  the  Renaissance  was  almost 
spent ;  scholarship  had  become  dry  and  trivial.  A  new 
school,  that  of  Locke  and  Rousseau,  sought  to  make  teach- 
ing more  modern  and  more  human,  but  at  the  sacrifice 
of  mental  discipline  and  scientific  aim."  Wolf  was  eager 
to  throw  himself  into  the  contest  on  the  side  of  anti- 
quity. In  Halle  (1783-1807),  by  the  force  of  his  will 
and  the  enlightened  aid  of  the  ministers  of  Frederick  the 
Great,  he  was  able  to  carry  out  his  long-cherished  ideas,  and 
found  the  science  of  philology.  By  one  of  England's  insular 
aberrations,  the  word  "  philology  "  threatens  to  be  confined 
to  the  study  of  the  forms  of  language.  Wolf  defined  it  to 
be  "knowledge  of  human  natijre  as  exhibited  in  antiquity." 
The  matter  of  such  a  science,  he  held,  must  be  sought  in 
the  history  and  education  of  some  highly  cultivated  nation, 
to  be  studied  in  written  remains,  works  of  art,  and  what- 
ever else  bears  the  stamp  of  national  thought  or  skill.  It 
has  therefore  to  do  with  both  history  and  language,  but 
primarily  as  a  science  of  inUiyretadim,  in  which  historical 
facts  and  linguistic  facts  take  their  place  in  an  organic 
whole.  Such  was  the  idea!  which  Wolf  had  in  his  mind 
when  he  established  the  philological  seminarium  at  Halle. 
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Wolfs  writings  make  little  show  in  a  library,  and  were 
always  sabordinate  to  his  teaching.  During  his  time  at 
Halle  he  published  his  commentary  on  the  Leptines  (1789) 
— which  suggested  to  his  pupil,  Aug.  Boeckh,  the  Public 
EcoHomy  of  Athem — and  a  little  later  the  Prolegomena  to 
Homer  (1795).  This  book,  the  work  with  which  his  name 
is  chiefly  associated,  was  thrown  off  in  comparative  haste 
to  meet  an  immediate  need.  It  has  all  ^he  merits  of  a 
great  piece  of  oral  teaching — command  of  method,  sug- 
gestiveness,  breadth  of  view.  The.  reader  does  not  feel 
that  he  has  to  do  with  a  theory,  but  with  great  ideas, 
which  are  left  to  bear  fruit  in  his  mind  (see  Homer) 

The  Halle  professorship  ended  tragically,  and  with  it 
the  happy  and  productive  period  of  AVolfs  life.  He  was 
swept  away,  and  his  university  with  him,  by  the  deluge 
of  the  French  invasion.  A  painful  gloom  oppressed  his 
remaining  years  (1807-2-t),  which  he  spent  at  Berlin. 
He  became  so  fractious  and  intolerant  as  to  alienate  some 
of  his  warmest  friends.  He  gained  a  plrce  in  the  depart- 
ment of  education;  through  the  exeii  dus  of  W.  von 
Humboldt.  When  this  became  unendurable,  he  once  more 
took  a  professorship.  But  he  no  longer  taught  with  his 
old  success ;  and  he  WTOte  very  little.  His  most  finished 
work,  the'  Dar$tellung  der  AlterthumsieissenscJiaft,  though 
published  at  Berlin  (1807),  belongs  essentially  to  the  Halle 
time.  At  length  his  l^palth  gave  way.  He  was  advised 
to  try  the  south  of  France.  Ho  got  as  far  as  Marseilles, 
and  was  laid  in  the  classic  soil  of  that  ancient  Hellenic 
city. 

I  The  chief  source  of  this  sketch  has  been  the  adi£irable  article  by 
Mr  Mark  Pattiaon  in  the  A'orth  British  Jievic-jj  of  .Tune  16^5,  soon 
(we  beiicTc)  to  be  reprinted  by  the  CJaicndon  Press.  Since  the 
date  of  that  article  'NVolfa  Kleinc  SchH/Un  have  been  editc<l  by 
C.  BernharJy  (Halle,  1869).  The  works  not  included  in  that  col- 
lection are  the  Prohgomena^  the  LttUrs  io  Heyne  (Berlin,  V^'),  the 
commentary  on  the  Lrplines  (Halle,  1789),  and  a  translation  of  the 
Clou'h  of  Aristophanes  (Berlin,  1811).  To  these  must  bo  added 
the  forUsunjcn  c;i  Iliad  i.-iv. .  taken  from  the  j^tes  of  a  pnpil, 
and  c'lited  by  Ustcri  (Bern,  1S30).  (D.  B.  M.) 

WOLFF>,  Charles  (1791-18*3),  author  of  T/ie  Burial 
of  Sir  John  Moore,  born  in  Dublin  in  1791>  was  an 
Irish  clergyman,  curate  of  Ballyclog,  in  Tyrone,  and  after- 
wards of  Donoughmore.  The  poem  seems  to  have  been 
written  when  Wolfe  was  still  a  student  in  Trinity  College, 
Dublin,  and  it  originally  appeared  in  an  Irish  newspaper 
(the  .Vfifiy  Ttlegraph)  in  1817.  The  initials  C.  W.  were 
afhxed  to  it  at  Brst,  but  as  it  was  quoted  from  newspaper 
to  newspaper  these  were  drop(>ed,  and,  eventually  finding 
its  way  into  the  Edinhurgh  Annual  Register,  it  was  claimed 
for  and  by  as  many  people  as  Pvneh't  famou.i  advice  to 
tho»«  about  to  marry.  Wolfe's  Trinity  College  friends 
came  to  the  rescue,  and  one  of  them  (Archdeacon  Russell) 
wrote  a  memoir  which,  in  spite  of  its  being  one  of  the 
dullest  memoirs  »ver  written,  went  through  at  least  eight 
editions — a  curious  testimony  to  the  popularity  of  the 
poem.  Wolfe  died  of  consumption  at  Cork  in  1823.  at  the 
early  ago  of  thirty-two. 

WOLFF,  JikMEs  (1727-1759),  the  hero  of  Quebec,  was 
the  son  of  Licutcnant-Gcncral  Edward  Wolfe,  and  was  born 
in  the  vicarage  of  Wcttcrham,  Kent,  on  January  2,  1727. 
At  an  caily  &ie  ho  evinced  a  keen  interest  in  the  adventures 
and  ochiijvcments  of  war,  and  at  thirteen  accomp.inicd 
bis  father  to  Cartagena.*  Obtaining  a  comniiiwion  os 
ensign  in  iho  12lh  regiment  of  foot  in  1711,  he  embarked 
for  Flandcra  on  the  10th  May  of  the  following  year,  and 
during  the  campoiKn  of  174.1,  in  which  ho  acted  as 
adjatant,  bo  woa  proj'-nt  at  the  t>attlo  of  Dcttingen.  Hav- 
ing exhibited,  in  additinn  to  high  courage,  a  rare  talent  for 
command,  he  received  whilo  yet  a  ynulh  a  commiiwion,  on 
3d  Juno  1744,  as  mpluin  in  the  4th  or  king's  rrgiment  of 
foot,  and  ahcrtly  afttrvrjirds  was  made  brigade  major.  In 
this    ca{«city    ha    took  part    in    the   sui>['rcsaion    of    tbo 


rebellion  of  1745,  being  present  both  at  Falkirk  and  at 
Culloden.  In  January  17-47  he  sailed  for  the  Continent, 
and  for  his  valour  at  the  battle  cf  Lawfeldt  on  the  2J  July 
he  received  the  public  thanks  of  the  commander-in-chief, 
the  duke  of  Cumberland.  On  5th  January  1749  he  was 
gazetted  major  of  the  20th  regiment,  and  in  the  following 
year  he  became  lieutenant-colouel.  In  this  position  he 
began  to  manifest  those  great  qualities  as  a  commander 
which  were  the  secret  of  his  success,  and,  while  introducing 
into  the  regiment  that  perfect  discipline  necessary  to  the 
highest  proficiency,  secured  the  personal  affection  of  almost 
every  soldier.  In  the  luckless  Rochefort  expedition  he 
was  quartermaster  general,  and  by  his  dashing  gallantry 
attracted  the  special  notice  of  Pitt.  'When  therefore  it  was 
decided  in  1 758  to  send  an  expedition  to  Cape  Breton  under 
Amherst,  Wolfe  was  appointed  by  Pitt  brigadier-general. 
Under  the  eye  of  Amherst  and  Admiral  Boscawen  ho  con- 
ducted the  landing  at  Loubburg  through  a  heavy  surf  and  in 
face  of  the  well-directed  fire  of  the  enemy.  He  himself  was 
the  first  to  land,  and  forming  his  division  into  compact  order 
attacked  and  carried  with  the  bayonet  the  nearest  French 
battery,  after  which  he  formed  the  camp.  Chiefly  through 
his  ardent  energy  the  siege  operations  were  brought  to  a 
successful  issue  after  an  investment  of  six  months.  Wolfe 
then  eagerly  lirged  an  attack  on  Quebec,  expressing  his 
determination  to  leave  the  service  if  nothing  further  was  to 
bo  done.  Pitt  not  only  acted  on  his  advice,  but  selected 
him  as  the  leader  of  the  diflicult  and  almost  chimerical 
enterprise.  Quebec,  besides  being  strongly  fortified,  was 
occupied  by  forces  which  greatly  outnumbered  those  placed 
at  Wolfe's  disposal  Jlorcover,  Montcalm  the  French 
commander  bad  an  open  country  behind  him  for  supplies, 
and  was  only  called  upon  to  protract  the  defence  behind 
his  ramparts  till  the  resources  of  the  besiegers  were 
exhausted.  It  was  incumbent  on  Wolfe  to  force  ^lontcalm 
to  givo  battle,  and  this  could  only  be  effected  by 
manoeuvres  of  the  most  daring  kind.  After  bombarding 
the  city  from  the  heights  of  Point  Levi,  Wolfe  made  an 
attempt,  29th  Juno  1759,  to  attack  Montcalm's  camp  in 
front,  but  his  instructions  were  not  carried  out  with  suffi- 
cient accuracy,  and  foreseeing  that  irretrievable  disaster 
was  imminent  he  found  it  necessary  after  the  attack  bad 
begun  to  recall  his  troops  and  retire.  As  the  enemy  were 
now  on  their  guard  against  a  second  attack  of  a  similar 
kind,  Wolfe  saw  that  the  problem  must  be  solved  by  tome 
other  method,  and  after  some  time  spent  in  careful  con- 
sideration be  hit  upon  a  still  more  daring  plan.  In  the 
evening  of  the  12th  September  with  5000  men  he  silently 
descended  the  St  Lawrence  in  boats,  and,  scaling  the 
heights  of  Abraham  in  the  darkness,  drew  up  his  forces  on 
tbo  plains  so  as  to  cut  off  Montcalm's  supplies.  The 
audacity  of  the  movement  was  too  much  for  Montcalm's 
patience.  On  bis  attention  being  called  to  it  he  exclaimed 
"  Oui,  jo  Ics  vols  oil  ils  no  doivent  pas  f  tro  ;  jo  vais  lea 
icrascr."  But  the  genius  of  Wolfe  was  c«]uai  to  the 
occasion.  With  calm  self-possession  bo  forbade  a  single 
shot  to  be  fired  till  the  enemy  were  w^itbin  thirty  yards. 
The  crushing  volleys  with  which  they  were  then  mot, 
followed  by  an  im|)ctuous  attack  with  the  bayonet,  was 
decisive  of  the  action.  While  leading  a  charge  ul  the 
head  of  the  Louisburg  grenadiers,  Wolfo  bed  ono  of  his 
wrist*  shattered  by  a  shot,  but  wrapping  a  handkerchief 
round  it  ho  kept  on.  Another  shot  struck  him,  knd  bo 
still  advanced,  when  a  third  Kidged  in  bis  brciut.  Whilo 
be  was  lying  in  a  swoon  some  one  near  him  exilaiiucd, 
"  Tliey  run;  see  how  they  run  !"  "Who  run  t  "  dcinnnded 
Wolfe,  like  ono  roused  from  sItoji.  "  The  enemy, "  was 
the  answer;  "  they  give  way  ovcrjwherc,"  Wolfo  then 
signified  that  a  regiment  should  bo  sent  down  to  Charles 
river    to  cut  oQ    their  retreat,  and  on  learning  that  bis 
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orders  bad  been  obeyed  he  turned  on  his  side,  and 
niurmurtd  as  his  last  words,  "  Now  God  be  pniiscd,  I  will 
die  in  i»eace."  Montcalm,  the  French  commander,  was 
mortally  wounded  in  the  same  action,  and  died  soon  after- 
••ards.  By  the  surrender  of  Quebec  Canada  was  lost  to 
tho  Frtnch. 

Pi-c  Wricht,  Li^e  of  Major-Ofitml  James  W'o{/i  (ISiI4),  and 
r^rkmui,  Mftlailm  and  Wolfe  (2  vols.,  1884). 

WOLFEXBiTTEL,  a  small  town  in  the  duchy  of 
Brunswick,  is  situated  on  both  banks  of  the  Oker,  7  miles 
to  the  south  of  Brunswick.  It  contains  various  minor 
tribunals,  some  schools,  and  a  small  garrison  ;  and  it 
carries  on  a  few  unimportant  manufactures  (machinery, 
copper  goods,  linen,  cork,  preserves,  <tc.).  Wolfenbiittel, 
in  fact,  may  be  accepted  as  tolerably  rci)rcsentative  of  tho 
average  dull  German  provincial  town,  clinging  more  or 
less  faithfully  to  the  traditions  of  tho  period  when  it  was 
the  residence  of  the  ducal  family.  It  owes  its  chief 
interest  to  its  connexion  with  Lessing,  who  was  ducal 
librarian  there  from  1770  till  his  death  in  1781.  The  old 
library  building,  designed  in  1723  in  imitation  of  the 
Pantheon  at  Rome,  contains  a  marble  statue  of  the  poet. 
The  library,  including  300,000  printed  books  and  7000 
MSS.,  has,  however,  been  transferred  to  a  large  eew 
Renaissance  edifice,  opened  in  October  1887.  It  is  espe- 
cially rich  in  copies  of  the  Bible  and  in  books  of  the  early 
Reformation  period.  Opposite  the  old  library  is  the 
palace,  occupied  since  1835  by  a  theatre,  a  law  court,  and 
a  seminary.  The  ducal  burial-vault  is  in  tho  church  of 
St  Mary.  There  are  two  other  Evangelical  churches  and 
a  Roman  Catholic  church  in  Wolfenbiittel,  and  perhaps 
the  only  other  noteworthy  building  is  the  large  prison. 
The  ancient  fortifications  have  been  converted  into  pro- 
menades, once  a  favourite  r^ort  of  Lessing.  In  1885 
the  population  of  Wolfenbiittel,  including  tho  suburbs  of 
Anguststadt  and  Juliusstadt,  was  13,455.  The  "  Wolfen- 
biittel Fragments  "  are  alluded  to  under  Lessing,  vol.  xiv. 
p.  481  ;  see  also  RsiMARrs. 

A  castle  is  said  to  have  been  founded  o<  tlio  site  of  Woirenbiittcl 
by  R  margrave  of  Meissen  about  1046.  .  When  this  began  in  1267 
to  be  the  residence  of  the  early  Brunswick  or  AVolfonbuttel  line  of 
counts,  a  town  gradnally  grew  up  around  it.  lu  l.'j.i2  it  was  taken 
by  the  Saxons  and  Hessians,  who  however  f  vacuated  it  fivo  years 
later  after  the  battle  of  Miihlbcrg.  In  the  Thirty  Years'  War,  in 
June  1641,  the  Swedish,  under  Wrangel  and  Kbnij(smark,  defeated 
the  Anstiians  under  the  archduke  Leopold  at  "Wolfenbiittel.  The 
town  (Ka--s<d  wholly  into  the  pos-scssion  of  tho  Brunswick- Wolfen- 
bnttel  family  in  1671,  and  for  nearly  one  hundred  years  enjoyed 
the  distinction  of  being  Iho  ducal  capital.  In  1754,  however, 
Duke  Charles  transferred  the  ducal  residence  to  Brunswick,  a  blow 
from  which  WoUenbuttcl  has  never  i-ecovered. 

WOLFF,  Caspar  Friedeich  (1733-1794),  who  is 
justly  reckoned  the  founder  of  modern  embryology,  was 
born  at  Berlin  in  1733,  and  studied  anatomy  and' 
physiology  under  Meckel,  and  later  at  Halle,  where  ho 
graduated  in  medicine  in  1759,  his  thesis  being  his  famous 
Theoriii  Gtnerationis.  After  serving  as  a  surgeon  in  the 
Seven  Years'  War,  he  wished  to  lecture  on  anatomy  and 
physiology  in  Berlin  ;  but  being  refused  permission  he 
accepted  a  call  from  the  empress  Catherine  to  become  pro- 
fessor of  those  subjects  at  the  academy  of  St  Petersburg, 
and  acted  in  this  capacity  until  his  death  in  1794. 

While  the  theory  of  "  evolation  "  in  the  crude  sense  of  a  simple 
growth  in  size  and  uofoldiofi;  of  or;;ans  all  preWously  existent  in  the 
germ  was  in  f-oMession  of  the  field,  his  researches  on  the  develop- 
ment of  the  alimentary  canal  in  the  chick  first  clearly  established 
the  converse  view,  that  of  epigeiusis,  i.e.,  of  progressive  formation 
and  differentiation  of  organs  from  a  germ  primitively  homogeneous 
(lee  Embrtolocy,  vol.  viii.  p.  165).  He  also  largely  anticipated 
the  modern  conception  of  cmbrj'onic  layen,  and  ia  aaid  even  to  have 
fomhadowed  the  cell  theory.  It  is  certain  that  he  discerned,  long 
before  Goethe,  the  leafy  homology  of  the  parts  of  flowers. 

WOLFF,  Christian-  (1679-1754),  is  an  important 
fig-jce  in  the  history  of  philosophj-,  and  his  life  has  more 


dramatic  interest  than  is  usually  the  case  with  an  academic 
teacher.  He  was  the  eon  ot  a  tanner,  and  was  born  at 
Breslau  on  the  24th  .Tanuary  1679.  His  father  had  dedi- 
cated him  before  his  birth  to  a  life  of  learning,  having  been 
disappointed  himself  in  similnr  aspirations,  and  Wolff  ac- 
cordingly received  a  gymnasium  tcjining  in  l!rcslau,  whence 
he  proceeded  in  1699  to  tho  univer.sity  of  Jena.  MVithe- 
matics  and  physics  formed  at  first  his  chief  attraction,  to 
which  he  soon  added  philosophy.  He  studitrJ  the  Cartesian 
philosophy  as  well  as  the  works  of  (frotius  and  I'ufcndorf, 
but  was  chiefly  influenced  by  Tschirnhauscn's  Midicina 
Mt-nHs.  In  1703  he  qualified  as  privat-Joccnt  in  the 
university  of  Leipsic,  where  he  lectured  till  170G,  when  he 
was  called  as  profcs.sor  of  mathematics  to  Halle.  Before 
this  time  he  had  made  the  acquaintance  ot  Leibnitz,  of  whose 
philosophy  his  own  system  is  a  modification.  In  Halle 
Wolff  limited  himself  at  first  to  mathematics,  but  on  the 
departure  of  a  colleague  he  annexed  physics,  and  presently 
included  in  his  lectures  all  the  main  phikwophical 
disciplines.  Ho  followed  the  example  of  Thomasius  in 
lecturing  in  German  instead  of  Latin.  This  fact,  and  the 
remarkableclearness  of  his  exposition,  causedhis  classrooms 
to  be  crowded.  Ho  also  became  known  as  a  writer  to  a 
wider  circle,  and  was  made  member  of  the  Royal  Society 
of  London  and  the  Academy  of  Berlin.  But  the  claims 
which  Wolfl  advanced  on  behalf  of  the  philosophic  reason 
appeared  impious  to  his  theological  colleagues.  Hallo  was 
the  headquarters  of  Pietism,  which,  after  a  long  struggle 
against  the  rigidity  of  the  older  Lutheran  dogmatism, 
had  itself  assumed  tho  characteristics  of  a  new  orthodoxy. 
This  orthodox}-,  represented  by  Joachim  Lango  and  A.  H. 
Francke,  considered  the  cause  of  smpernatui-alism  en- 
dangered by  a  philosophy  which  professed  by  the  un- 
a-ssisted  reason  to  present  the  whole  universe  as  a  rational 
and  necessarily  determined  system.  Wolff's  professed  ideal 
was  to  base  theological  truths  on  evidence  of  mathematical 
certitude.  Personal  grounds  accentuated  the  bitterness. 
Strife  broke  out  openly  in  1721,  when  Wolff,  on  the 
occasion  of  laying  down  the  office  of  pro-rector,  delivered 
an  oration  "  On  the  Jloral  Philosophy  of  the  Chinese," 
in  which  he  praised  the  purity  of  the  moral  precepts  of 
Confucius,  pointing  to  them  as  an  evidence  of'  the  power 
of  human- reason  to  attain  by  its  own  efforts  to  moral  truth. 
The  attacks  and  accusations  in  connexion  with  this 
address  were  unsuccessful  at  the  time,  but  Wolff  con- 
tinued to  give  offence  to  his  colleagues,  and  to  Lange  in 
particular,  by  his  action  in  tho  filling  up  of  university 
chairs,  and  in  1723  a  disappointed  pupil,  a  decent  in  the 
same  university,  published  a  hostile  criticism  upon  WoliT's 
system,  at  the  instigation,  it  is  said,  of  Lange.  This  was 
contrary  to  university  etiquette  and  statute,  aud  Wolfl' some- 
what injudiciously  appealed  to  the  Government  for  an  in- 
terdict upon  such  attacks.  He  succeeded  in  obtaining  this, 
but  his  enemies  retaliated  by  sending  to  court  a  uaited 
representation  of  the  dangerous  character  of  his  views. 
Through  a  worthless  courtier,  they  gained  the  ear  of  the 
king,  Frederick  William  I.,  by  a  concrete  example,  which 
touched  him  most  nearly.  If  one  of  His  Majesty's 
famous  grenadiers  at  Potsdam  .should  desert,  the  king 
would  have  no  right,  it  was  represented,  upon  the  principles 
of  Wolff,  to  punish  the  man,  seeing  that  he  only  did  what 
it  was  necessarily  predetermined  that  he  should  do.  The 
result  of  this  representation  was  swifter  and  more  drastic 
than  AVolff's  bitterest  enemies  had  calculated  on.  On  the 
13th  November  1723  a  cabinet  order  arrived  in  Halle  de- 
posing Wolff  from  his  office,  and  commanding  him  to  leave 
Halle  and  quit  Pru.ssian  territory  within  forty-eight  hours  on 
pain  of  a  halter.  The  same  day  V/olff  passed  into  Saxony, 
and  presently  proceeded  to  Marburg,  to  which  university  be 
had  received  a  call  before  this  crisis.  _  The  landgrave  ot 
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Hesse  received  Mm  with  every  mark  of  distinction,  and 
the  circumstances  of  his  expulsion  drew  universal  atten- 
tion to  his  philosophy.  It  was  everywhere  discussed,  and 
over  two  hundred  books  and  pamphlets  appeared  for  or 
against  it  before  1737,  not  reckoning  the  systematic 
treatises  of  Wolff  and  his  followers.  The  seventeen  years 
which  Wolff  spent  at  Marburg  witnessed  the  publication  of 
his  chief  works,  and  the  rise  of  his  philosophy  to  almost  un- 
disputed sway  throughout  Germany.  His  earlier  treatises 
were,  like  his  lectures,  composed  in  German : — a  treatise  on 
lo^c,  called  Vemiin/tiye  Gedanken  von  den  Krd/ten  des 
meiuchlichen  TerstanJts  (1712)  ;  ametaphysic,  Yerniinflige 
Gtdankcn  wn  Gott,  der  Welt,  und  der  Seete  des  Mensc/ien, 
aucJi  aller  Diiu/e  iiherhaupt  (1719) ;  treatises  on  ethics  and 
politics  with  similar  titles  (1721)  ;  three  on  the  philosophy 
of  nature  (1723-4-5),  followed  by  an  encyclopitdie review  of 
his  system  in  1726.  From  that  time  he  began  to  go  over 
the  same  ground  more  fully  and  methodically  in  a  series 
of  Latin  works.  The  logic,  ontologj-,  cosmologj-,  and  em- 
pirical psychology  appeared  between  1728  and  1732, 
followed  by  the  rational  psychology  and  natural  theology 
in  1734.  Meanwhile,  after  some  years  the  king  of  Prussia 
made  overtures  to  Wolff  to  return,  and  in  1739,  by  the 
irony  of  events,  a  cabinet  order  prescribed  the  study  of  the 
Wolffian  philosophy  to  all  candidates  for  ecclesiastical  pre- 
ferment. In  17*0  Frederick  William  died  suddenly,  and 
one  of  the  first  acts  of  his  successor,  Frederick  the  Great, 
was  to  recall  Wolff  to  Halle  on  the  most  flatttring  and 
advant.^.geous  terms.  His  entry  into  Halle  on  the  6th  of 
Decera'ijer  1740  partook  of  the  nature  of  a  triumphal  pro- 
cession. In  1743  he  became  chancellor  of  the  university, 
and  in  1745  he  received  the  title  of  "  freiherr  "  from  the 
elector  of  Bavaria.  But,  though  he  was  thus  loaded  with 
honours,  and  his  philosophy  tverj-where  triumphant,  he 
found  that  he  had  outlived  his  power  of  attracting  the 
academic  youth.  His  matter  was  no  longer  fresh,  nor 
were  his  own  powers  what  they  had  been  when  he  left 
Halle  seventeen  years  before,  and  he  had  the  bitter  ex- 
perience of  lecturing  to «mpty  classrooms.  He  died  on 
the  9th  April  1754,  in  the  seventy-s>ixth  year  of  his  age, 
fourteen  ye'irs  after  his  return  to  Halle. 

Tlio  W'>jll!i-^n  philosophy  held  almost  unJuputed  Bway  in 
Ccrmntiv  till  it  wa»  difiplacfJ  by  the  Kantian  revolution.  It  is 
rucntitily  a  coinDion-bcnsc  adaptation  or  watcriny-down  of  the 
Lribnitian  >yitrm ;  or,  om  we  can  hart'Iy  6pi-dk  of  a  sybtem  in  con* 
n«iori  with  Leibnitz,  Wolff  may  be  said  to  have  mcihouizod  aud 
rnlui'cd  to  doi;inatic  form  the  thoughu  of  his  grvat  predecessor, 
»*,-  1  '.  I  -Tever,  lose  the  greater  i"art  of  their  huggestivenvss 
in  Since  his  ]'hiloso['hy  disappeared  before  the  influx 

of  ;  T,\  the  ap[M-arauce  of  more  speculative  minds,  it  has 

bceu  »,i*-l.^uiary  to  dwell  almost  exclusively  on  its  dcfecta— the 
want  of  depth  or  freahnens  of  in:'i^ht,  and  the  aridity  of  its  nco- 
•chobstic  formalism,  which  tendi  to  p  lupseinto  verboM  platitudes. 
But  thi»  ia  to  do  injustice  to  Wolffs  real  nicritn.  rhcso  art 
mainlv  his  c-.mprchcniivo  view  of  philosophy,  as  embracing  in  its 
11).  Ill  lield  of  huDun  knowledge,  his  insistince  every- 

w!'  i.id  ni'<tho4lic  exposition,  niul  )ns  contidcnce  in  the 

J.-,  to  r-'duco  all  subjects  to  this  form.     To  these  must 
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general,  psychology  of  the  soul  ts  a  simple  non-ertended  sahstanct, 
cosmology  of  the  world  iia  a  whole,  and  rational  theology  of  the 
existence  aud  attributes  of  God.  These  are  best  known  to  philo- 
sophical students  by  Kant's  treatment  of  them  in  the  Criiiqve  of 
Pure  JUaxm.  Practical  philosophy  is  subdivided  into  ethics, 
economics,  and  politics.  WoltTs  moral  principle  is  the  realisation 
of  human  perfection.  (A.  SE.) 

WOLF-FISH.     See  Sea-Wolp. 

WOLFRAM  VOX  ESCHENBACH,  mediaeval  German 
poet,  lived  in  the  latter  part  of  the  l-2th  and  the  early 
part  of  the  13th  century.  Little  is  known  about  the 
facts  of  his  life,  and  such  knowledge  as  we  possess  is 
derived  wholly  from  his  own  writings.  He  belonged  to 
a  poor  but  noble  family.  He  speaks  of  himself  as  a 
Bavarian,  and  refers  to  the  count  of  Wertbeim  as  his 
feudal  lord.  His  home  was  the  castle  of  Eschenbach 
(near  Ansbach),  and  in  the  churchyard  at  Eschenbach 
what  was  said  to  be  his  grave  was  shown  as  late  as  the 
beginning  of  the  17th  century.  He  spent  some  time  at  the 
court  of  Hermann,  landgrave  of  Thuringia,  where  he  met 
Walther  von  der  Vogelweide,  to  whom  he  makes  two 
references  in  his  works.  Wolfram  survived  Hermann, 
who  died  in  1216.  His  residence  at  the  Thuringian  court 
led  to  his  being  included  among  the  poets  who  were 
afterwards  said  to  have  taken  part  in  a  great  comjjetition 
for  j)oetic  supremacy  at  the  Wartburg.  Wolfram  seems 
to  have  been  happily  married,  and  to  have  bad  children. 
In  politics  he  was  a  supporter  of  the  emperor  Otho  IV. 
He  understood  French,  but  could  neither  read  nor  write. 

His  greatest  work  is  Parzivat,  an  epic  poem  completed  between 
1205  and  1215.  It  combines  the  story  of  the  Holy  Grail  uitil  in- 
cidents from  the  legcntU  uf  southern  r  runce  about  the  old  princes 
of  Anjouand  from  the  lejicudarv  history  of  .\rthur  and  the  Knights 
of  the  Bound  Table,  To  AVollnim's  contemporary,  Gottfried  tff 
Strasburg,  the  style  of  this  poem  seemed  abstract  and  obscure  ; 
aud  Parzival  certainly  lacks  the  lightue.-^  ond  grace  of  Goitfritxl'i 
masterpiece  Tristan.  It  has,  however,  high  imagiuati\c  tjualities, 
and,  regarded  as  a  whole,  iii  the  most  spleudid  achitvenicnt  in  the 
literature  of  Germany  during  the  period  of  Middle  High  German. 
Even  in  Wolfram's  day  the  poem  produced  a  profound  impres- 
sion, aud  io  the  15th  -century  it  was  still  so  warmly  appreciated 
that  it  was  one  of  the  (srliest  works  made  acccssil  le  to  the  public 
through  the  invention  if  printing.  The  principal  authority  used 
by  Wolfram  seems  to  have  been  the  Contt  del  Oral  of  Chrestien  d» 
Troyea.  He  mentions,  liesidcs  this  work,  a  poem  by  Kiot,  a  Pn>- 
vcu9al  poet ;  but  nothiig  is  known  of  Kiot,  and  it  may  be  that  be 
never  really  existed,  'whatever  may  have  been  the  sources  of 
Parzivai,  V/oIfram  gav«i  to  ever)'thing  ho  borrowed  from  oihera  a 
wholly  new  character,  inipre^^ing  u[>on  it  strongly  the  niork  of  hit 
own  great  ideal  s|arit.  lii-sides  his  chief  work  and  various  lyria 
he  comltoeed  two  epic  fragments,  TUurel  and  Willehatm,  the 
former  before  Parzival,  the  latter  after.  TUtirtt,  a  lore-tale,  be- 
longs to  the  same  cycle  of  legends  as  the  story  of  Parzival,  aud,  so 
I  far  as  form  is  concerned,  it  is  the  brightest  and  moi^t  artistic  of 
Wolfram's  works.  li^itUhnhn  presents  the  legendary  history  of 
St  William  of  Orange,  a  contemporary  of  Charlemagne.  The  so* 
called  third  [Mrt  of  this  [HK-m  was  continued  by  Ulricli  von  Tttr- 
heim  about  1250,  the  firtt  part  by  Ulrich  von  dcm  Turlin  between 
1252  and  127(>. 
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WOLLASTON,  William  (16.'i9-1724),  English  philo- 
sophical writer,  was  bom  at  Coton  Clanford  in  SStuSord- 
shire,  March  16.^9.  He  was  educated  under  disadvantages 
both  at  iichool  and  at  the  univcraity,  but  left  hia  college 
(Sidney,  Cambridge)  with  a  high  reputation  for  his 
uc(|uirt'ments,  in  S<<ptrml<cr  1681.  He  then  became 
Bssiatant-mostcr  of  the  Birniingbani  grammar  school,  and 
in  that  po.vition  took  holy  orders.  In  1688  an  uncle 
unexpectedly  left  bim  an  ample  fortune,  on  which  he 
retired,  inuving  to  London,  wlioro  bo  married  a  lady  of 
fortune,  and  devoted  himnolf  to  his  domestic  duties  and 
the  pursuit  of  learning  and  philosophy.  In  his  studica  he 
uccupiuJ  himself  more  especially  with  thu  fomulnlioii  of 
the  common  doctrines  of  "  natural  rchgion."  which  well 
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in  tluMe  years  so  universally  discussed.  The  gnbstnnco  of 
Jiis  thinking  on  tteso  doctrines  he  ombixtioil,  towards  the 
*.id  of  his  lif^;  in  the  one  book  by  which  ho  is  now 
reinemborod,  Tl>f  M<liirio:i  cf  Xalmt  Ddinenteil,  tho  first 
eJitioB  of  which  was  privately  printed  in  1722,  and  tho 
Kcond,  revise^,  in  172-1.  He  died  in  October  of  the 
same  vcorr 

Wolluton'a  lttUgio»  <^  Xaturt,  vrltich  falls  betwetn  Clarko's 
Pixvurst  of  (As  I'nchaHfffabti  Obiigations  cf  Xatural  JUligion  and 
Bailer's  SrrmaHj,  wis  ono  of  the  popular  pniliwophioal  books  of  its 
day.  More  than  lO.C'''  copies  of  it  wore  soKi  in  a  few  years.  It  was 
highir  v»liicil  ly  Hi.-l,.'p  Hiitler  ami  a  farouiito  book  of  Qiioon 
Caroline,  the  wife  oi'  Geurge  II.,  aiul  she  ordenyl  tho  umnerous 
>|Uatation>  from  Ijtin,  Greek,  and  Helirew  iu  tho  notes  to  bo 
tnuuiUttd  into  Ku^lish  for  her  use.  To  tho  8th  edition  (1750) 
was  aaJed  a  life  of  the  anthor.  Though  tho  book  is  now  re- 
incnilvrvil  chiefly  for  the  theory  of  the  nature  of  moral  goovl  and 
eTil  ailvoeateJ  in  it,  it  was  rather  its  defence  of  natural  religion, 
ami  its  bold,  aomctiniui  oripnal,  peuctiating,  and  often  eloquent 
discussion  of  grejt  ethical  religious  problems  which  secured  for  it 
"  deserved  reputation."  It  was  designed  to  bo  an  ans»-er  to  tho 
two  questions— Is  thera  such  a  thing  as  natural  religion  i  and 
If  there  i%  what  is  it  I  Wollaston  starts  with  the  assumption 
that  religion  and  morality  are  identical,  and  labours  to  show  that 
religion  is  "tho  pursuit  of  happiness  by  tlio  practice  of  tnilh 
and  reason."  The  moral  theory  on  which  ho  values  himself  as 
propounding  a  view  met  with  nowhere  else  is  that  moral  evil  is  tho 
practical  denial  of  a  true  proposition  and  moral  good  tho  aOirma- 
tion  of  it.  To  steal  is  wrong  because  it  is  to  deny  that  tho  thing 
stolen  is  what  it  is — the  properly  of  another.  In  WoUaston's 
riew  "  happiness"  occupies  a  large  place.  Ho  makes  pain  an 
evil  and  pleasure  a  good.  Happiness  is  a-duty  and  an  end  to  be 
aimed  at  Dv  every  intelligent  being.  He  makes  the  production  of 
happiness  also  tho  test  of  the  lightness  or  wrongness  of  all  social 
regulations.  But  he  admits  that  in  this  world  ha|ipincss  and 
Tirtue  only  tf»d  to  coincide,  and  derives  from  their  defective  coin- 
cidence his  argtiment  for  a  state  of  future  rewards  and  punishments. 

Iq  addition  to  thit  worV  Wollostoa  pnbHshe^l  anonyit^ntiitly  a  riimll  book  On 
the  D*ti/n  oft\e  Booi  o/  Ec^Usiasln,  or  Uu  I'nrtatunaltfnttt  of  ilen't  Rfitteis 
Co%t<nlion/or  Ik*  Fftt^it  Eniofmentt,  reprtienttd  in  an  Enylxih  Potm,  London, 
Iffll.  Th9  nibject  of  the  U^k  is  sumclently  hidlcnte!!  In  its  title,  and  wua  In 
torn  and  aixurncnt  to  irurthlcu  tliat  Ita  tuliior  consulred  hl9  reputation  by  Im- 
mediately aDpfireaslne  It.  It  Is  now  very  scarce.  Tbe  unlvei-filty  library  of 
tCombridcc  po.i»«-^»3«»  a  copy. 

See  W>!li.rr-n>  I!fc  prrflxcd  to  the  8th  cd.  of  his  Religion  of  Mature;  John. 
Cla'.       "  ■  \f  notion  of  Uoral  Good  ami  Eci!  adeanctj  in  a  lati 

io.  .  '  Stiturf  DtlinfattJ,  London,  1725;  Dicclisler.  I'eber 

IT.  ,  '-!>,    Krlancen,    1)^^';    Leslie    Stephen's   Hittory'of 

Eny-i. .  .  .,  ~,  .  .  .  .  .-■  ,.i:j.\tfmtfl  Ce^uurg.  Lomlon,  1S76,  ch.  Hi.  and  ch.  Ix,; 
H.  Sidrwlck*  Huiorf  of  Eihiei,  1686,  p.  I»t  tq.  A  French  translation  of  hia 
book.  CbaueSt  d*  la  Religion  A'aluntU,  appeared  at  ITic  ILiRue  In  171'6. 

WOLLASTON,  Willia^  Hyde  (1760-1828),  chemist 
and  natural  philosopher,  was  born  at  East  Dereham, 
in  Xorfolk,  on  August  6,  1766,  the  second  of  seventeen 
children.  Hia  father,  tho  Jiev.  Francis  AVollaston,  rector 
of  Chislehurst,  grandson  of  William  Wollaston  noticed 
above,  was  an  enthusiastic  astronomer.  Wolla.iton  studied 
at  Caius  College,  Cambridge,  of  which  he  remained  a 
fellow  until  his  death.  Ho  took  the  degree  of  il.B.  in 
178",  and  that  of  M.D.  six  years  later,  and  commenced  to 
practise  medicine  iii  1789  at  Bury  St  Edmunds.  Failing 
to  make  headway  he  removed  to  London,  where  he  was 
equally  unsuccessful.  He  applied  for  a  vacant  physician- 
ehip  at  St  George's  Hospital,  but  was  not  appointed ;  and 
he  never  got  over  the  feeling  of  irritation,  which  indeed 
led  him  to  abandon  medicine  altogether.  WoUaston  betook 
himself  to  original  research,  and  for  a  time  ranged  pretty 
impartially  over  the  sciences.  He  is  said  to  have  accumu- 
lated a  fortune  by  the  manufacture  of  platinum  and  of 
various  optical  and  mechanical  inventions.  Ho  devoted 
much  attention  to  the  affairs  of  the  Hoyal  Society,  of  which 
he  was  elected  a  fellow  in  1793  and  made  secretary  in 
1806.  For  many  years  he  was  a  vice-president,  but  did 
not  care  to  enter  on  competition  with  Sir  Humphry 
Davy  when  the  latter  was  elected  "president  in  IS 20. 
Beyond  appearing  at  tho  meetings  of  learned  societies 
Wollaston  took  little  part  in  public  affairs ;  he  lived  alone, 
conducting  his  inve-^tigations  in  a  deliberate  and  very 
eschaustive  manner,  but  in  the  most  rigid  seclusion,  no 
person  being  admitted  to  his  laboratory  on  any  pretext. 
Towartb  the  close  of  1828  he  felt  the  approach  cf  the 


fatal  malaay — tx  tumour  in  the  brain — and  devoted  his 
last  days  to  a  careful  rcvisal  of  his  unpublished  rcsettrches 
and  industrial  processes,  dictating  several  papers  on  these 
subjects,  which  werff  afterwaids  published  in  tho  riiilo- 
fop/iical  Transactions.  On  DecoinLer  22,  1828,  he  died, 
as  ho  had  lived,  self-possessed,  stern,  and  silent. 

WoUaston's  character  presents  a  very  leiiiarknble  ai.nlogy  with 
'  that  ol  Henry  Cavenilish  :  both  studied  all  branches  of  science ; 
both  were  highly  respected  by  their  contonipoiaries  foi  intellectual 
power  and  achievements  in  research  ;  both  were  reserved  niid 
distant,  making  few  friends,  never  acting  from  impulse,  but 
occasionally  displaying  une.xpected  generosity.  AVoILastoii's  char- 
acter can  only  be  partially  divined  from  his  public  actions  and 
relations  with  other  scientific  men,  and  unfortunately  ilo  other 
data  are  available.  A  dispute  as  to  priority  in  discovering  electro- 
magnetic rotation  is  referred  to  under  Karadav,  vol.  ix.  p.  29  ; 
and  snggestious  as  to  tho  prior  invention  of  hia  process  of  manu- 
facturing platinum  are  to  bo  found  in  the  article  Platinum  (vol. 
xix.  p.  190).  Tho  incidents  associated  with  tho  discovery  of  the 
metal  palladium  were  more  serious  than  either  of  these.  AVoUaston 
detected  this  element,  extracted  a  coiisiderable  quantity,  and  ex- 
posed it  for  sale  in  au  instrument-maker's  shop,  calling  attention 
to  it  by  au  anonymous  advertisement.  A  chemist,  Chcnovix, 
purchased  some  of  the  metal,  and  concluded  from  a  few  hiusty 
experiments  that  it  was  an  amalgam  of  platinum.  He  submitted 
a  paper  to  tho  Royal  yocioty,  which  Wollaston  as  secretary  read, 
after,  it  is  said,  vainly  advising  Chcnevix  to  withdraw  it.  A  con- 
troversy, supported  by  elaborate  series  of  experiments,  took  place, 
and  was  only  terminated  when  "Wollaston  acknowledged  that  he 
was  tho  discoverer,  and  described  the  process  of  extraction  from 
tho  ores  of  platinum.  Chcnevix  was  disgusted,  and  deserted 
chemistry.  Yet  Wollaston  was  a  most  thorough  and  con.^eientious 
worker:  it  was  his  extreme  caution  in  coming  to  conclusions  until 
the  facts  were  irresistible  that  occasionally  led  him  to  the  unfor- 
tunate method  of  tentative  anonymous  publication ;  but  the  same 
quality  ensured  a  solidity  and  trustworthiness  in  his  Royal  Socii;tj 
memoirs  which  mako  them  models  to  subsequent  investigators. 

Most  of  WoUaston's  papers  deal  more  or  less  directly  with 
chemistry,  but  they  diverge  beyond  that  science  on  all  sides  into 
optics,  physiology,  botany,  acoustics,  astroneniy,  and  even  touch 
on  art.  He  discovered  the  metals  palladium  and  rhodium,  and 
proved  the  identity  of  columbiiim  with  titanium.  Tho  miiute 
scale  on  which  his  analytical  processes  were  carried  out  was  rendc-ed 
possible  by  his  extraordinary  keenness  of  sight  and  neatness  in 
manipulation. 

The  Royal  Society  awarded  him  a  royal  medal  for  his  procesi  of 
manufacturing  platinum, — a  work  which,  in  its  immediate  effects, 
it  is  almost  impossible  to  over-estimate.  ^Vollaston  was  the  first 
to  produce  the  metal  in  a  state  fit  to  manula.;ture,  ahd  iu  quantity 
suthcient  to  make  platinum  crucibles  generally  available,  thus  sup- 
plying analytical  chemistry  with  its  most  powerful  instrument  of 
advance.  In  optics  bis  most  important  theoretical  observation,  to 
which,  however,  he  gave  little  attention,  was  the  discovery  in  1802 
of  dark  lines  in  the  solar  spectrum  (see  Light,  vol.  xiv.  p.  593), 
but  practically  the  reflecting  Goniomkter  and  Camera  Ll'ciDA 
iqglv.)  were  of  greatest  value,  the  fomior  supplying  the  erystallo- 
grapher  with  his  chief  data,  tho  latter  indispensable  in  tho  develop- 
meut  of  modern  microscopical  research.  Amongst  his  other  papers 
may  bo  mentioned  those  dealing  with  the  physiology  of  vision,  the 
apparent  direction  of  the  eyes  in  a  i>ortrait,  a  comparison  of  llie  light 
of  the  sun  with  that  of  the  moon  antl  fixed  stars,  a  slide-rule  for 
calculating  chemical  equivalents,  sounds  inaudible  to  ccrtaiu  ears, 
and  a  theory  of  the  formation  of  fairy-rings.  v 

An  appreciativo  e^say  on  the  "Life  of  Wollaston"  wilt  bo  found  Iu  George 
Wilson's  Religio  Chtmici  (1862). 

■VN'OLLIN,  an  island  belonging  to  Prussia,  is  the  mori 
easterly  of  the  islands  at  tho  mouth  of  the  Oder,  which 
separate  the  Stettiner  HafT  from  the  Baltic  Sea  (vol.  xvii< 
p.  72-1).  It  is  divided  from  the  mainland  on  the  E.  by 
the  Dievenow,  and  from  Usedom  on  the  Y'.  by  thfi 
Swine.  It  is  roughly  triangular  in  shape,  anci  has  an 
area  of  90  square  miles.  Heath  and  sand  alternate  witH 
swamps,  lakes,  and  forest  on  its  surface,  which  is  quitf 
flat,  except  towards  the  south-west,  where  the  low  hills  ol 
Lcbbin  rise.  The  coast  is  fenced  with  dunes  and  shifting 
sand-hills.  Cattle-rearing  and  fishing  are  the  chief  re' 
sources  of  the  inhabitants,  who  number  about  11,000 
Misdroy,  on  tho  north-we.st  coast,  is  a  favourite  sea-bathing 
resort,  and  some  of  the  other  villages,  as  Ostswine. 
opposite  Swineraiindt,  Fritter,  famous  fo.r  its  eels,  and 
Lebbin,  are  also  visited  in  summer. 
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Wotliy,  the  only  town,  is  sitnated  ou  the  Disvcncvr,  and  is 
cniinected  with  tho  mainland  by  thr«i  bridges.  It  carries  on  the 
in  iiistrios  of  a  small  seaiwrt  and  fishing-town,  and  has  (1885)  a 
jwpnUtion  of  5211.  Xear  the^site  of  the  present  town  once  stood 
tho  ancient  and  opnlcnt  Baltic  capital  of  the  Slavs,  called  Wolin 
by  the  Wonds,  Julin  by  the  Danes,  and  Winetha  or  Vineta  by  the 
Gennan*.  Joni<il-urg,  H\iinisbor*;,  and  WalLzborg,  names  or  epithets 
o.  ■  cral  of  the  northern  sagis,  are  said  by  Schafarik 

n;  :liU  town.     In  the  10th  and  Hth  centuries  AVolin 

w.i:  ■'["  an  active  and  extensive  trade.     Adam  of  Bremen 

{d.  1076;  extols  its  size  and  wealth;  be  mentions  that  "Greeks" 
and  other  forciimers  frequented  it,  and  that  "Saxons"  were  p«r- 
n.^"  "'     "'      ;  on  equal  terms  with  the  Wends,  so  long  as 

th  tho  fact  of  their  Christianity.     In  1125,  how- 

ov  ,.inc  tho  scat  of  a  Christian  bishopric,  which 

waa  icinovc.l  10  Canirain  in  11/0.  A  colony  of  .Scandinavian  vik- 
ings, often  mentioned  in  tho  sagtw,  flourished  in  this  neighbour- 
hood from  ab:)Ut  970  till  their  stronghold  of  Jomsburg-  was  de- 
Btroye<l  in  10S3  by  Magnus  of  Norivay  and  Denmark.  In  IISS 
Wulin  itself  was  turned  by  Canute  VI.  of  Denmark.  Within 
modem  times  Wollin  w.is  captured  by  the  Swedish  in  1630  and 
1759,  and  by  the  Brandonbargers  in  1659  and  1675.  A  tradition 
long  reigned,  though  now  proved  to  be  ba-seless,  that  the  Wendish 
Vineta  had  been  overwhelmed  by  the  sea,  and  some  submarine 
granite  blocks  near  Damcrow,  in  Utedon),  were  iwpu'arly  recognizc-d 
as  its  ruins.     Tlicse  are  still  pointed  out  as  such  to  strangers. 

WOLLSTOXECRAFT,  Maey.  See  Godwin,  JIary 
"W.,  and  Shelley,  .Mary  \\ 

WOLSEY,  Thomas  (c.  U71-1530),  cardinal,  was  born 
at  Ipswich,  and  seems  to  have  been  the  eldest  son,  as 
perhaps  he  was  the  eldest  of  all  the  four  known  children, 
of  Robert  W'olsey  and  his  wife  Joan.  The  name  Wolsey, 
spelt  Wuley  by  both  Robert  and  Tliomas,  is  a  diminutive 
of  Wulf,  that  is.  Wolf,  and  clearly  proves  their  descent 
from  those  Teutonic  folk  who  gave  names  to  two  English 
counties,  to  the  southern  one  of  which  the  Wolseys 
belonged.  Simple  repetition  has  made  it  commonly 
believed  that  Robert  Wolsey  was  to  trade  a  butcher.  The 
assertion  was  first  set  afloat  by  enemies  of  the  great 
cardinal,  and  was  intended  to  be  disparaging.  The  prob- 
ability, however,  seems  to  be  that  he  was  really  a  grazier, 
and  perhaps  also  a  wool  merchant.  He  certainly  belonged  to 
the  botler  class  of  merchants,  was  connected  with  wealthy 
people,  and  himself  died  pos.sessed  of  lands  and  pro- 
perty in  and  about  Ipswich.  Fairly  trustworthy  tradition 
points  to  a  house  in  St  Nicholas  Street  there  as  occupy- 
ing the  site  of  his  own  dwelling.  According  to  Fiddcs, 
supported  as  to  the  year  by  Cavendi.sli,  Wolsey 's.  birth 
happcne<l  in  ^[a^ch  1471,  though  contemporary  evidence 
would  ]ilace  it  some  years  later.  His  education  began 
doubtless  at  the  grammar  school  of  his  native  town,  where 
ho  showed  himself  an  apt  scholar.  That  reputation  was 
fully  taataintd  when  ho  passed  to  Magdalen  College, 
f.'xford,  for  he  took  his  B.A.  degree  at  the  early  age  of 
fifteen,  wbcni-o  bo  was  known  as  "  tho  boy  bachelor." 
Ho  became  M.A.  with  such  credit  and  distinction  that  ho 
had  conferred  upon  him  a  fellowship  and  the  ma.stership 
of  the  grammar  school  attached  to  his  college,  of  which 
last   in    149S    wo  find   him   bursar.     Tho   whole   course 

rollcgo  training  was  scholastic ;  it  strengthened  and 
i..iin'.d  the  intellect  for  actual  life.  Wolsey  is  said  to 
h  ;vc  bcf  n  dcei>ly  vcr.se<l  in  tho  subtleties  of  Aquiiiisrn  ; 
c<  rLiln  it  is  he  remained  wholly  unaflcctcd  by  the  Greek 
rcviv.il  of  the  Renaissance,  and  looked  but  indifferently 
Uj  .'1  it4  followers.  From  nrU  he  wint  on  to  tho  study 
of  divini'y.  in  Avhich  tho  unfriendly  Tolydorc  Virgil  is 
c  ■  •   admit   ho    was    "  not   unlr'arnetl,"    but    of 

v:  n'.t  Uoomo  bachelor  till  l.'ilO.     That  there 

V  ■   vcr  cause,  some  delay  in  Wolsey '• 

li  '"I   by  his  father's  will,  made  on 

thn  l.Ltl  .;.;,  prolmbly  just  before  his 

death.     Th'.'  1  .loan  solo  Icxatoo,  and 

directed  "that  it  lii  ij,.i.<  ij>y  .sun  hv  a  priost  within  a 
year  nctt  after  my  d-ccn'""  ho,  nr,  failini»  him,  another 
pf.Mt,  »bouid   bo  paid  ten    .'r.:::k.i,  equal   to  about  £60 


present  money,  for  a  year's  singinc  of  masses  "  for  me  and 
my  friends." 

Among  Wolsey's  pupils  at  Magaalcn  scjiool  were  three 
sons  of  the  marquis  of  Dorset.  So  well  was  the  marquis 
satisfied  with  the  progress  of  his  children  that  he  invited 
Wolsey  to  spend  with  him  the  Christmas  holidays  of  what 
must  have  been  the  year  1499.  When  WoUey  returned 
to  Oxford  it  was  with  the  presentation  to  the  quiet 
Somerset  parish  of  Lyniington.  In  the  October  following 
he  was  inducted.  He  had  not  been  long  placed  when 
a  neighbouring  squire,  Sir  Amias  Paulet,  put  him  in  the 
stocks.  The  cause  of  this  indignity  is  not  clear  ;  but  it 
was  remembered  and  resented  with  all  the  keenness 
attaching  to  an  injustice  suffered.  Fifteen  years  after,  as 
soon  as  he  became  lord  chancellor,  Wolsey  summoned 
Paulet  before  him,  administered  a  severe  rebuke,  and 
ordered  him  not  to  leave  London  without  licence.  From 
then  till  1523  Paulet's  name  disappears  from  the  state 
papers,  where  previously  its  occurrence  had  been  frequent 
In  September  1501  Doi-set  died,  and  that  event  finally 
decided  Wolsey  to  quit  Lymington.  Paulels  proceeding 
had  not  affected  Wolsey's  character,  for  he  now  became 
one  of  the  private  chaplains  of  Henry  Dean,  archbishop  of 
Canterbury.  But  any  hopes  he  may  have  founded  on  this 
appointment  were  soon  blighted  by  the  death  of  Dean  in 
February  1503.  Dean's  executors,  of  whom  the  chief  was 
the  favoured  servant  of  Henry  VII.,  Sir  Reginald  Bray, 
deputed  the  carrying  out  of  his  instructions  respecting  his 
funeral  to  Wolsey  and  another  chaplain.  Through  Bray, 
probably,  Wolsey  next  obtained  a  chaplaincy  with  another 
favourite  agent  of  Henry's,  Sir  Richard  Xanfan,  deputy- 
lieutenant  of  Calais.  Xanfan  was  an  old  man ;  and  so 
excellent  did  Wolsey's  business  capacity  prove  that  the 
knight  soon  entrusted  to  him  the  whole  work  of  the 
deputyship.  In  1505  Xanfan  resigned  and  returned  to 
England  to  pass  his  latter  days  in  peace;  but  so  thoroughly 
had  his  chaplain  gained  his  esteem  that,  "  through  his 
instant  labour  and  especial  favour,"  Wolsey  became 
chaplain  to  Henry  VIT.  himself,  and  when  in  1506  Sir 
Richard  died  Wolsey  was  one  of  his  executors. 

Henry  was  a  cold  master,  and  did  not  offer  much  oppor- 
tunity for  making  way  in  his'favour,  but  Wolsey  imme- 
diately set  himself  to  win  the  approval  of  the  leading  privy 
councillors.  Bishop  Fox  and  Sir  Thomas  Lovcll.  As  usual 
he  succeeded.  And  ho  retained  their  friendship  to  the 
last, — his  relation.s  with  Fox  being  i>erhaps  the  most 
beautiful  episode  in  all  Wolsey's  life.  Through  their 
recommendation  ho  began  his  political  life  by  a  missioa, 
probably  in  1507  and  to  tho  emperor  Maximilian. 
According  to  Cavendish,  who  gives  Wolsey  himself  as  hi* 
authority,  not  only  was  the  embassy  performed  in  tho 
extraordinarily  short  space  cf  about  eighty  hours,  but 
Wolsey  took  upon  him  to  add  to  his  instructions  some 
items  which  he  afterwards  found  tho  king  hod  scut  after 
him.  The  ex^>edition  and  bold  intclligciico  displayed 
established  him  in  tho  king's  good  opinion.  Other 
nii.ssions  ensued,  one  of  them  to  Scotland  in  the  sjiring  of 
1508,  all  executed  to  the  royal  salisfoclicn.  Under  Henry 
high  ccclesi.vstical  promotion  camo  by  jxditical  service. 
On  tho  2d  February  l.''i09  WoUry,  who  by  this  time  held 
several  minor  preferments,  was  collated  to  the  deanery  of 
Lincoln.  Within  three  months  llciiry  died  and  his  ton 
camo  to  the  throne.  Already  had  Wolsey  ingratiated 
himself  with  tho  young  Henry,  and  almost  at  onro  com- 
menced his  uiipreccdentedly  rapid  rise  to  |)Owcr.  Lyming- 
ton having  been  resigned  by  .'uly,  he  in  October  received 
A  gr.inl  of  The  rnn-onngr,  part  of  '.he  forfeited  pro|HTly  of 
Sir  Richard  Empnon ;  and  another  month  brought  him  tho 
ofTico  and  title  by  whif-h  ho  was  chiclly  known  for  the  next 
four  ycarj,  that  of  king's  almoner.     From  (Imt  time  forward 
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his  hUtorjr  becomes  entwined  with  the  annals  of  his  country, 
where  all  that  concerns  the  Ktuto^man  must  bo  sou(:iit. 

On  the  "JOth  Xovcmbtr  IMl  his  sigmituro  as  a  privy 
councillor  first  occurs.  The  council  was  composed  of  two 
parties, — the  old  officials,  chietly  ccolcsin.-itics  and  headed 
by  Fox,  who  favoured  peace,  and  the  old  nobility,  led  by 
Surrey,  who  odvocnted  a  spirited  policy,  even  at  the  risk 
of  war.  Friendship  and  his  cloth  naturally  attached 
AVolsey  to  the  former,  thereby  giving  rise  to  that  family 
hatred  of  the  Howards  which  pursued  him  to  the  end  of 
his  life.  Fox  had  long  Wen  anxious  to  withdraw  from 
political  life,  and  ho  now  gradually  shifted  his  state  duties 
on  to  the  willing,  able,  and  younger  shoulders  of  'Wolsey. 
Nor  Vas  Wolscy's  op|X)rtunity  of  distinguishing  him.self 
long  in  coming.  An  expedition  against  Guienne  iu  1512 
^d  effected  nothing  and  returned  in  disgrace.  This  only 
roused  Henry's  pride  and  persistence,  and  he  resolved  to 
invade  Franco  from  the  north  in  the  following  year.  The 
organitation  of  the  necessary  force  he  committed  to 
Wolsey.  Churchm.-in  though  he  was,  Wolsey  succeeded  to 
admiration.  The  royal  army  crossed  the  Channel,  fought 
what  French  wit  styled  the  Battle  of  Spurs,  and  took 
Thi!rouanne  and  Tournai,  while  at  home  Surrey  won  the 
bloody  battle  of  Flodden.  Success  had  crowned  Wolsey's 
labours  and  covered  his  royal  master  with  glory.  Wolsey's 
favour  with  Henry  was  confirmed.  Rewards  came  thick  and 
fast.  On  the  capture  of  Tournai,  Henry  named  Wolsey 
to  the  bishopric  of -that  sec,  which  just  then  fell  vacant; 
but  the  English  nomination  was  never  ratified  by  the  pope, 
who  in  the  end  issued  bulls  promoting  the  French  nominee 
Guillard.  Despite  this  miscarriage  Wolsicy  was  not  long  in 
being  a  bishop.  In  the  succeeding  January  (151-1)  the  see 
of  Lincoln  lost  its  episcopal  head,  and  next  month  the  new 
pope  Leo  X.  confirmed  Wolsey's  appointment  to  it.  The 
preferment  proved  but  temporary ;  for  in  July  Cardinal 
Bainbridge,  archbishop  of  York,  was  poisoned  at  Rome, 
and  on  the  5th  August  Wolsey  was  raised  to  his  place. 

Two  days  later  Wolsey  brought  to  a  triumphant  ter- 
mination bis  first  great  effort  in  diplomacy,  and  made 
with  Louis  XII.  of  France  a  treaty  which  really  undid  the 
notorious  league  of  Cambrai,  defeated  Ferdinand  of  Spain 
with  his  own  weapons,  and  left  England,  for  the  moment, 
the  first  power  in  Europe.  Wolsey  thereby  began  a  new 
era  in  English  politics.  Since  its  origin  with  the  Norman 
Conquest  English  foreign  policy  had  been  bounded  by  the 
horizon  of  France.  It  had  been  dynastic  and  insular. 
^\'olscy  made  it  European  by  taking  the  empire,  Italy, 
and  Spain  into  his  calculations.  He  deliberately  set 
himself  to  preserve  the  balance  of  power  in  Europe  as  a 
means  of  raising  his  country  from  a  third  to  a  first  rate 
state.  And  that  end  he  accomplished  solely  by  diplomacy 
founded  on  the  successes  of  1513,  which  impressed  on 
Continental  statesmen  a  sense  of  England's  power  and  thus 
gave  to  Wolsey's  succeeding  diplomacy  a  weight  it  would 
not  otherwise  have  commanded  and  which  it  never  after- 
wards lost.  The  character  of  the  policy  accounts  for  its 
fluctuations  :  as  the  scales  turned,  so  was  Wolsey  com- 
pelled to  vary  his  pressure. 

The  year  1515  brought  him  two  new  honours.  For 
years  Warhara,  archbishop  of  Canterbury,  had  desired  to 
be  released  from  the-  lord  chancellorship,  and  Henry  had 
repeatedly  urged  W'olsey  to  accept  it.  Wolsey  naturally 
shrank  from  adding  to  bis  already  arduous  duties  ;  but 
both  Warham  and  the  king  became  so  urgent  that  he  at 
last  yielded.  By  fiatent  dated  21st  December  he  assumed 
the  post,  and  at  once  threw  himself  inti)  its  work  with  his 
accustomed  vigour,  dispensing  justice  and  introducing 
reforms  with  fearless  impartiality.  The  second  dignity, 
the  cardinalate,  was  obtained  through  the  active  intcrvec- 
tion  of  Henry  himself,  and  only  by  the  most  threateuing 


arguments  did  the  king  overcome  the  fears  and  reluctance 
of  Leo.  On  tho  10th  September  Wolsey  was  elected 
cardinal  sole.  Tho  bearer  of  tho  red  hat  and  ring  arrived 
in  London  in  November,  and  on  Sunday  tho  ISth  Wolsey 
was  installed  amidst  all  the  ceremonial  magnificence  which 
he  valued  not  only  fof  his  own  sake  but  for  his  king's.  By 
similar  strong  measures  was  wrung  from  Leo  tho  legatc.ship, 
an  office  Wolsey  sought  in  order  to  carry  out  ecclesiastical 
reforms.  In  1518  Leo,  ostensibly  on  account  of  a  crusade, 
sent  legates  to  tho  four  chief  courts  of  Europe.  Campcpgio, 
tho  legate  to  England,  was  allowed  to  reach  Calai.s,  where 
his  further  progress  was  stopped  till  tho  pope  had  joined 
Wolsey  with  him.  Next  year  Wolsey  was  appointed  sole 
legate  for  a  year,  and,  finally,  in  152-1,  following  several 
extensions,  he  became  legate  for  life,  after  receiving 
unusual  powers.  In  virtue  of  this  commission  he  erected 
a  court  and  instituted  reformations  by  which  ho  incurred 
much  odium.  In  1518  he  received  tho  see  of  Bath  and 
Wells  i«  commendam,  which  in  1523  he  resigned  for 
Durham,  replaced  in  turn  by  Fox's  bishopric  of  Win- 
chester in  1529.  At  tho  conclusion  of  the  Calais  con- 
ference in  1521,  Henry  recompensed  him  with  tho  rich 
abbacy  of  St  Albans,  held,  like  the  episcopates,  in  com- 
mendam. From  these  and  other  sources  ho  received 
immense  revenues,  which  were  almost  entirely  devoted  to 
state  purposes  or  national  objects.  He  was  prime  minister 
of  Henry,  and  in  his  income  as  in'  his  master's  there  was 
no  distinction  between  public  and  private  money.  Vast 
sums  were  used  in  founding  his  college  at  Ipswich  and 
Cardinal  College  at  Oxford,  now  known  as  Christ  Church, 
which  formed  but  part  of  a  splendid  scheme  of  national 
education,  a  scheme  ultimately  ruined  by  the  greed  of  the 
king.  Even  what  was  expended  on  his  own  resplendent 
establishment  redounded  to  the  honour  of  his  king  and 
country.  His  was  an  age  when  power  and  pomp  were  more 
closely  connected  than  they  are  now,  and  Wolsey's  power 
was  extraordinary.  "  He  is  in  great  repute,"  reported  the 
unfriendly  Venetian  ambassador  Giustinian  ;  "seven  times 
more  so  than  if  he  were  pope."  No  wonder,  then,  that 
he  cared  but  little  to  fill  the  papal  chair.  When,  in  1522, 
and  again  in  1523,  his  candidature  for  the  papacy  came 
to  nothing,  he  was  not  disappointed.  And,  if  in  1529,  on 
the  illness  of  Clement  VII.,  he  showed  himself  seriously 
anxious  on  the  subject,  it  was  in  all  likelihood  that  he  might 
compass  Henfy's  will  respecting  divprce  from  Catherine, 
and  prevent  that  rupture  with  tho  apostolic  see  which  ho 
foresaw  would  result  from  papal  opposition. 

Wolsey's  favour  with  the  king  had  been  founded  on 
success,  and  it  fell  by  failure.  In  the  region  of  politics 
one  diplomatic  victory  had  followed  another.  The  balance 
had  been  firmly  held  between  Francis  I.  and  the  emperor 
Charles  V,,  an  enterprise  rendered  memorable  by  the 
splendours  of  the  Field  of  the  Cloth  of  Gold  (1520),  planned 
and  directed  by  Wolsey,  and  amidst  which  tho  Middle  Ages 
passed  away.  Suddenly  across  his  minister's  diplomatics 
Henry  dragged  the  question  of  the  divorce,  and  everything 
had  to  be  sacrificed  to  its  accomplishment.  Seeing  toj 
clearly  how  much,  both  personal  and  national,  depended 
on  attaining  Henry's  desire,  Wolsey  strove  his  very  utter- 
most to  further  a  design  to  which  he  was  himself  opposed, 
stooping  to  the  most  discreditable  and  unworthy  means. 
But  the  decision  lay  with  Pope  Clement,  who  was  in  the 
power  of  Charles  V.,  Catherine's  nephew,  and  all  Wolsey's 
efforts  were  in  vain.  Vain,  too,  were  all  attempts  to 
intimidate  Catherine  heriielf.  A  collusive  suit  was  begun 
before  Wolsey  by  which  she  was  to  be  condemned  unheard ; 
she  got  word  of  it  and  thwarted  the  plan  by  demanding 
counsel.  A  commission  was  obtained  from  the  pope  for 
Campcggio  and  Wolsey  to  try  the  cause  irt  England  (1529); 
she  appeared  before  the  legatine  court  at  Blackfriars  only 
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to  appeal  to  Kome,  and  thither  under  imperial  pressure 
Clement  revoked  the  case.  It  was  plain  'Wolsey  had 
failed,  and  all  Henry's  wrath  burst  out  against  his  too 
faithful  servant  He  pointedly  employed  a  secretary,  and 
Wolsey 's  occupation  was  gone.  Wolsey 's  foreign  policy 
and  domestic  reforms  had  united  against  him  every  party 
and  class  in  the  nation,  while  at  the  same  time  he  bore 
the  blame  of  Henry's  mistakes  and  extravagance.  So 
long,  however,  as  his  royal  master  remained  true  to  him 
he  could  defy  all  hostility.  But  now  that  the  king,  too, 
had  turned  against  him  his  sole  support  had  gircn  way, 
and  the  hungrj-  pack  of  enemies  was  unloosed.  On  the 
20th  September  Henry  parted  from  Wolsey  without  any 
sign  of  displeasure,  but  they  parted  for  the  last  time. 
Anne  Boleyn  and  her  uncle  Norfolk  were  Wolsey's  bitter 
foes.  By  Anne's  sway  over  Henrj'  Wolsey  was  kept 
from  the  royal  pre.sence  while  Norfolk  plotted  his  ruin. 
On  the  17th  October,  at  the  king's  command,  Wolsey 
delivered  up  the  great  seal  to  Norfolk  and  the  base 
ungrateful  Suffolk.  He  was  deprived  of  his  dignities,  his 
goods  were  confiscated,  and,  surrendering  York  Place,  he 
retired  to  Esher.  The  Court  of  King's  Bench  found  him 
guilty  in  a  proemunire,  and  sentenced  him  to  imprison- 
ment, while  a  bill  precluding  his  restoration  to  power  or 
dignities  reached  the  Commons.  The  bill  was  dropped,  but 
not  till  February  1530  did  Henry  grant  him  a  full  pardon 
and  restore  him  to  the  archbishopric  of  York,  on  condition 
that  he  resigned  Winchester  and  St  Albans.  Dreading 
his  proximity  to  the  king,  his  enemies  procured  his 
banishment  into  his  diocese.  Thither  he  went  in  April, 
and  won  the  hearts  of  the  people  by  his  simplicity  of  life 
and  graciousness  of  manner.  His  foes  were  alarmed  ;  his 
death  alone  could  quiet  their  fears.  He  was  preparing  to 
be  installed  archbishop  on  Monday,  Vth  November,  when 
on  the  4th  he  was  arrested  at  Cawood  Ca.stle  by  the  earl 
of  Northumberland  for  high  treason.  On  the  way  south, 
at  Sheffield  Park,  Nottinghamshire,  he  was  met  by  Sir 
William  Kingston,  keeper  of  the  Tower,  and  at  last 
Wolsey  knew  his  doom.  Long  years  of  toil,  anxiety,  and 
the  ceaseless  vexations  of  his  cruel  enemies  had  shattered 
bis  health,  and  some  pears  sufTiced  to  bring  on  dysentery, 
which  was  unskilfully  treated,  and  aggravated  by  Kingston's 
appearance.  Nevertheless  he  set  out,  and  by  three  stages 
reached  Leicester  abbey  on  Saturday  the  2Gth.  "  Father 
abbot,"  he  said,  as  the  convent  with  its  head  came  out 
to  receive  him,  "  I  am  come  hither  to  leave  my  bones 
among  you."  He  felt  that  he  was  dying.  Kingston 
assisted  him  upstairs,  and  he  at  once  went  to  bed. 
Vomiting  and  faintings  came  on,  and  ho  rapidly  sank,  yet 
his  last  moments  were  spent  in  speaking  to  Kingston  of 
the  objects  of  his  life's  best  energies,  his  king  and  country. 
At  eight  o'clock  on  the  morning  of  the  29th  he  died  ;  and 
within  twenty-four  hours  was  buried  in  a  rude  cofTm  all 
that  remained  of  the  genius  who  made  possible  the  glories 
of  Eli7Jit)Cth  and  the  British  empire  of  today.  He  left 
two  rhildren,  lorn  before  he  became  a  bishop,  of  "one 
I^rk>'s  diuightcr," — a  son  who  went  by  the  name  of 
Thruii.i^  Winter  and  wa<;  an  ecclesiastic,  and  a  daughter 
who  (laucd  as  Dorothy  Clanscy  and  was  a  nun. 

Pr-   f.irr':  r.f  Wnl.ry  ^Y  C^rrnlV^•:h.  FiiUci.  und  CroTC,  «nd  J.  8. 
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WOLVEKHAMITON,  a  municipal  and  p<irIinmonUry 
borough  and  market  town  of  Staflordihirc.  England,  one 
of  the  principal  i>cnl»  of  the  hardware  nianufaclure  in  the 
MidlaDdt,   is   lituated   on  ao   cLiiorocc  commaDdiug  ao 


extensive  view  towards  Wales,  on  the  Birmingham  and 
Liverpool,  the  Staffordshire  and  Worcestershire,  and  the 
Wyrley  and  Essington  Canals,  and  on  the  London  and 
North-Western,  the  Midland,  and  the  Great  Western  Rail- 
ways, 13  miles  north-west  of  Birmingham,  16  south  of 
Stafford,  and  126  from  London.  The  principal  streets 
diverge  from  Queen  Square,  and  arc  for  the  most  part 
regular  and  well  built,  with  numerous  handsome  shops. 
Towards  the  west  there  are  pleasant  suburbs  of  villas,  the 
country  being  rich  and  well  wooded.  The  old  church  of 
Wolverhampton,  founded  by  Wulfruna  in  996  and  dedi- 
cated to  the  Virgin,  was  in  the  reign  of  Henry  III.  rededi- 
cated  to  St  Peter.  It  has  undergone  frequent  alterations, 
and  in  1862-65  underwent  extensive  restoration.  It  is 
now  a  fine  cruciform  building,  with  south  porch  and 
central  tower.  Internally  the  church  consists  of  a  long 
and  lofty  nave  with  side  aisles  and  north  and  south  tran- 
septs, and  terminating  in  a  chancel  with  apsidal  ending. 
The  lower  portion  of  the  tower,  south  transept,  ice,  belong 
to  the  13th  century;  the  nave,  clerestory,  upper  part  of 
the  tower,  and  north  transept  were  erected  in  the  15th 
century;  and  the  chancel  is  wholly  modern,  having  been 
rebuilt  in  1865.  Wolverliampton  was  formerly  a  deanery, 
and  on  its  abolition  in  1S46  the  township  was  divided 
into  ecclesiastical  parishes,  the  number  of  which  is  now 
thirteen.  At  the  old  free  grammar  school,  founded  in  1515 
by  Sir  Stephen  Jenyns,  a  native  of  the  town  and  an 
alderman  of  London,  Sir  W.  Congreve  and  Dr  Abemethy 
jeceived  their  education.  New  buildings  for  the  school 
were  erected  in  1876  in  the  western  part  of  the  town  at  a 
cost  of  .£22,000.  There  is  also  a  blue-coat  school,  founded 
in  1710.  The  other  principal  public  buildings  arc  the 
town-hal!  (1871),  the  corn  exchange  (1851,  il5,000), 
the  market^hall  (1853,  £10,500),  the  agricultural  hall 
(1863,  £6000),  the  public  baths  (1850),  the  post-office 
(1 873),  the  art  gallery,  mu.seum,  and  school  of  art  (1884-85), 
and  the  free  library.  There  is  a  cattle  market  about  5 
acres  in  extent,  and  also  a  large  pig  market.  The  theatre 
royal  (1844)  is  a  handsome  building  in  the  Doric  style. 
The  benevolent  institutions  include  a  general  hospital, 
the  eye  infirmary,  the  orphan  asylum,  and  the  institute 
of  the  society  for  outdoor  blind.  In  Queen  Square  there 
is  an  equestrian  statue  of  the  late  IVince  Consort,  unveiled 
by  the  queen  in  1866,  and  on  Snow  Hill  a  statue  in  Sicilian 
marble  (1879)  of  the  Right  Honourable  Charles  Pelham 
Villiers,  who  has  represented  the  borough  from  1835  to 
the  present  time  (1888).  Street  improvements  have  been 
carried  out  on  a  large  scale  within  recent  years.  Main 
drainage  works  on  a  thorough  method  have  also  been 
completed,  and  a  large  farm  purcha-sed  for  the  utilization 
of  the  sewage.  The  water  work.s,  opened  in  1847,  belong 
to  the  corporation.  The  water  is  supplied  from  springs  in 
the  Red  Sandstone  by  wells  tiunk  to  a  great  depth.  The 
old  racecourse,  50  acres  in  extent,  has  been  laid  out  as  a 
public  [lark  ;  and  a  now  racecourbe  was  opened  in  1887. 
The  population  of  the  municijvil  borough  and  urban 
sanitary  district  (area  3396  acres)  in  1871  was  68,291, 
and  in  18S1  it  was  75,766  (males  37,827,  females  37,939); 
while  that  of  the  parliamentary  borough  (18,888  acres) 
was  156,978  in  1871,  aud  161,332  (males  82,657,  females 
81,675)  in  1881. 
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•lUoftive  cl»T-r*tort  worV«.  chrmicAl  worVn,  grcaso  works,  <lyo- 
vorkt,  Twnith  works,  rotch  works,  corn  rniJ  mw  nulls,  cooiwragra, 
TOMWklks,  nultings,  4nJ  brewrrin. 

Ths  pltL-c  was  oricinaMv  called  Hanton  or  Hamtnne,  bnt  on  the 
fonndalion  of  a  colloi^o  for  a  tlean  and  secular  canons  in  996  by 
Wuifruna,  sister  of  Kthelred  11.  and  widow  of  Anthvlm,  duke  of 
Northuml^^rland,  it  was  named  Wulfrunaliamton.  By  William 
Rufus  tba  church  was  pUcetl  under  tlio  care  of  Sainpaon,  bishop  of 
WorcMter,  who  settled  it  on  a  prior  and  convent  of  his  own 
cathedral.  In  the  reign  of  Stephen  it  was  taken  possession  of  by 
Rc^r,  bishop  of  Salisliury.  and  subs^^quently  it  cimo  into  the  hands 
of  the  aecnlar  canons,  who  held  it  until  Dean  Peter  of  Blois 
raaij(ii«d  it  to  ](ub«rt,  archbishop  of  Canterbury,  that  he  might 
build  an  abbey  of  Cistercian  monks.  The  church  was  accounted 
on*  of  the  king's  fre«  chapels,  and  was  annexed  by  Kdwar^l  IV.  to 
the  de*nery  of  Windsor.  The  college  and  prebends  were  granted 
to  the  duke  of  Northumberland  in  the  reign  of  Edwanl  Vl.,  and 
on  his  attainder  they  came  again  to  the  crown.  The  deanery  and 
prebends  were  refounded  by  Queen  Mary,  and  this  was  conlirnifid 
by  James  I.  The  town  rvceircd  the  grant  of  a  market  and  fair 
from  Henry  III.  in  1258.  It  suBTensl  severely  from  lire  in  1590, 
the  conflagration  lasting  five  days.  During  the  Civil  War  its 
sympathies  were  Rovalist,  and  it  was  visited  iiy  Charles  I.,  accom- 
panied by  his  sons  Charles  and  James.  In  1645  it  was  for  a  time 
the  headquarters  of  Prince  RuperL  Its  importance  as  a  sent  of 
manufacture*-  is  entirely  of  modern  date  and  due  to  tlio  rise  of 
tSe  iron  industry.  Although  it  received  the  privilege  of  returning 
members  to  parliament  in  1832,  it  was  not  incorporated  as  a  muni- 
cipal borough  till  1848.  It  is  divided  into  eight  wards,  and  i^ 
governed  by  a  mayor,  12  aldermen,  and  36  councillors.  It  has 
separate  oommiasions  of  the  peace  and  quarter  sessions.  In  1835 
the  number  of  its  parliamentary  representatives  was  increased  to 
three,  the  borough  being  separated  into  three  parliamentary  din- 
tions— East,  South,  and  West. 

WOMB.\T.  The  animals  which  have  received  this 
name  belong  to  the  Marsupial  family  Phascolomyida:  (see 
Mammalia,  vol.  iv.  p.  383).  They  have  the  following 
denta!  formula  :  <  |,  c  J,  ;)  ■}-,  m  J  =  J- ;  total  24.  All  the 
teeth  are  of  continuous  growth,  having  persistent  pulps. 
The  incisors  are  large  and  scalpriform,  much  as  in  Kodents. 
The  body  is  broad  and  depressed,  the  neck  short,  the  head 
large  and  flat,  the  eyes  small.  The  tail  is  rudimentary, 
hidden  in  the  fur.-  The  limbs  are  equal,  stout,  and  short. 
The  feet  have  broad,  naked,  tuberculated  soles;  the  fore-feet 


Common  Wombat  {Phascotomys  ursinus). 

with  five  distinct  toes,  each  furnished  with  a  long,  strong, 
and  slightly  curved  nail,  the  first  and  fifth  considerably 
shorter  than  the  other  three.  The  hind  feet  have  a  very 
short  nailless  hallux ;  the  second,  third,  and  fourth  toes 
partially  united  by  integument,  of  nearly  equal  length ; 
the  fifth  distinct  and  rather  shorter ;  these  four  are  pro- 
vided with  long  and  curved  nails. 

There  are  two  distinct  forms  of  womDat  :— 
(1)  f/Ki*:o/omj/»  proper.     Fur  rough  and  coarse.     Ears 
short  and  rounded.     >Iuffle  naked.     Post-orbital  process  of 


the  frontal  bone  obsolete.  Ribs  fifteen  pairs.  Vertebra : 
C  7,  D  15,  L  4,  S  4,  C  10-12.  The  wombat  of  Tasmania 
and  the  islands  of  Bass's  Straits  {P.  vrsinus)  and  the 
closely  similar  but  larger  animal  of  tbo  southern  portion 
of  the  mainland  of  Australia  (P.  platyrhinus)  belong  to 
this  form. 

(2)  Lasiorhinus.  Fur  smooth  and  silky.  Ears  large 
and  more  pointed.  Muffle  hairy.  Frontal  region  of  skull 
broader  than  in  the  other  section,  with  well-marked  post- 
orbital  processes.  Ribs  thirteen.  Vertebrffi  :  C  7,  D  13, 
L  6,  S  4,  C  15-16.  One  species,  P.  latifront,  the  Hairy- 
Nosed  AVombat  of  Southern  Australia. 

In  their  general  form  and  actions  the  wombats  resemble 
small  bears,  having  a  somewhat  similar  shuffling  manner 
of  walking,  but  they  are  still  shorter  in  the  legs,  and  have 
broader  flatter  backs  than  bears.  They  live  entirely  on 
the  ground,  or  in  burrows  or  holes  among  rocks,  never 
climbing  tr£es,.and  they  feed  entirely  on  grass,  roots,  and 
other  vegetable  substances.  They  sleep  during  the  day, 
and  wander  forth  at  night  in  search  of  food,  and  are  shy 
and  gentle  in  their  habits  generally,  though  they  can  bite 
strongly  when  provoked.  The  only  noise  the  common 
wombat  makes  is  a  low  kind  of  hissing,  but  the  hairy- 
nosed  wombat  is  said  to  emit  a  short  quick  grunt  when 
annoyed.  The  prevailing  colour  of  the  last-named  species, 
as  well  as  P.  ursimis  of  Tasmania,  is  a  brownish  grey. 
The  large .  wombat  of  the  mainland  is  very  variable  in 
colour,  some  individuals  being  found  of  a  pale  yellowish 
brown, -others  dark  grey,  and  some  quite  black.  The  length 
of  head  and  body  is  about  three  feet.  Fossil  remains 
of  wombats,  some  of  larger  size  than  any  now  existing, 
have  been  found  in  caves  and  post-Pliocene  deposits  in 
Au.stralia,  but  in  no  other  part  of  the  world,     (w.  n.  F.) 

WOMBWELL,  a  township  of  England,  in  the  West 
Riding  of  Yorkshire,  on  the  Manchester,  Sheffield,  and 
Lincolnshire  Railway,  4i  miles  south-east  of  Barnsley,  7 
north-west  of  Rotherham,  and  184  from  London  by  rail. 
■The  church  of  St  Mary  is  an  ancient  structure,  enlarged 
and  altered  in  1835.  The  inhabitants  are  chiefly  employed 
in  the  extensive  collieries.  The  pjpulation  of  the  urban 
sanitary  district  (area  3S51  acres)  iu  1871  was  5009,  and 
in  1881  it  was  8451. 

WOMEN,  Law  eelatiko  to.  The  law  as  it  relates 
to  women  has  been  gradual  in  its  operation,  but  its  tend- 
ency has  been  almost  uniformly  in  one  direction.  Dis- 
abilities of  women,  married  or  unmarried,  have  been  one 
after  another  removed,  until  at  the  present  day,  in  most 
civilized  countries,  the  legal  position  of  women  differs  little 
from  that  of  men  as  far  as  regards  private  rights.  Politi- 
cally and  professionally  the  sexes  are  still  not  upon  an 
equality,  but  even  in  this  aspect  women  have  considerably 
greater  rights  than  they  once  posse.«sed,  and  the  old 
theory  of  their  intellectual  and  moral  inferiority  is  virtually 
exploded.  Those  who  defend  their  exclusion  must  now  do 
so  on  other  grounds.  Much  of  the  law  relating  to  married 
women  has  been  already  dealt  with  under  ie  heads  of 
Adultery,  Bigamy,  Divorce,  Marriage,  Husband  and 
Wife,  and  Settlement,  the  last  two  especially  dealing 
with  their  rights  of  property. 

The  dependent  position  of  women  in  early  law  ia  proved 
by  the  evidence  of  most  ancient  systems  v/hich  havo  in 
whole  or  in  part  descended  to  us.  In  the  Mosaic  law 
divorce  was  a  privilege  of  the  husband  only."  the  vow  of  a 
woman  might  be  disallowed  by  her  father  or  husband,^ 
and  daughters  _could  inherit  only  in  the  absence  of  sons, 
and  then  they  must  marry  in  their  tribe.^  The  guilt  or 
innocence  of  a  wife  accused  of  adultery  might  be  tried  by 
the  ordeal  of  the  bitter  water.''     Besides  these  instances, 
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which  illustrate  the  subordination  of  women,  there  was 
ujucb  legislatiou  dealing  with,  inter  alia,  ofiences  against 
chastity,  and  marriage  of  a  man  with  a  captive  heathen 
woman  or  with  a  purchased  slave.  So  far  from  second 
marriages  being  restrained,  as  they  were  by  Christian 
legislation,  it  was  the  duty  of  a  childless  widow  to  marry 
her  deceased  husband's  brother.  In  India  subjection  was 
a  cardinal  principle.  "  Day  and  night  must  women  be 
held  by  their  protectors  in  a  state  of  dependence,"  says 
Manu.'  The  rule  of  inheritance  was  agnatic,  that  is, 
descent  traced  through  males  to  the  exclusion  of  females.- 
The  gradual  growth  of  siridhana,  or  property  of  a  woman 
given  by  the  husband  before  or  after  marriage,  or  by  the 
wife's  family,  was  probably  what  led  to  the  suttee,  for 
both  the  family  of  the  widow  and  the  Brahraans  had  an 
interest  in  getting  the  life  estate  of  a  woman  out  of  the 
way.'  Women  in  Hindu  law  had  only  limited  rights  of 
inheritance,  and  were  discjualitied  as  witnesses.-  In  Koman 
law  a  woman  was  even  in  hUtoric  times  completely 
dependent  If  married  she  and  her  property  passed  into 
the  power  of  her  hu.sband ;  if  unmarried  she  was  (unless 
a  vestal  virgin)  under  the  i<erpetual  tutelage  of  her 
father  during  his  life,  and  after  his  death  of  her  agnates, 
that  is,  those  of  her  kinsmen  by  blood  or  adoption  who 
would  have  been  under  the  power  of  the  common  ancestor 
had  he  lived.  Failing  agnates,  the  tutelage  probably 
passed  to  the  gent.  The  wife  was  the  purchased  property 
of  her  busb-^nd,  and,  like  a  slave,  acquired  only  for 
his  benefit.  A  woman  could  not  e.xercise  any  civil  or 
public  office.  In  the  words  of  Ulpian,  "feminae  ab 
omnibus  officiis  civilibus  vel  publicis  remotoi  sunt."*  A 
woman  could  not  continue  a  family,  for  she  was  "caput 
et  Snis  familia;  sua;,"'  could  not  be  a  witness,  surety, 
tutor,  or  curator;  she  could  not  adopt  or  be  adopted,  or 
make  a  will  or  contract.  She  could  not  succeed  ab 
inin'Mto  as  an  agnate,  if  further  removed  than  a  sister.  A 
daughter  might  be  disinherited  by  a  general  clause,  a  son 
only  by  name.  On  the  other  hand,  a  woman  was  privileged 
in  some  matters,  but  rather  from  a  feeling  of  pity  for  her 
bodily  weakness  and  presumed  mental  incapacity"  than  for 
any  more  worthy  reason.  Thus  she  could  plead  ignorance 
of  law  as  a  ground  for  dis.solving  an  obligation,  which  a 
man  could  not  as  a  rule  do  ;  she  could  accuse  only  in  cases 
of  treason  and  witchcraft ;  and  she  was  in  certain  cases 
exempt  from  tortur.e.  In  succession  ab  intetlato  to  im- 
movable property  Roman  law  did  not,  as  does  English, 
recognize  any  privilege  of  males  over  females.  Legal  dis- 
abilities were  gradually  mitigated  by  the  influence  of 
fiction.s,  the  |irietorian  equity,  and  legislation.  An  example 
of  the  first  was  the  mode  by  which  a  woman  freed  herself 
from  the  authority  of  her  tutor  by  fictitious  cession  into 
the  authority  of  a  tutor  nominated  by  herself,  or  by  sale 
of  bcnicif  into  the  power  of  a  nominni  husband  on  the 
flnder»t.inding  that  ho  was  at  once  to  cmanci|>ate  her  to 
another  perstm,  who  then  manumitted  her.  The  action  of 
eiiuity  is  illustrated  by  the  recognition  by  the  pra-tor  of 
cognatic  or  natural  as  distinguished  from  agnatic  or 
artificial  relationship,  and  of  a  widow's  claim  to  succeed 
on  th>:  iltath  of  her  husband  intcjitate  nnd  without 
relali'in.i.  Logi-ijatinn,  l>eginning  M  early  as  the  Twelve 
Table*,  whit.h  fnrtjode  cxccuivo  mourning  for  the  dead 
by  female  mourners,  did  not  progress  uniformly  towards 
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enfranchisement  of  women.  For  instance,  the  Lex  Voconia 
(about  1G9  B.C.),  called  by  St  Augustine  the  most  unjust  of 
all  laws,  provided  that  a  woman  could  not  bo  instituted 
heir  to  a  man  who  was  registered  as  owner  of  a  fortune  of 
100,000  asses.'  A  constitution  of  Yalentinian  I.  forbade 
bequests  by  wHjmen  to  ecclesiastics.  But  the  tendency  of 
legislation  was  undoubtedly  in  the  direction  indicated. 
Adoption  of  women  was  allowed  by  Diochtian  end 
)[aximian  in  291.  The  tutelage  of  women  of  full  age 
was  removed  by  Claudius,  and,  though  afterwards  in  jiart 
revived,  has  disappeared  by  the  time  of  Justinian.  "This 
implied  full  testamentary  and  contractual  liberty.  lu 
regard  to  the  separate  property  of  the  married  woman, 
the  period  of  dot  had  by  the  time  of  Justinian  long  super- 
seded the  period  of  matius  (see  Settlement).  The  result 
was  that,  in  spite  of  a  few  remaining  disabilities,  such  as 
the  general  incapacity  to  be  surety  or  witness  to  a  will  or 
contract,  of  a  wife  to  make  a  gift  to  her  husband,  of  a 
widow  to  marry  within  a  year  of  her  husband's  death,  the 
position  of  women  had  become,  in  the  words  of  Sir  H. 
Maine,  "  one  of  great  [jersonal  and  proprietary  inde- 
pendence."^ For  this  improvement  in  their  jKtsition  tliey 
were  largely  indebted  to  the  legislation  of  the  Christian 
emperors,  especially  of  Justinian,  who  prided  himself  on 
being  a  ])rotector  of  women.  The  following  are  a  few  of 
the  matters  in  which  Christianity  appears  to  have  made 
alterations,  generally  but  |.)erhaps  Hot  always  improve- 
ments, in  the  law.  As  a  rule  the  influence  of  the  church 
was  exercised  in  favour  of  the  abolition  of  the  disabilities 
imposed  by  the  older  law  upon  celibacy  and  childlessness, 
of  increased  facilities  for  entering  a  professed  religious  life,* 
and  of  duo  provision  for  the  wife.  The  church  also 
supported  the  political  power  of  those  who  were  her  best 
friends.  The  government  of  Pulcheria  or  Irene  would 
hardly  have  been  endured  in  the  days  of  the  |>agan  empire. 
Other  cases  in  which  Christianity  probably  exercised 
influence  may  be  briefly  stated.  (1)  All  differences  in  the 
law  of  succession  ab  intestalo  of  males  and  females  were 
abolished  by  Justinian.  (2)  The  appointment  of  mothers 
and  grandmothers  as  tutors  was  sanctioned  by  the  same 
emperor.  (3)  He  extended  to  all  cases  the  principle 
cstabli.shed  by  the  Senatus  Consultum  Tertullianum  (158), 
enabling  the  mother  of  three  (if  a  freed  woman  four) 
children  to  succeed  to  the  property  of  her  children  who 
died  intestate,  and  gave  increased  rights  of  succession  to  a 
widow.  (4)  The  restrictions  on  the  marriage  of  senators 
and  other  men  of  high  rank  with  women  of  low  rank 
were  extended  by  Constantine,  but  almost  entirely  removed 
by  Justinian.  (T))  Second  marriages  were  discouraged 
(especially  by  making  it  legal  to  impose  a  condition  that 
a  widow's  right  to  property  should  cease  on  ro-marriagc), 
and  the  Lconino  Constitutions  at  the  end  of  the  9tb 
century  made  third  marriages  punishable.  (6)  The  same 
constitutions  made  the  benediction  of  a  priest  a  necessary 
part  of  the  ceremony  of  marriage.'"  The  criminal  law  in 
its  relation  to  women  presents  some  points  of  interest. 
Adultery  was  punished  with  death  by  Copstantine,  but 
the  penalty  was  reduced  by  Justinian  to  relegation  to  a 
convent  A  woman  condemned  for  odultery  could  not 
re-marry.      A  marriage   between  a  Christian  and  a  Jew 

'  The  way  in  which  Ihi*  Iliw  wa«  ovtdn]  wm  Yy  ii.'n  miim.  nt  of 
the  tr^Ulor  in  thf  ccnuut  (»cc  Montc^qutru, /C</fn/rf«*  /  ■  ). 
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rendered  the  parties  guilty  of  adultery.  Severe  laws  were 
'enacted  ajtaiasl  offences  of  unclmstity,  es[>ocially  procure- 
mont  and  incest.  It  was  a  c.i|>itut  crime  to  carry  off  or 
offer  vi'jiinco  to  a  nun.  A  wife  could  not  commit /wrtum 
of  licr  husband's  goi.«l!>,  but  lie  had  a  special  action  nruiit 
iimnlirum  against  her.  My  -several  sumptuary  consti- 
tutions contained  in  the  Cu</c,  bk.  xi.,  women  as  well  as 
men  were  subject  to  jienalties  for  wearing  dress  or  orna- 
ments (except  rinjjs)  imitating  those  reserved  for  the 
emperor  and  his  family.  Actre.sses  and  women  of  bad 
fame  wero'not  to  wear  the  dress  of  virgins  dedicated  to 
lleiven.  If  a  consul  had  a  wife  or  mother  living  with 
hin-.,  ho  wa3  allowed  to  incur  greater  expense  than  if  ho 
lived  alone.  The  interests  of  workinp  women  were  pro- 
tccte<l  by  enactments  for  the  regulation  of  the  tjywti-ia, 
or  workshops  for  spinning,  dyeing,  itc. 

Tlio  canon  law,  looking  with  disfavour  on  the  female 
inde|>cndenco  prevailing  in  the  later  Roman  law,  tended 
rather  in  the  op[)osite  direction.  The  Dtcrrtum  specially 
inculcated  subjection  of  the  wife  to  the  husband,  and 
obclicnco  to  his  will  in  all  things.'  The  chief  differences 
between  camm  and  Roman  law  were  in  the  law  of  marriage, 
cs|iccially  in  the  introduction  of  publicity  and  of  the 
formalities  of  the  ring  and  the  kiss.  The  benediction  of 
a  priest  was  made  a  necessary  part  of  the  ceremony,  as 
indeed  it  had  been  made  by  the  civil  power,  as  has  been 
already  stated,  in  the  post-Justinian  period  of  Roman  law. 
I!ut  in  practice  this  rule  appears  to  have  fallen  into  disuse 
until  it  was  again  revived  by  the  council  of  Trent.  It 
was,  however,  the  rule  of  the  English  common  law  after 
the  Reformation.  The  ceremony  was  not  to  be  performed 
during  f^ent.  The  woman  was  to  be  veiled  during  the 
ceremony.  A  promise  of  marriage  was  so  sacred  that 
it  made  a  subsequent  marriage  with  another  person  void. 
.Spiritual  co';natiou  was  a  bar  to  marriage.  The  sentence 
of  the  church  was  made  necessary  for  divorce.  As  to 
women  in  general  the  law  does  not  say  very  much. 
Women,  even  relatives,  were  not  to  live  with  priests 
unless  in  case  of  necessity.  They  were  not  to  approach 
the  altar  or  lill  any  public  office  of  the  church  ;  nor  might 
iliey  lend  money  on  usury.  Baptism  might  bo  valid 
tlthough  administered  by  a  woman.  Women  who  had 
professed  religion  could  not  be  forced  to  give  evidence  as 
witnesses.  In  some  cases  the  evidence  of  women  was 
not  receivable  (.see  Witness).* 

The  early  law  of  the  northern  parts  of  Europe  is 
interesting  from  the  different  ways  in  which  it  treated 
•romcn.  In  the  words  of  Sir  H.  Maine' — "  The  position 
of  women  in  these  barbarous  sy.stems  of  inheritance  varies 
very  greatly.  Sometimes  they  inherit,  either  a.s  individuals 
or  as  clasae-s  only  when  males  of  the  same  generation  have 
failed.  Sometimes  they  do  not  inherit,  but  tran.smit  a 
right  of  inheritance  to  their  male  issue.  Sometimes  they 
■nccecd  to  one  kind  of  property,  for  the  most  part  mov- 
able property,  which  they  probably  took  a  great  share  in 
producing  by  their  household  labo,ur  ;  for  example,  in  the 
real  Salic  law  (not  in  the  imaginary  code)  there  is  a  set 
of  rules  of  succession  which,  in  my  opinion,  clearly  admit 
women  and  their  descendants  to  a  share  in  the  inheritance 
of  movable  pro|)erty,  but  cgnfine  land  exclusively  to 
males  and  the  descendants  of  males.  .  .  .  The  idea  is 
that  the  proper  mode  of  providing  for  a  woman  is  by  giving 
her  a  marriage  ix)rtion  ;  but,  when  she  is  once  married 
into  a  separate  community  consiBting  of  strangers  in  blood, 
neither  ^hc  nor  her  children  are  deemed  to  have  any  further 
tiaim  on  the  parent  group."    Among  the  Scandinavian  races 
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women  were  under  perpetual  tutelage,  whether  married  or 
unmarried.  The  fu-st  to  obtain  freedom  were  the  widows. ' 
As  late  as  the  code  of  Christian  V.,  at  the  end  of  the  17lh 
century,  it  wa-s  enacted  that  if  a  wuman  married  without 
the  consent  of  her  tutor  he  might  have,  if  lie  wi.-hed, 
administration  and  usufruct  of  her  goods  during  her  life.' 
The  provision  made  by  tho  Scandinavian  laws  under  the 
name  of  morning-gift  was  perhaps  tho  parent  of  tho 
modern  settled  property."  The  Brehon  law  of  Ireland 
excepted  women  from  the  ordinary  course  of  tho  law. 
They  could  distrain  or  contract  only  in  certain  named 
cases,  and  distress  upon  their  property  was  regulated  by 
special  rule-s.  In  tho  pre-Conquest  codes  in  England  severe 
laws  were  denounced  against  unchastity,  and  by  a  law  of 
Canute  a  woman  was  to  lose  nose  and  cars  for  adultery. 
The  laws  of  Athelstan  contained  the  peculiarly  brutal  pro- 
vision for  the  punishment  of  a  female  slave  convicted  of 
theft  by  her  being  burned  alive  by  eighty  other  female 
slaves.  Other  laws  were  directed  against  the  practice  of 
Witchcraft  (7.".)  by  women.  Monogamy  was  enforced 
both  by  the  civil  and  ecclesiastical  law;  and  .second  and  third 
marriages  involved  penance.  A  glimpse  of  cruelty  in  the' 
household  is  afforded  by  the  provision,  occurring'  no  less 
than  three  times  in  the  ecclesiastical  legislation,  that  if  a 
woman  scourged  her  female  slave  to  death  she  must  do 
penance.  Traces  of  wife-purchase  are  seen  in  the  law  of 
Elhelbert,  enacting  that  if  a  man  carry  off  a  freeman's 
wife  ho  must  at  his  own  expense  procure  the  husband 
another  wife.  The  codes  contain  few  provisions  as  to  the 
property  of  married  women,  but  those  few  a[)pear  to  prove 
that  she  was  in  a  better  position  than  at  a  later  peiiod. 
The  laws  of  Ine  gave  her  a  third  of  her  husband's  property ; 
the  laws  of  Edmund  as  to  betrothal  allowed  this  to  be 
increased  to  half  by  antenuptial  contract,  to  the  whole  if 
she  had  children  and  did  not  re-marry  after  her  husband's 
death.  No  doubt  the  dower  ad  ostium  ecclesia',  favoured 
by  the  church  generally  superseded  the  legal  fights  where 
the  property  was  large — in  fact  this  is  specially  provided 
by  Magna  Charta,  c.  7 — ^just  as  at  present  rights  under  a 
marriage  settlement  take  the  place  of  tho.so  given  by 
statute.  "  Provisio  hominis  tollit  provisionem  legis."  Tho 
legal  rights  of  a  married  woman  apart  from  contract  were 
gradually  limited,  until  by  the  time  of  Glanvill  her  person 
and-proi)erty  had  liecome  during  her  husband's  lifetime 
entirely  at  his  disposal,  and  after  his  death  limited  to  her 
dower  and  her  pars  rationabilis  (see  Will). 

A  few  of  the  more  interesting  matters  in  which  the  old 
common  and  statute  law  of  England  placed  women  in  a 
special  position  may  be  noticed.  A  woman  was  exempt 
from  legal  duties  more  particularly  attaching  to  men  and 
not  performable  by  deputy.  She  could  apparently  origin- 
ally not  hold  a  proper  feud,  i.e.,  one  of  which  the  tenure 
was  by  military  service.^  The  same  principle  appears  in 
the  rule  that  she  could  not  be  endowed  of  a  castle  main- 
tained for  the  defence  of  the  realm  and  not  for  the  private 
use  of  the  owner.  She  could  receive  Iiomage,  bnt  not 
render  it  in  the  form  used  by  men,  and  she  was  privileged 
from  suit  and  service  at  the  .sheriff's  tourn.  She  was  not 
sworn  to  the  law  by  the  oath  of  allegiance  in  the  leet  or 

*  See  Stiernhbbk,  Dc  Jure  Svconum  (Stockholm,  1672),  bk.  ii,  cli.  i. ; 
Mes.seiiiufl,  Leffcs  Svccorum  (Stockholm,  1714). 

i>  Bk.  iii.  ch.  xvi.  §§  1,  2. 

*  Tho  development  of  tho  bride-price  no  doubt  \v,is  in  tho  .same 
direction.  Its  original  meaning  was,  however,  diflcrent.  It  was  tho 
Rum  paid  by  the  husband  to  the  wife's  family  for  the  purchase  of  pait 
of  the  family  property,  while  the  morning-gift  was  paid  as  prttium 
virffinitatis  to  bho  bride  herself,  Iti  its  English  form  mornini'-j-ilt 
occurs  in  tlie  laws  of  Canute;  in  its  Latinized  form  of  vwrgan^U^r,  it 
occura  in  Iftc  Leges  IJcnrici  Primi. 

^  It  is  lemavkablo  that  the  great  fiefs  of  France  except  the  Isle  of 
France,  the  special  apan.age  of  the  crown,  all  became  in  time  female  fiefs.  \ 
This  is  shown  by  the  table  at  the  cud  of  Laboulaye's  Jlccherdia. 
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tonrn,  and  so  could  not  be  outlawed  (see  Outlaw),  but 
was  said  to  be  waived.  She  could  be  constable,  either  of 
a  castle  or  a  vill,  but  not  sheriff,  unless  in  the  one  case 
of  Westmorland,  an  hereditarj"  office,  exercised  in  person 
in  the  17th  century  by  the  famous  Anne,  conntess  of, 
Dorset,  Pembroke,  and  Montgomery.  In  certain  cases 
a  woman  could  transmit  rights  which  she  could  not  enjoy. 
On  such  a  power  of  transmission,  as  Sir  H.  Maine  shows,^ 
rested  the  claim  of  Edward  III.  to  the  crown  of  France. 
The  claim  Ihrouyh  a  woman  was  not  a  breach  of  the  French 
constitutional  law,  which  rejected  the  claim  of  a  woman. 
The  jealousy  of  a  woman's  political  influence  is  strikingly 
shown  by  the  case  of  Alice  Ferrers,  the  mistress  of  Edward 
III.  She  was  accused  of  breaking  an  ordinance  by  which 
women  had  been  forbidden  to  do  business  for  hire  and 
by  way  of  maintenance  in  the  king's  court.- 

By  Magna  Charta  a  woman  could  not  appeal  any  one  for 
murdf:  except  that  of  her  husband.     This  disability  no 
doubt   arose   from  the  fact  that  in   trial  by  battle  she 
naturally  did  not  appear  in  person  but  by  a  champion. 
She  was  not  admitted  as  a  witness  to  prove  the  status  of 
a  man  on  the  question  arising  whether  he  were  free  or  a 
villein.     She  could  not  appoint  a  testamentary  guardian, 
and  could  only  be  a  guardian  even  of  her  own  children  to 
a  limited  extent     Her  will  was  revoked  by  marriage,  that 
of  a  man  only  by  marriage  and  the  subsequent  birth  of  a 
child  (see  Will).    By  31  Hen.  VI.  c.  9  the  king's  writ  out 
of. chancery  was  granted  to  a  woman  alleging  that  she  had 
become  bound  by  an  obligation  through  force  or  fraud. 
By  39  Hen.  VI.  c.  2  a  woman  might  have  livery  of  land  as 
heiress  at  fourteen.     Benefit  of  clergy  was  first  allowed  to 
women  partially  by  'J.  I  Jac.  I.  c.  6,  fully  by  3  Will  and 
M.  c.  ^  and  4  and  5  Will,  and  M.  c.  24.     Public  whipping 
was  not  abolished  until  57  Geo.   III.  c.  75,  whipping  in 
all  cases  until  1  Geo.  IV.  c.  57.     Burning  was  the  punish- 
ment specially  appropriated  to  women  convicted  of  treason 
or  witchcraft.     A  case  of  sentence  to  execution  by  burning 
for  petit  treason  occurred  as  lately  as  1784.     In  some  old 
statutes  very  curious  sumptuary  regulations  as  to  women's 
■dress  occur.     By  the  sumptuary  laws  of  Edward  III.  in 
1363  (37  Edw.  III.  cc.  8-14)  women  were  in  general  to 
be  dressed  according  to  the  position  of    their  fathers  or 
husbands.     Wives  and  daughters  of  servants  were  not  to 
wear  veils  above  twelve  pence  in  value.      Handicraftsmen's 
ani  yeomen's  wives  were  not  to  wear  silk  veils.     The  use 
of  fur  was  confined  to  the  ladies  of  knights  with  a  rental 
above  200  marks  a  year.     Careful  observance  of  difference 
of  rank  in  the  dress  was  also  inculcated  by  3  Edw.  IV.  c.  5. 
The  wife  or  daughter  of  a  knight  was  not  to  wear  cloth  of 
gold  or  sable  fur,  of  a  knight  bachelor  not  velvet,  of  an 
esquire  or  gentleman   not   velvet,   satin,  or  ermine,  of   a 
labourer   not  clothes   beyond  a  certain  price  or  a  girdle 
gami.-hcd  with  silver.    By  22  Edw.  IV.  c.  1,  cloth  of  gold 
and  [.  uple  silk  were  confined  to  women  of  the  royal  family. 
It  u  worthy  of  notice  that  at  the  times  of  jwissing  these 
numptuary  laws  the  trade  interests  of  women  were  pro- 
tected by  the  legUlaturc.     By  37  Edw.   III.  c.  6,  handi- 
craft <mcn    were    to   use   only   one    mystery,    but    women 
might  work  as  they  bad  been  accustomed.     3  Exlw.  IV. 
c.  3  forbade  im|>orlation  of  silk  and   laco   by   Lombards 
and  other  alien  strangcm,   imagining  to  destroy  the  craft 
of  the  silk   njiin'ters   and   all   such   virtuous  occui>ation» 
for  women.      In  some  cases  the  wives  and  daughter*  of 
trad'!:imcn  were  nllnwid   to  assist  in  the  trades   of   their 
hu'bands  and   fathers  ;   see,   for  instance,    the  Act  con- 
c«<min«   tanncm.    1    Jac.    I.   c.   22.      Some   trading  cor- 
"     •    India  Company    -       -■-•d 
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traceable  in  the  early  law  of  procedure.  For  instance, 
by  the  Statute  of  Essoins  (12  Edw.  II.  st.  2),  essoin 
de  servitio  reyit  did  not  lie  where  the  party  was  a 
woman;  that  is,  a  woman  (with  a  "few  exceptions)  could 
not  excuse  her  absence  from  court  by  alleging  that  she 
was  on  public  duty.  The  influence  of  the  church  is  very 
clearly  traceable  in  some  of  the  earlier  criminal  legislation. 
Thus  by  13  Edw.  I.  st.  1,  c.  34,  it  was  punishable  with 
three  years'  imprisonment  to  carry  away  a  nun,  even  with 
her  consent.  The  Six  Articles,  31  Hen.  VIII.  c  14,ior- 
bade  marriage  and  concubinage  of  priests  and  sanctioned 
vows  of  chastity  by  women. 

The  present  position  of  women  in  English  law  may  b»  trcatc-;', 
for  purposes  of  convenience,  under  several  heatls.  Sex  alone,  a ' 
will  appear,  does  not  determine  the  Uw :  sex  and  marriage  togvthe 
must  often  be  taken  into  consideration. 

Political  Rights.— T:\iis  branch  of  the  law  is  full  of  sing-.:!i  < 
anomalies.  A  woman  may  fill  some  of  the  higheijt  positions  in  th 
state.  She  may  bo  a  queen,  a  regent,  or  a  pceix-ssin  lierown  right. - 
A  qneen  regnant  has,  by  1  Mary,  sess.  3,  c.  1,  ns  full  rights  as  a 
king.  A  peeress  is  entitled,  by  20  Hen.  VI.  c.  9,  to  be  tried  like  a 
peer  by  the  House  of  i,ords  or  the  court  of  the  lord  high  steward 
(sec  Tr.iAL),  and  has  a  seat  in  the  House  of  Lords,  but  no  rij;hl  of 
sjteaking  or  voting.  Other  public  offices  which  a  woman  can  fill 
are  tiiose  of  overseer,  guardian  of  the  poor,  churchwarden,  and 
sexton.  She  may  also,  if  married,  be  one  of  a  jury  of  matrons 
empanelled  to  determine  the  question  of  pregnancy  of  a  widow  on 
a  wnt  de  ivnirtf  tuspidcrulo  or  of  a  female  prisoner,  but  bhe  cannot 
serve  on  an  ordinary  jury.  If  unmarried  or  a  widow  she  can  vote 
in  municipal,  school  lK>ard,  local  government,  poor  law,  and  other 
elections  of  a  local  character  (such  as  polls  of  ratepayers  under  the 
Free  Libraries  and  Borough  Funds  -Acts),  and  can  be  a  member 
(whether  married  cr  not;  of  a  school  l)oar.l,  but  apparently  not  an 
overseer  or  guarJian  if  married  and  living  with  her  husband.  Sho 
cmnot  be  registered  as  a  voter  or  vote  at  a  parliamentary  election 
or  be  elected  a  member  of  pailiament.  It  was  decided  in  IStffl 
that  the  words  of  Lord  Brougham's  Act  (IS  and  U  Vict  c.  21, 
§  4),  by  which  in  all  Acts  words  inipottiug  the  masculine  gender 
are  to  be  taken  to  include  females  unless  tlio  contrary  is  expressly 
provided,  did  not  bring  a  woman  within  the  word  "man"  in  tin 
Representation  of  the  People  Act,  1867.*  The  same  would  no 
doubt  be  held,  if  the  point  were  raised,  under  the  Representation 
of  the  People  Act,  1834.  The  question  of  granting  the  i^irlia- 
mcntary  franchise  to  women  was  lirst  brought  before  the  House  of 
Commons  by  John  Stu.irt  Mill  in  1867,  as  an  amendment  to  the 
Keprescntatioii  of  the  People  Bill  of  that  year,  and  has  uniformly 
been  rejected  on  that  anil  tevcnil  subsequent  occasions.  At  present 
the  Isle  of  Man  is  the  only  part  of  the  United  Kingvloni  whero 
such  a  right  exists.  It  was  there  conceded  in  1882  to  unmarneJ 
women  with  sufficient  ptopertv  qualification.  For  the  picccdcnca 
of  women,  see  Pkecedence.  "the  national  status  of  married  women 
and  widows  is  provided  for  by  the  Naturalijation  Act,  1S70. 

Fro/essioiii  and  Trades. — 'Tlio  only  one  of  the  learned  professions  Profw- 
open  to  women  is  the  medical.  Such  righu  as  may  be  posscaseil  by  sionj 
the  Society  of  Apothecaries  and  the  College  of  Surceons  to  admit  anj 
women  to  their  respective  qualifications  are  «i>ecially  saved  by  i7  tradea 
and  38  Vict.  c.  34  and  38  and  39  Vict  c  43.  By  au  Act  of  1S76 
(39  and  40  Vict  c.  41)  medical  qnalifications  may  be  giantcd, 
irrespective  of  »ex,  by  any  body  empowered  to  grant  such  qualifica- 
tions. As  «  matter  of  fact  tne  College  of  Surgeons  dots  not  at 
present  allow  wom.n  to  qu^ilifv,  but  the  Society  of  Ai>otherar;c» 
and  the  College  of  Surgeons  of  Ireland  and  the  King's  and  ijuecn'i 
College,  of  Physicians  in  Ireland  follow  the  more  liWral  course 
Admission  to  degrees,  medical  and  others,  in  the  universities  ia  only 
allowed  to  a  liruiled  extent  Oxford  and  Cambridge  admit  women 
to  examinations,  but  not  to  dcgreei.  London,  under  its  luiiple- 
menUl  charter  of  1878,  a'dmita  to  all  degrees.  The  Univfisity 
E<lucation  (Ireland)  Act  1879,  containa  a  section  empowcriig  tho 
Koyal  University  of  Ireland  to  examine  women  for  degrees  and 
certificates  of  proficiency.  The  F.ndowed  Schools  Act  18(19,  pro- 
vides for  extending  to  girls  tho  i>enefits  of  educational  endowmenta. 
A  siniiUr  pronn.m  is  included  in  tho  Citv  of  London  I'arochul 
Charities  Act,  1883.  Under  the  powers  of  llies«  Acta,  as  well  as  by 
nriTBle  munificence,  a  coniidenible  sum  of  money  has  been  during 
il.    ■•   ■  ■■ ^     --..--.. :~- 
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MTentr-foar  houm  in  t  irwk.  Women  have  n^ccntly  been  rm- 
ploycJ  to  a  RTvater  extent  than  formerly  in  CJovernnifnt  J<?i*«rt- 
inmtj.  »-»(>M-ulIy  in  th*^KVit-oiric*.  A  marrinl  woman  may,  mik'o 
liii-  .M*rTu>i  Womon*  Troprrty  Act,  1SS2,  cirrr  on  a  tr««ic  »<nMr- 
atelr  from  her  liustuni,!.  an<.t  in  such  a  I'asi?  is  linblo  to  bo  maat!  a 
bankrupt.  Sh«  niiy  «p|urvnlly  Iw  a  jwrtner  of  her  husl»anil,  atnl 
may  lend  him  money,  but  in  this  cam  her  claim  to  a  dividend  on 
hts  bankrtiptcy  i»  ito5ti>on«d  to  that  of  other  cnrditors. 
Family  famiiy  kiyhts.— The  tigp  at  which  a  gitl  can  contract  a  valid 
rirht*.  ■  niarria^  ia,  follomng  Roman  law,  twelve;  she  i*  thus  two  veal's 
in  advance  of  a  boy,  who  must  be  fourteen.  Under  th«  Infants 
Settlement  Act  (s«m)  SiriTLrJlFNT)  a  valid  settlement  can  b«  made 
by  a  woman  at  aeviuteen  with  the  approval  of  the  court,  the  age 
for  a  man  being  twenty.  An  unmarried  woman  is  liable  for  the 
support  of  illegUiniato  children  till  they  attain  the  age  of.8ixte«u. 
She  IS  gi-nerally  a.*si»tcJ.  in  the  absence  of  agreement,  by  an  athUa* 
lion  Older  granted  by  magistrate.  A  married  winiiau  hirviug 
separate  pToj*rty  is,  under  the  AUrried  "Women's  Property  Act, 
liable  for  the  supi«ort  of  her  husliand,  children,  and  grandchildren 
becoming  chargeable  to  any  union  or  jwrish.  At  common  law  the 
father  was  entitled  as  against  the  mother  to  the  custody  of  a 
legitimate  child  up  to  the  ago  of  8i.xteen,  and  could  only  forfeit 
>ucb  hinht  by  misconduct.  But  the  Court  of  Chancery,  wherever 
there  WIS  tru;«t  proi>erty  and  the  infant  could  bo  made  a  waid  of 
court,  tiH>k  a  less  rigid  view  of  the  paternal  rights  and  looked  more 
to  the  interest  of  the  child,  and  consequently  in  some  cases  to  the 
extension  of  the  mother's  rights  at  common  law.  Legislation  has 
tended  in  the  sAme  direction.  By  36  Vict.  c.  12  the  Court  of 
Chanci-ry  was  empowered  to  enforce  a  provision  in  a  separation  deed, 
giving  up  the  custody  or  control  of  a  child  to  the  mother.  Tlie 
Judicature  Act,  1S73,  9  25  (10),  enacted  that  in  questions  relating 
to  th*-  cu^tody  and  education  of  Infants  the  rules  of  equity  should 
jrevail.  The  Guardianship  of  Infanta  Act,  1S8C,  largely  extended 
Itie  mother's  powers  of  appointing  and  acting  aa  a  guardian,  and 
gave  the  court  a  discretion  to  regard  the  mother's  wishes  as  to 
the  custody  of  tlie  children.  The  children  of  women  convicted  of 
Clime  or  ftc»|uenting  the  company  of  prostitutes  may  be  sent  to. an 
indtistrial  school.  The  principal  disabilities  under  which  women 
are  now  placed  may  perhaps  be  classed  under  the  head  of  family 
rights,  VIZ. ,  exclmiion  of  female  heirs  from  intestate  succession  to  real 
•?*Utc,  unless  in  obscncc  of  a  male  heir  (see  Inheritance,  Pr.iMO- 
ut.sn.'p.E),  and  the  obtaining  of  DlvoncE(/r.)  by  a  husbajid  for 
tiic  sluliery  of  his  wife,  \vhi!c  the  wife  can  only  obtain  it  for  adul- 
tery coupled  with  some  further  cause,  such  as  cruelty  or  desertion. 
"Rights  Jkighti  of  Property. — Unmarried  women  and  widows  have  prncti- 
oC  pro-  cally  equal  rights  with  men.  Since  the  date  of  the  article  Husband 
petty.  ■A-'*t*  ^ViFK  the  Married  Women's  Protwrty  Act,  1882,  has  extended 
thethange  in  the  law  attempted  to  a  limited  degree  by  the  previous 
i,cts  of  1870  and  1674.  The  most  important  provisions  of  the  Act 
15  and  46  Vict  c.  75)  falling  under  this  head  are  the  following. 
A  married  woman  is  capable  of  acquiring,  holding,  and  disposing 
by  will  or  otherwise  of  any  real  and  personal  property  as  her 
boparatc  property,  in  the  same  manner  aa  if  she  were  a  /(me  sole, 
with<.ut  the  intervention  of  any  trustee.  Every  contract  entered 
into  by  a  married  woman  is  to  be  deemed  to  bind  her  separate 
property,  unless  the  contrary  bo  shown.  Property  of  a  woman 
married  .ifter  the  commencement  of  the  Act,  whether  belonging  to 
her  at  tht>  time  of  marriage  or  acquired  after  nlitrriage,  is  to'  be  held 
by  her  as  h  ferM  aoU.  The  same  ia  the  case  with  property  acquired 
after  the  commencement  of  the  Act  by  a  woman  married  before  the 
AcL  .  After  marriage  a  woman  remains  liable  for  antenuptial  debts 
and  liahiliiica,  and  as  between  her  and  her  husband,  in  tne  absence 
of  contract  to  nhe  contrary,  her  separate  property  is  to  be  deemed 
primarily  liable.  The  husband  is  only  liaole  to  the  extent  of 
property  acquired  from  or  through  his  wife.  The  Act  also  contains 
provisions  as  to  stock,  investment,  insurance,  evidence  (see  Wit- 
KMs),  and  other  matters.  The  effect  of  the  Act  is  to  render 
obsolete  the  old  law  as  to  what  creates  a  separate  use  or  a  reduction 
Into  pojsossion  of  cUoses  in  action  {me  Personal  Estate),  as  to 
equity  to  t  settlement,  as  to  fraud  on  the  husband's  marital  rights,^ 
and  as  to  the  inability  of  one  of. two  married  persons  to  give  a  gift 
to  the  other.  Also,  in  the  case  of  a  gift  to  a  husbantl  and  wife  iu 
terms  which  would  make  them  joint-tenants  if  unmarried,  they  no 
■longe;  take  as  one  person  but  aa  twa  The  construction  of  the  Act 
hj  the  courts  has  been  in  one  or  two  cases  pfrhaps  somewhat 
narrow ;  still  there  is  no  doubt  that  it  has  affected  the  proprietary 
rights  of  married  women  to  an  immense  extent.  Its  effect  has  been 
principally  to  improve  the  position  of  wives  of  the  humbler  class- 
nnprotected  by  marriage  settlement.     There  Is  a  special  saving  in 

i  TMi  w«»  •  m\r  of  Uw.  conOrmcd,  thooRh  not  for  the  flrit  time  e«UWfiihca, 
by  thr  w^U-known  d*cl»J<>n  o(  Lwrd  Ttiurlow  in  Counttw  of  Stn»ihn:orc  r.  Bow^s, 
In  IT'''*,  to  the  rffeei  tti«t  •  tecret  cooT«]r«ncc  by  a  worriin  durliijr  her  cndnfu.-- 
T-r--  '.'■  her  future  hu*band  niljtht  be  wt  Kthle  by  him  afwr  marriaBe  .  A  Icpal 
r.  ■■-.  -,  was  in  IhU  m^e  crc«lrd  hy  encmcetnpni  or  bctiotlul.  The  only  other 
1:  s  :  ■  In  T.'.<^-:\^}  *.*  in  ^t.tch  b*trr.th«l  «ivps  any  rtghtt  nppeam  to  be  Ihe 
*'  '   man-inife.     In  the  . Mosaic  law' r/eirothal  was.  for 

'    iJliIt»ry.  p/iuivflent  lo  m«rrl«cc  (svc  Driit    xtil 
-'  ■  ;/*(roihtl  1«  k  matter  of  more  trnportanco  ll.nn  it 
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th*  Act  of  existing  and  future  settlement.  A  settlement  is  still 
necessar)*  where  it  is  desired  to  si-cure  only  the  enjoyment  of  tho 
income  to  the  wife  and  to  provide  for  chiKij-en.  The  Act  by  iim^lt 
would  enable  the  wife,  without  regard  to  family  claimn,  instantly  to 
part  with  the  whole  of  any  pi-o[>erty  which  might  come  to  her. 
Restraint  on  untici|«ition,  a  means  of  protecting  i  married  wonuin's 
property  from  her  laisband's  influence,  is  also  preserved  by  the 
Act,  subject  to  the  liability  of  such  proiwrty  for  antenuptiiil  debts, 
and  to  the  power  given  to  the  court  by  the  Conveyancing  Act,  1881, 
to  bind  a  married  woman's  interest  notwithstanding  a  clause  of 
restraint.  This  |>ossibility  of  being  restrained  from  anticipation  is 
now  one  of  the  principal  points  of  difference  between  Iho  projiriotary 
rights  of  men  and  women.  Formerly  remaining  unman  ieil  could  be 
ottached  as  a  condition,  of  the  enjoyment  of  j)roperty  by  a  widow 
only,  but  it  has  been  recently  decided  that  such  a  condition  may  bo 
imposed  upon  a  widowcras  well.  In  one  case,  however, the  widow  has 
still  an  advantage  over  the  widower.  Limitations  contained  in  her 
marriage  settlement  in  favour  of  her  children  by  a  former  marriago 
are  not  treated  ns  voluntary,  while  similar  limitations  in  the  settle- 
ment of  a  widower  are  regarded  as  voluntar)',  and  therefore  void  as 
against  a  subsequent  mortgagee  of  the  settled  propcrfj'.-  By 
Magna  Charta,  c.  7j  a  widow  is  to  have  her  Quakantine  {g.v.), 
and  is  not  to  be  forced  to  re-marry. 

Procedure.^ kn  action  for^breach  of  promise  of  marriage^  and  an  Vroca-- 
artiliation  summons  under  the  Bastardy  Acts  are,  the  former  prac-  dure. 
tically,  the  latter  entirely,  confined  to  women.  An  action  '^ 
Seduction  {q.v,)y  though  not  brought  in  England  by  the  womau 
herself,  is  for  injury  suffered  by  her.  The  Rules  of  the  Buprenie 
Court  and  the  ftlarried  "Women's  Property  Act  contain  various  pro- 
visions fbr  the  bringing  and  defending  of  actions  by  married 
women.  Tho  main  provision  is  §  1.(2)  of  the  Act,  enabling  a 
married  woman  to  sue  and  be  sued,  either  in  contract  or  in  tort  or 
otherwise,  in  all  respects  as  if  she  were  a.  feme  sole.  Her  position, 
however,  is  not,  owing  to  the  judicial  interpretation  of  the  Act,  aa 
completely  independent  as  tho  words  of  the  Act  would  at  first  sight 
appear  to  imply.  It  has  been  held,  for  instance,  that  she  cannot 
since  tho  Act,  any  more  than  before  it,  be  next  friend  or  guardian 
ad  litem  of  an  infant.  The  husband  and  wife  too  may  still  be  sued 
jointly  for  a  tort  committed  by  the  wife  aft(*r  marriage.  Apart 
from  proceedings  for  divorce  or  judicial  separation,  a  husband 
cannot  sue  his  wifo  for  a  tort  committed  during  the  coverture,  nor 
a  wife  her  husband,  unless  for  the  protection  and  security  of  her 
separate  property.  Slie  can,  however,  cause  him  to-be  bound  over 
in  recognizances  to  keep  the  peace  towards  her  iu  case  of  violence 
on  his  part.  The  Married  Women's  Property  Act  contains  a  useful 
section  enabling  questions  between  husband  and  wifg  as  to  property 
to  be  decided  in  a  summary  way.  A  judgment  against  a  married 
woman  under  the  Act  is  limited  to  execution  against  her  separate 
property  ;  she  cannot  like  an  ordinary  debtor  be  comnlitted  to  prison 
under  the  Debtors  Act  for  default  i  J  payment. 

Criyninal  Law. — There  are  some  offences  which  can  be  committed  Crijiinal 
only  by  women,  others  which  can  be  committed  only  ngainst  them.  law. 
Among  the  former  are  concealment  of  birth  (in  ninety-nine  cuses 
out  of  a  hundred),  the  now  obsolete  offence  of  being  a  common 
scold,  and  prostitution  and  kindred  offences.  Many  offences  of 
the  latter  kind  were  up  to  a  recent  date  dealt  with  under  tho 
Contagious  Diseases  Acts,  which  were  repealed  in  18S6.  Where  a 
married  woman  commits  a  crime  in  company  with  her  husband, 
she  is  generally  presumed  to  have  acted  by  his  coercion,  and  so 
to  be  entitled  to  acijuittal.  This  presumption,  however,  was  never 
made  in  witchcraft  cases,  and  is  not  now  made  in  cases  of  treason, 
murder,  and  other  grave  crimes,  or  in  crimes  in  whicli  the 'principal 
part  must  ueccssailly  be  taken  by  the  wife,  such  as  keeping  a 
brothel.  In  fact,  the  exceptions  to  the^old-prosumption  are  now 
perhaps  more  numerous  than  those  falling  within  it.  The  doctrine 
of  coercion  and  the  practice  of  separate  a  kuowledgment  of  deeds 
by  married  women  (necessary  before  the  Married  Women's  Property 
Act)  seem  to  be  vestiges  of  the  ])eriod  when  women,  besides  being 
chattels,  were  treated  as  chattels.*  Formerly  a  wife  could  not  steal 
her  husband's  property,  but  since  the  Married  Women's  Property 
Act  this  has  become  possible.  The  evidence  of  a  wife  is  not  usually 
receivable  for  or  against  her  husband  {Keo  Witnes-s).  She  does  not 
becomo  an  accessory  after  tho  fact  by  receiving  and  harbouring  her 
husband  after  he  has  committed  a  felony  ;  the  husband,  however,  is 
not  equally  privileged  if  the  offence  bo  committed  by  tho  wife. 
Adultery  is  now  no  crime,  England  being  almost  the  only  country 
where  such  ia  tho  case.  It  was  punished  by  fine  in  the  ecclesiastical 
courts  up  to  the  17th  century,  and  was  mado  criminal  for  a  short 

»  Sco  He  Cameron  and  Welts,  ia«  /tfp.,  ?7  Chancery  Dlv.,  32. 

'  A  btlcf  sketch  of  the  lawr  relating  to  ihia  branch  of  the  aubject  has  been 
added  by  way  of  nppciidlx  to  IhU  aitlcle.    ' 

*  It  waa  certainly  laid  do^-n  by  the  Court  of  Cliancety,  In  more  than  one  case, 
that  the  reason  for  en foivt ii r  ackrowicdifTnent  nf  deeds  by  a  n)nri  led  womaa 
apart  fiom  lirr  husband  was  th#picBumplinn  that  In  mattoii)  of  pr-Dpprty  she  was 
Buio  t(i  be  coerced  by  him.  If  aurh  weix-  the  trulti,  the  ncparale  ackruftvleitgmcnt 
-i-a  matter  of  a  few  mlniitci'  converautlon — wo*  but  a  poor  aufe^ni'd.  Tho 
doctrine  of  coercion  In  felonies  Js  nttribnted  by  Mr  Justice  Stephen  to  the  wbh 
to  Rive  women,  wlille  they  hud  not  .benefit  of  clertty,  tho  eanie  chnnco  of  escape 
us  men  (see  hla  Diyat  of'tke  Criminal  Lav.  App.,  note  1). 
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a  "?^''\''"^li,'^„^"f!'°."e  by  the  Criminal  U«  Amendment  Act, 
^,r  tX  offencT is':uil.ction.  ,hieh  needs  to  be  sep^ratj^y 
188:..     Anoi  ._^  ,^^  ^„  ,^  ^„  „n-,„<.e  partly  against  the 

^'  .    against  property,  for  a  difference  .3  "'^de  between 

]:  ,  of  a  TToman  with  property  and  of  one  without  pro- 

Cw^riv  As  to  offences  committed  against  a  wife,  recent  lesislation 
Tx '-mad  some  Lsiderablechang^  By  the  >l-';7°-»'.f„"-^ 
Act  1S78  if  a  hnsband  be  convicted  of  an  aggravated  assault  upon 
hU  wife  the  court  before  which  he  is  tried  may  order  jM^i'^fl^ 
,naTr!klto  the  Probate,  Divorce,  and  Admiralty  Division  of  the 
Hi2  C^mV)  that  the  wife  be  no  longer  bound  to  cohabit  with  hin, 
s"uc'h  o^er  to  have  the  effect  of  a  judicial  separation  on  the  ground 
of  cruelty.  The  order  mav  also  provide  for  payment  f  »  ^r  ,hl 
a  loranM  bv  the  husband  to  the  wife  and  for  the  custody  of  the 
chiMren  of  the  marriage.     That  of  the  children  under  ten  may  be 

whil^  thev  arc  living  together,  nor  whw.  they  are  In  ing  apa.  t  con 
Tcrning  iiv  act  doL  ivhile  they  were  liring  togetlur,  unless  Ac 
w™s  pro" Vtv  have  been  wrongfully  taken  by  t^l'l'f  l«"^°"     Uw 
tion  of  his  wife.     The  section  just  cited  extends  the  common  law 
under  which  the  wife's  redress  for  injuries  committed  l<y '■"  1""^°^ 
w"s  confined  to  injuries  to  the  person.     But  tt  "t^"''''.", ""'y.*" 
Tninrics  to  -he  s<.paratc  prorcrtv,  and  it  has  recently  been  held  that  a 
w        "ir'.t  .V.l^r  the  tcnis  of  ihe  s^'ction,  proceed  agaiust  her  bus- 
UV  a  m^^na  Iv  l.r  a  libel.'     The  Married  Won"=n  (Maintenance  m 
C^^'of  D^r   on)  Act,  1SS6,  enablesa  wife  to  summonTier  husband 
Si^re  a  c^rtoNumm.ry  jurisdiction  for  desertion,  and  the  court 
mav  make  an  order  for  her  rarport.     B.-fnre  the  Act  the  wife  s  only 
Su^rs^was  to  become  chargeable  to  the  parish,  allmvii.g  th«.g"»>;J'^;/ 
M^k  to  recover  from  the  husband  the  c^t  of  »>", '"'""""»°«; 
Thrpunishment  of  a  woman  mny  still  l«  different  f;»7  «''"  ^^  ^» 
nian  in  Tp.r.AsoS  (-/.r.).     Where  whipping  is  allowed  after  convic- 
Uon  for  rrbberj-,  o?  of  juvenile  offenders  for  larceny,  it  canjotjxi 
iiflicted  on  females.     Chastisement  of  a  wife  by  a  husband   pos- 
i^lv  at  one  time  lawful  to  a  reasonable  extent,  would  now  cerUinly 
constitute  »n  assault     The  husband's  rights  are  limited  to  restrain- 
iii<T  the  wife's  liberty  in  case  of  her  m  ^conduct. 

d.TJf.-A,  ear'ly  as  Hcgia,n  Maic,,aUm  (12th  centurj-)  women 
were  the  object  of  special  legal  regulation  n  that  work  the 
^ZhdamJicrU  (protably  a  tax  paid  to  the  lord  on  the  marriage 
S^^iilcnrnt'  daugliler)  wL  fixed'at  a  sum  .■I'T'-ring  ""IjJ'"?, ,° 
the  «nk  of  the  woman.  Numerous  ancient  laws  dealt  with  trade 
l„j"  ,  J  , "v  ,„.,tters.  By  the  I^jc  Q„a!,wr  BHrjomm  female 
b"  ,.  •  bad  ale  were  to  forfeit  eightpence  and  be  put  on 

fh„  ]  and  were  to  set  an  ale- wand  onUide  their  houses 

under  a  pcn.V.ty  "1  fourp<nce.  The  same  laws  also  provided  that  a 
ma^od 'woman  committing  a  tresra.s,  without  I'or  husband  s 
knowlcd-  might  be  ch.aitised  like  a  child  under  age.  The  Sm(u«/^ 
0"w"  oi  the  iSth  centuo-  enacted  that  a  married  woman  m-ght  not 
buy  wool  in  the  ..reet,  or  buy  more  than  .  limited  7™"' "«  °f  »| 
T,'''„  ■      ■  ircd  a  provision  for  the  dr.ughter  of  one  ot 

,J'  ;e  to  provide  for  herself  through  poverty, 

li.i,  .  r  or  putting  her  in  a  convent.     By  the  Act 

im'  c.'  9.  wU-e,  were  to  be  arrayed  after  the  estate  of  their 
husbands     By  1457.  0. 13.  no  v-.omati  w^nsto  go^t_o  church  w.th^her 


1  not  lie  known.     1D81,  c.  18,  wa.H  con- 
it    and  allowed  women  to  wear  any 
liail  .been   ncrnstom.ed.     1«21,    0.  25, 
t-  to  Bi.ir  their  !■  '    '     '  1091, 

the   remarkable  '  "J"" 

-     •     nt    were    to "'    ''f 

modem  a»pect  the  law  is  in  nio»l  rMpecla 
iind.      h  woTT^in  mfiv  1- lueen  or  »  peereaa 
-1.1,111'.,,  '     '    '  'it  only 

.li.n..i.-      Ill  11..   old   la'  ijl       A 

fealty,  and  »ho   rf.uM    not .  •, 

_,,^    1    _ 111.,  ■  "■  "'^ 
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malea,'    Bit,  as  in  England,  women  possess  votes  in  elections  to 
"W  boards  and  to  munici,«l  and  local  bodies,  th.  '""er  specially 
conferred  bv  the  Municipal  Elections  Amendment  Act,  1&81.  ana  tnc 
GeneSl  Police  and  Ini.'^vement  Act,  1862^    The  right  ot  ma^ed 
women  to  vote  at  school-board  elections  under  the  Education  Act, 
1872,  appears  to  have   caused  some  difficulty,  and  to  have  ^ 
differently  decided  in  different  connties.     Women  are  not  edmitted 
to  de-n-ccs  by  the  ScotlUh  nnivcrsities,  though  several  attempts  have 
been 'made  to  confer  upon  them  this  privilege.     At  one  time   m- 
deed   they  seem  to  have  practised  medicine  without  qualircation. 
for  in  1641,  in  a  ratification  of  the  privileges  of  the  Ldiuburgn 
chirurgeons,  a  complaint  was  recited  that  women' practised  chirurgy 
without  having  learned  the  art.     In  1873  tha  Court  of  Ses-sion  de- 
cided that  female  studenU  could  not  graduate  in  medicine  at  t^lin- 
bur'h  '    A  bill  to  enable  the  universities  to  grant  degrees  to  women 
wasVjected  in  1875.     St  Andrews  grants  them  not  the  ordinary 
de-^ee  but  a  special  title  ofUL.A.»     The  powere  given  by  the  Act 
of°1876  (39  and  40  Vict.  c.  41)  have  recently  been  exercised  in 
favour  of  women  by  the  Colleges  of  Physicians  and  of  Su^eons  of 
Edinburgh  and  the  Faculty  of  Physicians  and  Surgeons  of  Glasgow. 
By  the  Educational  Endowments  Act,  18S2,  the  benefits  of  endow- 
ments  arc  to  be  extended  as  far  as  possible  to  »»th 'exes.     !■>  1881 
the  Married  Women-s  Property  Act  (44  and  45  )-icL  c  21)  made 
important  extensions  of  the  rights  given  ♦\J'»''"«'l  .'"^"J^J  ^ 
Act  of  1S77,  for  which  see  Hisb.v.vd  AXD  W  ife.     A  wife  married 
ffter   the  dite  of  the  Act  bas  a  separate  estate  in   "jovablo  and 

heritable  property.  A  husband  '■'V'-^^TlTc^^'^lVAcrin  the 
estate  of  his  deceased  wife  as  a  widow  had  before  the  Act  in  the 
e  U  ;  0  her  d^cased  husband.  Children  have  a  right  of  legitirn 
n  their  mother's  movable  estate. .  Thecriminal  law  'l'*^'"  ''  'j^'  '^ 
from  that  of  England.  At  one  time  drowning  was  a  punishm..ut 
spedal  V  reserved  for  women.  Incest  or  an  attcmp  to  com  mt 
K  ilstiU  punishable  asa  crime,  and  has  been  so  r«»f';i  ^'^  ■'» 
lie  last  few  years.  Adultery  and  fornication  are  sUll  """""^"y 
crimes  under  old  Acts,  but  criminal  proceedings  in  l»"^*"  .^^'-;V"^m 
fallen  into  desuetude.  The  age  of  lesUmentary  capacity  13  stiU 
twelve   not  twentv-one,  as  in  England.  .,..,-..       ,v    .       1 

mucd  Sm(«.-Tho  Acts  of  Congres.,  conUin  little  affecting  the  UwW 
snbiect      Any  woman  married  to  a  citiren  of  the  Lni  ed  Sut^-s  U„usl 
who  ni  ghfh  Jrself  be  lawfully  naturalised  is  to  be  deemed  a .,  i.--..n   State* 
Women  are  allowed  as  clerks  in  Government  departmenU^id  miy 
be  employed  as  nurses  and  hospital  matrons  in  the  army.     'Tlio 
ri"ht  of  voting  for  Congress  or  for  the  State  lepsla'ures  is  still 
deVed  in  the  «untry  a.s'a  whole  in  spite  f\^^\-''Z\TXi.l 
which  have  been  made  by  the  advocates  of  female  suffrage-     Tho 
right,  however,  exi.sts  to  a  limited  extent.     In  the  f-^rn'"""  ,f 
V?ashin,ton,  AVyomii.g,  and  Utah  women  ToU   and  in  the  consti- 
tiitTons  of  some  States,  such  a.,  Colorado  and  Wisconsin,  it  ..pro- 
vided  that  the  right  of  suffrage  may  be  extended  t.i  •  a 

majority  of  electors  at  a  general  election.     .!''»/ 
most  States  confine  the  parliamentary  franchise  to  v  , 

The  adi..is.sion  of  women  to  the  school  franchise  is  !•<>»'  "••'•"f^'J 
inrrexsiiig.  and  had  in  1887  been  adoptcl  by  fourteen  Slat«.     In  • 
mited  „uml«r  of  States  the  Pr,.'  !■    ^'''  "''i'^/y^^"; 

"T  ,'r°'"^"-''''':™.''^nt  praTtUl,:C'n: 

w"l  o'Ve  I  ■  ^on'(see  li..vii..c>fv     In  most  Su.es 
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ttT.  t^ml  and  thao  »  in>'e„l  no  di.UncUon  of  sex  in 
succmion  t^  eal  esUate.  For  the  testauient.iry  nghu  "^Zl?^ 
women  sec  Wll.u  In  «mo  of  the  State  universities  women  are 
admitted  to  full  prrv.legos  of  instruction  and  K'="l"»''^";., '» 
oh/"  s-,.h  n.  ,t.,.'„niv.r>itv  nf  Pennsylvania,  they  are  admitted 
"'  •  ,  i„t  not  to  graduation.  Tho  law 
Y'  , ,  for  tort  which  arc  unknown  in 
'"  1  iw  of  some  States  a  «"n'™n  may 
(,','                                             ,s  (y.f.)  in  her  own  nan  "'• 

'  .                                            imputing  unclmstity,  v  •' 

'■■■  .  ^       '    i-lind.      ..  ■»< 


luid.      .. 
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[iKJ^h         J^-M^  ttf  PromiMe/  ifarriajc^ — Tho  action  for  breach  of  promUo 

("Til.     rf  '  ■■  '  ■' '    "  ■      '■     lish  law. 

mice.  li;  thi'  Ik. 

ti.  ■'■'"'  time, 

»llbjfxt  to  l\,o  IttliiihAliou  of  tho   ubil^.ai»l)    L-y  t.<^ilt,  li|>Ullilltiol^ 

liv  tao  words  o.^mtttijne  lita  noit  ul>}r,  or  1a|v<;o  of  time,  thv  tini6 

fi\.-'      ',    •■        No  action  l.'iy  for  brvjcli  of  proiniso  to  marry 

tr  iA;lia(t  bcrii  ;;ivcn,  i.e.,  earnest  of  tlio  bargain, 

Ic  ■■  jwrty  rrfusinj;  to  c.iriv  it  out.     The  arrha 

lit  vtii  ly  a  jwrcnt,  aiul  w:is  ci|unfly  liable  to  forfcitiir*. 

A  •  vcriior,  or  one  vf  his  u-1atutn»  or  hou.teliohl,  could 

nu.  ..   . >■  arrha  that  might  have  been  given,  it  being  8Up- 

i«»iU  that  he  was  in  a  ]>o:tition  of  authority  and  ablo  to  excrciso 
intlucuco  in  forcing  consent  to  a  botrotlial. 

la  tho  canon  law  breach  of  tlio  promii>o  niatle  by  tho  sponsalin, 
whether  d<  yrxi^nti  or  tU  r'nturo,  a  division  nnknowji  tu  lionian 
law,  docs  Dot  without  moie  apitear  to  have  sufficed  to  found  an 
action  for  it3  breach,  except  bO  far  as  it  fell  undor  ecclesiastical 
cognizance  as  Lvsio  fiJei,  but  it  had  tho  nioro  serious  le^l  ctfect  of 
avoiding;  as  a  canonical  diiahility  the  sub^tctpiciit  nmrnngo,  while 
the  oricinul  rt>Miit^lui  continued,  of  a  betrothed  person  to  any  other 
than  tlic  oiiC  to  whom  ho  or  she  was  originally  bclruthed. "  The 
jjK»tsn/ii  became  inoperative,  cither  by  mutual  consent  or  by  cer- 
tain su)M:rvcning  im)KxlinifntJ),  such  as  ordination  or  a  vow  of 
^.hastity.  Tho  canonical  disability  of  pre-contract  wa/ removed  in 
Eiuland  by  32  Hon.  VIll.  c.  39,  re-established  in  tho  rcign  of 
K(iv.:ir\l  VI.,  and  finally  abolisheil  in  1753. 

la  England  tho  duty  of  the  i>arties  is  tho  same  as  in  Roman 
1a\;,  vi7_,  to  carry  out  the  contract  within  a  reasonable  time,  if  no 
tin  ^  ■  "-lly  fixed.  Formerly  a  contract  to  marry  could  bo 
BP  iccd  by  the  ecclesias-tical  court  compelling  a  cclc- 

br  ■  marriage  in  facie  ccchsiBB.     Tho  last  iustnuco  of  a 

»u:t  :or  tii.:.  pur|K>so  was  in  1752,  and  the  right  to  bring  it  was 
abolished  in  1763  by  Loixl  Hardwicke's  Act  (28  Geo.  II.  c.  33). 
The  action  for  breach  of  promiso  ujay  be  brought  by  a  man  or 
a  wonian,  though  the  former  case  has  been  of  rare  occurrence,  and 
a  male  plaintifT  has  still  more  rarely  been  rewarded  with  anything 
more  than  nominal  damages.  It  may  bo  brought  by  but  not 
Bgnin-t  an  infant,  and  not  against  an  adult  if  he  or  she  has  merely 
ratified  a  promiso  made  during  infancy ;  it  may  bo  brought 
against  but  not  by  a  married  man  or  wonmn  (in  spite  of  the 
inherent  incapacity  of  such  a  person  to  have  married  the  plaintiO*), 
and  r.cither  by  nor  against  the  pcn>onil  represcntatwes  of  a 
dccL-aseil  icirty  to  the  promise  (unless  where  special  damage  has 
accrued  to  the  personal  estate  of  tho  decea.sed).  I'hc  promise 
mcd  not  bo  in  writing.  The  parties  to  au  action  are  by  32  and 
33  Vict,  c.  OS  com|ictcnt  witncs-scs ;  tho  plaintiff  cannot,  how- 
ever, recover  a  verdict  without  his  or  her  testimony  being  cor- 
roborated by  other  material  evidence.  The  incisure  of  damages 
is  to  a  greater  e.\tont  than  in  most  actions  at  the  discretion  of  the 
jar^•  ;  they  may  take  into  consideration  tlie  injury  to  the  plaintilf's 
fetlings,  especially  if  the  breach  of  promiso  be  aggravated  by 
seduction.  Either  party  haa  a  right  to  trial  by  jury  under  the 
rules  of  the  Supreme  Court,  1883.  Tho  action  cannot  bo  tried 
in  a  county  court,  unless  by  consent,  or  unless  remitted  for  trial 
there  by  the  High  Court.  Unchastity  of  the  plaintiff  unknown  to 
the  defendant  when  tho.  promiso  was  made  and  dissolution  of  the 
contract  by  mutual  consent  are  tho  principal  defences  which  arc 
naually  raised  to'  tho  action.  Bodily  infirmity  of  tho  defendant 
ia  no  defence  to  the  action,  though  it'  may  justify  the  other  party 
in  refusing  to  marry  tho  person  thus  alTected.  'Where  the  betrothct'  ' 
are  within  prohibited  degrees  of  consanguinity  or  affinity,  there  can 
be  no  valid  promise  at  all,  and  so  no  action  for  its  breach. 

In  Scotland  a  promise  in  tho  nature  of  sponsalia  dc  fxUuro  not 
foVior.ed  by  consummation  may  be  resiled  froni,  subject  to  the 
liability  of  the  party  in  fault  to  an  action  for  "flie  breach,  which 
by  8  Geo.  IV.  c.  120,  s.  28,  is  a  proper  cause  for  trial  by  jury. 
If,  however,  tho  $j>oiua!ia  be  dc  presicnti,  and,  according  to  the 
more  probable  opinion,  if  they  be  dc  fuluro  followed  by  consum 
mation,  a  pre-contract  is  constituted,  giving  a  right  to  a  decree  of 
de^  larator  of  marriage  and  eq\nvalent  to  marriage,  unless  declared 
Vj.  i  during  the  lifetime  of  the  parties. 

In  tho  United  States  the  law  is  in  general  accordance  with 
that  of  England.  The  statute  law  of  California  ond  Dakota  pro- 
vides that  tho  unchastity  of  one  party  of  which  the  other  is  igno- 
i«nt  is  a  good  defence,  but  it  is  no  defence  if  both  participate 
therein.  (J.  w\.) 

WOOD.  See  Botany,  vol.  iv.  p.  100;  Building, 
Forests,  Strekctu  of  Materials  ;  also  Fir,  Oak,  Pine, 
Teak,  Ac. 

WOOD,  Anthony  a»  (16,32-lC0.'i),  antiquary,  was  the 
■fcurtli  son  of  Thoma.s  Wood  (1580-1643),  B.C.L.  of  Oxford, 

^  Ic  the  Li/e  he  speakj  of  himself  and  his  family  as  Wood  and  not 
i  Wood,  a  pedantic  return  to  old  usage  adopUxl  by  htniself.  A 
pedigree  it  given  in  Blisa'a  edition,  1848,  p.  357. 


wlioro  Anthony  ■xvas  born  17  th  December  1  Go  J.  Kc  \vtis 
sent  to  New  College  school  in  tiiat  city  in  1641,  and  at 
tlio  ago  of  twelve  was  removed  to  tlio  free  granimar 
school  at  Tliaiiic,  where  his  studies  were  interrupted  by 
civil  war  skirmishes.  Ho  was  then  jilarcd  under  the 
tuition  of  his  brother  Kdward  (16i;7-.''>u),  of  Trinity  Crillcgc- 
"  while  ho  continued  in  this  condition  his  mother  would 
alwaics  bo  soliciting  him  to  bo  an  apprentice  which  lio 
could  never  endure  lo  lic.iie  of  "  {/.i/e,  I81S,  p.  33).  He 
was  entered  at  Merton  College  in  1647,  and  made  post- 
master. In  1652  "ho  began  to  excrciso  his  natural  antl 
insatiable  genie  ho  had  tu  musick  "  {iUJ.,  53),  and  was 
examined  for  the  degree  of  B.A.  He  engaged  a  music- 
master,  and  obtained  permission  to  u.io  the  Botllcian, 
"  which  ho  took  to  be  the  happiness  of  his  life."  He- 
was  admitted  JI.A.  in  1655,  and  in  tho  following  year 
published  a  volume  of  sermons  of  his  late  brother  Edward. 
Dugdale's  Wanvirh/iire  came  into  his  hands,  and  he; 
describes  how  "  his  tender  alfections  and  insatiable  desire 
of  knowledge  were  ravished  and  melted  downe  by  the- 
reading  of  that  book.  What  by  musick  and  rare  books 
that  he  found  in  the  public  library,  his  life,  at  this  time 
and  after,  was  a  perfect  Elysium "  (i/jid.,  p.  68).  He 
now  began  systematically  to  copy  monumental  inscriptious 
and  to  search  for  antiquities  in  the  city  and  neiglitwur- 
hood.  He  went  through  the  Christ  Church  registers^, 
"  at  this  time  being  resolved  to  set  himself  to  the  study 
of  antiquities."  Dr  Jolin  Wallis,  tho  keeper,  allowed  him 
free  access  to  the  university  registers  in  1660  ;  "  here  lie 
layd  the  foundation  of  that  book  which  fourteen  years; 
afterwards  he  published,  viz.,  I/isl.  el  Antlq.  I'liiv.  Oxom.:'^ 
He  steadily  investigated  the  muniments  of  all  the  coUegca, 
and  in  1067  made  his  first  journey  to  London,  where  he 
visited  Dugdale,  who  introduced  him  into  the  Cottontail 
library,  and  Prynno  showed  him  tho  same  civility  for  the 
Tower  records.  On  October  22,  1669,  he  wa*  sent  for  by 
the  delegates  of  the  press,  "  that  whereas  he  had  taken  a. 
great  deal  of  paines  in  writing  the  I/isl.  and  Anliq.  of  Ti<- 
Universilie  of  0.)0)i,  they  w'ould  for  his  paincs  give  liim  an 
100  ii  for  his  copie,  conditionally,  that  he  would  saffec 
the  book  to  be  translated  into  Latine"  (ibid.,  167).  He 
accepted  the  offer  and  set  to  work  to  prepare  his  itngliftJt 
ilS.  for  the  translators,  Richard  Peers  and  Kiciiand 
Reeve,  both  appointed  by  Dr  Fell,  dean  of  Christ  Cburdi, 
who  undertook  the  expense  of  printing.  The  translation 
was  supervised  by  Fell,  with  whom  and  the  translators 
Wood  has  endless  quarrels  about  alterations  of  his  teaJ. 
In  1674  appeared  llistoria  el  Andqxniales  Univey^ifttis 
Oxoniensis,  handsomely  printed  "e  Theatre  SheldoruaBO," 
in  two  folio  volumes,  the  first  devoted  to  the  university  ia 
general  and  the  second  to  the  colleges.  Copies  \fes:i 
widely  distributed,  and  university  i-.nd  author  received 
much  praise.  On  the  other  hand,  Bishop  Barlow  told  a. 
correspondent  that  "not  only  the  Latine  but  the  bisttary 
itself  is  in  many  things  ridiculously  false "  {GmiaMe 
Jiemains,  1693,  p.  183).  In  1678  the  university  registers 
which  had  teen  in  bis  custody  for  eighteen  years  were 
removed,  as  it  was  feared  that  he  would  be  implicated  in 
the  Popish  Plot.  To  relievo  himself  from  Buspicioii  lie 
took  the  oath.?  of  supremacy  and  allegiance.  During  t^hia 
time  he  had  been  gradually  completing  his  great  work, 
which  was  produced  by  a  London  publisher  in  1691-92,  2 
vols,  folio,  At/iCHx  Oxoniensea  :  an  Exacl  Jlislory  of  M  the 
Writers  and  Bishops  who  have  had  their  EdueatioK  in.  tite 
Uniiiersily  of  Oxford  from  1600  to  1690,  to  which  are  added 
the  Fasti,  or  Annats  for  the  said  lime.  On  29th  July  1693 
he  Was  condemned  in  tho  vice-chancellor's  court  for  certain 
libels  against  the  late  earl  of  Clarendon,  fined,  boiiiidKal 
from  the  university  until  he  recanted,  and  the  book  burnt. 
The  proceedings  were  printed  in  a  volume  of  MiscdCaitiM 
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published  by  Curll  in  1714.  'Wood  was  attacked  by 
Bishop  Burnet  in  a  LftUn  to  the  UUhop  o/  LichiicUl  and 
Coventry,  1693,  4  to,  ancj)  defended  by  his  nephew  Dr 
Thomas  Wood,  in  a  Vimlk'-Uion  of  the  Historiotjyapher,  to 
viltUli  is  added  the  IJislonugrapher's.Ansieer,  1693,  4to, 
reproduced  in  the  subsequent  editions  of  the  Athense.  The 
nephew  also  defended  his  uncle  in  An  Appendix  to  the 
Life  of  BiJiop  Seth  ]\'ard,  1697,  Svo.  On  9th  October 
1695  Wood  had  an  interview  with  the  earl  of  Clarendon, 
but  was  not  able  to  get  his  fine  remitted.  After  a  short 
illness  he  died  iSth  November  1695,  in  his  si.\ty- third  year, 
and  was  buried  in  the  ante-chapel  of  St  John  Baptist 
(Merton  College),  in  0.xford,  where  he  superintended  the 
digging  of  his  own  grave  but  a  few  days  before. 

He  is  Jescribcd  as  "a  very  strODg  lusty  man,"  of  uncouth 
manners  and  appearanco,  not  so  deaf  as  he  pretended,  of  reserved 
And  temperate  habits,  not  avaricious,  and  a  dc^piscr  of  honours. 
Ho  received  neither  office  nor  reward  from  the  university  whicli 
•oved  so  much  to  his  labours.  He  never  married,  and  led  a  lile  of 
self-denial,  entirely  devoted  to  antii)uarian  research.  Bcllrinxing 
and  music  were  bis  chief  relaxations.  His  literary  style  is  poor, 
and  his  taste  and  judgment  are  frequently  wariwd  by  prejudice, 
but  his  two  great  works  and  unpublished  collections  form  a  price- 
less source  of  information  ou  Oxford  and  her  worthies.  He  was 
always  suspected  of  being  a  Roman  Catholic,  and  invariably  treated 
Jacobites  and  Papists  belter  than  Disseuters  iu  the  jithoue,  but  he 
4)ied  in  communion  with  the  Church  of  England. 

Wood's  oiijinal  nianuicrijit'(purchased  by  the  Bo<11eian  in  1S46), 
was  first  published  by  John  Gutch.  zs.The  Histunj  and  Antiquities 
<y  the  CotU'jfs  and  Halls  in  the  University  of  Oxford,  tcith  a  com- 
diniuition,  1786-90,  2  vols.  4to,  and  Tfie  HiUonj  and  Antiquities 
cf  the  Universily  of  Oxford,  1792-96,  3  vols.  4to,  with  portrait  of 
AVood.  To  these  should  be  added  The  Anticnt  and  Present  Stale 
*/  the  City  of  Oxford,  ehiejty  coUcded  hy  A.  d  Wood,  icith  additions 
if  Sir  J.  Peshall,  1773.  4to.  A  new  edition  is  in  ))rei>aration  by 
the  Oxford  Historical  Societj*.  Mcdiiis  Satiujn,  a  CoUeetion  of  Pieces 
4>f  IJitinonr,  chiefly  ill-natured  jiersonal  stories,  was  published  at 
Oxfoid  in  1751,12mo.  Some  letters  between  Aubrey  and  Wood  were 
givcu  in  the  Gentleman's  .Var/azine  (3d  scr.,  ix.,  x.,  xL).  Wood 
consulted  Dr  Hudson  about  petting  a  third  volume  of  the  Alhenae 
printed  in  Holland,  saying,  "When  this  volume  conies  out  I'll  make 
jou  laugh  ''  {lielig.  Hcnrnianse,  i,  59).  This  was  included  in  a  second 
«ilitioii  of  the  Allicnie  published  bv  Tonson  in  1721.  2  vols,  folio, 
**very  much  corrected  and  enlargeil.  with  the  addition  of  above  500 
new  lives."  The  third  aj»|^arctl  as  ."a  new  edition,  with  additions, 
and  a  continuation  by  Philip  Bliss,"  1813-20.  4  vols.  4to.  Tlie 
Kcclesiastical  History  Society  j>rojM)sed.  to  bring  out  a  fourth 
«<litiou.  which  stopped  at  the  Life.  ed.  by  Bliss  1848,  Svo  (see 
Ceitl.  Mag..  N.S.,  xxix.  135,  268).  Dr  Bliss  »  interleaved  cojiy  is 
in  the  Bovllrian,  and  Dr  Griffiths  announced  in  1S59  that  a  new 
nlition  w-as  contemplated  by  the  Press,  and  asked  for  additional 
matter  (see  Notes  and  Qninct,  2d  ser.,  vii.  514,  and  Cth  ser..  vi. 
5,  51).  Wood  bequeathed  his  library  (127  MSS.  and  970  minted 
books)  to  the  Ashmolean  Museum,  and  the'  keeper,  M'illiam 
}lndde>ford,  printed  a  catalogue  of  the  MSS.  in  1761.  In  1860 
the  whole  collection  wa*  transferred  to  the  Bodleian,  whr-re  25 
volnnies  of  Wood  »  MSS.  had  Wen  since  1690.  -Many  of  the 
original  pnixm  from  which  the  Athena  was  wiitten,  as  well  as 
several  large  volumes  of  Wooil's  correapondence  and  all  Ilia  riiariea, 
jire  in  tlie  itndleian. 


Xobi«  >  tif^r.  JUiiuit  t,<  LivJ'.it.i,  I.  (11.  11.  7.) 

WOOD,  Mrs  Henry  (18U-1887),  novelifct,  was  born 
on  the  17th  Januarj-  1S14.  "  Her  mnidcn  name  «ns  Ellen 
Price  ;  her  father  was  a  glove  manufacturer  in  Worcester 
—  the  oii^iiinl  of  the  cathedral  city  which,  with  its  chuich 
flignitArjeii  and  school.i,  is  the  Rceno  of  so  many  of  her 
tAlca.  From  certain  vni;uc  memoirs  publiahed  by  her  son 
in  the  Ayj't'v^  'f^f  wliit-h  lier  novels  were  the  inainstAy 
Inr  (he  la<t   t"  r>f  licr  life)  it  appears  that  the 

indii'trinl     di  ..liod     in     Mildred    Arirll    is     n 

rem-  i   i!i<;  i.-.l.ipM.'  of  the  (^lovc  Iradc  in  Wor- 

ccj-l' •  ■  "t  "n    H'l-ki"-"!!'^  tnrifT  rofxnii"  in  I*'?-''.  ' 
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glove  manufacturers.  She  married  young,  it  is  said,  and 
after  her  marriage  lived  for  the  most  part  in  France,  her 
husb.ind  being  "  at  the  head  of  a  large  shipping  and 
banking  firm  abroad."  She  lirst  came  b«fore  the  public 
jn  her  own  name  as  the  author  of  a.  temperance  tale 
{Daneshury  House),  which  had  gained  the  prize  of  £100 
offered  by  the  Scottish  Temperance  League.  This  was  in 
1S60;  but  it  appears  from  the  memoirs  already  referred 
to  that  "  for  many  years "  before  this  she  had  been  a 
regular  contributor  of  stories  'anonymously,  month  after 
month,  to  Jlr  Harrison  Ainsworth's  magazines,  Eentley's 
Miscellany,  and  Colburn's  Xeic  Monthly.  •■  Danesbury  House 
was  very  favourably  reviewed,  her  genuine  gifts  as  a 
story-teller  making  themselves  apiiareut  in  spite  of  the 
didactic  purpose  of  the  talc;  but  Mrs  Wood's  first  great 
success  was  made  in  the  following  year  with  £asi  Lyiine, 
one  of  the  most  popular  novels  of  the  century.  .-V  long 
review  in  the  Times,  in  which  a  place  was  claimed  for  her 
in  the  foremost  rank  of  novelists,  was  the  loudest  note  in 
a  general  chorus  of  praise,  and  fairlj"  established  her 
position.  The  praise  if  the  critics  continued  throughout 
the  next  half-dozen  of  her  novels,  which  followed  one 
another  with  great  rapidity :  The  Channinys  and  Mrs 
Halliburton's  Troubles,  in  1S62  ;  Venter's  Pride  and  The 
Shadow  of  Ashlydyat,  in  1S63  ;  Lord  Oakbnni's  Daughters, 
Oswald  Cray,  and  Trevlyn  Hold,  in  1S64.  These  works 
were  held  to  confirm  the  promise  of  East  Lynne,  and  The 
Shadow  of  Ashlydf/at  was  pronounced  to  be  (as  it  is  still 
generally  considered)  the  best  of  them  all.  Complaints 
of  sameness, — almost  inevitable,  considering  the  rate  of 
production,  —  of  commonplaceness  of  sentiment  and 
material,  and  of  a  certain  narrowness  and  insufficiency 
in  her  conceptions  of  poetical  justice  first  began  to  ba 
heard  in  connexion  with  Mildred  Arkell  {1^C5),  and 
became  louder  as  the  fertile  novelist  continued  to  i>our 
forth  her  stories  with  inexhaustible  fluency.  She  became 
owner  of  "the  Arrfuy  in  1S67,  and  her  stories  quickly 
raised  it  to  an  enormous  circulation.  Sho  had  a  certain 
triumph  over  her  critics  with  tlie  Johnny  /.Ki//oi/*tales, 
an  imitation  of  Miss  Mitford's  Tides  of  Our  Village.  '•Mrs 
Wood's  name  was  not  put  to  them  as  they  appeared  in 
the  Argosy,  and  when  the  first  series  was  collected  and 
published  separately  in  1S74  they  excited  among  reviewers 
an  approach  to  the  euthusi.ism  with  which  her  fii-st  eHort^ 
had  been  welcomed.  Undoubtedly  Mrs  Wood  [losscs-sed 
many  of  the.  qualities  of  a  lirst  rate  story-teller, — great 
simplicity  of  style,  unfailing  fluency,  a  lively  interest  in 
prominent  traits  of  character,  abundant  circumstantiality, 
skill  in  exciting  curiosity  and  keeping  up  suspense,  and 
withal  a  wonderful  clearness  of  method,  .\midst  her 
crowd  of  chnmclcrs  and  Dcidcnts  you  are  never  puzzled 
or  perplexed,  and  she  very  rarely  lapses  into  tcdiousncs.*. 
If  ever  she  is  tedious,  it  is  from  repeating  hei'self.  Her 
"  criticism  of  life "  is  not  very  broad  or  very  profound, 
though  it  is  generally  for  moral  edification  ;  she  is  simply 
an  excellent  story-teller  out  of  the  ordinary  materials  of 
the  craft.  In  private  life  Mrs  Wood  seems  to  have  been 
a  most  amiable  person  :  her  son  gives  n  very  lovable 
picture  of  her.  Her  death  took  place  on  10th  February 
1887,  at  the  ago  of  gcvcntythrco.  She  was  active  in  her 
work  till  the  very  la.vt,  and  left  Bcvcral  completed  ttoriea, 
short  and  long,  ready  for  publication. 

WOOD  CAKVINCf.  In  most  countries,  during  the 
early  development  of  the  plastic  art,  sculpture  in  «ood 
took  a  very  important  |>osition,  and  was  much  usr<l  for 
statues  on  o  largo  scale,  ns  well  as  for  ^mall  workn 
decorated  with  surftco  carving.  On  the  whole,  w<xk1  is 
mu.  h  more  suitable  d^r  carving  in  slight  relief  than  for 
in  the  round,  and  its  special  ^truclurr,  with 
'  i  long  fibres,  strong  in  oiio  diiciii.ou  and  «c.ik  in 
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mother,  make  it  very  necessary  for  the  cnrvcr  to  suit  his 
i!'M:ni  to  the  exigencies  of  tho  material.  Ijirgo  curves 
^';  .;  I  be  avoided,  ot\  account  of  their  tcnilcncy  to  split 
.u  I  -s  with  the  prain,  and  deep  undercutting  is  objection- 
.1  ■  lor  tho  same  reason.  A  tough  fibrous  substance  like 
V.  od  obviously  calls  for  a  very  different  treatment  from 
tlrat  which  is,  suitable  to  a  homogeneous  substance  like 
stone  or  marble.  This  adaptation  of  the  design  to  the 
ni.-.'.crial  is  very  conspicuous  in  the  wood-carving  of  the 
liiifst  kinds,  such  as  the  Scandinavian  doorways  of  tho 
Pth  to  tho  12th  centuries,  the  Perpendicular  roofs  and 
screens  of  England  in  the  15th  century,  and  the  richly 
carved  panelling  of  Jloslem  countries  throughout  tho 
Middle  Ages,    . 

Some  woods,  such  as  pear,  lime,  and  more  especially 
box,  are  comp.iratively  free  from  any  distinct  grain,  and 
may  be  carvetl  almost  like  marble,  but  these  woods  are 
only  to  b«  had  in  small  pieces,  and  from  their  want  of 
fibre  are  structurally  weak,  and  are  therefore  only  avail- 
able for  decorative  purposes  on  a  small  scale.  It  is  this 
absence  of  grain  which  makes  boxwood  the  material 
selected  for  engraving  on  wood,  a  form  of  wood-carving  in 
which  the  artist  needs  to  be  as  little  as  possible  hampered 
by  the  structure  of  his  material.  In  ancient  times  cedar 
wood  was  specially  used  lor  decorative  carving,  and  in  the 
East  various  perfumed  woods,  such  as. that  of  the  sandal- 
tree,  have  always  been  favourites  with  the  carver.  In 
Europe  the  oak,  the  chestnut,'  the  fir,  and  the  walnut 
have  been  chieliy  used,  and  for  sculpture  in  the  round 
or  high  relief  the  sycamore  and  the  plane-tree,  as  well  as 
the  oak. 

One  objection  to  using  wood  for  life-sized  or  colossal 
sculpture  is  that  large  blocks  are  very  liable  to  crack  and 
split  from  end  to  end,  owing  to  the  fact  that  the  parts 
near  the  surface  dry  and  shrink  more  rapidly  than  ^thc 
core.  For  this  reason  the  medieval  carvers  usually  hollowed 
out  their  wooden  statues  from  the  back,  so  as  to  equalize 
the  shrinkage  and  prevent  splitting.  In  all  cases  wood 
for  carving  should  be  very  well  seasoned,  and  it  is  especially 
necessary  to  get  rid  of  the  natural  sap,  which  causes  rot  if 
it  is  not  dried  out.  It  is  useful  to  soak  newly  cut  timber 
in  running  water,  so  that  the  sap  may  bo  washed  away; 
it  is  then  comparatively  easy  to  dry  out  the  water  which 
has  soaked  into  the  pores  of  the  wood  and  taken  the  place 
of  the  sap. 

Eyuptinn. — One  of  the  most  remarkable  examples  of 
ancient  Egj-ptian  art,  dating  probably  from  nearly  -1000 
years  B.C.,  is  a  life-sized  portrait  statue  of  a  stout  elderly 
man,  now  in  the  Boulak  museum.  This  is  carved  out  of 
a  solid  block  of  sycamore  wood,  except  that  the  right  arm 
b  worked  separately  and  attached  by  a  mortice  and  tonou  ; 
the  eyes  are  formed  by  inlaid  bits  of  shell  and  crystal,  and 
the  whole  is  a  most  wonderful  piece  of  life-like  realism 
(see  fig.  1).  Although  dating  from  so  remote  a  period, 
this  statue  bears  witness  to  an  amount  of  technical  skill 
and  artistic  knowledge  which  shows  that  long  centuries 
of  experience  and  artistic  development  must  have  preceded 
its  production, — a  period  of  which  we  have  no  remains, 
this  statue  being  one  of  the  earliest  works  of  art  which 
even  Egypt  has  preserved  for  us.  In  the  same  museum 
arc  also  some  very  remarkable  wooden  panels  from  the 
tomb  of  Hosi,  about  four  feet  high,  carved  in  low  relief 
with  standing  figures  of  men  and  hieroglyphs.  The.se 
large  slabs  of  wood  formed  part  of  the  wall  lining  of  the 
tomb.  The  reliefs  are  executed  with  the  utmost  spirit 
and  extreme  delicacy  of  treatment,  and  are  highly 
decorative  in  style  ;  they  show,  moreover,  a  keen  sense  of 
the  special  treatment  suitable  to  the  material   in  which 


*  Xq  many  caws  it  U  almoRt  impossible  to   distinguish    between 
dieitCDat  Aud  oak,  eitpeciaUy  in  the  inL>uix/ai  roof:i  ■">*  Kndand. 


they  are  carved.  These  also  date  from  nearly  4000  b.c 
After  the  early  dynasties  in  Egypt  wood  does  not  seem 
to  have  been  used  for  sculpture  on  a  largo  scale,  although 
it  was  very  commonly  employed  for  mummy  cases  or 
coffins,  one  end  carved  with  a  human  face  and  the  rest 
almost  plain,  e.xcept  for  its  elaborate  painted  ornaments  iu 
gold  and  colours,  applied  on  a  thin  coat  of  stucco  laid 
evenly  over  tho  wood.  A 
large  number  of  smallei 
examples  of  Egyptian 
wood-carving  exist  in 
various  museums,  such 
as  furniture,  boxes,  im- 
plements for  the  toilet, 
and  the  like,  frequently 
decorated  with  slight 
surface  reliefs  of  animals 
or  plants,  and  graceful 
patterns  formed  of  the 
lotus  or  papyrus  flower 
treated  with  great  deco- 
rative skill. 

Greek, — Owing  to  the 
perishable  nature  of  the 
material,  almost  the 
only  ancient'  examples 
of  wood-carving  which 
have  survived  to  our 
time  are  those  from  the 
tombs  of  Egypt.-  The 
many  important  pieces 
of  wooden  sculpture 
which  once  existed  in 
Greece  and  other  ancient 
countries  are  only  known 
to  us  by  the  descriptions 
of  Pausanias  and  various 
classical  writers.  It  is 
probable  that  the  earliest  examples  of  the  plastic  art  among 
the  Hellenic  race  were  the  rude  wooden  images  of  the  gods 
(loara),  of  which  many  examples  were  preserved  down  to 
late  historic  times.  The  art  of  sculpture,  and  especially 
sculpture  in  wood,  is  probably  older  than  that  of  painting, 
as  it  requires  less  artistic  knowledge  to  rudely  fashion  a 
log  of  wood  into  a  rough  body  witii  rounded  head,  two 
holes  for  the  eyes  and  slits  for  the  mouth  and  nose,  than 
to  conceive  mentally  and  set  down  on  a  plane  surface  any 
attempt  even  at  the  rudest  outline  drawing, — a  process 
which  requires  a  distinct  act  of  abstraction  and  some 
notion  of  treating  the  subject  in  a  conventionally  symbolic 
way.  Keal  things  have  of  cour.se  no  enclosing  line,  and 
the  representation  of  an  object  in  outline  conveys  little  or 
no  idea  to  the  mind  of  a  man  who  is  yet  in  a  very  early- 
stage  of  culture.  The  Palladium,  or  sacred  figure  of  Pallas, 
which  was  guarded  by  the  vestal  virgins  in  Piomc,  and  which 
was  fabled  to  have  been  brought  by  yEneas  from  the  burn- 
ing Troy,  was  one  of  these  wooden  foai'tt  (see  Vesta).  A 
wooden  figure  of  the  Armed  Aphrodite  at  Cythera  is  men- 
tioned by  Pausanias,  iii.  23,  1.  Of  the  same  kind  was  the 
wooden  statue  of  Hermes  in  the  shrine  of  Athene  Polias 
on  the  Acropolis  of  Athens,  said  to  have  been  the  offering 
of  Cecrops  (Pausan.,  i.  27,  1);  and  the  figure  of  Athene 
Polias  itself  was  an  ancient  wooden  ^dai-cn'.  Another 
very  ancient  statue,  carved  out  of  cedar  wood,  was  the 
statue  of  Apollo  in  his  temple,  dedicated  .428  B.c ,  in  the 
Campus  Martius  of  Rome ;  this  statue  was  called  Apollo 

'  Acacia  and  sycamore  wood  were  chiefly  used  for  the  larger  wood 
eculpturc  of  Egypt.  A  wooden  coffin,  covered  with  fine  Greek  point- 
ingiof  c.  300  B.C.,  was  distoverert  in  a  tomb  at  P.inticapKuni  (Kertch). 
aod  ia  now  in  the  museum  at  £t  Piteioburg. 


f  111':  I  I'UMh  I'ynasty. 
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Sosi^as,  from  Sosius  the  praefect  of  Syria,  who  presentea 
U  to  tho  templa  (Pliny,  H.  iV.,  liii.  5  and  xxxvi.  4). 
Rkasanias  (ii.  24)  mentions  another  early  wooden  statue 
at  Argos, — that  of  Zeus  Laiissa;us,  which  was  remarkable 
for  Lavini!*lliree  eyes.  A  very  elaborate  example  of 
cedar-wood  carving  enriched  with  gold  and  ivory  is 
deKribed  by  Pausanias  (v.  17  to  19).  This  was  a  coffer 
dedicated  at  Olympia  by  the  children  of  Cypselus,  tyrant 
of  Corinth  in  the  7th  century  B.C.  It  was  decorated  with 
bands  in  relief,  with  scenes  from  the  lives  of  various  gods 
and  heroes.  A  cedar  box,  with  two  parved  dogs  attached 
to  it,  was  found  at  Mycenae  by  Dr  Schlitmann,  and  is  now 
in  the  museum  at  Athens.  During  the  most  flourishing 
period  of  Greek  art  wood  was  sometimes  used  for  important 
plastic  purposes,  as,  for  example,  the  colossal  statue  of 
Athene  at  Platiea,  carved  by  Phidias.  The  figure  was  of 
gilt  or  pl&ted  wood,  with  the  exception  of  the  nude  parts, — 
the  face,  hands,  and  feet, — which  were  of  Pentelic  marble. 

Roman: — Of'  the  wood-carving  of  the  Roman  period 
almost  no  important  examples  now  exist ;  but  the  carVed 
palicU  of  ^the  main  doors  of  S.  Sabina  on  the  Aventine 
Hill  are  very  interesting  specimens  of  wooden  relief- 
acnlpture  of  early  Christian  times,  dating,  as  the  costumes 
show,  from  the  5th  century.  The  doors  are  made  up  of  a 
large  numberof  small  square  panels,  each  minutely  carved 
with  a  scene  from  the  Old  or  Kew  Testament ;  the  whole 
feeling  of  these  reliefs  is  thoroughly  classical,  though  of 
course  in  a  very  debased  form. 

MtdUtval. — The  most  remarkable  examples  of  early 
mediieTal  wood-carving  are  the  doorways  of  wooden 
churches  of  Scandinavia  and  Denmark,  dating  from  the 
9tli  to  the  13th  ccn'uries.  These  are  framed  with  great 
planks  or  slabs  of  pino  wood,  the  whole  surface  of  which 
ia  covered  with  rich  and  intricate  patterns  of  interlacing 
acroU-work,  mixed  with  figures  of  dragons  and  serpents, 
dr-i^ned  with  extraordinary  wealth  of  invention,  and  of  the 
hi^heot  decorative  value.  The  relief  is  very  low,  except, 
vbere  occasionally  a  monster's  head  projects  from  the 
jjeocr&l  level ;  and  yut  the  utmost  vigour  of  effect  is  gained 
fcy  the  grand  sweeping  curves  of  the  leading  lines.  These 
are  masterpieces  of  wood  carving,  designed  and  executed 
with  the  most  perfect  sense  of  the  necessities  of  the  material. 
Fig.  2  shows  part  of  the  architrave  of  a  door  from  Aal 
charch,  Norway,  dating  from  the  12th  century.  Unhappily 
aJmust  the  hist  of  the!>e  interesting  wooden  churches  have 
been  destroyed  in  recent  yc^rs,  and  merely  the  wrecks  of 
their  grand  wooden  sculpture  have  been  occasionally  pre- 
served in  some  museum  \  some  very  valuable  casts  of  these 
afc  in  tho  South  Kensington  Mu-^eum. 

KwjVtih. — For  various  ecclesiastical  purposes  a  largo 
anourit  of  important  sculpture  in  wood  was  produced  in 
Britain  throughout  the  Middle  Ages.  .\t  tho  time  of  the 
Reformation  every  church  had  its  rood-screen,  surmounted 
by  a  large  crucifix  between  two  standing  ligures  of  St 
Mart  and  St  John.  These  were  of  wood,  except  perhaps 
i'  '  the  richest  cathedral  or  abbey  churches,  which 

;■  had  the  rood  made  of  silver.  A  very  large 
nijifiiir  ci  rhnrches  also  had  retablcs  over  the  various 
altarA,  with  reliefs  carved  in  wood  and  decorated  with  gold 
At  '^       '  Many  examples  of  this  cla.ss  still  exist  in 

''  iA  Spain,  but  almost  nil  the  English  examples 

|«Tii..  1  1.:.!.  r  til  ■  i.'.pnocloAm  of  tho  Kvfnrniation.' 

Aroth  r  mil  i  r'  int  rliM  of  woodcnr%ing  was  that  of 
hrv  r>  iii  '  •  .  1!  ■  from  tnmbi,  of  which  a  good 
mill.)    ■  >  in  •  i;    .       '.     One  of  tho  earliest  is    that 

of    l^Urt,  -lulk.;  of    ~  ■  'v    in  Gloucester  cathedral, 

'  (ttij  Uirt*  Engtiah  t        ,  -  ttran  of  Chriat  on  lh«  rood 

•f*  t.««  koovD  to  vlltL  Uii«  of  th»««  wti  rvrrritl)'  fuund  built  up 
'a  1>«  v-^at-tUivoAM  lA  ■  tniflll  rliur^h  In  \V«1r).  Ii  ti  a  tturk  of 
tv-i  1 41b  cfDliujr,  uir««il  raogkljr,  liu'  »uti  oucli  %-f\i\\. 


illustrated  in  ScuLfiirEE,  fig.  5  (vol.  xxL  p.  358).  It  ij  a 
work  of  the  12th  ceqtury,  but  was  broken  to  pieees,  and  is 
now  much  restored.  Like  iHost  wooden  sculpture  in 
England,  it  is  carved  out  of. oak.  The  finest  example  of 
j  English  wood  sculpture  is  a  life-sized  ethgy  in  the  south 

choir  aisle   of  Aber- 
gavenny church,  that 
of  the  young  knight 
George  de  Cantelupe 
(d.  127.3).     The  face 
is  a  portrait  of  very 
high  pb.stic  merit,  and 
the  whole  treatment 
of  the  figure,  with  the 
graceful    drapery    of 
its  tunic,  and  its  care- 
fully  carved  armour, 
is  very  remarkable  :u 
an    example    of    the 
very    high    level    of 
excellence    that    was 
reached  by  the  Eng- 
lish contemporaries  of 
Niccola  Pisano.    The 
treatment   of    these   wooden 
figures  was  to  cover  the  whole  surface 
with  a  thin  coating  of  g(no  or  fine 
stucco,  in  which  various  details  or 
ornaments  were  modelled  or  stanipeil 
in  relief,  and  then  richly  decorated 
with   gold  and   colour.      .\    similar 
treatment  was  adopted  for  all  the 
wooden  sculpture  of  tho  mediaeval 
period  throughout  Europe. 

The  church  at  Abergavenny, 
already  referred  to,  also  contains 
part  of  what  ouco  must  have  been  a 
very  large  and  magnificent  example 
of  .  wooden  sculpture.  This  is  a 
colos.«il  recumbent  figure  of  Jesse, 
and  formed  the  lower  i>art  of  what 
was  called  a  "Jesse  tree."  Out  of 
the  recumbent  figure  grew  a  great 
tree,  on  the  branches  of  which  wcro 
figures  of  the  illustrious  descendants 
of  Jesse's  line.  Merely  tho  stump 
of  this  tree  now  remains,  springing 
from  tho  side  of  Jesse,  but  when 
complete  the  whole  tree  must  have 
reached  liigh  up  towards  the  roof, 
with  its  network  of  branches  form- 
ing a  sort  of  screen  Ixhind  the  high 
altar — very  rich  and  msgniticent  in 
elfcct,  when  tho  whole  was  perfect 
with  its  brilliant  coloured  decora- 
tion, and  the  stained  glass  of  tho 
large  east  window  seen  dimly 
through  tho  open  branches  of  the 
tree.  The  existing  figure  of  Je^tc, 
which  is  10  feet  long,  ia  cut  out  of 
„      ^  a   solid  block  of  oak  ;   a  figure  of 

Flo.  » — l'«n  of  lN»  Oanrd  i      .   .i_       >        j   •  i     j        . 

Artiiiin»  t,f  •  i>gor  from  an  Bngcl  at  tho  bead  IS  worked  out 

A>l  Church.  pf  ,1,^  ^^„m  |,i^,fj|  pf  wood." 

Another  very  important  application  of  wood  carving 
was  for  tho  decoration  of  tho  church  stalls,  screens,  and 

•  So*  »  t«1u«>ili)  monngnph  «m  lli"  cliurch  of  Abtrjt»T«nDy  lijr 
Octavlui  .M...-.r,.  i,il>,.lir.|  !.\  tl.o  CAinliri.in  Arr1i»»>l.<«ii«l  8oci«lr. 
Kor  an  to.  •■»,  ».-#  ,<rcA.  Jtmr.^  x\.  p.  H*  ; 

and  nn  <■>.  i   \>j  J.  T.  JllcklclliKklU  la  Itii 

Pruc.  S.<.  .11./.  Ijt  i.'3j,  1'.  i-.'. 
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roof.s  which  in  the  15th  century  in  England  reached  so 
high  >  pitch  of  splendour.  The  development  of  archi- 
tectural wood-carving  was  much  slower  than  that  of 
Kulpture  in  stono.  During  the  "  Early  English  "  period 
wocnl-work  was  rather  heavy  in  stylo  and  coarse  in  detail; 
in  "Decorated"  times  woodwork  of  much  beauty  and 
richncjis  was  produced,  but  forms  more  suitable  to  stono 
were  still  used,  and  it  was  not  till  the  later  "  Perpendi- 
cular" period  in  the  15th  century  that  the  wood-carvers 
of  England  learnt  to  perfectly  adapt  their  designs  to  the 
nature  of  their  material.  Very  beautiful  roofs,  for  example, 
wer«  produced  in  the  14th  century,  su.ch  as  that  at  Adder- 
bury,'  but  the  principals  are  frequently  constructed  with 
Urge  arched  braces,  richly  moulded  and  very  graceful  in 
effect  but  constructionally  weak,  and  very  wasteful  of  the 
material.  Enormous  balks  of  oak  were  required  to  enable 
the  large  curves  of  the  braces  to  be  cut  out  of  the  solid. 
The  builders  of  the  15th  century  corrected  these  defects, 
and  designed  their  sumptuous  screens,  stall-cnnopies,  and 
open  roofs  with  straight  lines  for  the  leading  framework, — 
only  usiag  curves  on  a  smaller  .scale,  and  in  places  where 
much  strain  does  not  fall  upon  them.  Nothing  can  exceed 
the  beauty,  in  its  own  class,  of  the  loth  and  early  16th 
century  wood-work  in  England  ;  the  many  fine  examples 
that  still  exist  give  us  some  notion  of  the  wealth  of  the 
country  in  this  branch  of  art  at  a  time  when  every  church 
was  obliged  by  canon  law  to  have  its  rood-screen,  and 
almost  always  also  possessed  carved  oak  stalls  and  many 
other  fittings,  such  as  statues  and  retables,  in  the  same 
material. - 

The  rich  oak  work  of  England  was  no  exception  to  the 
universal  application  of  coloured  decoration,  and  nearly 
every  screen,  roof,  or  choir-stall  was  covered  with  minute 
painting  in  gold  and  colours.  The  modern  notion  that 
Oik  should  be  left  unpainted  was  q,uite  unknown  to  our 
mediaeval  forefathers ;  and  they,  as  a  rule,  preferred  even 
a  simple  coating  of  white,  red,  or  other  colour  to  the 
natural  tint  of  the  oak,  which  would  have  looked  very 
dull  and  heavy  in  tone  when  surrounded  by  the  polychro- 
matic brilliance  of  the  floor,  the  walLs,  and  the  windows. 
In  most  cases,  however,  the  wood-work  was  not  left 
with  its  uniform  ground  of  paint ;  delicate  and  graceful 
patterns  of  diapers  or  sprigs  of  foliage  were  added  on  to 
all  the  main  lines  of  the  work,  and  covered  the  chief 
members  of  all  the  mouldings,  in  exactly  the  same  way 
as  was  done  with  the  sculpture  in  stone.  Many  of  the 
Norfolk  screens  still  have  much  of  their  painted  orna- 
ment in  good  preservation ';  and  additional  richness  was 
gained  by  the  groundwork  of  delicately  moulded  stucco 
with  which  the  whole  surface  of  the  wood  was  covered 
before  the  colouring  and  gilding  were  applied.  Modern 
"  restorers "  have  in  most  case.-,  scraped  off  all  that 
remained  of  this  brilliant  decoration,  and  frequently  no 
signs  are  now  visible  of  this  universal  system  of  decora- 
lion.  The  very  rich  and  graceful  "watching  gallery"' 
1  the  abbey  church  of  St  Albans  is  now  bare  of  any 
..'olouring,  though  it  was  once  a  very  brilliant  example  of 
polychromatic  decoration. 

Great  richness  of  carving  is  lavished  on  the  churcn  roofs 
especially  of  Norfolk  and  Suffolk.  Carved  bosses  cover 
the-  intersections   of    the   moulded    timbers,    some    with 

'  The  roof  of  Weitmintter  Hiii,  of  the  early  p.irt  of  tlie  LSth  cen- 
tar/,  is  in  lize  and  richness  of  detail  the  most  nia;^niftcent  open  timber 
roof  in  the  world ;  it  has  curved  braces  of  very  wide  span,  cut  out  of 
enormous  halkit  of  oak  or  chestnut. 

-  It  ahould  be  noted  that  in  Old  English  the  word  "picture*'  was 
often  uwd  for  a  statue  or  a  relief, — partly  no  doubt  from  the  fact  that 
ail  £mlptnre  was  decorated  with  painting. 

•  Sec  Talbot  Bur>-,  EatrtiasliaU  tt'ontl.Worl:,  London,  1847. 

*  So  called  liecati'-e  from  it  a  guarrlian  w-i-A  r/.nstantly  to  watch, 
d.iy  and  night,  tho  ;(r<;at  ^oh\  shrine  of  Kt  AJbaii,  with  its  treasure  of 
precioas  offcriogs  alt  round  it 


bunches  of  delicate  foliage,  others  carved  into  figures  of 
angels  with  outspread  wings.  Other  statuettes  of  angels 
often  cover  the  ends  of  the  hammer-beams,  and  the  whole 
cornice  frequently  has  running  foliage  inserted  in  a  hollow 
of  the  moulding.  All  this  wood-carving  is  usually  of  very 
high  artistic  merit,  and  combines  delicacy  of  detail  with 
strength  of  decorative  cHecl  in  a  way  that  has  never  been 
surpassed  by  the  mediaeval  artists  of  any  country  of  the 
Continent.  These  magnificent  roofs,  which  are  peculiar  to 
England,  and  even  to  certain  districts  such  as  East  Anglia, 
arc  among  the  most  perfect  artistic  productions  of  the 
Middle  Ages.' 

Norfolk,  Suffolk,  Devonshire,  and  ocncr  counties  are 
still  rich  in  elaborate  chancel  screens,  carved  with  delicate 
foliage,  especially  in  the  hollows  of  the  cornice,  and  light 
open  cresting  or  "  brattishing  "  along  the  top.  The  tracery 
which  fills  in  the  upper  part  of  these  screens  is  of  wonder- 
ful beauty,  and  executed  with  the  most  minute  finish  and 
delicate  moulding.  The  ends  of  the  15th-century  stalls 
were  often  richly  decorated  with  carving,  and  are  crowned 
with  finials  or  "  poppy-heads  "  of  the  most  elaborate  and 
spirited  design.'  The  underside  of  the  "  misericords  "°  of 
the  monastic  stalls  were  'specially  selected  for  minute  en- 
richment, in  spite  of  their  very  inconspicuous  position.  The 
utmost  wealth  of  fancy  and  minuteness  of  workmanship  is 
often  lavished  upon  these,  and  their  reliefs  are  frequently 
works  of  art  of  a  very  high-  order.  In  some  cases  the 
carver  took  his  design  from  contemporary  engravings  by 
some  distinguished  German  or  Flemish  artist,  such  as 
Schongauer  or  Albert  Diirer.  One  of  these  in  the  chapel 
of  Henry  VII.  at  Westminster,  representing  "  The  Golden 
Age,"  is  a  work  of  wonderful  beauty  and  delicacy  of  touch. 
Genre  and  satirical  subjects  are  often  selected :  the 
regulars  are  made  fun  of  in  the  churches  of  the  secular 
clergy,  and  the  vices  of  the  secular  priests  are  satirized 
on  the  stalls  of  the  monastic  churches.  This  satire  is 
often  carried  to  the  verge  of  indecency,  especially  in  the 
scenes  frequently  selected  by  clerical  carvers  to  set  forth 
the  mi.series  of  the  married  state. 

In  England  during  the  IGth  and  17th  centuries  little 
wood-carving  of  much  merit  was  produced  ;  the  oak 
panelling,  furniture,  and  other  fittings  of  the  Elizabethan 
and  Jacobean  periods  were  largely  enriched  with  surface 
reliefs,  coarse  in  execution,  but  often  decorative  in  effect, 
and  chiefly  remarkable  for  their  showy  appearance  pro- 
duced with  the  minimum  of  labour,"  a  great  contrast  to 
the  rich  detail  and  exquisite  finish  of  the  pre-Reformation 
work.  Towards  the  end  of  the  1 7th  century  a  very  realistic 
style  of  wood-carving  came  into  use,  in  which  great  technical 
skill  was  displayed  but  little  real  artistic  feeling.  Grinling 
Gibbons  (1648-1721)  and  his  pupils  produced  the  most 
elaborate  works  of  this  class,  such  as  wreaths,  scrolls,  and 
friezes  carved  in  high  relief,  or  in  the  round,  with  fruit 
and  flowers,  modelled  and  carved  with  wonderful  imitative 
skill,  but  weak  in  true  decorative  effect.  These  clever 
groups  of  foliage  and  fruit  were  carved  in  pear  or  lime 
wood,  and  fastened  on  to  the  surface  of  wall-panels, 
mantelpieces,  and  other  wooden  fittings.  The  stalls  and 
screens  in  St  Paul's  Cathedral  are  some  of  Gibbons's  best 
works,  and  a  great  deal  of  his  realistic  carving  still  exists 
at  Oxford  in  Trinity  College,  at  Trinity  College,  Cambridge, 
at  Chatsworth,  at  Petworth,  and  in  many  of  the  great 
country  houses  of  that  time.  Since  then  wood-carving  has 
not  taken  an  important  position  among  the  lesser  arts  of 
the  country. 

'  A  number  of  line  examples  are  well  illustrated  hy  Brandon, 
Open  Timber  Roofs^  London,  1856. 

*  Often  wrongly  called  "misereres." 

'  See  Sanders,  Woadmork  of  Ihc  JCth  nnd  17th  Centuries,  London, 
1883  ;  and  Sm.->M,  ScoUiih  Wood-  Work  of  the  ICth  and  17th  Cenlurv.^, 
Edinburgh,  1878. 
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Italinn. — During  the  mediaeval  period  wood  was  often 
used  by  the  createst  sculptors  of  Italy,  especially  for 
crucifixes  and  statues  of  saints  for  ecclesiastical  purposes. 
Fig.  3  shows  a  magnificent  example  of  the  school  of  Nino 
Pisano,  dating  from  about  the  middle  of  the  14th  century. 
It  is  a  colossal  figure  of  the  Angel  of  the  Annunciation, 
said  to  have  once  be- 
longed to  Pisa  cathedral, 
and  now  one  of  the  chief 
treasares  of  the  South 
Kensington  Mu-seum.  It 
is  very  remarkable  for  the 
delicate  beauty  of  the 
face,  and  for  the  sculp- 
turesque simplicity  of  the 
folds  of  the  drapery.  The 
original  rfings  were  prob- 
ably much  larger  than  the 
present  ones,  which  are 
restorations. 

Many  fine  roods  or 
crucifixes  of  life  size  still 
exist  in-  the  churches  of 
Italy.  One  attributed  to 
Donatello  is  preserved  at 
Florence,  in  the  church 
of  S.  Croce  ;  another  by 
Brunelleschi  still  exists. 
Nothing  iiWt  »he  magni- 
ficent oak  open  roofs  and 
choir  screens  of  England 
were  made  in  Italy.  The 
ktter  -were  usually  of 
marble  or  of  metal,  and 
the  roofs  were  of  the 
plain  kiug-post  construc- 
tion, usually  concealed  by 
vaulted  or  panelled  ceil- 
ings. Towards  the  end  of  the  15th  century,  and  especially 
in  the  first  half  of  the  16th,  wood-carving  of  the  most 
elaborate  and  magnificent  sort  was  largely  used  to  decorate 
church  stalls,  wall-panelling,  doors,  and  the  like.  A  very 
importont  school  of  this  branch  of  art  was  founded  by 
Raphael,  whose  designs  were  used  or  adapted  by  a  large 
Dumber  of  very  skilful  wood-carvers.  The  shutters  of 
"Raphael's  Stanze  "  in  the  Vatican  and  the  choir  stalls  of 
the  church  of  S.  Pietro  de'  Cassinesi  at  Perugia  are  among 
the  most  beautiful  examples  of  this  class  of  carving.'  The 
work  i.i  in  slight  relief,  carved  in  walnut  with  the  graceful 
arabesque  patterns  which  Raphael  developed  out  of  the 
newly  discovered  remains  of  ancient  Roman  wall-iainting 
fr-.tn  the  palace  of  Nero  and  otli.  r  |.!3ccs.»    Fig.  4  shows  a 


j;;(jli  MusciIIi 


panel  with  carving  of  thi.i  srhool,  which  is  always  remork- 
able  for  its  high  finish  and  delicate  cameo  like  execution. 
■S/xihijA.  — Spiiii   diinni:   the    l.'>th   and    IGth  centuries 

w„  '■     -  -    .   -  ..  .--:  -     '  .,-..,.  and 

~i  1.  .  19ii. 

■  Se«  IK.   -ii '111.  i.iiUtra  \n  L'-j^ ',  Hor-h.f,  187J. 


elaborate  retables,  carved  with  statues  and  reliefs,  very' 
like  those  of  contemporary  Germany.  Alonso  Cano  and 
other  sculptors  frequently  used  wood  for  large  statuary, 
which  was  painted  in  a  very  realistic  way  with  the  most 
startling  lii'e-like  effect. 

Danu}i. — Denmark  also  possessed  a  school  of  able  wood- 
carvers,  who  imitated  the  great  altarpieccs  of  Germany.  A 
very  large  and  weH-carved  example  still  exists  in  the 
metropolitan  cathedral  of  Roskilde. 

French. — In  France  during  the  mediseval  period  wooden 
sculpture  was  produced  which  was  very  similar  in  character 
to  that  of  England,  and  was  decorated  with  similar  colour- 
ing. Many  of  the  French  cathedral  and  abbey  choir  stalls 
are  works  of  the  utmost  magnificence.  Those  at  Amiens 
are  specially  remarkable.  Fig.  5  shows  an  example  of  the 
delicate  tracery  Work  of  the  loth  century.  In  the  16th 
century  many  wood-carvers  in  France  imitated  the  rich 
and  delicate  work  of  the  Raphaelesque  school  in  Italy, 
and  much  wood-work  of 
great  refinement  wais  pro- 
duced, very  different  from 
the  coarsely  effective  work 
of  Elizabethan  and  Jaco- 
bean England.'  In  the 
18th  century  large  sums 
were  spent  gn  elaborate 
wooden  panelling  for 
rooms,  the  walls  being 
divided  into  series  of 
spaces  with  rococo  fram- 
ing, formed  by  applied 
scroll-work,  made  up  of 
many  fantastic  and  in- 
congruous bits  of  curved 
mouldings,  which  were 
usually  gilt.  The  general 
effect  was  very  inartistic, 
and  was  unredeemed  by 
any  beauty  of  detail.  The 
intermediate  spaces  were 
sometimes  filled  with 
tapestry  or  painting-, 
designed  by  Wattcau, 
Boucher,  or  other  popu- 
lar artists. 

German. — In  Germany, 
during  the  15th  century, 
wood  was  used  for  the 
most  important  sculp- 
turesque purposes,  such 
as  large  triptychs  or  retables  made  up  of  many  rellefe, 
with  sacred  subjcet.i,  and  statues  of  saints, — the  whole 
framed  and  canopied  with  rich  Gothic  "  tabernacle  work.'' 
See  SccLPTCRE,  vol.  xxi.  p.  565.  Fig.  6  shows  a  fine 
example  of  one  of  these  rctable.^,  said  to  be  the  work  of 
Veit  Stoss,  now  in  the  South  Kensington  Museum  As 
in  England  the  whole  of  the  wood  was  covered  with  fine 
ij(uo,  ond  then  richly  gilt  and  pointed  with  vivid  colours. 
Nothing  could  exceed  the  decnralivo  effect  of  these  great 
retables,  rich  with  minute  sculpture  and  carved  fcliagr, 
and  shining  with  gold  and  brilliant  colours,  some  of  which 
were  mixed  with  a  tran«i>«rcnt  varnish  medium,  and 
np|ilied  over  a  ground  of  gold  leaf,  so  that  the  metallic 
luitre  shone  through  llie  trnnsimrent  pigments  over  it 
Stall  cndji  and  panels  were  enriched  with  carving  of  the 
highest  order  of  merit  ;  life-sized  human  figuroa  arc  often 
intrvnliiccd  at  the  ends  of  the  book-rcst^  and  large  surface* 

»  S«  Roumlfr,  Stulpturr  rn  Bmi  ....  tRfl.t  drt  /Vro  J.^rMm. 
P«ri»,  n.J.  (l<lh  cnLj;  tod  rMcil.  Soutrtrt  Kulpl4rt  Jt  ,Vofv 
,  iJamt  lit  Parif,  1655. 


Flo.  a.— Tr»cf  rlcd  Tincl  In  0»k  ;  French 
woik  of  the  lith  certurjr. 
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are  covered  with  gnnd  scroll-work,  with  tdc  most  graceful 
line^  and  extreme  decor«tire  vigour.  Kig.  7  shows  a  fine 
example  of:  the  treatment  of  a  large  pnncl  in  the  front  of 
the  :<tnl!s  at  Tlni  rnthedml,  cnrved  in  unusually  hi)jli  nlicf 


>  Veit  Stou.  now  in 


■with  bold  conventional  foliage,  full  of  spirit  and  vigorous 
beauty-.  These  splendid  stalls  were  executed  in  1468  by 
J  org  Syrlin.  During  this  period  the  wood-carving  of 
Germany  occupied  a  foremost  position  in  the  world,  anr 


cleverly  executed  figures  of  peasants  and  of  animals. 
e«pe<-ially  the  chamois,  are  widely  popular,  and  their  pro- 
duction gives  occupation  to  a  largo  clasis  of  ahlo  artisans, 
who,  however,  rarely  rise  to  the  level  of  original  arlisLt, 
though  they  attain  a  fairly  high  average  of  excellence. 

j1/o/Mmmc(/uH.— Nothing  can  exceed  the  skill  with 
which  the  jMoslem  wood-carvers  of  Persia,  Syria,  Egypt, 
and  Spain  designed  and  executed  the  richest  panelling 
and  olher  decorations  for  wall-lining,  ceilings,  pulpits,  and 
all  kinds  of  fittings  and  furniture.  The  mostjucs  and 
private  houses  of  Cairo,  Damascus,  and' other  Oriental 
cities  aro  full  of  the  most  elaborate  and  minutely  delicate 
wood-work.  A  favourite  style  of  ornament  was  to  cover 
the  surface  with  very  intricate  interlacing  patterns,  formed 
by  delicately  moulded  ribs;  the  various  geometrical  spaces 
between  the  ribs  were  then  filled  in  \\i\h  small  pieces  of 
wood  with  carved  foliage  in  slight  r^ef.  The  use  of 
different  woods,  such  as  ebony  or  box,  inlaid  so  as  to 
emphasize  the  design,  combined  with  the  ingenious  richness 
of  the  patterns,  give  this  class  of  wood-work  an  almost 
unrivalled  siilendour  of  effect.  Carved  ivory  is  also  often 
used  for  the  filling  in  of  the  flat  -spaces.  Fig.  8  shows 
a  fine  example  of  this  sort  of  work,  d.iting  from  the  1 4th 
century, — part  of  a  wall-lining  in  the  Alhambra ;  special 


lis  in  Ulm  CalJiciJrai. 

in  m.^ry  places,  su(  ii  as  >urcmberg  and  parts  of  Bavaria, 
great  technical  skill  has  survived  down  to  the  preseRt 


time. 


Switzerland  and  Tyrol  have  also  been  for  long 'cele- 
brated for  delicate  wood-carving  on  a  small  scale.     The 


Fir,.  8.— Example  o(  Moslem  Wood-ronillltiB,  "i'li  Inlay  o(  diffcrrnt  woods. 

skill  is  shown  by  the  way  in  which  the  Moslem  carver  has 
adapted  his  de.iign  to  his  material— avoiding  curved  lines, 
and  utilizing  woods  which  he  could  only  get  in  small 
pieces._  Another  very  elaborate  class  of  Oriental  wood- 
work is  the  rich  ceilings  and  domes  built  up  of  small 
pieces  of  wood  into  the  ingeniously  intricate' "stalactite  " 
patterns,  which  were  then  covered  with  stucco  and 
decorated  with  rich  painting  in  gold  and  colours. 

In  the  early  mediaeval  period  very  elaborate  wood-work 
for  screens  and  other  fittings  was  produced  for  the  Coptic 
churches  of  Egypt  by  native  Christian  workmen ;  some  of 
these  had  small  panels  carved  in  a  hard  dark  wood,  with 
saints  and  Bible  subjects  in  low  relief,  very  Byzantine  in 
style.  The  British  Museum  possesses  some  fine  examples 
of  this  carved  work  from  a  church  in  Old  Cairo.  These 
early  wood  fittings  arenow  rapidly  disappearing.' 

Asiatic. — In  India  wood-carving  of  the  most  magnificent 
kind  ha.s  been  constantly  produced  for  many  centuries. 
The  ancient  Hindu  temples  were  decorated  with  doors, 
ceilings,  and  other  fittings,  carved  in  sandal  and  other 

'  See  Butler.  ■  Coodc  Churches  of  Egypt,  OxfoM    1884. 
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woods,  with  patterns  oi  extretno  richness  and  ftiinnte 
elaboration.  The  doors  of  the  temple  at  Somnauth,  on 
the  north-west  coast  of  India,  were  especially  famed  for 
their  magnificence,  and  were  very  highly  Talked  as  sacred 
relics.  In  1024  they  were  carried  off  to  Ghuznee  by  the 
Moslem  conqueror  Sultan  Mahmoud,  and  ar&  now  lying 
in  the  fort  at  Agra.  The  gates  which  still  exist  are  very 
fine  specimens  of  ancient  wood-carving,  but  they  are 
probably  only  copies  of  the  original  very  early  doors.* 

In  many  parxs  ^  of  India  wood-carving  of  the  most 
beautiful  kind  is  largely  used  for  architectural  purposes, 
especially  for  the  enrichment  of  the  wooden  framework  of 
houses,  and  for  forming  delicate  open  lattices  for  windows. 
In  the  main,  however,  the  native  carvers  of  India  excel 
rather  in  richness  of  effect  and  minute  delicacy  of  work- 
manship than  in  general  gracefulne-is  of  line  and  purity 
of  design.  In  these  respects  the  woodwork  of  Moslem 
carvers  in  India  is  very  far  superior  to  that  of  the  Hindus. 
In  China  and  Japan  the  wood-carvers  are  absolutely 
unrivalled  in  technical  skill ;  grotesque  and  imitative 
work  of  the  most  wonderful  perfection  is  produced,  and 
some  of  the  wood-carvings  of  these  countries  are  really 
beautiful  as  works  of  art,  especially  when  the  carver  copies 
the  lotus  lily  or  other  aquatic  plants.  In  many  cases, 
however,  as  in  the  other  arts  of  Japan  and  China,  extreme 
ugliness  of  design  is  combined  with  the  most  perfect 
execution  and  exquisite  finish,  and  the  carvers  have  very 
little  notion  of  the  really  decorative  treatment  of  surface 
reliefs.  The  extensive  use  of  wood  or  bamboo  for  archi- 
tectural purposes  creates  a  wide  field  for  the  wood-carver, 
whose  very  limited  sense  cf  true  beauty  is  to  some  extent 
made  uji  for  by  his  wealth  of  grotesque  fancy  and  extreme 
deftness  of  hand,  which  are  the  main  characteristics  of 
the  workmen  of  China  and  Japan  in  all  branches  of  art. 

WoKxi-Carmny  n/gamge  Races. — Many  savage  races,  such 
as  the  Maoris  and  Polynesians,  are  very  skilful  in  the 
decorative  treatment  of  wood  in  slight  relief.  Intricate 
geometrical  designs  of  much  beauty  and  suitability  to  the 
material  arc  used  to  decorate  canoes,  paddles,  and  the 
beams  of  huts.  Grtat  richness  of  effect  is  often  produced 
by  the  smallest  pos.sible  amount  of  cutting  into  the  surface 
of  the  wood.  The  wooden  architecture  of  the  MacJris  is 
Bometimcs  decorated  in  the  most  lavish  way.  The  main 
uprights  of  the  walls  are  carved  into  grotesque  semi-human 
monsters,  enriched  with  painting  and  inlay  of  iridescent 
shell,  which  show  much  imaginative  power.  Oihcr  beams 
are  carved  with  series  of  spirals,  bearing  much  resemblance 
to  the  %'cry  early  sculptured  ornaments  of  Mycena;,  Tiryns, 
and  other  Hellenic  cities, — one  of  the  many  examples 
which  show  that  very  similar  stages  of  artistic  develop- 
ment arc  passed  through  by  men  of  the  most  different 
races  and  age.  In  many  cases  the  freshness  of  invention 
and  freedom  of  hand  shown  in  the  carved  ornament  of 
savage  races  give  a  more  really  artistic  value  to  their 
work  than  is  usually  found  in  the  modern  laboured  and 
mechnnlral  carving  of  highly  civilized  people. 

In  modern  Europe  decorative  wood-carving  shares  the 
general  low  level  of  the  laiscr  arts.  The  commercial  »|>irit 
of  the  Bgc,  and  the  general  desire  to  produce  the  utmost 
display  Kith  the  smallest  cost  and  labour,  have  reduced 
the  art  f.f  w..,!  ■  ir\iiu'  to  a  very  low  state 

8^  W  hr  Art  of  Srulpdm  i»  IVood,  Lonaon, 

\f>3', ,  (  I'lon  rr^  K«inro«o  snd  leviit,  Mantiat 

ef  I'  I,    l^uiUu,   1862;  Kog*n,  Art  of  ll'^.Cnrring. 

Jy  •  Diiil   Lacomtw,   ifaiwrt  lic  la  Sculftiirr  iiir  Bnil, 

r.r,..  .  (•».  H.  V.) 
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of  its  flavour,  as  by  the  sportsman,  who,  from  its  relative- 
scarcity  in  regard  to  other  kinds  of  winged  game,-  the 
uncertainty  of  its  occurrence,  as  well  as  the  suddenness 
of  its  appearance  and  the  irregularity  of  its  flight,  thinks 
himself  lucky  when  he  has  laid  one  low.  Yet,  under 
favourable  conditions,  large  bags  of  Woodcocks  are  made 
in  many  parts  of  Great  Britain,  and  still  larger  in  Irela"nd, 
though  the  numbers  are  trifling  compared  with  those  that 
have  fallen  to  the  gun  in  various  parts  of  the  European 
Continent,  and  especially  in  Albania  and  Epirus.  In 
England  of  old  time  Woodcocks  were  taken  in  nets  and 
springes,  and,  though  the  former  method  of  capture  seems 
to  have  been  disused  for  many  years,  the  latter  was 
practised  in  some  places  until  nearly  the  middle  of  the 
present  century  (cf.  Knox,  Game-birds  and  Wild  Fowl,  pp. 
148-151)  or  even  later. 

The  AVoodcock  is  the  Scolnpax  rusticula '  of  ornithology,  and  is 
well  enough  known  to  need  no  minute  description.  Its  long  bill, 
short  legs,  and  large  eyes — suggestive  of  its  nocturnal  or  crenuscuiar 
habits — have  over  and  over  a£.'ain  been  the  subject  of  remark,  wliile 
its  mottled  plumage  of  black,  chestnut-  and  umber-brown,  ashy- 
grey,  buff,  and  shining  white — the  last  being  confined  to  the  tip  of 
the  lower  side  of  the  tail-quills,  but  the  rest  intermixed  for  the- 
most  part  in  beautiful  combination — could  not  be  adequately  do- 
scribed  within  the  present  allotted  space.  Settinp  aside  the  many 
extreme  aberrations  from  the  normal  colouring  wjiich  examples  of 
this  species  occasionally  present  (.and  some  of  them  are  extremely 
cui^ous,  not  to  say  beautiful),  there  is  much  v.iriation  to  be  almost 
constantly  observed  in  t!ie  plumage  of  individuals,  in  some  of  which 
the  richer  tints  prevail  while  others  exhibit  a  prevcr  coloration. 
This  variation  is  often,  but  not  always  accompanied  by  a  variation 
in  size  or  at  least  in  weight.*  The  paler  birds  are  generally  the 
larger,  but  the  difTtrence,  whether  in  hulk  or  lir.t,  cannot  be  attri- 
buted-to  age,  sex,  season,  or,  so  far  as  can  be  oscertaiucd,  to 
locality.  It  is,  notwithstanding,  »  very  common  beUef  among 
sjxirUmeH  that  there  are  two  "species"  of  Woodcock,  and  many 
[wrsons  of  oxiierience  will  have  it  that,  beside  the  differences  just 
named,  the  "little  red  Woodcock"  invariably  flies  more  sharply 
than  the  other.  However,  a  sluppish  behaviour  is  not  really  associ- 
ated with  colour,  though  it  may  possibly  be  correlated  with  weight 
— for  it  is  quite  conceivable  that  a  fat  bird  will  rise  more  slowly, 
when  flushed,  than  one  which  is  in  poor  condition.  It  may  suflici' 
here  to  say  that  ornithologista,  some  of  whom  have  tiken  a  vast 
amount  of  trouble  about  the  matter,  are  practically  unanimous  it. 
declaring  against  the  existen,'e  of  two  "species"  or  even  "races," 
and  moreover  in  agreiing  that  the  sex  of  the  bird  cannot  be  deter- 
mined from  its  plumage,  though  there  nn  a  few  who  believe  that 
tho  young  of  the  year  can  be  discriniinat«d  from  the  adults  by 
having  the  outer  web  of  the  first  qu;*l-fcather  in  the  wing  marked 
with  angular  norchcs  of  a  light  colour,  while  the  old  birds  have  no 
trace  of  this  "vandyke  "  oni.inwnt.  Careful  Sisseclions,  weighipga, 
and  measuring*;  sef  m  to  shew  that  the  niale  varies  most  in  size ;  t>u- 
an  average  he  is  slightly  heavier  t!i»n  the  female,  yet  some  of  the 
lightest  birds  have  pro»-eJ  to  Iw  cocks,* 

Though  there  ar«  probably  few  if  any  counties  in  the  fniten 
Kingdom  in  which  the  Woodcock  does  not  almost  yearly  hircJ, 
especially  sinVe  a  "close  time  "  I. as  been  alforded  by  the  legislature 
for  the  [»rot'etion  of  th-*  spori-  ^,  thi  re  can  l»e  no  doubt  th:it  by  far  the 
greater  nunb.r  i.f  those  shot  in  the  Itritish  Isl.mdshave  come  fiini 
abroad, — mostly,  it  is  presumed,  from  .Scandinavia.  Theso  arrive 
on  tho  east  coast  in  autumn — generally  about  the  middle  of  October 
—  often  in  an  exhausted  and  imivivciishetl  state.  Most  of  them 
seem  to  cro»s  tho  sea  by  night,  and  at  thnt  season  it  is  a  bnitil 
practice  for  men  to  sally  forth  and  slaughter  the  helpless  and 
almost  starving  wanderers,  who  arc  often  found  seeking  refuge  in 
anv  aheller  that  may  present  itself.  If  unmolested,  however,  they 
n:  .    1   ,      "inland,  and,  05  would  appear,  in  »  roarrtUousljr 

(1  "ir  condition.     Their  luture  destination  »ecm» 

t  .  1    oil  by  tho  state  of  tho  weather.     If  cold  or 

fr»«t  ktup  tht'ir  suj.ply  of  food  on  tho  eastern  side  of  Ortat  Rtitaiii 

^  In  the  legal  sense  of  the  word,  however,  Woodrocka  an  not 
"game,"  IhoiiKh  Arts  of  rarllamtnt  rtqnira  a  "game  llc«io«"  tram 
thoae  who  wouM  sh^ot  Ihem. 

•  By  I.lnnrus,  and  many  others  after  him,  miapelt  ntlinia. 
The  eorreet  form  of  Pliny  and  the  older  wnlrr»  ttmis  to  hare  been 
Hrst  restored  In  ISIO  by  Oken  {/.•■•r'.ofit,  11.  p,  ••iPP), 

*  Tl»«  (hfTrrenc«  in  weight  is  very  grrat,  though  this  aeems  lo  h*T# 
Vrn    rtaacrate^l    by  some  writers,      A    friend  who   has   had    much 

■  »  UlU  us  thst  the  heaviest   binl  he  ertr  knew  welghe<l  l'!J 

tho  liRhte^t  i>  or.'  on-l  a  fiaitl'Mi. 
I       '   •  :.  I>r  H'.rimann's  monograph  iJit   WaUtOmtf/t.  ad.  1,  ^  Ji. 
I  pablUbed  at  Slull«att  In  188/ . 
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tb«7  prou  onirvJ  and,  lettinj;  alouc  Irclontl,  into  which  th«  ijn- 
mifiraut  alnfim  U  pretty  constant,  often  croxiM  into  the  extrrmo 
•DUtb-wMt,  AS  Dovonshirv  aiul  CornwaU|  and  to  tho  Klv:.  of  Scilly, 
whUc  not  ft  few  Wtake  theins«lvc«  to  tho  unknown  oocnn,  finding 
there  doubtless  ft  wfttorv  grarv.  though  iu&taiK-<s  aro  on  rvcoid  of 
ftftmple*  hftviiitf  su:v-f»sfully  civssetl  tho  Atlantic  «nd  reachinj; 
NrwfouMJUud,  Now  JeiMV,  and  Virginia,  To  nturn,  hmvover,  to 
th«  Woodcocks  which  bivei  in  Britain,  who:>o  hahits  havo  been 
mnch  morp  fiv-^ufntly  olwervcd  since  thp  folly  and  cniolty  of  killing 
tiioi  :;  ri.'copai^ed,  and  it  rmy  bo  hoped  t.bindi;ned. 

Fair  ry  early  in  K-bruary  r.nd  tho  cgi^.i  aro  laid 

oft  :  A-  of  >Urjh.     Tlu'*5  an  four  i*i  number,  of  a 

yeUoMi»h  crrjjii-ojlour  blotchoii  ftnd  spotted  with  reddish-brown, 
and  widom  t^ke  the  pyriform  sha]H>  so  common  ^moof;  thoso  of 
LiiuicoUuo  bird*  The  nest— always  made  on  the  ground  amid  trees 
or  underwo.-i,  und  Usually  r.twr  water  or  at  Icnjst  in  a  damp  locality 
— is  at  first  tittle  more  than  a  slight  hoUow  in' tho  soil,  but  as  in- 
cubation proceeds  de^d  leaves  are  collected  around  iu  margin  until 
a  coDbidemblf  mass  i^  accumulated.  During  this  siMsun  tho  male 
Woodcock  j>erforms  at  twilight  flights  of  a  rvmarkablo  kind  (*■/. 
BiKl>s,  vol  iii.  p.  771),  ref-cating  evming  nflcr  evening  (and  it  is 
bcliered  at  dawn  also)  precisely  iho  samo  course,  which  gcncrolly 
deechb«8  a  triangle,  the  sides  ol'  which  mny  be  a  quarV^r  of  a  mile 
or  more  long.  Or  thcAo  occasion*  the  bill's  ai«ne.ir.inco  on  the 
«iDg  is  qnite  unlike  that  which  it  presents  when  hurriedly  fiying 
after  being  flushed,  and  though  its  .peed  is  great  the  beats  of  the 
wings  arw  steady  and  tlow.  At  intervals  an  extraortlinary  Found  is 
produced,  whether  fi-om  the  throat  of  tlio  bini,  as  is  commonly 
ftTerred,  or  from  the  plumago  is  uncertun.  To  the  present 
WTiter  the  sound  seems  to  defy  description,  tliougli  some  licnreri 
have  tried  to  syllable  it.  Tliis  characteristic  flight  ii  in  some  T>arts 
of  England  called  "roading,"  and  the  track  t.iken  by  the  bird  n 
"cock-road."*  In  England  in  former  times  advantage  was  taken 
of  this  habit  to  cati'h  the  siuipls  tr^rfornior  in  iict3  called  *'cock- 
ahutts,"  which  Wcrc  hur.g  between  trees  across  the  open  glades  or 
rides  of  a  wood,  nnl  in  mzny  parts  of  tho  Continent  it  still  is,  or 
was  till  very  lately,  the  disgi-aceful  habit  of  persons  calling  thcm- 
ftclres  s[)ortsmcu  to  lie  in  wait  and  shoot  the  bird  as  he  indulges  in 
his  measured  lovc-fligtit.  A  still  more  interesting  matter  in  rela- 
tion to  the  bretfding  of  Woodcocks  is  the  fact,  asserted  by  several 
ancient  writers,  but  for  long  dcubted  if  not  disbsliovcd,  #id  yet 
fiually  established  on  good  evidence,  that  the  old  birds  transpor.t 
their  newly-h^tch"d'ot^^pring,  presumably  to  placfs  where  food  is 
mnre 'accessible.  The  young  aife  clasjtcd  botwcen  the  thighs  of  the 
parent,  whose  legs  hang  down  during  the  ojv;i-atix»n,  while  the  bill 
18  to  some  extent,  possibly  only  at  starting,  brought  into  operation 
to  a»ist  in' adjusting  tho^oad  if  not  in  bearing  it  through  the  air.^ 
Tho  Woodcock  inhabits  suitable  localities  across  the  northern 
part  of  the  Old  World,  from  Ireland  to  Jap.n,  migrating  southward 
towards  autumn.  As  a  species  it  is  said  to  bo  resident  in  the 
Azores  and  other  Atlantic  Islands;  but  it  is  not  known  to  pcnelrato 
very  far  into  Africa  during  the  winter,  though  in  many  parts  of 
India  it  is  abundant  during  the  cold  wenther,  and  reaches  even 
Ceylon  and  Tenasscrim.  The  popular  belief  that  Woodcocks  live 
"  by  auction  "  is  perhaps  hardly  yet  exjdfHled  ;  but  those  who  have 
observed  them  in  confinement  know  tliat  they  have  an  almost 
insatiable  appetite  for  earihworms,  which  the  birds  sock  by  probing 
•oft  gronna  with  their  highly  sensitive  and  flexible  bill.-*  This 
fact  seems  to  have  been  first  placed  on  record  by  Bowles,*  who 
noticed  it  iu  tho' royal  aviary  at  San  lldefonso  in  Snain,  and  it  has 
been  corroborated  by  other  observers,  and  especially  by  Montagu, 
who  discovered  that  bread  and  milk  niado  aa  excellent  substiUtte 
for  their  ordinary  food. 

The  eastern  part  of  North  America  possesses  a  Wood- 
'Cock,  much  smaller  than  though  generally  (and  especially 
in  habits)  similar  to  that  of  the  Old  continent.  It  is  the 
Scoli'pax  minor  of  most  authors  ;  but,  chiefly  on  account 


'  The  etymology  and  conaequently  the  correct  spelling  of  these  ex- 
prcssiooi  seem  to  be  very  uncertain.  Some  would  derive  the  wont 
from  the  French  rCda;  to  rove  or  wander,  but  other*  connect  it  with 
tho  Scandinavian  rode,  an  open  space  in  a  wood  (see  Xoles  and  Queries^ 
»cr.  5,  ix.  p.  214,  and  t.er.  6,  viii.  pp.  523,  524).  Looking  to  the 
regular  routine  followed  by  the  bird,  tho  natural  supposition  would  be 
that  it  is  simply  an  application  of  the  English  word  rwid  ;  but  of 
course  natural  suppositions  arc  often  wrong,  and  they  always  require 
the  support  of  evidence  Iwfore  acceptance. 

»  C/.  J.  E.  Harting,  Zootocftst,  1879,  pp.  433-440.  and  Mr.  Wolf's 
excellent  ilUutration.  Sir  K.  PajTie-Oallwey,  in  the  '*  Badminton 
Library"  {Shooting,  ii.  p.  118,  note),  states  that  he  himself  has 
wttneAsed  the  performance. 

•  The  pair  of  rtiuscles  8al<l  by  Loche  {Expt.  ScUnL  de  VAlyirie^  ii. 
p.  293)  to  exist  in  the  maxilla,  and  presumably  to  direct  the  move- 
ment of  the  bill,  do  not  »«em  to  have  as  yct-^H-on  preciwly  dcscrilxid. 
■  *  Introduccion  a  la  //iatoria  yatural  y  a  la  Geoffrajia.  faica  dc 
£jr//atia,  pp.  454,  466  (Madrid,  1775). 


of  its  having  tho  outer  three  primaries  remarkablj 
attenuated,  it  has  been  placed  in  a  separate  genus, 
Philohfhj.  In  Java  is  found  a  dJKtinct  aud  curiooidy 
coloured  species,  described  and  figured  many  ycrj«  Ago 
by  Horsfield  (Tram.  Linn.  Society,  xiii.  p.  101,  and 
Zoolo(j.  liesifarches^  pi.-)  as  ,S.  satnrata.  To  this  ^Ax 
Seebohm  ^  has  lately  referred  the  .S*.  rosaiher<ji  of  Schlcgcl 
{Nedtrt.  Tijds.'  v.  d.  Difrkundf,  iv.  p.  54)  from  New 
Ouinea  ;  but^  as  the  culpable  destruction  of  the  typo- 
spccimen  of  the  former  (during  its  transfer  from  the  old 
museum  of  tho  East  India  Company  to  tlio  British 
Museum)  has  made  a  comparison  of  the  two  impassible, 
the  identification  can  scarcely  be  said  to  be  free  from 
doubt.  Another  species  is*S^.  rochusseni  from  the  Molua»;% 
but  this  last,  though  resembling  the  other  Woodcocl:s  in 
most  of  the  characters  which  distinguish  them  from  tho 
Snipes  (h.v.\  has  liko  the  latter  tho  lower  part  of  th« 
t>bia  bare  of  feathers.  (a,  K.J 

WOOD-ENGRAVING.     See  Engraving. 

WOODPECKER,  a  bird  that  pecks  or  picks  holea"*!^ 
wood,  and  from  this  habit  is  commonly  reputed  to  have  its 
name ;  but  since  it  is  in  some  parts  of  England  aJso 
known  as  *'AVoodspeight "  (erroneously  written  **  Wood- 
spite") — the  latter  syllable  being  cognate  with  tlic  Gorman 
Sp^cht  and  the  French  £pcu:hc,  to  say  nothing  possibly 
of  the  Latin  Picxi.'i — tho  vulgar  explanation  seems  open  to 
doubt.**  More  than  300  species  of  Woodpecker  have  been 
described,  and  they  have  been  very  variously  grouped  by 
systematists ;  but  all  admit  that  they  form  a  very  uatm-al 
Family  Picidxy  which  according  to  the  view  taken  in  this 
series  of  articles  belongs  to  the  Order  Pirarix.  Prof, 
Huxley  {Pi'oc.  Zool.  Society,  1867,  p.  467)  would  separate 
the  Woodpeckers  still  more' under  the  name  of  Cdeo- 
morp/hv,  and  Prof.  Parker  {Trans.  P.  Microsc.  Svcieti/,  1872,. 
p.  219)  would  raise  them  stiil  higher  as  Saiirof/itatkas. 
They  aro  generally  of  bright  particoloured  plumage,  ia 
which  black,  white,  brown,  oUve,  greeri.,  yellow,  oranj^  or 
scarlet — the  last  commonly  visible  on  some  part  of  tho 
head — -mingled  in  varying  proportions,  and  most  often 
strongly  contrasted  with  one  another,  appear ;  v.hile  the 
less  cons[)icuous  m.arkings  take  the  form  cf  bars,  spangles, 
tear-drops,  an"ow-heads,  or  scales.  Woodpeckers  inhabit 
most  parts  of  the  world,  with  the  exception  of  J.Iadagaacar 
and  the  Australian  Region,  save  Celebes  and  Flores;  but  it 
rjiay  be  worth  stating  that  no  member  of  the  group  is 
known  to  have  occurred  in  Egypt. 

Of  the  three  British  specits,  the  Green  Woodjpcckor,  Gccinus  or 
Ficus  viridis,  thou^^h  almost  unknown  in  Scotland  or  IreUud,  ia 
the  commonest,  frcquentinfj  wooded  districts,  and  more  oflcrt 
heard  th;in  seen,  its  laujjhing  cry  (whence  tho  nnmo  "Yaflil"  or 
''Yaffle,"  by  whioh  it  is  in  many  parts  known),  and  undulating 
flight  afford  equally  good  means  of  reco^-nition,  even  when  it  i»QOt 
licar  enough  for  its  colours  to  be  discerned.  About  the  &izs  «^ 
a  Jay;  its  scailet  crown  and  bright  yellow  rump,  added  to  Us 
prevailing  grass-grccn  plumage,  make  it  a  sif^htly  bird,  and  hence 
it  often  suffers  at  tho  hands  of  those  who  wish  to  keep  its  stuffed 
skin  as  an  ornament.  Besides  the  scarlet  ci-own,  tho  cock  binJ 
has  a  patch  of  the  samo  colour  running  backward  from  the  has>3  o£ 

*  Geographical  Disfribtttion  of  the  Faviily  Charadriidre,  p.  50C, 
pi.  This  work  v.ill  be  found  of  much  interest  to  those  who  irould 
ppeculale  oii  the  causes  which  have  led  to  the  distribution  of  existing 
Liiiiicoline  birds, 

''  The  number  of  English  names,  ancient  and  modem,  by  whicli  tfieso 
birds  aie  known  is  very  gicat,  and  even  a  bare  list  of  them  could  not  be 
here  given.  The  Anglo-Saxon  was  iligcra  or  Jiigere,  and  to  tlitti  may 
plausibly  be  traced  "  Hickwall,"  now-a-days  used  in  feomc  parU  of  the 
country,  and  the  older  "  Hickway,"  corrupted  first  into  "  liighhaw,** 
and,  ttft^^r  its  original  meaning  wag  lost,  into  "Hcwiiole,"  which  ub 
North  America  has  been  still  further  corrupted  into  "Highholo"  and 
more  recently  into  "High-holder."  Another  set  of  names  inchtdca: 
*  Wlietile  "  and  "Woodwale."  which,  difTvrent  as  they  look,  liavo  s 
common  derivation  percf-ptible  .in  t)io  iiilurmeJiato  form  *'Witw«I«t  , 
The  Anglo-Saxon  ITotMi*;  ( =  Woodhack)  is  auotlier  name  apfiarcntly 
idcnticiU  in  meaning  vlth  tliat  commonly  applied  to  Woodpecker, 
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ths  lower  mandible,  a  patcb  thit  in  the  hen  is  black.'  Wood- 
peckers in  general  are  very  shy  birds,  and  to  observe  tho  habits  of 
the  species  is  not  easy.  Its  ways,  however,  are  well  worth  watch- 
ing, since  the  ease  with  which  it  mounts,  almost  always  spirally,  the 
Tcrtical  trunks  and  oblique  arms  of  trees  as  it  searches  the  inter- 
stices of  the  bark  for  its  food,  flying  otf  when  it  reaches  the  smaller 
or  npper  branches — either  to  return  to  the  base  of  the  same  tree 
and  renew  its  coui-se  oil  a  fresh  line,  or  to  begin  upon  another  tree 
near  by — and  the  care  it  shews  in  its  close  examination,  will  repay 
m  jw.tient  observer.  The  nest  almost  always  consists  of  a  hole, 
chiselled  by  the  binls'  strong  beak,  impelled  by  very  powerful 
mnscles,  in  the  upright  trunk  or  arm  of  a  tree,  the  opening  being 
quite  circular,  and  continued  as  a  horizontal  passage  that  reaches 
to  the  core,  whence  it  is  pierced  downward  for  nearly  a  foot. 
There  a  chamber  is  hollowed  out  in  which  the  eggs,  often  to  the 
nombcr  of  six,  white,  translucent,  and  glossy,  are  laid  with  no 
biding  but  a  few  chips  that  may  have  not  beeu  thrown  out.* 
The  young  arc  not  only  hatched  entirely  naked,  but  seem  to  become 
fledged  without  any  of  the  downy  growth  common  to  most  birds. 
Their  first  plumage  is  dull  in  colour,  and  much  marked  beneath 
with  bars,  crescents,  and  arrowheads. 

Of  generally  similar  habits  are  the  two  other  Woodpeckers 
which  inhabit  Britain— the  Pied  or  Greater  Spotted,  and  the 
Barred  or  Lesser  Spotted  Woodpecker — Datdrocoyui  major  and  D, 
minor — each  of  great  beauty,  from  the  contrasted  white,  blue- 
black,  and  scarlet  that  enter  into  its  plumage.  Both  of  thesB-^rds 
have  an  extraordinary  liabit  of  causing  by  quickly-repeated  blows 
of  their  beak  on  a  branch,  or  even  on  a  small  bough,  a  vibrating 
noise,  loi^der  than  that  of  a  watchman's  rattle,  and  enough  to 
excite  the  attention  of  tho  most  incurious.  Though  the  Pied 
Woodpecker  is  a  resident  in  Britain,  its  numbers  receive  a  consider- 
able acces.-ion  nearly  every  autumn. 

The  three  species  just  nienticned  are  the  only  Woodpeckers  that 
inhabit  Britain,  though  several  others  are  mistakenly  recorded  as 
fxxtirring  in  the  country — and  especially  the  Great  Black  Wood- 
pecker, the  Picus  martius  of  Linnxus,  which  must  be  regarded  as 
the  type  of  that  genus.*  This  fine  species  considci-ably  exceeds  tho 
Green  Wood()ecker  in  size,  and  except  for  its  red  cap. is  wholly  black. 
It  is  chiefly  an  inhabitant  of  the  fir  forests  of  the  Old  World, 
from  La[>iand  to  Galicia,  and  across  .Siberia  tc  Japan,*  In  North 
America  this  sjtecies  is  replaced  by /*iV(ts /);7<a/ws,  there  generally 
known  as  tho  Logcock,  an  equally  fine  species,  but  variegated 
Ttith  white  ;  and  further  to  the  southward  occur  two  that  are 
finer  still,  P.  principalis,  the  Ivory-billed  Woodpecker,  and  P. 
imperiaiii.  The  Picinm  indeed  flourish  in  the  New  World,  nearly 
one-half  of  the  described  species  being  American,  but  out  of  tho 
large  number  tliat  inhabit  Canada  and  tho  United  States  there  is 
liere  room  to  mention  only  a  few. 

First  of  these  is  the  Califomian  Woodpecker,  itelanerpcs  for- 
micizvrui,  which  has  been  said  to  display  an  amount  of  providence 
beyond  almost  any  other  bird  in  the  number  of  acorns  which  it 


collects  an'l,  as  3hcwn  in  the  accompanying  figure,  fi.xos  lightly  in 
holes  which  it  purposely  makes  in  the  bark  of  trees,  and  thus  "a  large 
pine  forty  or  fifty  feet  high  will  present  the  appearance  of  being 


closely  studded  with  brass  nails,  the  heads  only  Leing  visible.'*  An 
extraordinary  thing  is  that  this  is  not  done  to  furnish  food  in  winter, 
for  the  8]>ecies  migrates,  and  after  journeying  a  thousand  miles  or 


*  A  patch  of  conspicuous  colour,  generally  reil,  on  this  part  is 
characteristic  of  very  many  Wowlpcckeii,  and  careless  writers  often 
C3vll  it  •' mystacial,"  or  some  more  barbarously  "moustachial."  Con- 
mdrrirji  that  niomtaches  spring  from  above  the  mouth,  and  have 
sotuinit  ta  do  with  the  niaadiblo  or  lower  Jaw,  no  term  could  be  more 
niaVading. 

'  It  often  happen*  that.  Just  as  the  Woodpecker's  labours  are  over, 
a  pair  of  Starlixos  (^.r. )  will  take  poMemloo  of  tho  newly-borwl 
hole,  and,  l>y  ctiveying  into  it  some  nesting-funiitupe,  render  it  unfit 
Sar  the  richlful  tenants,  who  thereby  suffer  ejectment,  and  have  to 
hrgin  all  their  trouble  again.  It  has  been  stated  of  this  and  other 
TVoo'lp*'-v*tr^  thit  th*  chips  made  in  cutting  the  hole  are  carefully  re- 
mo-  i:uard  aeain^it  their  leading  to  the  discovery  of 

the  ■  '.^rit«r  has  had  ample  opiiortunity  of  observing 

the  '  .  .   li  this  sjieriea  and,  to  tome  extent,  the  Pled 

Wowljifs  Itrr  next  to  b«  mentlonetl.  Indeed  there  It  no  turer  way  of 
flndinr  ilir  nil  nf  th«  Or-'n  W»wlpecker  than  by  tcannlng  the  ground 
in  t1      '  ...  which  holds  tho  nest  is  always 

TtT'  >  I  ita  fool. 

*  '  .  ^^.^»  by  old  writers  nt«!  tn  a  very 
||«n*r*l  t»nM  f'^r  all  liinli  that  chml>pd  tr»»t,  not  only  Woo<l|>»ckeri, 
bat  for  the  NVTiiaTcii  and  Tiiai.riiiiKni*  '77  k.  )  aa  well.  Tlie  ad- 
Jactln  narfi'iu  tout  a!!'  navxl  from  fiVu,  at 
aoOM  mn  mpaetable 

.    '  Tht  mrsistenoy  Ki'  .  :,  Ilrltinh  blnli  hava 

for  yeart  Ineladed  thl«  ■(■-•  tr-%  amnng  thrm  i«  a  manrellout  Inttance  of 
the  dnrabiUty  of  tCTrtr.  f-ir  n-'t  a  raw  of  itj  nrier1e«l  oceurrrnee  in  this 
rvfiintry  it  on  nroni  that  will  liear  itri^t  inrntlgatioDi  and  the  origin 
of  tin  mlttakt  bit  bwu  mot  tluli  outt  ahewo. 


[  more  only  returns  in  spring  to  tho  forests  where  its  supplies  arc  laid 
up.  It  has  been  asserted  that  the  acorns  thus  stored  are  always 
those  which  contain  a  maggot,  and,  being  fitted  into  the  sockets  pre- 
pared for  them  cup-end  foremost,  the  enclosed  insccta  are  unable  to 
cscajie,  as  they  otherwise  would,  Jid  are  thus  ready  for  consump- 
tion by  the  birds  on  their  return  from  tho  south.  But  this  state- 
ment has  again  been  contradicted,  and  moreover  it  is  alleged  that 
these  Woodpeckers  fol- 
low their  instinct  so 
blindly  that  "they  do 
Dot  distinguish  between 
an  acorn  and  a  pebble," 
so  that  they  "fill 
the  holes  they  J. . 
drilled  with  so  n. 
labor,  not  only  \ 
acorns  but  occasioii 
with  stones"  [c/.  B 
Brewer,  and  Kids 
I^orth  American  L- 
ii.  pp.  .569-571). 

The     next     North- 
American  form  dc><  .".' 
ing  notice  is  the  gti 
Cblaptes,  representee 
the  north  and  east  1 
C.  anratuA,  the  Goli. . 
winged  Woodpecker  -  : 
Flicker,  in  most  pai:s 
of  thecountryafamiliiir  , 

bird,  but  in'the  south         Ca.ii.:.:i.;;.;i  »> .  mij?.  ,.vr    .  ji.^ir;,- _, ,.; 
and  west   replaced   by  /ormicironw). 

the  allied  C.  mcxicanus,  easily  distinguishable  among  other  char- 
acteristics by  having  tho  shafts  of  its  quills  ivd  instead  of  yellow. 
It  is  curious,  however,  that,  in  the  valleys  of  the  upper  Missouri  and 
Yellowstone  livers,  where  the  r.inge  of  the  two  Kinds  overlaps, 
birds  are  found  presenting  an  extmonlinary  mixture  of  the  other- 
wise distinctive  features  of  c.ich,.aud  these  birds  have  been  de- 
scribe 1  OS  hybrids.  It  would  be  premature  to  s.iy  whether  this 
view  be  correct  or  not,  end  in  regard  to  it  Dr  Coues  has  well  ro- 
marked  {Birds  of  Ihc  Xorlhircst,  p.  294),  "  that  it  is  only  in  virtue 
of  missing  links  we  are  en.»bled  to  predicate  species  in  anv  case," 
thereby"  indicating  the  possibility  (not  entertained  for  tlie  first 
time)  that  these,  supposed  hvbrids  aie  examples  of  the  more 
generalized  form  of  ColapUs,  which  becomes  ditlcieutiated  further 
to  the  north  and  south  into  the  specialized  C.  auralua  and  C. 
mciicnmu.  Thus  the  subject  is  cue  highly  interesting  to  the 
student  of  evolution.^ 

Some  other  Woodr<ckers  deserve  especial  notice, — among  them 
the  Colapta  or  Soroplcx  campestris,  which  inhabits  the  trcele.vs  plains 
of  Paraguay  and  La  Plata,  and  had  become  fully  ad.i]<led  to  a  terri- 
torial mode  of  life,  as  long  ago  observed  by  .\zara  and  Darwin,  but 
yet  hfls  readily  returned,  since  the  opportunity  has  been  afforded, 
to  the  arboreal  habits  of  its  relatives,  as  remarked  by  Sir  Hudson 
{Proe.  Zoot.   Socirly,  1870,  pp.   158-100).     A  similar  provi<<on  of 

,habit  and   haunt   obtains   in  a  South-.Vfiicoii  W.  ■■•<>• 

colnp<ts  olitytcctis,  which  lives  almost  entirely  oii  or 

rocks,  and  picks  a  hole  for  its  nest  in  the  bank  of  a ..  .^..  ..'0- 

fisl,  1882,  p.  208). 

The  Picidx  offer  a  fruitful  frrouiid  for  Uxononiiral 
speculation.  At  least  three  Subfamilies  are  admitted  by 
all  modern  systematists — the  Woodpeckers  proper,  Picing; 
the  Piculcts,  Piciimninx,  which  are  small  birds  wanting 
tho  stiff  rcctrices  of  the  former;  and  tho  Wkvsecks  (q.v.). 
Sundevall  (Cotuptctut  Avium  Pu-inamm,  Stockholm, 
1806)  gave  up  the  attempt  to  cstr.blish  genera  in  tho 
first  of  these,  though  be  separated  the  254  species  which 
he  admitted  into  4  Series  and  30  Tribci,  thereby  differing 
from  the  method  of  Malhcrbe,  who,  in  his  great  monograph 
of  the  Family,*  recognized  277  species  and  ,19  genera,  as 
well  as  from  Prof.  Cabanis,  who  (.\tut.  Heineanvm,  \T. 
part  2)  strove  to  cstabli.sh  -48  genera  in  about  threo- 
fourlhs  of  tho  whole  Family,  and  from  G.  K.  Gray,  who 
in  his  Hand  Litt  recogniiod  4  Subfamilioa,  19  genera,  74 
subgenera,  and  312  apecica.     It  scomi  obvious  that  until 


*  Wl '  wn  it  will  very  llkrly  be  found  that  atomewhat 
similar  '  raiatt  In  the  rala<aivllc  ana  In  n(ar>l  to  tha 
varloiu  :  '.  or  "  tperict "  allied  to,  DmHrmopiu  mejor  and 
D.  minor  rMp^ctiyely.  At  pretenl  the  only  caiei  that  tetm  to  b* 
strictly  parallel  ar«  IhoM  fumithed  by  the  ganera  CVrociot  {^f, 
RoLLKr)  and  Kuplncamut  {<■{.  PniAaAST). 

•  Monoyraphu  da  Puidkt,  4  vols,  lulio,  Utti,  18&9-42. 
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the  aid  of  the  nnatoiiust  is  inrokcd  no  satisfactory 
amngvment  can  be  supplied,  and  it  is  not  ccrtnin  tbat 
even  ihon  will  the  desired  end  bo  readied,  for  Mocgilli- 
vray.  who  famished  Audubon  with  elaborate  descriptions 
of  jmrts  of  the  structure  of  several  North-American  forms, 
found  considerable  differences  to  exist  between  species 
whi'-h  can  hardly  be  but  nearly  allied.  Some  of  the  most 
(trikiDK  of  these  differences  often  lie  in  the  form  and 
developmei-t  of  the  hyoid  bones,  and  of  the  muscles  which 
work  the  extensile  tongue.  Unhappily  the  subject  does 
not  seem  to  have  been  pursued  by  any  other  investigator ; 
bat  it  may  be  mentioned  that  some  limited  researches  on 
the  ptfrylotit,  conducted  by  Kessler  {Hull.  Soc.  A'al. 
'J/oteou,  ivi.  p.  285),  in  addition  to  those  of  Nitzsch, 
indicate  that  as  being  also  a  promising  line  of  inquiry, 
though  one  that  li"-"  scarcely  been  attempted  by  any 
ether  workers.'  (a.  N'.) 

WOODSTOCK,  uu  ancient  luiporttte  market-town  of 
Oxfordshire,  England,  is  situated  on  a  stream  formerly 
called  the  Ennis  and  now  the  Glymc,  which  separates 
Old  and  New  Woodstock,  about  8  miles  north-west  of 
Oxford.  The  church  of  St  M.iry  JIagdalcnt,  in  New 
Woodstock,  w  of  Norman  date,  but  has  been  greatly 
altered  by  restoration,  and  now  has  Decorated  chancel 
with  Perpendicular  additions,  clerestoried  nave.  Decorated 
north  aisle  and  Early""Engli8h  south  aisle  retaining  a  por- 
tion of  the  Norman  doorway,  Perpendicular  west  porch, 
and  Perpendicular  west  tower.  The  church  contains  many 
interesting  monuments.  The  town-hall,  erected  in  1766 
after  the  designs  of  Sir  William  Chambers,  includes  a 
market-place  and  the  fire  brigade  station,  with  public  hall 
and  council-chamber  above.  Almshouses  were  erected  in 
1798  by  Caroline,  duchess  of  Marlborough,  and  endowed 
with  £3500,  which  has  been  increased  by  bequest  at 
different  periods.  The  town  is  dependent  chiefly  on  agri- 
culture, but  the  manufacture  of  leather  gloves  has  been 
carried  on  from  an  early  period.  By  the  Municijial  Cor- 
porations Act,  1882,  the  borough  (area  about  30  acres),' 
formerly  governed  by  a  charter  of  Charles  11.,  was  placed 
under  a  corporation.  The  population  of  the  parliamentary 
borough  (area  20,804  acres),  which  had  been  extended  in 
1832  and  ceased  to  be  separately  represented  in  1885, 
was  7033  in  1881. 

The  oM  manor  house  of  Woodstock,  which  is  supposed  to  have 
been  built  upon  the  site  of  a  Roman  villa,  was  at  an  early  period 
a  roval  residence.  Here  Alfre'l  the  Great  is  said  to  have  resided 
while  translating  Boctius.  At  a  witenogemot  held  at  Woodstock 
by  King  Ethelred  a  c»."*e  of  laxvs  was  published  for  the  govern- 
ment of  the  Anglo-Saxoi.  kingdom.  Henry  I.  made  Woodstock  a 
favourite  residence,  and  formed  s  zoological  garden  there.  Wood- 
slock  was  the  ecene  of  Henry  II. 'a  couruhip  of  Rosamond  ClilFord, 
and  his  frequent  visita  to  the  place  led  to  the  building  of  the 
nucleus  of  the  town  of  Kew  Woodstock.  A  first  assize  was  held 
at  Woodstock  in  1184.  It  sent  representatives  to  parliament  from 
1301-2  till  1885.  It  was  incorporated  by  Henry  VI.  in  H5?,  and 
the  charter  was  confinned  and  extended  by  successive  monarchs, 
that  granted  by  Charles  II.  remaining  tho  governing  charter  till 
1882.  Qu'en  Elizabeth  wis  a  prisoner  at  Woodstock  from  May 
1654  till  May  1555,  and  after  her  accession  to  tlie  throne  visited  it 
io  1566  and  again  in  1575.  In  1576  she  made  the  town  a  staple  of 
T-ool  and  yarn.  Woodstock  was  visited  by  James  I.  and  by  Ara- 
b<.lla  Stuart.  During  the  Civil  Vi'ar  it  was  the  scene  of  frequent 
military  op*ntion«,  and  after  a  siege  it  surrendered  to  the  parlia- 
ment 20th  April  164C.  After  the  battle  of  Blenheim  the  manor  of 
Woodstock  was  by  Act  3  and  i  of  Queen  Anne,  chip.  4,  bestowed 
in  prpetuity  on  John  dnke  of  Marlborough.  Blenheim  palace, 
bnilt  by  the  duke  frjm  the  designs  of  Sir  John  Vanbrugh,  w-as 
completed  in  1715.  lu  1723  the  old  manor  bouse  was  destroyed 
and  the  site  levelled. 

S-c  ML-^hnU's  Farlf  fflttcrp  of  W&oial  lu*  ieanjr,  187*. 

WOODSTOCK,  a  town,  pert  of.  entry,  and  the  capital 
of  Oxford  county,  province  of  Ontario,  Canada,  is  situated 

*  Mr  Hargitt,  author  of  many  papers  in  Thf  Ibis  on  birds  of  thi  = 
Family,  Iia«  nr  -lert^lrtr.  -.  c-tsl-'gue  a'  tl.c  f pccimens  belon^'ij^  to  i 
contained  iz  tLs  Briticu  Mutetua 


on  tho  rivtr  Thames  and  Cedar  Creek,  and  on  the  Qrcai 
Western  Railway,  80  miics  south-west  of  Toronto.  Tht 
trade  is  of  growing  importance.  There  is  good  water 
power,  and  tho  town  possesses  several  corn-mill.s  and  a 
woollen  factory.  Its  healthy  situation  and  tho  beauty  al 
•the  neighbouring  scuery  attract  a  number  of  sunimoi 
visitors.     Tho  population  in  1881  was  5373. 

WOOD-WORK.     See  Building,  vol.  iv.  pp.  476-500. 

WOOL  AND  WOOLLEN  MANUFACTURES.  Wo« 
is  a  modified  form  of  hair,  distinguished  by  its  slender 
soft,  and  wavy  or  curly  structure,  and  by  tho  highlj 
imbricated  or  serrated  surface  of  its  filaments.  The 
numerous  varieties  of  the  slieep  are  tho  most  characteristic 
as  they  are  also  by  far  the  most  important,  producers  ol 
wool ;  but  the  sheep  is  by  no  means  the  only  animal  wliict 
yields  wool  employed  for  industrial  purposes.  The  alpact 
and  other  allied  fibres  obtained  from  the  alpaca  and  its  con 
geners  in  South  America  (seo  Alpaca,  vol.  i.  p.  597,  an6 
Llama,  vol.  xiv.  p.  73S),  the  mohair  yielded  by  the  Angor* 
goat  (Mohair,  vol.  xvi.  p.  544),  and  the  soft  woolly  hai» 
of  the  camel  are  all  ^vools  of  much  industrial  importance, 
while  the  most  costly  wool  in  tho  vorld  is  that  yielded  bj 
the  Cashmere  goat  of  the  Himalayan  Mountains.  At  what 
point  indeed  it  can  bo  said  that  an  animal  fibre  ceases  tc 
be  hair  and  becomes  wool  it  is  impossible  to  determine, 
because  in  every  characteristic  the  one  class  by  imper- 
ceptible gradations  merges  into  the  other,  so  that  a  con- 
tinuous chain  can  be  formed  from  the  finest  and  softest 
merino  to  the  rigid  bristles  of  the  wild  boar. 

Next  to  cotton,  wool  is  the  most  important  of  all  textile  Earfy 
fibres  used  by  mankind.  From  the  ease  with  which  it  History 
may  be  made  into  thread,  and  owing  to  the  comfort  derived 
from  clothing  of  woollen  texture,  it  naturally  would  be  the 
textile  first  used  by  mankind  for  clothing.  The  testimony 
of  all  ancient  records  goes  to  prove  the  high  antiquity  of 
woollen  textures  end  the  early  importance  of  the  sheep. 
The  different  kinds  of  wool  and  the  cloth  made  from  them 
:n  antiquity  are  described  by  Pliny  (H.  JV.,  viii.  73,  74, 
190  sg.). 

Among  the  arts  of  civilized  life  which  the  British  Isles  Wool  iii 
owe  to  the  Piomans  not  the  least  important  was  the  spin-  Britajn- 
ning  and  weaving  of  wool.  The  sheep  certainly  was'  a 
domestic  animal  in  Englantl  long  before  the  period  of  the 
Roman  occupation  ;  and  it  is  most  probable  that  such  usf 
was  made  of  sheep  skins  and  of  wool  as  was  commot 
among  uncivilized  races.  But  the  Romans  established  t 
woollen  factory  whence  the  occupying  army  was  supplitc 
with  clothing,  and  the  value  of  the  manufacture  was  soor 
recognized  by  the  Britons,  of  whom  Tacitus  remark4_ 
"  Inde  etiam  habitus  nostri  honor  et  frequens  toga' 
(Affric,  c.  21).  The  product  of  the  Winchester  looms, 
and  the  wool  whence  it  was  made,  soon  established  g 
reputation  abroad,  it  being  remarked  that  "the  wool  oj 
Britain  is  often  spun  so  fine  that  it  is  in  a  manner  com. 
parable  to  the  spider's  thread."  The  reputation  which 
English  wool  at  this  early  period  established  was  main- 
tained throughout  mediajval  times ;  and  the  fibre  was  iij 
great  demand  in  the  Low  Countries  and  other  Continental 
centres  where  skill  in  manufacture  was  highly  developed. 
There  are  many  allusions  to  woollen  manufactures  in 
England  in  eaily  times;  but  altogether  the  native  industry 
could  not  rival  tho  products  of  tiie  Continent,  although  the 
troubles  in  various  industrial  centres,  from  time  to  time, 
caused  skilled  workers  in  wool  to  seek  an  a.sylum  ia 
England.  In  the  time  of  AVilliain  tho  Conqueror  Flemish 
weavers  settled  under  the  protection  of  the  queen  at  Carlisle, 
bjt  subsequently  they  w6re  removed  to  Pembrokeshire. 
At  various  periods  in  the  reigns  of  succeeding  monarche 
further  immigration.!  of  skilled  Flemish  weavers  occurred, 
and  they  v/ere  planted  at.  different  places  throu!;hout  the 
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coootry.  The  cloth  fair  in  the  church  yacd  of  the 
priory  of  St  Cartholomew  was  instituted  by  Henry  II. ; 
guilds  of  weavers  were  established ;  and  the  exclusive 
.privilege  of  exj)urting  woollen  cloth  was  granted  to  the 
city  of  London.  Edward  IIL  made  special  efforts  to 
eoooarage  woollen  industries  according  to  the  manner  ift 
which  it  was  supposed  in  mediaeval  times  that  trade  could 
be  bcit  encouraged.  He  brought  weavers,  dyers,  and 
fuiiers  from  Flanders;  he  himself  wore  Flemish  cloth;  and 
to  stimulate  native  industry  he  prohibited  under  pain  of 
life  and  limb  the  exportation  of  English  wool  Previous 
to  the  time  of  Edward  III.  English  wool  had  been  in 
lai^r  demand  ort  the  Continent,  where  it  had  a  reputation 
exceeded  only  by  the  wool  of  Spain,  which  for  ages  pro- 
vided Europe  with  the  best  material  for  cloth-making. 
The  customs  duties  levied  on  the  export  of  wool  were  an 
important  source  of  the  royal  revenue,  and  Edward  III.'s 
attempt  to  stop  the  trade  appears  to  have  been  an  honest 
though  misguided  attempt  to  foster  native  manufactures. 
His  prohibitory  law  was,  however,  found  to  be  unworkable, 
.and  the  utmost  that  both  he  and  his  successors  were  able 
to  effect  was  to  hamper  the  export  trade  by  vexafious 
restrictions  and  to  encourage  much  "  running"  or  smuggling 
of  wool.  Thus  while  Edward  III.  limited  the  right  of 
exporting  to  merchant  strangers,  we  find  that  Edward 
IV.  decreed  that  no  alien  should  export  wool  and  that 
denizens  should  export  it  only  to  Calais.  Legislation  of 
this  kind  prevailed  till  the  reign  of  Elizabeth,  when  the 
freceiporlation  of  English  wool  was  permitted;  and  Smith, 
Ha  his  Monoirs  of  Wool,  points  out  that  it  was  during  this 
reign  that  the  manufacture  made  the  most  rapid  progress 
in  the  country.  In  1660  the  absolute  prohibition  of  the 
export  of  wool  was  again  decreed,  and  it  was  not  till  1825 
that  this  prohibitory  law  was  finally  repealed.  The  pro- 
hibition appears  to  have  been  based  on  the  mistaJceu 
notion  that  England- possessed  a  monopoly  of  the  finest 
kindi)  of  wool,  and  that  by  withholding  it  from  foreign 
competitors  the  homo  manufacturers  would  command  the 
markets  of  the  world.  The  results  of  the  prohibitory  law 
were  xxceedingly  detrimental  :  the  production  of  wool  far 
exceeded  the  consumption ;  the  price  of  the  raw  material 
fell;  wool  "running"  or  smuggling  became  an  organized 
ttaKic;  and  the  whole  industry  became  disarranged.  Extra- 
ordinary expedients  were  resorted  to  for  stimulating  the 
desiaod  for  woollen  manufactures,  among  which  was  an 
Act  pa.vsi;d  in  the  reign  of  Charles  II.  'decreeing  that  all 
<Uad  bodies  should  be  buried  in  woollen  shrouds, — an 
eBSCtrnent  which  remained  in  ths  Statute  Book,  if  not  in 
force,  for  a  period  of  120  years.  On  the  opening  up'  of 
the  oolunies,  every  eflort  was  made  to  encourage  the  use 
of  Enx'i^h  cloth,  and  the  manufacture  was  discouraged  and 
CTcri  prohibited  in  Ireland. 

U  woj  not  without  reason  that  the  attention  of  monarchs 
ftiul  l<-gisUtors  was  so  frequently  directed  to  the  woollen 
industries.  '-.Wool  was  indeed  "the  flower  and  strength 
and  rcvt'nuo  and  blood  of  England,"  and  till  the  develop- 
ment nf  the  cotton  trade,  towards  the  end  of  the  18th 
ctnlJiry,  the  woollen  indu-ttries  were,  beyond  comparison, 

the    t    i".[inrtant    sources  of    wtaltli    in  the   country. 

Wi  il  value  of  tho  trade  at  any  curly  |icriod  was 

it  I .  t'j  a.srcrtain,  and  the  CHliniatcs  of  wool  pro- 

<lii  lO  value  of  tho  manufactureu  in  jJiu  1 7lh  und 

IHi,  •,    :v    vilily.      Towards  the  rl..,.  ,,f  tho  17lh 

ernliiry  th"   ■■  .1  in  England  "cd  to 

Imw  ■i!li  l'_' '  aly,  furni.Hhing  .i    .  i  worth 

of  I  <l»,  of  which  there  wnji  cx|>ortcd  about 

jC-','  iluc.      In    TTOO    tho    official    value    of 

n'ooU'^n  giKxi*  cxfiortod  wn.n  nt>out  X.l, 000.000,  and  in 
the  third  <|uartcr  of  tho  century  the  cx|HirU  had  increased 
in  value  by  kboiit  £600,000  only.     In  1774  Dr  Cauipbcll 


{Political  Survey  of  Great  Britain)  estimated  the  number  of 
sheep  in  England'at  10,000,000  or  12,000,000,  the  value 
of  the  wool  produced  yearly  at  i;3,000,000,  the  manu- 
factured products  at  £12,000,000,  and  the  exports  at 
£3,000,000  to  £4,000,000.  He  also  reckoned  that  the 
industry  then  gave  employment  to  1,000,000  persons. 
These  figures,  in  the  light  of  the  dimensions  of  present  day 
industries,.may  appear  small,  Uut  they  bore  a  predominant 
relationship  to  the  other  great  sources  of  employment  and 
trade  of  the  period.  In  1800  the  native  crop  of  wool  was 
estimated  to  amount  to  96,000,000  lb ;  and,  import  duty 
not  being  imposed  till  1802,  the  quantity  brought  from 
airoad  was  8,600,000  !b,  6,000,000  lb  of  which  came  from 
Spain.  In  1825  the  importation  of  colonial  wool  became 
free,  the  duty  leviable  having  been  for  several  previous 
years  as  high  as  6d.  per  lb,  and  in  184-1  tho  duty  was 
finally  remitted  on  foreign  wool  also. 

Sheep  were  introduced  at  Jamestown  in  Virginia  iu  ^Vool  io 
1609,  and  in  1633  the  animals  were  first  brought  to  Auierie* 
Boston.  Ten  years  later  a  fulling  mill  wa.s  erected  at 
Rowley,  Mass.,  "  by  Mr  Rowley's  people,  who  were  the  first 
that  set  upon  making  cloth  in  this  western  world."  The 
factory  woollen  industry  'ft'as,  however,  not  established  till 
the'close  of  tho  ISth  century,  and  it  is  recorded  that  the 
first  carding  machine  put  in  o[)eration  in  the  United 
States  was  constructed  in  1794  under  the  supervision  of 
John  and  Arthur  Schofield. 

The  prevailing  colour  of  sheep's  wool  is  white,  but  it  Th« 
must  not  bo  forgotten  that  there  are  races  with  black,  •'"•P 
brown,  fawn,  yellow,  and  grey  slia<^  of  wool.  For  manu- 
facturing purposes  generally  white  wool  is,  of  course,  most 
valuable,  but  for  the  homespuns,  which  in  earlier  times 
absorbed  the  bulk  of  wool,  natural  colours  were  in  many 
cases  desirable  and  used  with  good  effect.  In  domestic 
spinning,  knitting,  and  weaving,  natural  colours  are  still 
largely  taken  advantage  of,  as  in  the  cases  of  rough  yarns, 
Shetland  knitted  shawls,  Highland  tweeds,  &c. 

As  has  already  been  indicated,  the  distinction  betweeD  Cliirmc- 
wool  and  hair  lies  chiefly  in  the  great  fineness,  softness,  t*"^<!* 
and  waved  delicacy  of  woollen  fibre,  combined  with  a  °  '""' ' 
highly  serrated  surface.  These  [)eculiaritios  are  precisely 
the  chanictcrs  which  give  wool  its  distinctive  value  as  a 
textile  fibre,  and  most  distinctive  of  all  is  the  serrated 
structure  which  specially  belongs  to  wool  and  gives  it  the 
imjiortant  property  of  felting,  upon  which  many  of  its 
applications  depend.  Tho  serrations  of  wool  and  the 
wavy  structure  it  assumes  are  closely  connected,  those 
wools  which  have  the  greatest  number  of  serrations  being 
also  most  finely  waved  in  structure.  Tho  appearance  pre- 
sented by  wool  under  tho  microscope,  as  compared  with  tho 
aspect  of  certain-  other  animal  fibres,  is  shown  in  fig.  1 
(compare  vol.  ix.  p.  133),  The  imbrications  all  lie  in  one 
direction, — from  the  root,  thoir  growing  point,  upwards  to 
the  ai)ex  of  tho  fibre, — so  that,  while  a  lock  of  wool  drawn 
between  the  fin;,-cr  and  thumb  from  the  root  end  outwards 
slips  quite  smoothly,  if  drawn  in  tho  contrary  direction 
from  point  to  root  it  offers  a  distinct  resislnnce,  and 
the  fibre  fiuls  harsh  and  rough.  Under  the  influence  of 
moisture  and  pressure,  tangled  masses  of  wool  thoroughly 
interlock  and  mat  tngelher,  by  tho  mutual  clutching  of  tho 
serrations  of  tho  fibres,  and  it  is  thus  that  Iho  shrinking 
and  thickening  of  woollen  textures  under  washing  is 
accounted  for,  and  the  capacity  of  clnth  for  felling  or 
fulling  is  duo  to  this  condition  of  tho  fibro.  The  serrations 
aro  most  numerous,  acute,  pointed,  and  distinct  in  fine 
merino  wwils,  as  many  as  2800  jier  inch  l>oing  counted 
in  specimens  of  tho  finest  Saxony  wools.  In  tho  Leicester 
wool  of  England,  on  the  other  hand,  which  ia  a  long  bright 
i.tApIc,  tho  scrraturrs  arc  not  only  much  fewer  in  uumbur, 
counting  about  1800,  but  thvy  are  also  less  prououDcid 
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in  character,  »o  that  the  fibro  presents  n  smoother,  less 
waved  character.  la  some  inferior  wools  the  serrations 
are  not  to  many  as  500  per  iiich.  A  similar  diffcrencu 
may  bo  noted  in  the  fineness  of  the  fibres.  Saxony  lambs' 
wool  has  a  diameter  of  from  yjVi  ^o  tsW  '"'^'''  *'bilst 
coarse  Algerian  wools  mny  rise  to  n  maximum  diameter  of 
about  rf-f  inch. 

Other  distinguishing  qualities  of  good  wool  consist  in 
uniformity  and  strength  of  fibre  with  freedom  from  tender 
or  weak  portions  in  its  length,  a  condition  which  not  unfre- 
quently  arises  from  ill  hcaUh  in  the  sheep.  In  ill-bred  wool 
there  may  also 
be  found  inter- 
mingled "kempe" 
or  dead  hairs, — 
straight  coarse 
shining  fibres 
which  show  con- 
spicuously among 
the  wool,  and  be- 
come even  more 
prominent  in  the 
manufacturedand 
dyedgoods.  Wool 
also  possesses  a 
softness  of  touch 
and  an  elasticity 
both  in  the  raw 
and  manufactured 
condition  which 
distincui.sh  it 
from  all  other 
fibres.  In  length 
of  staple  it  varies 
very  niv.ch,  attain- 
ing in  combing 
wools  to  a  length  ..^^ 
of  as  much  as  i  .">  ^^t>- 
to  20  inches.  As  ~--'-^^ 
a  rule  the  fine 
felting  wools  are 
short  in  staple, 
these  con.'itituting 
carding  or  woollen  yarn  wogls  ;  and  the  longer  are  lustrous 
and  comparatively  straight,  and  thus  most  suitable  for 
combing  or  worsted  wools.  The  latter  wool.s  approach 
mohair  and  alpaca  in  their  characters,  and  they  are  pre- 
pared and  spun  by  the  same  class  of  machinery. 

The  bulk  of  the  wool  of  commerce  comes  into  the 
market  in  the  form  of  fleece  wool,  the  product  of  a  single 
year's  growth,  cut  from  the  body  of  the  living  anima.. 
The  first  and  finest  clip,  called  lambs'  wool,  may  be  taken 
from  the  young  sheep  at  about  the  age  of  eight  months. 
When  the  animal  is  not  shorn  till  it  attains  the  age  of 
twelve  or  fourteen  months  the  wool  is  known  as  hogg  or 
hcgget,  and  it,  like  lambs'  wool,  is  fine  and  tapers  into  long 
thin  ends.  All  subsequently  cut  fleeces  are  known  as 
wether  wool,  and  possess  relatively  somewhat  less  value 
than  the  first  clip.  F'leece  wool  as  it  com.es  into  the 
market  is  either  "in  the  grease,"  that  is,  unwashed,  and 
with  all  the  dirt  which  gathers  to  the  surface  of  the  greisy 
wool  present ;  or  it  is  received  as  "  washed  "  wool,  the 
washing  being  done  as.  a  preliminary  to  the  sheep-shearing. 
Skjn  wool  is  that  which  is  obtained  from  sheep  which 
either  die  or  are  killed.  Such  wool  is  always  of  inferior 
value  and  much  impregnated  with  lime  from  the  steeping 
pits  in  the  tan-yards  in  which  the  skins  are  first  treated  to 
soften  end  swell  the  skin  for  facilitating  the  easy  separa- 
tion of  the  wool  from  it. 

The  wool  market  is  supplied  from  almost  ovcry  quarter 


Fig.  1. — Mtcrfvscnpic  Structure  of  Wool,    a,  meriDO; 
6.  Southdown;  c,  Luicvster:  d.  molialr. 


ot  the  globe,  and  the  qualities  and  varieties  of  the  article 
are  exceod!n[,iy  nunerous.  The  range  of  woollen  and 
worsted  manufactures  is  also  very  wide,  and  the  raw 
material  suitable  for  one  section  of  the  trade  is  not  at  all 
fitted  to  supply  other  sections.  Much  more  than  is  the 
case  in  any  other  textile  industry  we  have  in  the  woollen 
trades  practically  a  series  of  separate  and  distinct  industries, 
each  with  its  own  appropriate  class  of  raw  materials.  The 
main  distinctions  are — (1)  carding  wools,  in  which  felting 
properties  are  desirable  ;  (2)  combing  wools,  requiring 
length  of  staple  and  brightness  of  fibre,  for  hard  spun  non- 
felting  worsteds  ;  and  (3)  carpet  and  knitting  wools,  in 
which  long  and  strong  if  somewhat  coarse  staple  are  the 
essential  qualities.  Breeding,  climate,  and  food  are  the 
main  factors  in  developing  and  rearing  special  races  of 
sheep  in  which  the  qualities  essential  for  producing  the 
raw  materials  of  any  of  these  sections  of  imlustry  are 
secured. 

For  centuries  the  finer  wools  used  for  cloth-making  Merino 
throughout  Europe  were  obtained  from  Sjiain,  which  was  *">o'- 
tbe  home  of  the  famous  merino  breed  developed  from  races 
of  sheep  originally  introduced  into  the  Peninsula  by  the 
liomans.  Till  early  in  the  present  century  the  superiority 
of  Spanish  merinos  remained  unchallenged,  but  the  Penin- 
sular War  and  its  attendant  evils  produced  a  depreciation 
of  quality  concurrently  with  the  introduction  of  Saxon 
and  Silesian  wooLs,  which  suddenly  supplanted  the  product 
ot  Spain,  and  hold  the  first  place  down  to  the  present 
day.  The  Spanish  merino  sheep  was  introduced  into 
Saxony  by  the  elector  in  1765,  and  by  judicious  crossing 
with  the  best  native  race  develoi-cd  the  famous  electoral 
breed.  Merinos  were  carried  to  Hungary  in  1775,  and  to 
France  in  1776,  and  in  1786  Uaubenton  brought  them  to 
Kambouillet,  whence  a  famous  race  developed.  In  1803 
the  first  merinos  known  to  have  left  pure  descendants  were 
taken  to  the  United  States,  and  in  1809-10  an  importa- 
tion (4000)  of  merino  sheep  was  made.  Th(.  introduction 
of  merino  blood  has  also  largely  modified  certain  of  the 
breeds  of  English  sheep,  and  from  them,  crussed  with  tie 
English  breeds,  Southdowhs  and  Leicesters,  have  sprung 
the  vast  fiocks  of  sheep  in  the  various  Australasian  colonies, 
which  now  bid  fair  to  supply  the  whole  world  with  wools 
of  the  merino  class,  and  of  the  very  highest  quality. 

Of  colonial  wools,  which  are  now  by  a  long  way  the  Coloniji 
most  important  supplied  to  the  British  market,  the  best  *"'''• 
qualities  come  from  Port  Phillip,  Sydney,  and  Adelaide, 
the  first  of  these  being  excelled  in  quality  as  a  cloth- 
making  wool  by  the  merinos  of  Saxony  and  Silesia  alone. 
New  Zealand  also  yields  a  very  large  annual  crop  of  wool 
of  high  quality,  and  the  wool  of  Tasmania  is  generally  of 
fine  colour,  sound  and  uniform  in  staple.  The  Cape  of 
Good  Hope  is  the  source  of  a  large  supply  of  wool,  much 
of  which,  however,  is  unequal  in  strength  and  somewhat 
kempy  in  character.  A  great  proportion  of  the  wool  which 
comes  from  South  America  is  seriously  deteriorated  by 
burrs,  and  it  is  of  a  character  which  fits  it  for  the  worsted 
manufacture  alone. 

The  wools  grown  in  the  United  Kingdom  may  be  British 
separated  into  three  classes— (1)  short  or  carding  wool  ;  wool. 
(2)  long  or  combing  wool  ;  and  (3)  blanket,  carpet,  and 
knitting  wool.  Of  short  wools  Southdown  may  be  taken 
as  the  ty[)e  and  best  example.  It  is  a  stai)le  of  excellent 
quality,  milling  well,  and  suitable  either  for  the  woollen 
or  worsted  trade.  The  long  wools  of  greatest  importance 
are  obtained  from  the  Lincoln  and  Leicester  sheep.  These 
breeds  yield  a  long  fleece  of  remarkable  lustre,  and  it  was 
the  possession  of  this  class  of  wool  which  gave  England  its 
high  reputation  in  former  times  as  a  wool-producing 
country.  A  similar  quality  of  wool  is  also  obtained  from 
the  East  Hiding  Yorkshire  breed  of  sheep.     Cheviot  wool 
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approaches  the  Leicester  class  in  some  qualities,  but  is 
destitute  o(  the  latter'?  peculiar  lustre,  and  is  shorter  in 
staple,  though  strong  in  fibre,  with  good  milling  qualities, 
which  render  it  valuable  for  the  tweed  manufacture. 
Intermediate  between  the  long  and  short  there  are  several 
British  breeds,  which  have  been  established  either .  by 
crosses  or  local  conditions  and  treatment,  the  most  im- 
portant of  these  being  found  in  Shropshire,  Staffordshire, 
and  Norfolk.  The  carpet  wools  are  yielded  by  sheep  of 
the  type  of  the  Blackface  of  the  mountainous  regions  of 
Scotland,  from  which  is  obtained  a  fleece  of  long  staple 
but  sonvEwhat  unequal  qualities.  Much  of  the  Highland 
wool  is  "  laid,"  that  is,  impregnated  with  tar,  from  the 
practice  of  the  stock-masters  of  smearing  the  animals  with 
a  mixture  of  tar  and  fat  immediately  after  shearing,  with 
a  view  of  protecting  them  from  the  rigours  of  the  climate. 
Of  wools  of  a  special  character  there  may  be  noted  Welsh 
wool,  which  possesses  properties  fitting  it  pre-eminently 
for  tlie  making  of  the  famed  Welsh  flannels,  and  Shetland 
wool,  which  being  very  fine  and  soft  in  its  nature  is  almost 
entirely  worked  up  into  delicate  yarns  for  knitting  the 
well-known  Shetland  shawls  and  other  knitted  work. 

The  v^eight  of  a  fleece  of  wool  of  the  various  breeds  of 
«heep  ranges  from  under  2  lb  in  the  cose  of  the  small 
Shetland  breeds  up  to  8  or  9  lb  for  the  large  merinos  and 
other  heavy  races,  and  in  exceptional  cases  a  heavy  ram's 
fleece  may  reach  so  much  as  15  lb;  but,  taken  all  over, 
sheep  may  be  reckoned  to  yield  on  an  average  5  lb  of  wool 
in  a  year. 

Where  theie  is  abundance  of  water  and  other  con- 
veniences it  id  the  practice  to  wash  or  half-wash  sheep 
previous  to  shearing,  and  such  wool  comes  into  the  market 
as  washed  or  half-washed  fleece.  The  surface  of  a  fleece 
has  usually  a  thick  coating  of  dirt  adhering  to  it,  and  in 
the  cases  of  merino  breeds  the  fleece  suf  face  is  firmly  caked 
together  into  largo  solid  masses,  from  the  adhesion  of 
dirt  to  the  wool  constantly  moist  with  the  exudation  from 
the  skin  of  the  greasy  yolk  or  "  s'uint,"  so  that  in  an  un- 
washed fleece  nearly  30  per  cent  of  weight  may  represent 
dirt,  and  about  40  per  cent,  the  greasy  suint  which  lubri- 
cates the  wool,  while  the  pure  wool  is  not  more  than 
one-third  part  of  the  whole.  The  yolk  forms  a  protective 
covering  to  the  sheep,  rendering  the  fleece  impervious  to 
moisture,  and  while  left  in  the  wool  also  preserves  it  soft, 
pliant,  and  silky  to  touch.  It  forms  a  kind  of  natural 
Boap,  consisting  principally  of  potash  salts  with  animal 
oil,  almost  entirely  soluble  in  cold  water.  The  following 
analyses  of  German  merino  wool — the  variety  in  which 
suint  is  most  largely  developed — illustrate  the  difference 
which  may  result  in  the  com|i08lllon  of  the  flbre  from  the 
simple  washing  of  the  fleece  on  the  sheep's  back  : — 
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Suint  and  fatty  ■iutt«r  ... 

Wool,  however,  which  is  merely  washed  in  the  rough- 
and-rcndy  manner  described  below  still  retains  great  and 
Tarinblo  qnantitics  of  suint,  <bc_  Where  running  streams 
exist,  the  sheep  are  penned  by  the  side  of  the  water,  and 
taken  one  by  one  and  held  in  the  stream  while  they  are 
washed,  one  man  holding  and  the  other  washing.  The 
operation  is  objrctionaUo  in  many  ways,  us  it  pollutes 
the  ■trcam,  and  it  disf>l[>atcs  no  mean  amount  of  potash 
•alts,  valuable  for  manure  or  for  otlirr  rhemicnl  purijoscs. 
.■iheop  washing  aiipltances  are  now  largi-ly  employed,  >ho 
arrangement  r'in»i«linx  of  a  j>rn  into  wiiifh  the  sheep  are 
driven  and  subjected  to  s  strong  spray  of  water  either  hot 
or  cold,  »bich  soaks  the  flccco  and  softens  the  dirt     This 


done,  they  are  caused  to  svrim  along  a  tauK  which  narrows 
towards  the  e.xit,  and  just  as  they  pass  out  of  the  pen  they 
are.  caught  and  subjected  to  a  strong  douche  of  pure 
water.  After  a  few  days  the  wool  of  a  washed  sheep  is 
sufficiently  dry  for  sbeariDg  or  clipping,  which  is  there- 
upon done. 

A  skilful  shepherd  will  clip  the  fleece  from  a  sheep  in  Sheep 
one  unbroken  continuous  sheet,  retaining  the  form  and  '•i«*»i''g- 
relative  positions  of  the  mass  almost  as  if  the  creature  had 
been  skinned.  In  this  unbroken  condition  each  fleece  is 
rolled  up  by  itself,  which  greatly  facilitates  the  sorting  or 
stapling  which  all  wool  undergoes  for  the  separation  of 
the  several  qualities  which  make  up  the  fleece. 

Sorting  or  stapling  was  formerly  a  distinct  industry.  Wool 
and  to  some  extent  it  is  so  still,  though  frequently  the  work  stij>llng. 
is  done  in  the  premises  of  the  spinners.  Carding  wools  are 
separated  and  classed  differently  from  combing  wools,  and 
in  dealing  with  fleeces  from  different  races  the  classifica- 
tion of  the  sorter  .varies.  In  the  woollen  trade  short-staple 
wool  is  separated  into  qualities,  known,  in  descending  series 
from  the  finest  to  the  most  worthless,  as  picklock,  prime, 
choice,  super,  head,  seconds,  abb,  and  breech,  and  the  pro- 
portions in  which  the  higher  and  lower  qualities  are  present 
ar>  determined  by  the  qualities  of  the  fleece  or  the  race 
yielding  the  wool.  In  the  worsted  trade  the  classificatioa 
goes,  also  in  descending  series,  from  fine,  blue,  neat, 
brown,  breech,  downright,  seconds,  to  abb.  The  last  thre< 
are  short  and  not  commonly  used  in  the  worsted  trad 
The  greater  proportion  of  good  English  long  wool  will  " 
classified  as  f>lue,  neat,  and  brown;  it  is  only  in  exceptional 
cases  that  more  than  from  5  to  8  per  cent,  is  "fine"  on 
the  one  hand,  or  of  lower  quality  than  breech  on  the 
other.  Generally  speaking,  the  best  portion  of  a  fleece  Is 
from  the  shoulders  and  side  of  the  animal  (1  in  fig.  2). 
The  wool  from  2 
is  irregular  in 
growth,  and  often 
tilled  with  burrs, 
<tc. ;  from  the  loin 
3  it  is  shorter  of 
staple  and  coarser, 
characters  which 
become  increas- 
ingly pronounced 
as  wo  approach  the  "^^ 
tail  and  hind  quar- 
ter 4.  The  belly 
wool    5    is    short,  r.o.  i._<5a.iiu.i  o«  n.«j. 

worn,  and  dirty,  as  is  also  the  front  of  the  throat  C,  while 
on  the  head  and  shins  7  the  product  is  short,  stiff,  and 
straight,  more  like  hair  than  wool. 

The  sorter  works  at  a  table  or  frame  covered  with  wire 
netting  through  which  dust  and  dirt  fall  as  ho  handles 
the  wool.  Fleeces  which  have  been  hard  packed  in  bales, 
especially  if  unwashed,  go  into  dense  hard  masses,  which 
must  bo  heated  till  the  softening  of  the  yolk  and  the  swell- 
ing of  the  fibres  make  them  pliable  and  cosily  oiK-ned  up. 
When  the  fleece  is  spread  out  the  stapler  first  divides  it 
into  two  equal  sides;  then  ho  picks  away  all  straws,  largo 
burrs,  and  tarry  fragments  which  are  visible  ;  and  thru 
with  marvell||i.^  prcoision  and  certainty  he  picks  out  his 
separate  (|ual!lics,  throwing  each  lot  into  its  allottid 
receptacle.  Sorting  is  very  far  removed  from  being  a 
mcro  mechanical  process  of  selecting  ond  separating  the 
wool  frum  certain  regions  of  the  fleece,  bccaune  in  each 
individual  llecco  qualities  and  proi)ortions  differ,  and  it  is 
only  by  long  cx]>ericnco  that  a  stapler  is  cnabloJ,  almost 
as  it  were  by  instinct,  rightly  to  divide  up  his  lots,  so  a* 
to  produce  oven  qualities  of  raw  material. 

The  washing  which  a  fleece  receives  on  t'-o  live  sheep  ocoaiiM 
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19  not  naifiritnt  for  the  ordinary  purposes  of  tho  nmnu- 
fnturo  Tbo  scouring  proccsij  is  thiia  tho  lii-st  link  in 
;ln>  Ion;;  chain  of  manufacturing  processes  through  which 
wool  passm  On  tho  careful  «nd  complete  manner  in 
which  »ci>uring  is  etiectcd  much  depends.  Tho  qualities 
of  the  tibre  may  be  seriously  injured  by  injudicious  treat- 
Dient,  while,  if  tho  wool  is  imperfectly  cleansed,  it  will 
take  on  dye  colours  unevenly,  and  all  the'  subsequent 
manufacturing  operations  will  be  more  or  less  unsatisfac- 
tory. Tho  water  used  should  be  soft  and  pure,  both  to 
sare  soap  and  still  more  because  the  insoluble  lime  soap 
formed  in  dissolving  soap  in  hard  water  is  deposited  on 
tho  woollen  fibres  and  becomes  so  entangled  that  its 
removal  is  a  matter  of  e.xtiemo  dilliculty.  Wool  washed 
with  hard  water  is  always  harsh  to  the  touch,  and  takes 
on  dye  colours  but  unc\enly,  owing  to  the  interference  of 
unremoved  lime  soap.  In  former  times  stale  urine  was 
•  favourite  midium  in  which  to  scour  wool ;  but  that  is 
now  disused,  and  a  specially  prepared  potash  soap  is  the 
deteri;cnt  principally  relied  on.  Excess  of  alkali  has  fc 
be  guarded  against,  since  uncombined  caustic  acts  cner- 
getic.\lly  on  tho  wool  fibre,  and  is  indeed  a  solvent  of  it. 
On  this  account  a  soap  solution  of  too  great  strength  leaves 
the  wool  harsh  and  brittle,  and  the  same  detrimental  result 
arises  when  the  soapy  solution  is  applied  too  hot. 

In  former  days,  when  the  method  of  hand-scouring  pre- 
vailed, the  wool  to  be  washed  was  placed  with  hot  soap- 
sud  ia  a  large  scouring  "bowl"  or  vat,  and  two  men  with 
long  poles  kept  stirring  it  gently  about  till  the  detergent 
locsened  and  separated  the  dirt  and  disjsolved  the  grease. 
The  wool  was  then  lifted  out  and  drained,  after  which  it 
was  rinsed  in  a  current  of  clean  water  to   remove   the 
"scour,"  and  then  dried.     These  operations  are  now  per- 
formed by  mechanical  agencies;  and,  to  save  soap,  it  is  the 
practice  to  first  steep  the  wool  in  steepers, — tubs  having  a 
I>crforated  false  bottom  in  which  steam  is  blown  through 
the  wool  steep)€d  in   pure   water.     The  process  removes 
much    mechanically    mixed   dirt,    and   softens   the   other 
impurities,    expanding   the    fibres   themselves;    and    thus 
rendering  the  scouring  operation  easier  and  more  expedi- 
tious.    In  machine  scouring  the  object  aimed  at  is  to  bring 
all    the  wool    equally  under   the    influence  of    the  soapy 
solution,  and  to  prevent  it  from  matting  into  lumps  in  its 
progress  thipugh  the  washing  bowls.     Usually  the  wqoI 
passes  through  two  sets  of  bowls,  the  soap  solution  being 
stronger  in  the  first  set     The  wool  is  fed  into  one  extre- 
mity of  the  bowl  which  is  an  oblong  vat,  by  an  endless 
apron  from  which  it  passes  to  an  immersed  plate  which 
sinks  it  into  the  hot  soapy  solution,  where  the  whole  is 
thoroughly  soaked.     It   is  then   carried   to  the  opposite 
end  of   the  bowl,  either  by  a  series  of   'orks  or   rakes 
with    reciprocating   motion,    or   by   eets   of   iron   prongs 
fixed  at  a  uniform  distance  on  a  frame  to  which  recipro- 
cating action    is    communicated    by   eccentric   mounting. 
These  carry  th-j  wool  forward  by  gentle  progression,  so  as 
not  to   ball   it,  till  at  the  upper  end  it  is  caught  and 
squeezed  bet'veen  rollers  to  wring  out  part  of  the  v;ater 
from  the  fibres,  and  then  passed  on  for  further  drying. 
Dy^.g^        The    mo:e  gently  and   uniformly   the   drying   can   be 
effected  thu  better  i^  the  result  attained,  and  overdrying 
of  wool  has  to  be   specially  guarded  against,     liy  some 
manufact  irers   the   wool    from   the   squeezing   rollers   is 
whizzed  in  a  hydro-extractor,  which  drives  out  so  much  of 
the  moi.=  ture  that   the  further  drying  is  easily  eSected. 
The  con  monest  way,  however,  of  drying  is  to  spread  the 
wool  as  uniformly  as  possible  over  a  framework  of  wire 
,         Detting,'ander  which  are  a  range  of  steam-heated  pipes, 
the  sidfi  being  enclosed  in  a  framing  of  wood.     A  faa 
blast  blows  air  over  these  hot  pipes,  and  the  heated  air 
PB&>da  m.  and  ia  forced  through  the  layer  of  v/ool  which 
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rests  on  tho  netting.  Unless  the  wool  is  spread  with 
great  ovenncis  it  gets  unequally  dried,  and  ,'.t  I'oints  where 
tho  hot  air  escapes  freely  it  may  bo  much  over-dried.  A 
more  rapid  and  uniform  result  is  obtained  by  tho  use  of 
Petrie's  wool  drier,  which  consists  of  a  close  chamber 
divided  into  five  horizontal  compartments,  tho  floors  of 
which  consist  of  alternate  fixed  and  movable  bars. 
Under  tho  chamber  are  a  tubular  heating  apparatus  and  a 
fan  by  which  a  powerful  current  of  heated  air  is  blown  up 
the  side  of  the  chamber,  and  through  all  the  shelves  or 
compartments  successively,  passing  in  the  path  over  which 
the  wool  ."lowly  travels.  Tho  wool  is  entered  by  con- 
tinuous feed  at  one  side  of  the  chamber;  tho  strength  of 
the  blast  carries  it  up  and  deposits  it  on  the  upper  shelf, 
and  by  the  action  of  the  movable  bars,  which  are  worked 
by  cranks,  it  is  carried  forward  to  the  opposite  end,  whence 
it  drops  to  tho  next  lower  shelf,  and  .so  on  it  travels  till  at 
the  extremity  of  the  lower  shelf  it  pas-ses  out  by  tho 
delivery  lattice  well  and  equally  dried.  Moore's  drier  is 
a  simpler  and  less  expensive  form  of  drying  apparatus, 
intermittent  in  its  action.  It  consists  of  a  case  enclosed 
except  as  regards  tho  top,  where  there  are  ojienings  to 
allow  the  escape  of  moist  air.  It  contains  two  tiers  of 
steam-heated  pipes,  and  directly  over  the  top  of  each  tier 
there  is  a  row  of  iron  rollers  of  small  diameter  set  close 
together.  Atone  end  of  the  machine  is  a  door  for  feeding 
wool  into  it,  and  at  the  opposite  extremity  is  a  spiked 
drum  geared  to  rotate  at  a  high  speed.  A  fixed  quantity 
of  wool  is  fed  into  the  machine  at  one  time  and  placed  ou 
the  lower  series  of  rollers.  These  in  their  rotation  carry 
the  wool  forward  exposed  to  the  heat  of  tho  pipes  both 
above  and  below,  till  it  reaches  the  drum,  which,  revolving 
rapidly,  lifts  it  to  the  higher  range  of  rollers.  Over  these 
the  wool  is  carried  back,  till  at  the  other  end  it  again  falls 
to  the  lower  range,  and  so  it  circulates  tiirough  the  machine 
till  the  drying  is  completed.  To  withdraw  the  dried  wool 
it  is  only  necessary  to  raise  the  outlet  door  over  the 
revolving  drum,  when  it  throws  out  the  contents  of  tba 
machine  as  fast  as  the  wool  comes  within  its  range. 

The  dried  wool,  notwithstanding  the  several  manipula- T0.U13 
tions  to  which  it  has  been  subjected,  is  still  in  the 
condition  of  matted  locks,  which  have  to  be  opened 
up  and  the  whole  material  brougtit  into  a  uniformly 
free  and  loose  condition.  This  is  effected  in  the  WiUey 
or  teazing  machine,  which  consists  of  a  large  drum  and 
three  small  cylinders  mounted  in  an  enclosed  frame.  The 
drum  is  armed  with  ranges  of  powerful  hooked  teeth  or 
spikes,  and  is  geared  to  rotate  with  great  rajiidity,  making 
about  500  revolutions  per  minute.  The  smaller  cylinders, 
called  workers,  are  also  provided  with  strong  spikes  ;  they 
are  mounted  over  the  drum  'and  revolve  more  slowly  in  a 
direction  contrary  to  the  drum,  the  spikes  of  which  just 
clear  those  of  the  workers.  The  wool  is  fed  into  the  drum, 
which  carries  it  round  with  great  velocity;  but,  as  it  passes 
on,  the  locks  are  caught  by  the  spikes  of  the  workers,  and 
in  the  contest  for  possessing  the  wool  the  matted  locks 
are  torn  asunder  till  tlfj  whole  wool  is  delivered  in  a  light, 
free,  and  di-sentangled  condition. 

For  certain  classes  of  dirty  wool,  notably  such  as  that  Bu'.uiig. 
which  comes  from  Buenos  Ayres,  still  another  preparing 
operation  is  essential  at  this  stage — that  is,  the  removal 
of  burrs  or  small  persistently  adherent  seeds  and  other 
fragments  of  vegetable  matter  v/hich  remain  in  the  wool. 
Two  methods  of  effecting  this — one  chemical,  the  other 
mechanical — may  bo  pursued.  The  chemical  treataent 
consists  in  steeping  the  wool  in  a  dilute  solution  of 
sulphuric  acid,  draining  oft  the  dilute  acid  by  means  of 
the  hydro-extractor,  and  then  immediately  exposing  the 
W06I  to  further  rapid  drying  in  a  heat  of  about  250°  F. 
The  acid  leaves  the  wool  itself  uninjured,  but  is  retained 
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Iv  the  more  absorbent  vegetable  matter,  and  tbe  higb  | 
h'eat  causes  it  to  combine  so  energetically  with  the  water  i 
left  in  the  burrs  that  the  vegetable  matter  becomes  com-  j 
plctely    carbonized.     The    wool    U   thereupon   washed  in 
water  rendered  sufficiently  alkaline  to  neutralize  any  free 
acid   which   may   remain,    and   dried.     Tho   same  burr- 
removing  effect  is  obtained  by  the  use  of  a  solution  of 
chloride  of  aluminium,  a  method  said  to  be  safer  for  the 
wool  and  less  hurtful  to  tho  attendant  worlcmen  than  is 
the  sulphuric  acid  process.     For  mechanical  removing  of 
burrs,  a  machine  something  like  tho  Willey  in  appearance 
is  employed.     The  main  feature  of  this  apparatus  is  a 
large  drum  or  swift  srmed  with  fine  short  spikes  curved 
slightly  in  the  direction  in  which  it  rotates.     By  a  series 
of  "beaters  and  circular  brushes  the  wool  is  carried  to  and 
fed  on  these  short  spikes,  and  in  its  rotation  the  burrs, 
owins  to  their  weight,  hang  out  from  the  swift.    The  swift 
as  it  travels  round  is  met  by  a  series  of  three  burring  rollers 
rotating  in  an  opposite  direction,  the  projecting  rails  of 
which  knock  the  burrs  off  the  wool     The  burrs  fall  on  a 
grating  and  are  ejected,  with,  of  course,  a  good  deal  of 
wool  adhering  to  them,  by  another  rotating  cylinder. 
eilin»  There  remains  yet  another  preliminary  operation  through 

which  wool  generally  has  to  pass  previous  to  the  spinning 
processes.  .  As  delivered    from  the  drying  apparatus  the 
wool  is  bright  and  clean,  but  sotnewhat  harsh  and  wiry  to 
the  touch  owing  to  the  removal  of  tho  yolk  which  is  its 
natural  lubricant.    .To  render  it  properly  soft  and  cliistic, 
and  to  improve  its  spinning  qualities,  the  fibre  is  sprinkled 
with  a  percentage  of  oil,  compiratively  small  quantities 
—by  some  spinners  none— being  used  -for  worsted  wools, 
but  a  larger  amount  being  applied  in  the  oiling  of  wool  for 
woollen  manufactures.     The  oil  further  has  the  advantage 
of  producing   a  certain  adhesiveness  of   the  libro  in  tho 
spinning  process,  and  thus  it  enables  tho  spinner  to  get 
a  more  level  and  finer  yarn,  and  it  prevents  loss  froin  tho 
flying  off  of  separate  fibres.     As  tho  oil  is  a  costly  item, 
it  h  of  consequence  that  it  should  bo  equally  distributed 
and   used    in  a    thrifty    manner,  for    which    end  various 
forms    of    oiling    apparatus   have    been   devised,    which 
sprinkle  the  oil  in  a  very  fine  spray  over  thinly  distributed 
wool   carried   by  an  endless   cloth   under  the   sprinkler. 
Gallipoli  olive  oil  is  the  best  medium  for  oiling  combing 
wool ;  and  for  carding  wool  tho  liquid  olein  expressed  from 
tallow  and  lard  in  tho  preparation  of  stearin  is  employed 
with  advantage.  .  .         .     . 

Bi«u.lrr-.      Tho  raw  material  is  now  ready  for  the  various  spinning 
*  and   other  proccs-ses  by  \thich   it  is   worked   into  useful 
forms  ;  but  pure  wool  of  one  quality  alono  is  not  gene- 
rally used  in  tho  production  of  woven  fabrics.     For  many 
reasons— among   which   cheapness  figures    prominently— 
vcmU  are   blended,  and   to  no  inconsiderable  extent  tho 
add  d  maUrial  consists  of  shoddy,  mungo,  or  extract  wools 
(^e  below).     Blending  with  cotton  is  also  practised,  and 
(or  some  purposes  silk  and  wool  are  mixed.    The  question  of 
colour  as  well  as  quality  also  deltrminca  blending  opera- 
tions, natural  coloured  wools  being  frequently  intermixod 
to  obuin  particular  slmdes  for  tw.-cds.  knitting  yarns,  ix. 
Tho  various  materials  to  l>c  intermixed  are  bwlded  in  duo 
proper'!  n   in  prpnralo  layers  over  each  other,  and  passed 
llif,  r,   from  which   thoy  if.suo  bo   intimately 

jp(,  •  ((•'■V  pro''"nt  n  >iiiifnrm  ft|i|)cnrance 

Wnollan         1'  '  '. 

maim-       anai. 

f«cturrv>,  j,yj,  i,,^,|,t,,.l  ly  uoul  lor  n'.l  purjj.  <  M  v  ..i>li  it  is 
ipplicd.  But  from  thin  point  tho  ninnufiicturing  opera 
tions  diverge  into  tlir.n  main  chnnncia,  which  may  l-o 
»ect»nlwl  B.  nlmr~i  distinct  textile  Industrie*.  First  and 
J^ .  .ifnrlnrc,  in  which  cloth  is 

u^,,  i.r  wiMunu  ;  second  is  tho 


woollen  yarn  and  cloth  manufacture,  embracing  the  pre- 
paration of  carded  yarns  and  of  cloth  which  is  so  milled  or 
felted  as  to  have  the  appearance  of  felt;  and,  thirdly,  in  the 
worsted  yarn  and  cloth  industry  combed  yarn  is  preiiaied 
and  cloth  showing  the  yam  and  pattern  is  woven.  These 
definitions  must  ba  taken  to  be  accurate  only  in  tho  broad 
general  acceptation. 

Felt  is  a  kind  of  doth  maJe  without  spinnin:;  of  ueavinp,  bot  Fell 
simply  bv  tho  mutml  aJhesionof  thi!imbric«toJlihre«k  T!.o  jix.ili.ir 
nroiVrt/is  most  distinctly  Jcvp1o(«<]  ia  theslmrt  "rnrii!  7  wools 
but  all  wool,  in  coiumon  with  nioliair,  olpac  ;-  '■»*-'.  a 

hair,  poiscS!i<?9  it     Felting  proi-crtits  are  .i  -r  ' ' 

other  animila;  tbo  rabbit,  M|ieciari]r,  »ui>i>;.--  ust ' 

for  hat-making,  while  the  bciicr  hat,  which  is  ihe  ancestor  of  lbs 
nioJern  dross  hat,  was  a  felt  of  beaver  hair.     Felted  clotli  is  niadt 
by  the  combined  inflncncs  of  heat  moistiin",  anil<rr 
on  a  nniformly  spread-out  mass  of  woollcu  fii: 
scribbled  or  airJeJ  out  into  a  uniform  lip  of  en: 
of  a  length  auJ  breadth  sufficient  for  tho  size  of  liie  cloth  u  b 
liiaJc.     A   series  of  the^e  carded  laps  are  superimiioscd  oil  caca 
other  till  the  requisite  thickness  of  material  is  attained,  and  j^  lu- 
rally  tho  two  external  laps  art)  made  of  material  enperior  to  tba 
Ho-ly.     The  Up  so  prepared  is  jxissed  on  between  a  scries  of  jairs 
of  rollers,   which  press  against  each  other  partly  immcntcd  in  a 
trough  of  water,  tho  up^-cr   rollers  being  solid   and  heavy  whilo 
those  under  aro  hollow  and  h'  .■    I'  "i.     To  the  ui.per  rollera 

a  gentle  reciprocating  motion  -ed,  so  that  tha  materul 

is   felted  as  it  pas=.cs  on.      V.       ,  ndensed,  the  cloth,  ol 

leathery  consistence,  is  dved,  printed,  uresscd,  and  finished,  wh«n 
required,  like  onlinary  w'oollen  cloths.  Felt  his  extensive  applU 
cations,  there  being  made  from  it  druggets,  cariwts,  Ublo-covtr*. 
horse-cloths,  4c.;  the  coarser  varieties  arc  used  for  boilor-coToring 
anil  other  mechanical  purposes.  ...     ,  ■■ 

It  becomes  ncccisary  here  to  liidiclte  tho  speoific  d  > 

woollen  and  worsted  yams  and  cloth.     In  a  general  v 
said  that  woollen  yarns  arc  these  made  from  short  wu^,.,.  , 
of  high  felting  qualities,  which  arc  pR-|vared  l-y  a  iirocess  of  c:.; 
whereby  tho  fibres  arc  as  far  as  jMssiblo  crossed  and  mtei. 
with  each  other,  and  that  thcso  cardings,  thon-li  hard  spun  ..ii  ti.e 
lunlc  frame,  form  a  light  fluffy  yarn,  which  suns  tho  material  «hiu 
woveu  into  cloth  for  being  brought  into  tho  scmi-felted  coiulit»on 
by  milling  which  is  tho  distinguishing  characteristic  of  woollen 
r.loth.     On  tho  other  li.ind,  worsted  yarns  arc  generally  made  (rotn 
the   long   lustrous  varieties   of  wool;   tho  fibres   an)   so   c  ! 
Is  to  bring  them  as  far  as  pr,!.sib!o  to  lie  pnrallcl  to  each  .  ; 

the  spinning  is  done  on  tho  throitlo  frame,  nnd  the  yam  :.  > 

into  a  comi>a<;t.  smooth,  and  level  thread,  which,  when  woven  into 
cloth  is  not  milled  or  felted.  At  all  iK)inU,  however,  woollen  and 
worsted  yarns  as  thus  defined  overlap  each  other,  somo  v».i.,  n» 
Iwing  made  from  longer  wool  than  certain  worsted  and  w.iv'.Js 
being  when  ma.lo  from  short  sUple  wool,  also  carded  as  we,l  as 
comKd-  and  occasionally  worsted  yarn  is  spun  on  the  mule  fr.mo, 
whila  mUling  or  felting  is  a  procois  done  in  all  degrces.-WM.I.  n 
being  sometimes  irot  at  all  milled,  while  !  '  > 

milling  finish  is  given.     Tho  fundaiueni - 

classes  re.sts  in  the  crossing  and  inteilaciiv;  .     .         - 

woollen  yaru,-an  operation  confined  to  thi.  aUi.o  auwi.h  aa  tex- 
tiles whne  for  worsted  vani  the  fibnui  «ro  treated,  aa  in  the  raw 
ofallothertexlilem.il  ■  '        iicd  to  bring  them 

into  a  unooth  parallel  '     i  j    i .  .i.. ,-  .ii.> 

Woollen  varU  as  al         .    ,  ,  -lyely  made  by  th.  C'.  >««. 

process  of  carding.  Tho  aimpio  appat.tu.-lho  hand-card.-wtth 
which  cinl'ii-  was  done  before  tho  inlro<luction  of  machinery  and 
f,„..  ndsteil  of  square  or  oblong  pieces  of  board  with 

),„,  .  of  tho  l«iar.l  Wing  covered  with  card  IrJliier 

„i,  ly  studded  with  fino  fliilie  .'.ol  teeth,  i-oinli-d 

in  one  direclion  and  bent  a.  in  fig.  3.     These  teeth  w.rt)  strong  oi 
fine  according  to  the  nature,  length,  and  strength  of  tho  flbro  to  b. 
carded,  but  tho   finer  the    teeth  th»  mor*  >>>\^iV\5W 
cJomIv    woto    they   studded    together.      A   \W)\YY|] 
quantity    of    tea»e<l    and    oiled    wool    was 
placed  on  tho  surfaM  of  ono  card,  which     — — --  c.t<  T~  b 
^ken   in    th.    l.rt   hand,    wa.   Inohl    teeth       '''"■ '-^'J  V','  . 
'  •■  ■  r,  while  tho  other  c»rU,  lield  In 

lud  con»equeutly  l«'inted  In  an 

I    rrfll    tr»   rV'\   "vrl   It.  eseh  rnnl 


up- 

th' 

0|i| 

thus  laiiing  upa  •liaro  ui  •' 
to-lh.      In    Ibis    way,    bv 

re;         " 

<~i 

•ti  , 

of  tho  Othrr  Ul    the 

»n,d    thus  lifted  out  ' 

piim  or  "raiding"  b;  T<. I. iiii;  ■■..  i ■     ■  , 

canlins.  wott.  then  ready  for  .plmilog  on  tho  whooL 


MA^^VFACrVBL.] 
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r,  but  sonj- 


-iTincUlftto 

,  of  c«r>l- 

.i;:ifU'nt  Titc!* 

^  iit   thu   Hiuio 

U  other  {or  tho 


w  1  s,i\  ■.!;  1  t;.  '.ho  michine,  in  abstracting  it  altogether  from 
iviingit  ou  to  bo  again  contonJod  for  and 
■.!id  linally  passed  clean  out  of  the  machine, 

,i  .t.i.-. ,..>..  ,:i;^.  4)  of  the  first  portion  of  a  "scribbler  " 

■\  .    ><Tve  u  an  lUuitration  of  the  ivholo  operation  from  beginning 
T      ■'  r     The  Wi^!  T-*  ^nt-red  to  the  appa- 

-    the  supply 
Ustributea 

.  _,;ht  between 
th©  ioircr  two  of  a  rangu  of  three  feed- 
rollers  a,  revolvini?  immediately  behind 
•  '  ■  •'  ■■''.-  ;:i"  roller  &,  which 
^ion  of  the  por- 
i  has  fellcn  to  the 
bli>.-<)  of  the  loiver  or  Xo.  1  feed-roller. 
The  remainder  of  tho  feed  is  carricil  upward 
OQ  the  middle  fex'd-roller,  from  which  it 
is  taken  by  tlie  upjiermost  of  tho  three 
rollers  a,  and  from  it  the  wool  is  delivered 
to  the  "lickerin."  In  this  way  a  certain 
amount  of  preliminary  blending  and  in- 
temrjting  is  accomplished.  Aflninst  the 
licker-in  revolves  the  *' angle  stripper"  e, 
the  function  of  which  is  to  remove  tho 
wool  from  the  former  and  (loliver  it  over 
to  the  great  brca.st  cylinder,  which  r&- 
rolvcs  at  a  high  speed  (surface-velocity  about  }  mile  per  minute). 
By  the  cylinder  it  la  carried  on  till  it  comes  against  a  small  roller 
rrvolving  slowly  in  the  opposite  direction,  called  '*  worker  N  >.  1 'V, 
which  abstracts  part  of  the  wool,  and  carrying  it  round  gives  it  upto 
the  somewhat  smaller  roller,  the  "stripper"  e,  which  again  delivers 
It  to  the  breast  cylinder.     Passing  on  it  carries  the  wool  partly  to 


ry  t  three  such  seta  of  cylindera  and  rollen  over  which  the  wool  passes 
it  !  till  it  isdi-liveteil.  The  intermedialo  carding-engine  has  two  swifts, 
'  with  rilalivo  workers,  *c.,  aud  the  finisher  lliis  also  two  swifta  and 
a  condenser.  In  some  carding-cngincs  the  swifts  are  provided  with 
more  than  two  sets  of  workers  and  strippers.  This  is  naitieuhulj 
thu  case  in  a  class  of  carding-enginea  (irovidod  with  only  one  swift 
or  cylinder  of  very  largo  diameter,  around  which  there  are  fivo  seta 
of  workers  and  8trip|iers  (fig.  B). 

Tho  canUd  wool,  as  it  leaves  tho  last  swift  of  tho  finisher  card,  is  Coimtits- 
iu  tho  form  of  a  continuous  equally-distributed  lap.  To  prepare  it  ing. 
for  spinning,  this  Ian  must  now  bo  divided  into  a  series  of  cnual 
strips  or  ribbons,  ana  these  then  condenseil  into  a  rounded  Warding 
or  sliver  sullicicntly  compact  to  bear  winding  on  a  bobbin.  Tho 
condenser  for  doing  this  is  attached  to  tho  finisher  card,  and  con- 
sists of  rings  or  bands  of  card-qloth  tho  width  of  the  strips  to  bo 
made,  placed  on  one  or  on  two  cyliiidci^,  which  rings  doll'  tho 
I>ortion  of  tho  lap  against  which  they  revolve  and  yield  it  up  to  a 
stripper.  These  strips  as  they  pass  out  aro  acted  on  by  a  pair  of 
rubbers  which,  by  a  partly  oscillating  motion,  rub  tho  strip  into  tho 
form  of  a  cabling  of  rounded  loose  untwisted  fibres,  which  in  tho 
subsequent  operation  of  spinning  is  easily  drawn  out  to  the  degree 
of  tenuity  required  in  the.  yarn  to  bo  made. 

The  mule-framo  employed  for  spinning  woollen  yams  is  the  same  ]\IuIq 
in  principle  as  but  ii  some  respects  modified  in  action  from,  the  spinning, 
spinning-mule  used  for  fine  counts  of  cotton  yarn.  The  mule  (fig. 
6)  consists  of  a  stationary  frame  on  which  the  bobbins  of  sliver  aro 
placed,  and  of  .i  carriage  which  travels  back  and  forward  a  distance 
of  in  all  aboul  2  yards  from  the  stationary  fume.  The  carriage 
contains  in  a  horizontal  row  tho  spindles  which  give  twist  to  tho 
yarn  and  wind  it  on  the  bobbins  "r  paper  tabes  fixed  on  them; 


Flo.  S.— Slngle-CjHoder  C>nliiig  Engine. 
the  second  worKer/,  and  stripper  y,  when  the  same  operation  is  re- 
peated. Continuing  iu  progress,  the  cylinder  with  its  covering  of 
wool  neit  comes  in  contact  with  the  "  fancy  "  A,  the  teeth  of  which 
»re  set  so  as  to  pa.«a  a  little  way  into  those  of  the  cylinder.  Its 
effect  is  to  thrr.w  the  wool  partly  out  of  iu  teeth  and  prepare  it  for 
being  entirely  removed  by  the  "doffer"  i,  which  is  the  next  roller 
met  by  the  cylinder,  and  which,  like  the  "fancy,"  revolves  in  a 
contrary  direction  to  tho  breast  cylinder.  Tho  angle  stripper  j 
pasaen  the  woof  from  the  doficr  to  tho  next  cylinder,  which  is 
called  a  "swift,"  and  which  has  the  same  workers,  stripi^rs,  fancy 
ind  JoSer  rollers  as  the  breast  cylinders     Tho  scribbler  contains 


Fio.  6.— Wool  Spinoiag  Hula.  ^^ 

and  the  complicated  motions  of  the  whoie  machine  are  regulated 
by  gearing  and  belting  from  head-slocks  on  the  stationary  frame. 
Tho  caiTiago  being  close  up  to  the  stationary  frame,  the  ends  of  tho 
slivers  are  passed  through  n,  jiair  of  small  giving-oll'  rollers  and 
attached  to  tho  bobbins  or  tubes  in  tho  carriage.     The  carriage  then 
begins  to  travel  back  on  its  rails,  the  slivers  being  simultaneously 
delivered  to  it  through    tho  rollers,  at  tho 
same  rate  at  which  it  travels,  till,  say,  a  yarl 
length  is  given  out,  and  as  the  carriage  has 
been  moving  back  tho  sjiindles  havo  been 
revolving  slowly  so  as  to  communicate  some 
twist  to   tne   sliver;   but  up  to  this  point 
there  has  been  no  drawing  out  or  drafting. 
But  now  the  rollers  ceaso  to  give  out  sliver, 
the  carriage  continues  travelling  back,  and 
the  spindles  revolve  at  a  greatly  increased 
rate,  simultaneously  drawing  out  the  sliver 
and  giving  it  the  requisite  twist,  till,  when 
it  comes  to  the  end  of  the  rails  over  which 
it  runs,  the  yard  of  original  sliver  is  drawn 
out  to  2  yards  of  yarn  and  twisted  almost 
enough.     Tho  full  twist  is  given  while  tho 
carriage  remains  standing  at  the  end  ;  then 
the  spindles  are  reversed  two  or  three  timefi 
to  unwind  a  small  proportion  of  yarn  wliiih 
the  twisting  operation  leaves  near  the  point  of  tho  bobbin  ;  aiid 
lastly  the  carriage  is   run  in  to  the   stationary  frame  while  the 
spinillcs  wind  the  now  finished  yarn  on  tho  bobbins  or  tubes,  an 
automatic  arrangement  securing  duo  tension  and  tho  proper  wind- 
ing of  the  yarn.  _ 

Yarn,  aa  delivered  from  the  mule  in  wooUcnsiiinning,  or  from  tho  Woo..  ~ 
throstle  in  the  case  of  worsteds,  is  in  the  condition  known  as  singles,  yarn. 
For  twisting  the  singles  into  yarn  of  two  or  more  ply  it  is  wound 
on  bobbins  ;  somctimca  the  bobbins  from  tho  spinning-fiamo  are 
used  direct,  and  placed  on  pegs  in  the  twisting-frame,  which  is  a 
mechanism  like   the  throstle,  but  without   thi  arrangement  foi 
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nr^fHnff  -  The  twist  13  ciren  in  the  reTeree  direction  from  that  in 
V^L  I^lTr:  sp|  »ntt.»ehy  the  .     ;  ;3  to  so.e  „tent 

^fi'e'lLe'rLtttme^  l^olw:ior^J  twistel  togethe^ 
T  »  ykrn  ma/te  made  up  of  precisely  the  same  s-.ng  es;  ^T^^^^f 
lffrer«t  counts  or  sizes  of  sfn^les  are  twisted  together;  in  other 
^3  the  coZS  may  be  different;  and  yet  agam  yarns  ">»>-J>e ■"-!; 
?1"ti°nct  fibres,  such  as  wool  and  cotton,  or  wool  and  s'lk  ic. 
Nume™^  variSions  of  the  method  of  twisting  are  cmp.oyed  to  pro- 
^ri«"  knots, -and  other  irreplarities  fn  the  yam,  for  con- 
Tcnience  in  weaving  and  knitting  fancy  textures. 

?    we  adhere  to   the  definition   of  worsted  vam  which  distm- 
JJh^it  as  being  made  from  wo<il  fibres  brougk  as  far  as  possible 
^f^.  level  narallel  condition,  we  shall  have  to  do  only  wi'h  two 
S  ?hois  of  mWact?«,-(l)  of  yam  fromlongwool  by  themethod 
?f  dr»^ng   plUng,  and  combing  and  (2)  of  yarn  from  m«lmm^d 
shor?™ple^ooK  which  are  first  carded  and  afUrwards  combei 
tt  the^  U  commonly  added  a  third  claas  »/ -"f  .^^  >-""^;^»7'.',t 
onlv  in  the  sense  that  they  are  not  meant  for  f^lt'ng-   .^h««  »" 
^™t  Tarns  and  lightly   twisted  knitting  yarns,    which,  being 
m-Tnt  f«  ™full  anf  opJn  in  structure,  are  prepared  for  spinning 
bv  cardine  alone,  precisely  as  in  making  woollen  yarns. 
Vheprfmiive' method  of  wool-combing  and  tie  "■">?  «  '"r''- 
ments  employed  till  comparatively  recent  days,  when  he  ingenious 
mlcMneTrnow  used  wLs   invented,   will  serve  to  illustrate  the 
pr".lm  of  preparing  long  wool  for  spinning      The  hand  combs 
^m-,loTed  were  studded  with  two-sometimes  three-rows  of  long, 
sm»?r  rrnnded.  and  sharp-pointed  steel  spikes      The  operative 
wTnro'ridedwith  a  pair  of  these  combs.     He  had  a  comb-post  to 
w'"-^h  he   could  att^h  them,  and  a  comb-pot  or  small  stove  in 
^hch  he  heated  the   teeth  of  his  combs  and  tl"'-*'  "^ich  he 
wo  ked      The  teeth  of  one  comb  being  duly  heated  he  fixed  it  in 
S  e  comb-post,  and  taking  a  q-ntity  of  -^l  P;-"""''?  "^    ^  it 
dished   it  in   portions  into  the   teeth  of  the  comb  and  are'y  u 
thJouKh   leaving  a  portion  locked  in  the  spikes,  and  this  operation 
*      -o?>tinued  till  tto  comb  was  well  filled  with  wool     then  he 
,■.'  °  it  in  the  comb-pot  to  heat  up.  while  he  similarly  P^  o«eded  to 
,■1  ihe  tec?h  of  the  second  comb,  which  in  the  meantime  had  been 
hii  ing      With  both  filled  and  duly  heated,  he  took  one  ™mb  in 
hi   oft  hand,  laying  it  in  his  lap  teeth  upwards,  and  with  the  other 
in  1  is  ri7ht  he  proceeded  to  comb  out  the  locks,  bepnnmg  first  at 
the    i™  and  working  gradually  in  as  the  fibres  were  smoothed  and 
opt:  d^out      In  thf  end  the  combs  were  '-"''edwth  teeth  close 
nVto  each  other  and  through  the  entire  mass,  the  noils  or  shor 
fiL  b-ing  thus  entirely  combed  .-ut,  exropting  a  small  quantity 
lefrin   the  teeth   whict  could   not    bo   reached  by  the  opposing 

"Tae  typical  modem  process  in  woi.ted.y.™  fab-ic.tion  is  that 
in  i.hichth.  preparation  consist,  in  gilhng  and  subsequent  coinb- 
1^,«  practiced  when  long  wool  is  the  uplc  to  be  tre.jted  The 
o,.5  ct  o?  giUing  U  to  bring  all  the  fibres  lovrl  and  parallel  to  ea  h 
01  ,cr  and  to  prepare  a  uniform  sliver  for  the  subsequent  combing 
o'Sion  t!>o  riUingmachino  or  gill-box  (fig.  7)  in  its  essen- 
J^  feit^rja  consifta  fi^t  of  .  pair  ofroller,  to  which  the  wool  is 


threaded,  then,  falling  down,  are  retnnied  by  the  «=t.on  of  aimlaf 
scrVws  operating  in  the  opposite  direction,  till  just  under  the  feed- 
roer^th^yri^  again  to  Swh  the  feed  of  wool,  and  so  con  inue  to 
ci  cuU  e^There^is  thus  a  continuous  line  of  faJlers  travell.Dg  be- 
ween  feed-rollers  and  back  rollers,  but  as  the  back  ToUers  "volve 
much  more  quickly  than  the  front  rol  ers,  »'>'l  »^,^»  ^"T  *''L%';e 
through  them  more  rapidly  than  it  is  presented  to  them  by  the 
alleri  there  is  a  constant  and  steady  drawing  of  wool  a^av  from 
the  f?int  rollers  and  through -the  teeth  of  the  fallers  and.  tins 
draught  tends  to  cause  all  tL  fibres  to  arrange  heY^rof  J^K 
direction  in  which  they  are  being  gently  dragged  /^t  of  gUl- 
boxes  consisU  of  five  or  six  machines  constnicUd  on  the  same 
SpTe  but  with  the  pins  of  the  fallers  finer  and  more  closelv 
Zi"fi  ;s  the  fibre  travels  on  and  as  the  orderly  and  syn-metr^cal 
arrangement  of  the  sliver  increases.  From  the  firs  two  or  three 
machines  the  wool  is  generally  delivered  as  a  broad  lap,  and  it  is 
"nibrly  presented  U>  the  next,  but  in  th.^later  boxes  the  pro- 
duct is  condensed  into  a  sliver,  which  le  received  in  large  cylin- 
drical tin  wns.  Six  of  these  cans  are  brought  to  the  front  of  tho 
next  gill-b^  and  the  six  slivers  are,  in  passing  through,  drawn  into 

;,i!'f  s  5  s  Si;  -;;5.«-i  sis 

was  done  by  the  rapid  roUtion  of  the  back  rollers.     >ow    by  « 

k'^s-if/.  s  "..r»  *  tC  r  ^ « 

than  in  the  old  forms  of  the  machine.  v  v  i„„»  «.~i1 

u4il  bo  obvious  that  the  gill-boxes  through  which  Ion?  wool 
msservhil.  possessing  the  pSwer  of  bringing  the  fibres  inU.  a 
^^0  h  equal,  and  re^lar  condition,  do  nothing  m  the  w.v  o 
sXctinga^d  Leparating  out  the  long  and  straight  f;o™  the  sW 
andcurfy  fibres  which  arc  always  intermixed.  To  obU.n  an  even 
and  smooth  worsted  yarn  it  is  neces.^ry  to  effect  this  separation, 
and  iTi,  the  function  of  the  various  forms  of  combing  m.clun. 

rrt':n7b;:krroi'^nd';rd:i^ei°r^^mr^^^ 

Tustrrand  the  introduction  of  the  apparatus  led.  „  i,  commonly 
Ks'o  wf.h  all  great  inventions,  to  a  -j' --"' t^^'^"*?  """.t 
liiiMtion  and  many  conflicting  claims  of  merit.  About  loiu  ai 
wft  three  investiJ^tora  were  sep«r«ely  at  work  on  llio  problem 

^r  S  C  UsTer^f  Bradford,  Mr  Donisthorpe  of  Leicester,  and 
MHeilm.in  of  Alsace.  Messrs  Lister  and  Doni.lhor,«  coi.jo.ntlT 
*«"eda™tentfo".  combing  machine,  in  c.nne.ion  w.lh  whicL 

revcnterKo  partnership,%ut  their  patent  right.  ^^<:'^  ^»'■-"'■ 

unV"»  -ted  by  m.lmann  under  a  r'-' B""';  '  0  oio  s!„« 
and  thev  were  obliged  to  buy  up  his  invention  for  £J0,000,  buica 
"..time  much  attention  has 'wen  given  to  combing  machinery^ 

Ihreeprinci^l  classM'of  machine  at  present  used  for.»ool  7>mbi«g 
three  principal  ,n,rhine,  which  is  most  suitable  for  long, 

c^ml  r'ool.  m^l".'"  rndalpaca;  (2)  the  Noble  or  circular  comb, 
prrnc  mlly  u.efut  for  combing  shorter  sUple  or  "''.".""J"'' "~''' 
Tnd  /r  the  Iloldcn  or  square-motion  comb,  which  is  «rr  "hi. 

(™,.»y .,,«. ...  ...*-..  _  xzz  t"'.r.M:i"'.;i; 

s=.  *,•!■■;;  ";:»r;;^.h.v™. 

case  of  1 ,   ■■  ■  -  ■            ,  1,  teira  «  tuft 

l«x.     The  enA  of  the  'I'ver  ..  ■  _,^^     This 

through  the  pi" 'fth"/"'''"-/'  ,  ,^  l.y  which  it 

tnfl  the  nip  ]  ^  „„„^M  roller,  revolving 

it  earned  on  ..luT,  oM^h  Wlweon  them 

clou  to  the  r  ..  ?    V.                      ■    .      .  rrle 

the  end.  of  the  long  hbro  ami  Jr«w  .1  .ul  ol                                    ^  ,_ 

in  «  cnniinuoi.  .Iircr  a«  it  revolvoa.  ^Tle.^                                   ,| 
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rolUn,  which  thus  deliver  four  continuous  sliven  of  top,  and  Icavo 

t»  '  -    *       -» f  ftcd  out  of  the  to«th. 

Dnwtfif.  Tom  tlio  comMiig  machine  is  inadu  up 

jr.  .i-l»ox,  b«hinJ  iho  W'k  rollfrs  of  whicu 

iu»u.id  oi  avAu  tlujtf  14  »  largu  boblun  for  rccoiviiij;  tlio  slivor, 
which  is  wound  on  it  in  s  diA;;on.-il  manufr  fron*  the  oscillstin^ 

ti": •  ' '  '''^  bobbin.    Such  balls  of  sUvcr  then  undergo  tlio 

c<  ,  tho  purpose  of  which  is  still  furtltcr  toc<|ualizo 

i  wid  to  bring  it  into  a  suinciently  attenuated 

f  r  i  110  principle  of  drawing  or  diau^jhtin^  consists 

i:i  .^-r  to  a  \<LiT  of  receiving  rollers  which  pass  it 

oii  i«  ..  i vry  rollers,  which  rotate  projH)rlionately  faster 

than  the  rccvtvers,  and  to  that  extent  draw  out  and  attenuate  tho 
alirer.  Supposing  the  wool  to  pass  through  six  such  drawing 
frames,  six  stivers  may  bo  fed  into  the  first  and  drawn  out  to  tlio 
dimensions  of  one ;  tho  same  may  bo  rciwated  in  the  second,  five 
alivcrs  may  bo  reduced  to  one  in  Ino  third,  four  to  one  in  the  fourth 
and  lifth  frames;  and  in  tho  roving  frame,  in  which  a  littlo  twist  is 
given  to  the  sliver  before  it  is  wound  on  a  bobbin,  two  sli\'crs  may 
be  elonjjatej  into  one.  Thus  wo  have  any  length  of  sliver  drawn 
out  6  X  Ox  5  X  4  X  ■!  X  2  — 5760  times  its  original  extension,  nnd 
with  incrciso  of  frames  this  extension  multiplies  enormously. 
Treating  tho  slivers  in  nine  dnswing  frames,  we  may  have 
8x6x5x5x5x4  x  3  x2x  2-288,000  ot  extension, 
CarUed  Short  and  medium  staple  wools  are  carded  bcforo  being  gillcd 
worsted,  and  combed.  The  preliminary  operations  dilTcr  in  no  way  from 
those  employed  for  woollen  yarns.  After  carding  tlie  wool  is 
generally  washed,  previous  to  gilling  in  a  back  waslier.  Tlio 
machine  consists  of  two  sud  bowls  or  vats  provided  with  inimersci-s 
and  squeezing  rollers  through  \vhich  tho  cardings  are  passed  ;  then 
they  are  carried  round  two  copper  cylinders  intcrnully  heated  by 
steam,  from  which  they  are  passed  on  and  delivered  by  the  fallcis 
of  a  gilling  apparatus. 
Throstle  The  bobbins  of  elongated  and  slightly  twisted  rovings  are  now 
sptnuing,  ready  for  spinning  on  tho  throstle  sniuning-framc,  on  which  it  is 
simultaneously  drawn  out  to  its  ultimate  tenuity,  twisted,  a^d 
wound  on  a  bobbin.  Tho  drawing  out  is  done  practically  by  the 
same  device  as  the  drafting  of  sliver  in  tho  drawing-frame.  Tho 
bobbins  of  rove  arc  pl.nccd  on  pegs  on  tho  framo  slightly  canted 
forward,  so  that  the  roving  as  drawn  off  comes  away  at  riglit  angles 
from  the  bobbin.  The  rovings  pass  first  between  a  jiair  of  rollers, 
and  arc  carried  on  and  supported  by  small  carrier  rollers  till  they 
reach  a  front  pair  of  roUirs,  the  upper  of  which  is  covered  with  leather 
and  tlie  lower  grooved  or  furrowed.  The  space  between  tho  back 
and  front  iwirs  of  rollers,  termt'd  tho  ratch,  is  that  in  which  the 
final  drawing  is  effected,  and  the  amount  of  attenuation  cffcctod  is 
dei>endcnt  on  the  rclativjcly  faster  rate  at  which  the  front  rolloi-s 
rolatc  as  conii>artd  with  the  back  pair.  Immediately  tho  slcmlcr 
conl  has  passed  the  front  pair  of  rollers,  twist  is  imparted  to  it  by 
the  spindle  working  either  on  the  old  tlyer  principle,  on  the  cup 
principle,  or  with  tho  more  recent  ring  and  traveller.  Seo  also 
Yarn.  The  doubling  and  subsequent  treatment  of  worsted  singles 
^rc  the  same  sls  in  the  case  of  woollen  yarn  singles  from  the  mule 
frame. 
Sftoddy  Tlic  term  shoddy  was  formerly  one  of  some  opprobrium  in  con- 
aiiH  ncxion  with  woollen  manufactures,  but  the  substance  is  now  frankly 

mango,  recognized  a.s  a  material  of  great  utility  for  many  ]iurposcs  when 
body  nnd  warmth  are  more  essential  than  toughness  or  elasticity. 
ShoJily  consists  of  rags  and  shreds  of  stockings,  Hnnncls,  and  other 
Boftworstcd  fabrics  torn  and  reduced  to  such  fragments  of  the  original 
fibre  as  can  be  made  by  tire  operation.  3Inngo  is  a  similar  pre- 
paration made  from  ra^s,  and  from  shreds  and  clijipings  of  milled 
woollen  clotlu.  Iwing  divided  into  new  mungo  made  from  tailor's 
w.istc,  and  old  mungo  from  rags  of  all  degrees  of  degradation. 
Extract  wool  is  that  which  is  recovered  from  rags  of  various  cloths 
in  which  cotton  and  wool  are  variously  woven  together.  The  wool 
is  freed  from  tho  cotton  by  the  same  chemical  or  carboniug  process 
which  is  employed  in  freeing  dirty  wool  from  burrs,  viz.,  by  treating 
the  union  fabiic  with  a  solution  of  sulphuric  acid  and  heating  it  in 
a  stove,  when  the  arid  chergetically  attacks  and  chars  the  vegetable 
fibre,  leaving  the  wool  unharmed.  Shoddy  and  ninngo  aro  prepared 
by  dusting  tho  rags  and  fragments,  classifying  them  accoiding  to 
colour  and  qunlity,  picking  out  scams,  oiling  the  material,  and 
tijcn  liiiing  it  intt^amachincsignificantty  called  the  "devil,"  which 
literally  rends  the  rags,  kc,  to  fmgments,  which  look  more  like  dust 
tl^  1      '  '  V  tho  exceedingly  rapid  rotation  of  a  swift  or  large 

c;.  i  with    powerful  iron    spikes,    with  equally  strong 

t'.  ■  ^  revolving  in  an  opposite  direction.      Into  the  same 

cat'goiy  with  these  come  tho  flocks  formed  in  the  various  \no- 
ccis^ol  finishing  cloth,  which  arc,  of  course,  even  nhorter  than  tho 
othrrs.  Indeed  the  shoddy  manufacturers  hold  Jhat  "anything 
long  enough  to  have  two  ends"  is  Euflicicnt  for  manufacturing 
pnrriovjs.  Tho  shoddy  traJc  was  begun  in  Batley,  Yorkshire*,  by 
Mr  litijamin  Law  in  1813,  and,  notwithstanding  the  disfavour  with 
wliicli  two^i  lf.ng  viewed,  it  prospered  and  dcvompcd  till  flie  shoddy 
district  of  Catlcy,  Ucwsbury,  and  their  surroundings  became  the 
centre  of  a  great  and  prosperous  branch  of  the  woollen  trade  entirely 


dependent  on  these  disintegrated  materials.  It  is  said  that  as  much 
as  125,000,000  lb  of  shoddy  material  is  now  yearly  worked  up  into 
cloth  in  Enghind  alone.  Shoddy,  &c.,  cannot  bo  used  without  a 
duo  proportion  of  natural-length  wool,  usually  onc-thiid  of  pure 
wool  being  employed  in  spinijing  shoddy  yarn  ;  but  sometimes  as 
much  as  80  per  cent,  of  the  fiuislicd  rloth  consists  of  shoddy.  It 
finds  its  way  into  a  very  largo  proportion  of  woollen  goods,  but  its 
use  is  detiimculal  where  touacity  and  wear  nro  required.  For 
linings,  rugs,  wraps,  and  heavy  friezcH,  ])ilots,  druj-'gets,  bhmkcts, 
&c.,  in  which  hiUk  and  warmth  more  than  wenr-rcsisling  qualities 
aro  required,  it  is  suitable,  and  it  aUo  makes  into  good  light  milled 
cloth  lor  ladies'  jackets.  Shoddy  is  ]>ractically  a  new  aourco  of 
tcxtilo  material ;  its  employment  is  a  utilization  of  waste,  and  fur- 
nishes cheap  serviceable  tcxtni-cs. 

For  tho  dyeing  and  weaving  of  woollen  and  worsted  fabrics  tho  Cloth 
iTader  is  referred  to  tho  Kepnrato  articles  relating  to  these  processes,  fmishbirf. 
But  ft  pieco  of  cloth — woolleoi  cloth  especially — as  it  comes  from 
tho  loom  is  very  far  from  being  a  finished  product.  Indeed  tho 
most  characteristic  operations  in  woollfu-cloth  manufacture  aro 
subsequent  to  tlie  weaving  stage.  "Woollen  clotli  from  tho  loom, 
called  "roughcrs,"  has  an  irregular,  slack  aspect,  very  ditlerent 
from  the  same  web  when  it  comes  to  be  sold  as,  say,  broad-cloth. 
The  web  as  it  leaves  tlie  loom  is  still  saturati-d  with  tho  oil  with 
which  it  was  sprinkled  before  spinning,  and  imju-cgiiatcd  with  the 
sizo  applied  to  tho  yarn  togivo  it  tenacity  and  consistency  in  weav- 
ing. To  remove  these  it  is  scoured  with  hot  soap-sud  in  a  trough 
having  a  convex  bottom,  and  fitted  with  wooden  mallets  wliich  aro 
mado  to  fall  obliquely  against  tho  cloth.  After  being  scoured  in 
this  way,  it  is  stretched  in  a  frame  for  burling  or  perching,  an 
operation  which  consists  in  going  carefully  over  tho  whole  web, 
picking  out  all  burrs  and  knots  in  the  texture,  and  darning  up  holes 
and  open  spots  which  it  niay  show. 

Fulling  is  the  one  process  which  is  specially  distinctive  of  woollen  Fulling, 
textures, — its  results  being  shown  in  tho  highest  degree  in  broad- 
cloths, doeskins,  and  other  like  goods.  Kvevy  one  knows  how 
flannels,  blankets,  and  hosiery  tend  to  contract  with  frequent 
washing,  gaining  in  thickness  nncl  solidity  what  thoy  lose  in  exten- 
sion and  elasticity  ;  such  shiiiiking  is  greatly  accelerated  when 
woollen  articles  aro  much  nibbed  in  very  hot  water.     This  shrink-  . 

ing  or  fulling  is,  as  already  cxiilainctl,  tho  rcsul^  of  the  seriated 
wavy  structure  of  wool.  The  operation  of  fulling  or  milling  is 
perfonncd  in  the  fulling  stocks,  or  in  the  more  modern  milling- 
machine;  but,  by  whatever  agency  carried  out,  tlic'clicct  is  always 
the  same.  The  old  method  of  fulling  hy  tho  stocks  is  wasteful  of 
jiower,  and  the  blows  the  stocks  give  tend  sometinTes.to  tear  the 
cloth,  drawbacks  from  which  tho  milling-macliiwo  is  comparatively 
free*,  'i'he  cloth  to  be  fulled  is  well  saturated  with  Itot  soap  and 
water,  and  either  worked  under  the  falling  weight  of  tho  stocks  or 
jU'cssed  and  rubbed  between  rollers  in  tho  milling-machino  while 
so  heated  nnd  soaped.  The  more  ])roIonged  tho  operation  tho 
more  docs  the  material  shrink  \\[*  and  thicken,  and  a  piece  of  cloth 
may  even  be  milled  till  it  is  reduced  to  half  its  original  length  and 
breadth.  The  degree  of  fulling  is  a  distinctive  feature  of  many 
different  varieties  of  cloth.  In  tlie  treatment  of  broad-cloth,  doe- 
skins, meltons,  and  all  nap-finislied  clotli,  tho  milling  is  carried  so 
far  that  the  fibres  become  densely  matted,  obliterating  the  appear- 
ance of  weave,  and  giving  tho  jiicco  more  the  aspt-ct  of  felt  than 
of  clotli.  Fabrics  su«.*h  us  Venetian  cloths,  nnd  diagonals,  &c.,  to 
which  no  pile-finish  is  given,  aro  milled  only  to  tlie  extent  of 
solidifying  and  increasing  the  substance  and  strength  of  the  texture, 
and  tweeds  are  only  very  slightly  felted  to  givo  them  a  dressed 
surface.  On  the  conclusion  of  the  fulling  operation  tho  goods  aro 
scoured  to  free  them  from  soap,  which  is  very  simply  done  by 
gradually  su])planting  the  soap-sud  with  pure  water,  which  is  tepid 
at  first  but  is  gradually  cooled  by  additions  till  in  the  ejid  the 
cloth  is  being  worked  in  pure  cold  water. 

Tho  cloth  that  is  taken  from  the  fulling-machine  must  immedi-  Teasling. 
otcly  be  stretched  uniformly  in  all  directions  by  hooks  on  a  frame, 
BO  that  it  may  tby  evenly  without  wrinkle  or  curl.  The  framo 
may  bo  placed  in  a  hot-air  dianiber  to  hasten  the  drying,  or  the 
cloth  m.-iy  bo  allowed  to  dry  uiulcr  ordinary  atmospheric  conditions. 
In  this  operation,  a  pile  or  nap  is  raised  on  tlic  surface  of  milled 
cloth.  The  raising  of  the  pilo  is  cflcctcd  by  the  agency  of  the 
flowcr-hcad  of  the  tcaslo  (Dipsacus /k/Iouhvi),  wliich  forms  a  cone- 
liko  spike  covered  with  imbricated  scales.  These  fccalcs  cud  in 
sharp,  recurved  hooks,  possessed  of  high  elasticity,  combined  with 
just  sufficient  stiffness  for  tho  work  they  have  to  do.  Tho  tiso  of 
these  hooked  Icaslcs  is  to  Scratch  the  surface  of  the  milled  cloths, 
and  getting  entangled  with  minute  surface  fibres  break  thnso  or  pull 
out  tlieir  end«,  and  so  raise  over  the  whole  snrfnce  a  fine  but  un- 
equal nap.  Formerly  the  teasles  were  sot  together  in  a  flat  frame, 
and  by  hand  the  workmen  brushed  them  in  a  uniform  manner  over 
tlie  whole  surface  of  the  tightly  stretched  clolli.  IJut  this  labori- 
ous handicraft  has  long  been  superseded  by  tho  use  of  tho  gig-mill 
or  dretsing-machine.  This  apparatus  consists  of  a  cylinder  mado 
to  rotate  at  a  high  rate  of  speed.  The  surface  of  tho  cloth  to  bo 
raided  is,  in  a  state  of  uniform  tension,  brought  in  contact  with  llitf 
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„.o!n.s  cylinder.  An  "^-^VrK^loVtd^.S 
roguUtes  the  lifihtnesa  or  f  "^^^^f,  °',,™°^,.e  surface,  disengaging 
T^mnia.ls  of  el^nc  hooks  ='"«'-">>e  ^"^J^f  ,i,,  ,,hol.  will,  a 
.n.t  owning  up  short  tibrc,  «"/^^^^'''  ^.."^"''of  pil«  desired  in 
„ap.  ^here  ar..  however  f  \  "'■^X'^^  £  a  certain  class 
drying  «ooUen  ^l""'^' ^°f  *X''o"^i„  of  that  for  ,.hich  other 
of  fabrics  tor  a  purpose  I"  f' '".^PJ^-"  the  object  is  to  get  a 
piles  are  formed-  Th>"'!'  '^'"'J^.^'^f;;^  a„d  conceals  the  nnde^ 
Rlossy  and  smooth  nap  which  ?""?  """^  "^,  „e  teaskd  with  the 
fjing  structure,  -hUo t««da  "in;^  ^'^^''^^S"^: ^,  .V,,e  and  leaving 
Tie«  of  ultimately  removing  all  pi'e  "°'^  J^"  ,j  haSriuess. 

the  i>..ttem.of  the  cl<nh  well  f^Jf  f.  "^^^"^.S :  that  is.  the 
PileJdressed  fabrics  are  '="«'^,|„^>'  *!^^„:f^„Xne  is  6rst  damped, 
cloth  to  be  operated  upon  m  'J^  J'^'"»  ^^j  j,,,!  ;„  one  diVec- 
and  the  nap  »  P"X>"«d  ■'^^^'^  f;  ^^'^  ,,  ,hort  hairs  cover 
tiou,  covering  the  »•■"•/»"  Crated  drTon  the  other  hand,  throws 

the  skin  of  an  «"V"\"'-  9'?'^^!^^  eioth  t"-*  *'="°°  '"'^"'^  **'  ^^ 
its  fibre  ends  straight  out  °"  '*''  'T^'^e  and  open  surface  fibres 
a  kind  of  combing-up  of  ""/*'«  "'°":X'rom«d  or  shorn  off  in 

-j^;:i=et?Sc':'t!n:«^Se-^>--: 

have  not  proved  quite  ^t^'l"^';"'-);        ,       f„,„„ly   a    handicraft. 
Cropping.      The    operation   of   "<>PP'°g.;^»!  J^trs  Tnd  the  employment 
^'        the   worker  us.ne  a  huge  pair   of  »1"^^"^^""   „„i,„r^  /mooth 
demanded  much  Sextenty  oud  sk.  1  «»  F<^^"-;f,h  ,  ,,pidity 

pile  or  a  well-cleaned  surface.  .}\'\"Zi„^XXt^^  ""e  L  the 
Ld  certainty  by  a  machine  which  iii  P""/'P'f  i^/j^iea  of  helical 
lawn-mower.  It  consist,  "f «  ^^''''"^^VJiX t,  h '^^^^^  velocity 
knives  or  cutters,  the  7''">'" /'' "V '"v^.  !\„\h  partly  cutting 
against  the  smooth  ^''-'^'^'^k'^-  „f  he  nroi^tingfibrc^  "I'i'^h 
a^ay  and  partly  '^J'S^f  ^^''L d^r.Mats.'TuJtundrcd  vear, 

Xe-;::'  ;:^uc:^"u"^u.ion  £^is^h^^  ^^^  -^;-: 
p„..,  ''^^r:t-^s^^B^E^^^'^:^::^ 

round   a   huge  drum    and  ^%^; ^"Ufll^llonr..     It  is  then 
nhichwas  on  the  ""^'''i'' '"♦^.'j^X     '  ^''"n^vhich  the  cloth  is 

^^[.h^r'vt^'-n:;:^^^:^}- -^^^^^ 

^tg  KS^;^-™:^if  .^  'P>^nd  developing 

«^^^-g^"^^^;pi^}S£~^ 

felted.  "i«<l„<10-."<>PP-'-,"">'.,'^:'^',  Jerger  seen.,  repn.. 
cloth,  i.  .1.11  8r""'/V'ir  art'n,  canXti.  Russell  corS.. 
merinos,  '"""'"''''"'•V'?'^-'"":;, ,' Orjeais  e"oth  Hosiery  forms 
coburg.     '"""g".  ^-[''^"f^-  .  L  ,?.  pro^e^a  of  m.k.ng'carpeU 

tiaTk::!:r:ie"ri".  n.«^?"^  -p^™'  c"^--'"""'  ^^^ 

alpaca  and  mohair  textures.  „>,:„i,  »,.ve  resulud  from 

:n'^;;::!:;l.:^!  work  no.  ^^^i^r^t::^^  p.. 

tni,.         .  ^V^.:.  v.r  ..v,l.,ed  niankind  d^  U  .We^is^.o^     ^^,^  ^l 
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'"  '\%  kr^lk  ^!s^^^IZ^^J^*rZ\^vr^>  over  the 
311,902,<41  lb  m  lbS6,  ^'^^IV^^Jqqq  ,„  230,000.000  lb. 
exports  each  year  being  f"",;*^'"??,;^".  position  and  progress  of  Factrry 
^he  following  table  exhibits  «^,^«'?"7.  P° uniud  K  ngdom   at  empky 
the  princii«l  textUe  manufactures  in  the    uniteu   n.    b  ^^^^^ 
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\YOOLLETT,  William  (1735-1 76r>),  engraver,  was 
xirii  at  Msidstone,  of  a  family  wliicli  cinio  originally  from 
Holland,  on  August  \!>,  1735.  Ho  was  apprenticed  to 
John  Tinnoy,  an  engraver  in  Fleet  Street,  London,  and  ho 
\Uo  ttudicd  in  the  St  Martin's  Lnne  academy.  Ilia  first 
important  plato  was  from  the  Nioba  of  Kiehard  Wilson, 
publishei.1  by  Roydell  in  liol,  which  was  followed  in 
1763  by  a  companion  engraving  from  the  I'lmctbon  of  iho 
»amo  painter.  After  West  ho  engraved  his  fine  i>lato  of 
the  Battle  of  La  Hogue  (17SI),  and  the  Death  of  General 
Wulfo  (1770),  which  is  usually  considered  Woollctt's 
masterpiece.  In  177.'i  ho  was  appointed  cnijraverin- 
ordiuary  to.  Georgo  111.;  aifd  he  was  a  member  of  the 
Incor'<orated  Society  of  Artists,  of  which  for  several  years 
he  acted  as  secretary.     He  died  in  J.ondon  May  23,  1780. 

lu  liis  plates,  which  unite  work  with  the  ctching-nccUlc,  the 
drv-p-5tnt,  and  the  graver,  Woollctt  shows  the  greatest  richness 
»ik1  VLiiiity  of  ex«u»ion.  In  his  landscapes  the  foregrounds  aio 
disii;.^  isl.iJ  bv  depth  and  vigour,  the  distances  by  the  utmost 
triid?rM'ss;  aui  his  rendering  of  water  is  particularly  excellent. 
In  lii*  portraits  and  historical  suhjects  th«  textures  aro  varied' and 
well  'ii-'TinMnatfd.  and  the  rendering  of  flesh  is  characterized  b)' 
gi.  His  works   rank   among   the  great 

M'hnol  of  engraving.  Louis  Fa^an,  in 
'■  £ugi-avcd  }i^oyks  of  William  Ji'oolUU 
(l^rij,  ttas  cnunitrated  i'23  plates  by  this  engra\;(:r. 

WOOLSORTER'S  DISE.VSE  (Anthhax,  Anthrac- 
ytMiA,  CiiARBON,  or  Malignant  Pustule)  is  the  term 
applied  to  a  virulent  acute  majady  occasionally  occurring 
in  workers  in  the  wool  or  hair,  as  well  as  in  those 
handling  the  carcases,  of  animals,  chiefly  sheep  and  oxen, 
which  had  been  affected  with  splenic  fever.  The  disease, 
as  it  is  seen  in  animals,  has  been  described  in  the  article 
McRRAiN  (j-f.).  The  present  notice  refers  only  to  the 
malady  in  man. 

For  many  years  cases  of  sudden  death  had  been 
observed  to  occur  from  time  to  time  among  healthy  men 
engaged  in  woollen  manufactories,  particularly  in  the 
work  of  sorting  or  combing  wool.  In  some  instanced 
death  appeared  to  be  due  to  the  direct  inoculation  of 
BOiue  poisonous  material  into  the  body,  for  a  form  of 
malignant  pustule  was  observed  upon  the  skin  ;  but,  on 
the  other  hand,  in  not  a  few  cases  without  any  external 
manifestation,  symptoms  of  blood-poisoning,  often  proving 
raiiidly  fatal,  suggested  the  probability  of  other  channels 
for  the  introduction  of  the  disease. 

In  1880  >  the  occurrence  of  several  such  cases  among 
woolsorters  at  Bradford,  reported  by  Dr.  Bell  of  that 
town,  led  to  an  oflicial  inquiry  by  the  Local  Government 
Board,  and  an  elaborate  investigation  into  the  pathology 
of  the  disease  was  at  the  same  time  conducted  at  the 
Brown  Institution,  London,  by  Professor  Greenfield. 

Among  the  results  of  this  inquiry  it  was  [.pertained — 
(1)  that  the  disease  appeared  to  be  identical  with  that 
known  by  the  name  of  splenic  fever  or  anthrax  occurring 
aiiH)ng  sli£ep  and  cattle ;  (2)  that  in  the  blood  and 
tissues  of  the  body  was  found  in  abundance,  as  in  the 
disease  in  animals,  the  hndlhia  anlkracis,  which  is  held 
to  be  the  infecting  agent  in  communicating  the  malady ; 
and  (3)  that  the  skins,  hair,  wool,  itc,  of  animals  dying  of 
splenic  fever  retain  this  infecting  organism,  which, 
under  certain  conditions,  finds  ready  access  to  the  bodies 
of  the  workers. 

Two  well-marked  forms  of  this' disease  are  recognized, 
external  anthrax  and  internal  anthrax.  In  external  anthrax 
the  infecting  agent  is  accidentally  inoculated  into  some 
portion  of  skin,  the  seat  of  a  slight  abrasion,  often  the 
hand,  arm,  or  face.  ■  A  "minute  swelling  soon  appears  at 
the  part,  and  develops  into  a  vesicle_  containing  serum 
or  bloody  matter,  and  varying  in  size,  but  seldom  larger 
than  a  shilling.  This  vesicle  speedily  bursts,  and  leaves 
aa  ulcetated  or  Blou^hiug  surface,  round  about  which  are 


numerous  smaller  vesicles  which  undergo  .similar  changes, 
and  the  whole  affected  part  becomes  hard  and  tender, 
while  the  surrounding  surface  participates  in  the  inflam- 
matory action,  and  the  neighbouring  lymphatic  glands 
aro  also  intlamed.  This  condition,  termed  malignant 
pustule,  is  frequently  accompanied  with  severo  constitu- 
tional disturbance,  in  the  form  of  fever,  delirium,  perspira- 
tions, together  with  great  prostration  and  a  tendency  to 
death  from  septiciemia,  although  on  the  other  hand 
recovery  is  not  uncommon.  It  was  repeatedly  found  that 
the  matter  taken  from  the  vesicle  during  the  progress  of 
the  disease,  as  well  as  the  blood  in  the  body  after  death, 
contained  the  bacilltis  anthracu,  and  when  inoculated 
into  small  animals  produced  rapid  death,  with  all  tho 
.symptoms  and  post-mortem  appearances  characteristic  of 
splenic  fevor. 

In  internal  anthrax  there  is  no  visiblo  local  mani- 
festation of  the  disease,  and  tho  infecting  material  appears 
to  gain  access  to  the  system  from  tho  air  charged  with  it, 
as  in  rooms  where  the  contaminated  wool  or  hair  is 
unpacked,  or  again  during  tho  process  of  sorting.  "  Tho 
symptoms  usually  observed  are  those  of  rapid  physical 
prostration,  with  a  small  pulse,  somewhat  lowered  tem- 
perature (rarely  fever),  and  quickened  breathing.  Exam- 
ination of  the  chest  reveals  inllammatiun  of  the  lungs  and 
pleura.  In  some  cases  death  takes  place  l>y  collapse  in 
less  than  one  day,  while  in  others  the  fatal  issue  is 
postponed  for  three  or  four  days,  and  is  preceded  by 
symptoms  of  blood-poisoning,  including  rigors,  perspira- 
tions, extreme  exhaustion,  Ac.  In  some  cases  of  internal 
anthrax  the  symptoms  are  more  intestinal  than  pul- 
monary, and  consist  in  severe  exhausting  diarrhcea,  with 
vomiting  and  ra|)id  sinking.  Eecovery  from  the  internal 
variety,  although  not  unknown,  is  more  rare  than  from  the 
external,  and  its  most  striking  phenomena  are  its  sudden 
onset  in  tho'midst  of  apparent  health,  the  rapid  develop- 
ment of  physical  prostration,  and  its  tendency  to  a  fatal 
termination  despite  treatment.  The  post-mortem  appear- 
ances in  internal  anthrax  ere  such  as  are  usually  observed 
in  septicoemia,  but  in  addition  evidence  of  extensive 
inflammation  of  the  lungs,  pleura,  and  bronchial  glands 
has  in  most  ca  es  been  met  with.  The  blood  and  other 
fluids  and  the  diseased  ti.ssues  are  found  loaded  -vvith  the 
bacillus  anthracU,  and  inoculation  experiments,  such  as 
those  already  referred  to,  produced  similar  results. 

Treatment  in  this  disease  appears  to  be  of  but  little 
avail,  except  as  regards  the  external  form,  where  the 
malignant  pustule  may  bo  dealt  with  early  by  strong 
caustics  to  destroy  the  affected  textures.  For  the  relief 
of  the  general  constitutional  symptoms,  quinine,  stimulants, 
and  strong  nourishment  appear  to  be  the  only  available 
means.  As  preventive  measures  in  woollen  manufactories, 
the  disinfection  of  suspicious  material,  or  the  wetting  of 
it  before  handling,  is  recommended  as  lessening  the  risk 
to  the  workers. 

WOOLSTON,  TnoMA.s  (1GG9-1731),  English  deist, 
born  at  Northampton  in  16G9,  was  the  son  of  a  "reputable 
tradesman,"  entered  Sidney  College,  Cambridge,  in  1085, 
studied  theology,  and  was  made  a  fellow  of  his  college. 
Whistou  states  that  he  "  was  in  his  younger  days  a  clergy- 
man of  very  good  reputation,  a  scholar,  and  well  esteemed 
as  a  preacher,  charitable  to  the  poor,  and  beloved  by  all 
good  men  that  knew  him."  After  a  time,  by  the  study  of 
Origen,  he  became  possessed,  to  fanaticism  bordering  on 
in.sanity,  with  the  notion  of  the  importance  of  an  allegorical 
interpretation  of  Scripture,  and  advocated  its  use  in  the 
defence  of  Christianity  both  in  his  sermons  and 'in  his  first 
book,  The  Old  ApoUyy  for  the  Truth  of  the  Christian 
Iteliijion  against  the  Jews  and  Gentiles  Revived  (1700).  For 
many  years  Lc  published  nothing,  and  was  left  tc  pursue 
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bis  oHegorical  fancies  in  peace.  But  in  1720-21  the 
publication  of  letters  and  pamphlets  in  advocacy  of  his 
notions,  with  open  challenges  to  the  clergy  to  refute  them, 
brought  him  into  trouble.  It  was  reported  that  his  mind 
was  disordered,  and  'UTiiston  states  that  his  college  allowed 
Lira  bis  fellowship,  though  not  in  residence,  on  account  of 
bb  illness,  but  that  when  he  appeared  at  college  to-  prove 
that  he  was  well  he  was  ordered  to  go  into  residence.  On 
his  refusing  to  do  this  his  fellowship  was  taken  from  him 
(1721).  Whiston  interceded  for  him  in  vain,  "  the  clamour 
against  him  running  so  high."  In  the  "  Life  "  prefixed  to 
the  collected  edition  of  his  works,  his  non-residence  is  de- 
scribjd  as  only  "  a  pretence  for  depriving  him."  From 
1721  he  lived  for  the  most  part  in  London,  on  an  allowance 
Oi  J£30  a  year  from  his  brother  and  other  presents.  He 
continued  to  publish  bitter  and  scurrilous  pamphlets  against 
the  clergy  and  the  advocates  of  the  literal  sense  of  Scripture. 
His  influence  on  the  course  of  the  deistical  controversy 
commenced  with  his  book,  The  Moderator  between  an 
Infidel  and  an  Apostate,  or  the  Controversy  between  the 
Author  of  the  Discourse  of  the  Grounds  and  Beasons  of  the 
Christian  Religion  and  his  Reverend  Ecclesiastical  Opponents 
Set  in  a  Clear  Light  (1725,  3d  ed.  1729).  The  "infidel " 
intended  was  Anthony  Collins,  who  had  maintained  in  his 
book  alluded  to  that  the  New  Testament  is  based  on  the 
Old,  and  that  not  the  literal  but  only  the  allegorical  iense 
of  the  prophecies  can  be  quoted  in  proof  of  the  Messiahship 
of  Jesus.  Woolston  interposed  as  umpire  in  the  contro- 
versy thus  started,  and,  passing  from  the  evidence  from 
prophecy,  which  alone  he  allowed,  opened  the  great  debate 
on  the  evidential  vahie  of  the  miracles  of  Christ.  He 
denied  absolutely  the  proof  from  miracles,  called  in  ques- 
tion the  fact  of  the  resurrection  of  Christ  and  other  miracles 
of  the  New  Testament,  and  maintained  that  they  must  be 
interpreted  allegorically,  or  as  types  of  spiritual  things. 
Two  years  later  he  commenced  a  series  of  Discourses  on 
the  same  subject,  in  which  he  applied  the  principles  of  his 
Moderator  to  the  miracles  of  the  Gospels  in  detail  The 
Discourses,  30,000  copies  of  which  were  said  to  have  been 
sold,  were  six  in  number,  the  first  appearing  in  1727,  the  next 
five  172S-29,  with  ivio  Defences  in  1729-30.  The  pub- 
lication of  the  Moderator  drew  upon  him  a  prosecution  by 
the  attorney-general  in  172G  for  blasphemy  and  profaneness, 
which  was  suspended  in  consequence  of  Whiston'a  interces- 
sion. But  the  appearance  of  the  first  four  of  his  Dis-ouries 
caused  the  renewal  of  the  prosecution,  and  on  March  4, 1729, 
the  trial  ended  in  his  being  found  guilty  of  the  alleged 
crime.  He  was  sentenced  (Nov.  28)  to  pay  a  fine  of  £25 
for  each  of  the  first  four  Discourses,  with  imprisonment  till 
paid,  and  also  to  a  year's  imprisonment  and  to  give  security 
for  his  good  behaviour  durin>;  life,  namely,  to  be  bound 
himself  in  a  recognizance  of  £2000  and  two  securities  of 
£1000  each,  or  four  of  £500  each.  He  failed  to  find  this 
security,  and  remained  in  confinement  until  his  death, 
though  ho  mitigitod  its  severity  by  purchasing  the  liberty 
of  the  rules  of  the  King's  Bench.  Dr  Samuel  Clarke 
solicited  at  court  for  his  release,  but  Woolston's  death 
anticipated  any  results  of  his  efforts.  Ho  died  in  prison 
January  21,  1731. 
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atic  character,  of  which  he  is  snch  a  fanatical  advocate.  'Wliiston 
remarks,  probably  with  truth,  "  Wln'n  Woolston  dicil  ho  linrdly 
knew  liimsclf  whether  he  Ijclicvcd  tho  Cltristian  religion  or  not." 
TlioQgli  it  caunot  he  denied  that  he  anticipated,  iu  some  of  his 
criticisms  of  tho  details  of  the  miraculotts  narratives,  niauy  points 
since  urged  by  Rciinarr.s,  Strauss,  and  other?,  lie  uowher«  e:tltibit3 
the  least  soundness  of  judgment,  historical  sense,  or  consistency  of 
tliought,  while  his  langu.ige  and  illustrations  are  coarse  and  ofleusivo 
in  the  extreme. 

Upwards  of  sixty  more  or  less  weighty  pamphlets  ap[)cared  in 
tho  next  few  years  in  reply  to  his  JlodmUor  and  IMscoursa.  As 
amongst  the  abler  and  most  popular  of  them  may  be  mentioned 
Dr  Z.  Pearce's  Tlu  Miracles  o/Jcius  Vindicated,  1729;  Sherlock's 
The  Tnjaloftlu  IfHiutses  of  tlie  Lesurreclion  of  Jesus,  1729, 13th  cd. 
1755  ;  and  Lardner's  Vindication  of  Three  cf  Our  Saviour s  Miracles^ 
1729,  Lardncr  being  one  of  those  who  did  not  approve  of  the  prose- 
cution of  Woolston  (see  Lardner's  Life  by  Kii>pis,  in  Lardner's 
IVorks,  vol.  i.). 

See  Life  of  Woolston  prtflzcd  to  his  ITorii  in  fire  Tolumea,  London.  1T33; 
Jftmotrt  cf  Lif*  and  VirCiwjt  of  WUHam  Whitton,  London,  1749,  pp.  ?31-C3;. 
Afipcndlx  to  A  Findication  of  Ike  Uiraelft  of  our  SartoKr,  ^^  by  J.  H«jr,  2J  <d. 
1731;  Leclilei's  Gesehichtt  dft  Eng'.iichm  Deiiinui,  1S41 ;  LeUnd*!  Ytem  of  Ike 
f*rincipai  Dttilical  Writrrt,  1734  ;  Les]|a  Stephen's  Uiitorj/  ofEn<j:it\  ThoU'j\t  tn 
15th  C^nturf,  ch.  Ir,;  Calms'a  L'nifeUtf  In  tht  £tghte*n:h  CeHlmiy,  1S30  ;  Savcni'» 
La  Deiste*  Angtatt^  1SS2, 

WOOLWICH,  a  parliamentary  borough  and  garrison 
town  of  Kent,  England,  is  situated  chiefly  on  the  south 
bank  of  the  Thames,  on  the  declivity  of  Shooter's  Hill, 
which  slopes  downwards  to  the  river,  10  miles  from 
Charing  Cross  by  rail  and  12  by  steamer.  The  town  is 
irregularly  built,  with  narrow  streets,  and  for  the  most 
part  mean  looking  houses.  The  sj^acious  level  at  the 
summit  of  the  hill  is  known  as  Woolwich  Common.  The 
feature  of  Woolwich  is  the  Royal  Arsenal,  at  which  the 
number  of  men  usually  employed  is  about  10,000.  It 
occupies  an  area  of  333  acres,  and  includes  four  depart- 
ments : — the  royal  gun  factories,  employed  in  the  manu- 
facture of  rifled  wrought-iron  and  steel  ordnance,  the 
principal  divisions  being  the  rolling  and  puddling  furnaces, 
the  coiling  mills,  the  boring  mills,  the  tanneries,  and  the 
steam-hammers,  including  one  of  40  tons ;  the  royal 
carriage  department,  for  the  manufacture  of  gun  carriages, 
pontoon  trains,  baggage  and  store  waggons,  and  ambulances 
for  tho  sick  and  wounded  ;  the  royal  laboratory  department, 
for  the  manufacture  of  shot  and  shell,  caps,  fuzes,  <tc  ;  and 
the  ordnance  store  dcpart-nent  of  tho  army,  for  the  supply 
of  every  kind  of  military  equipment.  Separated  from  the 
other  portions  of  the  arsenal  are  the  laboratories  'or  the 
manufacture  of  rockets  and  can.io.i  cartridges.  Q'be  Royal 
Artillery  Barracks,  facing  the  Common,  originrl'y  erected 
in  1775,  has  been  greatly  extended  at  dilierent  times, 
and  now  consists  of  six  ranges  of  brick  buiiding,  each  over 
400  feet  in  length. '  It  includes  a  church  in  the  Italian 
Gothic  style  crcctea  in  18C3,  a  theatre,  and  a  library  of 
40,000  volumes  in  connexion  with  the  ofliccrs'  mess  room. 
Opposite  the  borracks  is  the  memorial  to  tho  ©flicen 
and  men  of  the  royal  artillery  who  fell  in  the  Crimean 
Vi'cr,  a  bronze  figure  of  Victory  cast  out  of  cannon  ca\y- 
turcd  in  the  Crimea.  Near  tho  b:irracks  is  tho  Royal 
Artillery  Institution,  with  a  fine  museum  and  a  lecture 
halL  On  tho  western  side  of  tho  barrack  field  is  the 
Royal  Military  Repository,  where  all  oflicer.s  of  artillery  yafk 
a  term  of  instruction.  Vvithin  tho  Repository  enclosure  ia 
tho  Rotunda,  originally  erected  in  St  James's  I'ark  for  the 
reception  of  tho  allied  sovereigns  in  1814,  and  shortly 
afterwards  transferred  to  its  present  site.  It  contain* 
models  of  tho  principal  dockyards  and  fortifications  of  tho 
Brili.'<h  cnipire,  naval  models  of  all  date's  and  numerous 
specimens  of  wcajwns  of  war  from  the  remotest  liincs  to 
fi,,.  i.r.scnt  doy.  On  the  Common  is  the  Royal  Military 
..y,  where  cadeti  are  trained  for  tho  artillery  and 
.  ...,.:.  ring  services,  erected  in  the  castellated  stylo  from 
tho  dcdigu  of  Sir  R.  Wyatvillo  in  1801.  Within  Iho 
ground.^  is  a  memorial  erected  to  tho  prince  imperial  of 
Kranrp,  for  two  years  a  i,tudoiit  in  the  arn.l.  'iiv ;  while  near 
tho  Rotunda  is  a  mouumciit  (.reeled  ia  188 J  to  tho  ojcmorj 
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of  the  members  of  the  ro}-al  artillery  nho  foil  in  the  Zulu 
ami  Afghan  wars  of  1879.  In  adJition  to  the  great 
Ivkrrackit  of  the  royal  artillery  there  are  a  number  of  other 
lorrarks,  and  a  permanent  camp  of  hut3.  At  the  south- 
east extremity  of  the  Common  is  the  Hubert  military 
hvpitil.  The  parish  cliurch  of  St  Mary  Magdalene  was 
rei'iiilt,  in  17iC-"29,  near  the  site  of  the  old  one  dating  from 
before  the  12th  centurj*.  The  other  parishes  are  Holy 
Trinity,  St  John  the  Evangelist,  and  St  Michael's  and  All 
Angels.  The  Goldsmiths'  almshouses,  originally  founded 
by  Sir  Martin  Bowes,  who  was  lord  mayor  of  London  in 
lo43,  and  rebuilt  in  1771  by  the  Goldsmiths'  Company, 
are  (iSSS),  on  the  appropriation  of  the  charity  to  pensions, 
to  be  purchased  by  the  trustees  of  the  present  parochial 
almshouses,  built  by  private  benevolence.  Beliind  the 
R  'Val  Military  Academy  is  a  mineral  well,  "  the  Shooter's 
Hill  wafers"  of  Evelyn.  Near  Woolwich  Common  there  are 
bri:k  and  tile  kilns  and  sand  and  chalk  pits.  In  the 
rii  liliourhooJ  are  extensive  market-gardens.  The  town  is 
p --ve.-ned  by  a  local  bjard  of  health,  and  is  within  the  juris- 
diction of  the  central  criminal  court  and  the  metropolitan 
police.  The  population  of  the  entire  parish  of  Woolwich 
(area  112G  acres)  in  1S71  was  35,057  and  in  IS81  it  was 
2G,6C5.  The  population  of  the  district  now  included  in 
the  parliamentary  borough,  which  comprises  the  parishes 
of  Woolwich,  Eltham,  and  Plumstead,  was  7-1,963  in  18S1. 
Wpolwich  (Wulewich)  is  mentioned  in  a  Rrant  of  land  by  King 
KWartl  in  984  to  the  abbey  of  St  Peter  nt  Client.  In  Domesday, 
wijer*  tlie  manor  is  mentioned  as  con^istin;;  of  63  acres  of  Innd,  it 
is  nimed  Hulnz.  The  Roman  AVatling  Street  crossed  Shooter's 
H'll,  and  a  Roman  cemetery  is  supposed  to 'have  occupied  tho 
.s:*e  of  the  Royal  Arsenal,  numerous  Roman  urns  and  fragments  of 
Rurn.tu  pottery  having  been  dug  up  in  the  neighbourhoocr  Wool- 
wi.rh  seems  to  have  been  a  small  fishing  vill.igc  until  in  the 
boziiining  of  the  ICtli  century  it  rose  into  prominence  as  a  dock- 
yar-i  and  naval  station.  There  is  evidence  that  sliips  were  built 
at  W.ohvich  in  the  teign  of  Henry  VII.,  but  it  was  with  tho 
p.  -r-i-i.f  },y  Ilciiry  VIII.  of  two  parcels  of  land  in  tho  manor  of 
■.■i€t\  Boughton's  Docks,  that  the  foundatioa  of  the 
:ily  was   laid,  the  launching  of  the  "Harry  Gr.ico 

lU  i. .;   1000  tons  burden;  making  an  epoch  in  its  history. 

Wo-iiwich  rem.-^incd  the  chivf  dorkvard  of  the  English  navy  until 
the  introduction  of  iron  siiip  buililing,  bi  t  the  dockyard  was 
finally  closed  in  1870.  The  town  has  been  the  headquarters  of 
th-'  royal  artillery  since  the  establishment  of  a  separate  branch  of 
t!iis  service  iu  the  reign  of  George  I.  An  arsenal  existed  at  Woolwich 
in  *the  reign  of  Henry  VII.,  and  the  laboratory  is  mentioned  in 
1695.  On  account  of  an  explosion  at  Moorfields,  the  gun  fouijdry 
v:ai  removed  to  Woolwich  in  1716,  but  the  establishment  was  of 
ininir  importance  until  the  commencement  of  tho  Napoleonic  wars. 
In  ISOO  the  arsenal  was  greatly  extended.  Formerly  Woolwich 
was  includcti  in  the  parliamentary  borough  of  Greenwich,  but 
io  \8i5  it  was  made  a  sei>arate  borough  returning  one  member. 

WOOXSOCKKT,  a  tov.n  of  Providence  county,  Rhode 
Island,  United  States,  on  the  Blackstone  river,  16  miles 
from  Providence  and  37  from  Boston.  The  surrounding 
country,  which  is  fertile,  is  devoted  to  market-gardening 
and  dairying.  There  are  64  miles  of  streets.  The  popu- 
lation (11,527  in  1870)  was  16,050  in  1880,  being  nearly 
balf  of  foreign  birth,  a  fact  e::plained  by  its  extensive 
manufactures.  The  principal  industries  are  the  manufac- 
ture of  cotton  and  woollen  goods ;  of  the  latter  Woon- 
sockat  produces  more  than  any  other  city  in  the  United 
States,  while  in  the  former  industry  it  is  excelled  by  few. 
Its  imporlance  as  a  ma^iufacturing  town  is  due  to  the 
magnificent  water-power  within  its  limits. 

W'ORCESTER,  a  miiiland  county  of  England,  of  &  very 
irregular  shape,  and  of  curious  arrangement.  Some  of  its 
parishes  are  detached  from  the  county,  while  portions  of 
other  counties  extend  within  its  boundaries.  It  is  bounded 
On  the  N.  by  Staffordshire,  E.  by  Warwickshire,  S.  by 
Olouceatershire,  W.  by  Herefordshire,  and  N.W.  by  Shrop- 
shire. The  greatest  length  from  north  to  south  is  34  miles, 
and  it«  breadth  30  miles.  The  area  is  472,453  acres,  or 
aboat  738  square  miles. 


Surface  and  Geology. — The  surface  consists  of  very  fim; 
and  picturesque  hills  and  well-watered  and  fruitful  valleys, 
and  the  county  is  certainly  one  of  tho  fairest  and  most 
picturesque  in  England.  Its  finest  hills  are  tho  well- 
known  Malvern  Hills,  on  ita  southwest  border,  the 
Abberloy  Hills  running  north  from  them,  the  Lickcy  and 
Clcnt  Hills  in  the  east,  and  in  tho  south  the  Bredon  Hills, 
which  are  a  continuation  of  tho  Cotswolds.  The  principal 
rivers  are  the  Severn,  which  is  navigable,  and  runs  tlnougli 
tho  county  from  north  to  south  ;  tho  Stour,  which  joins 
the  Severn  at  Stfcurport ;  the  Teuie,  which  enters  the 
county  at  Tenbury,  receives  tho  Kyre  and  the  Leigh, 
and  falls  into  the  Severn  bulow  Worcester ;  and  the 
Wnrwirk.shire  Avon,  which  joins  the  Severn  at  Tewkesbury. 
Tho  valley  of  the  Severn  is  appropriately  named  the  Vale 
of  Worcester,  and  th.'-t  of  tho  Avon  tho  Yule  of  Kve.slmm, — 
the  latter  being  generally  considered  one  of  the  loveliest 
valleys  in  England.  Tho  rivers  are  well  stocked  with  fish, — 
salmon,  trout,  grayling,  shad,  and  lampreys  being  found 
in  most  of  them. 

The  chief  geological  formation  of  the  county  is  the 
Triassic,  and  a  line  running  north  and  south  through  tho 
Miilvern  'Hills  and  the  Forest  of  Wyre  coalfield  would 
divide  the  hard  and  ancient  Palajozoio  strata  from  the 
softer  and  more  recent  ilesozoic  Black  shales,  of  about 
1000  feet  thick,  rest  upon  the  Hollybush  sandstone  near 
Bransill  Castle  ;  and  the  Silurian  formation  extends  west 
of  the  Malverns  as  far  as  Abberley.  The  sandstone 
known  as  Jlay  Hill  exists  in  the  south-west,  reaching 
tho  Herefordshire  Beacon;  fossils  are. often  found  in  it. 
To  the  west  of  Raggedston  and  Midsummer  Hills  tho 
Cambrian  formation  extends ;  this  also  is  fairly  rich  in 
fossils.  There  is  but  little  of  the  Old  Red  Sandstone  in 
the  county,  but  the  Carboniferous  formation  extends  from 
the  Forest  of  Wyre  co.-vlfield  to  the  Abberley  Hill.s,  and 
from  Bewdley  to  the  western  limits  of  the  county.  The 
Permian  formation  is  found  near  Martley,  Abberley, 
Bewdley,  and  the  Clent  Hills,  while  red  inarLs  and  sand- 
stones of  the  Triassic  period  constitute  about  three-fourths 
of  the  county.  At  Droilwich  and  in  the  Vale  of  Evesham 
limestones  and  a  bluish  clay  exist;  and  in  the  gravels 
deposited  by  the  Severn  and  the  Avon  the  remains  of 
extinct  mammals  have  been  found. 

ClimaU  and  AyricuUitre. — The  climato  is  generally  equable 
and  healthy,  and  is  very  favourable  to  the  cultivation  of  fruiC, 
vegetables,  and  hops,  for  which  Worcestershire  has  long  held  a 
high  reputation,  the  red  marls  and  the  rich  loams  which  are  so 
prevalent  being  good  both  for  market  gardens  and  tillage.  Its 
agricultural  production  consists  principally  of  wheat,  barley,  beans, 
fruit,  and  hops,  in  tho  cultivation  of  which  great  care  and  skill 
areem]>loycd.  The  large  and  well-stocked  orchards,  the  picturesque 
hop  fields,  and  the  wonderfully  productive  market  gardens  are 
the  iiride  of  the  county,  and  one  of  the  most  attractive  objects 
to  all  visitors.  According  to' the  agricultural  returns  for  1837, 
the  area  under  cultivation  w,as  401,936  acres,  distributed  as 
follows: — corn  crops,  90,735;  green  crops,  32,709;  elover  and 
rotation  grasses,  31,519;  permanent  pasture,  232,998;  flax,  2; 
hops,  2828;  and  fallow,  11,1-15.  The  area  under  orchards  was 
13,687  acres;  market  gardens,  3525  ;  and  nursery  grounds,  386.  In 
1881 — the  latest  return — there  were  18,871  acr:s  under  woods  and 
plantations.  The  number  of  horses  in  1887  was  20,249,  of  which 
14,155  were  used  solely  for  agriculture;  cow-s  in  milk  or  calf, 
27,808;  other  cattle,  38,-<72;  sheep,  174,371,  of  which  75,065  were 
under  one  yetir;  pigs,  33,695. 

According  to  the  landowners'  return  of  1872-S,  the  total  number 
of  proprietors  in  the  county  w-as  21,804,  po.ssessing  441,000  acres, 
with  a  gross  annual  estimated  rent.il  of  £1,685,736.  Of  the  owners, 
only  5796  possessed  one  acre  or  upwards.  There  were  also  341i; 
acres  of  waste  land.  The  following  are  the  names  of  the  larger 
landowners: — earl  of  Dudley,  14,099  acres;  earl  of  Coventrv, 
13,021;  Earl  Beauchamp,  10,624;  Lord  Windsor,  £519;  Harry 
F.  Vernon,  7448;  Earl  Somers,  6265;  Lord  Lytteltou,  5908;  the 
Ecclesiastical  Commissioners,  5213;  R.  Berkeley,  4812;  Duo 
D'Aumale,  4C01 ;  Sir  John  Pakington',  4868;  Lord  Korthwitic, 
4215;  and  Sir  F.  Winnington,  4106. 

IndutlTiet. — Agriculture  iu  its  various  branches  is  the  princi[ial 
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industry  of  tlie  coanty.  Its  mineral  wealth  consists  of  ooM,  iron, 
ftnd  salt ;  and  a  considerable  number  of  people  find  employment  iu 
the  quarries  of  limestone  around  Pcrshcre  and  Ercsham,  and  at 
other  qdirries  of  frecstonft   and   flagstoce.     There   is  not  much 

mining  ill  *'       ■ '^  -  'irgcst  number  of  artisans  are  employed 

in  the  var  -,  as  the  making  of  nails,  at  Halt^owcn 

and  tlie  r.  ..        ^.  and  of  needles  at  Rcdditch,  Astwood 

Bank,  and  <.li<.-.vhc:c.  Uljss  is  largely  produced  at  Dudley  and 
Stourliridse.  AVotcester  is  famous  for  its  porcelain,  its  gloves,  and 
its  ciSachbiiilding,  and  Kidderminster  for  its  carpets.  The  salt 
works  at  Droitwich  are  as  old  as  the  Homan  occupation,  and  there 
are  othirs  at  Stoke.  There  are  a  large  variety  of  othct  trades, 
inclui!in>»  crate  miking,  coke  burning,  alkaJi,  vinegar,  ar.J  vitriol 
workr,  button  niaking.leather  staining, paper  making,  and  tanning. 

Couuiiuiiiailion. — The  county  is  well  provided  with  railways  and 
canals.  The  roads  are  good,  and  the  means  of  intercourse  and 
communication  are  excellent. 

Administration  aud  Poputaiian. — Worcestershire  comprises  five 
hundreds  (Halfshire,  Doddingtree,  Oswaldslnw,  Pershoro,  and 
Blackenburst),  the  city  of  Worcester,  and  the  municipal  boroughs 
of  Bewdley,  Droitwich,  Dudley,  Evesham,  and  Kidderminster. 
There  are  eleven  market  towns.  The  city  of  Worcester  has  a 
separate  court  of  quarter  sessions,  and  a  commission  of  the  peace,  and 
all  the  boroughs  have  commissions  of  the  peace.  It  isiu  the  Oxford 
circuit ;  the  assizes  as  well  as  quarter  sessions  are  held  at  Worcester. 
There  is  one  court  of  quarter  sessions  in  the  whole  county,  and  there 
are  sixteen  petty  sessional  divisions.  The  shire  contains  243  civil 
parishes,  and  is  mostly  in  the  diocese  of  Worcester  but  partly  ia 
that  of  Hereford.  The  princij^al  places  besides  the  city  of  Worcester 
are  Bewdky  (population  3088  in  1891),  Bromsgrove  (12,813),  Droit- 
wfch  (3761),  Dudley  (46,252),  Evesham  (SI  12),  Halesowen  (7763), 
Kidderminster  (24,270),  Oldburv  (18,841),  Redditch(9961),  Stour- 
bridge (9757),  and  Tenbory  (20S3). 

By  thc'Redistribution  Act  of  1S85,  the  county  wss  divided  into 
three  parliami^ntary  boroughs  and  five  county  divisions.  The 
boroughs,  each,  returning  one  member,  are  Dudley,  Kidderminster, 
and  Worcester;  the  county  divisions  are  West  (Bewdley),  East, 
South  (Eveslum),  Mid  (Droitwich),  and  North  (Oldbur'vl.  The 
population  in  1861  was  307,397:  in  1871,  338,837;  and  'in  1881, 
380,283  (males  184,203,  females  196.078).  The  number  of  persons 
to  an  acre  was  080,  and  of  acres  to  a  person  1  ■24. 

y/i.!(i>ry. — Worcestorsliire  was  not  a  district  of  much  importance 
in  the  days  of  the  Roman  occu|^tion  of  Britain.  By  occupying 
Gloucester  the  Romans  held  the  valley  of  the  lower  Severn,  and 
thence  their  roids  ran  to  Hereford,  and  not  till  frtcoiii'umtWroxoUi) 
on  the  side  of  the  Wrekiu  did  they  regard  the  .Severn  valley  as  again 
habital'le.  T:iis  was  due  to  the  fwt  that  the  greater  part  of  the 
district  now  contained  in  Worcestershire  was  forest  and  jungle,  not 
inviting  occupation  to  the  colonist.  Here  and  there  the  Romans 
held  a  military  outnost,  as  at  Worcester,  keeping  on  the  cast  side 
of  the  river  ;  hut  tnc  west  side  was  left  to  the  Britons,  who  foiuid 
a  home  en  the  summits  cf  the  Malvom  Hills.  H  was  long  l-f>  ;e 
the  English  invaders  thought  the  Severn  valley  worthy  of  tl<ir 
arms;  but  in  the  beginning  of  the  7th  century  the  tribe  of  the 
Hwiccas  was  in  possession  of  the  lands  now  contained  in  Wsr^vick- 

•hire,  Worcest-— ' '  Clouceslershire.     The  Hwiccai  formed 

port  of  the  jr  :  'm,   and  when  Archbishop  Theodiie 

undertook  the  •  organization  of  England  ho  setup  at 

Worcester  a  bishc-.  ■.  f  tl.^;  Hwiccas,  and  the  diocese  of  Woicester. 

continued  to  mark  the  limits  of  the  Hwiccan  territory  till  Henry 

VIII.  founded  the  se)Kirate  see  of  Gloucester, 

'    The  church  was  the  main  instrument  of  civilization  iu  Wor- 

ceatenhira.     Tli'  ntib-y  "f  F.v"<h.-m  w-.i  the  rontrf  nf  nrjrrnlf'ir.il 

life  along  the  v.."  ^' 

clearing  of  the  i 

M«..v.,'i.r  r..:  ..  , 

W' :  li  01  the  land  was  given  tn  e<iriy  times 

to  ■  -i'ted  of  frtr^'-t  wlh'*h  wn*  on)v  ■lowlv 
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slowly.  From  early  times  the  silt  mines  at  Droitwich  ware  worked, 
and  a  "salt-way"  was  made  for  the  carriage  of  their  produce.  A 
trade  with  Wales  and  Bristol  w.is  establisheJ,  and  clothiers  sent 
their  w.^es  from  Bcwdlcy  and  Worcester  down  the  Severn.  The 
dissolution  of  the  monasteries  alTected  veiy  seriously  a  distii-'t 
which  was  so  closely  connected  with  the  church,  and  it  was 
seme  time  before  it  re>;ovcrcd  from  the  shock  which  its  social  life 
then  received.  In  the  great  civil  war  Worcestershire,  in  common 
with  the  west  of  England,  was  Royalist,  and  suffered  consiJerably 
from  the  Parliamentary  forces,  hi  1651  Charles  II.  with  the 
Scottish  army  marched  to  Worcester,  where  he  was  welcomed 
by  the  citizens.  Cromwell  followed,  and  took  »p  his  position  on 
the  Red  Hill  just  outside  the  city  gates.  Lambert  succeeded  in 
passing  the  Severn  at  Upton,  and  drove  back  the  Royalist  trao|is 
to  the  neighbourhood  of  Worcester,  on  the  other  side  of  the 
Severn.  Cnailes  determined  to  take  advantage  of  this  divisiou  of 
the  Parliamentary  army  on  the  two  sides  of  the  river,  and  ma.le  an 
attack  on  Cromwell's  camp.  At  first  he  was  successful,  but  Crom- 
well was  reinforced  by  Lambert's  troops  from  the  other  side  in  time 
to  drive  back  Charles's  foot,  who  were  not  supported  by  the  Scotii»h 
horse.  Their  rout  was  complete  ;  Charles  managed  to  escape  into 
the  city,  where  he  escaped  m  disguise,  and  began  his  adventurous 
journey  to  Boscobel.  Since  that  time  Worcestershire  has  pursued 
a  course  of  peacefid  development. 

Sec  Naih,  Itiitory  6/  WorftlteTthirt  (1  xcW  fol.,  1795):  Ctmmbcn, /Ifo^ra^^af 
Jllutti-iitUni  of  WoreejttrsAirt  (1820);  Turbcnille,  iycrret:ersk(rt  tm  Ifit  J9t\ 
Ctnlury  (18:^2);  Allies,  Anlttjuilitt  anj  Foik-Ler*  tf  Worfttttn/tirt  (lU'i),  and 
Notlke,  Ouldi  to  ifcrrftUriMre  (ll-CSJL 

WORCESTER,  an  episcopal  city,  municipal  and  parlia- 
mentary borough,  the  capital  of  the  above  county,  and  a 
county  of  itself,  is  situated  on  the  etstern  bank  of  the 
Severn,  120  miles  from  London  by  rail,  and  a  little  over 
26  from  Birmingham. 

The  principal  building  and  chief  glory  of  the  city  is  the 
cathedral.  The  see  was  founded  by  the  advice  of  Arch- 
bishop Theodore  in  673,  though,  owing  to  opposition  on  the 
part  of  the  bisho^p  of  Lichfield,  it  was  not  finally  established 
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rUn  of  Worcester. 

till  780.  In  iu-t  formation  the  tribal  division  was  followed, 
and  it  contained  the  people  of  the  Hwiccas,  The  bishop's 
church  f  f  St  Peter's,  with  its  secular  canons,  was  absorbed 
by  Bishop  Oswald  into  the  inonimtcry  of  St  Mary.  The 
canons  became  monks,  and  in  983  Oswald  finished  the 
building  of  a  new  monastic  cathedral.  After  thj  Nirinan 
ConfjU':st  the  saintly  bishop  of  Worcester,  Wulf.^t.tn,  was 
the  only  En^dish  prclatQ  who  was  left  in  jios»c."ion  of  his 
see.     Uo  so  far  adopted  Norman  cuatoms  oa  to  undertakg 
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the  building  of  a  great  church  of  stone  acconliti);  to  tho 
Norman  pattcriu  In  10St>  an  incursion  of  tho  Welsh 
(toppoil  hij  labours  for  a  time,  but  in  1094  he  held  n 
stuckI  in  tho  cry^it.  Of  tho  work  of  WulfsUm,  tho  outer 
Willi  of  tho  nive,  nisles,  a  ^wirt  of  tho  walls  of  tho  tran- 
septs, some  shiifls,  ami  tlio  crypt  remain.  The  crypt  is 
apsiil.tl,  ft  stylo  of  which  there  are  only  four  examples  in 
EnglanJ— Winchester,  ^1079  ;  Worcester,  10S4  ;  Glou- 
cester, I0S9  ;  and  Canterburj-,  1096.  Wulfstan's  building 
seems  to  have  extended  no  farther  than  tho  transepts,  but 
the  nave  was  continueil,  though  much  of  it  was  destroyed 
by  the  fall  of  the  central  tower  in  1 1 75.  In  1  :^03  Wulfstan 
was  cononi/ed,  and  tho  monks,  growing  richer  by  the 
offerings  at  his  shrine,  tinished  tho  cathedral  in  121G. 
Soon  after  this  date  they  built  a  lady  chapel  at  the  cast 
end,  extending  the  building  by  50  feet ;  then  they  were 
so  sijtisfied  with  their  new  work  that  the  choir  was  rebuilt 
to  match  in  the  Ej>rly  English  style.  Tho  nave  was 
simiUirly  remodelled  in  the  14th  century,  the  north  side  in 
the  Decorated,  the  south  side  in  tho  I'erpendicular  style. 
The  building  is  cruciform,  and  is  without  transept  aisle?, 
but  has  secondary  transepts  to  the  choir.  The  tower  is  in 
the  centre,  and  is  1G2  feet  high.  There  is  au  interesting 
chapter  house  of  Late  Norman  architecture,  a  round  build- 
ing with  its  stone  roof  supported  on  a  central  pillar.  The 
refectory  is  a  fine  room  of  Decorated  architecture,  and  the 
cloisters  are  Perpendicular.  The  cathedral  was  very  much 
out  of  repair  in  iS.i7,  when  the  restoration  was  undertaken 
by  Uie  cathedral  architect,  Mr  Perkins,  in  which  most  of 
the  *ork  of  previous  generations  was  wholly  swept  away, 
and  in  some  important  particulars  replaced  by  conjectural 
work  of  Early  English  style.  The  cost  was  about  £100,000, 
raised  principally  by  public  subscription,  tboui;h  for  four 
years  the  dean  and  chapter  had  provided  the  funds 
required. 

In  the  cathedral  are  several  good  monuments  and 
monumental  effigies.  That  of  King  John,  in  the  choir,  is 
tho  earliest  sepulchral  effigy  of  an  English  king  in  tho 
country.  There  is  an  altar  tomb,  in  a  chantry  chapel,  of 
Arthur,  prince  of  Wales,  son  of  Henry  VI F.,  who  died  in 
1503.  There  are  also  monuments  of  John  Gauden,  the 
bishop  who  wrote  Ifcii  Basilike,  so  often  attributed  to 
Charles  I.,  of  Bishop  Hough  by  Roubillac,  and  of  Mrs 
Digby  by  Chantrey.  There  are  many  other  monuments  ; 
and  in  the  north  alley  of  the  cloister  is  a  stono  on  which 
is  cut  tho  .sad  and  significant  word  "Miserrimus,"  atd 
nothing  more — a  tragedy  in  a  single  word. 

There  are  eleven  i)arish  churches  in  the  city  : — St  Helen's, 
the  oldest,  was  rebuilt  in  1820;  St  Albans,  ancienty 
jwrtially  restored  in  lt>50  ;  AllSaints,  bnilt  in  1740,  which 
contains  a  i^cal  of  ten  bulls ;  St  Andrew's,  repewed  in 
1850';  St  Nicholas,  begun  in  172S  and  finished  in  1730; 
St  Martin's,  erected  in  1772;  St  Swithin's,  in  1736;  St 
Peter's,  dating  from  IGiJG,  which  has  annexed  to  it  the 
chapelry  of  Whittington  ;  St  Michael's,  in  Bcdwardine, 
modern;  St  John's,  Hedwardine,  made  a  parish  church  in 
1371 ;  and  St  Clement's,  built  in  1823.  In  1874  a  parish 
was  formed  out  of  Claiue.s,  name<l  the  Tything,  and  in  187G 
the  church  (.St  Mary  Masdalene)  was  built ;  St  Paul's  was 
built  in  1837,  and  constituted  a  separate  parish  in  1844; 
St  George's,  built  by  subscription  in  1830,  was  made  a 
pari?h  out  of  Claines,  in  18G2  ;  Holy  Trinity,  erected  in 
1865,  was  formed  a  parish  in  1866.  There  are  also  a 
Roman  Catholic  chapel  and  places  of  worship  for  all 
description?  of  Dissenters. 

There  are  no  remains  of  the  old  castle  of  Worcester ;  it 
adjoined  the  monastery  so  closely  that  King  John  gave 
its  yard  to  the  monks,  and  after  that  time  it  cea-^ed  to  be 
a  8tron;;hold.  The  Conimandcry,  founded  by  St  Wulfstan 
in  1095,  is  one  of  the  "rarest  specimeui  of  early  house 


architecture  in  cxi.stonco.".>  The  hall  contains  au  open 
timber  roof  of  tho  time  of  Henry  'VII.,  "a  good  l>ay 
window,  a  fine  door,  tho  projecting  canopy  of  tho  dais,  a 
music-screen  and  gallery,  and  soino  fragments  of  stained 
glass."  Tho  cathedral  grammar  school,  founded  by  Henry 
VIII.  in  1541,  occupies  the  refectory  of  the  old  monastery, 
which  has  just  been  restored  by  Mr  Christian,  and  has 
many  interesting  architectural  features. 

The  guild-hall,  built  in  1723,  is  an  admirable  building 
in  the  Italian  style  ;  it  contains  a  portrait  of  George  III., 
iminted  by  Sir  Joshua  Reynolds,  and  presented  by  the 
king  to  commemorate  his  visit  to  the  city  at  the  triennial 
musical  festival  in  1788.  The  corporation  possess  .'ome 
very  interesting  old  charters  and  manuscripts,  and  good 
municipal  regalia.  The  shire-hall,  erected  in  1835  at  a 
cost  of  .£35,000,  is  a  fine  stone  building  in  the  Ionic  style, 
with  a  portico  supported  by  six  fluted  columns.  The 
county  jail,  built  in  1809  at  a  cost  of  £19,000,  was 
entirely  reconstructed  on  the  separate  principle  in  lSfi(\ 
at  a  further  cost  of  £24,000.  The  infirmary  was  built 
in  1770,  the  dispensary  in  1822,  and  the  o[ililhalmic  insti- 
tution in  I8GG.  There  is  a  museum  of  natural  history; 
and  a  free  library  was  opened  in  1881.  Worcester  has  long 
been  famous  for  several  important  branches  of  industry. 
The  Clothiers'  Company  possess  a  charter  granted  by  Queen 
Elizabeth  ;  but  the  great  industries  are  now  the  manufac- 
ture of  gloves  and  of  porcelain.  A  company  of  glovers 
was  incorporated  in  16G1;  it  is  principally  occupied  with 
the  niaking  of  skin  gloves,  in  which  the  skins  of  deer, 
sheep,  lamb.s,  goats,  and  kids  are  used.  The  manufacture 
of  porcelain  was  introduced  by  Dr  Wall,  a  Worcester 
physician,  iu  1751  (see  vol.  xix.  p.  642).  The  materials 
employed  are  china  clay  and  china  stone  from  Cornwall, 
felspaf  from  Sweden,  fire-clay  from  Stourbridge  and 
Broseley, marl,  flint,  and  calcined'  bones.  Pickles  and 
sauces  are  among  the  notable  productions  of  the  city : 
and  among  its  other  trades  are  those  of  carriage  making, 
rope  and  twine  spinning,  boat  and  barge  building,  tanning, 
and  tho  production  of  chemical  manures  and  of  cider  and 
perry. 

The  charities  of  Worcester  are  numerous,  and  include 
St  Oswald's  hospital,  Nasli's  almshouses,  Wyatt's  alms- 
houses, the  Berkeley  hospital,  Goulding  hospital,  Shew- 
ring's  hospital,  Inglethorpe's  almshouses,  Waklgrave's  alni.s- 
houscii,  Moore's  blue-coat  school.  Queen  Elizabeth's  charity, 
and  others,  which  produce  an  annual  income  of  more  than 
£10,000.  The  iiopulatioii  of  the  city  and  municipal 
borough  (area  1263  acres)  iu  1871  was  33,226  and  in 
1881  it  was  33,956.  The  population  of  the  parliamentary 
borough  (area  3266  acres)  in  1871  was  38.116  and  i^i 
1881  it  was  40,354. 

Amonj;  tho  cliartei-s  .still  preservcil  ni  the  guild-liall  is  one  of 
RichnrJ  I.  dattd  NovtmliLL-  1-2,  118D,  wliicli  giants  to  tlic  burge.s.'-ea 
to  hold  of  tlie  king  and  liis  heirs  the  town  of  Worcester  at  a  ycaily 
rental  of  £24.  lii  tlic  reign  of  Pliilip  and  Jl.ary  tlio  town  was 
raised  to  the  dignity  of  a  city,  and  tliis  wiili  otlicr  piivileges  was 
confirme<l  by  Eli/abeth  in  1558;  and  in  1(;22  James  I.  granted  a 
cliarter  ordaining'  that  the  city  »h;ill  be  a  free  city  of  itself,  and  a 
county  separate  front  all  other  conntics.  From  the  time  of  lidwanl 
I.  until  1885  Worcester  lelnineil  two  nicniliers  to  parliament,  bnt 
the  number  was  tlien  reduced  to  one.  Mnnicinaliy  the  tity  is 
divided  into  live  wards.  The  comity  assizes  arc  Indil  in  the  eity, 
as  are  also  the  rpiarter  sessions,  the  county  court,  the  boron;;h 
conrt,  town  ami  county  petty  .sessions,  and  the  ecclesiastical  and 
probate  court. 

The  Romans  fouml  a  British  settlement  and  held  it  as  a  military 
station,  to  which  they  gave  the  nanre  Vifjorna.  liy  the  Saxons.it 
w.as  called  Wigorna-ceaster,  whenc'c  we  have  the  pn-sent  name  of 
Worcester.  It  was  more  than  once  lnunt  and  [-iUaged  by  the 
Danes,  hut  at  the  date  of  the  C'onipiest  it  wa.s  of  sulHcient  import- 
aiice  to  have  a  mint.  From  its  proximity  to  W.tU-s,  it  frcfincntly 
sullered  from  tlie  inroads  of  the  Welsh.  It  was  taken  hy  tho 
enipress  Jlan^l,  and  retaken  by  Stephen,  after  severe  contests.  The 
king  kept  the  Ea»te>-  week  thein  iu  UM,— as  it  is  recorded,  with 
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"great  pomp";  and  in  1234  Henry  HI.  held  the  Whitsnsticle 
festival  in  the  city.  Qu^en  Elizabcthjrestcd  there  in  one  of  her 
p;,\,rcs;vs;  in  ly»7  James  II.  came,  and  touched  for  the  king's 
crif.  He  attenfkd  mass  in  the  CatRolic  chapel ;  but  the  mayor 
and  the  corpsraiion,  though  accompanying  him  to  the  chapel  door, 
5rnily  and  patriotically  declined  to  enter. 

For  the  part  tiii»  -i'-y  took  iu  the  great  civil  war  see  p.  666. 
WOKCESTER,  a  city  and  the  county  seat  of  Worcester 
county,  Massachuietts,  United  States,  is  situated  in  a  region 
of  Glacial  hills,  lakes,  and  ponds,  which  form  varied  and 
pieasing  landscapes,  39  miles  west  of  Boston.  Besides 
the  closely-built  portion,  the  city  includes  a  large  suburban 
district,  which  contains  fourteen  villages  of  various  sizes. 
The  closely-built  portion  is  very  irregularly  laid  out,  con- 
forming in  some  degree  to  the  slope  of  the  ground.  There 
are  197  miles  of  streets,  very  little  of  which  is  paved.  The 
public  parks  have  an  aggregate  area  of  35  acres.  The 
population  in  1885  was  68,389  (20,182,  or  29-51.  per  cent, 
of  foreign  birth).  The  proportion  of  coloured  people  was 
very  small  The  manufacturing  industries  are  very  large 
and  varied;  prominent  among  them  are  the  manufactures  of 
iron  and  steel,  foundryand  machine  shop  products  and  tools, 
and  second  to  these  the  manufacture  of  boots  and  shoes. 

The  settlement  of  Worecster  began  in  1713.  Earlier  attempts 
had  l>eeu  made,  but  the  Incursions  of  Indians  had  frustrated  them.- 
It  W.-.S  incorporated  aa  a  town  in  1722,  but  made  very  slow  progress 
in  growth  until  the  completion  of  the  Boston  and  'Worcester  (now 
Boston  and  Albany)  Railroad  in  1835.  Since  that  date,  with  the 
extension  of  its  railroad  connexions,  it  has  developed  rapidly.  In 
18JS  it  received  a  city  charter,  and  at  present  it  is  the  third  city  ol 
the  S'.ite  in  population  and  wealth.  The  population,  niiich  in 
1765  was  1478  and  in  1790  was  2095,  rose  to  4173  in  1830,  7497 
in  IS-IO,  17.049  in  1650,  41,105  in  1870,  and  58,291  in  18S0. 
WORCESTER,  Florence  of.  See  vol.  ix.  p.  337. 
WOBDSWORTH,  William  (1770-1850),  the  poet, 
was  born  at  Cockermoutb,  on  the  Derwent,  in  Cumber- 
land, on  the  7th  of  April  1770.  His  parentage  ofTers-a 
curious  parallel  to  Scott's :  he  was  the  son  of  an  attorney, 
law-agent  to  the  earl  of  Lonsdale,  a  prosperous  man  in 
his  profession,  descended  from  an  old  Yorkshire  family  of 
landed  gentry.  On  the  mother's  side  also  Wordsworth 
was  connected  with  the  middle  territorial  class :  his 
mother,  Anile  Cookson,  was  the  daughter  of  a  well-to-do 
mercer  in  Penrith,  but  her  mother  was  a  Crackanthorpe, 
whose  ancestors  bad  been  lords  of  the  manor  of  New- 
biggin,  near  Penrith,  from  the  time  of  Edward  III.  Ho 
was  thus,  as  Scott  put  it  in  his  own  case,  come  of 
"  gentle "  kin,  and  like  Scatt  he  was  proud  of  it,  and 
dictated  the  fact  in  his  short  fragment  of  prose  auto- 
biography. .  The  country  squires  and  farmers  whoso  blood 
flowed  in  Wordsworth's  veins  were  not' far  enough  alx)ve 
local  life  to  be  out  of  sympathy  with  it,  and  the  poet's 
interest  in  the  common  sceiica  and  common  folk  of  the 
North  country  hilU  ond  dales  had  a  traceable  hereditary- 

Though  his  parent*  were  of  sturdy  stock,  both  died 
prematurely,  his  mother  when  he  was  five  years  old,  his 
father  when  he  was  thirteen,  the  ultimate  cause  of  death 
in  his  mother's  case  being  exposure  to  cold  in  "a  best 
btdi.om''  in  London,  in  his  father's  exposure  on  a 
('liiiiljcrland  hill,  where  he  had  been  befogged  Wid  lost 
hia  wiiv.  At  the  age  of  eight  Wordsworth  was  sent  to 
tchool  at  Hawkshead,  in  the  Esthwaito  valley  in  Lanca- 
shire His  fnlhcr  dii^d  while  ho  was  there,  and  at  the  age 
of  I  by  bis  uncle  to  St  John's  CoIKge, 

C  •  distinguish  himself  in  the  studies 

ct  .ii/'.l    for  some  time  after   taking  his 

d<  :i;b  ho  did  in  January  1791,  ho  showed 

»:  to  hii  relatives  a  most  {>crveno  reluctance 

t  '  regular  (irofession.     His  mother  had  noted 

hi8."flill,  li.  ">dy,  ond    .     '     '   '    -itior"  in  childhood,  nnd 
it  tecmGd  as  if  thix  fan  nt  wiu  to  be  confirmed 

in  his  maohoud.     After  Ukuji^  i,n\  degree,  ho  wo*  pressed 


to  take  holy  orders,  but  would  not ;  he  had  no  taste  for 
the  law ;  he  idled  a  few  months  aimles-^ly  in  London,  a 
few  months  more  with  a  Welsh  college  friend,  with 
whom  he  had  made  a  pedestrian  tour  in  France  and 
Switzerland  during  his  last  Cambridge  vacation ;  then  in 
the  November  of  1791  be  crossed  to  France,  ostensibly  to 
learn  the  language,  made  the  acquaintance  of  revolu- 
tionaries, sympathized  with  them  vehemently,  and  was 
within  an  ace  of  throwing  in  his  lot  with  the  Brissotins 
to  give  them  the  steady  direction  that  they  needed. 
^^'hen  it  came  to  this,  his  relatives  cut  off  his  supplies, 
and  he  was  obliged  to  return  to  London  towards  the  close 
of  1792.  But  ^ill  he  re-sisted  all  presiure  to  enter  any 
of  the  regular  professions,  published  An  EiYttinr)  Walt 
and  Descriptive  Shichfs  in  1793,  and  in  1794,  still  moving 
about  to  all  appearance  in  stubborn  airolessness  among  his 
friends  and  relatives,  had  no  more  rational  purpose  of 
livelihood  than  drawing  up  the  prospectus  of  a  periodical 
of  strictly  republican  principles  to  be  called  "The  Phil- 
anthropist." At  this  stage,  at  the  age  of  twenty-four, 
Wordsworth  seemed  to  his  friends  a  very  hopeless  and 
impracticable  young  man. 

But  all  the  time  from  his  boyhood  upwards  a  great 
purpose  had  been  growing  and  maturing  in  his  mind. 
The  Prelude  expounds  in  lofty  impassioned  strain,  treat- 
ing of  simple  facts  in  diction  that  would  be  "  poetic  " 
beyond  the  worst  extravagances  of  the  panegyrical  school 
but  for  the  geauine  emotion  that  inspires  its  amplitude  of 
phrase,  how  his  sensibility  for  nature  was  "augmented 
and  sustained,"  and  how  it  never,  except  for  a  brief 
interval,  ceased  to  be  ""creative"  in  the  special  sense  of 
his  subsequent  theory.  But  it  is  with  his  feelings  towards 
nature  that  The  Prelude  mainly  deals ;  it  says  little  re- 
garding the  hisljry  of  his  ambition  to  express  those 
feelings  in  verse.  It  Is  the  autobiography,  not  of  the 
poet  of  nature,  but  of  the  worshipper  and  priest.  The 
salient  incidents  in  the  history  of  the  poet  he  communi- 
cated in  prose  notes  and  in  familiar  discourses.  And  it 
appears  that,  while  ha  was  still  a  schoolboy  of  fourteen, 
the  delight  that  he  took  in  contemplating  and  moralizing 
from  nature  was  mingled  with  the  enthusiasm  of  a  poet's 
ambition  and  joy  in  the  discovery  of  a  fresh  imperfectly 
worked  field.  Commenting  on  the  couplet  in  the  Evening 
Walk— 

"  And,  Tronting  the  bright  west,  yon  oak  entwines 
Its  darkening  boughs  and  leaves  iu  stronger  lines — " 

he  said : 

"  This  is  feejily  and  imjiorfectly  cxprest ;  but  1  recollect  distinctly 
the  very  spot  where  this  lirst  struck  me.  It  was  on  the  way 
between  llawkshc.id  and  AmMcside,  and  gave  me  extreme  pleasui-e. 
The  moment  was  important  in  my  i>octlcal  history ;  for  I  date  from 
it  my  consciousucsfl  of  the  iufiniti)  variety  of  natural  apj>earancca 
which  had  been  unnoticed  bv  the  poets  C7f  any  ape  or  country,  so 
far  as  I  was  acquainted  with  them  ;  and  J  iiincit  n  resolution  to 
supply  in  Mme  degree  the  defieiency.  1  could  not  at  that  time  lura 
been  above  fourtoen  years  of  age." 

About'  the  same  timo  ho  \>Toto,  as  a  school  tasic  at 
Hawkshead,  verses  that  show  corsiderablo  acquaintonce 
with  the  poets  of  his  own  country  at  least,  as  well  a's 
some  previous  practice  in  the  art  of  verse-making.'  The 
fragment  that  st-inds  at  tho  beginning  of  his  collected 
works,  recording  a  resolution  to  end  his  life  among  his 
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natirp  hills,  was  tho  conclusion  of  a  long  poom  written 
whilo  ho  was  still  at  school.     And,  undistinguished  as  ho 
WIS  at  Cambridge  in   the  contest  for  academic  honours, 
the  Etrnin^/  Il'd/v,  his  first  publication,  was  written  during 
his  vacations.'     Ho  published  it  in  1793,  to  show,  as  ho 
&iid,  that  he  could  do  something,  although  bo  had  not 
distinguished  himself  in  university  work.     It  is  significant 
of  his  i^crsistcncy  of  purpose  that  in  this  poem,  as  well  as 
in  the  Discriptive  Skttchfs  founded  on  his  tour  abroad 
during  bis  last  vacation,  ho  is  seen  to  bo  steadily  fulfill- 
ing his  resolution  to  supply  defects  in  the  minute  descrip- 
tion of  nature.     There  are  touches  hero  and  there  of  tho 
bent  of  imagination  that  became  dominant  in  bim  soon 
afterwards,  notably  in  the  moral  aspiration  that  accom- 
panies his  Rfmembrancf  of  Collins  on  tho  Thames  : — 
"  0  Rliili',  fair  stream !  for  ever  so 
Thv  quiet  &oul  oil  all  Iw^towing, 
Till  all  our  minds  for  ever  How 
As  thy  deep  waters  now  are  flowing." 

But  in  the  main  this  first  publication  represents  tho  poet  in 
the  stage  described  in  the  twelfth  book  of  The  Prelude : — 
"  Bent  overmuch  on  superficiil  things, 
Pimpering  myself  with  incagro  novelties 
Of  colour  and  proportion  ;  to  tho  moods 
Of  time  and  season,  to  the  moral  power. 
The  ofTcctions,  and  the  spirit  of  tho  ploco 
Insensible." 

Xature  was  little  more  than  a  picture-gallery  to  him; 

the  pleasures  of  the  eye  bad  all  bat  absolute  dominion ; 

and  he 

"  Roamed  from  hill  to  hill,  from  rock  to  rock, 
Still  cra^'ing  combinations  of  new  forms, 
New  pleasures,  wider  empire  for  the  sight, 
Proud  of  her  own  endowments,  and  rejoiced 
To  lay  tho  inner  faculties  asleep." 

But,  though  he  had  not  yet  found  his  distinctive  aim  as  a 
poet,  he  was  inwardly  bent,  all  the  time  that  his  relatives 
saw  in  bim  only  a  wayward  and  unpromising  aversion  to 
work  in  any  regular  line,  upon  poetry  as  "  his  office  upon 
earth." 

In  this  determination  be  was  strengthened  by  his  sister 
Dorothy,  who  with  rare  devotion  consecrated  her  life 
henceforward  to  his  service.  A  timely  legacy  enabled 
them  to  carry  their  purpose  into  effect.  A  friend  of  his, 
whom  he  had  nursed  in  a  last  illness,  Baisley  Calvert,  son 
of  the  steward  of  the  duke  of  Norfolk,  who  bad  largo 
estates  in  Cumberland,  died  early  in  1795,  leaving  him  a 
legacy  of  £900.  And  here  it  may  be  well  to  notice  how 
opportunely,  as  De  Quincey  half-ruefully  remarked,  money 
always  fell  in  to  Wordsworth,  enabling  him  to  pursue  his 
poetic  career  without  distraction.  Calvert's  bequest  came 
to  him  when  he  was  on  the  point  of  concluding  an  engage- 
ment as  a  journalist  in  London.  On  it  and  other  small 
resources  he  and  his  sister,  thanks  to  her  frugal  manage- 
ment, contrived  to  live  for  nearly  eight  years.  By  the 
end  of  that  time  Lord  Lonsdale,  who  owed  Wordsworth's 
fath'.r  a  large  sum  for  professional  services,  and  had 
steadily  refused  to  pay  it,  died,  and  his  successor  paid  the 
debt  with  interest.  His  wife,  Mary  Hutchinson,  whom 
he  married  in  1802,  brought  him  some  fortune;  and  in 
1613,  when  in  fpite  of  his  plain  living  his  family  began 
to  prtss  upon  his  income,  be  was  appointed  Btampdis- 
tributor  for  Westmorland,  with  an  income  of  X500,  after- 
wards nearly  doubled  by  the  increase  of  his  district.  By 
this  succession  of  timely  godsends,  Wordsworth,  though 

'  In  TAi  I'TcliuU,  book  iv.,  he  speaks  of  hiniselT  during  his  first 
vacation  as  *'harx«sed  with  the  toil  of  verse,  much  pains  and  httle 
progresi.'*     To  the  same  time  belongs  an  iocident  recorded  later  in  the 
lame  book,  when  he  was  leturoing  in  early  morning  from  a  dance- 
"  My  hcon  WRi  fnll :  I  midc  no  vow*,  but  vowi 
Wotc  tli?n  innde  for  me;  bontl  unknown  to  mo 
Wdi  Riven,  fh«t  I  thould  bo,  elw  kioniog  greatly, 

A  dd^iLutcd  t((llll." 


bo  did  not  escape  some  periods  of  sharp  anxiety,  was  saved 
from  the  necessity  of  turning  aside  from  his  voi-ation. 

To  return,  however,  to  tho  tour.-io  of  his  life  from  the 
time  when  ho  resolved  to  labour  with  all  bis  powers  in  the 
otiico  of  poet.  Tha  first  two  years,  during  which  be  lived 
with  bis  self-sacrificing  sister  at  Racedown,"in  Dorset, 
were  spent  in  halfhearted  and  very  imperfectly  successful 
experiments,  satires  in  imitation  of  Juvenal,  the  tragedy 
of  Tlie  Borderers,"  and  a  poem  in  the  Spenserian  stanza, 
tho  poem  now  entitled  (JuiU  and  Sorrow.  How  much 
longer  this  time  of  doubtful  self-distrustful  endeavour 
might  have  continued  is  a  subject  for  curious  speculation; 
an  end  was  put  to  it  by  a  fortunate  incident,  a  visit  from 
Coleridge,  who  had  read  his  first  publication,  and  seen  in 
it,  what  none  of  the  public  critics  had  discerned,  tho  advent 
of  "au  original  poetic  genius."  It  would  he  impossible 
to  exaggerate  the  importance  for  Wordsworth  of  the 
arrival  of  this  enthusiastic  Columbus.  Under  bis  sister's 
genial  influence^  be  was  groping  his  way  doubtfully  out 
of  the  labyrinth  of  poetic  conventions,  beginning  to  see  a 
new  pathos  and  sublimity  in  human  life,  but  not  yet  con- 
vinced except  by  fits  and  starts  of  the  Tightness  of  his 
own  vision.  Stubborn  and  independent  as  Wordsworth 
was,  be  needed  some  friendly  voice  from  the  outer  world 
to  give  bim  confidence  in  himself.  Coleridge  rendered 
him  this  indispensable  service.  He  had  begun  to  seek  bis 
themes  in 

"  Sorrow,  that  is  not  sorrow,  but  delight ; 
And  miserable  love,  that  is  not  pain 
To  hear  of,  for  the  glory  that  redounds 
Therefrom  to  human  kind,  and  what  we  are." 

He  read  to  his  visitor  one  of  these  experiments,  the  story 
of  the  ruined  cottage,  afterwards  introduced  into  the  first 
book  of  The  Excursion.'*  Coleridge,  who  bad  already  seen 
origi:  al  poetic  genius  in  the  poems  published  before,  was 
enthusiastic  in  his  praise  of  them  as  having  "a  character, 
by  books  not  hitherto  reflected,"  and  bis  praise  gave  new 
heart  and  hope  to  the  poet  hitherto  hesitating  and  un- 
certain. 

June  1797  was  the  date  of  this  memorable  visit.  So 
pleasant  was  the  companionship  on  both  sides  that,  when 
Coleridge  returned  to  Nether  Stowey  in  Somerset,  Words- 
worth at  bis  instance  changed  his  quarters  to  Alfo.xden, 
within  a  mile  and  a  half  of  Coleridge's  temporary  resi- 
dence, and  the  two  poets  lived  in  almost  daily  intercourse 
for  the  next  twelve  months.  During  that  period  Words- 
worth's powers  rapidly  expanded  and  matured ;  ideas 
that  had  been  gathering  in  his  mind  for  years,  and  lying 
there  in  dim  confusion,  felt  the  stir  of  a  new  life,  and 
ranged  themselves  in  clearer  shapes  under  the  fresh 
quickening   breath   of    Coleridge's   swift   and    discursive 

'  Not  published  till  18-12.  For  the  history  of  this  tragedy  .seo 
Site}Hoirs,  vol.  i.  p.  113;  for  a  sound,  if  severe,  criticism  of  it,  Mr 
Swinburne's  Misccllanirs,  p.  1]  8.  And  yet  it  was  of  the  blank  verso  of 
The  Borderers  that  Coleridge  spoke  when  he  wrote  to  Cottlo  that  "he 
felt  a  mile  man  by  the  side  of  his  friend." 

"  The  character  of  Dorothy  Wordsworth  is  shown  in  the  extracts 
from  her  Journal  printed  in  tho  Memoirs,  and  in  her  Jiccollrclioiis  of 
a  Tout  in  Scotland,  edited  by  tlie  late  Principal  Shairp,  1874.  Tlio 
poet's  acknowledgments  of  obligation  to  her  wero  not  mere  grateful 
words  thrown  out  at  random — 

"  She  cave  me  eyes,  she  gove  me  cars, 
And  humble  carc»,  and  delicate  fears; 
A  hesn,  the  fountain  of  sweet  tears, 
And  love,  and  faith,  and  Joy." 

The  fourteenth  book  of  TU  Prelude  especi.tlly  enables  us  to  under- 
stand the  full  meaning  of  this  eulogium,  every  word  of  which  has 
been  carefully  weighed.  This  book  contains  a  complete  picture  of 
the  state  of  mind  in  which  Coleridge  found  tho  poet,  when  ho  "seemed 
to  gain  clear  sight  of  a  new  world — a  world,  too.  that  was  fit  to  be 
transmitted  and  made  visible  to  other  eyes." 

*  The  version  read  to  Coleridge,  however,  must  have  been  in  Spen- 
serian stanzas,  if  Coleridge  was  right  in  his  recollection  that  it  w.as  in 
tho  same  metre  with  The  Feiiuik  Varjranl,  the  original  title  of  Vuill 
and  Sortoio. 
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dialectic.  The  radiant  restless  vitality  of  the  more  vari- 
ously gifted  man  stirred  the  stifTer  and  more  sluggish 
r.ature  of  the  recluse  to  its  depths,  and  Coleridge's  quick 
and  generous  appreciation  of  his  power  gave  him  precisely 
the  encouragement  that  he  needed. 

The  Lyrical  Ballads  were  the  jwotic  fruits  of  their  corn- 
pa  nioa.ship.  Out  of  their  frequent  discussions  of  the 
relative  value  of  common  life  and  supernatural  incidents 
as  themes  for  imaginative  treatment  grew  the  idea  of 
writing  a  volume  together,  composed  of  poems  of  the  two 
kinds.  Coleridge  was  to  take  the  supernatural ;  and,  as 
Lis  industry  was  not  equal  to  his  friend's,  this  kind 
was  represented  by  the  Ancient  Jfariner  alone.  Among 
A'v'ordsworth's  contributions  were  The  Female  Vagrant, 
We  are  Seven,  Complaint  of  a  Forsaken  Indian  Woman, 
The  Last  of  the  Flock;  The  Idiot  Boy,  The  Mad  Mother 
("  Hor  eyes  are  wild ")',  The  Thorn,  Goody  Blake  and 
Harry  Gill,  The  Reverie  of  Poor  Susan,  Simon  Lee,  Ex- 
postulation and  Reply,  The  Tables  Turned,  Lines  left  upon 
a  Yciciree  Scat,  An  Old  Man  Travelling  ("Animal  Tran- 
quillity and  Decay "),  Lines  above  Tintern  Abbey.  The 
volume  was  published  by  Cottle  of  Bristol  in  September, 
179S. 

It  is  necessary  to  enumerate  the  contents  of  this  volume 
in  fairness  to  the  contemporaries  of  Wordsworth,  whom  it 
is  tlie  fashion  to  reproach  for  their  cold  or  scofiing  recep- 
tion of  Lis  first  distinctive  work.  Those  Wordsworthians 
kIio  give  up  The  Idiot  Boy,  Goody  Blake,  and  The  Them 
as  mistaken  experiments  have  no  right  to  triumph  over 
the  first  derisive  critics  of  the  Lyrical  Ballads,  or  to 
uondcr  at  the  dulness  that  failed  to  see  at  once  in  this 
humble  issue  from  an  obscure  provincial  press  the  advent 
of  a  great  master  in  literature.  The  poems  that  have  not 
yet  won  general  acceptance  even  among  the  most  devoted 
\\'ordsworthians  formed  a  large  part  of  the  whole  revela- 
tion, and  attention  was  specially  drawn  to  thetn  by  the 
title.  Whila  the  taste  for  The  Idiot  Boy  is  still  uncreated, 
still  far  from  general,  while  critics  of  authority  can  itill 
so  completely  miss  the  poet's  intention  as  to  suggest  that 
the  poem  might  have  been  enjoyable  if  Betty  Foy's  im- 
becile son  had  been  described  as  beautiful  and  the  word 
"  idiot  "  had  not  been  left  to  convey  uncorrected  its  repul- 
sive associations,  while  intimate  disciples  acknowledge 
themaelvcs  unable  to  understand  the  "glee"  with  which 
Wordsworth  told  the.  simple  .story,  and  wonder  whether  he 
intended  it  as  a  "  comic  poem,"'  it  may  be  doubted  whether 
now,  after  nearly  a  century  of  di*ipleship  and  exjiosition, 
the  Lyrical  Bnllnds  would  receive  a  much  more  cordial  or 
much  wider  welcome  than  they  did  in  1798.  It  is  true 
that  Tintern  Abbey  was  in  the  volume;  and  that  all  the 
highest  qualities  of  Wordsworth's  imagination  and  of  his 
vcr!<o  could  bo  illustrated  now  from  the  lyrical  ballads 
pro|icr  in  this  first  publication ;  but  before  we  accuse  our 
j.r,„l,.or«.ior9  of  purblindncss,  corrupt  taste,  and  critical 
:  !'<  is  the  sweet  and  reasonable  custom  of  too 
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many  professing  Wordsworthians,'  we  snould  remeoiber 
that  clear  vision  is  easier  for  us  than  it  was  for  them  whea 
the  revelation  was  fragmentary  and  incomplete; 

Although  Wordsworth  was  not  received  at  first  with  the 
respect  to  which  we  now  see  that  he  was  entitled,  his 
power  was  not  entirely  without  recognition.  There  is  a 
curious  commercial  evidence  of  this,  which  ought  to  bo 
noted,  because  a  pervei-sion  of  the  fact  is  sometimes  used 
to  exaggerate  the  supposed  neglect  ol  Wordsworth  at  the 
outset  of  his  career.  When  the  Longmans  took  over 
Cottle's  publishing  business  in  1799,  the  value  of  the 
copyright  of  the  Lyrical  Ballads,  for  which  Cottle  had 
paid  thirty  guinea.^  was  assessed  at  nil.  Cottle  therefore 
begged  that  it  might  be  excluded  altogether  from  the 
bargain,  and  presented  it  to  the  authors.  But  in  1800, 
when  the  first  edition  was  exhausted,  the  Longmans  oSered 
Wordsworth  XlOO  for  two  issues  of  a  new  edition  with  an 
additional  volume  and  an  explanatory  preface.  The  sura 
was  small  compared  with  what  Scott  and  Byron  soon 
afterwards  received,  but  it  shows  that  the  public  neglect 
was  not  quite  so  complete  as  is  sometimes  represented. 
Another  edition  was  called  for  in  1802,  and  a  fourth  in 
1S05.  The  new  volume  in  the  1800  edition  was  made  op 
of  poems  composed  during  his  residence  at  Goslar  in  the 
winter  of  1798-99,  and  after  his  settlement  at  Grasmere 
in  December  1799.  It  contained  a  large  portion  of  poems 
now  universally  accepted  : — Ruth,  Nutting,  Three  Years  She 
Grew,  A  Poet's  Epitaph,  Ilarlleap  Well,  Lucy  Gray,  Th» 
Brothers,  Michael,  The  Old  Cumberland  Beggar,  Poems  on 
the  Naming  of  Places.  But  it  contained  aliio  the.  famous 
Preface,  in  which  he  infuriated  critics  by  presuming  to 
defend  his  eccentricities  in  an  elaborate  theory  of  poetry 
and  poetic  diction. 

Comparatively  few  in  the  present  day  have  actually  read 
and  studied  this  famous  document,  although  it  is  con- 
stantly referred  to  as  a  sort  of  revolutionary  ])roclamation 
against  the  established  taste  of  the  eighteenth  century. 
For  one  that  has  read  Wordsworth's  original,  hundreds 
have  read  Coleridge's  brilliant  criticism,  and  the  fixed  con- 
ception of  the  doctrines  actually  put  forth  by  Wordsworth  is 
taken  from  this.  Now,  although  the  Preface  and  the  ex- 
tensive and  bitter  discussion  provoked  by  it  hod  not  a  tithe 
of  the  influence  on  poetry  ascribed  to  it  by  a  natural  liking 
for  sudden  changes  and  simple  personal  agencies,  although 
the  result  on  literary  practice  was  little  more  than  the 
banishment  of  a  few  overdriven  phrtisos  and  figures  of 
speech  from  poetic  diction,-*  it  is  desirable,  considering  the 
celebrity  of  the  affair,  that  Wordsworth's  exact  i>osition 
should  bo  made  clear.  To  do  this  is  to  contradict  several 
"vulgar  errors"  on  the  subject,  probably  too  vulgar  and 
deeply  rooted  to  lie  affected  by  any  exposure,  Coleridge's 
criticism  of  his  friend's  theory  proceeded  avowedly  "on 
the  assumption  that  his  words  had  been  rightly  interpreted, 
as  puriHirting  thct  the  proper  diction  for  poetry  in  general 
consists  altogether  in  a  language  taken,  with  duo  sxcep- 
tions,  from  the  mouths  of  men  in  real  life,  a  language  ''vhich 
actually  constitutes  the  natural  conversation  of  men  under 
the  influence  of  natural  feelings."  Coleridge  assumed 
further  that,  when  Wordsworth  spoke  of  there  being  '  no 
essential  difference  between  the  language  of  prose  ai'd 
metrical  composition,"  bo  me.int  by  language  not  the 
mere  words  but  the  style,  tlio  structure,  and  the  order  of 
the  sentences  ;  on  this  assumption  he  argued  as  if  Words- 
worth had  held  that  the  metrical  order  iihould  nlwsys  Im; 
the  Fame  as  tho  prose  order.  Given  these  assumptions, 
which  formed   tho  popular  intcrprclAtion   of   tho   theory 

'I  'ly,  incoDsiittnl,  s«  tbstr  mutsr 

WW  1     ■ .  ,1. 

'  Sir  Henry  Tuylor,  one  »r  iIk  iiiott  srut>  tu<1  Jntllciout  of  Word*- 
wnrib*«  rhamiiioD*.  csitie  to  Ihls  couiliuion  In  1934. 


WORDSWORTH 


G71 


Vv  its  opponenUi,  \l  was  easy  to  demonstrate  its  nbsurJity, 
aiiJ  t\!i.i>!i:i'  i»  very  generally  suppasod  to  liave  given 
>Vi>:'  lieory  in  its  bare  and  naked  extravagance 

the  >  '  !•.     Hut  tho  triitli  is  that  neither  of  the 

two  assumptions  is  warranted ;  not  only  so,  but  both 
wtro  expressly  disclaimed  by  Wordsworth  in  tho  Preface 
it£clf.  There  is  not  a  single  qualification  introduced  by 
Colcridgu  in  correction  of  tho  theory  that  was  not  made 
by  Wordsworth  himself  in  tho  orii;inal  stoteinent.'  In  tlie 
first  place,  it  was  not  put  forward  as  a  theory  of  poetry  in 
general,  though  from  tho  vigour  with  which  he  carried  the 
war  into  the  enemy's  country  it  was  naturally  enough  for 
polemic  purjioscs  taken  as  such ;  it  was  a  statement  and 
defence  of  the  principles  on  which  his  own  poems  cf 
humbler  life  were  connKised,  undertaken  at  tho  instance  of 
friends  interested  in  "a  class  of  poetry  well  adapted  to  in- 
terest mankind  permanently,  and  not  unimportant  in  the 
quality  and  in  the  multiplicity  of  its  moral  relations."  He 
assailed  the  public  taste  as  "depraved,"  first  and  mainly  in 
so  far  03  it  was  adverse  to  simple  incidents  simply  treated, 
being  accustomed  to  "gross  and  violent  stimulants," 
"craving  after  extraordinary  incident,"  possessed  with  a 
"degrading  thirst  after  outrageous  stimulation,"  "  frantic 
novels,  sickly  and  stupid  German  tragedies,  and  defuges 
of  idle  and  extravagant  stories  in  verse."  This,  and  not 
adherence  to  the  classical  rule  of  Pope,  which  had 
really  suticred  deposition  a  good  half  century  before,  was 
the  first  count  in  Wordsworth's  defensive  indictment  of 
tlift  taste  of  his  age.  To  make  it  perfectly  clear  that  he 
was  pleading  on!y  for  his  own  maligned  and  misunder- 
stood ix)cms,  he  repeated  at  the  close  of  the  Preface  that, 
"if  his  purpose  were  fulfilled,  a  species  of  jKietry  woiUd  be 
produced  which  is  genuine  poetry,  in  its  nature  well 
adapted  to  interest  mankind,  ic."  It  is  true  that  he  said 
also  that,  "in  order  entirely  to  enjoy  the  poetry  which  I  am 
recommending,  it  would  be  necessary  to  give  up  much  cf 
what  is  ordinarily  enjoyed  ";  but  the  context  makes  it  plain 
that  in  so  saying  he  referred  to  startling  incident  and 
gaudy  ornament,  his  own  purpose  being  to  make  "the  feel- 
ing givB  importance  to  the  action  and  situation,  not  the 
action  and  situation  to  the  feeling,"  and  to  use  language 
as  near  as  possible  to  the  language  of  real  life.  In  the 
second  place,  as  regards  this  language  of  real  life,  and  the 
"poetic  diction,"  the  liking  for  which  was  the  second 
count  in  his  indictment  of-  the  public  taste,  it  is  most 
explicitly  clear  that,  when  he  said  fliat  there  was  no 
essential  difference  between  the  language  of  poetry  and 
the  language  of  prose,  he  meant  .words,  plain  and  figur- 
ative, and  not  structure  and  order,  or,  as  Coleridge  other- 
wise puts  it,  the  "ordonnance",of  composition.  Coleridge 
says  that  if  he  meant  this  he  was  only  uttering  a  truism, 
which  nobody  that  knew  Wordsworth  would  suspect  him 
of  doing  ;  but,  strange  to  say,  it  is  as  a  truism,  nominally 
acknowledged  by  everybody,  that  Wordsworth  does  ad- 
vance his  doctrine  on  this  point.  Only  he  adds — "  if  in 
what  I  am  about  to  say  it  shall  appear  to  some  that  my 
labour  is  unnecessary,  and  that  I  am  like  a  man  fighting  a 
^  —        — ^^^— .^— ^_^____— „_^^_- 

AUhongli  Coleridge  maVei  the  qualifications  more  prominent  tlian 
they  were  in  the  original  ntatemcnt,  tho  two  theories  are  at  bottom 
to  closely  the  same  thut  one  is  sometimes  inclined  to  suspect  that 
puts,  at  leasl,  of  the  original  emanated  from  tho  fertile  mind  of  Cole- 
ridge him&elf.  Tlie  two  poets  certainly  discussed  the  subject  together 
in  Somerset  when  the  fir*t  ballads  were  written,  and  Coleridge  was 
>t  Gnsmere  when  the  Preface  was  prepared  in  1800.  Tho  diction 
of  the  Preface  is  curiously  Hartleian,  and,  when  they  first  mot,  Cole- 
ridge was  a  devotetl  disciple  of  Hartley,  naming  his  first  sou  after  the 
philosopher,  while  Wordsworth  de'twted  analytic  pHychology.  If 
Coleridge  did  contribute  to  the  original  tieory  in  1798  or  1800,  he 
■was  likely  enough  to  have  forgotten  the  fact  by  18H.  At  my  rale 
he  evidently  wrote  his  criticism  without  making  a  close  study  of  tlie 
Preface,  and  what  he  did  in  eflect  Tvaa  to  restate  the  origiual  theory 
•gainst  popular  mucoiK«(tioiu  of  it. 


battle  without  enemies,  sucb  persons  may  be  remiiuK'd 
that,  whatever  bo  the  language  outwardly  lioliUn  by  men, 
a  practical  faith  in  tho  opinions  which  I  am  wishing;  to 
establish  is  almost  unknown':  and  what  he  wi.slu'd  to 
establish',  as  may  be  seen  by  any  person  of  avcrnso  iiiiclli- 
genco  who  grapples  honestly  with  \i\f  stiff  and  coiuU'nM.d 
exposition,  and  interpTcls  it  with  nfcreiicc  to  the  lontio- 
ver.sy  in  which  it  was  an  incident,  was  lliu  simple  truth 4 
that  what  is  false,  unreal,  allccted,  bombastic,  or  non-  \ 
sciisical  in  prose  is  not  less  so  in  vcise.  There  was  no 
greater  heresy  than  this  in  Wordowoith's  theuiy  of  jioetic 
diction.  The  form  in  which  he  expresses  the  thcoiy  was 
conditioned  by  the  circumstances  of  the  jioleniic,  and 
readers  were  put  on  a  false  scent  by  his  purely  incidental 
and  collateral  and  very  much  overstrained  defence  of  the 
language  of  rustics,  as  being  less  conventional  and  inoro 
permanent,  and  therefore  bettor  fitted  to  alford  materials 
for  the  poet's  selection  But  this  was  a  side  issue,  a  para- 
doxical retort  on  his  critics,  seized  upon  by  tliciii  in  turn 
and  made  prominent  as  a  matter  for  easy  ridicule  ;  all  that 
he  says  on  this  head  might  be  out  out  of  the  Preface  with- 
out affecting  in  tlie  least  his  main  thesis.  The  drift  of 
this  is  fairly  ap|iaront  all  through,  but  stands  out  in  un- 
mistakable clearness  in  his  criticism  of  the  passages  from 
Johnson  and  Cowper. 

"  But  tho  sound  of  the  cliuvch-goiug  bell 
These  valleys  and  rooks  never  heard, 
Ne'er  sighed  at  the  soiiiul  of  a  kuell 
Or  smiled  when  a  Sahbatli  ap|ic.iied." 
The  epithet  "church-going"  offends  him  as  a  |)uritan  in 
grammar;  whether  his  objection  is  well  founded  or  ill 
founded,  it  applies  equally  to  prose  and  ver.se.  Poetic 
licence  does  not  justify  bad  grammar.  Whether  this'  is 
stri'dly  defensiblfe  or  not,  all  the  .same  it  illustrates  his 
contention.  To  represent  the  valleys  and  rbcUs  as  sighing 
and  smiling  in  the  circumstances  would  appear  feebla 
and  absurd  in  prose  composition,  and  is  not  less  so  in 
metrical  composition;  "the  occasion  does  not  justify 
such  violent  expressions."  These  are  examples  of  all 
that  Wordsworth  meant  by  saying  that  "there  is  no 
essential  difference  between  the  language  of  prose  and 
metrical  composition " ;  and  it  is  mere  pedantry  to 
detach  this  phrase  from  the  context,  and  hold  him  bound 
by  tho  precise  scholastic  ^ense  of  the  word  essential  to 
a  meaning  that  he  expressly  repudiates.  So  far  is 
Wordsworth  from  contending  that  tho  metrical  order 
should  always  be  the  same  with  the  prose  order,  that 
part  of  the  preface  is  devoted  to  a  subtle  analysis  of  the 
peculiar  effect  of  metrical  arrangement,  assigning  tho 
pleasure  proper  to  this  as  his  reason  for  writing  in  verse 
rather  than  in  prose,  and  repeating  again  and  again  such 
phrases  as  "  fitting  to  metrical  arrangement  a  selection  of 
the  real  language  of  men  in  a  state  of  vivid  sensation," 
and  "  language  closely  resembling  that  of  real  life,  and 
yet  in  the  circumstance  of  metre  differing  from  it  so 
widely."  ^  What  he  objects  to  is  not  departure  from 
the  structure  of  prose,  but  the  assumption,  which  seemed 
to  him  to  underlie  the  criticisms  of  his  ballads,  that  a  J 
writer  of  verse  is  not  a  poet  unless  he  uses  artificially  1 
ornamental  language,  not  justified  by  the  strength  of 
the  emotion  expressed.  Tho  farthest  that  he  went  in 
defence  of  pro.so  structure  in  poetry  was  to  maintain 
that,  if  tho  words  in  a  verso  happened  to  be  in  the  order 
of  prose,  it  did  not  follow  that  they  were  prosaic  in  the 
sense  of  being  unpoetic, — a  side-stroke  at  critics  who 
complained  of  his  prosaisms  for  no  better  reason  than 
that  the  words  stood  in  the  order  of  prose  composition. 

-  He  expressly  admitted  also  that,  iu  the  expression  of  pa<ision,  owing 
to  "tho  tendency  of  metre  to  divest  language  to  a  certain  degrw  of 
its  reality,"  a  streti^lh  of  language  might  be  used  in  verae  that  gOv-si 
taate  would,  nut  tolerate  iu  prose. 
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Wordsworth  was  far  fror  repudiating  elevation  of  style 
in  poetry.  "  If,"  he  said,  "  the  poet's  subject  be  judici- 
ously chosen,  it  will  naturally,  and  upon  fit  occasion,  lead 
him  to  passions  the  language  of  which,  if  selected  truly 
and  judiciously,  must  necessarily  be  dignified  and  varie- 
gated, and  alive  with  metaphors  and  figures."  But  no 
*'  foreign  splendours "  should  be  interwoven  with  what 
"  the  passion  naturally  suggests,"  and  "  where  the  passions 
are  of  a  milder  character  the  style  also  should  be  subdued 
and  temperate." 

Such  was  Wordsworth's  theory  of  poetic'  diction. 
Nothing  could  be  more  grossly  mistaken  than  the  current 
notion,  which  has'been  repeated  by  so  many  critics  of 
authority  that  it  has  become  an  established  belief,  that 
the  greater  part  of  Wordsworth's  poetry  was  composed  in 
defiance  of  his  own  theory,  and  that  he  succeeded  best 
when  he  set  his  own  theory  most  at  defiance.  All  com- 
mentators on  Wordsworth  who  feel  tempted  to  repeat 
this  pretty  paradox  should  pause  and  read  his  own  state- 
ment of  his  theory  before  giving  further  currency  to  a 
misconception  which  they  will  see  is  absurdly  unwarrant- 
able. It  is  traceable  to  the  authority  of  Coleridge.  His 
just,  sympathetic,  artid  penetrating  criticism  on  Words- 
worth's work  as  a  poet  did  immense  service  in  securing 
for  him  a  wider  recognition ;  but  his  proved  friendship 
I  and  brilliant  style  have  done  sad  injustice  to  the  poet  as 
a  theorist.  It  was  natural  to  assume  that  Coleridge,  if 
anybody,  must  have  known  what  his  friend's  theory  was ; 
and  it  was  natural  also  that  readers  under  the  charm  of 
his  lucid  and  melodious  prose  should  gladly  giant 
themselves  a  dispensation  from  the  trouble  of  verifying 
his  facts  in  the  harsh  and  cumbrous  exposition  of  the 
theorist  himself.'  Aftsr  all,  the  theory  is  a  minor  affair. 
It '  is  the  work  that  counts ;  only  it  is  hardly  fair  to 
Wordsworth  that  he  should  go  down  as  a  stupid  genius 
who  did  right  against  his  own  reasoned  principles,  or  an 
arrogant  person  who  knew  himself  to  be  wrong  but 
refused  to  admit  it. 

The  question  of  diction  made  most  noise,  but  it  was 
far  from  being  the  most  important  point  of  poetic  doctrine 
set  forth  in  the  Preface.  If  in  this  he  merely  enunciated 
a  truism,  generally  admitted  in  words  but  too  generally 
ignored  in  practice,  there  was  real  novelty  in  his  plea  for 
humble  subjects,  and  in  his  theory  of  poetic  composition. 
We  might,  indeed,  easily  exaggerate  to  ourselves  the 
amount  of  innovation  in  mere  abstract  theory;  this  might 
have  been  insignificant  enough  but  for  the  turn  that  was 
given  to  it  by  the  poet's  individuality.     But  in  view  of 
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all  that  was  most  distinctive  and  influential  in  Words- 
worth's own  work,  his  remarks  on  poetry  in  general,  on 
the  supreme  function  of  the  imagination  in  dignifying 
humble  and  commonplace  incidents,  and  on  the  need  of 
active  exercise  of  imagination  in  the  reader  as  well  as  in 
the  poet — passiveness  in  this  particular  not  being  recom- 
mended as  wise — his  remarks  on  these   points  are   im- 
measurably more   important   than   his   theory  of   poetic 
diction.     It   is   much   to   be   regretted   that   Coleridge's 
genius   for   luminous   and   brilliant   exposition    was   not 
applied  to  the  development  of  the  few  stiff  phrases  in 
which  Wordsworth  sought  to  generalize  his  onn  practice. 
Such   sayings   as    that    poetry    "  takes   its   origin    from 
emotion  recollected   in   tranquillity,"    or  that   it  is  the 
business  of  a  poet  to  trace  "how  men  associate  ideas 
in  a  state  of  excitement,"    are,  like  the  detached  parts 
of   a   Chinese   puzzle,   meaningless   till   they  are   pieced 
together    with   views  of    the   poet's   art   expressed  and 
illustrated   elsewhere.     They   are   significant   of    Words- 
worth's endeavour  to  lay  the  foundations  of  his  art  in 
an  independent  study  of   the  feelings   and  faculties  of 
men  in  real  life,  unbiassed  a^  far  as  possible  by  poetic 
custom   and   convention.     If   this  had   meant,   as    many 
might   suppose   from   the   bare   statement   of    the   idea, 
that   the  new  poet  was   to  tura  his   back   on  his  pre- 
decessors and  never  look  behind  him  to  what  they  bad 
done,  was  to  reject  absolutely  as  valueless  for  him  the 
accumulating  tradition   of  thought  and   expression,   was 
to  write  in  short  as  if  nobody  before  him  had  ever  wiitten 
a  line,  even  going  to  common  speech  for  his  diction,  a 
more    foolish    and    unfruitful,    silly   and   presumptuous, 
ambition  could  not  be  conceived.     But  Wordsworth  was 
guilty  of  no  such  extravagance.     He  was  from  boyhood 
upwards   a    diligent    student   of    poetry,    and   was    not 
insensible  of  his  obligations  to  the  past.     His  purpose 
was   only   to   use   real   life   as   a   touchstone   of    poetic 
substance.      Imagination   operates   in   all    men   for    the 
increase  or   the  abatement  of   emotion.     Incidents  that 
have  lodged  in  the  memory  are  not  allowed  to  lie  there 
unchanged ;   joy  is  sustained  by  the  instinctive  activity 
of  the  imagination  in  assembling  kindred  ideas  round  the 
original  incident,  and  under  the  instinctive  operation  of 
the  same  faculty  pain  is  relieved  by  the  suggestion  of 
ideas  that  console  and  tranquillize.     Now  the  poet,  in 
Wordsworth's  conception,  is  distinctively  a  man  in  whom 
this  beneficent  energy  of  imagination,  operative  as  a  blind 
instinct  more  or  less  in  all  men,  is  stronger  than  in  others, 
and  is  voluntarily  and  rationally  exercised  for  the  benefit 
of  all  in  its  proper  work  of  increase  and  consolation.     If 
the  poet  is  to  discharge  this  mlwion  profitably,  he  must 
study  how  the  imagination  works  in  real  life,  that  is  to 
say,  "  how  men  associate  ideas  in  a  stale  of  excitement." 
Not  every  image  that  the  excited  mind  conjures  up  in 
real  life  is  nccciisarily  jwietical.     Joy  may  be  chilled  and 
pain  exaggerated  by  morbid  imaginative  activity.     It  is 
the  business  of  the  jMiet  to  select  and  modify  for  his 
special  purpose  of  producing  immediate  pleasure.    "  Nor,'' 
says  tho  ardent  theorist,    "let  this  nccc-vily  of  producing 
immediate  pleasure  bo  considered  as  a  degradation  of  tho 
poet's  art.     It  is  far  otherwise.     It  is  an  acknowledgment 
of  the  beauty  of  the   universe,  an  acknowledgment  the 
more  sincere  hccauso  it  is  not  formal  but  indirect  ;  it  is  • 
task  light  and  easy  to  him  wIk)  looks  at  tho  world  in  tho 
spirit  of  love ;   further,  it  is  a  homage  juiid  to  the  nat\e 
and    naked    dignity   of    man,    t.>   tho    grand    clcmcntorT 
principle  of  pleasure,  by  which  ho  knows  and  feels  and 
moves. "  • 

.  All  this  is  elementary  enough  as  Uartlcian  psychology. 
Tho  formal  recognition  of  it  will  not  make  a  man  a  poet. 
But   there    wcro   several    respects   in   which    tho    formal 
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i«eognition  of  theso  elementary  principles  of  poetic 
evolution  powerfully  affected  Wordsworth's  practico. 
One  of  the^o  may  be  iudicatod,  though  not  fully  cx- 
presAoU,  by  saying  thiit  ho  endoavourcti  always  to  work 
out  an  emotional  motive  from  within.  Instead  of  choosing 
a  striking  thcuio  and  working  at  it  like  a  decorative 
painter,  embellishing,  enriching,  dressing  to  advantage, 
jtdnding  back  from  it  and  studying  effects,  his  plan  was 
to  take  incidents  that  had  set  his  own  imagination 
spontaneously  to  work,  and  to  study  and  reproduce  with 
artistic  judgment  the  moilitication  of  the  initial  feeling, 
the  emotional  motive,  within  himself.  There  is  room 
for  an  endless  amount  of  subtle  discussion,  which  would 
be  out  of  place  here,  as  to  the  exact  ditteronco  between 
the  methods  thus  broadly  stated.  It  is  obvious  that  they 
tend  to  appro.\imate,  inasmuch  &3  all  poets  must  work  to 
some  extent  from  within  and  all  to  some  extent  from 
without.  The  mere  fact  of  using  words,  the  medium  of 
communication  between  man  and  man,  implies  a  reference, 
tincouscious  or  deliberate,  to  the  effect  produced  on  others. 
But  undoubtedly  in  Wordsworth's  case  the  reference  to 
others  was  of  deliberate  purpose  as  much  as  possible 
suppressed.  Probably  from  natural  stiffness  of  temper,  he 
could  not  make  it  easily,  and  found  the  effort,  as  it  must 
always  be  when  it  is  an  effort  and  not  a  happy  instinct, 
embarrassing  and  chilling.  At  any  rate,  if  an  association, 
to  use  his  own  terminology,  gave  pleasure  to  himself,  he 
did  not  pause  long  to  consider  the  probable  effect  on 
others.  If  he  did  reflect  upon  it  when  the  act  of 
composition  was  over,  he  was  often  able  to  satisfy  him- 
self that,  if  an  association  which  seemed  to  him  just, 
reasonable,  and  humane,  was  not  acceptable  to  general 
sentiment,  the  general  sentiment  was  corrupt.  To  this, 
as  he  himself  with  his  habits  of  self-criticism  was  fully 
aware,  was  owing  much  of  his  strength  and  much  of  his 
unpopularity.  By  keeping  his  eye  on  the  object,  as 
spontaneously  modified T>y  his~TTsnTTnragtnative  energy, 
he  was  able  to  give  full  and  undistracted  scope  to  all  his 
powers  in  poetic  coinage  of  the  wealth  that  his  imagina- 
tion brought.  On  the  other  hand,  readers  whose  nature 
or  education  was  different  from  his  own,  were  repelled  or 
left  cold  and  indifferent,  or  obliged  to  make  the  sympa- 
thetic effort  to  see  with  his  eyes,  which  he  refused  to 
make  in  order  that' he  might  see  with  theirs. 

**  He  is  retired  as  noontide  dew 
Or  fountain  in  a  noon-day  grove. 
And  you  must  love  Iiim  ere  to-yoa 
He  will  seem  worthy  of  your  love."^ 

From  this  habit  of  taking  the  processes  of  his  own  mmd 
as  the  standard  of  the  way  in  which  "  men  associate  ideas 
io  a  state  of  excitement,"  and  language  familiar  to  himself 
ss  the  standard  of  the  language  of  "real  men,"  ari.se5.j1 
superficial  anomaly  in  Wordsworth's  poetry,  an  apparent 
contradiction  between  his  practice  and  his  theory.  His 
own  imagination,  judged  by  ordinary  standards,  was  easily 
excited,  excited  by  emotional  motives  that  have  little  force 
with  ordinary  men.  Most  of  his  poems  start  from  humbler, 
slighter,  less  generally  striking  themes  than  those  of  any 
other  poet  of  high  rank.  But  his  poetry  is  not  corre4 
epondingly  simple.  On  the  contrary,  much  of  it,  much  ofl 
the  best  of  it — for  example,  the  Ode  to  Duly,  and  that  onl 
the  Iniimalioiu  of  ImmortaUly — is  as  intricate,  elaborate,  I 
and  abstruse,  as  remote  from  the  ordinary  paths  of  thought,  1 
as  is  to  be  found  in  literature.  The  emotional  motive  is 
simple;  the  passion  has  almost  always  a  simple  origin, 
and  often  is  of  no  great  intensity ;  but  the  imaginative 
structure  is  generally  elaborate,  and,  when  the  poet  is  at 
his  best,  supremely  splendid  and  gorgeous.  No  poet  has 
built  such  magnificent  palaces  of  rare  material  for  the 
ordinary  everyday  homely  human  affections. '  It  Is  because 


he  has  invested  our  ordinary  everyday  prmciples  of  con- 
duct, which  are  so  a|>t  to  become  threadbare,  with  such 
inipeilshable  robes  of  finest  texture  and  richest  design  that  | 
Wordsworth  holds  so  high  a  place  among  the  great  moral-  J 
ists,  the  greatest  of  moralists  in  verse.  And  yet  ho  attained 
this  end  in  his  most  effectively  moral  poems,  though  not 
by  any  means  in  all  his  poems,  without  in  the  lea^t  con- 
fusing the  boundaries  between  poetry  and  preaching,  l>is 
conception  of  the  end  of  poetry  as  immcdiato  pleasure 
serving  him  as  a  load-star. 

His  practice  was  influenced  also,  and  not  always  for 
good,  by  his  theory  that  poetry  "takes  its  origin  from 
emotion  recollected  in  tranquillity."  This  was  a  somewhat 
doubtful  corollary  from  his  general  theory  of  poetic  evolu-  • 
tion.  A  poem  is  complete  in  itself ;  there  ,piu.st  be  no 
sting  in  it  to  disturb  the  reader's  content  with', the  whole  ; 
through  whatever  agitations  it  progresses,  to  \vhate\er 
elevations  it  soars,  to  this  end  it  must  come,  otherwise  it 
is  imperfect  as  a  poem.  Now  the  imagination  in  ordinary 
men,  though  the  process  is  not  expressed  in  verse,  aiul  the 
poet's  special  art  "has  thus  no  snare  in  producing  tlie  effect, 
reaches  the  poetic  end  when  it  has  so  transfigured  a  dis- 
turbing experience,  whether  of  joy  or  grief,  that  this  rests 
tranquilly  in  the  memory,  can  be  recalled  without  dis- 
quietude, and  dwelt  upon  with  some  mode  and  degree  of 
pleasure,  more  or  less  keen,  more  or  less  pure  or  mixed 
with  pain.  True  to  his  idea  of  imitating  real  life,  Words- 
worth made  it  a  rule  for  himself  not  to  write  on  any  theme 
till  his  imagination  had  operated  upon  it  for  some  time 
involuntarily ;  it  was  not  in  his  view  ripe  for  poetic  treat- 
ment till  this  transforming  agency  had  subdued  the  original 
emotion  to  a  state  of  tranquillity.^  Out  of  this  tranquillity 
arises  the  favourable  moment  for  poetic  composition,  some 
day  when,  as  he  contemplates  the  subject,  the  tranquillity 
disappears,  an  emotion  kindred  to  the  original  emotion  is 
reinstated,  and  the  poet  retraces  and  supplements  with  all 
his  art  the  previous  involuntary  and  perhaps  unconscious 
imaginative  chemistry. 

When  we  study  the  moments  that  Wordsworth  found 
favourable  for  successful  composition,  a  very  curious  law 
reveals  itself,  somewhat  at  variance  with  the  common  con- 
ception of  him  as  a  poet  who  derived  all  his  strength 
from  solitary  communion  with  nature.  We  find  that  the 
recluse's  best  poems  were  written  under  the  excitement 
of  some  break  in  the  monotony  of  his  quiet  life — change  of 
scene,  change  of  companiolvship,  change  of  occupation. 
The  law  holds  from  the  beginning  to  the  end  of  his  poetic 
career.  We  have  already  noticed  the  immense  stimulus 
given  to  his  powers  by  his  first  contact  with  Coleridge 
after  two  years  of  solitary  and  abortive  effort.  Ahovc 
Tintem  Abbey  was  .composed  during  a  four  days'  ramble 
with  his  sister;  he  began  it  on  leaving  Tintem,  and  con- 
cluded it  as  he  was  entering  Bristol.  His  residence  amidst 
strange  scenes  and  "unknown  men"  at  Goslar  was  parti- 
cularly fruitful :  She  Dwelt  amonff  the  Untrodden  IVays, 
Ruth,  Xuttiny,  Tliere  was  a  Soy,  Wisdom  and  Spirit  of  the 
Universe,  all  belong  to  those  few  months  of  unfamiliar 
environment.  The  breeze  that  met  him  as  he  issued  from 
the  city  gates  on  his  homeward  journey  brought  liim  the 
first  thought  of  Tlie  Prelude.  The  second  year  of  his 
residence  at  Grasmere  was  unproductive  ;  he  was  "  hard  at 
work  "  then  on  The  Excursion  ;  but  the  excitement  of  his 
tour  on  the  Continent  in  the  autumn  of  1802,  combined 
perhaps  with  a  happy  change  in  his  pecuniary  circum. 
stances  and  the  near  prospect  of  marr'age,  roused  him  to 
one  of  his  happiest  fits  of  activity.     His  first  great  sonnet, 

^  The  Prelude  contains  a  record  of  his  practice,  after  the  opening 
lines  of  the  first  book — 

•'  Thus  l&r.  O  Mend !  did  I,  not  nsed  to  make 
A  {irtMint  Joy  tlio  maircr  of  a  ioat;, 
i'our  foitb.  Ac  " 
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the  Lines  an  Westmviste'-  Bnagt,  was  composed  ■  n  the 
roof  of  the  Dover  coach  _,  the  first  of  the  splendid  series 
"dedicated  to  national  independence  and  liberty,"  the 
most  generally  impressive  and  universalli  intelligible  of 
his  jKjems,  Fair  Star  of  EvtiiinQ,  Oiice  did  she  Hold  the 
Gorpfous  East  in  F<e,  Toussaiiit,  Mitton,  thou  thouldst  be 
Liviny  at  this  Hour,  It  is  not  to  be  Thought  of  that  the  Flood, 
When  I  hfive  Home  in  Memory  what  has  Tamed,  were  all 
written  in  the  course  of  the  tour,  or  in  London  in  the 
month  after  his  return.  A  tour  in  Scotland  in  the  follow- 
ing year,  1803,  yielded  the  Highland  Girl  and  The  Solitary 
Reaper.  Soon  after  his  return  he  resumed  The  Prelude ; 
and  The  Affliction  of  JLirgar/t  and  the  Ode  to  Duty,  his 
■greatest  poems  in  two  different  veins,  were  coincident  with 
the  exaltation  of  spirit  due  to  the  triumphant  and  succe<^- 
ful  prosecution  of  the  long-delayed  work.  The  Charai-tir 
of  the  Happy  Warrior,  which  he  described  to  Miss 
Martineau  as  "a  chain  of  extremely  valooable  thoughts," 
though  it  did  not  fulfil  "poetic  conditions,"'  was  the  pro- 
duct of  a  calmer  period.  The  excitement  of  preparing  for 
publication  always  had  a  rousing  effect  upon  him ;  the 
preparation  for  the  edition  of  1S07  resulted  in  the  com- 
pletion of  the  ode  on  the  Intimations  of  Immortality,  the 
sonnets  The  World  is  too  much  with  ris,  Methovght  I  saw 
tilt  Footsteps  of  a  Throne,  Two  Voices  are  there,  and  Lady, 
tilt  Songs  of  Spring  were  in  the  Grove,  and  th?  Song  at  the 
Feast  of  Brougham  Castle.  After  1 807  there  is  a  marked 
falling  off  in  the  quality,  though  not  in  the  quantity,  of 
Wordsworth's  poetic  work.  It  is  significant  of  the  com- 
paratively sober  and  laborious  spirit  in  which  he  wrote 
T/te  Excursion  that  its  progress  was  accompanied  by  none 
of  those  casual  sallies  of  exulting  and  exuberant  i>owcr 
that  mark  the  period  of  the  happier  Prelude.  The  com- 
pletion of  T/ie  Excursion  was  signalized  by  the  production 
of  Laodamia.  The  chorus  of  adverse  criticism  with  which 
it  was  received  inspired  him  in  the  noble  sonnet  to  Haydon 
— High  is  our  Catling,  Friend,  He  rarely  or  never  again 
touched  the  same  lofty  height. 

It  is  interesting  to  compare  with  what  be  actually 
accomplished  tlie  plan  of  life-v;ork  with  which  Wordsworth 
settled  at  Grasmere  in  the  last  month  of  the  eighteenth 
centurj'.'  The  plan  was  definitely  conceived  as  he  left  the 
German  town  of  Goslar  in  the  spring  of  1 799.  Tired  of  the 
wandering  unsettled  life  that  he  had  led  hitherto,  dissatisfied 
also  with  the  fragmentary  occasional  and  disconnected  char- 
acter of  his  Ij-rical  poems,  he  longed  for  a  permanent  homo 
among  his  native  hills,  where  he  might,  as  one  called  and 
consecrated  to  the  ta.ik,  devote  his  |)Ower.i  continuously  to 
the  composition  of  a  great  philosophical  poem  on  "Man, 
Nature,  and  Society."  The  poem  wa-s  to  bo  called  The 
Kechue,  "as  having  for  its  ]irinclpal  subject  the  scn.sations 
and  opinions  of  a  poet  living  in  retirement."  Ho  com- 
municated the  design  to  Coleridge,  who  gave  him  enthusi- 
astic encouragement  to  proceed.  In  the  first  transport  of 
the  conception  be  felt  as  if  ho  needed  only  solitude  ond 
leiduro  for  the  continuous  execution  of  it.  But,  tboujili  he 
had  still  \:  f  .re  him  fifty  years  of  peaceful  life  amidst  his 
be'  y,  the  work  in  the  projected  form  at  least 

WA  .  rf-main  incomplete.      Doubts  and  misgiv- 

ing' I  favourable  moments  of  felt  inspiration 

del-  -.     To  sust.^in  him  in  bis  resolution 

he  '  an  introduction,  or,  as  ho  put  it, 

an  -,-h  whirh  he  prnji-.-scd  tn  It. lid,  a 


worth   himwK  k 
cad  aafh  "  vaIh-. 

»   V 
Or« 
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historj-  of  his  own  mind  up  to  the  time  wnen  ne  recognized 
the  great  mission  of  his  life.  One  of  the  many  laughs  at 
his  expense  by  unsjmpathetic  critics  has  been  directed 
against  his  saying  that  he  wrote  this  Prelude  of  fourteen 
books  about  himself  out  of  diffidence.  But  in  truth  the 
original  motive  was  none  other  than  distrust  of  his  own 
powers.  He  began  this  review  of  his  early  life  to  reassure 
him.';elf  from  misgivings  whether  nature  and  education  had 
fitted  him  for  his  proposed  task,  partly  by  elevating  his 
mind  to  a  confidence  in  nature's  special  destination,  and 
partly  by  making  practical  trial  of  his  powers  in  a  simpler 
work.  He  turned  aside  from  The  Prelude  to  prepar?  the 
second  volume  of  the  Lyrical  Ballads  and  write  the  explan- 
atory Preface,  which  as  a  statement  of  his  aims  in  poetry 
had  partly  the  same  purpose  of  strengthening  his  self-con- 
fidence. From  his  sister's  Journal  we  learn  that  in  the 
winter  of  1801-2  he  was  "hard  at  work  on  The  Pedlar" — 
the  original  title  of  The  Excursion.  But  this  experiment 
on  the  larger  work  was  also  soon  abandoned.  It  appears 
from  a  letter  to  bis  friend  Sir  George  Beaumont  that  his 
health  was  far  from  robust,  ond  in  particular  that  he  could 
not  write  without  intolerable  physical  uneasiness.  We 
should  probably  not  be  wrong  in  connecting  his  physical 
weakness  with  his  rule  of  waiting  for  favourable  moments. 
His  next  start  with  The  Prelude,  in  the  spring  of  1S04, 
was  more  prosi>erous ;  he  droi^ped  it  for  several  months, 
but,  resuming  again  in  the  spring  of  1805,  he  completed  it 
in  the  summer  of  that  year.  But  still  the  composition  of 
the  great  work  to  which  it  was  intended  to  be  a  portico 
proceeded  by  fits  and  starts.  It  was  not  till  1814  that 
the  second  of  the  three  divisions  of  The  Prcluse,  ultimately 
named  The  Excursion,  was  ready  for  publication  ;  and  he 
went  no  further  in  the  executiWi  of  his  great  design.  It 
is  possible  that  he  had  his  own  unfinished  project  in  mind 
when  he  wrote  the  sonnet  on  Malham  Cove. — 

"'Mid  the  xvrtck  of  U  ami  Wps, 
Thinps  incomp'itte  and  purposes  betrayed 

JLike  sadder  transits  o'er  thought's  optic  gissa 
Than  noblest  objects  utterly  decayed." 

Wo  shall  speak  presently  of  the  reception  of  The  Excur- 
sion. Meantime  we  must  look  elsewhere  for  the  virtual 
accpmplishment  of  the  great  design  of  The  Recluse'  The 
purpose  was  not  after  all  betraved  ;  it  was  really  fulfilled, 
though  not  in  the  form  intended,  in  his  various  occasional 
poems.  In  relation  to  the  edifice  that  he  aspired  to  con- 
struct, he  likened  these  poems  to  little  cells,  oratories,  and 
sepulchral  reccs-scs ;  they  are  really  the  completed  work, 
much  more  firmly  united  by  their  common  purpose  than 
by  any  formal  and  visible  nexus  of  words.  Formally  dis- 
connected, they  really,  as  we  read  and  feel  them,  range 
themselves  to  spiritual  music  hs  the  com|)onent  jmrts  of 
A  great  poetic  temple,  finding  a  rendezvous  amidst  the 
scenery  of  the  district  where  the  poet  had  his  local  habita- 
tion. The  Lake  District,  as  transfigured  by  Wordsworth's 
imagination,  is  the  fulfilment  of  his  ambition  after  an  en- 
during memorial.  The  Poems  collected  and  published  in 
1607  compose  in  effect  "a  philosophical  jKieni  on  man, 
nature,  and  society,"  the  tillo  of  which  mij;lit  fitly  have 
been  The  Recluse,  "  as  having  for  its  principal  subject  the 
Minsations  and  opinions  of  a  poet  living  in  retirement" 
As  a  realization  of  the  idea  of  7'he  Reclute,  thwo  poems  «r« 
from  every  |ioetical  [loint  of  view  infinitely  superior  to  the 
kind  of  thing  that  he  projected  an^l  fni!  .1  tn  r.^mpl.-fr. 
•    The  drrisive  fury  with  which  77.  1 

U|>on  tti  lirst  appearance-  has  loni;  ' 

critical  blindness,  conceit,  and  malignity.  AntI  )cl,  il  wi- 
look  ot  the  pooition  cl«imi-<l  for  tho  Eicursinn  iinw  by 
competent  authorities,  tho  error  of  the  first  critics  in  seen 
to  lie  not  in  their  indirlment  of  faults,  but  in  tho  pro 
miiicnco  thoy  g«ro  to  tho  faults  and  their  gcDerally  di» 
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r«spoctful  tone  towurds  u  pool  of  Wordsworth's  greatness. 
Jcllrey's  [H'tulaiit  "This  will  never  Jo,"  uttered,  professedly 
a!  !.vi>t.  m-iro  in  sorrow  than  in  nngor,  because  the  poet 
\.  ^t  in  spite  of  all  friLMuily  counsel  in  niisapply- 

:  rs,'  has  bocoino  a  byworvi  of  ridiculous  critical 

cutksurvni-ss.  But  the  curious  thing  is  that  The  Kjtcunion 
has  not  "  done,"  and  that  the  Wordsworthians  who  laugh 
at  Jellrcy  are  in  the  habit  of  repealing  the  substance  of 
his  criticism,  though  in  more  temperate  and  becoming 
language.  Thus  Dean  Church,  in  a  criticism  at  onco 
sympathetic  and  judicious,  after  the  usual  tling  at  Jeflrcy's 
"  insolence,"  goes  on  to  say — 

"In  The  Esiunion  and  Thi  PnUiit  there  aro  passages  as 
niasnificent  .u  i>crlii|>s  JHut  ever  wrote  ;  but  tliev  aro  not  spicimens 
of  the  .-ontext  lii  »hiLh  they  aie  cmleilJeil,  ami  whiih  in  spite  of 
them  Uoci  not  carry  along  with  ic  the  reader's  houcst  enjoyment. 
We  read  ou  because  wo  mu^it."* 

This  is  the  very  substance  of  Jeflrey's  erilicisni,  whicn  was 
far  from  being  unreservedlv  damnatory,  as  the  following 
will  show : — 

"B«»id«  those  more  extended  ]>assag(9  of  interest  or  beauty 
which  we  hare  quoted  and  omitted  to  uuote,  there  are  scattered  up 
tod  down  the  book,  ai!d  in  the  midst  ot  its  most  repulsive  portions, 
a  very  great  number  of  single  lines  and  images  that  si<arkle  like 
gems  in  the  desert  and  tt.irtle  us  by  an  intimation  of  the  great 
poetic  powers  that  lis  buried  in  the  rubbish  tka»  >>as  been  heaped 
around  them."  * 

Jeffrey,  it  will  be  seen,  was  not  blind  to  the  occasional 
felicities  and  unforgetable  lines  celebrated  by  Coleridge, 
and  his  general  judgment  on  The  Excursion  has  been 
abundantly  ratified.'  It  is  not  upon  The  Excursion  that 
Wordsworth's  reputation  as  a  poet  can  ever  rest,  whatever 
defence  may  be  made  for  it  as  "a  chain  of  extremely 
valuable  thoughts,"  varied  by  passages  of  lofty  op  quietly 
beautiful  description,  invigorating  exhortation,  and  gentle 
pathos.  The  two  "  books  "  entitled  The  Churchyard  aniQnij 
the  Mountains  are  the  only  parts  of  the  poem  that  derive 
much  force  from  the  scenic  setting ;  if  they  had  been  pub- 
lished separately,  they  would  probably  have  obtained  at 
once  a  reception  very  different  from  that  given  to  The 
Excursion  as  a  whole.  The  dramatic  setting  is  merely 
dead  weight,  not  because  the  chief  speaker  is  a  pedlar — 
Wordsworth  fairly  justifies  this  selection — but  because  the 
pedlar,  as  a  personality  to  be  known,  and  loved,  smd 
respected,  and  listened  to  with  interest,  is  not  compjetely 
created.  We  know  Uncle  Toby  better  than  Sterne,  mit  w,e 
do  not  know  the  Wanderer  so  well  as  Wordsworth,  and 
consequently  we  are  more  easily  bored  by  hirri  than  by  the 
poet  speaking  in  his  own  person  as  he  does  in  The  Prelude. 
His  cheerfulness  after  reciting  the  tale  of  ilargaretat  the 
ruined  cottage  ia  almost  offensive ;   the  assigned  fnotive 


•  The  lively  lawyer,  to  whom  reviewing  was  a  recreation,  obviously 
enjoyed  Uio'procesa  of  "  slatiog  "  more  than  ia  quite  consistent  with 
h;^  Rtfong  protestations  of  sorrow  over  the  poet's  waywardness;  but 

lid  not  be  overlooked  that  he  did  make  ample  acknowledgment, 
.  lie  had  sated  himself  with  denunciations  of  the  Wanderer's  ver- 
bosity, of  the  power  and  beauty  of  isolated  passages.  In  the  second 
part  of  hif  article,  indeed,  he  quoted  so  much  that  v/as  admirable  that 
/  be  confc!«ed  himself  disposed  to  rescind  his  severe  judgment,  but  re- 
peruaal  of  the  Wanderer's  arguments  convinced  him  that  it  could  not 
be  reminded.  Jeffrey's  criticisms  in  their  entirety  aro  deed  and 
*  I't  for  the  professional  student,  but  even  critics  have  their 

■^,  and  it  is  lime  that  his  four  opening  words  should  re- 
;.ivilege  of  interment  also,  if  they  aro  not  to  be  fairly 
interpreted.  His  criticism  of  The  M'hile  Doe  is  valueles-i  enough, 
because  the  sentiment  of  that  poerA  is  more  ah«lntse,  less  palpable  to 
the  runnini;  reader ;  but  what  he  said  of  Thi  Excursiox  h*a  simply 
lieeu  rc;)?ated  in  duller  language  by  the  V/ordsworthiaoa  wflo  have 
('.enounced  his  arrogaDce  in  daring  to  say  it. 

•  Ward'j  English  Poeli,  vol.  iv.  p.  13.  Mr  Myers  and  Mrs 
Oliphant  might  he  quoted  to  the  same  effect. 

•  lo  joining  Tht  I'relude  with  The  Ezcursiorj  in  the  same  condem- 
nation. Dean  Church  goes  farther  than  Jefrey.  As  a  poem  The  Pre- 
lude is  infinitely  BU[«:rior  ;  its  autobiogr:iphica:  char.icter  gives  it  a 
certain  unity,  and  it  coutains  a  greater  number  of  lofty  passages  in 
Wordsworth's  beat  veiu. 


for  it  in  the  beauty  of  nature  that  remains  thougl»  the 
poor  bruken-hcarted  woman  is  gone  is  hardly  higher  than 
the  dropsical  .scullion's  philosophy  in  Trislrnm  •Shtindt/. 
'"Ho  is  dead.  Ho  is  certainly  dead,' said  Obadiah.  'So 
am  not  I,'  said  the  foolish  scullion."*' 

There  can  bo  little  doUbt  that  adverse  criticism  had  a 
depressing  influence  on  Wordswortli's  poetical  powers,  not- 
withstanili'ig  his  nobly  expressed  defiance  of  it  and  his 
determination  to  hold  on  in  his  own  path  undisturbed. 
Its  effect  in  retarding  the  sale  of  his  poems  and  thus  de- 
priving him  of  the  legitimate  fruits  of  his  industry  wiia 
a  favourite  topic  with  him  in  his  later  years;'  but  the 
absence  of  general  appreciation,  and  the  ridicule  of  what  he 
coii.sidered  his  best  and  most  distinctive  work,  contribhted 
in  all  probability  to  a  still  more  unfortunate  result  v  the 
premature  depression  and  deadening  of  his  powers.  He 
schooled  himself  to  stoical  endurance,  but  he  was  not 
suporhuninn,  and  in  the  absence  of  sympathy  not  only  \ya3 
any  possibility  of  development  checked  but  he  ceased  to 
write  with  the  spontaneity  and  rapture  of  hie  earlier  verse. 
The  common  theory  that  the  marked  stiTening  of  his 
powers  after  1807  was  the  effect  of  age  only  may  be  true; 
but  the  coincidence  of  this  falling  off  with  the  failure  of 
the  .strenuous  effort  made  in  that  year  to  conquer  the 
hostility  of  critics  and  the  indifference  of  the  public  mak-.'S 
the  theory  extremely  doubtful  as  a  whole  truth.  Words- 
worth's true  nature  is  often  mi.sjudgcd  under  the  fallacy 
that  the  preacher  of  high  and  serene  fortitude  in  the  face 
of  failure  and  misfortune  must  himself  be  imperturbable. 
On  the  contrary  the  most  eloquent  advocate  of  this  heroic 
virtue  ia  the  man  who  most  feels  the  need  of  it  in  the 
frailty  of  his  own  temper.  It  is  on  record  that  Words- 
worth, with  all  his  philo.sophy  of  consolation,  did  not  easily 
recover  serenity  after  domestic  bereavements,  and  we  go 
very  far  v/rong  when  we  confound  his  proud  and. self- 
reliant  defiance  of  criticism  with  insetisibility  to  it  or 
power  to  rise  at  will  above  its  disheartening  and  benumb- 
ing influence. 

Foj?  five  years  after  the  condemnation  of  The  Excursion 
\V-<^r(lsworth  published  almost  nothing  that  had  not  been 
composed  before.  The  chief  exception  is  the  Thanksgiviii;/ 
Ode  of  181G.  He  was  occupied  mainly  in  the  task  of 
putting  his  work  and  his.  ai'ms  more  fully  before  the 
world,  maintaining  his  position  with  dignity  and  unflinch- 
ing courage,  so  far  unmoved  by  criticism  that  he  would 
not  alter  his  course  one  jot  for  the  sake  of  public  favour. 
In  1815  he  published  a  new  edition  of  his  poems,  in  the 
arrangement  according  to  faculties  and  feelings  in  which 
they  have   since  stood;    and  he  sought  to   explain  his 

*  Charles  Lamb's  review  of  The  Excursion  in  the  Qiuirterbj  (Oct. 
1814),  in  spite  of  the  editor  Gifford'a  modifications,  remains  the  most 
sympathetic  of  competent  criticisms  of  the  poem.  In  one  point  there 
is  an  oversight,  significant  of  the  indefinitciioss  of  Wontswortllfc  ex- 
position;  Lamb  supposes  the  conversion  of  the  Solitary  to  b*^  accom- 
plished within  The  Excursion.  ■  It  was  realty  reserved  for  the.thiid 
part  of  The  Reclvse.  It  was  the  poet'«  intention,  as  expressed  in  his 
conversations  with  Miss  Fenwick,  to  cITect  this  conversion  not  by 
argument,  but  by  carrying  the  sceptic  back  to  his  native  Scotland, 
making  him  witness  of  a  sacrament  service,  ami  making  early  associ- 
ations thereupon  reassert  theiaselvcs.  This  would  have  been  in 
accordance  with  his  theory  of  the  value  of  early  associations.  Wliat 
makes  the  position  of  the  Solitary  a  little  difficult  to  grasp  at  first  is 
that  Wordsworth,  on  principle,  does  not  present  this  charactej  in 
marked  contrast  to  the  other  charactei-s  in  the  poem,  but  rather  lays 
stress  on  what  he  luas  in  cominou  with  them,  tender-heartedness  to- 
wards suffering  and  intense  enthusiasm  for  nature  ;  lience  it  arises 
that  the  reader  cannot  see  without  some  study  what  it  is  that  the  other 
interlocutors  find  lacking  in  him,  and  aim  at  supplying  to  him; 

'  Mr  Matthew  Arnold  hoard  him  say  that  "for  he  knew  not  how 
"many  years  his  poetry  had  never  brought  him  in  enongh  to  buy  his 
shoe-strings'"  (preface  to  Selection,  p.  v.).  The  literal  facts  aro  that 
he  received  £100  from  the  Longmans  in  1800,  and  nothing  more  till 
he  was  sixty-five,  when  Moxon  bought  the  copyright  of  his  writings 
for  £1000  (frow  li^orks,  iii.  437). 
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puri*>ses   more   completely  than   before  in  an--  essay  on 
"  Poetry  as  a  Study."     In  the  same  year  he  was  persuaded 
to  publish  the  Tht  TT/iite  Doe  of  Rylstonf,  written  mainly 
eight  years  before.     In  purely  poetic  charm   the    White 
Dfte   ought    to    be    ranked   among   the    most    perfect    of 
Wordsworth's    poems,    the    most    completely    successful 
eihibition  ef  his  finest  qualities ;  nowhere  is  the  peculiar 
music  of  his  verse  more  happily  sustained  or  more  per- 
fectly in    harmony   with    the    noble   and    tender    feeling 
which  here   springs  as  if   from   infinite  depths,   to   flow 
round  and  subdue  the  tragic  agony  of  the  incidents.     But 
Jeffrey,  who  was  much  too  busj*  a  mih  to  enter  into  a 
vein  of  poetry  so  remote  from  common  romantic  sentiment, 
would  have  none  of   the    White  Doe :    he  pronounced   it 
"the  very  worst  poem  ever  written,"  and  the  public  too 
readily  endorsed  his  judgment.     Two  other  poems,  with 
which  Wordsworth  made  another  appeal,  were  not  more 
successful     Peter  Bell,  written  in    1798,   was   published 
in    1819;   ard  at  the   instigation   of   Charles   Lamb   it 
was  followed   by  The   Wcigyonei;  written  in   1805.     Both 
were   mercilessly   ridiculed    and   parodied.     These    tales 
from    humble   life    are   written   in   Wordsworth's    most 
unconventional  style,  and  with   them  emphatically  "  not 
to  sympathize  is  not  to  understand,"   but  when  they  are 
read  sympathetically  they  are  felt  to  be  written  with  the 
spontaneity    and    freedom    of     the    poet's    most    inspired 
moments,  although  they  are  not  in  his  high  serioq?  vein. 
^Meantime,  the  great  design  of  The  Reduse  languished. 
The  neglect  of  what  Wordsworth  himself  conceived  to  be 
his  best  and  most  characteristic  work  was  not  encouraging; 
and  there  was  another  reason  why  the  philosophical  poem 
on  man,  nature,  and  society  did  not  make  progress.    Again 
and  again  in  his  poetry  Wordsworth  celebrates  the  value 
of  constraint,  and  the  disadvantage  nf  "too  much  liberty,'' 
of  "unchartered  freedom."  '     This  thought  was  impressed 
upon  him  by  his  own  experience.     There  was  "  too  much 
liberty "  in   his  vague  scheme  of  a  philosophical  poem. 
He  needed  more  of  the  constraint  of  a  definite   form  to 
stimulate  his  working  powers  to  prosperous  vigour.     The 
formlessness  of  the  scheme  prevented  his- 'working  at  it 
continuously.     Hence  his  "  philosophy  "  was  expressed  in 
casual  disconnected  sonnets,  or  in  sonnets  and  other  short 
poems  connected  by  the  simplest  of  all  links,  sequence  in 
time  or  place.     He  stumbled  upon  three  or  four  such 
serial  ideas  in  the  latter  part  of  his  life,  and  thus  found 
beginning   and    end    for    chains    of   considerable    length, 
which  may  be  regarded  as  fragments  of  the  project  which 
be  had   not  sufficient   energy   of    constructive   power    to 
execute.     The  Sonnett  on  tlu  Hirer  Duddon,  written  in 
1820,  follow  the  river  from  its  source  to  the  sea,  and  form 
a  partial  embodiment  of  his  philosophy  of  nature.     The 
Ecrlrtimtieal    Sonneli,    written    in    1820-21,    trace    the 
history  of  the  church  from  the  Druids  onwards,  following 
one  of   the  great  streams  of   human  affairs,  and  exhibit 
part  of  hi?  philosophy  of  society.     A  tour  on  the  Con- 
tinent in   1820,  a  tour  in  Scotland  in  18.11,  a  tour  on  the 
west  coast  in   1833,  o  tour  in  Italy  in  1837,  furni.»hcd 
him  with   other  serial  forms,  serving  to  connect   misccl- 
lancom  reflection*  on  man,  nature,  and  society ;  end  his 
views  on   the  puniMiment  of  death  were  strung  together 
in  still  another  series  in   1840.     Ho  sought  relief   from 
"the   weight   of   loo  much    liberty"    in   this   voluntary 
subjection  to  serial  form,  taking  upon  himself  that 

*  Conttrnifit 
iWhtnro  oft  iDTi;(or«tinK  tr»n«nort»  flo» 
Th«t  choic*  ItcVnl  ft.uriu"  to  i<c»tow." 
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felicities  of  diction,  but  the  poet  very  seldom  reached  the 
highest  level  of  his  earlier  inspirations. 

Wordsworth  was  appointed  poet-laureate  on  the  death 
of  Southey  in  1843.  His  only  oflicial  composition  was  an 
ode  on  the  installation  of  the  Prince  Consort  as  chan- 
cellor of  Cambridge  university  in  1847.  This  was  bis 
last  writing  in  verse.  He  died  at  Rydal  Mount  after  a 
short  illness,  on  the  23d  of  April  1850,  and  was  buried 
in  Grasmere  churchyard. 

It  was  Wordsworth's  own  deiire  that  there  should  be  no  elabont* 
criticisni  of  his  poetry.  This  desire  has  not  been  respected.  W* 
have  already  referred  to  Lamb's  severely  edited  review  of  The 
Eznirsion  (1S14),  and  to  Coleridge's  criticisni  in  the  Bicnraphia 
Literaria  (1817).  This  last,  together  with  the  enthusia.stic  and 
unreserved  championship  of  AVilson  in  BtackxrootVs  Magazine  in  a 
series  of  articles  between  1S19  and  1S22  (see  Hurcalions  of  Cliris- 
lopherXorth),  formed  the  turning  point  in  Wordsworth  s  reputation. 
From  1S20  to  1830  De  Qiiincey  says  it  was  militant,  from  1S30  to 
1840  triuraphaDt.  'By  1850  there  were  signs  of  re.nctiou,  but, 
though  the  language  of  criticism  has  become  more  judicial,  there 
has  been  no  falliug  ofl"in  Teneration  for  Wordsworth's  character  or 
appreciation  of  his  best  work.  Among  critics  that  are  specially 
interesting  for  various  reasons  we  may  mention  De  Quincey  ( Jl'ork$, 
vols.  ii.  and  v. ),  Sir  Henry  Taylor  ( ITorh,  vol.  v. ),  George  Brimley 
(Essat/s),  Matthew  Arnold  (preface  to  Setettion),  Mr  Swinbunie 
(.Miscellania),  Mr  F.  W.  H.  Myers  ("Men  of  Letters"  series',  and 
Mr  Leslie  Stephen  (Hours  in  a  Library,  3d  series,  "Wordsworth's 
Ethics"). 

Wordsworth's  writings  in  prose  have  l>een  collected  by  Mr  Grosart 
(London,  1876).  THis  collection  contains  the  previously  unpub- 
lished Apology  for  a  French  lUfohttion,  written  iu  1793,  besides  the 
scarce  tract  on  the  ConretUion  of  Cintra  (1809)  and  the  political 
addresses  To  tht  Freeholders  of  Westmoreland  (1818).  The  bulk  of 
three  volumes  is  made  up  by  including  letters,  notes,  prefsces,  tc. 
Wordsworth's  Guide  to  the  Lakes  originally  appeared  in  1810  as  an 
introduction  to  Wilkinson's  Scteet  yuws,  and  was  first  published 
separately  in  1822. 

The  standard  editions  of  Wordsworth  are  Moxon's  six-voluro« 
edition  originally  settled  by  the  poet  himself  iu  183C-7,  and  Moxon's 
single-volume  double-column  edition  sanctioned  by  the  poet  in 
1845.  A  carefully  annotated  edition  in  nine  large  volumes,  by 
Prof.  Kuight,  is  in  course  of  publication.  It  contains  a  useful 
chronologiral  table  of  the  poems;  and  the  hitherto  unpublished 
part  of  The  Rertuse  is  promised  for  the  ninth  volume.  Prof. 
knight's  book  on  The  English  Lake  District  is  also  useful  to 
minute  students  of  Wordsworth.  (W.  M.) 

WORKINGTON,  a  seaport  and  market-town  of  Cumber- 
'  Jand,  England,  on  the  .south  bank  of  the  Derwent,  where 
it  enters  the  Solway  Firth,  and  on  several  branch  railway 
lines,  34  miles  south-west  of  Carlisle  and  311  miles  from 
London   by  rail.     The   Derwent   is   crossed   by  a  stono 
bridge  of  three  arches   erected   in    1841.     In   the  more 
ancient  portions  of  the  town  the  streets  are  narrow  and 
irregular,  but  tiNjre  are  now  many  spacious  streets   with 
handsome  houses  an"d  shops.    The  ancient  parish  church  of 
St  Michael  was  rebuiltiB  JT7A  and,  this  building  having 
been   destroyed  by  fire  in   1887,  li.notbrr  is   now  (1888) 
in    course    of    erection.       the   other   public  btf.'lding*  are 
the  jubilee  hall,  the  assembly-rooms,  the  tcmpcrnncC  hall, 
the  mechanics'  institute,   the  infirmary,  the  new  covbitd 
market,  the  custom-house,    and   the  bonded    warehousd^ 
Near  the  town  is  Workington  Hall,  the  scat  of  the  ancient' 
lords  of  the  manor,  a  quadrilateral  castellated  striftture  in 
great  part  modern,  but  still  retaining  some  of  the  ancient    ' 
rooms,   including  that  in   which  Mary  quern  of   Scots  is 
said  to  have  slept  when  she  escaped  to  England  after  tho 
battle  of  Langsidc  in  May  1.108.     The  harbour  is  remark- 
ably safe,   and    has  been    improved   by   the   construction 
of  a  breakwater  COO  feet  in  length.     The  Lonrdalo  dock, 
4  J  ocrcM    in   extent,    was  opened  in    1862.*  In   18SC  37 
vcsels  in  the  foreign   and    colonial  trade   (19,806   tons)| 
entered  tho  port,  and  24  cle.ircd  (10,495  lon^) ;  1687  in 
the  coasting  trade  entered  (197,487  tons),  and  IGS'J  cleared 
(200,404  tons).     Tlic  value  of  the  cxi>ort8  of  tho  priiduco 
of  tho  United   Kingdom  in   1882  w.is  £181,012,  but"  in 
1885  it  was  only  XKt,84:>,  and  in   1886  it  was  £.18,468. 
The  chief  cipoits  arc  pigiroo,  lime,  coal,  steel  rails,  and 
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■teel  plates.  Toe  value  of  the  iaiporU  of  foreign  ana 
colonial  mcrclmndiso  in  1SS2  was  ilST.MS,  but  sinco 
then  it  has  declined,  and  was  only  il8,'2S2  in  1885,  and 
i'J7,44S  in  1880.  A  considerable  proportion  of  the  im- 
ports are,  however,  from  the  ports  of  the  United  Kingdom, 
the  principal  items  being  iron-ore  and  moulding  sand. 
In  the  neiphlMJurhood  there  arc  largo  collieiios,  but  the 
chief  industry  is  the  manufacture  of  iron  and  steel  by 
the  Bessemer  and  Siemens  process.  There  are  large 
blast  furnaces,  engineering  works,  and  bolt  and  rivet  and 
tinplate  works.  Iron  shipbuilding  is  also  carried  on  :  2 
ve-isUls  were  built  in  188G,  of  3986  tons.  The  population 
of  the  urban  sanitary  district  (area  641  acres)  in  1S71  was 
7979,  which  by  1881  had  increased  to  13,308.  In  1882 
the  area  was  extended  to  embrace  3463  acres,  the  popula- 
tion of  that  area  in  1871  being  8413,  which  by  1881  had 
increased  to  14,371.  The  town  is  about  to  be  incorporated 
(1888). 

WORKSOP,  a  market-town  of  Nottinghamshire,  Eng- 
land, is  situated  on  the  Chesterfield  Canal,  and  on  the 
Manchester,  She6Reld,  and  Lincoln  Railway  and  the 
Midland  Railway,  16  miles  east-south-east  of  Sheffield 
and  146i  from  London.  It  is  a  well-built  and  pleasant 
country  town,  with  considerable  traces  of  antiquity.  The 
church  of  St  Mary  and  St  Cuthbert  is  an  old  priory 
church,  once  divided  internally  into  two  buildings,  the 
eastern  dedicated  to  St  Mary  being  for  the  use  of  the 
canons,  and  the  western  dedicated  to  St  Cuthbert  for  the 
parishioners.  When  the  priory  was  demolished  at  the 
Reformation  only  the  western  portion  of  the  church  was 
spared,  and  for  many  years  it  was  in  a  dikpidated  con- 
dition until  it  was  restored  with  Perpendicular  additions. 
Behind  it  are  the  ruins  of  the  lady  chapel,  containing 
some  fine  Early  English  work.  The  priory  gatehouse, 
chiefly  in  the  Decorated  style,  now  forms  the  entrance 
to  the  precincts  of  the  church.  It  is  supposed  to  have 
been  built  early  in  the  14th  century  by  the  third  Lord 
Furnival,  when  the  market  was  established.  Of  the 
priory  itself  the  only  remains  are  a  wall  at  the  north- 
west corner  of  the  church  which  includes  the  cloister 
gateway.  There  was  a  Norman  keep  on  the  castle  bill, 
but  no  remains  of  the  building  are  now  left.  The 
magnificent  manor-house,  built  by  Gilbert,  first  earl  of 
Shrewsbur)',  and  occasionally  occupied  by  JIary  queen  of 
Scots  during  her  captivity  under  the  sixth  earl,  was  in 
great  part  destroyed  by  fire  in  1761,  while  being  restored 
at  great  expense  by  the  duke  of  jNorfolk,  and  when  the 
cstalp  came  into  the  possession  of  the  duke  of  Newcastle 
in  1840  the  ruined  portion  of  the  mansion  remaining 
was  removed  and  a  smaller  mansion  built  near  it.  The 
ecclesiastical  parish  of  St  John's  was  formed  in  1867. 
There  is  a  corn  exchange,  erected  in  1854,  in  the  Venetian 
style,  and  a  mechanics'  institute,  erected  in  1852.  Form- 
erly liquorice  was  extensively  grown,  but  malting  is  now 
the  principal  industry.  A  iaigc  com  maiket  and  a  cattle 
and  horse  fair  are  held.  Tb«  town  also  possesses  brass  and 
iron  foundries,  agricultural  implement  works,  sawmills, 
and  chemical  works.  The  population  of  the  urban  sanitary 
district  (18,220  acres)  was  10,409  in  1871,  and  11,625 
in  1881. 

Worksop  occurs  id  Domesday  as  'Wilhercopo.  By  William  the 
Conqueror  the  manor  was  bestowed  on  RoRer  do  Eusli.  It  .subso- 
qucntly  pused  to  William  de  Lovitot,  who  in   1103   founded   a 

Biory  for  AugnstiniAn  ctnons  dedicated  to  St  JIary.  From  the 
•  Lovitots  it  paascd  successively  to  the  Furnivals,  the  Nevilles, 
the  -Talbots,  earls  of  Shrcwsbur)-,  and  the  Howards,  carls  of 
'Arundel f and  afterwards  dukes  of  Norfolk.  By  the  duke  of 
Norfollr.it  was  sold  iu  18iO  to  the  duke  of  Newcastle,  whose 
ccuntrj  m.nsion,  Clumber,  is  in  the  parish.  In  December  1460 
an  t'jcijremcDt  took  place  at  Worksop  between  the  forces  of  the 
dnke  of  York  and  those  of  the  duke  of  Somerset. 

{m  WhUe'i  Workwp,  18;S;  uid  SiMOni,  Outdt  ta  Wortup,  1M8l 


WORM.  This  word  has  no  definite  significance  in 
modern  zoological  classification  ;  it  is  conntantly  applied  to 
several  phyla  of  the  animal  kingdom  which  have  for  tho 
most  part  no  .special  relations  to  each  oth;r.  Ry  Linnaius 
the  Latin  equivalent  "  Vermes  "  was  applied  to  tho  modern 
divisions  of  MoLLUscA,  C(EI.enter.\,  Protozoa,  Toni- 
CATA,  EcniNODERMATA  {qq.v.),  as  well  as  to  those  animals 
which  are  in  many  current  text-books  of  zoology  grouped 
together  under  the  same  name.'  Tho  group  VeniKs  as 
used,  for  example,  by  Claus  includes  several  distinct 
phyla,  viz.,  Nematoidea  (q.v.),  rhiyhdmintltfs  (see 
Planaria>-s,  Tape-Worms,  and  Trematoda),  Nemer- 
TiJiES  (q.v.),  Clueiognaiha  (see  Sagitta),  Gtphyrea  (see 
Annelida),  Rotifera  (j.f.),  Discophora  (see  Lekcii), 
Chxtopoda. 

The  Chxtopoda  are  divided  into  Oligochata  and  Pohjcliteta, 
which  have  been  shortly  treated  of,  together  with  Dis- 
cophora  and  Gephyi-ea,  in  tho  article  Annelida  {q.v.).  The 
leech  and  its  kindred  (Discopliora)  have  been  more  fully 
described  in  another  article  (Leech,  q.v.).  The  present 
article  will  treat  of  the  earthworm  and  its  immediate 
allies.  Tho  earthworm  belongs  to  the  order  Oli;iocIixta, 
which  also  includes  a  number  of  freshwater  forms  ;  these 
latter  Olifiochieta  have  been  distinguished  as  " Limicola" 
from  the  earthworms  or  "  Terricolx."  There  are.  how- 
ever, no  structural 
peculiarities  of  any 
importance  which  ab- 
solutely distinguish 
the  terrestrial  from 
the  aquatic  forms. 
Earthworms  are,  it 
is  true,  characterized 
by  the  simplicity  of 
their  Bet«,  by  the 
absence  of  cilia  upon 
the  body,  •  by  the 
thickness  of  the 
body-wall,  which  im- 
plies .  an  increased 
thickness  of  the  mus- 
cular layers,  and  by 
the  thickness  of  the 
intersegmental  septa, 
particularly  in  the 
anterior     region     of 

tlio  Kn/^xT  All  fbpco  Eio.  1. — DIflirramB  of  Various  Eartliwomis,  to  illut- 
lue  oouy.  Ii.n  luebo  ^^^^  eilernal  charnoteri.  A,  B,  C,  anterior  seg- 
ments  trom  the  ventral  surface;  D,  hinder  end 
of  body  of  Urochxia.  A.  Lumtiricm  :  9,  111,  seg- 
ments cnntaininR  spermathece,  tho  orifices  of 
which  are  Indicated;  14,  segment  bearing  ovl- 
ducal  jiores;  15,  segment  bearing  male  pores; 
y2,  37,  flr:.t  and  last  segments  of  cliteilura.  B, 
Aeamhndritus:  ep,  orifices  of  spermafhecic;  9, 
ovidiicnl  pores;  i  ,  male  pores;  on  17th  and  lUtli 
segments  are  tlio  apertures  of  the  atria.  C,  I'cri. 
ch.tta:  the  spcrmatiiccal  pores  are  between  scft- 
m.}ntc  6  and  7,  7  and  8,  8  .ind  0,  the  oviducal 
poles  upon  the  14th  and  tho  male  pores  upon  the 
ISth  segment.  In  all  the  flgurea  the  Dcphrhllal 
pcres  are  Indicated  by  dots  and  the  aette  ,by 
strokes. 


structural  modifica- 
tions, however,  are  so 
obviously  connected 
with  tho  density  of 
the  medium  in  which 
they  live  that  they 
cannot  be  held  to  be 
of  primary  import- 
ance. On  the  other 
hand,  there  is  no 
deep-seated  anatomical  character  which  distinguishos  oarth-^ 
worms  from  the  freshwater  Oligoclueia.  An  article  on 
earthworms  must  therefore  necessarily  include  an  occount 
of  the  aquatic  aiid  mud-inhabiting  Oligodixia. 

The  Oligochala  range  iu  size  from  a  few  lines  to  several 
feet  in  length ;  tho  large  earthworm  from  the  Capo  Col- 
ony {MicrocJiata  rappi)  measures  5  or  6  feet  in  length 
when  fully  extended.  On  the  whole  the  terrestrial  forms 
(earthworms)  are  larger  than  tho  aquatic  forms.  The 
Oligocltxta  are  found  all  over  the  globe,  l.mt  at  [ircsent 
no  details  of  value  can  be  given  as  to  their  distributional 

'  Gegcobaur,  Elements  of  Comp,  And.,  Eng.  trans..  1878;  €Iauo, 
Text-Book  of  ZQoloyy,  Eng.  trans.,  18S4. 
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areas.'  As  migbt  be  imagined  from  their  soft  perish- 
able bodies,  nothing  is  kno^™  respecting  the  distribution 
of  the  Oliaochxia  in  past  time. 

The  most  prominent  characteristic  of  the  0«?oa*/a.  "of  the 
CiLtopoda  generally,  U  the  MgmenUtion  of  the  hoay  :  tl-  body 
U  .HvUed  into  a  series  of  segments  or  metameres  wh.ch  resemble 
"ach  0-1  er  most  closely  in  the  lowest  forms.  This  metamerism  is 
«c,.  ext  "nSly  in  th.  presence  of  transverse  furrows,  correspondmg 
wUh  the  internal  divisions  of  the  body  canty  and  m  the  d^- 
^  tion  of  the  set«.  The  mouth  opens  into  the  first  ^egmen^ 
^^Hs  « -ally  nnurovided  v.ith  eet.e  ;  in  front  of  ''«  "J'H^'^ 
a  ■      ■     ;  this lattcris  aborted  in  some  Oligochxta  (Urochss.a, 

"  —In  all  OUgockalct  three  layers  can  b«  distinraished 

in'the'bo.ly-Kall-(l)  an  outer  ppidermis,  which  secretes  a  delicate 
ruticleTs)  a  circular  muscle  layer.  (3)  a  lonsitudmal  mu*:l6  layer. 
Within  the  last-named  is  the  ,*ritoneal  lining  "^  *o  c<Blom 

0,W/,<m.-Dnring  sexual  malunry  certain  of  the  segment  of 
'be  body  in  Lumbricm  and  other  earthworms  undergo  »  change  in 
apnearance  which  is  ca-.ised  by  the  deyelopm.nt  ^^  ^^'jf^jlr^^l 
unlcelluUr  glands  beneath  the  epidermis.  Among  the  f  ""'«'* 
("  j.,inX.m»orfr.7«.  Rl^ynchdmis,  £,.<|Ay(r«ijf«)  the  c  .tel  urn  is. 
on^he  contrary,  furnished  with  an  epidermal  -yer  only  one  cell 
thick  :  some  of  these  cells  become  large  ana  glandular.  In  these 
I«i„ts  Criodrilu,  agrees  with  earthworms.  The  secretion  of  these 
^.nds  may  form  the  cocoon  in  which  the  ep  "^.^oposited  but  it 
Lpears  to  be  also  used  to  attach  indiyiduals  '°?^tl>" -^"""K  "P": 
Ution.  The  clitellum  is  nniyersal  among  the  Ol,gxha:ta.  Uomh- 
««^\>nd  Criodnliu  were  for  some  time  considered  as  an  exception 
r^i=  rul^  Tut  a  clitellum  h^  recently  b*-  d»---'""<^;° 
these  fvo  genera  by  Bourne  (17)=  and  Benham  (7).  The  elitellum 
in  earthwr.rms   neyer  occupies  less  than   two  aegmcuts.    and  in 

Trwarfcr  it  extends  over  twenty-seven.       ,     ^,.      ,    ,     . ...  jiav,, 
5<<*. -These  are  universally  found  in  the  OUgoduel^.  but  differ 

in  th.^r  shape,  as  well  as  in  their  number  and  arrangement,  in 
-      d  irlreat  fam^ie.     In  the  n.ajority  of  forms  the  «ta=  "-  ^P-»d 

ill  fonr  loDgitudiiial  rows  ;  the  seta:  in  each  of  tb"e  rows  may  bo 

comparaUvdy  uur..roua(A'aKfo»«.rp/ia).  or  may  be  l-.mitcd  to  two 


ria  •>«  Ollxtlimla     a.  petiUl  Mis  of  PtrUhMa  wW»"«"  :  '•"'""'"' 


X,  1,/,  •.«  <,!  F,ammor„U,  larb^l-  {/U>J  all"  \  eldorrt,). 

LumbricuMm  and  many  earthworm.).     In  Acanl>,odrau,m,.lU. 

„„  „.,,,  „«,„„„„  the  .-'.>\-'r7„?;.ir;;,'fig.T:D) 

j^  ;   Mire,  but  thcw  aru  dto- 

}*rm.rof  th.«  two  ;^n.ra.  a.  aU.  w.  i.uJr.7,..,  p^ouliar  •tructur- 
of  .   ^hi.;„"u,   n»n,r,   exist   between   the   individual   «t:o   of  * 


sement;  the«e  are  ainilai  to  certain  strnctnres  described  in 
A%ackseta  by  Vejdovsky  (15)  "  abortive  seta  ;  their  P««°"  "■ 
Uroch^ta  and  Eudrilus  may  indicate  that  the  number  of  seta:  m 
these  worms  has  been  reduced  from  a  continuous  circle  round  each 
segment,  snch  aa  exists  in  the  family  PcrichMiidii  (fig.  1,^). 
Among  the  Naidomorj,ka  there  are  delicate  hairlike  set*  w hi* 
pass  bv  numerous  intermediate  forms  into  arta  with  a  bifurcate 
extremity  ;  in  many  limicoloas  forms,  as  in  arthworms,  the  seUB 
are  simple  in  form,  ending  in  a  slighUy  curved  extremity.  The 
aetje  are  developed  in  the  interior  of  cells  of  ectodermic  ongin  , 
special  muscles  effect  their  movements  .„i„„  r   i»- 

Cclom.-Tho  Oliaoch^ta.  like  other  Annelids,    have  a  Cff  om  Cxlom. 
which  is  formed  by  ihe  excavation  of  paired  mesoblasuc  «>'!»»«: 
the  inursegmental  septa  represent  the  walls  of  each  two  adjacent 
somites  ;  the  dorsal  and  ventral  mesentenea,  which  in   the  ^rc  i.- 
onn^Juii  suspend  the  gut  from  the   body-wall   are  If  e<ly  'b^"; 
in  the  OUgxhmla,  the  cavities  of  each  pair  of  somites  becoming 
continnons.     Traces  of  the  dorsal  mesentery  are  met  with  in  some 
forms  ;  in  almost  all  the  ventral  ^-.esenterv  persists  to  a  great  ex.ent 
in  a  sheet  which  suspends  the  ventral  b!ood-v3sscl  from  the  '•'"'iO?- 
The  ccelom  communicates  with   the  exterior  by  the  nepbndu 
and  ducts  of  the  reproductive  organs  and  by  certain  dorsally-pUce* 
pores.     These  latter  are  stfmetimea  present  only  on  the  head  M- 
ment  (CnWn7.u  and  many  »q"atic  genera),  sometimes  on  the  b«ly 
Sgmenu  also  (f-u^ylrsiVJo) ;  in  the  '»'»J»"'y  ^^  "'•'^''°™' V^^ 
ap^pear  to  exUt  only  on  the  body  segmcnU,.«nd  the  5rst  one  does 
not  usuaUy  appear 'before  the  third  and  fourth  segn,ent      In  J°tta- 
icdril^  and  a  few  other  species  the   dorsal   pores  are  entirely 
Bb»ent.     The  ccelom  is  lined  with  a  peritoneum,  the  ceUs  of  whiM 
exhibit  different  characters  in  different  parU  of  the  body.      1  •« 
intestine  is  covered  with  a  layer  of  large  ""'.^'"^■■""K  ""^d   « 
Eranulea;   this   cellular  investment  was   originally   descnbed  ,« 
hepatic,  but  it  is  now  known  to  have  no  relation  to  tie  alimentary 
trTt      The  investigatious  of  Kukentlial  (16)  show  that  these  ce'U 
are  concerned  with  the  excretory  function.  ,.    .,___ 

NeZ^SysUm.-T\.\^  consi/.s  of  (1)  a  pair  of  cerebral  gai-g.-A  N«^ 
conneXd  by  a  eircumcesophageal  ring  with  a  chain  of  ventrJ  systCT 
«nX  arranged  in-paira-i  pTir  to  each  segment ;  (2)  a  sysUm  of 
S  ganKlia\nd  nerve,  arSng  from  the  cercbra  S"?'';  »°^ 
iunervarinB  the  anterior  part  of  5ie  alimentary  tmct ;  and  (3  two 
lateral  panplionated  cords,  which  have  a  sf^cial  interest  f"  <^«» 
who  believe  that  the  segmented  worms  '^/^''"JV,  «  fTn/ 

from  which  the  Oordoto  (including  the  rfrl/^ra^)  have  f.pmM. 
The  di.*coyery  of  Ei.ig  ("Die  CapitelUden.  ^  f''^'"'^'^^,' 
that  this  lateral  cord  is  on  both  sides  connected  with  aegmentally 
arranged  sense-organs  in  the  Cap.(.;;i<iB,  I.  an  additional  .rgnment 
for  considering  this  Ut-Tal  system  as  the  homologu,  of  the  l»t«I«l 

line  in  fishes.  .    .,     .  .    .  1,  — - 

The  nervous  system  of  .-Eolo^oma  is  probably  degenerate  ,  It  con- 
aists  merely  of  a  pair  of  c.rrb.'al  «ngl»,  which  are  •■">"  ^^ JP^^ 
procephalic  lobe  in  connexion  with  the  epmcrmia.  In  Cirncdnl^a 
the  nervous  system,  like  that  of  the  ^rcAuinn-  i:fa  («e  oelow)  1. 
imWdded  in  the  epidermis  thmughout  it,  whole  extent.  In  the 
hiEher  forms,  in  fact  in  all  th.  remaining  ldxgo<l:xU,  the  central 
nervous  system  has  lost  its  primitive  connexion  with  the  enid.rn.i». 
Moreover",  in  these  forms  tho  cerebral  ganglia,  originally  develop^;. 
i;>  the  procephalic  lobe,  have  moved  oacK,  and  nuiy  lie  aa  far  Lac* 
as  in  the  fourth  segment.  ,     „       , 

y,t..«:ular  ,Vj/.<(^m  -All  the  OHgodurta  poaseaa.  in  addition  to  the  VaKul 
corpu.culat..d  fluid  of  tho  co=lom.  a  »y»''>"  «'  ''"rlTr**'."';'''^'  '^"^ 
in  the  higher  form,  attains  to  a  very  highly  developed  condition. 
Th.  v.'^ular  .y.t.m  conuin.  in  nearly  .if  the  O/icjorA-to,  a.  in 
.he  r.t;cM:i  and  //;nW,M.,..,  a  red-coloured  fluid,  which  h«be^ 
provrd  to  owe  its  coloration  to  hin.cglohin.  and  in  »b":h  ar. 
L^nended  coriul-cles.  >to/o.t>-T..a  ha.  a  colourloM  meudha:m»l 
a  n  thi  lower  form,  the  wall,  of  the  bUvl-ve,^\,  |^e  exc„. 
i.clv  delicate,  and  conUin  no  muscle.  ;  m  tb-  Ingher  ■^■™'  'y- 
LumbrUu.)  tl  .•  M..odvr«rl.  ar«  furnished  with  muacular  usauo  a. 
tell  a.  with  an  epithelial  lining  The  cell,  of  tho  Utter  «v.  r^e 
,0  the  corpuacle.  if  the  blood,  -llch  conaUt  of  l.ttU  more  tlian  tho 

""m'iimple.t  form  of  raacular  .yatem  occur,  in  f  «•'»"''■«  "J 
CUncdrUui     The  .l.m.enur,  t_r«t  «  ~"°'i".'^:.'^.  "'.','.;;.  °.T, 
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-,(ua  i.  almost  entirely  Antarctic  in  lU  range. 

S  n^irjHi,  Kerguelen'.  Land,  Naw  Zealand, 
•  ..f  Africa,  Mailasaacar,  and  New 
tic  of  the  OH  and  N.w  World 
.  the  Old  World  It  range,  from 
!i  lb.  Indian  I»Uod«  to  Au.tralia 
..   ].^nli«r  ^en.ra  Mrfatcotidit, 


lb*  world,  but  it  u  pvs^bta  Uu*.  Uir/ 
1. 


ofbloo-l  capilUne..  which  in  the  a..oph.geal  "V-',  "■"'-, '.^J.^'^J 


•  T;-«^  fc,-uru  fia  to  ■'.•  "  UUralure,"  p.  «8». 


a  dorsal  vc^el  ;  ihi 

batwecu  tho  wall,  ol 

cell.  ;  bcntnlli  tho  <■.  ; 

branch  on  titlirr  aide;  lhe«  ui.iu  *"  '  •*  ' 

p...-.  beneath  the  inte.tine.  and  rivm  oti  l.r» 

regularly    .rrangod   in    pain.      In   tho       - 

vcwl  i  1  altj  re.lrict.d  to  the  anterior  • 

,,  ,t. .  (rom  a  Wood  .inu.  in  tho  «« 

,1  ve»««l  giTea  off  anteriorly  t» 
v<Milr»1  veoiel ;  thn-e  pair,  of  >!■  > 
the  dur^al  *v»- 


■n'  1.  muialed 
of  (oritonoa) 
I  C'V.  off  I 

>       -.l.    >vl,i,-l 

,  ■  t     A  ■■.  .  \  sr . 

,    ul.    .;  ■!« 

I  ho  body,  ani 
..rntary  tract. 
■    to 
\n 

■.•\ 


In  all   the   higher   lAi'tornrht   I...I..   u 
,  a.vrl..j.cd  to  Ihu  «.>Ua  of  the  alime" 
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}.„'  tl,-i  ilonai  Tfswl,  «UhonRh  connrctod  with  this 
nat«  from  it,  Imt  I'jsw*  from  ciul  to  ciul  of 
,'  v^««^1  14  al!i>>  rr.iiiitvtctl  with  tho  ventral 
'■     '    ■        '.  i.e.,  a 
■ulittx, 
■  :..T  witli 
tb  jwlicli«u>  tiio  111) era  ol  lliu  l)o.iy-»aU  «nil 
„.  1  ,.     Amont;  cailliwornw  tho  visouUr  system 

i,  .  '  '        '  -'       '  ■    !^  of  tho  circulation 

jn  i)  is  duo  to  IVrriir, 

„,[       •  .  •..>  hii  deseriptioiiB. 

Th«  rireulationof  i.Mi7ti.r.i.i.iij  kiiu*ii  i.^iuijially  from  tho  investi- 

f«tinn«  of  D'Uilpkrin,  Clntiari'Jf.  onil  rtceutiv  of  Ilorst.     In  iiim- 
rf       ■•  •'         '     ■    -^     -.1  trunks  (tit;.  3)  which  run  from 

,n  '-)  svipmnrrvian,  (3)subnrrvian. 

T!,,  ..  ih   tho  suiirmervian   by  seven 


no.  3— PUsTummitlc  Tmnfrerso  Sertlon  throngh  one  of  the  Po«tcrlor  Sccments 
of  liimtricui  (fxirtly  nf»cr  Morshull  and  Hunt),  b.  nophridmm;  /,  funnel  of 
n.;^  Mliii;  n  V.  ncrrcconi;  tf,  cpidcrmi*;  ni,  transverse  muscle* ;  m\  lonpi- 
t  . '  -.1.  I",  ventml  and  doriLii  pairs  of  svta; ;  t.  typhlo^ole;  d.  doisil 

X  -lectcd  by  a  vertical  brancti  with  lyphloiolo  and  by  Inanctlcs 

*,  :  .od'plcxus;  j.n.  kcprnnervlin  vcssiil;  r,  infranervinn  vessel. 

On  ;rn  cit  ^^ue  are  to'tlcated  Che  chief  vessels  given  ofl  from  tho  main  trunk 
to  the  Ixxly-waU  and  nephridium. 

pairs  of  stout  trunks  in  the  outer  part  of  the  body  ;  from  the  dorsal 
vessel  in  front  of  the  last  of  thcso  originates  on  eitlicr  side  a  lateral 
longitudinal  vessel  which  passes  along  the  sides  of  the  ce-sophagus 
and  gives  olf  branches  to  it.  In  the  intestinal  region  the  dorsal 
vessel  is  connected  by  branches  with  the  capilL^ry  ^ictwnvk  of 
the  intestine,  and  also  directly  by  lateral  branches  with  tlic  sub- 
nerrian  vessel ;  the  latter  gives  olT  branches  to  the  body-walls. 
The  majority  of  earthworms  possess  in  addition  a  small  ves.sel 
rrnning  above  the  alimentary  canal,  but  below  the  dorsal  vessel  ; 
this  is  especially  concerned  with  the  blood  8upi>ly  of  tho  alimen- 
tary tract,  and  in  tho  intestinal  region  it  runs  in  the  interior 
of  the  typhlosole ;  the  prei>enre  of  this  supra-intestinal  trunk 
waa  fiptt  noted  by  Perricr,  who  also  discovered  that  more  or 
fewer  of  thij  large  contractile  "  hearts  "  of  tho  anterior  segments 
are  connected  with  this  vcs.sel  'as  well  as  with  the  dorsal  vessel. 
The  subiiervi-tn  vessel  is  absent  in  PontodriUis  and  other  genera. 
Tho  immense  development  of  tho  intogumental  capillary  avslem 
is  characteri-jtic  of  earthworms,  and  is  no  doubt  to  be  explained 
Ijy  »i.«  ..  n,  1,  greater  tliickness  of  the  body-wall ;  it  has  been 
tl:  '.  that  among  tho  ]o'Ket  Olijocheka  tho  integumental 

c.'.,  ru  is   present   though  feebly  developed.     In  some 

gca'-ra  of  •iirllr.vorms  the  capillaries  penetrate  the  epidermic  layer, 
aa  in  some  of  the  aquatic  genera  and  in  many  leeches.  It  hits 
been  rw.ntly  st.ited  by  Sarastn  that  these  epidermic  capillaries 
open  by  pores  on  to  the  exterior.  That  the  vascular  system  of 
j£Jcsotna  represents  a  primitive  condition  is  shown  by  the  invcsti- 

fati'^^s  of  Yejdovsky  (15)  into  the  development  of  i?Af/«cAc/?/ii5. 
n  this  —onn  tho  dorsal  vessel  is  at  first  only  visible  in  the  anterior 
region  of  the  body,  where  it  lies  upon  tho  cesophagus  below  the 
peritoneal  covering  of  the  latter ;  posteriorly  it  communicates 
with  a  blood  sinus  surrounding  the  intestine  ;  this  stago  exactly 
corresponds  to  the  adult  jEolosoma,  and  the  blood  is  also  colour- 
leaa  ;  aubsequently  the  dorsal  vessel  becomes  connected  with  the 
ventral  by  a  few  lateral  trunks  ;  this  stage  is  retained  in  the 
Enchytrsids!.  Moreover,  in  the  ChloTO-midx  a  similar  condition 
exists  (Horrt.  Zool.  Aauij.,  viii.  p.  12),  and  in  the  larval  TerebcUa. 


Enrelonj  Organs.— U  has  been  recently  sho<n  by  Vejdovsky  Excr.torj 
(15)  that  tho  Oli^hxta,  like  Poli/gordius,  many  rolijclmla,  organs. 
OcjiAvrcn,  and//i'n«(iiii".T,  possess  temporary  larval  cxcieloiy  tubules 
^  well  as  tho  definitive  nephiidia.  These  organs  have  been  found 
in  Rhtinchelmis,  iVms,  Ch.rtogasler,  and  .ifohsoma.'  In  tho  first 
inentione'i  typo  they  appear  as  a  pair  of  fino  lubes  with  a  ciliated 
lumen,  without  any  apparent  internal  aperture  ;  they  run  on  either 
side  of  tho  pharynx,  and  each  opens  by  a  noro  placed  at  the  side  of 
tho  mouth.  In  the  young  ascxually  producetl  indiviilual  of  .Nni.v, 
Chxio-jasler,  and  A'otosoma  similar  organs  aro  to  bo  seen.  Tho 
permanent  excrettory  organs  consist  in  tho  majority  of  Oligoclixta 
of  three  parts:— 11)  a  funnel-shaped  expansion  funii.shed  with  i  ilin, 
opening  into  tho  body  cavity  ;  (2)  n  coiled  glandular  tube  ;  and 
(3)  a  terminal  vcsicio  furnished  with  muscular  layers,  and  oj.ening 
on  to  the  exterior  of  tho  body.  .The  latter  section  may  be  absent, 
and  in  tho  relative  proportions  of  tho  different  parts  as  well  as  in 
certain  dct.iils  of  their  structure  thcic  are  great  dilTcrcnces.  As  a 
geaeraj  rule,  the  funnel  lies  in  a  segment  anterior  to  that  which 
bears  tho  external  poro  ;  but  in  Plvhltiis  Perrier  htates  that  tho 
whole  organ  lies  in  ono  segment.  In  the  majority  of  forms  there 
aro  not  more  th.an  a  single  pair  of  nephridia  to  each  5et;ment  (except 
in  Paichxta,  kc).  In  tho  limicolous  Oligochxla  nephridia  are 
generally  wanting  in  tho  anterior  segments  of  the  body,  and 
disappear  in  those  whieh  contain  tho  generative  ducts  when  tho 
latter  aro  developed ;  in  the  tcrricolous  forms,  on  the  other  hand, 
tho  nephiidia  usually  commence  in  the  second  or  third  segment. 
CUnodrilus  is  remarkable  for  the  fact  that  it  only  pcsses-ses  a 
single  pair  of  nephridia,  the  l"»nnel  of  which  is  situated  on  tho 
anterior  side  of  tlie  first  dissepiment;  but  in  no  form  are  these 
organs  entirely  wanting.  The  glandular  part  of  the  organ  consists, 
as  in  the  Si-.urlmca  and  most  Platyhelminths,  of  «  row  of  cells 
placed  end  to  end,  which  are  perforated  by  the  lumen  ;  the  lumeu  of 
the  tubulo  is  therefore,  as  was  first  discovered  by  Claparede,  iiilra- 
cellular;  in  this  particular  the  nephridia  of  the  Otiijodixta  differ 
frotn  those  of  the  PobjchscUi,  wheie  the  walls  of  the  duct  aie  made 
up  of  rows  of  cell.s,  the  lumen  therefore  being  iiifcr-cellular.'  While 
in  the  greater  number  of  Oligochmla  tho  lumen  of  tho  tubule  is 
simple  and  unbranched,  in  Chsetogastcr  fine  branches  are  given  off, 
which  r.an.ify  in  the  substance  of  the  cells;  this  is  an  important 
point  of  reseiublance  to  the  nephridia  of  the  Hiriidinea,  whero 
Vejdovsky  and  Bourne  {Q.  J.  M.  S.,  1834)  have  described  a  similar 
branching  of  the  duct.  Tho  glandular  p.irt  of  tho  nephridium  is 
often,  as  in  Lumbrkus,  differentiated  into  two  ptirts ;  the  anterior 
section  is  composed  of  more  delicate  cells,  the  posterior  of  larger 
and  more  glandular  cells  ;  the  lumeu  is  furnished  with  cilia.  Tho 
external  surface  of  tho  organ  is  frequently  covered  with  rounded 
cells  of  a  glandular  appearance,  which  aro  to  be  looked  upon  as 
modified  peritoneal  cells;  in  certain  cases  (e.g.,  Ponlodrihis  and 
many  '*  Lwiicotae^')  those  cells  form  a  solid  mass  iii  the  interior 
of  which  are  concealed  tlie  windings  of  the  excretory  tubule. 
Special  dilatations  of  the  tubule  are  occasionally  met  with,  as 
in  Rhjnchelmis  ;  and,  among  leeches,  Clcpsinf,  PuuloUklla,  &c., 
show  a  similar  dilatation,  which,  as  in  Phynchchiiis,  comes  imme- 
diately after  the  funnel.  The  terminal  section  of  the  nephridium, 
the  "contractile"  vesicle,  is  more  marked  among  carthwofms 
than  in  the  "  Limicola" ;  it  is  lined  by  a  delicate  layer  of  cells 
and  furnished  with  muscular  fibres;  in  Urohcmis  (Benham,  7), 
as  well  as  in  many  other  species,  this  region  of  the  nephri.lium  is 
very  largely  developed,  and  is  furnished  with  a  long  sac-like  diver- 
ticulum. The  differences  in  structure  between  the  various  parts 
of  the  nephridium  are  due  to  their  different  origin  :  the  funnel  is 
formed  independently  of  the  glandular  tubule,  though  both  taka 
their  origin  from  the  mcsoblast ;  tho  contractile  vesicle  is  inva- 
ginated  from  the  ectoderm. 

In  Acanthodrilus  muUiporus  Beddard  found  that  tho  number 
ofnephridial  pores  in  tho  anterior  region  of  the  body  to  each  segment 
was  more  than  100.  In  Tt/ph.iiis  an  almost  identical  arrangement 
exists,  and  in  Perichssta  (BcJdard,  4).  In  tho  last-riimed  genus, 
08  well  as  in  an  Australian  form,  Mcgascolides  (Spencer,  12),  tho 
nephridial  system  i'orms  a  continuous  network  of  tubules,  uninter- 
rupted by  the  sepia.  In  Acantliodrilus  the  network  of  each 
segment  a  independent.  In  this  genus,  as  in  Perichxtw,  there  are 
numerous  ciliated  funnels  in  each  Segment. 

•  The  relation  of  the  nephridia  of  the  Chxlopodn  to  those  of  thfe 
Platyhelminths,  on  the  one  h.ind,  and  to  those  of  the  Jliriidiiiea  aiid 
Gcpkyrca  are  variously  interpreted.  It  has  been  proved  that  in 
Polygordiiis,  jnany  Clialopoda.  and  many  Ilirrulinea  and  Gqihyrca, 
the  larva;,  like  those  of  the  Oligochxla,  possess  excretory  organs, 
which  are  constructed  on  the  type  of  tho  nephridia  in  Platyhel- 
minths. Th;  J  is  at  any  rate  the  case  with  Pohjgordius,  the  Chietopod 
larva,  and  the  larva  of  Echiurns;  in  all  these  types  the  nephridia 
are  paired  branched  tubes,  which  open  separately  on  to  tho  e:itcrior ; 
they  have,  however,  no  internal  openings,  the  ilagellate  cells  of  tho 
Platyhclrainth,  with  their  single  )l,\gelluin  and  funnel-shaped  per- 

1  Nui»b«arah«8Ulcly(><rcA.  War,  d'iio/.,  I.)  (jun.l  lh«t  in  the  leech  a  niiml)Ct 
of  cells  fuse  to  form  a  sinKle  itrtin-pipe  ell.  Ttiib  woaia  tend  to  prove  that  Ul« 
tntcrcfcUulAT  lumCD  pieceded  the  intr<:c«IIu:ar. 
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foration,  being  absent.  The  larra.  excretory  organs  of  Oie  Hxrudtma, 
ik=  l.oU  of  the  OliciocUicta  referred  to  above,  are  to  be  looked  upoa 
as  in  a  more  ru-Iini^ntary  con.lition ;  tl.ey  arc  .mbnnched  and  are 
somcu,„es  witl.out  au  external  oriBee  Moreover,  essont.a  ly  sun.  ar 
organs  .re  foui.d  in  the  larval  mollusc.  1q  many  of  the  abo^e. 
cit"ed  examples  it  is  certain  that  the  larval  excretory  organs  have 
no  connexion  with  the  pern.anent  excretory  organs ;  thcv  atrophy 
before  the  latter  .prear.  Hat.hek,  however,  has  stated  that  there 
is  a  connexion  between  the  larval  and  iKrmanent  excretory  organs 
in  PoliigorrUus;  donbts  have  been,  thrown  upon  this  observation 
bv  some  who  believe  that  the  facts  already  cited  showed  (1)  that 
liie  excretory  system  ol  A nntl kin  and  Hirudins  is  a  new  formation, 
while  (-2)  the  excretory  system  of  their  Platylielminth  ancestors  is 
represented  by  the  transitory  excretory  system  of  the  Annelida 
which  has  therefore  naturally  no  connexion  with  the  permanent 
excretory  system.  Tliis  view  has  the  merit  of  exp  aimng  the 
,),(«nce  of  apparcnriy  similar  structures  (..«.,  the  larv._.l  nephrid.a) 
n  such  diverU  types  ^^  MolUsca,  Uirudinca  <.i>i  G,,,A;/r«,  and  is 
l^rbaps  further  supported  by  the  high  development  of  the  larval 
Ixeretory  organ  in  tVo  active  larv^  of  PobjgordiM.  Echiurus, ^r,i. 


excretory  organ  in  mo  iigiivo  t^,^^  v.  ..  ,-.yy ~,  —■■ 

the  ChitopSdr;  and  its  rudimentary  character  in  the  einbrjo 
O'inochxta/  It  follows  from  this  that  the  permanent  nophndia  of 
ttxt  Chxtoimla  are  new  structures,  unless  the  views  of  Bergh  (l8) 
bo  accepted,  who  would  derive  these  organs  from  the  generative 
ducts  or  the  Platyhelminths.  ,,,..,  ,i    vi      a  r.t  „ 

A-ainst  this  hypothesis  may  be  urged  (1)  the  unlikelihood  of  a 
r,ew"formation  of  excretory  organs  in  Annelids,  and  the  probability 
of  these  organs  being  really  homologous  with  those  of  their  Platy- 
lielminth ai«estor,,and(2)  the  fact  that  the  larval  excretory  organs 
of  Polmordiui,  Polychata,  and  OliQOchxta  and  Stnidmca  are  con- 
nected with  *o  permanent  system  or  at  least  are  not  in  any  way 
replaced  by  the  permanent  excretory  system;  in  the  Ohgoch^Ui  the 
lan-al  excretory  organs  appear  comparatively  late,  and  the  segment 
occupied  by  them  never  gives  rise  to  a  pair  of  permanent  nephridia. 
The  following  facts  lead  to  another  hypothesis,  which  is  in  man) 
resnects  nioro  acceptable.  ,  , 

A  connexion  between  the  nephridia  of  consecutive  segmenU  has 
been  recently  stated  by  Wilson  to  occur  in  the  embryo  i"'"';-"'- 
Mever  and  Cunningham  have  observed    the   same   in    Tercbtlla. 
VeidTosky  (i5)  has  recorded  in  AixachKla.  bohemica  a  connexion 
between  the  iKr.hri'H^  "f  t>>c  21st  and  22d  segments,  and  moreover 
the  firet  pair  of  nepl-.ridia  has  two  internal  funnels.     In  the  leech 
Po,UMJla  the  nephridia  (Bourne,  Q.  J.  Min.  Sci..  1884)  form  a 
network    the  internal  funnels  and  external  apertures  alone  being 
arranc.'!  metamerically.    The  presence  of  numerous  external  pores  to 
ca-h  .esn.ent  in  certain  earthworms,  and  the  continuity  of  nephridia 
of  adjaTent  segments  are  facts  to  be  referred  to  the  same  category. 
EUi-'s  discovery  of  the  presence  of  many  nephridia  in  each  of  the  .seg- 
m-nls  of  the  CapiUUidx,  which  are  connected  to-etncr,  is  also,  like 
the  other  facts  referr-d  to,  in  harmony  with  the  suppoMtion  that  the 
ox^r.'torv  system  of  \hi:  Annelida  has  been  directly  derived  from  that 
of  the  Platyhelminths  somewhat  as  follows.     The  excretory  system 
is  at  first  as  in  the  Platyhelrainth,  a  continuous  system,  opening  by 
numerous  apertures  into  the  body  cavity  by  a  single  onfico  or  a 
pair  of  orifices  on  to  the  exterior.     Secondary  external  a,)ertures 
ire   then  formed,  which  are  irregular  in  their  dispition  (these 
actually  occur  in  cerUin  Platyhelminths),  and  more  or  less  numerous ; 
this  condition  is  largely  reUincd  in  Aranlhodnlu,  and  Pcnchmta  ; 
the  Mcondary  external  apertures  as  well  as  the  internal  apertures 
then  Iwcomo  reduced  in  number  and  mctanierica  ly  arranged ;  this 
condition  occurs  in  PmlMclla  and  TtrMla,  and  to  a  very  limited 
extent   in    Anachrla.      The   connexion    between   the    nephridial 
system  of  succession  segnienU  then  disappears,  and  the  oharactunatic 
Ann.lid  excretory  system  is  arrived  at.  ,    ,,  ..      «,•  „i_,^ 

Aliiiieu-       AUmnaani  TTWtl.--VU  alimentarj-  canal  of  all  the  Obgodutta 
tarr  is  a  ^'.raicht  tube  running  from  mouth  to  anus,  but  oven  m  Iho 

Uact  I.Av  .!  f..rmi  i«  spccialiied  into  difTorent  regions.  A  pharjnx, 
,,  :  •..  and  intestine  can  bo  rcco^nued  univcr»ally  ;  tlio 
,,t,   ■         .,  formed  by  the  .toraodiral  invaKin-lK'n  of  tin  cpihla-H, 

J,l        1    :   tion  of  the  intestine  is  formed  by  the  proc- 

,0.1  the  rout  of  the  alimentary  canal  is  hypo- 

1,1,  .  !lu' pharynx  is  restricted  to  thn  first  scfrment 

of  •  [1  which  is  seen  in  the        '  of 

o\\  ■  also  in  the  adult   I'o\  '■ " 

XI,.  iho  narrow  u»onhagu»,   v  mo 

fou  the  inlMtino;  the  intestine  is  at  hr«l  wide, 

t,,,,  ■  i;nrr"w^r;  th»  whnhi  alimenury  canal  la 

ment.,  aud  1.  1  (which 

ur  •    '■■'■'  ,.i;''">'"* 

r  »;,Kh  are  of 

,    '  ,Me.     In  many 

I  


duct  which  opens  into  the  pharynx.  Similar  glands  appear  te 
occur  in  most  Limbricida  in  the  form  of  unicellular  glanus 
attached  to  the  pharjnx.  •  j      •  i,  .k 

Another  series  of  glandular  structures  are  connected  witb  ttie 
pharynx,  which  have  been  termed  by  Vejdovsky  salivary  glands; 
these  are  found  in  the  Enchytraidte,  and  consist  of  simple  or 
branched  tubes,  which  open  into  the  hinder  end  of  the  pharynx  at 
each  side  by  a  single  duct;  since  these  glands  agree  in  their  minute 
structure  with  nephridia,  which  are  not  found  in  the  segments  which 
contain  the  glands,  it  is  probable  that  they  represent  slightly 
metamorphosed  nephridia  (Vejdovsky).  Among  earthworms  Lro- 
chata,  Diachseia,  and  Acanthodritus  multiporui  possess  a  p.air  of 
glands  at  the  anterior  end  of  the  body  (glandcs  k  mucosite,  Perrier), 
which  are  larger  and  more  complicated  than  the  nephridia,  though 
their  structure  is  the  same  ;  in  Acanlhodriliis  these  glands  o[jen  into 
the  buccal  cavity;  in  I'rochxta  they  are  branched  and  open  on  to 
the  surf.icc  of  the  body  on  the  one  hand,  and  into  the  ctrlom  by 
several  funnels  (Bcddard).  It  is  possible  that  they  are  the  homo- 
logucs  of  the  salivary  glands  in  the  Enchytrscida. 

The  cesopbagus  is  ciliated  in  the  lower  forms,  but  among  earth- 
worms cilia  appear  to  be  limited  to  that  section  of  the  asophagus 
which  lies  behind  the  gizzard.  The  intestine,  however,  appears  to 
be  ciliated  in  all  the  Oligochxta.  There  is  thus  a  gradual  diiuinu- 
tion  in  the  ciliation  of  tho  alimentary  tract  in  passing  from  the 
lower  to  the  higher  forms.  In  ^olosoma  the  whole  canal  from 
mouth  to  anus  is  ciliated.  When  the  buccal  cavity  first  appears  it 
is  lined  with  a  cuticle,  and  has  no  cilia.  The  pharynx  loses  its  c.lia 
in  the  Enchytrmidx.  while  the  rest  of  the  alimentary  tract  is  cili- 
ated. Among  earthworms  the  cilia  are  partially  wanting  in  tUo 
CESophagus,  *1iile  the  inUstine  is  lined  with  a  ciliated  epithelium. 

In  some  Oligocfala  the  oisophagus  is  furnished  with  a  muscular 
dilatation,  which  is  usually  termed  gizzard.  This  organ  first  makes 
its  appearance  among  tie  Aaidojnorpha,  but  is  absent  from  other 
cenera  of  "  Limicole."  It  is.  on  the  contrary,  present  in  nearly  all 
earthworms;  the  gizzard  is  lined  with  a  tall  columnar  epithelium, 
which  secretes  a  specially  thickened  cuticle,  and  the  muscular  layers 
are  enormously  increased.  In  lumbruus  the  gizzard  lies  at  tho 
posterior  end  of  the  cesophagus,  but  in  all  other  earthworms  it  u 
Succeeded  as  well  as  preceded  by  a  section  of  oesophagus  as  in 
Nais  In  £u.Hi>riei«,  as  well  as  in  many  other  genera  of  earth- 
worms, the  gizzard  occupies  two  segments,  and  the  septum  dividing 
these  UgmenU  has  disappeared,  or  is  at  most  ''P^'^^lf^X^ 
few  bands  of  muscle,  which  bind  down  the  gizzard  to  the  body- 
wall  On  the  other  hand,  in  some  earthworms  as  well  as  in  tno 
Xaidomorpka  the  gizzard  only  occupies  one  segment.  In  D'^of" 
and  Triga^cr  there  are,  as  the  names  of  these  genera  imply,  tno 
or  three  separate  gizzards,  while  in  Moni!iga,Ur  there  are  four  or 
five  In  triga,Ur  and  ifoniligaster  each  gizzard  on  y  occupies  a 
single  segment:  it  is  possible  that  the  single  gizzard  of  i""'*""". 
Ic  whi?h  occupies  Iwo  segments,  is  duo  to  tho  fusion  of  two 
sei.arato  gi;.zards  lying  in  as  many  consecutive  segment^ 

Vhe  asophagus  in  most  earthworms  is  furnished  with  from  o»6 
to  six  pairs  of  glandular  diverticula,  'rhich  are  known  MCalci. 
ferous  glands"  or  "glands  of  Morron."    Those  glands  produce  a 

"ThelZtin'e't'wider  than  the  esophagus,  but  has  much  the 
aame  smftture  ;  in  ^olosom,.  the  walls  of  the  intestine  consist  of 
mTle  n^e  than  a  single  layer  of  cili,.ted  cells,  but  in  the  higher 
form,  this  is  surrounded  by  »  layer  of  circular  and  longitudiaal 
muTcular  fibres.  A  remarkable  peculiarity  distinguishes  he 
rntestine  of  the  majority  of  earthworms  ;  tf...  is  »W '"''■"»» 
fold  on  the  dorsal  side  which  projocU  into  the  lumen  o  the 
intestine,  and  which  is  known  as  the  "  typhlosole  (fig.  »■  ')•  A 
typhlosole  doosnot  exist  in  Ponlodritu,  nor  ■"."■'.v''""  ''''"'„'; 
CO  ous  form.  In  PeridutU  the  intestine  is  furnLshed  with  on.  or 
morrpair.  of  short  c.-eca  ;  in  Jl/,^«c„/«  and  other  genera  ihero 
are  series  of  comract  glands  opening  int..  the  intestine. 

n^,"X'ti<y>  Org  J'.-1U«  (>!,.., -^h«la  are,  «.  far  «  la  knovm.  Repro- 
inva  iably  h-rmaphrodite  ;  in  this  ,«rticular  they  dillcr  from  the  d„ctiv. 
PolyehJ.  where  «  a  rule  ,1,.,  teste,  and  ovaries  •"•»    "  ■°'*  '"  "HS"' 

distinct  individuals.     Am,        •''^T' ''""'  T,  (^^'i  irAn. 

other    Srr,,,./,-/*    are   h,.  /",  ,-„  '„,„!  ..,,.rmalH?c«, 

conaist  of  t.-stis  and  ova:.  ,  ,r  >ii.  t  .  a,  i    j  , 

which  are  filled  with  sporm»lv)/"a  din  '        •\ 

ductive  ghandu  are  dovilni)cd  at  a  pr 


epithelium,  1 
moreover  ha\ 

layer  of  <  ■  '1 
up  thi 
(1)    ■■ 


oal 

irrounded  by  a 
lit  whidi  make 

_      :..     .1    ...1.  1  ....ll,,Ur  !iii^-r«  «',ljctie<l 

pta 
ore 


C<' 


of,. 


ujj   '   Mtmld.At. 


VUi     M    «: 


viK.^Kul    RgcT.*.    t^o    l'»i".ii 


^V  0  R  M 


U8l 


9n7u«,  YudrUM^  P^uSmia^  kc)  therq  is  na  UenUcftl  numlwr  of 

tMtM  0 '^ "      '*  •    '*■!-' but  not  yet 

proved  •  l.ero  is  only  a 

kin^s^t-  <  .•',  therd  is  but 

oil-  i:.y  i^'.v,  m   iV/'ijcui,  wlicre  the  wniinal 

1^  ■  forcnlia  nro  siin:Io,  there  ia  but  one  testis 

on  t*w.  -...-   I  .-     .  ..I  th«  10th  Sft^nu'iit, 

Among  tho  "i,i"iu-ot»"  ihcra  is  raroly  (PArtar|/c/«)  more  than 
a  sir^-^T"  jviir  of  testes,  which  mav  bo  iu  tho  5th  {XaUlomorphn), 
»t:.  .u/«),  10th  {Tui»/(x\  or  11th  (Snchytrwiis,   &c) 

K.' 

,-,  '  Kesfrvo\rs.'—'Th&  spermatozoa  are  not,  however,  de- 

rclopcd  trithin  the  testes,  but  in  special  receptacles,  tho  seniinal 
reservoirs  (seminal  ve?icle«,  vesiculi«  seminales).  Theso  structures 
frequently  en^ '  :os,   with  which  they  havo  been   con- 

founded   by    r:  \\y  tho   earlier  writei-s   tho  seminal 

reservoirs  wer^-  .    .^  ovaries;  this  opinion  was  due  to  the 

numerous  parasitic  Gref^ariues  which  theso  organs  contain ;  the 
encysted  pir^sitcs  were  mistaken  forova.  In  Lumbrictts terrestris; 
Ac  (Bergii),  there  is  a  single  median  reservoir,  which  encloses 
the  testes,  the  funnels  of  the  vasa  dcferontia,  and  tho  nerve  coi-d 
in  each  of  segments  9  ami  10  ;  with  (Itcso  are  counccted  three 
pairs  of  lateral  outjjrowtlrs  situated  respectively  in  segments  8, 

10,  and  11.  «  In  Attolobophorafixiida  there  are  four  pairs  of  isolated 
seminal  reservoirs  in  segments  8,  9,  10,  and  11;  there  is  no  median 
unpaired  portion;  ond  the  testes  as  well  as  the  vasa  defcrcnlia 
lie  freely  in  the  body  cavity ;  the  first  two  pairs  lie  on  the 
posteri-ir  septa  of  their  sejjmcnts,  and  open  by  an  aperture  into 
the  c.-\vity  of  the  segment  bchiud ;  the  last  two  pairs  lie  upon  the 
anterior  septa  of  their  segments,  and  open  into  the  cavity  of  the 
segment  in  front.  In  all  cases  the  seminal  rescrvoii-s"  are  formed 
as  outgrowths  of  the  septa.  Tho  cavity  of  the  seminal  reservoirs 
is  broken  up  by  anastomosing  tiabecul.-e,  in  the  interstices  of  which 
Uie  spermatozoa  undergo  their  development,  .  There  is  very  great 
Taricty  amoug  earthworms  in  the  number  and  arraoj;ement  of  the 
seminal  reservoirs,  but  there  is  no  form  known  in  which  they  are 
absent.  In  Urocfutta,  Tijphaiis,  Titamis,  and  Diacheeta  there 
appear  to  be  only  a  single  piir,  which  are  of  great  length.  Jn 
DifiihMla  (Uenham)  they  occupy  26  segments. 

.  In  many  of  the  "  Limicolx,  *  as  w.is  tirst  proved  by  Lankcster  in 
Tiihij'fx,  seminal  reservoirs  arc  fouud  ;  atici  where  their  ilevelop- 
ment  has  been  traced  they  appear  to  originate  as  outgiowths  of  the 
septa.  In'  some  o' 
tlie  simpler  forms, 
t.fj.t  Ch^to^aster, 
seminal  reservoira  jry. 
are  not  developed, 
but  the  testicular 
products  float  freely 
in  the  i>envisccral 
cavity,  where  they 
undergo  their  de 
Telo[iuient. 
r  (c)  rasa  Dc/eren- 
tin.— It  is  a  rule 
without  any  excep-  vd' 
tioos  among  the 
OCiffOchata  that  the 
spermatozoa  are  ear- 
ned out  of  the  body 
by  special  ducts, 
which  perform  only 
this  function.  In 
this  respect  the 
Olinockxta ,  are    in 

marked  contrast  to  ^ 

the  PQ  fycA JE;a,whcrc  Pic.  4.— Cenltal  Seirmenis  of  Lumbrietts  (sllghlty  altered 
theripesperniatozoa  from  Howe*,  BMo^icat  Atlas).  The  left  eidc  rcpre- 
sre  eitiier  set  free  ^^'*  ^^^  Immiture,  the  ri^ht  the  mature  condition, 
V  .  r  ♦!,        f  '■'  *'  '^*  male  repioductivc  organs  art  concerned, 

oy  a  mpture  OI  ine  f  anterior  pair  of  testes  <the  second  pair  arc  in  the 
body-wall,  'or  are  ncxttegmem);  w,  aeminal  vesicles;  i;j,  Bpcrmathcca;^ 
conveyed  to  the  ex-  "'•  ^"  deferens;  o,  ovary:  od,  oviduct;  ro,  rcccp- 
t*rior  by  means  of     '■«»'"'»  ororum;  «.  oephridU;  nc,  norvj  cord. 

11.  '  '  '  ■■.  hich,  however,  may  be  sliglitly  imodiRed  in  relation 
t  These  ducts  are  termed  vasa  deferentia;  they  iu- 
vi  :r,ely  into  the  body  cavity,  and  only  sometimes  {e.g., 
LHmlf,.c,^i  acquire  a  secondary  relation  with  the  testes  by  way 
of  the  seminal  reservoirs  ;  they  arc  developed  independently  of  the 
testes.  Id  the  Htrudiiua  and  Platyhelmmths,  on  the  otlicr  hand, 
the  efferent  ducts  are  continuous  with  the  testes,  of  which  they 
appear  to  be  mere  outgrowths  ;  Nussbaum  has,  however,  recently 
{Zool.  Ajizeiyer,  viii.  p,  181)  stated  that  in  Clepsine  the  vasa 
deferentia  are  developed  independently  of  the  testes. 

In  their  simplest  form  fin  many  Enchytrwidm)  the  vasa  deferentia 
consist  of  a  single  puir  of  convoluted  tubes,  which  open  by  a  wide 
funnel-shaped  aptrture  into  odc  segment,  while  the  external  aper- 
toie  £s  situated  m  the  fallowing  segment.     Very  generally  in  those 


Oti^hmta  tho  funnel-shaped  sxpsnsion  is  continued  into  a  wiJo 
cylindrical  tube,  which  narrows  abruptly  on  pussing  thiough  tho 
intersegmental  5e)>tum  into  a  slonJer  tube  ;  the  \\alts  of  both 
sections  of  tho  vbs  deferens  are  formed  of  cyliuilrical  ciliated  cells; 
tho  external  aperture  is  often  suironnded  by  several  rows  of  largo 
glandular  cells.  Among  a  large  number  of  tho  lower  Ofiijoihafa 
there  is  a  single  pair  of  vasa  deferentia,  which  occupy  in  tho  siinc 
way  two  segments  ;  the  internal  funnel-shaped  npcrtuie  opens  into 
one  segment,  while  the  greater  part  of  tho  tube  and  llic  external 
orifice  are  situated  in  tho  following  segment.  A  further  coinpliea. 
tion  is,  however,  introduced  in  tho  form  of  a  glandular  teruiinal 
organ,  which  opens  on  to  tho  exterior  by  one  cxlreniity,  and  com- 
municates with  tho  vas  deferens  at  the  other.  In  Stylaria  lacitstfis 
this  or^an  is  pear-shaped,  narrowing  towards  the  e.'cternal  aptituie; 
it  is  lined  by  a  layer  of  cylindrical  glandular  cells,  outside  of 
which  is  a  liiyer  of  muscular  lil)ies  ;  the  whole  organ  is  covered  by 
largo  peritoneal  cells  of  a  glandular  appearance.  This  organ  is 
termed  the  atrium  ;  the  vas  deferens,  which  is  short,  only  curved 
(not  convoluted),  opens  by  on^  end  into  the  bi^ad  extremity  of 
tho  atrium,  and  terminntes  In  a  ciliated  funnel,  which  has  this 
peculiarity  that  it  does  not  lie  in  the  segment  in  fiont,  but  iu  the 
same  segment  (in  the  6th)  as  the  atrium;  it  is,  however,  closely 
applied  to  the  intersegmental  septum  of  segments  5-6. 

This  condition  of  the  vasa  deferentia  is  exactly  repeated  in  the 
earthworm  Moniligaster  barwelli ;  the  seminal  reservoirs  (Beddard) 
lio  partly  in  the  Sth  and  partly  in  the  9tli  segment;  the  vas 
deferens,  which  is  much  coiled,  lies  in  tho  same  si-gment;  it  is  con* 
tiriuous  at  one  end  with  the  seminal  reservoir,  and  at  the  otliei 
with  a  glandular  body  opening  between  segments  9-30,  whicli  has  a 
structure  apparently  identical  with  that  of  the  atrium  of  Stijlaria. 
Cheetogaster  diapkanus  (Vejdovsky,  15)  lias  the  same  general  dis- 
position of  tho  vasa  deferentia,  but  the  atrium  is  divided  into  a 
glandular  "vesicula  senunalis,"  into  which  opens  the  vas  deferens, 
and  a  distal  non-glandular  portion,  which  can  be  everted  during 
copulation. 

The  reproductive  ducts  of  me  Tahificidm  are  still  further  com* 
plicated  in  their  structure.  In  Tnhifex  rivulonnn  the  structure 
of  the  atrium  at  an  early  stage  is  like  that  of  Slylaria  ;  a  sinijile 
;;lnbular  or  pear-shaped  atiium  is  formed  as  an  invagination  of 
the  integument;  later  ttiis  is  dilferentiated  into  two  parts,  as 
in  Chxtogaster  j  au  additional  structure  is,  however,  developed  in 


Fio.  5.— Male  Genital  Ducts  of  Various  OUgoehxta.  In  most  cases  tho  v/hulis 
length  of  the  vasa  de/crentla  l9  shown;  tlic  irapsvcrsL'  lines  Indictite  tfta 
bour.t'.arici  of  the  segments  ihrouRh  v/tiith  they  piiss.  The  thick  black  lines 
indicate  the  atria,  Ihc  dotted  lines  the  muscular  part  of  the  attia.  In  F,  0,  II 
the  vcni.'l  setai  arc  shown  lyinp  in  a  sac  opCDl.^g  In  common  witli  the  niriJ?. 
A,  Moniligaiter  barwelli  (outside  the  alrlum  in  A  Snd  C  is  a  I.iyer  of  ^l.ir..l(il\F 
tissue);  C,  P/ireaiothrix  prageniis  (after  Vcjilovsky) ;  IJ,  f:uUrilus  ,w/i»^('Vj; 
E,  Pontodrilut  marionit;  F,  Ptrichxla  armala;  U,  Typhxui  ffammii;  U, 
Acantliodrilui  nova-ielandix  ;  1,  Oenerodrilus  (nfter  Eisen). 

the  form  of  a  group  of  unicellular  glands,  collectively  termed  the 
prostate,  which  open  into  the  glandular  distal  region  of  the  atrium  ; 
in  the  adult  Tiihi/cx  the  proximal  section  of  the  atrium  is  developed 
into  a,  protrufiibln  penis;  this  is  surrounded  by  a  second  invagina-. 
tion  of  the  integument,  which  forms  a  penis  shea/,h  and  part  of  llio 
penis  proper.  The  glandular  part  of  the  atrium  (vesiculaseminnlis) 
13  ciliated,  but  cilia  are  wanting  in  the  penis.     In   Tclmatodrilus 
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jnnsiou  into  the  atnal  ^'^Fl^'r  ^.,-?    °  "p^rei.t  ai.naratus  exactly 

mmmmmM 

c?n  be  recosnUed      TTie  most  P"-";''", t^;"„lA'  f,,"  \l  «  t   o 
UveAo    muscles  ;  it  oommuniktes  with  two  muscular  tubes    aho 

fbe  ,.„is  P-i-t3.intothein.enor  of  a  c..t^^^^^^^^ 

.  «mill  ri-id  diverticulum  with  muscular  waiis.v 


'■<''"  c     it  is  probable  that  tliesflslructnrcs 

'"V  •  »  of  rcrM^-ta  {fig.  5^  F)  are  made  up 

",\l  .n.,.  «1.K  1.  are  connoted  with  Krou,«  of  ce  1.    hat 

v.  r  of  unicellular  glands  ;  each  cell  .s  connected  b)  a 

^::  ,  ,0  ter" ninalion  of  the  ductule  ;  in  M^nlhctnU, 

»:-  is  In  d  by  a  double  layer  of  cells  which  surround 

t\l  „     the  Innermost  layer' of  cell,  are    nmo«  ""d 
^imn.r.tU.  outer  layer  are  large  P'" '^"K^E'- ;;     J^^^^ 

The  .li.r.r.n  ;  b-tween  the  t-^^^:',';',;',.'!':"  ;,'„",,;     whX  the 

plni  ,  o(  PcrUhitla 

1""  ,rkrd. 

b<»»  _■                                             .    .     •  ..  -,.^,-0 

'I  |irrj»Utc4    01    -I'''i                                                                                         , 

j(j  ;  fctructnre  with  th                                                         '^ 

•nl  ' 

in  / 

atrium,  anti  ii";   '"'■>  '■'"                                                                    .:, 

BpfMrnliK  ii  th'if   rn   n   '                                                                     l^._ 

""'  ...  ^  -^^^^^^^ i  only  j-.ii»  the 

J'''  ^i»nin(fnii  lothec'ilonor. 

I"'  ■  '  'I ..I'lm 

II  ■■:.« 


tl,it  the  acts  upon  the  clitellnm,  in  the  uo^.-ooorhood  of  the 
sp  rmathe^  anrthe  male  jexual  apertures,  ^-^J^J.^l^^ 
amount  of  modification.  Thus  in  Lwnbr^cus  t^"'/':"'  '^^\^,^ 
regions  of  the  body  are  longer  and  -nore  '•1>^^°'1;'.''>''" '^=  !!'*,'^ 
where  (Hcring)  :  in  Uroch^a  aud  Thai.modnlus  the  set.x  xipon 
rhecli  ellum  are  ridged.  Analogous  modifio.fons  are  found  ,n 
v!,s  and  other  "iim.ceJa."  The  function  of  these  setK  is  prob- 
abh  ^  Lankester  has  suggested,  to  assist  in  atUclmig  the  worms 
to'ah"  durtng  opulatioif  Before  the  individual  is  mature  th<« 
sew  are  absent,  and  the  ordinary  set..e  occupy  their  pl»«  JJ.^"^'" 
the  cUteUum  is  developed  the  ordinary  setx  drop  out,  and  ar« 
reolaced  by  the  genital  seta!  (\  ejdoTsky).  ,  n  ,  ,7  ./«  thu 

;  t  ."!WiS!  /.d  ifV  <'•"/•"! '""I'.'K.'SS'.S 

a  delicate  layer  of  flattened  periton«aw,vells.     In  icncnxai.^ 

ir^s  r;:trin:^^rfei -r  r=v^|; 

fo  X  y  of  the?;-arii'and  tesies.     With  the  c^cpt.on  o>  ^..^J- 
discovered  by  Huing.ineyu  divided    by   anastomosing 

.^<;erbl:,lJmP'd":f  a  single  |^,>"^3';U^;-t.r  -'."^ 
,un!;el.shap.d  ex^ans,on  ^^^^  "^^^^^tl  .  .' tfr^i  in  the  Utji 
perforates  t'-^-^,^- '^'^^f^t  ^tt  U  in  close  relation  w;ith  the 
segment     The  moullio'^  ;„,„  „,.  „,„„  ,,j,n,ent.     In 

aperture  of  the  "*-'P'""^"";.ij„,,,  „(•  similar  stnicturc  have  been 
most  -■•'J:™™;,^  ;  he  tt=o,id"c^'  o,.n  by  a  common  ,«ra 
recognized  ;  in  '^'"f^*'" ',  °  ,  ,:.,  „f  ,hc  Hth  segment-  The  ai»r. 
utuatcd  in  tl"^™;;!';"  ' '  ^^  he  exception  of  .Von.7.-.,.i-fcr  (Horst) 
tures  of  the  oviducts  are      '  h    he  excepi  of  thomalegene- 


.r  tube  ;'  the  v«*  J-^i   ii», 
•  I,  fh<i  muscular  i«rl  of  the 


..  |...i;.  i.f  altia 
■  ly;   the  van* 

t.MV  '.|   tllt'lll. 

cAK  among  the  OUjfxIuUa 


SiS:^:" rvl'^a,  l^^.>  of  the  llth  .^^^^^^ 

o^n.  on  «» J'j;«J:X''il^  u'Jca l^bere're'  two  p..ii.  of  ovblueU 
„p„,„, ;  "\fArc»r./c(«,  IJoUuam  li  ,,^^  ,^  i„,p„„„„  ,„  „„te  that  i» 

>">  the  female  pore  U  behind  the  inal. 
'  .rx.-eri  Honiliomltr.  Allurui)  it  i»  m 

p..  ,  '  ■     •  >-i  lit;  their  plac* 

front     Among  lliu.  UtliVe  ontioe* 

i»  taken  in  the  A'lu'.  , ,  „f  th»  t»»» 

placed  on  the  clil ,.  ,     .,,   ,,  f  ilv. 

|of,r.nti.i.     Thai  these  p<.rMrrpro«:ulU...  I-'. 
„:.;,lu',;  in  the  higher  form.  i.  .h"w„  by  the  foil  ,;». 

liona:  (1)  their  j-Mlion  liehin.l  ,,„ 

ure~l  hv   Vei.U.vAy   that  the   .  ,^ 

n         '   ■    ■       ■•     -I,,  in  which  ri  '         ■  .i  . ,  . ,  ^Inin- 

'  naleefTerfnt  ih,u-.,  (J   lh«  icu.iu,.-!'..^  .  ...ilng) 

".,  "mn^.g  fi.W.,  where  ih.  alnlominal  Jkucs 

>'  ■  ■    ^  •■   ' .  us<). 

act  a»  ;,i„rd.  Ilnrst),  dilTer  in 

Thr  ,,,      Tb'ovsrir.  iriK   G) 

,..  '  out 

Uiduiw. 
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Fio. «.— Frratla  RfprodQctkfi  Appa* 
mttu  of  Eaiinltn.  On  tho  rli;lit 
ftl(]«thc  spcrmalhrcA  has  be^n  cut 
ftwAjr  to  »how  tlie  conioitcil  ovl< 
duct  ce.  0,  o\«ry;  tp,  iperm*- 
theca:  j;/,  i-UrJ  opmlng  Inio  con- 
jnlned  lUicc  of  spcrmAiIicca  and 
ov-IUuct. 


14      T>i*r  trr  snmontlcil  by  larm  of  muscles,  and  tho  interior  is 

•    '•'    -    '       '; *!   compk\r!niciit3  ;  »!irccl!y  con- 

\  tul««  wliich  pa*M-s  througli 
'wA  thrn  apiin  ]visscs  ihrou^th 
tho  »<'it;ut)i,  Alii  *.'j-^iii  I-.1  to  tl,j  ciUTU'r  iu  the  Uih  sc^jim-nt,  iu 
cotnmou  wilh  *  brgo  spcrmatheonl  pouch  auJ  a  snail  j;l.iniiular 
ixy\y,     Th«  oviduct  opons  by  a  wido  mouth  into  tho   iulcrior  of 
tho  oniy,  and  is  lined  throughout 
with    a    cilis^'l    cpithtUum ;    it    Is 
corv  s  of  muscular  fil'R^s, 

vhi  uous  with  thi<so  of 

tb«  ^......      i...    continuity  of  the 

oi'ary  and   its  duct  is  unkhonn  in 

any  othirr  Oti-y^-hnttt,  but  is  aiialo* 

gou>  :  Jion  of  tho  uvaiics 

and  -i   the  Icechc*.     It 

Is   r  ■    tho   muscular  wall 

of  tno  ovAiy  u  to  be  ro^tiUcd  as  an 

hypertrophy  of  tho  peritoneal  cover- 

llie  of  the  ovaiy  in  Lumbricus^  4c., 

ana  tliat  this  has  inwilvcd  tho  ovi- 

duct;  or  tlic  niu»cuUr  coat  of  the  ovary  may  be  regarded  aa  the 

receptacr.lum  ovorum,  which,  as  in  Slylarta,  U  developed  in  the 

atmc  scsrmcnt  as  the  ovary ;  this  supposition  is  strengthened  by 

the  '    •   '■■  ■•  ''  (?  oviduct  traverses  the  septum  between  tho  13th 

ami  ■  :*. 

>■  -  -Of  these  organs  there  are  from  one  to  eight  pairs  ; 

thev  co:4i.c:  d  spherical  or  pear-shaped  vesicles,  often  furnished 
witn  accessory  diverticula,  Ihey  receive  the  semen  during  copu- 
lation and  by  their  epithelium  is  fabricated  the  generally  chitiiious 
spennatophoro  in  which  the  spermatozoa  are  envelopod,  and  in 
which  they  are  conveyed  to  the  neighbourhood  of  tho  clilellura  of 
another  intiividual. 

Tho  genital  ducts  have  beei:  compaied  with  nephridia  by  many 
write  ;  there  is  not  only  a  considciablo  anatomical  resemblance, 
but  a  deTrlopmcntal  similarity  ;  the  vasa  dcferenlia  (and  the  ovi- 
ducts ?h  lil^o  tbo  nephridia,  consist  of  a  funnel,  of  a  more  or  less 
elongated  tubule,  and  of  a  distal  vesicular  part  The  intracellular 
duct  of  tho  uepiiridium  and  tho  in/«rccllular  duct  of  the  vas 
deferens  may  bo  explained  by  tlie  different  functions  which  tho 
organs  perform.*  The  spermathecae,  on  the  other  hand,  are  cotn- 
par.ible  to  the  vesicle  of  the  nephridium,  which  is  formed  in  Loth 
cases  by  an  ectodermic  ingrowth.  The  fact  that  the  funnel  and 
the  tubule  in  both  cases  are  developed  independently,  but  both 
from  the  mesoblast,  is  a  striking  point  of  similarity  between  the 
vasi  defcrcntia  and  oviducts  and  tho  nephridia,  Tho  belief  of 
Claparede  that  in  the  ** Lwiicjla:"  the  genital  ductS  were  the  homo- 
logues  of  ncphridi.i.tut  not  in  tlie  "  TerHcola:,^'  was  based  upon 
the  erroneous  nssumption  that  nepliridic.  r.ie  absent  in  the  genital 
segments  of  the  former,  Tl'.is  haa  been  shown  by  V'ejdovsky  to  be 
an  error:  nephridia  are  present  at  first  in  the  genital  sc-^nients, 
but  degenerate  and  disappe:ir  when  tho  genital  ducts  are  formed. 
Morco\-er,  enough  has  been  already  said  to  prove  tho  extreme 
unlikelihood  of  a  non-homologj*  between  the  generative  ducts  m 
earthworms  and  tho^e  in  the  *' liniicolous"  forms.  Lankcater 
put  fonvard  the  theory  that  there  wore  primitively  two  pairs  of 
nephridia  in  c-icli  segment,  each  series  being  connected  with  one 
of  the  pairs  of  seUe  ;  the  genital  ducts  were  supposed  to  be  the 
remains  of  one  series  which  had  aborted,  except  in  tho  genital 
segments.  This  theorj*  was  at  first  espoused  by  rerrier,  who  found 
that  the  nephridia  were  sometimes  connected  with  one  series  of 
set.^  and  sometimes  with  the  other,  and  sometimes  {PhitcUus) 
alternated  from  segment  to  segment,  opening  in  one  segment  by  the 
T<ntral  and  in  another  by  the  dorsal  seta: ;  these  facts  appeared  to 
ahow  that  one  or  other  of  tiie  two  series  of  nephridia  was  piirtidlly 
or  entirely  retained  in  different  genera.  In  his  later  publications 
Pernor  was  not  inclined  to  attach  much  weight  to  this  hypothesis, 
inasmnch  as  it  did  not  satisfactorily  refer  the  genital  ducU  to  one 
or  other  of  tlie  presumed  double  scries  of  nephridia  ;  the  apertures 
of  tho  genitul  uucts  and  nepliridia  were  found  occasionally  to  co- 
inciie  at  the  same  pair  of  sct^e. 

The  discovery  tnat  each  scgmcDi  of  a  worm  may  contain 
liuTT.*ro-is  n^f  hri  li^l  pores  disposes  of  any  a  priori  difficulties  as  to 
th-  '         ■  '      ;;ridia  and  genital  ducts,  though   the 

^u  tied. 

CliMifi-        '  .  .,— It  has  a\ready  been  stated  that  the 

catlo".  Oltfj<.<hxXa  imm  a  group  which  cannot  be  subdivided  into  Limtcolw 
and  Terricoixai  was  proposed  by  Claparede.  Tho  genera  of  Oligo- 
chata  have  lK;':n  arranged  in  families  by  Vejdovsky  (14),  to  whom 
the  reader  is  r>  remd  for  a  classification,  which  is  satisfactory  as 
regards  the  "hmicolouii"  forms,  and  some  of  the  families  (e.g., 
Lumlricidm  and  Pcrickxtidx)  of  earthworms.    Since  that  time.how- 

\  T       ' "  ^  '    .  ! 'rlucls'ln  tills   respect 

f  ■  :ia  of  Poiyth.tta  differ 

f'  '[.(rn,      l-flriK,  morcovr;r, 

ti**  -  ■        ..   -  .  .  ■.. .  ■■.■■•.  '.     ■■  .    . '  -  -        .  ■.,  .  ;  ......  in  »omc  Planarians  th-; 

rrprodoctlve  dscU,  ijkc  the  ncplinutjt,  msjr  iisTc  on  intracellular  lumen. 


•vor,  a  largo  number  of  new  genera  anil  species  of  earthworms  aavo 
bcon  described,  which  cannot  at  present  do  satisfactorily  arranged. 
Terrier  dividod  earthworms  into  three  groups:— (1)  rrcclitclluina 
(r.y.,  LnmbricHs)^  wheio  thn  niato  pores  nro  situated  iu  front  of  tlio 
cli:oilum  ;  (2)  Iniraditdli'xus  {e.g.,  £mlrihis),  where  thu  male  po.xs 
are  within  tho  clitullum  ;  a.m{  {3)  PostclUcUians  (e.g.,  r^richana}, 
where  tho  malo  pores  open  behind  tho  cUtcllum.  Advancing 
knowledgo  has  shown  this  classification  to  bo  untenable,  for  two 
piincii*al  reasons :  first,  because  it  separates  some  species  of 
Acanihjiirilus  whicji  are  poslclitelli«n  from  others  which  aro 
intraclitellian,  and  it  separates  tho  intraelitellian  McgascoUx  from 
tho  postclilellian  PcrichxUi,  between  wliich  genera  there  are  numer- 
ous points  of  atlinily  ;  and,  secoudly,  becau.se  this  classiticatiou  is 
based  on  the  as>>um|)tion  that  earthworms  can  bo  considered  as  a 
group  apart  from  other  OUgoch-xta,  wlicrcas  it  is  now  impossible  to 
draw  any  lino  of  division  between  any  two  such  groups. 

The  simplest  forms  of  OUgocJiwta  aro  tho  gener?  ^-Eolosoma  and 
CUnodrilus.  .i-Eotosomii  has  a  "head,"  consnting  of  ono  segment 
which  contains  the  pharynx.  Xlio  nervous  system  consists  of 
cerebral  ganglia,  which  nro  placed  in  iho  lirat  segment,  and  retain 
connexion  with  the  cpiblast ;  tho  apparent  iibsence  of  a  ventral 
nervous  cord  is  in  all  jirobability  to  bo  looked  upon  as  evidence 
of  degeneration.  Tho  body  ]iosscsses  considerable  traces  of  tlio 
frimitivtly  continuous  ciliation ;  upon  th*?  head  aro  a  pair  of 
ciliated  pits.  In  u'.i  these  particulars,  us  well  as  in  the  characters 
of  tho  vascular  system,  yEoiosoma  agrees  with  Ctowdrilns  ;  the 
latter  form  has,  however,  a  ventral  nerve  cord,  which,  like  tho 
cerebral  ganglia,  is  lodged  in  tho  epidermis.  In  most  of  these  points 
jEohsoina  and  Cfcnodrilus  resemble  larval  forms  of  the  higher 
OHgochxta.  Tho  reproductive  organs  of  CUnodrilus  arc  U4)t  known, 
but  those  of -.-iSTo/ostfrnrt  aro  constituted  on  tho  OHgochaetous  plan. 
These  two  genera  are  also  closely  allied  to  tho  Archiannclida,  of 
which  a  short  description  is  appended,  as  they  are  not  treated 
elsewhere  in  tliis  work. 

j-Eolosoma  therefore  retains  certain  Aichiannelifl  characters,  but  is 
to  bo  referred  to  tho  OUgochxta  on  account  of— (1)  the  limitation  of 
tho  reproductive  glands  to  two  segnieuts  and  the  presence  of  special 
efferent  testicular  ducts  ;  (2)  the  paired  arrangement  of  tlie  setaj 
bundles,  which  agree  in  their  structure  with  those  of  other  Oligo- 
chxta  ;  and  (3)  the  relative  complication  of  the  nephridia,  as  com- 
pared with  Archiannclida. 

Tlie  affinities  of  CUnodrilus  are  not  so  plain  ;  but,  in  tiie  absence 
of  any  knowledge  respecting  the  generative  organs,  it  is  impossible 
to  refer  them  definitely  to  iho.  Oligoch seta  ox  to  the  Tohjchwta. 

Arckiannelida. — This  subclass  includes  certain  small  marine  Archian* 
worms  which  were  formerly  placed  among  the  Polychsela.  Hatchek  nelida. 
originally  created  the  group  for  I'ao  reception  of  PolygordiMS  and 
Prof<xirilus\  and  recently  Kuttinger  has  placed  Histriodi-Uus-  (an 
animal  formerly  referred  to  the  Dis^ophora)  in  the  sapio  group. 
The  nnme  Archiannclida  im]>lies  that  tliese  forms  stand  at  tlio  base 
of  the  Annelida,  and  that  they  represent  most  nearly  tho  common 
ancestral  form  from  which  both  the  Polyckxla  and  OligochxtahnxQ 
been  derived.  Their  structure,  which  bears  out  this  supposition, 
suggested  tho  name. 

PobjgordiiLs  is  found  on  the  northern  and  southern  coasts_  of 
Europe ;  it  is  a  small  slender  worm,  varying  in  length  (according 
to  the  species)  from  30  m.  to  1  deeim.  The  segmentation  is 
hardly  marked  extrrnally.  The  head  segment  is  divided  as  in  the 
Cha-topoda  geneiady  into  a  prostomium  and  a  peristomial  ring; 
tho  prostomium  gives  rise  to  two  tentacles.  On  either  side  of  tho 
jirostomium  is  a  ciliated  pit,  which  is  of  special  interest,  as  it 
occurs  on  tho  one  hand  among  the  Nkmehtini-.s  (q.v.),  and  on  tho 
j  other  among  certain  Pofychiria  {e.g.,  Oplulidii),  and  in  the  lowly 
(  (Tganized  Oligocha^t  ./iSo^osoma.  Cili>ft  are  found  in  certain  species 
in  the  neighbourliood  of  the  mouth  and  on  the  anal  segment. 

The  ciliation  of  the  body  is  more  marked  in  Protodrilus,  where 
there  is  a  continuous  ventral  groove  lined  by  ;ilia;  there  aro  rings 
of  cilia  also  on  each  segment.  The  partial  ciliation  of  Polygordius 
is  to  be  derived  from  this  by  reduction.  Certain  OUgochecta  retain 
traces  of  tho  primitive  ciliation  of  the  body  {c  g.,  JEolosoma), 

Thcro  are  no  traces  of  6eta3  in  Polygordius  or  its  allies.  The 
segmentation  of  the  body,  although  hardly  marked  externally,  ia 
very  clearly  marked  internally  ;  the  body-cavity  is  divided  by  suc- 
cessive septa  into  a  series  of  segments  ;  there  is  no  such  fusion  ot 
tho  anterior  segments  as  is  mot  with  among  tho  Pohfchmta  and 
Oligochxta,  and  the  segments  are  less  differentiated  among  them- 
selves than  is  usually  the  case  in'the  higher  Chxtopoda.  The  licad 
segment  contains  the  pharynx,  which  is  limited  to  this  segment ;  the 
nephridia,  which  consist  of  simple  tubes  (probably  but  not  certainly 
formed  of  a  chain  of.  "drain-pipe"  cells,  as  in  Oliijodu£Ui)  nro 
found  in  all  the  segments  except  the  first  aod  last.  Tho  nephridia 
do  not  lie  freely  within  the  ccclom,  but  in  the  thickness  of  tho 
parietal  peritoneum  ;  tho  funnel  only  just  opens  into  the  cavity  ol 
the  segment  preceding  that  which  bears  tho  external  pore  ;  that  is 
to  say,  it  is  cniefly  contained  within  tho  thickness  of  tho  septum. 

2  Tlio  correct  name  of  this  wonn  la  HUlrioldcra.  Tlic  nllcrcU  Ivjiinlriatioii  la 
to  express  Ibo  cliaogo  in  tho  view  regarding  Its  alllDitles. 
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In  I'.n-ing  the  form  of  simple  sinuous  (not  coiled)  tubes,  and  in 
lying  within  tlie  i^ritoneum,  the  nerhridi/i  are  in  a  very  archaic 
rondition  ;  the  samo  thing  occurs  in  the  Capi'.ellida;  in  the  higher 
Anncliils  tlie  ncphriJii  lie  within  the  ccelom,  and  are  usually  much 
coilfd  and  complicated  in  structure. 

The  vascul.ir  system  consists  of  a  dorsal  and  a  ventral  trunk,  which 
traverse  the  thickness  of  the  dorsal  and  ventral  mesenteries.  The 
Jcveloiimcnt  of  these  vessels  shows  that  their  cavity  is  continuous 
nitli  the  blastoc<£le,  and  is  not  a  secondnry  canalization  of  a  solid 
chain  of  mcbolilast  cells,  as  is  so  commonly  the  case  in  the  Annelida, 
The  two  tninks  communicate  in  evciy  segment  except  the  Inst  two 
or  three  by  two  lateral  vessels,  one  on  each  side  ;  each  of  these 
latter  gives  off  a  crrjcal  tube  numing  backwards  along  the  somatic 
l<:ritoiienni.  Thus  the  vascular  system  undergoes  but  little 
modificttiou  in  JifTercut  segments.  In  Protodrilns  the  blood- 
vessels have  no  walls,  and  therefore  permanently  retain  a  condition 
which  is  found  in  the  young  Pobj^ordius  before  the  adjacent 
mcsoblast  cells  have  become  dilfercntiatcd  into  an  extremely 
delicate  membrane.  The  condition  of  the  vascular  channels  in 
PoUjgoydius  represents  tli.it  of  the  larv.nl  Pobjcfurta  and  OHgochmta 
before  the  stHxial  mitscular  walls  have  been  formed.  yEolosoma, 
however,  is  identical  with  the  adult  Polyijordius  in  these  particulars. 

The  digestive  tube  consists  of  only  a  single  layer  of  ciliated  cells 
covered  by  a  single  layer  of  peritoneal  cells,  and  is  therefore  in  an 
embryonic  contlilion  as  conn>ared  with  the  Cfiatopoda  and  Oligo- 
cfuctn.  It  is,  however,  s]>eeialized  into  a  pharynx,  ce-sophagus,  and 
intestine.  The  nervous  system  is  extremely  snnple,  and  lies  in  the 
thickness  of  the  epidermis,  thus  presenting. in  cmoryonic  chai-acter, 
which  is,  however,  met  with  in  certain  PoUjchscia. 

In  Pohjgordiits  the  cerebral  mass  is  situated  in  the  ])rostomium, 
and  communicites  by  a  circumcrsophageal  commissure  with  a 
ventral  cord  which  is  single  and  median,  and  shows  no  trace  of 
ganglionic  enlarccntenta.  In  Protodrilnx  there  are  two  ventral 
cords,  while  in  Histi-iodrihts  there  are  a  .series  of  ganglionic  swell- 
ings. A  nervous  plexus  also  exists  in  the  thickness  of  the 
longitudinal  muscles. 

Poliiijot'dins  is  of  separate  sexes  ;  Protodn'lus  is  hermaphrodite. 
The  sexual  products  are  developed  in  all  except  the  first  few  and 
last  few  segments  from  the  lining  of  the  ca-lom  ;  the  ova  and  sper- 
matozoa nrc  api'arently  liberated  by  the  rupture  of  the  boily-wall. 
ir/Jfrvoi/ii/iu  hai  6i>ecial  eirereiit  ducts  for  the  ovaries  and  testes 
(found  in  dillercnt  individuale),  the  nature  of  which  is  not  yet 
wttle.l 

Potifgortxint  leaves  the  egg  as  an  active  larva,  first  discoverca  oy 
Lovcn.  This  larva  is  shaped  like  .i  hur^mlng-top.  and  has  a  preoral 
ciielet  of  ciiia  ;  immediately  behind  this  on  one  siile  is  the  mouth, 
whicli  leads  into  *in  alimentary  canal  opening  at  the  posterior  end 
of  the  body;  ut  the  apical  region  is  an  ectoilernnc  thiclccning. 

Uttratitrf.—(t}  Itcililnnl,  "  On  Ihe  Nfphridia  of  Afaittfiadrilut,"  Prof.  Rcif.  &y., 
IS55;  .<in   .S-(    S"'..  !»"«:  (?)  M  .  "On  Iho  Alrlum  In  tarlhworm."  Zaiil.  Am., 

1M9;  • •    ■  ■■/"r.v.  Too/.  &»•..  ISSC;  («)  Id.  "  ,Vcphrtdl« 

of  /■'  I  I.,  ■■  Alllirii,;-  ibiU  ;  (61  U.,  ■•  J'tmrfrtr'.' 

Ann.  .■  '  StuiUt-t  in  Karthwni  itii,"  S<«.  I,,   II..   lil., 

Q.  /.;/..  .  .,  Irtlul."  Znnl.  Ant.,  1887;  (9)  MorW,  ".Solii 

on  Eartii<»i>iiiit,"  A''W,-«  /,v,M  Leytifn  Muieuin,  If^SC-T;  (to)  Ko».  "  Cri'.di'ilitt," 
Alii  R.  Afad.  S^i.  Torino,  ISftS ;  (ii)  Id..  " tlormogatttr,"  tbitl.,  I8«8 ;  (jjl 
SpviK>-r,  "  N'eiilirtdta  of  Eauhwormt,"  y.ilur/,  Jun«  ?8.  ISS8;  (13)  Scharlf. 
"  ClfnoJrilni.''  Q.  /.  tf.  3,  Iwi7:  (i4>  H.lehcr,  "AuirjJInn  E«pih»orm«,' 
fro<,  L.  S.  K.  S.  HT.,  }•»>;  (lO  Vcjdov.kr.  Sfltm  u.  UorpKol.  d.  O'tfrliam;' 
(i6)KUkf^'tiiI.-I.rniphni.licll»nd.  AimrlMrn."  .'m  //(/<,■«_  ISS.,:  (i;)Dournr, 
"In,l     ■  •"   Proc.  Znol.  Si>f.,    1  ,-li.  "  ExcrctlonHOritAne 

*.  W  ■    ISSS;  (15)  Id.,  •••;  .  d.    Resell,  lirmcr," 

Z'i"  .'   '/.,    ISSS.      On    Ar.    '  f'ral[iont,    "  tylyjor. 

dim.  r  ,.iTi,  H'l  1  t'vra  dti  Qo'/tn  r  S'luj'i  \.-ni.^',.\n  rcfertncei  to  prcvlnuB 
P«l>«").  (r.  t.  B.) 

WORMS,  one  of  the  oldest,  and  from  an  historical  point 
of  view  one  of  the  most  interostinp,  cities  in  Germany,  is 
situated  on  the  left  Uank  ol  tlic  Khinc,  in  the  grand-duchy 
of  IIcs'.c-Darmstadt,  25  miles  south  of  Mainz  and  20  miles 
northwest  of  Heidelberg.  The  town  is  irregularly  built, 
and  Kome  of  the  old  walls  and  towern  still  remain,  but 
its  general  aspect  is  modern  and  commercial.  The  chief 
■ipi.-iri-s  are  the  market-placo  and  the  fJomPlatz.  Worms 
formt-rly  mntiincd  many  ccclesia-itical  buildings,  now 
rep-  •ifilit  churchc.",  two  of  which,  however,  ore 

no  i  i  fcir  divine  service.     Tlio  principal  church 

and  cliici  l.uiidinj;  is  the  upacious  Komane.si)uii  cathedral, 
which  rnnki  beside  llio  cathedrals  of  Spires  and  Mainz 
nmofig  th<-  f.-irnoiis  crrleniaslical  cdificc.i  of  the  Khine. 
This  magnificent  building,  with  four  round  towers,  two 
larj^   domes,  and  a  choir  at  each  end,  bos  a  specially 

■  >"t. ■■ -    -     -  ~        '-        "r 
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imposing  exterior,  though  the  impression  produced  by  the 
interior  is  also  one  of  great  dignity  and  eimplicity,  height- 
ened by  the  natural  colour  of  the  red  sandstone  of  v.  hicb 
it  is  biiilt.  In  this  last  particular  it  differs  from  tlis 
cathedrals  of  Mainz  and  Spires,  where  the  natural  colcup 
of  the  stone  no  longer  appears  in  the  interior.  Only  the 
lower  part  of  tl  e  western  towers  belongs  to  the  original 
building  consecrated  in  1110;  the  remainder  dates  from 
1181,  with  the  exception  of  the  west  choir  and  the  vault- 
ing, which  were  built  in  the  13th  century,  and  the  elabor- 
ate south  portal,  which  was  added  in  the  14th  century. 
The  ornamentation  of  the  older  parts  is  simple  to  the  verge 
of  rudeness  ;  and  even  the  more  elaborate  later  forms  show 
no  high  development  of  workmanship.  The  church  is  4S5 
feet  long  and  114  feet  wide  ;  the  transepts,  which  are  at 
the  west  end,  are  about  I'JO  feet  long  (inside  measure- 
ment), and  the  choir  is  ICO  feet  high.  The  cathedral 
belongs  to  the  Doman  Catholic  community,  who  [possess 
also  the  church  of  St  Martin  and  the  Liebfrauenkirche,  a 
handsome  Gothic  edifice  outride  the  town,  finished  in 
1467.  The  principal  Protestant  place  of  worship  is  Trinity 
church,  built  in  1726.  Second  in  interest  to  the  cathedral 
is  the  church  of  St  Paul,  also  in  the  Komanesque  ttyle,  and 
dating  from  1102-16,  with  a  choir  of  the  early  13th 
century.  It  is  adjoined  by  the  remains  of  an  abbey  and 
cloisters  of  various  epochs.  Since  ISSl  this  church  has 
contained  an  interesting  museum  of  national  antiquities, 
The  late  Piomanesque  St  Andrew's  church  is  also  ustu  foi 
secular  purposes.  The  synagogue,  an  unassuming  build- 
ing erected  in  the  11th  century  and  restored  in  the  13th, 
is  now  completely  moderni^cd.  The  Jewish  community 
of  Worms  (about  1400  in  number)  claims  to  be  the  most 
ancient  in  Germany,  and  to  have  existed  continuously 
since  before  the  Christian  era,  though  the  earliest  authentic 
mention' of  it  occurs  in  ."i-SS.  A  curious  tradition,  illustrat- 
ing the  efforts  of  the  dispersed  people  to  conciliate  their 
Oppressors,  asserts  that  the  .Tews  of  Worms  gave  their 
voice  against  the  crucifixion,  but  that  thtir  messenger  did 
rfbt  arrive  at  Jerusalem  until  after  the  event. 

The  to«  n-h«i-se  of  Worms  «-as  restored  in  1SS4.  Tlie 
Bischofshof,  in  which  the  most  famous  diet  of  Worms 
(1521)  was  held,  is  now  replaced  by  a  handsome  mo<lcrn 
residence.  The  Luginsland  is  an  old  watch-tower  of  the 
13th  century.  Worms  also  contains  numerous  schocds  and 
a  richly  endowed  hospital.  In  the  Luther-Platz  ri.scs  the 
imposing  Luther  monument  (unveiled  in  18li8),  consisting 
of  a  series  of  twelve  statues  on  a  platform  16  feet  square. 
In  the  centre  the  colos.sal  statue  of  Luther  rises,  on  a 
pedestal  at  the  ba.sc  of  which  are  sitting  figures  of  Peter 
Waldus,  Wyclille,  Huss,  and  Savonarola,  the  heralds  of  the 
Reformation  ;  at  the  corners  of  the  platform,  on  lower 
pedestals,  are  statues  of  Luther's  contompornrio.s,  Mclanch- 
thon,  Reuchliii,  Philip  of  Hesse,  and  Frederick  the  Wise  of 
Saxony,  between  which  are  allegorical  figures  of  Magdeburg 
(mourning),  .Spires  (protesting),  and  Augsburg  (confessing). 
"The  greater  part  of  the  work,  which  took  nine  years  to 
execute,  was  designed  by  Uictschcl,  and  carried  out  after 
his  death  in  18G1  by  Kietz,  Dondorf,  and  Schrlling. 

The  trade  and  indu.stry  of  Worms  nrc  not  unim|>ortant. 
The  leading  resource  of  the  inhabitants  ia  wine  growing, 
the  most  f.imous  vinljigo  Iwing  known  as  Liebfraucnmilch, 
grown  on  vini'y.ird»  near  the  Liebfrauenkirche.  Lngin- 
landcr  and  Kattcrlochcr  are  also  well  known  variclirs. 
The  mnnufacturo  of  patent  leather  cin)>Ioys  30<.H)  hands. 
Machinery,  chicory.  r!ate»,  A-c,  are  also  produced.  Wurnis 
possesses  a  river-K^bour,  and  carries  on  some  trade  U,- 
water.  The  population  in  IKS.')  was  21,00.1,  of  whom 
about  one  third  were  Roman  Catholic.  In  its  proi.prrt>lu 
days  Wdrms  is  estimated  to  have  had  from  40,OUO  to 
70.000  inhabitants^ 
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'^pX<iAB(#i«v«,  t^#  nftm^  hr  whi**h  Worms  wts  known  in  Romfin 

M  for  the  town.     The  mo4lern 

I  or  l.in<lv\urin,  the  (.•ornuil 

.   .     ^  .   :  '  h*ve  crvM'ti'il  a  fort  011  tho 

«.-.'-   >t  th«  toirn  in  H  B.C.     A$  a'srltlenient  of  the  Germanic  tribo 

01  t*te  VjncionM,  it  existeil  under  Roman  protection  till  about  the 

n..  i  i!  '  '.  century.     The  Burgvndians  then  took  it  and 

mi.'.o  :  ^1,  and  its  name  api>e.>rs  in  many  of  the  heroic 

1  ;  .    '['le.     King  liunther  and  llrunhilde  held  their 

.  ms ;  and  here  Sigfried  wooed   the  lair   Cliricmhild. 

:irten,"  often  mentioned  in  these  legendn,  lay  on  the 

<  of  the  Rhine.     Under  the  Franconiiins  this  town  was 

•«  -it  ;  and  it  wasa  fre<|Uent  residence  of  Charlemagne  and 

h  ■  >'s.     The  scene   of  the  graceful   though   unhistorical 

roa'..in.:e  of  EginharU  and  Emma,  the  daughter  of  Charlemagne,  is 

laid   at  Worms.     The  first  bishop  of  V.'orms  of  whom  anything 

I'-i'  itic   is  known  was  Erembert  (670),  though  an  "  episcopus 

■  iium  **  is  said  to  have  attended  a  eonncil  .it  Cologne  in  347. 

^  eecirs  t--  hive  thriven  under  tho  bisho^is,  but  tiie  citizens 

!  .  thecauseof  the  emperorsagamst  them,  and  were 

r  ^cs  which  fostered  the  trade  of  the  town  and 

«■        .         .    ..    . I*  recognition  asa  free  imperial  city.     Worms  was 

frr  y.it'utiy  vistted  by  the  imperial  court,  and  won  the  proud  title  of 

"  >U>tlicr  of  !">!?!«.'      The  most  famous  diet  was  that  held  in  1521, 

at  wii    ■    *  ■■  1  to  defend  his  doctrines  before  Charles 

V.     }  town  formally  embraced  Protestantism. 

Worn-,  -  .^Me  prosperity  even  through  the  hardships 

of  the  Tnirty  Years'  War  ;  but  in  16S9  it  was  laid  in  ashes  by  the 

FrpDch.  a   blow    from  which   it  has  never  thoroui;hly  recovered. 

T  ■  iUe  annexed  it  in  ISOl  to  Franco  ;  but  in  1S15 

'iirmstadt,  being  then   an   unimportant   town 

i-ltSL 

WOKSBllOL'GH,  a  township  in  the  West  Riding  of 
Yorkshire,  is  situated  on  a  branch  of  the  Dearno  and  Dove 
Can.il,  and  near  several  branch  lines  of  the  Manchester, 
ShetficlJ,  and  Lincolnshire  Hailway,  9  miles  north-west  of 
Rotherham  and  3  south  of  Barnsley.  The  church  of  St 
Mary,  an  interesting  structure  with  remains  of  Norman 
work,  but  chiefly  in  the  Transition  Early  English  style, 
underwent  restoration  in  1864.  It  contains  some  old 
monuments  and  brasses.  There  are  extensive  collieries 
and  gunpowder  mills  in  the  neighbourhood,  and  the  town- 
ship possesses  iron  and  steel  works  and  corn  mills.  A 
^hort  distance  to  the  west  is  Wentworlh  Castle,  built  in 
1730  by  Thomas,  earl  of  Strafford,  on  the  site  of  an 
»nc;ent  fortress,  and  containing  a  large  number  of  portraits 
of  historical  interest.  The  population  of  the  urban  sanitary 
(•i-'trict  (3779  acres)  was  6030  in  1871,  and  8-J43  in  ISSl. 

WORSTED.    See  Wool. 

WORTHING,  a  watering-place  of  Sussex,  is  situated  on 
the  London,  Brighton,  and  South  Coast  Railway,  61  miles 
south  of  London  and  lOi  west  of  Brighton.  On  account 
of  its  sheltered  situation  at  the  foot  of  the  South  Downs 
it  has  some  reputation  as  a  health-resort  for  pulmonary 
complaints.  As  a  general  sea-side  resort  it  is  increasing 
in  favour,  especially  with  the  wealthier  classes.  There  is 
a  marine  parade  1^  mile  in  length,  a  long  range  of  firm 
sands,  and  an  iron  promenade  pier,  960  feet  in  length, 
constructed  in  1882.  A  public  park,  21  acres  in  extent, 
was  opened  in  1881.  The  churches  and  chapels  are  all 
mo  j-;rn.  The  other  principal  buildings  are  the  town-hall 
(I'i.U),  a  quadrangular  structure  with  square  clock  tower, 
Montague  hall,  the  literary  institute,  the  workmen's  insti- 
tute, the  infirmary  and  dispensary  (1882),  the  Thomas 
Banting  memorial  convalescent  home,  the  public  baths, 
creTted  in  1886,  Humphrey's  almshouses,  and  (^ueen 
Elizabeth's  almshouses.  The  mother  parish  of  Worthing  is 
Broadwater,  the  church  of  which,  three-quarters  of  a  mile 
north  of  Worthing,  a  cruciform  building  in  the  Transition 
style,  has  some  old  monuments  and  brasses.  The  popu- 
lation of  the  urban  sanitary  district  (979  acres)  was  7401 
in  1871,  and  10,976  in  1881. 

Pottery  and  other  Roman  remains  have  been  found  at  Worthing. 
In  Domesday  the  manor  appears  under  the  name  of  Ordingcs,  and 
consisted  of -eleven  hides,  or  about  110  acres.  In  the  reign  of 
Edward  I.  it  was  valued  at  100  shillings.  It  formed  part  of  the 
endowment  of  tho  priory  of  Eucboume,  near  >Iidhurst,  and  at  the 


Rolomiation  was  granted  with  other  passcssiona  to  Henry  Vitz- 
William,  earl  of  .Southampton.  It  afterwards  passed  through 
several  hands  to  tlie  earl  of  Warwick.  It  was  of  some  importance 
in  tho  i-eign  of  E«lward  III.,  w-ho  granted  it  tho  privilege  of  a 
market,  but  it  declined  to  0  poor  fishing  hamlet  Its  rise  us  a 
watering  place  began  about  1760,  and  after  a  visit  of  tho  Princess 
Amelia  in  1797  it  made  rapid  progress. 

WOTTON,  Sir  Henry  (1568-1639),  an  accomplished 
literary  amateur,  was  one  of  tho  favourite  diplomatists  of 
James  I.  of  England,  although,  following  the  quietistic 
habit'of  his  family,  he  never  would  undertake  employ- 
ments of  tho  greatest  weight  and  ditliculty.  The  scat  of 
the  family,  which  was  founded  in  the  14th  century  by  a 
lord  mayor  of  London,  was  Hocton  or  Boughton  Malheibt 
in  Kent.  It  was,  as  described  by  Jzaak  Walton  in  his  Life 
of  Sir  Henry,  a  typical  English  family  of  wealthy  landed 
gentry,  keeping  up  a  connexion  with  tlio  court,  but 
avoiding  the  risks  of'  factious  ambition,  often  holding 
offices  of  high  trust,  but  always  prudently  declining  the 
highest.  Henry,  the  youngest  of  four  sons,  was  8»nt  to 
school  at  Winchester,  and  thence  to  Oxford  (New  College 
and  afterwards  Queen's).  At  the  age  of  twenty-two,  with 
a  high  academic  reputation  for  wit  and  scholarship,  he 
was  sent  abroad  to  complete  his  education,  and  spent 
eight  years  in  France,  Spain,  and  Germany,  making 
acquaintance  with  men  of  learning  as  well  as  courtiers, 
a  general  favourite.  Returning  to  England  at  the  age 
of  thirty,  he  sought  political  employment,  and  became 
one  of  the  secretaries  of  Essex.  On  the  fall  of  Essex 
he  made  his  escape  from  England  and  took  refuge  at 
Florence,  where  he  employed  his  leisure  in  writing  a 
sketch  of  "the  state  of  Christendom."  While  he  was  at 
Florence  the  grand-duke  discovered  a  plot  against  King 
James,  and  Wotton  was  sent  to  Scotland  with  the  infor- 
mation and  a  casket  of  antidotes.  King  James  was  so 
charmed  with  the  emissary  that  on  his  accession  to  tho 
English  throne  he  at  once  offered  Wotton  ambassadorial 
employment.  He  might  have  had  the  embassy  to  Sp<>in, 
but  this  he  prudently  declined,  and  chose  instead  the  easier 
duty  of  managing  relations  with  Venice  and  the  Get-man 
states.  .After  twenty  years  of  diplomatic  service  he  craved 
and  obtained  the  post  of  provost  of  Eton  in  1624.  He  had 
studied  and  written  not  a  little  at  odd  times  during  his 
active  life,  and"  when  he  settled  at  Eton  he  intended  to 
write  a  life  of  Luther ;  but  in  this  and  other  large  lite- 
rary projects  he  never  got  beyond  the  stage  of  collecting 
materials.  In  his  fifteen  years'  provostship  ho  set  an 
example  of  careful,  dignified,  and  gracious  supervision  ; 
and  his  wit,  wisdom,  courtesy,  and  benignity  are  well 
represented  in  the  Meliquix  WoKianx,  publislied  with 
Walton's  Life  in  1G51.  Two  of  his  witticisms  are  im- 
mortal,— his  definition  of  an  ambassador  as  "  an  honest 
man  sent  to  lie  abroad  for  the  good  of  his  country,"'  and 
his  advice  to  a  young  diplomatist  to  tell  the  truth,  and 
so  puzzle  and  confound  his  adversaries.     He  died  in  1639. 

WOTTON,  William  (1666-1726),  is  now  remembered 
chiefly  fox  his  part  in  the  famous  "  Battle  of  the  Books," 
but  to  his  own  generation  his  Reflections  upon  Ancient 
and  Afodern  Learning  was  only  one  of  many  proofs  of  his 
extraordinary  amount  and  variety  of  scholarship.  Born 
in  1666,  the  son  of  an  English  clergyman,  rector  of 
Wrentham,  in  Suffolk,  he  was  one  of  tho  wonders  of  his 
age  in  precocity.  He  could  translate  from  several 
languages  at  the  age'  of  five.  Ho  was  under  ten  when 
he  was  sent  to  Cambridge,  and  he  took  the  degree  of 
B.A.  at  the  age  of  twelve  years  and  five  months,  having 
already  created  such  a  sen.sation  by  his  linguistic  attain- 
ments that  Latin  poems  were  addressed  to  him  as  a-' 
prodigy.  In  the  Battle  of  the  Books  Jie  took  a  judicious 
middle  course  between  the  extreme  champions,  Fontenelle 
'  The  full  story  of  this  witticism  is  given  in  Walton's  Life. 
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and  Trfliple,  making  a  succinct,  elaborate,  and  careful  com- 
parison bct»eea  ancients  and  moderns  in  oratory,  poetry, 
matbematics,  philosophy,  astronomy,  anatomy,  botany,  and 
other  arts  and  sciences.  His  Reflectioni,  the  first  edition 
of  which  appeared  in  1694,  show  that  his  prodigious 
memory  was  not  confined  to  languages,  and  that  he 
possesseil  also  strong  judgment  and  argumentative  power. 
The  treaMse  may  still  be  read  with  interest,  as  a  survey 
of  the  st^te  of  various  sciences -at  the  close  of  the  17th 
century.  Wotton,  who  was  made  D.D.  in  1707,  wrote 
also  on  svbjccts  so  diverse  as  fossils  and  Welsh  laws, 
besides  producing  various  historical  works.  He  was  en- 
gaged on  h's  translation  of  the  Welsh  laws  at  the  timp 
of  his  death,  which  took  place  in  172C. 

WOU\VFRM.A.\,  Philip  (1G19-1668),  a  Dutch 
p.'iinter  of  battis  and  hunting  scenes,  was  born  at 
Haarlem  in  May  1619.  lie  received  the  elements  of 
his  art  instruction  /rora  his  father,  Paul  iToosten  Wouwer- 
man,  an  historical  painter  of  moderate  ability,  and  he 
then  studied  under  Jan  Wynants,  and  for  a  short  time 
under  Evert  Decker.  Retir-.Ir.g  to  Haarlem,  he  became 
a  member  of  its  guild  of  pa.i.ters  in  1640.  In  that  city 
he  seems  to  have  led  the  rest  of  his  singularly  produc- 
tive life,  and  there  ho  died  in  May  16G8.  About  seven 
or  eight  hundred  .pictures  are  enumerated  in  Smith's 
Caialoyut  RaUonnc  as  the  work  of  Philip  Wouwcrman, 
but  probably  many  of  these  are  the  productions  of  his 
brothers  Peter  and  Jan,  and  of-  his  m.iny  other  imitators. 
Eia  authentic  works  are  distinguished  by  great  spirit  and 
ar'.imation,  and  are  infinitely  varied  and  full  of  incident, 
though  dealing  recurrently  with  cajalry  battle-pieces, 
military  encampments,  scenes  of  cavalcades,  and  hunting 
or  hawking  parties.  He  is  equally  excellent  in  his 
vivacious  treatment  of  figures,  in  Lis  skilful  animal 
painting,  and  in  his  admirable  and  ai^^^propriate  intro- 
duction of  landscape  background.s.  Three  different  styles 
have  been  observed  as  characteristic  of  the  various  periods 
of  his  art.  His  earlier  works  are  marked  by  the  pre- 
valence of  a  foxy-brown  colouring,  and  by  a  tendency  to 
an  angular  form  in  the  draughtsmanship ;  the  productions 
of  bis  middle  period  have  greater  purity  and  brilliancy; 
and  his  latest  and  greatest  pictures  possess  more  of  force 
and  breadth,  and  are  full  of  a  delicate  silvcry-grcy  tone. 

WR.^SSE.  This  name  is  applied  to  the  fishes  of  the 
family  Ln'jridx  generally,  and  more  especially  to  certain 
members  of  the  family  to  be  mentioned  hereafter.  They 
are  without  exception  inhabitants  of  the  sea,  very  abundant 
in  the  tropical  zone,  loss  so  in  the  temperate,  and  dis- 
appearing altogether  on  the  confines  of  the  Arctic  and 
Antarctic  Circles.  Their  body  is  generally  compressed, 
like  that  of  a  carp,  covered  with  smooth  (cycloid)  .scales  ; 
they  pOMcss  one  dorsal  fin  only,  the  anterior  portion  of 
which  consists  of  numerous  spines.  Many  wrasses  are 
readily  recognized  by  their  thick 
lips,  the  inside  of  which  is  some- 
times curiously  folded,  a  pccu- 
liflriti-  «!.;,li  has  given  to  them 
tl.  i.amc  of  "lip-fishen." 

TL II  of  their  jawg_  con- 
sign of  strong  conical  teeth,  of 
vbich  some  in  front,  and  often  one 
•t  the  liind'jr  end  of  the  UpjoT 
jaw,  arc  bnrger  tlhin  the  others. 
But  the  principril  or;;inH  with  which  they  criuh  sbf-llfish, 
era.-.!  I' •  11  4.  nr.rl  i.t!..  r  l.iil  Milttanrcs  nru  the  solid  and 
»|r  of  which  the  lower  arc 

or  1  ir  plate.     The  majority 

of    wr.i  ri-i|,    cxiiibiting   cxtra- 

ordinar  .•  nt  pigmtnlary  colours, 

ti   woU  lis  cvonsscbot   retlcxioDi  o(    the   scalcH.     All    of 
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them  are  surface  fishes,  living  close  to  tb )  sh,  -e  i.,  coml- 
banks.  Rocky  parts  of  the  coast  overgrown  with  sea- 
weed are  their  favourite  haunts  in  the  temperate,  and 
coral-reefs  in  the  tropical  teas.  Some  450  species  of 
wTasscs  (including  Parrot-Wrasses)  are  known,  chiefly 
from  the  tropics ;  some  grow  to  a  large  size  and  are 
esteemed  as  food,  whilst  otiiers,  like  the  British  species,  are 
small  and  but  rarely  eaten. 

Of  the  British  wrasses  the  Ballan  AVrasso  (Lalna 
maculaliis)  and  the  Striped  or  Red  Wrasse  or  Cook 
{Labrvs  mixlas)  are  the  most  common.  Both  belong  to* 
the  genus  Labrns,  in  which  the  teeth  stand  in  a  single 
series,  and  which  has  a  smooth  edge  of  the  prieoperculum 
and  only  three  spines  in  the  anal  fin.  The  ballan  wrasse 
is  the  larger,  attaining  to  a  length  of  18  inches,  and, 
it  is  said,  to  a  weight  of  8  lb;  its  colours  are  singularly 
variegated,  grc«n  or  brownish,  with  red  and  blue  lines 
and  spots ;  the  dorsal  spines  are  twenty  in  number.  The 
cook  wrasse  ofTers  an  instance  of  well-marked  secondary 
se.xual  difference, — the  male  being  ornamented  with  blue 
streaks  or  a  blackish  band  along  the  side  of  the  body, 
whilst  the  female  has  two  or  three  large  black  spots 
across  the  back  of  the  tail  This  species  possesses  only 
from  sixteen  to  eighteen  spines  in  the  dorsal  fin.  The 
Goldsiany  or  Corkwing  {Crfnilabrus  mdo/is)  is  much  more 
frequent  on  the  southern  coasts  of  England  and  Ireland 
than  farther  north,  and  rarely  exceeds  a  length  of  10 
inches.  As  in  other  wrasses,  its  colours  are  beautiful, 
but  variable ;  but  it  may  be  readily  distinguished  from 
the  two  preceding  species  by  the  toothed  edge  of  the 
prxoperculum.  The  three  other  British  wrasses  are  much 
scarcer  and  more  local,  viz.,  Jago's  Goldsinny  (Ctennlabmt 
rufxttrit),  with  a  large  black  spot  on  the  anterior  dorsal 
spines,  and  another  on  the  base  of  the  upper  caudal  rays  ; 
Acantholabrut  palloni,  which  is  so  rarely  captured  that  it 
lacks  a  vernacular  name,  but  may  be  easily  recognized 
by  its  five  anal  spines  and  by  tbc.teeth  in  the  jaws  forming 
a  band  ;  and  the  Rock-Cook  (Cenlrolabnu  (xotelut),  which 
also  has  five  anal  spines,  but  has  the  jaws  armed  with  a 
single  series  of  teeth. 

On  the  Atlantic  coasts  of  the  Northern  Stales  of  North 
America  the  wra-sses  are  represented  by  the  genus  jTiik'oj/o, 
which  is  distinct  from  the  European  forms.  The  only 
species  of  this  genus,  known  by  the  names  of  Tautog  or 
Blackfish,  is  a  fish  of  considerable  economic  value,  being 
much  esteemed  as  food.  It  is  caught  in  great  numbers, 
and  generally  sold  of  a  weight  of  about  2  lb. 

Wreck  (in  Low  Latin  \mccum  or  xrarcctum  maris)  is 
a  ship  or  goods  cast  on  land  by  the  sea  in  tidal  waters. 
While  still  at  eca  such  ship  or  goods  do  not  constitute 
wreck  but  derelict,  which  includes  fiot&im,  jetsam,  and 
lagan  (sec  Flotsam).  In  Rom^in  law  wreck  was  restored 
to  the  owner  if  ho  claimed  it  before  n  judicial  tribunal 
within  a  year  and  a  day,  they/"«a«  waiving  its  claim  after 
a  constitution  attributed  to  either  Marru.-i  Aurelius  or 
Con.'-tantine.  Theft  from  a  wreck  was  regarded  om  aggra- 
vottil  by  the  hclpK'.'^  position  of  the  owner,  and  the  thief 
was  lialilo  for  fourfold  the  lews  if  an  action  was  brought 
ajninst  him  within  a^ycar,  oftcr  that  time  for  the  lo»» 
simply.  Plunderers  of  wreck  and  exhibitors  of  f.il.»c  lights 
were  ttWo  punished  criminally.  Most  of  the  Roman  law 
on  the  subject  is  contained  in  Di-iea  xlvii.  9,  CW«  xi.  f>. 
The  lA'onino  Constitutiomi,  c.  64,  made  a  conccalrr  of 
wreck  liable  to  the  fourfold  pcnaltj-.  In  Franco  it  wa» 
provided  by  the  laws  of  Olcron  (see  Sea  Laws)  that 
succour  was  to  bo  offordcd  to  phipwrerkod  persons,  nnd 
their  pm|icrty  returned  to  them.  Wrrrk  afterwards 
l)pcamc  a.ri|.;ht  of  the  crown  (a  right  limited  to  one-third 
of  tho  vuliio  by  on  ordinance  of  Francis  I),  but  wai  often 
grunted  to  feudal  soigncurj   undor  the  name  of  droit  lit 


WRECK 


687 


hris.  In  EngUod  tUo  nilo  seems  in  the  linio  of  Braclon 
(tho  reign  p(  Henry  III.)  to  have  been  tho  same  aa  that 
of  ihe  Roman  law,  that  wreck  only  belonged  to  tho  king 
if  no  claimant  appeared  wit'-iiii  a  year  and  a  day.  It 
would  {H>rhajv<  l>o  mora  accurato  to  say  that  it  vested  in 
tho  crown,  suli  ct  to  bo  divested  on  proof  of  ownership 
wiiLiu  tho  period  limited.  Tho  i-eason  for  this  rule  of 
law  appears  to  be  tho  necessity  of  enabling  persons  in 
authority  to  protoctwrack  from  the  pilhigo  which  it  was 
.'•!:  r\' ;-  certain  to  have  undergone  nt  a  time  when  wreck 
w.v.<  lu.'k  J  upon  as  le^timato  prey  of  tho  wrecker.  In 
Bracton  (120,^5)  it  is  said  that  even  if  a  dog  escaped,  or  if 
any  certain  mark  were  put  upon  tho  goods,  it  was  no 
wreck.  The  Statute  of  Westminster  tho  First  (3  Edw.  I. 
c.  4)  is  merely  declaratory  of  tho  common  law  as  it  is 
found  in  Bracton.  It  enacts  that,  where  a  man,  a  dog,  or 
a  cat  escaped  alive  out  of  a  ship,  such  ship  should  not  bo 
adjudged  wreck,  but  the  gocils  should  bo  saved  and  kept 
by  view  of  the  sheriff,  coroner,  •  or  king's  bailiff,  and 
delivered  into  the  hands  of  such  as  were  of  the  town 
where  the  goods  were  fdund,  so  that  if  any  sued  for  the 
goods,  and  proved  that  they  were  his  or  perished  in  his 
keeping  within  a  y&\r  and  a  day,  they  should  be  restored 
to  hioi  without  delay  ;  if  not,  they  should  remain  to  the 
king,  and  where  wreck  belonged  to  another  than  the  king 
he  should  have  it  in  like  manner.  In  both  Bracton  and 
the  statute  the  escape  of  a  living  thing  appears  to  be 
used  rather  as  an  example  of  a  means  of  proof  than  as  the 
sole  means  of  proof.  The  latter,  however,  became  the 
doctrine  of  the  courts  for  centuries  ;  it  was  wreck  unless  a 
living  thing  escaped,  and  as  such  part  of  the  hereditary 
revenue  of  the  crown,  and  expressly  recognized  by  the 
Statute  De  Piaroyativa  Regis  (see  Pp.erog.\tive).  To 
hold  inquests  of  wreck  was  by  the  Statute  Dt  Officio 
Coronatoris  (4  Edw.  I.  c.  2)  one  of  the  duties  of  the 
coroner,  of  which  he  has  only  recently  been  relieved  by 
the  Coroners  Act,  1887,  repealing  the  Act  of  Edward  I. 
In  1771a  return  was  made  by  Lord  Mansfield  to  the  older 
and  more  reasonable  view  of  the  common  law  as  it  stood 
in  Bracton.  That  distinguished  judge  considered  that  the 
rule  that  it  was  wreck  unless  a  living  thing  came  to  shore 
was  contrary  to  principles  of  law,  justice,  and  humanity, 
and  that  the  escape  of  an  animal  was  simply  a  medium  of 
proof.  It  was  the  proof  and  not  the  escape  that  was  the 
important  fact.'  Claims  to  wreck  were,  by  Eic.  II.  c.  3, 
not  cognizable  in  the  Admiralty  Court  as  was  derelict, 
for  that  v.a3  in  and  upon  the  sea,  while  wreck  must  have 
■touched  the  land  before  it  became  wreck.  Unclaimed 
derelict  was,  like  unclaimed  wreck,  a  right  of  tho  crown, 
but  in  a  different  way.  It  was  not  a  direct  right  jure 
coronal,  but  claimed  by  tho  king  in  his  oflico  of  Admiralty 
as  on  admiralty  droit.  As  wreck  in  the  last  resort" 
became  crown  property,  it  was  never  subject  to  forfeiture 
as  a  Deodaxd  (7.1'.)  where  lives  were  lost.  Wreck  was 
TrCjUently  granted  to  Rubjects  as  a  franchi.'-e,  e.r;.,  to  lords 
of  manors  and  to  various  maritime  cities  and  boroughs, 
among  others  to  the  Cinque  Ports.  Within  the  Ciiiquo 
Ports  the  Serjeants  of  the  Admiralty  of  the  Cinque  Ports 
still  act  as  receivers  of  wreck  (17  and  18  Vict.  c.  120). 

So  stood  the  common  law  as  affected  by  early  legislation. 
It  is  now  of  comparatively  small  importance,  as  the  law 
now  depends  chiefly  on  the  Merchant  Shipping  Act,  1854, 
part  viii.,  a«d  the  amendments  introduced  by  later  Acts. 

Tlio  definition  of  wreck  for  t)ic  purposes  of  the  Merchant  Sliipping 
Act«  (which  is  in  effect  for  all  practical  purposes)  is  considerably 
extended  beyond  its  common  law  meaning.  By  a.  2  of  the  Act  of 
1854,  it  includes  jctsaro,  flotsam,  Ugan,  and  derelict.  6y  the  .Sea 
Fiiheriea  Act,  1833,  it  is  still  further  extended  to  include  all  fish- 
ing boats,  all  their  small  boats,  all  riggiofr  g^ar  or  other  appur- 
tenaiTces  of  fishinf;  boats,  all  nets,  lines,  buoys,  floats,  or  other 
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fishing  imp'  mionts  wh»tsoovor  found  or  j^.ied  up  at  sea  whether 
marked  or  unmarked.  Tho  principal  pro\T«ons  of  tho  Act  of  1854 
are  R3  follows.  Tho  general  auperintendenco  throughout  tlm 
r  ■  '  '■  ■  lorn  of  all  matters  relating  to  wreck  is  committed,  to 
I  rude.  No  p'-Tson  exercising  Admiralty  jurisdiction  ia 
1  .1  ith  wrcik.     Whenever  any  ship  or  boat  is  stranded  or 

in  liitlKss  at  any  ijlaco  on  the  shore  of  the  sea,  or  of  any  tidal 
water,  tho  receiver  of  wreck  of  thi<  di.itriet  is  to  proceed  thitlicr  and 
take  command,  and  issue  such  directions  as  ho  may  think  fit  with 
a  view  to  the  presorvalion  of  the  ship.  All  cargo  and  other  articles 
washed  ashore,  or  lost  or  taken  from  tho  ship,  aro  to  bo  delivered  to 
tho  receiver.  In- tho  absence  of  tho  receiver,  customs  olHcera, 
justices  of  the  peace,  and  others  have  tho  power  of  tho  receiver. 
Tho  receiver  is  as  soon  as  possible  to  oxamiuo  o'l  oath  any  person 
who  may  bo  able  to  give  any  account  of  a  ship  in  distress  or  her 
carco  or  stores,  and  forward  tho  result  of  his  examination  to  tho 
Bo:irJ  of  Trade  (where  it  is  deposited  in  tlie  wreck  register)  and  to 
Lloyd's.  On  proof  of  title  of  a  lord  of  tho  manor  or  other  persou 
entitled  to  unclaimed  wreck,  the  receiver  is  to  hold  it  on  behalf 
of  such  person.     The  receiver  is  aided  and  protected  by  numerous 

Srovisions  making  it  punishable  to  i-efuso  men  or  vehicles  on  his 
emaud,  to  secrete  cr  fail  to  give  notice  of  wreck,  to  obstruct  the 
receiver  or  any  other  persou  on  his  way  to  tlie  wreck,  Sc.  In  caso 
of  suspected  concealnient  of  wreck,  ho  may  obtain  a  search  vnr.ant 
(see  Warr.int)  from  a  justice  of  tho  peace.  Wheoever  any  wreck 
is  saved  by  any  person  other  than  a  receiver.  Salvage  \q.i!.)  is 
payable,  "in  caso  of  no  claim  bo'ing  made  within  a  year  by  the 
owner,  and  in  the  absence  of  any  private  right  of  a  lord  of  a  manor 
or  other  pel-son,  tho  receiver  is  to  sell  tho  wreck,  and  pay  the  pro- 
ceeds, after  deducting  expense.-!  and  salvage,  to  tho  exchequer,  to 
become  part  of  the  consolidated  fund.  The  Admiralty  Divisjon  of 
the  High  Court  of  Justice  has  jurisdiction  to  decide  upon  all  claims 
of  salvage,  whether  the  WTeck  is  found  at  sea  or  cast  upon  tho  land, 
or  partly  in  tho  sea  and  partly  on  laud.  Wreck,  if  foreign  goods, 
is' liable' to  customs  duties.  Goods  saved  from  a  ship  wrecked  ou 
its  homeward  voyage  aro  to  be  forwarded  to  the  port  of  its  original 
destination.  A  seaman  is  entitled  to  wages  up  to  the  time  of  a 
vessel  being  wrecked,  unless  he  has  not  exerted  himself  to  tho  ut- 
most to  save  the  ship,  cargo,  and  stores.  Kcoelvers'  districts  under 
tho  Act  of  1354  were  formed  by  a  Board  of  Trade  order  of  October  7, 
1356.  The  Jlerchant  .Shipping  Act,  1862,  provides,  inter  alia, 
that  the  receiver  may  appoint  a  valuer  in  salvage  cases,  that  tho 
delivery  of  \vreck  by  tho  receiver  to  any  person  is  not  to  prejudico 
the  right  of  third  parties,  and  that  the  payment  of  proceeds  of 
wreck  claimed  by  tho  crown  is  to  be  made  to  the  consolidated  fund 
or  tho  revenues  of  tile  duchies  of  Coiiiwall  or  Lancaster  according 
to  circumstances.-  Instrnctions  to  receivers  were  issued  by  tho 
Board  of  Trade  in  1S05  and  1S86.  In  1876  a  new  tribunal  for  tho 
in-vestigation  of  shipping  casualties  was  created  by  the  Merchant 
Shipping  Act,  1876,  which  has  in  most  cases  superseded  tho  pro- 
cedure provided  by  tho  Act  of  1854.  The  Act  enabled  the  lord 
chancellor  to  appoint  a  wreck  commissioner,  or  wreck  commis- 
sioners not  exceeding  three,  and  gave  the  commissioner  or  com- 
miisioners  power  to  act  with  or  -vvithout  skilled  asscEsors,  and  in 
CO!  tain  cases  ./hich  were  not  within  tho  purview  of  tho  Act  of 
1851,  vi2.,  where  a  ship  on  the  coast  of  the  United  Kingdom  or  a 
British  ship  elsewhere  has  been  stranded  or  damaged  and  any 
witness  is  found  at  any  place  in  the  United  KBigdom,  and  where 
a  British  ship  has  been  lost  or  is  supposed  to  have  been  lost,  and 
any  evidence  can  bo  obtained  in  the  United  Kingdom  as  to  the 
dicumstances  under  which  she  proceeded  to  sea  or  was  last  heard 
of.  In  addition  to  the  Acts  mentioned,  there  are  several  others 
which  affect  the  subject  of  wreck  more  or  less  directly.  By  6  Ceo. 
IV.  c.  87  consuls  in  foreign  ports  are  to  have  credit  for  disburse- 
ments on  behalf  of  shipw-recked  persons.  Where  a  foreign  ship 
is  wrecked,  tho  consul-general  or  other  consular  officer  is  by  18  and 
19  Vict.  c.  91  to  bo  deemed,  tho  owner.  Removal  of  wrecks  is 
provided  for  in  dockyards  by  28  and  29  Vict.  c.  125,  in  most  other 
cases  by  the  Harbours  Clauses  Act,  1847,  and  the  Removal  of  Wrecks 
Act,  1877,  giving  powers  of  removal  to  tho  harbour  or  general 
lighthouse  authorities.  ProviJiion  is  made  by  special  Acts  for 
raising  wreck  in  the  Thames,  Mersey,  Humber,  Clyde,  and  other 
rivers.  Burial  of  bodies  w-aslied  ashore  from  wrecks  is  regulated 
by  48  Geo.  III.  c.  75  and  49  Vict  c.  20.  The  criminal  1»<»  -4- 
lating  to  wreck  has  been  tho  subject  of  a  considerable  mass  of  leg-'j- 
lation.  The  protection  of  the  receiver  in  his  duties  by  the  Ac'  A 
1354  Ins  been  already  mentioned.  Tho  Act  further  provid,:* 
again'st  wrongfully  carrying  off  or  removing  wreck,  impeding  or 
hindering  the  saving  of  wreck,  and  8ecr(?ting  wreck  or  obliterating 
or  defacing  any  marks  thereon.  Taking  wreck  into  a  foreign  port 
and  there  disposing  of  it  is  made  felony,  pnnishable  with  ten  year.s' 
p?nal  servitude.  Other  provisions  are  made  by  the  Criminal  Law 
Consolidation  Acts  of  18C1.  To  plunder  or  steal  any  part  of  a 
wrecked  ship  or  vessel,  or  any  gooua  belonging  to  such  vessel,  is  a 
felony,  punishable  with  fourteeen  years'  penal  servitude.  Any  person 
in  possession  of  such  good.s,  and  not  giving  a  satisfactory  account  of 
how  ho  came  by  them,  may  be  committed  to  prison  on  summary 
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^onTietion,  md  suco  goo4s,  if  exposed  for  sale,  m»y  be  seiird  and 
-^rried  before  a  justice  of  the  peace,  and  the  vendor  called  upon  to 
si-.sfy  the  justice  that  he  came  lawfully  by  them,  21  and  25  Vict 
c  C' 3.  ss.  61-66.  Destruction  of  and  injury  to  ships  or  wrecks, 
:..;  i  misking,  alteration,  or  removal  of  li_^hts  or  exhibition  of  false 
r^i.t-i,  and  injury  to  or  concealment  of  buoys  and  other  marks  of 
::..; nation,  are  all  punishable  by  24  and  25  Vict.  c.  97,  ss.  42-19, 
I^nal  servitude  for  life  being  the  maximum  penalty.  To  impede  a 
shii-xr':cked  person  or  any  person  in  his  endeavour  to  save  him,  and 
::  ---mh  any  ma^strate,  officer,  or  other  person  in  the  exercise  of 
i  ;■  'ity  in  the  preservation  of  wreck,  are  crimes  by  24  and  25  Vict. 
c  1'  ',  ss,  17,  37.  In  the  case  of  plunder,  damage,  or  "destruction 
of  anv  ship  or  boat  stranded  or  in  distress  on  the  shore  of  the  sea 
or  tidal  water,  or  of  any  part  of  its  cargo  or  apparel,  by  persons 
ri:itoi;sly  and  tunuiltuously  assembled,  either  ashore  or  afloat,  the 
owner  has  a  right  to  compensation  against  the  police  authority  of 
the  district  under  the  Riot  (Damages)  Act,  1886. 

S'xtUiiui. — As  in  England,  unclaimed  wreck  w.is  a  right  of  the 
crown,  often  granted  to  subjects,  generally  under  the  style  of 
"wrak,  waith,  and  ware,"  the  last  two  words  signifying  derelict 
and  seaweed.  It  was  so  granted  to  the  earl  of  Orkney  in  1531. 
It  was  occasionally  dealt  with  by  the  Scottish  Parliament.  Thus 
by  1426,  c.  15,  ships  wrecked  on  the  coast  of  Scotland  were  to  be 
escheat  to  the  king  if  they  belonged  to  a  country  observing  a  simi- 
lar law,  otherwise  to  have  the  favour  shown  to  ships  of  Scotland. 
Compensation  for  destruction  of  wreck  by  a  riotous  assembly  is  to 
be  ma-Je  by  the  inhabitants  of  the  nearest  county,  city,  or  borough 
under  the  Riot  Act  of  George  I.  (see  Riot),  the  Act  of  1886  not 
applying  to  Scotland. 

Unitid  States, — The  State  legislation  as  to  disposition  of  wrecked 
pronjrty  is  generally  in  favour  of  the  owner  on  his  claim  being 
maae  within  a  limited  time.  As  to  the  .\cts  of  Congress  ou  the 
subject,  the  secretary  of  the  treasury  is  empowered  to  make  con- 
tracts and  provisions  for  the  preser\-ation,  sale,  or  collection  of 
wrecked  property,  Rtvised  Slntuta,  §  3755,  and  may  issue  a  register 
for  a  fw'-eign  vessel  wrecked  in  the  United  States  and  purchased 
and  repaired  by  a  citizen  of  the  United  St-ites,  §  4156.  Special 
provinions  arc  made  as  to  wreck  iu  Florida,  §§  4239-4241.  Plun- 
dering wreck,  or  impeding  the  escape  of  a  shipwrecked  person,  or 
showing  false  or  extingmsliing  true  light3  in  order  to  cause  wreck 
are  uniiishable  offences,  §  5358.  AVreck  is  not  confined  as  in  Eng- 
land to  loss  on  tidal  watcra,  but  extends  to  that  happening  on  the 
grei'.  freshwater  lakes  and  rivers.  Wreck  commissioners  and  \vreck 
n:i>t?r3  are  generally  appointed,  with  powers  and  duties  similar 
to  those  of  the  receiver  in  the  United  Kingdom.  (J.  Wt. ) 

WREN  (Aoglo-Saxoq  Wrscnna  and  Wrenne,  Icelandic 
JiindUl),  the  well-known  little  brown  bird — with  its  short 
tail,  cocked  on  high — inquisitive  and  familiar,  that  braves 
the  winter  o(  the  British  Islands  and  even  that  of  the 
European  continent,  and,  e.xcept  in  the  hardest  of  frosts, 
wiU  daily  sing  its  spirit-stirring  strain.  It  is  the  Slotacilla 
or  St/tvia  Irorjlodj/les  of  the  earlier  systematists,  and  the 
Tr-hjlodytea  parrulus,  europmut,  or  vulyrxrit  of  mo-.t  later 
writers,  save  a  few  who  (ignoring  not  only  common  sense 
but  also  the  accepted  rules  of  scientific  nomenclature),  by  an 
utterly  mistaken  view  of  Vieillot's  intention  in  establishing 
the  i;enus  Tro()loJ>;lfi,  reserve  that  term  for  some  American 
sp'-.n-s — which  can  hardly  be  generically  separated  from 
,1  1.  .  .  .^j^  form — and  have  attempted  to  fix  on  the 
'  ncric  term  Anorlhnra,  which  is  its  strict  equi- 
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apparently  so  needlessly  large  lor  the  size  of  the  bird,  is  a  well- 
known  object,  tor  it  :s  built  with  uncommon  care,  and  often 
(though  certainly  not  always)  in  such  a  fashion  as  to  assimilate  its 
exterior  to  its  surroundings  and  so  to  escape  observation.  Very 
curious  too  is  the  equally  unaccountable  fact,  that  near  any  occupied 
nest  may  generally  be  found  another  nest,  or  more  than  one,  of 
imperfect  construction.  The  widespread  Ivelief  concerning  these 
unfinished  fabrics  is  implied  by  their  common  name  of  "cocks* 
nests,"  but  evidence  to  that  effect  is  not  forthcoming.  The  breed- 
ing-habits of  the  Wren  were  most  closely  studied  and  accurately 
rej>or!ed  by  Mr  Wtir  to  Macgillivray  {Brit.  Birds,  iii.  pp.  23-30) 
in  a  way  that  leads  every  omitholo"i3t  to  wish  that  the  sauio  care 
might  be  bestowed  on  other  kinds  of  birds. 

The  range  of  the  Wren  in  Europe  '  is  very  extensive,  though  it 
seems  to  stop  short  of  the  Arctic  Circle ;  but  it  occurs  in  Algeria, 
Ikladeira,  and,  according  to  Bolle,  in  the  Canaries.  It  aUo  inhabits 
Palestine.  Further  to  the  eastward  its  limits  are  difficult  to  trace, 
l>ccause  they  inosculate  with  those  of  a  considerable  number  of 
local  races  or  species.  As  might  be  expected,  the  form  inhabiting 
Japan,  T.  /umigatus,  seems  to  be  justifiably  deemed  a  species.  In 
North  America,  T.  alascciisis  occni-s  iu  the  extreme  north-west, 
and  is  replaced  further  to  the  southward  by  T.  paci^cus.  East- 
ward of  the  Rocky  Mountains,  the  form  is  T.  hyemalis — the  well- 
known  Winter-Wren  of  Canada  and  the  United  StalM,  The 
number  of  species  of  Wrens  inhabiting  North  America  is,  however, 
very  considerable ;  but  authorities  are  by  no  means  agreed  as  to 
how  many  should  be  reckoned  valid,  and  they  have  been  segregated 
into  six  or  seven  gener^.  Here  the  House-VVren,  T.  domcs'.iciLS  oi 
acdon,  can  alone  be  mentioned.  '  It  is  a  very  common  summer- 
visitant  to  most  parts  of.  the  Eastern  States,  and  where  it  occurs  is 
of  a  very  familiar  disposition,  entering  into  the  closest  relations 
with  those  that  cultivate  its  acquaintance.  It  is  represented  in 
the  West  by  T,  parkmanni. 

The  Tro(/lodytidx,  if  they  are  to  be  regaraea  as  forming 
a  distinct  Family,  predominate  in  the  New  World,  no  fewer 
than  60  species  being  enumerated  in  the  y^omerulator  of 
Messrs  Sclater  and  Salvin  as  belonging  to  the  Neotropical 
Region.  But  the  Troplodytidx  by  no  means  contain  all 
the  birds  to  which  the  name  "  Wren  "  is  applied.  Several 
of  the  Syhiida  (<■/.  Warblek)  bear  it,  especially  the 
beautiful  little  Golden-crested  Wren  (cf.  Ki.vglet)  and  the 
group  commonly  known  in  Britain  as  "  Willow-Wrens  " — 
forming  the  genus  Phylloscopiu.  Three  of  these  are 
habitual  summer-visitants,  which  ditfer  much  more  in 
their  manners  than  in  their  look.  The  largest,  usually  callad 
the  Wood-Wren,  P.  sibilalrix,  is  more  abundant  in  the 
north  than  in  the  south  of  England,  and  chiefly  frequents 
woods  of  oak  or  beech.  It  has  a  loud  and  very  peculiar 
song,  like  the  word  licie,  sounded,  very  long,  and  repealed 
several  times  in  succession — at  first  slowly,  but  afterwards 
more  quickly,  and  near  the  end  accompanied  by  a  peculiar 
quivering  of  the  wings,  whiie  at  uncertain  intervals  comes 
another  note,  which  has  been  syllabled  as  cAea,  uttered 
about  three  times  in  succession.  The  Willow-Wren  proper 
P.  irochitm,  is  in  many  parts  of  Great  Britain  the  com 
monest  summer-bird,  and  is  the  most  generally  dispersed. 
In  spring  its  joyous  burst  of  song  is  repeated  time  after 
time,  until  all  around  thrills  with  the  loud  and  merry 
chorus,  and  yet  never  tires  the  ear.  The  restless  but 
graceful  activity  of  the  bird,  as  it  flits  from  twig  to  twig, 
adds  to  the  charm  of  its  appearance,  which  Hcwilson  so 
well  appreciated.  The  third  s(>ccies,  P.  collyhita  or  tninor 
(frequently  but  most  wrongly  called  S'lh'ia  rij/a  or  P. 
rufu\),  commonly  known  as  the  ChiQchaflT,  from  \h» 
peculiarity  of  its  constantly  repeated  two-noted  cry,  ii 
very  numuroiu  in  the  southern  and  western  part  of 
England,  Init  seems  to  bo  scarcer  northward.  ThcM 
three  species  make  their  nc.".t  upon  or  very  close  to  th« 
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groaod,  and  the  building  is  ain-aj-s  domed.  Hence  thoy 
»r«  commonly  called  "  Ovenbiruis," '  and  occ-.^iioiially, 
from  tho  Brass  used  in  their  structure,  "  Hay  ,i;\ck»,"  a 
luuno  common  to  tho  Wuite-Tiircat  (7.1'.)  and  its  aHius. 

To  return,  however,  to  the  Tn>ylcn1  ytiJa:  or  true  Wrens. 
If  it  cannot  bo  said  that  tiiey  form  a  peculiar  Family,  it 
vould  bo  rather  to  tho  Sylviida  that  they  and  tho 
Certhiiiljs  (1/.  TiifiE-CREEi'tR)  should  bo  assigned,  and 
they  seem  to  be  very  unfitly  placed  among  tho  Timttiidx, 
•s  has  lately  been  done  {dit.  B.  Brit  Museum,  vi.  p.  1). 
These  last,  so  far  as  any  definition  can  bo  given  of  them, 
belong  to  the  Ethiopian  and  Indian  Regions,  while  the  pre- 
dominan.-e  of  the  Tro<;lalytiJ:r  in  tho  Neotropical  Region, 
as  already  remarked,  is  very  obvious.  (a.  n.) 

■\VRKN',  SrR  CuuisTOPHER  (1631-1723),  tho  son  of  a 
olerg)-nian,  was  born  at  East  Knoyle,  AViltsliire,  in  1631; 
ho  entered  at  Wadham  College,  Oxford,  in  1646,  took  his 
degree  in  1650,  and  in  1653  <va3  made  a  fellow  of  All 
Souls.  'While  at  Oxford  Wren  distinguished  himself  iu 
geometry  and  opplied  mathematics;^  in  1657  ho  became 
professor  of  astronomy  at  Gresham  Colle^:e,  and  iu  1660 
was  elected  Savilian  professor  of  astronomy  at  Oxford.  It 
is,  however,  as  an  architect  that  Wren  is  best  known,  and 
tho  great  fire  of  London,  by  its  destruction  of  tho  cathedral 
and  nearly  all  tho  city  churches,  gave  AVren  a  scope  for 
his  talent  such  as  probably  no  architect  has  ever  had  to 
the  same  extent.  Just  before  the  fire  Wren  was  asked  by 
Charleji  II  tA  prepare  a  sdieme  for  the  restoration  of  the 
old  St  Paul's.  In  May  1666  Wren  submitted  his  report 
and  designs^  for  this  work;  the  old  cathedral  was  in  a 
very  ruinous  state,  and  Wren  proposed  to  remodel  tho 
greater  [lart,  as  he  said,  ''after  a  good  Roman  manner," 
and  not  "  to  follow  the  Gothick  Rudeness  of  the  old 
Design."  According  to  this  scheme,  only  tho  old  choir 
was  left. ;  the  nave  and  transepts  were  to  be  rebuilt  after 
the  classical  style,  with  a  lofty  dome  at  the  crossing — not 
unlike  the  plan  which  was  eventually  carried  out. 

In  September  of  tho  same  year  (1666)  the  fire  occurred, 
and  the  old  St  Paul's  was  completely  gutted,  though  the 
greater  part  of  its  walls  still  remained  standing.  From 
1C6S  to  1670  attempts  were  being  made  by  the  chapter 
to  re-'tore  the  ruined  builijing ;  but  Dean  Sancroft  was 
anxious  to  have  the  cathedral  wholly  rebuilt,  and  in  166S 
he  had  asked  Wren  to  prepare  a  desigu  for  a  wholly  new 
church.  This  first  design,  the  model  for  which  is  preserved 
in  the  South  Kensington  Museum,  is  very  inferior  to  what 
AVren  afterwards  devised.  In  plan  it  is  an  immense 
rotunda  surrounded  by  a  wide  aisle,  and  approached  by  a 
double  portico  ;  the  rotunda  is  covered  with  a  dome  taken 
from  that  of  the  Pantheon  in  Rome  ;  on  this  a  second  dome 
stands,  set  on  a  lofty  drum,  and  this  second  dome  is 
crowned  by  a  tall  spire.  This  plan  was  devised  as  being 
specially  suitable  to  the  needs  of  a  Protestant  church,  "out 
the  dean  and  chapter  objected  to  the  absence  of  a  structural 
choir,  nave,  and  aisles,  and  wished  to  follow  the  media;val 
cathedral  arrangement;  at  least  as  far  as  concerned  the 
plan.  Thus,  in  spite  of  its  ha'ing  been  approved  by  the 
king,  this  design  was  happily  abandoned — much  to  Wren's 
disgust ;  and  he  prepared  another  scheme  with  a  similar 
treatment  of  a  dome  crowned  by  a  spire,  which  in  1675 
was  ordered  to  be  carried  out.  Wren  had,  however,  been 
much  hampered  by  ignorant  interference,  and  apparently 

'  By  or..*  '  '.'is  name  is  given  to  a  wliolly  distinct  group — 

sot  even  1.  ''.a  Osci'tfs — the  FurnariUl^s  of  Garro'l,  con- 

■irting  of  ■.  ■-.'»  of  TrachcophoniDe  Birds,  some  of  which 

In  ild  inarvciiouK  nnis  of  mud  spherical  in  fomi.  For  their  habits  seo 
Durwin  {Jour,  of  Rtunrchek,  chip,  V.)  and  Mr  Hudson's  account. 
{Arycutim  Onti''  167-U   >. 

'  Newton,  i;i  ,  p.  19,  ca.  of  1713,  speaks  very  highly 

of  Wren's  work  .-.  .in. 

*  Vreo's  dra'vuij  lui  '.i^  ex^ti  in  the  All  Souls  coUection. 
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did  not  himself  approve  of  this  second  design,  for  ho  got 
tho  king  to  give  him  permission  to  alter  it  as  much  as  ho 
liked,  without  showing  models  or  drawings  to  any  one. 
Wren  fully  availed  hiuiseU"  of  this  permission,  and  the 
actual  building  bears  little  resemblance  to  tho  approved 
design,  to  whieh  it  is  very  superior  in  almost  every  possible 
point.  Wrens  cr.vlier  designs  have  tho  exterior  of  the 
chureh  arranged  with  ono  order  of  columns  ;  the  division 
of  tho  whole  height  into  two  orders  was  an  immeufo  gam 
in  increasing  tho  apparent  scale  of  tho  whole,  and  makes 
tho  exterior  of  St  Paul's  very  superior  to  that  of  St  Peter's 
in  Rome,  which  is  utterly  dwarfed  by  the  colossal  size  of 
the  columns  and  pilasters  of  its  single  order.*  The  present 
very  graceful  dome  and  the  drum  on  which  it  stands, 
masterpieces  of  graceful  line  and  harmonious  proportion, 
were  very  important  alterations  from  tho  earlier  scheme. 
As  a  scientific  engineer  and  practical  architect  Wren  was 
perhaps  more  remarkable  than  as  an  artistic  designer.  The 
construction  of  the  wooden  externa!  dome,  and  the  support 
of  the  stone  lantern  by  an  inner  cono  of  brickwork,  quite 
independent  of  either  the  external  or  internal  dome,  are 
wonderful  examples  of  AV'ren's  constructivo  ingenuity. 
The  first  stone  of  tho  new  St  Paul's  was  laid  on  Juno  21, 
1675;  tho  choir  was  opened  for  use  December  2,  1697; 
and  the  last  stone  of  the  c:~.lliedral  was  set  in  1710.-  The 
stone  used  is  from  the  Portland  quarries  ;  the  wooden  dome 
is  covered  with  lead,  not  copper  as  was  at  first  proposed. 
The  fine  oak  stalls  were  carved  by  Grinling  Gibbous,  who 
received  il333,  7s.  5d.  for  them.  Tho  whole  cost  of  the 
cathedral  was  £1,167,174, — of  which  £810,181  was  pro- 
vided by  the  London  import  duty  on  coal.' 

After  the  destruction  of  the  city  of  London  Wren  was 
employed  to  make  designs  for  rebuilding  its  fifty  burnt 
churches,  and  he  also  prepared  a  schema  for  laying  out  the 
whole  city  on  a  new  plan,  with  a  series  of  wide  streets 
radiating  from  a  central  space.  Difliculties  arising  from 
the  various  ownerships  of  the  ground  prevented  the  accom- 
plishment of  this  scheme 

Among  Wren's  city  churches  the  most  noteworthy  are 
St  Michael's,  Cornhill ;  St  Bride's  and  St  JIary  le  Bow, 
Fleet  Street,  tho  latter  remarkable  for  its  graceful  spire ; 
and  St  Stephen's,  Walbrook,  with  a  plain  exterior,  but  very 
elaborate  and  graceful  interior.  In  the  lesign  of  tpires 
Wren  showed  much  taste  and  wonderful  power  of  inven- 
tion. He  was  also  very  judicious  in  the  way  in  wliieli  he 
expended  the  limited  money  at  his  comm.md;  he  did  not 
fritter  it  away  in  an  attempt  to  make  the  whole  of  a 
building  remarkable,  but  devoted  it  chiefly  to  one  part  or 
feature,  such  as  a  spire  or  a  rich  scheme  of  internal  decora- 
tion. Thus  he  was  in  some  case.s,  as  in  that  of  .St  James's, 
Piccadilly,  content  to  make  the  exterior  of  an  almost  barn- 
like plainness. 

The  other  buildings  dssigned  by  Wren  were  vary  numer- 
ous. Only  a  few  of  the  principal  ones  can  be  mentioned  : — 
the  custom  hou.se,  the  royal  exchange,  Marlborough  House, 
Buckingham  House,  and  tha  Hall  of  the  College  of 
Physicians — now  destroyed  ;  others  which  exist  are — at 
Oxford,  the  Slieldonian  theatre,  the  A.shmolean  museum, 
the  Tom  Tower  of  Christ  Church,  and  Queen's  College 
chapel ;  at  Cambridge,  the  library  of  Trinity  College  and 

*  Propoitionally  tho  apparently  greater  size  of  St  Paul's  is  very 
reniarkr^ble ;  it  is  very  dithcult  to  realize  that  the  top  of  the  dome  of 
5t  Paul's  is  only  as  high  as  the  springing  of  that  of  St  Peter's.  In 
actual  fact  the  one  looks  about  as  high  as  the  other. 

*  Wren  also  designed  a  colonnade  to  enclose  a  large  piazza  lornnng 
a  elearspace  rouml  the  church,  somewhat  after  the  fashion  of  Bemiid's 
colonnade  in  front  of  St  Peter's,  but  space  iu  tho  city  was  too  valuable 
to  admit  of  this.  Wreu  was  an  enthusiastic  admirer  of  Bernini's 
designs,  and  visited  Paris  in  16G5  in  order  to  see  him  and  his  prq.- 
poied  schehie  for  the  rebuilding  of  tho  Louvre.  Bernini  showed  his 
design  to  Wren,  but  would  not  let  him  copy  it,  though,  as  ho  said,  Uo 
"  would  have  given  his  skin"  to  be  allowed  to  do  so. 
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the  chapel  of  Pembroke,  the  latter  at  the  cost  of  Bishop 
Matthew  Wren,  his  uncle.  The  westeru  towers  of  West- 
miaster  Abbey  are  usually  attributed  to  Wren,  but  they 
were  not  carried  out  till  1735-y45,  many  years  after  Wren's 
death,  and  there  is  no  reason  to  think  that  his  design  was 
used.  Wren  (D.C.L.  from  1G60)  was  knighted  in  1G73,  and 
was  elected  president  of  the  Royal  Society  in  1681.1  He 
was  in  parliament  for  many  ye^rs,  representing  Plympton 
from  16S5,  Windsor  from  1689,  and  Weymouth  from 
1700.  He  occupied  the  post  of  surveyor  of  the  royal 
works  for  fifty  years,  but  by  a  shameful  cabal  was  dis- 
missed from  this  office  a  few  years  before  his  death.  He 
died  in  1723,  and  is  buried  under  the  choir  of  St  Paul's; 
on  a  tablet  over  the  inner  north  doorway  is  the  well-known 
epitaph — "Si  monumcntum  requiris,  tircumspice." 

Wren's  genius  as  an  artist  is  very  difficult  to  estimate; 
he  lived  at  a  most  unha[ipy  time,  when  architecture  had 
sunk  almost  to  its  lowest  point  of  degradation.  If,  how- 
ever, we  bear  this  in  mind  we  must  admit  that  he  was  an 
artist  of  very  remarkable  ability;  his  inventive  genius  no 
one  can  dispute 

For  further  iufomiation  the  reader  shoula  consult  the  PareiUalia, 
publUheil  by  '\Vre»*s  giandson  iu  1750,  au  account  of  the  ^\'^eD 
family  and  e^pecijiUy  of  Sir  Cliri»loi>her  and  his  works  ;  also  tlie 
two  biogi-aphits  of  Wren  by  Klraes  aud  Mi^s  PbiUiinoi-e;  Milin^n, 
jiiiiuiis  of  St  PauI'Sj  186S  ;  and  Longman,  Thyce  CathcdraU  tiedi- 
ealed  to  St  Paul  t'li  London,  1S73,  pp.  77  eq.  See  also  Clayton, 
Churches  of  Sir  C.  IVrcn,  1848-49  ;  Taylor,  Ton-crs  ami  SicepUs 
of  Jt'rcit,  Loudon,  1881  ;  and  Xiven,  City  Churdics,  London,  lb87, 
illustrated  ivith  fine  etchings.  In  the  library  of  All  Souis  at  Oxford 
are  preserved  a  large  number  of  drawings  by  Wren,  iucluding  tlie 
designs  for  almost  all  his  chief  w-jrks,  and  a  tine  Scries  sliowing  bis 
Tarious  schemes  for  St  Paul's  Cathedral.  (J.  H.  M. ) 

WRESTLING  AND  BOXING.  Wrestling  is  the  art  of 
forcing  an  antagonist  to  the  ground  without  resorting  to 
blows  or  kicks.  It  is  a  trial  of  strength  and  skill  between 
two  opponents  standing  face  to  face,  who  strive  to  throw 
one  another.  As  a  gymnastic  exercise  it  was  greatly 
encouraged  among  the  ancient  Greeks,  and  the  highest 
honours  and  rewards  were  bestowed  on  the  victors  at  the 
Olympic,  Isthmian,  Nemean,  and  other  games  (sec  Games). 
It  was  also  cultivated  by  the  Romans,  though  their  tastes 
inclined  to  more  savage  and  brutalizing  exhibitions  than 
that  of  wrestling.  It  was  not  unknown  in  £g>'pt  and  at 
Ninereb,  as  may  bo  seen  from  the  sculpturei  iu  the  British 
Museum.  At  the  same  time  it  diflered  very  much  in  its 
ancient  form  from  the  wrestling  of  to-day,  the  wrestlers  of 
old  being  wont  tc^omjiete  almo:it  if  not  quite  nude,  their 
bodies  besnjcared  with  oil  or  some  other  kind  of  grease  by 
way  of  making  their  muscles  supple ;  but,  as  this  practice 
rendered  it  very  difficult  to  get  fair  hold  of  one  another, 
the  wrestlers  were  accustomed  to  use  sahd  on  their  hands, 
or  even  to  roll  in  the  dust  of  the  arena  as  a  corrective. 
In  their  contests  they  took  hold  of  each  other  by  the 
arms,  drew  forward,  pushed  backward,  used  many  con- 
tortions of  the  body,  interlocked  their  limbs,  seized  one 
another  by  the  neck,  throttled,  lifted  each  other  off  the 
ground,  and  butted  like  ram^,  though  the  chief  point  of 
their  art  was  to  beconio  master  of  their  opponent's  legs, 
when  a  fall  waa  the  immediate  result.  In  England  the 
pastime  has  been  popular  from  an  early  period^  more 
csiiccially  in  the  Middle  Ages,  for  in  1222,  in  Henry  III.'s 
reign,  it  is  on  record  that  a  wrestling  match  took  place 
between  the  men  of  Wcstmin.stur  and  the  citizens  of 
London  in  St  tiilcs  Fields,  the  lattw  winning  easily.  The 
return  matrh  was  held  at  Westminster  on  Lnninms  day 
following,  but  wa.1  intcrru|>tcd  by  the  bailiff  of  West- 
minster and  his  a/>vi<-int(">.  who  maltreated  the  Londoners 
and  drove  thcni  ir.'  At  a  later  period  Clerkcn- 

well  was  the  u«iinl  i c     At  one  of  the  matches 

there  in   H.'>''  ^r. 


who  usually  attended  these  athletic  carnivals,  was  again 
routed  and  driven  within  the  city  boundary!*'  In  those  days 
the  prize  was  sometimes  a  ram  and  sometimes  a  cock. 

The  four  English  systems  of  wrestling  include  those  of 
(1)  Cornwall  and  Devon,  (2)  Lancashire,  (3)  Catch  hold, 
first  down  to  lose,  and  (4)  Cumberland  and  Westmorland. 
The  Cornwall  and  Devon  men  compete  in  strong  loose 
linen  jackets,  catching  hold  above  the  waist  or  of  any 
portion  of  the  jacket.  Kicking,  which  used  to  be  a  pro- 
minent feature  of  the  west-country  style,  is  now  forbidden,' 
and  the  men  wrestle  in  their  stockinged  feet.*  In  order 
to  be  fairly  thrown,  two  shoulders  and  one  hip  must  be 
on  the  ground,  or  two  hips  and  one  shoulder,  and  a  man' 
must  be  thrown  fiat  on  his  back  before  any  other  portion 
of  his  body  touches  the  earth  ere  a  decision  can  be  given 
against  him.  Formerly  each  county  wrestled  under 
different  rules,  but  the  systems  are  now  amalgamated  and 
are  classed  as  one  and  the  same.  In  I^ncashire  the 
wrestlers  compete  in  their  stockinged  feet,  but  are  allowed 
to  catch  hold  of  any  portion  of  the  body.'  This  is  the 
most  barbarous  of  all  the  English  systems,  and  includes 
the  objectionable  battling  ou  the  ground  which  is  the  fatsd 
characteristic  of  the  French  method.  Tripping,  however, 
is  not  forbidden,  and  a  fall  is  sometimes  secured  without 
a  resort  to  scrambling  tactics,  which  is  impossible  under 
French  rules.  The  "  catch  hold,  first  down  to  lose  "  style 
of  wrestling  is  of  recent  origin  and  promises  to  become 
popular.  The  utmost  simplicity  distinguishes  it.  Ordi- 
nary wrestling  attire  is  worn,  such  as  jersey^  drawers  or 
knickerbockers,  and  stockings.  The  men  on  closing  must 
not  grip  lower  than  the  waist,  and  the  conifietitor  who 
touches  the  ground  first  by  any  part  of  his  body  is  the 
loser.  This  system  is  perhaps  the  fairest  for  all  parties,  as 
the  competitors  set  to  work  on  equal  terms  without  that 
delay  in  getting  into  holds  so  frequent  in  north  country 
wrestling.  The  Cumberland  and  Westmorland  system  is 
probably  the  best  and  most  scientilic  of  all.  On  taking 
hold,  the  wrestlers  stand  up  chest  to  chest,  each  placing 
his  chin  on  his  opponent's  right  shoulder  and  grasping 
"'lim  round  the  body,  the  right  ^rm  of  each  being  under  the 
left  arm  of  the  other,  and  each  joins  his  hands  behind  his 
opponent.  When  both  have  got  hold  the  i)lay  commences. 
Kicking  is  forbidden,  and  if  adnc  competitor  lets  go  bi^ 
hold  before  the  other  the  decision  is  given  against  him.1 
If  both  fall  on  the  ground — an  undecided  or  dogfall,  as 
it  is  termed — they  wrestle  over  again,  but  if  one  falls' 
before  the  other  his  defeat  is  registered  at  once.  This 
kind  of  wrestling  :s  free  from  danger,  and  the  German 
style  much  resembles  it,  but  in  the  latter  a  competitor's' 
hands  are  not  required  to  remain  locked  behind  his  adver- 
sary's back,  as  is  the  practice  in  the  north  of  England.' 
No  catching  hold  of  legs,  thighs,  or  arms  is  allowed,  but 
each  man  tries  to  throw  his  adversary  by  Using  the 
"  buttock,"  which  consists  of  facing  to  the  right,  twi.tting 
so  as  to  place  the  left  hip  under  an  opponent's  middle, 
pulling  him  close,  stooping  forwards  and  lifting  him  bfl 
the  ground,  and  throwing  him;  or  the  "crossbuttock," 
facing  to  the  right  about  to  such  an  extent  as  to  turn  the 
back  to  the  adversary,  and  then  proceeding  as  before  ;  or 
the  "back-hank,"  which  consists  in  commencing  os  in  the 
"  buttock,"  and  then  |u.ising  the  left  leg  from  inside  round 
an  antagonist's  left  leg,  when  by  keeping  a  tight  (lold  with 
the  arms  and  pulling  backwards  the  leverage  su|>plicd  by  • 
the  leg  being  inside  usually  secures  the  fall  ;  or  the 
"  back  heel,  "which  consists  in  pulling  an  opponent  towards 
one,  putting  the  left  heel  behind  his  right  hwl.  f'^n^insT  'lis* 
leg  up  fnrwanK  and  throwing  him  boii  ^'r 

the  "  lift  kg  hi|>o,"  wliich  consists  in  lii  .g 

hill)  round  to  the  rig)it,  then  striking  tl.i.  i.i.  ..1.  i,l  bit 
right  thigh  with  the  out«iJo  of  the  left  thi(,h,  by  nhich  he 
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g«ta  oS  bia  balance  and  iMf ;  tlio  "  right  leg  hipo  "  is  tho 
sumo  action  »iHrii<i<  muUiniiii.  Tbere  is  also  tho  "  left  leg 
stroke,''  which  consists  in  striking  an  aiitngonist's  right  leg 
with  one's  left  leg,  swinging  him  round  to  the  left  and  ot! 
his  balance ;  tho  J*  right  leg  stroke  "  is  tho  same  thing 
with  the  right  log^  Of  course  there  is  an  umpire  to  see 
tiuiC  no  competitor  takes  an  unfair  advuntagc.or  plays  foul, 
and  to  dotorniine  disputed  points  according  to  tho  rules  in 
force. 

Boxisc. — This,  though  perhops  hardly  as  popular  as 
nrcstling,  is  closely  identified  with  it  in  the  gyninasiuui,  if 
not  outside  it.  In  the  United  Kingdom  prize  lighting  is  an 
illegal  sport,  but  it  is  hardly  likely  that  glove  boxing  will 
ercr  fall  into  the  same  disrepute.  Its  present  comparative 
popularity  is  principally  due  to  the  elForts  of  the  late  Mr 
John  G.  Chanil)ers,  who  in  1SC6  founded  the  Amateur 
Athletic  Club,  and  in  conjunction  with  the  marquis  of 
Queen.^bcrry  drew  up  a  code  of  rules  (known  as  tho 
Quetn^berry  rules),  which  regulate  the  priucipal  glove  con- 
•  ■  •    •   -  •■  ■'■  -   •  'I     '■i!:gdom,  as  follows: — 

■)    GenlUmen  Amateuri). — 1.  That  tho 
t'.r  '  I  by  lots.     'J.  That  the  entrance  fee  bo 

lOsi.  3.  Hfivy  weLgjtils  to  be  oyer  11  stone  4  tt> ;  iniJiUo  weights 
not  to  exceed  II  stone  4  lb  ;  light  weights  not  to  exceed  10  stouo. 
4.  That  there  bo  three  judges  appointed  by  the  committee.  5. 
That  tho  b^xini:  take  place  in  a  24  leet  rin"  6.  That  no  wrest- 
ling, roug!iing,^r  huggiu^  on  the  ropes  bo  nilowed.  7.  That  each 
heat  con^^ist  of  three  rounds,  with  one  minute  interval  between  j 
the  duration  of  each  round  to  be  at  the  discretion  of  tlio  judges, 
but  not  to  exceed  live  minutes.  8.  Any  competitor  not  coming  up 
to  tirao  shall  be  deemed  to  have  lost.  9.  That  no  slioes  or  boots 
with  apikes  or  sj'riggs  be  allowed.  10.  Competitors  to  wear  jerseys. 
11.  Gloves  to  be  provided  by  the  club.  12.  The  cups  to  bo  boxed 
for  once  in  each  year;  tiie  winner  to  receive  a  silver  niedal. 

/V/rti/ion  of  GentUinan  Atnaletir. — Any  gentleman  who  has 
never  competed  in  an  open  competition,  or  for  public  money,  or  for 
admission  money,  or  with  professionals  for  a  prize,  public  money, 
or  ftdmissioD  money,  and  wlio  h.is  never  at  any  period  of  his  life 
taught,  pursued,  or  as:,isted  in  .the  pursuit  of  athletic  exercises  as 
a  means  of  livelihood.  The  committeo  reserve  the  right  of  requiring 
a  reference  or  of  refusing  an  entry. 

ConUsts/vr  Endurana:. — To  bo  a  fair  stand-up  boxing  match,  in 
s  24  feet  ring,  or  as  near  that  size  as  practicable  ;  no  wrestling  or 
hugging  allowed  ;  the  rounds  to  be  of  threo  minutes'  duration  and 
one  minute  time  ;  if  either  man  fall  through  weakness  orothei-wiso 
he  must  get  up  unassisted ;  ten  seconds  to  be  allowed  him  to  do 
so  ;  the  other  man  meanwhile  to  retire  to  his  corner,  and  when  the 
fallen  man  is  on  his  legs  the  round  is  to  be  resr.med  and  continued 
until  the  three  minutes  have  expired,  and,  if  one  man  fails  to  come 
to  the  scratch  in  the  ten  seconds  allowed,  it  shall  be  in  the  power 
of  the  referee  to  give  his  award  in  favour  of  the  other  man  ;  a  man 
hanging  on  the  ropes  in  a  helpless  state,  with  his  toes  off  tho 
ground,  shall  be  considered  down ;  no  seconds  or  any  other  pci.son 
to  be  allowed  in  the  ring  during  the  rounds  ;  should  the  contest 
be  stop[>ed  by  any  unavoidable  interference,  the  referee  to  name 
time  and  place  for  finishing  the  contest  as  soon  as  possible,  so  that 
the  match  must  be  won  or  lost,  unless  the  backers  of  both  men 
aqrof  to  draw  the  stakes.  Tl^e  gloves  to  be  fair-sized  boxing  gloves 
•f  titc  best  quality,  and  new  ;  should  a  glove  burst  or  come  olf,  it 
must  be  replaced  to  the  referee's  satisfaction.  A  man  on  one  knee 
is  considered  down,  and  if  struck  is  entitled  to  tho  stakes.  No 
shoe*  or  boots  with  spriggs  allowed.  (E.  D.  B. ) 

\VRE.\HAM,  a  market-town  and  municipal  and  parlia- 
mentary borough  of  Denbighshire,  North  Wales,  11  miles 
south-south-west  of  Chester  and  201  miles  from  London 
by  rail  It  was  characterized  by  the  poet  Churchyard  in 
the  16th  century  aa  "Trim  Wricksam  towne,  a  pearlo  of 
Denbighshiere,"  and  the  description  is  not  altogether  inap- 
plicable at  the  present  day,  the  streets  being  spacious,  with 
many  handsome  houses.  Wrexham  church,  dedicated  to 
.St  Giles,  contains  14th  and  15th  century  work,  but  was 
in  great  part  reconstructed  at  tho  beginning  of  the  16th 
century.  The  tower,  erected  between  150G  and  1520,  has 
been  styled  "one  of  the  seven  wonders  of  Wales."  It  is 
135  feet  in  height,  and  consists  of  several  successive  stages 
panelled  throughout,  and  decorated  with  numerous  statues 
'A  eiiiics  pl.iced  in  niches  of  the  buttresses.  It  is  sur- 
mounted by  an  open-work  balustrade,  from  which  spring 


four  lantern-shaped  idrrels  of  pierced  open-work.  Tho 
church  was  restored  in  1867.  It  contains  a  large  number 
of  monuments.  Tho  bells,  ten  in  number,  are  the  most 
famous  in  the  principality.  In  1647  the  church  wa.s  used 
as  a  prison  by  Cromwell.  The  other  principal  public 
buihlings  are  the  guild-hall  (formerly  tho  old  grammar 
school);  the  public  and  corn  exchange  (formerly  the  Union 
Hnll),  opened  in  187-'),  after  alteration,  at  a  cost  of  £4900; 
the  infirmary;  and  the  infantry  barracks  of  tho  Royal  Welsh 
Fusiliers.  In  tho  neighbourhood  there  aro  a  racecourse  and 
training-ground.  The  town  is  situated  on  tTie  edge  of  the 
Denbighshire  coalfield,  in  the  vicinity  of  coal,  iron,  and 
lead  mines.  It  has  long  been  celebrated  for  its  nle.s,  and 
possesses  also  corn  and  paper  mills  and  tanneries.  The 
surrounding  country  is  very  fertile,  and  the  agricultural 
trade  is  of  some  importance.  The  parlinnientary  borough 
unites  with  Denbigh,  Ruthin,  and  Holt  in  returning  a 
member  to  parliament.  The  town  has  a  .special  commission 
of  the  peace  and  a  petty  sessions  court.  The  population 
of  the  municipal  borough  and  urban  sanitary  district  (130G 
acres)  was  8576  in  r871,  and  10,973  in  1881.  The 
population  of  the  parliamentary  borough  (1791  acres)  in 
1881  was  12,;'.33. 

Although  Wrexham  was  situated  on  the  eastern  side  of  OlTa's 
Dyke,  it  was  reckoned  one  of  tho  towns  of  Mcrcia.  In  the  Saxon 
Chronido  tho  name  occurs  as  Wriglitesham.  Edward  I.  granted  tho 
town  with  the  lordship  of  Bromlicld  and  Yale  to  John  Earl  Warren. 
The  township  ol  Wrexham  Regis  within  the  borough  and  tho  town- 
ship of  Stansty  without  coiistitute  ancient  ihanors.  Formerly  the 
township  of  Wrexham  .-Vbbot  was  ecclesiastical  property,  and  an 
appendage  to  tho  abbey  of  Valle  Crucis,  near  Llangollen.  During 
the  civil  war  the  town  was  occupied  by  tho  Parliamentary  troops. 
M'rexham  town  was  constituted  a  parliamentary  borough  in  1832, 
and  incorporated  as  a  municipal  borough  in  1857. 
Sec  A.  N.  Palmer's  Wrexham  und  History  of  the  Parxth  Church  of  Wrexham. 

WRIGHT,  Joseph  (1734-1797),  styled  Wright  of  Derby, 
subject,  landscape,  and  portrait  painter,  was  born  at  Derby 
on  September  3,  1734,  the  son  of  an  attorney  of  t^ie  place, 
who  was  afterwards  town-clerk.  During  his  early  years 
he  manifested  an  aptitude  for  mechanical  pursuits,  and 
also  for  music,  but  he  finally  resolved  to  become  a  painter, 
and  in  1751  he  went  to  London  and  for  two  years  studied 
under  Thomas  Hud-son,  the  master  of  Reynolds.  Return- 
ing to  Derby  he  practised  portrait-painting ;  but  feeling 
the  need  for  further  instruction  he  again  placed  himself 
for  fifteen  months  under  his  former  master.  He  then 
settled  in  Derby,  and  varied  his  work  in  portraiture  by  the 
productions  of  the  subjects  seen  under  artificial  light  with 
which  his  name  is  chiefly  associated,  and  by  landscape  paint- 
ing. He  married  in  1773,  and  in  tho  end  of  that  year  he 
visited  Italy,  where  he  remained  till  1775.  'WTiile  at  Naples 
he  witnessed  an  eruption  of  Vesuvius,  which  under  various 
treatment  formed  the  subject  of  many  of  his  subsequent 
pictures.  On  his  return  from  Italy  he  established  him- 
self at  Bath  as  a  portrait-painter  ;  but  rjeeting  with  little 
encouragement  he  returned  to  Derby,  "where  he  spent  the 
rest  of  his  life.  He  was  a  frequent  contributor  to  the  ex- 
hibitions of  the  Society  of  Artists,  and  to  those  of  the 
Royal  Academy,  of  which  he  was  elected  an  associate  in 
1781  and  a  full  member  in  1784.  He,  however,  declined 
the  latter  honour  on  account  of  a  slight  which  he -believed 
that  he  had  received,  and  severed  his  official  connexion 
with  the  Academy,  though  ho  continued  to  contribute  to 
the  exhibitions  from  1783  till  1794.  He  died  at  Derby 
on  August  29,  1797. 

There  has  been  a  tendency  in  recent  criticism  to  over. estimate 
tho  works  of  Jo^teph  V.'right.  His  portraits  are  frequently  defective 
in  drawing,  and  without  qua)ity  or  variety  of  handling,  while  their 
flesh  tints  are  often  hard,  arid  unpleasant  in  their  purple-grey 
shadows.  He  is  seen  at  his  best  in  his  subjects  of  artificial  light, 
ot  which  the  Onery  (1786),  the  jiroperly  of  tho  corporation  of 
Derby,  and  the  Air-pump  (1768),  m  the  National  Gallery,  are  ex- 
cellent examples.     His  Old  Man  and  Death  (1774)  is  also  a  etrik- 
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ing  and  indivi  Juil  proflncKon.  '  An  exhibitjon  oi  'Wripht's  works 
w«>  brought  toijetber  at  Derby  ia  3S83,  and  twelve  nf  bis  pictures 
were  sbown  in  the  winter  exhibition  of  the  Roynl  Academy  in 
16S6.  A  careful  and  eUborate  bio^rajhy  of  the  artist,  by  'WiHiam 
Bcmrose,  was  published  in  1:?S5. 

WEIGHT,  SrL\s  (1793-18*/;,  Tras  born  at  Amherst, 
Massachusetts,  May  2i,  1795.  He  graduated  at  Middle- 
bury  College,  Vermont,  in  1815,  was  admitted  to  the  bar 
in  1819,  and  began  practice  at  Canton,  in  northern  Xew 
York.  From  the  first  he  showed  those  characteristics 
which  finally  made  him  a  representative  American  Demo- 
cratic leader.  He  had  settled  in  what  was  almost  a 
wilderness.  His  farm  was  a  small  one,  and  no  hired 
labourer  upon  it  worked  harder  than  he.  His  manner  of 
life  was  of  the  simplest.  In  his  profesMonal  work  he  was 
a  type  of  the  lawyer  of  the  old  school, — .shrewd,  skilful, 
rigidly  just,  and  controlled  by  the  belief  that  his  pro- 
fession was  a  public  trust,  and  that  judicial  qualities  must 
mingle  with  those  of  the  advocate.  He  seems  never  to 
have  sought  an  office,  and  never  to  have  felt  at  liberty  to 
refuse  one,  even  that  of  village  postmaster,  if  he  could 
possibly  serve.  He  was  appointed  surrogate  in  1820,  and 
was  elected  successively  to  the  State  senate  in  1823,  to 
the  house  of  representatives  in  1827-29,  comptroller  of 
the  State  1829-33.  United  States  senator  1833-44,  and 
governor  of  New  York  1844-4G.  During  his  public 
life  he  had  become  a  leader  of  the  Democratic  party  of 
New  York,  Van  Buren  being  his  closest  associate.  When 
the  national  Democratic  party  in  1844  nominated  and 
elected  Polk  to  the  presidency,  instead  of  'Van  Buren, 
Wright  and'  the  State  organization  took  an  attitude  of 
armed  neutrality  towards  the  new  administration.  Bc- 
nominated  for  governor  in  1846,  Wright  wa.s  defeated, 
and  the  result  was  ascribed  to  the  hostility  of  the  Polk 
administration.  The  death  of  the  defeated  candidate,  at 
Canton,  August  27,  1847,  gave  intense  bitternes?  to  New 
York  politics  fofseveral  years  ;  and  his  faction,  in  1848, 
succeeded  in  defeating  their  lUktional  party's  candidates  in 
the  presidential  election 

Wright  w-is  on©  of  a  cla«  of  politiciaos  which  ha-^  influenced 
Americ-in  dt-vdopment  larj;ely,  titiding  its  most  characteristic 
types  in  the  State  of  New  York-  It  may  be  traced  clearly  from 
alvjut  1820,  Iwginning  with  what  wa^theu  known  ns  *'lhe  Albany 
Regency,"  including  Dix,  Marcy,  Wright,  Seymour,  Tildcn,  to 
Cleveland  (president  from  1885),  and  many  of  the  new  men  who 
have  conic  into  the  national  ndminintration  with  J)im.  Abso- 
lutely and  punctiliously  honest,  devoted  to  the  public  good,  and 
bolieving  intensely  that  the  public  good  depended  on  the  political 
principles  of  their  party,  they  have  been  prone  to  consider  politics 
as  a  warfan?,  and  merciless  exclusi^^n  of  opponents  from  othcc  as 
a  legitimate  w.ir-weapon.  One  of  their  c.irliest  leaders,  Marcy, 
declared  tlio  rule  of  party  slnjggle,  that  "the  spoils  (of  othcc) 
belong  to  tho  victor";  tlto  latest.  President  Cleveland,  has  Itecn 
the  firat  to  recotrnizc  the  merit  system  of  appointment  in  prortice, 

"  *-  -  ' "*ed   it  in   theory.     The  sternness  of 

t.  illustrated  in  1845,  when  the  "ant i- 

(in,  and  it  seemed  probable  that  the 

!   v.*>uld  decide  tho  coming  election.     The 

lined  fr^m  the  legislature  tho  power  to  snp 

■  I'V  armed  fcrce,  ordrreil  tho  militia  into  the 

.  arrested  the  offenders,  had  them  tried,  convicted, 

I  |>iit  an  end  to  what  was  really  an  insurrection. 

a  transition  from  tho  old  to  tho  new  phase 

^^it  hii  name  it  still  the  rcpresantativc  of  all 
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--^tt*n  tir  Jenhlni,  who  Hwn  hni  a  skctrh  nf  him  In 
bl*  '■  but  llie  brat  tiloirniphjr  of  Mm  li  that  ot  nammnnd 

WKliillT,  Til  MA.'*  (1810-1877).  antiquary,  w.vi  born 
kt  Lndbiw,  in  Slir.pshirc,  21st  April  18|0,  and  waa  dc- 
•ccndod  from  a  (Quaker  family  formerly  living  at  BrndforH, 
in  Yorkshire.  '  II?  wm  educated  nt  the  old  fmniniir  school 
at  Ludlow,  anil  rtflcrwarda  at  Trinity  Col'         '  rlilgc, 

where  he  sridiiit' d  in  I**34.     While  at  (  l-con. 

trihutcd  to  tho  Cc/if/'min's  ilA/ryii/ifand  other  (.riculirals, 
and  in  ISSIS  he  cime  to  London  to  devoto  himself  to  a 
literary  career*.     Hi*  flrtt  teporato  work  wa«  Sarlj/  Eiiylish 


Poetry  in  Slacit  Lfflfr,  with  Pr' facts  and  Kotca,  1 836,  4  vois. 
12mo,  which  was  followed  during  the  next  forty  years  by 
a  very  extensive  series  of  publications,  many  of  lasting 
value.  He  helped  to  found  the  British  Arch.Tological 
Association  and  the  Percy,  Camden,  and  Shakespeare 
societies.  In  1842  he  was  elected  corresponding  member 
of  the  Acaddinie  des  Inscriptions  et  Belles  Lcttres  of  Paris, 
and  was  a  fellow  of  the  Society  of  Antiquaries  as  well  as 
member  of  many  other  learned  British  and  foreign  bodies. 
In  1859  he  superintended  the  excavations  of  the  Koman 
city  of  Uriconium,  near  Shrewsbury,  of  which  he  issued  a 
description.  He  died  at  Chelsea,  23d  December  1877,  in 
his  sixty-seventh  year.  A  portrait  of  him  is  in  the  Drate-' 
ing  lioom.  Portrait  Gallery  for  October  1,  1859.  -His  fer-' 
tility  v.as  remarkable,  and  the  list  of  seventy-eight  articles 
in  Aliibone's  Dictionary  (1871,  iii.  pp.  2804-67)  includes 
examples  of  almost  every  department  of  literature,  ^r  He 
was  a  great  scholar,  but  will  be  chiefly  remembered  as  .'.n 
industrious  antiquary  and  the  editor  of  many  relics  of  the 
Middle  Ages.  In  the  British  Museum  catalogue  are  121 
references  under  his  name. 

His  chief  publications  are — Qufgn  Etizahelh  and  JTir  Timet,  a 
Series  of  Orlyinal  Lellers,  183S,  2  vols.;  HeHjum  Antjtis,  18S9- 
43,  again  1845,  2  vols.,  edited  with  Mr  J.  0.  Halliwell-Phillipps; 
W.  Mapes's  £<i/in  Poems,  1S41,  4to,  Camden  Society;  Politieal 
Ballads  and  Carols,  published  by  the  Percy  Society,  1841 ;  Popular 
Treatises  on  Sciatce,  1S41 ;  History  of  Ludlow,  1841,  kc,  again 
1852;  CoHeelion  0/  Latin  Stories,  1842,  Percy  Society ;  The  I'ision 
and  Creed  of  Piers  Ploughman,  1842,  2  vol's.,  2d  cd.  1855;  £io- 
graphia  LiUraria,  vol  i.,  Anglo-Saxon  Period,  1842,  vol.  ii.,' 
Anglo-Norman  Period,  1846:  Th,- Chester  Plays,  1843-47,  2  vols., 
Shalcespeare  Society;  St  Palriel-'s  Purgatory,  1844;  Aneedolti 
Lileraria,  1844;  Arehirological  Album,  1845,  4to;  Essays  ecnnceted 
with  England  in  the  Middle  Ages,  1846,  2  vols.;  Chaucer's  Canter- 
bury Tales,  1847-51,  Percy  Society,  a  new  text  with  notes,  re- 
printed in  1  vol.,  1853  niid  1867  ;  Early  Travels  in  Palestine, 
1843,  Hohn'a  Antiq.  Lib.;  Englatui  under  the  House  of  Hanover, 
1848,  2  vols.,  several  editions,  reproduced  in  1S6S  as  Cetriee^urt 
History  of  the  Georgfs  ;  Ma|H!S,  De  Augis  Curialiun.  1850,  4to, 
Camden  Society;  Geoffrey  Gaimar's  Metrical  ChronieU,  1850. 
Caxton  Society;  Xarralires  of  Sorcery  and  Magie,  ISil,  2  vols.; 
The  Celt,  the  Poman,  and  the  Aaron,  1852,  4lh  ed.  1885; 
History  of  F>tlke  Fit:  tfarine,  1855;  Jo.  de  Gariandia,  Di 
Triumphis  Eeelesix,  1856,  4to,  Roxburghc  Club;  Ijietionary  of 
Obsolete  and  Procineial  English,  1857  ;  A  I'oluine  of  l''oeahularies, 

1857,  2d  ed.  by  R.  P.  Wnlckcr,  1884,  2  vols.;  Les' i i 

Xouiclles,  P.-vris,  1858, -2  vols.;  Malory's //i.!/(in/ q/  ■ 

1858,  2  vols.,  revised  1865;  Potiliiat  Poena  an  i 
Edunrd  III.  to  Piehard  IlL,  1659-61,  2  vols.,  Iwli.  S<-iies; 
S'tuns  and  Ballads  of  the  Peigti  of  Philip  and  ^faru,  1860,  4to, 

Rox'.tirffhe  Club;  Essays  on  Arehr  '  '  '"   ' '^-'^    ■.'  -  '>;  ; 

Dome^Ue  Jfanners  and  Sentimenl>  <, 

1862,  410,  reproduced  in  1871  as  ;  /' 

Arms  of  Etl'oard  J.,  1864,  4to;  ,r  t 

{1736-97).  his  grandf.ither,  1864  , 

/Ko»nnni:iu/f  III   Western  Europe,  1  "-■.•.  s.--.  .-,r.,.i-, ,>,i„il 

Poets  qf  nth  Cent.,  1872,  2  vols..  Rolls  Series. 

WRIT,  in  law,  is  n  formal  commi.ssion  fro-n  the  crown 
or  other  supremo  executive  officer  to  nn  inferior  cxccutiva 
officer  or  to  a  private  person,  enjoining  some  act  or 
omission.  Tlic  word  represents  the  Latin  hm-is  or  lirnt 
(both  forms  arc  found,  the  latter  more  C(.mmonly),  so 
called,  according  to  Bracton,  from  its  shortly  expressing 
the  intention  of  tho  framcr,  "  quia  brcviter  e'.  paucis  verbis 
intcntioncm  profcrentis  cxponit."'  The  ftrrts-  can  be  traced 
back  as  fnr  n.s  the  VnHex  Thfoe/otianut  (4?8  A.i».).  where 
one  of  its  meanings  is  that  of  an  official  p'porl  or  letter. 
It  bears  a  niniilar  meaning  in  some  of  the  cnpilutarics  of 
the  Kmnkiiili  kingn.  The  inlmlietum  of  H-iman  law  Bome- 
limcs  represents  the  writ  of  English  law;  c  <;.,  thcr.^  i-  ren- 
gidcrnblc  likmcss  between  the  Koman  i'nfdi/i.  ■  ■> 

hominr  rsliihrmio  and  the   Knglish   writs  "f  /<  r  ■« 

and  de  hnminr  rrplrginndo.  Kr^)m  Konun  law  Iho  li-evt 
Pji.stH    irt'i  tlir   f.ifrr    Fntd~y~itri    nnd    t'l'*  rnnm   H"',   in 


rtoriaa/-rmiiia  (sea  K'jua.n  Law.  vol.  xx.  p.  7f!7-*). 
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both  in  a  sense  differing  from  that  at  present  borno  by  the 
writ  of  English  law.  The  lutvf  Ifsfulum  of  tlio  I.iUr 
ftuilurun  was  an  instrueicnt  in  writing  made  on  the  land 
at  the  time  of  giving  seisin  by|tbe  lord  to  the  tenant,  and 
(kttosted  by  the  seals  of  the  lord  and  the  p'lrrs  ciiri.r  or 
other  witnesses.  In  England  such  witnesses  were  part  of 
the  inquest,  and  joined  in  the  verdict  in  case  of  disputed 
right  until  li  Edw.  II.  st.  1,  c.  2.  The  Omv  Itslalum  in 
England  developed  into  the  Feoffment  (9.1'.),  later  into 
the  deed  of  grant  (see  Heal  Estate)  ;  in  Scotland  into  the 
charter,  and  later  into  the  disiwsition.  In  canon  law 
br<M  denoted  a  letter  under  the  pope's  seal.  In  old 
English  ecclesiastical  l.iw  a  brief  meant  letters  patent 
issued  out  of  Chancery  to  churchwardens  or  other  officers 
for  the  collection  of  money  for  church  purposes..  Such 
briefs  were  regulated  by  4  Anne  c.  14,  but  are  now 
obsolete,  although  they  are  still  to  be  found  named  in  one 
of  the  rubrics  in  the  communion  service  of  the  Book  of 
Common  Prayer.  In  English  legal  practice  brief  now 
denotes  the  written  instructions  put  into  the  hands  of 
counsel  to  form  the  basis  of  his  case.  It  was  probably  so 
called  fiom  its  at  first  being  only  a  copy  of  the  original 
writ.  Such  a  brief  is  in  Scotland  called  a  memorial.  - 
Riitorr  The  writ  in  English  law  still  occupies  a  very  important 
o/wTit  in  po.<ition,  which  can  scarcely  be  understood  without  <■» 
F^'"''  sketch  of  its  history.  To  a  certain  extent  this  history  has 
already  been  given  under  Pleading,  for  the  whole  theory 
of  pleading  depends  in  the  last  resort  upon  the  writ. 
Writ  or  breve  was  at  first  used  in  a  less  technical  sense 
than  that  which  it  afterwards  assumed:  thus  in  the  Lfges 
J/etn-ici  Pnmi  it  simply  means  a  letter  from  the  king,  and 
in  the  Assize  of  Clarendon  (1166)  imbreviari  means  to  be 
registered.  It  became  formalized  by  the  reign  of  Henry  II., 
and  precedents  are  given  by  Glanvill.  The  writ  process 
was  at  that  date  the  foundation  of  all  civil  justice  in  the 
king's  court,  and  of  much  in  the  lower  court.?,  and  was  a 
profitable  source  of  revenue  to  the  exchequer.  Every 
writ  had  to  be  purchased  (breve  perquirtre  was  the 
technical  term).  "This  purchase  developed  in  later  times 
into  the  payment  of  a  fine  to  the  king  where  the  damages 
were  laid  above  jC40.  The  usual  scale  was  Gs;  8d.  for 
every  100  mark.s  claimed.  In  suing  out  a  writ  of  covenant, 
the  basis  of  the  proceedings  in  le\'ying  a  fine  (see  Entajl), 
the  king  was  entitled  to  his  primer  fiiie,  i.e.,  one-tenth  of 
the  annual  value  of  the  land  concerned.  The  sale  of  writs 
was  forbidden  by  JIagna  Charta  and  other  statutes  in 
certain  canes,  especially  that  of  the  writ  <le  odio  et  aiia  in 
favour  of  the  liberty  of  the  subject.  A  solicitor  was  so 
called  because  his  original  duty  was  to  solicit  or  sue  out  a 
writ  and  take  th;  d-ie  proceedings  by  paying  the  proper 
fine.  The  costs  of  a  writ  purchased  were  first  allowed  to 
a  successful  demandant  by  the  Statute  of  Gloucester, 
6  Edw.  I.  c.  1.  Through  the  Norman  period  the  pre- 
rogative of  issuing  writs  seems  to  have  been  undisputed. 
Gianviir.s  precedents  did  not  exhaust  all  possible  forms, 
for  in  the  time  of  Bracton,  in  the  13lh  century,  it  was  still 
possible  to  frame  new  writs  at  the  pleasure  of  the  crown. 
The  Provisions  of  Oxford  in  1258  put  an  end  to  this  by 
enacting  that  the  chancellor  should  not  seal  ajiything  out 
of  course  {i.e.,  any  writ  for  which  there  was  no  precedent) 
by  the  will  of  the  king,  but  that  lie  should  do  it  by  the 
council.  In  1285  the  Statute  of  Westminster  the  Second, 
13  Edw.  I.  St.  1,  c.  24,  re  established  th'e  power  of  the 
crown  within  certain  limits,  that  is,  in  causes  of  action  in 
a  similar  case  falling  under  the  same  law  (in  consimili 
eatu  caden.e  rub  eodemjure)  as  those  for  which  precedents 
of  writs  already  existed  in  the  Chancery  (see  Trespass, 
Trover).  These  precedents  were  at  an  early  date  recorded 
.in  the  Jifyittrum  Brevium,  called  by  Sir  Edward  Coke  the 
oldest  book  in  the  common  law.     Apart  from  the  powers 


given  by  tht.  "'atuto,  new  writs  could  only  be  issucil  by 
the  outhority  of  parliament,  and  writs  are  .sometimes  loiind 
set  out  in  statutes,  especially  in  the  Sintutinn  iValti.r,  12 
Edw.  I.  c.  7,  where  precedents  of  the  most  usual  writs  will 
be  found.  Tho  Statute  of  Westminster  the  Second  itself 
contained  precedents  of  tho  writ  of  forme(;lon  ajid  of  many 
others.  Tho  original  Hexibility  of  tho  writ  was  thus 
limited  within  comparatively  narrow  bounds.  Tho  right 
to  the  issue  of  tho  writ  determined  the  right  of  action. 
So  essential  was  the  writ  that  it  was  a  legal  axiom  in 
Bracton  that  no  one  could  sue  at  law  without  a  writ,  and 
it  was  calkd  by  Coke,  in  his  introduction  to  Littleton, 
"  tho  heartstrings  of  tho  common  law."  As  such  it 
occupied  an  important  place  in  -some  of  tho  leading  statutes 
dealing  with  constitutional  rights.  Tho  Statute  of  Marl- 
bridge,  52  ITen.  III.  c.  22,  forbade  a  lord  to  distrain  his 
freeholders  to  answer  for  their  freeholds,  Or  for  anything 
touching  their  freeholds,  without  the  king's  writ.  By  25 
Edw.  HI.  St.  5,  c.  4,  it  was  accorded,  asserted,  and 
stablished  that  none  should  be  taken  by  petition  or  sug- 
gestion made  to  tho  king  or  his  council  unless  by  indict- 
ment or  presentment  in  due  manner  or  by  process  made 
by  writ  original  at  the  common  law.  42  Edw.  III.  c.  3 
provided  that  no  man  should  be  put  to  answer  without 
presentment  before  justices,  or  matter  of  record,  or  by  due 
process  and  writ  original  according  to  the  old  law  of  the 
land.  Both  these  statutes  were  recited  and  the  general 
principle  confirmed  by  IG  Car.  I.  c.  10.  Uniformity  of 
procedure  was  secured  by  27  Hen.  VIII.  c.  24,  by  which 
all  writs  were  to  be  in  the  king's  name  in  a  county  palatine 
or  liberty,  but  tested  by  those  who  had  the  county  palatine 
or  liberty.  It  was  not  until  1731  that,  by  virtue  of  4 
Geo.  II.  c.  26,  writs  were  framed  in  the  English  language. 
They  had  previously  been  in  Latin  ;  this  accounts  for  the 
Latin  names  by  which  a  large  number  are  still  known. 
The  writ  was  issued  from  the  common  law  side  of  the 
Chancery,  and  was  in  the  special  charge  of  the  manager  and 
petty  bag  offices.  Though  issuing  from  the  king's  Chancery, 
it  did  not  necessarily  direct  the  trial  of  tho  question  in  the 
king's  court.  In  whatever  court  it  was  returnable,  it 
called  in  the  aid  of  the  sheriff  as  executive  officer.  It  was 
either  addressed  to  him  or,  if  addressed  to  the  party 
alleged  to  be  in  default,  it  concluded  with  a  threat  of  con- 
straint by  the  sheriff  in  the  event  of  disobedience,  generally 
in  those  terms,  "  et,  nisi  foceris,  vicccomes  de  N.  .facial  ne 
I  amplius  clamorem  audiam  pro  dcfectu  juatitia;."  If  the 
writ  was  returnable  in  the  county  court  or  the  lord's  court, 
the  sheriff  or  the  lord  sat  as  tho  deputy  of  the  king,  not 
by  virtue  of  his  inherent  jurisdiction.  Th^  writ  was  not 
necessary  for  tho  initiation  of  proceedings  in  these  courts 
or  before  the  justices  in  eyre  (who  sat  as  judges  of  the 
county  court),'  but  a  custom  seems  to  have  grown  up  of 
suing  out  a  writ  from  the  king  where  the  claim  was  above 
403.  Cases  were  transferred  from  tho  lord's  court  to  the 
county  court  by  writ  of  lo/t  (so  called  because  it  removed, 
ioltil,  the  case),  from  the  latter  to  the  king's  court  by  writ 
of  pone  (so  called  from  its  first  word).  By  Magna  Charta 
the  power  of  bringing  a  suit  in  the  king's  court  in  the  first 
instance  by  writ  of  precipe  was  taken  away,  and  the  writ 
was  thenceforth  only  returnable  in  the  king's  court  where 
the  tenant  held  of  the  king  in,  capite,  or  where  the  lord 
had  no  court  or  abandoned  his  right.  Hence  it  beci.me  a 
common  form  in  the  writ  of  right  to  allege  that  tho  lord 
had  renounced  his  court  (dominus  remisii  curiam)  so  as  to 
secure  trial  in  the  king's  court.  Besides  being  used  for 
the  trial  of  disputes,  writs  addressed  to  sheriffs,  mayors, 
commissioners,  or  others  were  in  constant  use  for  financial 

*  The  distinction  between  tho  royal  and  local  courts  was  not  per- 
haps at  all  times  very  strictly  drawn.  Thus  in  tho  Le^res  Jlenrici 
r.\:ni,  c.  31,  tho  county  court  is  called  curia  regis. 
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and  political  purposes,  r.-/.,  for  the  collection  of  fifteectlis, 
Scutage.  tallage,  >tc.,  for  summons  to  the  council  and  later 
to  parliament,  and  for  recalling  a  parliament,  the  last  by 
means  of. the  rarely  occurring  writ  ''''reiocudone  parlia- 
mmtr 

There  were  several  divisions  of  writs  (excluding  those 
purely  financial  and  political),  the  most  important  being 
that  into  original  and  judicial,  the  former  (tested  in  the 
name  of  the  king)  issued  to  bring  a  suit  before  the  proper 
court,  the  latter  (tested  in  the  name  of  a  judge)  issued 
during  the  progress  of  a  suit  or  to  enforce  judgment. 
Original  were  either  optional,  i.*".,  giving  an  option  of 
doing  a  certain  act  or  of  showing  cause  why  it  was  not 
done,  beginning  with  the  words  prxcipt  quod  reddal,  the 
principal  example  being  the  writ  on  which  proceedings  in 
a  common  recovery  (see'  Entail)  were  based,  or  per- 
emptory, i.e.,  calling  on  a  person  to  do  a  certain  act, 
beginning  with  the  words  n  A /(cerit  lesecurum.  .  Original 
.were  also  either  de  cursu  or  mngistralia,  the  former  those 
fixed  in  form  and  depending  on  precedent,  the  latter  those 
framed  by  the  masters  in  Chancery  under  the  powers  of 
the  Statute  of  Westminster  the  Second.  They  were  also 
either  general  or  special,  the  latter  setting  forth  the 
grounds  of  the  demand  with  greater  particularity  than  the 
former.  By  5  Geo.  II.  c.  37  special  writs  were  confined 
to  causes  of  action  amounting  to  £10  or  upwards.  There 
was  also  a  division  of  writs  into  writs  of  right  (ex  dcbito 
juitxtisc],  such  as  kabeaf  corput,  and  prerogative  writs  (ex 
gratia),  such  as  manJamus  (see  Pkeeogative).  Coke  and 
other  authorities  mention  numerous  other  divisions,  but 
those  which  hav^  been  named  appear  to  be  the  principal. 

The  most  interesting  form  of  writ  from  the  historical 
point  of  view  was  the  writ  of  right  (brcv  de  recto),  called 
by  Hlackstone  "the  highest  writ  in  the  law,"  used  at  first 
for  debt  and  other  personal  claims,  afterwards  confined  to 
the  recovery  of  real  estate  as  the  writ  of  right  par 
excellence.  It  was  so  called  from  the  words  plenum  rectum 
contained  in  it,  and  was  the  remedy  for  obtaining  justice 
for  ouster  from  or  privation  of  the  freehold.  By  it 
property  as  well  as  •  possession  could  be  recovered.  It 
generally  lay,  in  the  king's  court,  as  has  been  said,  by 
virtue  of  a  fictitious  allegation.  In  that  ca.se  it  was 
addressed  to  the  sheriff  and  was  called  a  writ  of  right 
close.  It  was  also  a  writ  of  right  close  where  the  lands  in 
dispute  were  held  in  antient  demesne.  When  addressed 
to  the  lord  and  tried  in  his  court,  it  was  generally  a  writ 
of  rigiit  patent.  After  the  .appearance  of  the  tenant  the 
demandant  in  a  writ  of  right  counted,  that  is,  claimed 
against  the  tenant  according  to  the  writ,  but  in  more 
precise  terms,  the  writ  being  as  it  were  the  embryo  of 
the  future  count.  The  tfial  was  originally  by  battle  (see 
Tbial),  but  in  the  reign  of  Henry  II.  an  alternative  pro- 
cedure was  introduced,  interesting  as  the  earliest  example 
of  the  substitution  of  something  like  the  Jury  (7.1".) 
system  for  the  judicial  combat.  A  writ  de  mntjnn  auiin 
eliyrnda  was  directed  to  the  sherit!  conunanding  him 
to  return  fonr  knights  of  the  county  nnd  vicinage  to 
the  court,  there  to  return  twelve  oilier  knights  of  the 
vicinage  to  try  upon  oath  the  question  contained  in  the 
writ  of  right  (tcclinirally  called  the  mise).  This  mode 
of  trial  was  known  ns  trial  by  the  grand  asjizc.  Generally 
the  wlinlo  of  the  Kixtccn  knights  were  sworn,  though 
twclv"  w-ix  n  •Tiffcimt  numWr.  The  last  occasion  of  trial 
by  t  was  in  IH.l.'i.     But  long  l)cforo  that 

d»t  from  their  greater  convenience  tended 

to  »U|K.r-»ile  pri.pn"  l(iry  rinicljcs,  itnd  in  most  cases  the 
title  wni  Mifri<-i<^tly  di  t.  riii'f -I  I'V  the  a.<nixes  of  other 
kin'!  y  th.it  (.(   •  iiin  and  later  by  pro- 

ere..  rtment  (h'  s).     The  oath  of  the 

champiuD  on  proceedings  in  a  »nt  of  right  where  the 


alternative  of  the  judicial  combat  was  accepted  was 
regulated  by  statute,  3  Edw.  I.  e.  41.  The  writ  of  right 
is  also  interesting  as  being  the  basis  of  the  law  of  Limita- 
tion- (>].v.).  By  the  Statute  of  Merton,  20  Hen.  III.  c.  8, 
no  seisin  could  be  alleged  by  the  demandant  but  from  the 
time  of  Henry  II.  By  3  Edw.  I.  c.  39  the  time  was  fixed 
at  the  reign  of  Kichard  I.,  by  32  Hen.  VIII.  c.  2  at  sixty 
years  at  the  most.  There  were  other  writs  of  right  with 
special  names,  e.g.,  '.he  writ  of  right  by  the  custom  of 
London  for  land  in  London,  the  writ  of  right  of  advowson, 
brought  by  the  patron  to  recover  his  right  of  presentation 
to  a  betiefice,  and  the  writs  of  right  of  dower  and  de 
rationabili  }xirte,  the  latter  brought  by  coiiarcencrs  or 
brothers  in  gavelkind.  There  were  also  writs  in  the  nature 
of  a  writ  of  right,  e.g.,  formedon,  brought  by  a  reversioner 
on  discontinuance  by  a  tenant  in  tail  and  given  by  the 
Statute  De  Bonis  (see  E.ntail)  ;  escheat,  brought  by  the 
lord  where  the  tenant  died  without  an  heir  ;  ne  injuste 
vexes,  to  prohibit  the  lord  from  exacting  services  or  rents 
beyond  his  due  ;  de  natiro  habendo,  to  recover  the  inherit- 
ance in  a  villein ;  and  the  little  writ  of  right  close 
according  to  the  custom  of  the  manor,  to  try  in  the  lord's 
court  the  right  of  the  king's  tenants  in  antient  demesne. 

L^p  to  1832  an  action  was  (except  as  against  certain 
privileged  persons,  such  as  attorneys)  commenced  by 
original  writ,  and  writ  practically  became  the  equivalent 
of  action,  and. is  so  used  in  old  books  of  practice,  such  as 
Booth  on  Heal  Action.-!.  The  law  was  gradually  altered 
by  legislation  and  still  more  by  the  introduction  of  fictitious 
proceedings  in  the  common  law  courts,  to  be  described 
later,  by  which  the  issue  of  the  original  writ  was  suspended, 
except  in  real  actions,  which  were  of  comparatively  rare 
occurrence.  The  original  writ  is  no  longer  in  use  in  civil 
procedure,  an  action  being  now  in  all  cases  commenced  by 
the  writ  of  summon.s,  a  judicial  writ,  a  procedure  first 
introduced  in  1832  by  2  Will.  IV.  c.  39.  In  the  follow- 
ing  year  an  immense  number  of  the  old  writs  were  abolished 
by  3  and  4  Will.  IV.  c.  27.  An  exception  was  made  in 
favour  of  the  writ  of  right  of  dower,  writ  of  dower  tmde 
nihil  habet,  Qfare  Imtedit  (q.r.),  and  EjtCTMKNT  (q.r.), 
and  of  the  plain's  for  free  bench  and  dower  in  the 
nature  of  writs  of  right.  Ejectment  was  remodelled  by 
the  Common  Law  Procedure  Act,  1852;  the  other  writs 
and  plaints  remained  up  to  the  Common  Law  Procedure 
Act,  1860,  by  which  they  were  abolished.  Other  writs 
which  have  been  superseded  by  simpler  jjrocecdings, 
generally  by  ordinary  actions,  are  those  of  the  four  assises 
of  novel  disseisin,  ;vris  ulruin,  nmrt  d'auncestrr,  and 
darrein  pretrntmcnt  (see  A-ssiZF.),  estrepcment  and  waste 
(see  Waste),  monslrnns  de  droit  (see  Petition),  Ni'IsaXCB 
(q.v.).  Partition  (7.1'.),  pramunire  (see  Treaso.n),  Qdo 
Warranto  (7.1'.),  Scire  Facias  (y.f,),  subi^ma  (see 
Trust]  nnd  trarrantia  charta  (sec  Warranty).  The 
numbcr~of  writs  was  so  largo  that  any  exhaustive  list  of 
them  is  almost  impo.ssible,  but  a  few  of  ihuso  of  more 
special  interest  which  have  become  obsolete  may  lie  phortly  Ob(o1fl<< 
mentioned.  Admmsunitio  lay  against  persons  usurping  *rit»- 
more  tlmn  their  share  of  properly.  It  woa  cither  dotis  or 
pastur.T,  the  liittcr,  like  the  Scotch  "souming ;  ond 
rouming,"  being  the  rcmidy  for  surcharge  of  common. 
yl/iiM  nnd  ;)/Mric«  writs  Wire  issueil  when  a  previous  writ 
had  been  disobeyed.  All'iint  lay  to  inquire  by  a  jury  of 
twcntyfiiiir  whether  a  jury  of  twelve  hod  given  n  false 
verdict.  It  was  BUpon*edud  "in  the  Ifilh  century  by  the 
practice  of  setting  aside  n  verdict  or  granting  a  new  trial,  . 
and  was  finally  aboli.shed  by  6  Geo.  IV.  c.  SO.  Axiditn 
querela  was  a  means  of  relieving  a  defendant  by  ■  matter 
of  discharge  ornirring  after  ju<igmont.  After  having  1>icn 
long  practically  superseded  by  stay  of  execution  it  was 
finally  abolished  by  the  rules  made  under  the  Judicature 
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Act,  1S75.  Ctpias,  latitat,  and  qHomiiiun  aro  interesting 
•5  showini;  the  extraordinary  mas.s  of  fictitious  allcgatiou 
in  the  old  (iroccdurc  of  the  common  law  courts  before 
1S32.  By  caputs  aJ  rtsponJcndum  followed  by  alias  and 
fjurifs  the  Court  of  Common  Pleas  was  enabled  to  take 
cogniianco  of  an  action  without  the  actual  issue  of  an 
ipriginal  writ.  The  capias  was  a  judicial  writ  issued  to 
follow  an  original  writ  of  trespass  quia  clnusum  /regit. 
The  i>suo  of  the  original  writ  and  after  a  time  the  issue  of 
the  capias  became  mere  fictions,  and  proceedings  com- 
menced with  the  issue  of  another  writ  called  capias 
ttstainm.  On  return  of  the  writ  the  plaintiff  elected  to 
proceed  with  a  cause  of  action  other  than  trespass,  and  the 
real  merits  of  the  case  were  eventually  reached  in  this 
tortuous  manner.  After  being  served  with  the  ca^nas  the 
defendant  was  bound  to  put  in  common  or  special  bail, 
tlie  former  being  sutlicieot  in  all  but  exceptional  cases. 
Here  again  there  was  a  fiction,  for  his  common  bail  were 
John  Doe  and  llichard  Roe.  The  same  fictitious  pair  also 
appeared  on  the  side  of  the  plaintiff  as  his  pledges  for  the 
due  prosecution  of  his  action.  By  latitat  and  quojiiinus 
the  Courts  of  King's  Bench  and  Exchequer  respectively 
assumed  jurisdiction  by  a  further  series  of  fictions  over 
ordinary  civil  actions.  The  writ  of  latitat,  following  the 
bill  of  Middlesex,  itself  in  later  times  generally  a  fiction, 
alleged  that  the  defendant  was  in  hiding  out  of  Middlesex, 
after  committing  a  trespass  quia  claiisuin  frtfiit,  for  which 
he  was  in  the  custody  of  the  king's  marshal  in  the 
Marshalsea  prison.  The  real  cause  of  action  was  then 
stated  in  what  was  called  the  ac  etiam  clause.  Writs  filed 
in  the  King's  Bench  and  Common  Pleas  were  in  the 
custody  of  an  officer  of  each  court  called  the  custns  hrevium. 
The  writ  of  quominus  alleged  that  the  plaintiff  was  the 
king's  debtor  and  that  through  the  defendant's  default  he 
was  unable  to  discharge  the  debt.  Deceit  or  disceit  lay 
for  the  redress  of  anything  done  deceitfully  in  the  name 
of  anuther,  but  was  especially  used  to  reverse  a  judgment 
in  a  real  action  obtained  by  collusion.  Distraint  of 
l-ni'jiithood  was  a  mode  of  obtaining  money  for  the  crown 
by  the  exercise  of  the  prerogative  of  forcing  every  one 
,wLo  held  a  knight's  fee  under  the  crown  to  be  knighted 
or  .to  pay  a  fine.  The  earliest  extant  writ  was  issued  in 
1278.  It  was  abolished  by  16  Car.  I.  c.  20.  Entry  was 
a  possessory  remedy  against  one  alleged  to  hold  land 
unlawfully.  It  was  divided  into  a  largo  number  of  kinds, 
and  was  the  subject  of  much  of  the  old  real  property 
learning.  The  ones  most  commonly  occurring  were  the 
writ;  of  entry  in  the  per  and  in  the  post,  the  former  alleg- 
ing, the  latter  not,  the  title  of  the  heir  from  the  original 
disseisor.  AVhen  writ  had  come  to  be  equivalent  in  mean- 
ing to  action,  one  of  the  divisions  of  possessory  actions 
was  into  writs  of  entry  and  writs  of  assize.  A  special 
writ  of  entry  for  dower  was  given  by  6  £dw.  I.  c  7. 
Excommunicato  capiatdo  was  the  authority  for  arresting 
an  excommunicated  person  and  detaining  him  until  he 
was  reconciled  to  the  church,  when  he  was  liberated  by 
the  \\T\t,  lie  excommunicato  deliberando.  These  proceedings 
were  abolished  aud  the  writ  de  contumace  capiendo  substi- 
tuted by  57  Geo.  IIL  c.  127  (see  Excom.momcatio.n). 
I/xretico  comiurendo  was  issued  on  certificate  of  conviction 
for  heresy  by  the  ecclesiastical  court,  A  case  of' burning 
t«o  Arians  under  this  writ  occurred  as  lately  as  the  reign 
of  James  I.  It  was  abolished  by  29  Car.  II.  c.  0.  Ilomine 
rrplejinmVj,  mainprize,  and  odio  et  atia  (or  hono  et  mcUo) 
were  all  ancient  means  of  securing  the  liberty  of  the  sub- 
igct,  long  superseded  by  the  more  effective  procedure  of 
haLeat  cvrjms.  The  last  of  the  three  enjoined  the  sheriff 
U,  iuquire  whether  a  committal  on  suspicion  of  murder 
sn  on  just  cause  or  from  malice  and  ill-will.  It  was 
Vsj^idted  by  Magna  Charta  aud  the  Staiute  of  Westminster 


the  Second,  but,  having  been  abused  to  the  advantage  of 
sheriffs,  it  wos  taken  away  by  28  Edw.  III.  c.  9.  Nisi 
prius  was  given  by  the  Statute  of  Westminster  the  Second, 
13  Edw.  I.  c.  30.  Its  place  is  now  taken  by  the  com- 
mission of  Nisi  PitlUS  (q.r.).  Orando  pro  reyi.  et  reijno, 
before  the  preseht  Book  of  Common  Prayer,  enjoined  publif 
prayers  for  the  high  court  of  parliament.  Privilege  com- 
manded the  release  of  a  prisoner  entitled  to  privilege  of 
parliament.  Protection  was  given  for  enabling  a  man  to 
be  quit  of  suits  brought  against  him  while  absent  beyond 
seas.  It  was  dealt  with  by  a  large  number  of  old  statutes, 
but  none  has  been  issued  since  1092.  Kehellion  was  a 
means  of  enforcing  obedience  to  the  process  of  the  Court 
of  Chancery.  In  modern  procedure  attachment  takes  its 
place.  Rege  incunsidto  commanded  judges  of  a  court  not 
to  proceed  in  a  case  which  might  prejudice  the  king  until 
his  pleasure  should  be  known.  Replevin  was  a  survi\al  of 
the  most  archaic  law.  The  procedure  consisted  of  writ  ou 
writ  to  an  almost  unlimited  extent.  It  originally  began 
by  the  issue  of  a  writ  of  replevin  or  repleyiari  facias.  Tho 
case  might  be  removed  from  the  county  court  to  a  superior 
court  by  writ  of  recordari  facias  loquelam.  If  tho  dis- 
trainor claimed  a  property  in  the  goods  distrained,  the 
question  of  property  or  no  property  was  determined  by  a 
writ  de  proprietale  probanda,  and,  if  decided  in  favour  of 
the  distrainor,  tho  distress  was  to  bo  returned  to  him  by  writ 
de  retorno  hahendo.  If  the  goods  were  removed  or  concealed, 
a  writ  of  capias  in  withernam  enabled  tho  sheriff,  after  duo 
issue  of  alias  and  pluries  writs,  to  take  a  second  distress 
in  place  of  the  one  removed.  It  is  said  that  the  question 
whether  goods  taken  in  withernam  could  be  replevied  was 
the  only  one  which  the  Admirable  Crichton  found  himself 
unable  to  answer.  For  the  modern  practice,  see  Distress, 
Replex'in.  Restilutione  extracti  al>  ecclesia  lay  for  restor- 
ing a  man  to  a  sanctuary  from  which  he  had  been  wrong 
fully  taken  (see  SA^■CTUARv).  Secta  lay  for  enforcing  tht 
duties  of  tenants  to  their  lord's  court,  e.g.,  secla  ad  moten- 
dinum,  where  the  tenants  were  bound  to  have  their  corn 
ground  at  the  lord's  mill.  Seisina  hihenda  allowed 
delivery  of  lands  of  a  felon  to  the  lord  after  the  king  had 
had  'iis  year,  day,  and  waste  (see  Waste).  Yi  laica, 
removenda  is  curiously  illustrative  of  ancient  manners.  It 
lay  where  two  parsons  contended  for  a  church,  and  one  of 
them  entered  with  a  great  number  of  laymen  and  kept  out 
the  other  by  force.  As  lately  as  1867  an  application  for 
the  issue  of  the  writ  was  made  to  the  Chancery  Court  of 
the  Bermuda  Islands,  but  refused  on  the  ground  that  the 
writ  was  obsolete,  and  that  the  same  relief  could  bo 
obtained  by  injunction.  On  appeal  this  refusal  was 
sustained  by  the  privy  council. 

Of  writs  now  in  use,  other  than  those  for  elections,  all  aro  ^Vl■it« 
judi'.'ia],  or  part  of  the  Process  {q.v.Y  of  tho  court,  except  per-  now  iifc 
haps  the  writ  of  error  in  criminal  cases.  Tlicy  aro  to  be  lioreafter  use.'" 
issueil  out  of  the  ceniral  oftiee  of  the  Supremo  Court,  or  the  olfice  of 
the  clerk  of  the  crown  in  Chancery,  provision  having  been  made  by 
the  Gri*at  Seal  (Officers)  Act,  1S74,  and  the  Judicature  (OfBcci-s)  Act, 
1S79,  for  tlie  transfer  on  the  next  vacancy  of  the  duties  of  the  clerk 
of  tho  petty  bag  to  tliose  officers.  By  tlie  latter  Act  the  record 
and  writ  clerks,  )>reviousiy  odicers  of  the  Chancery  Division,  were 
abolished.  By  40  and  41  Vict.  c.  41  the  wafer  great  seal  or  tho 
wafer  privy  seal  maybe  attaclied  to  writs  instead  of  the  impression 
of  the  great  or  privy  seal.  The  judicial  writs  issue  chiefly,  if  not 
entirely,  from  the  central  office,  with  which  tiic  old  crown  oflice 
was  incorporated  by  the  Act  of  1879.  The  crown  cilice  had  charge 
of  writs  occurring  in  crowp  practice,  such  as  quo  icarranto  aud 
certuirari. 

In  local  civil  courts,  other  than  county  courts,  writs  are  usually 
issued  out  of  the  office  of  the  registrar,  or  an  officer  of  similar 
jurisdiction.  By  35  and  *36  Vict,  c.  86  writs  of  execution  from 
such  courts  for  sums  under  £20  may  be  stamped  or  scaleil  as  of 
course  by  tlio  registrar  of  a  county  court,  and  executed  as  if  tliey 
had  issued  from  the  county  court.     In  county  court  practice  tho 

^  It  may  he  noticed  that  by  the  inlerprctJition  claufie  of  the  Sberifl'a 
Act,  1887ithe  expression  *'  writ"  includes  any  process. 
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•WiMAKT  (d  B.)  corresponds  generall)    o  .;ie  writ  of  tha  Supreme 
Si^Most  of  thelrSnt  law  on  the  subject  of  writs  is  contained 
kTSe  Bules  of  the  Supreme  Court.  1883,  Ord.  xlu.-xhv.,  and  m  the 
Gown  OtEce  Rules,  1S86.    Both  seU  of  rules  conUm  numerous  pre- 
SeTu  in  their  schedules.     By  Ord.  ii.  r.  8  of  the  rules  of  1S83 
»n  writs  (with  certain  exceptions)  are  to  be  tested  m  the  name  of 
the  lonl  chanceUor,  or,  if  tKat  office  be  vacant,  m  the  name  of  the 
lotd  chief  justice.     The  main  exceptions  are  those  which  occur  m 
a«w-n  pritiee,  which  are  tested  by  the  lord  chief  justice.     The 
writ  of  error  bears  the  tests  of  the  king  or  o^ueen,      witness  our- 
selves."    Before  the  issue  of  most  writs  a  prsape,  or  authority  to 
the  proper  offices  to  issue  the  writ,  is  necessary.     This  is  of  course 
not  to  be  confounded  with  the  old  original  wnt  of  prscpt      A\  rits 
affecting  Und  must  generally  be  registered  in  order  to  bind  the 
land  (see  Kegiste-vtio.s).     A  writ  cannot  as  a  rule  be  served  on 
Sunday  (see  Sckdat).     Some  of  the  more  important  modern  writs 
(other  than   those   of  an   extrajudicial  nature)   may  be   shortly 
noticed.     Habeas  Corpus,  Makdamps,  and  PROHiniTiox  (^.r  ) 
have  been  already  treated.     ^W  nta  arc  generaUy,  unless  where  the 
conti^y  U  suted,  addressed  to  the  sheriff.     AiaUma.t  or  nocu- 
mcu:,  aimn-ctufo  enjoins  the  removal  of  a  nuisance  m  pursuance  of 
a  judgment  to  that  effect.     Ad  quod  damnum  is  for  the  purpose  of 
inquiring  whether  a  proposed  cro«-n  grant  wiU  be  to  the  damage  o 
tbis  ero«i  ot  others.     It  is  stiU  in  use,  and  recent  examples  will 
be  found  in  the  London  Gaelic.     If  the  inquiry  be  dctennined  in 
favour  of  the  subject,  a  reasonable  fine  is  Myable  to  the  exchequer 
by  27  Edw    I    st.  2.     Attachment  is  issued  as  a  means  of  support- 
ine  the  dignity  of  the  court  by  punishment  for  contempt  of  its 
OTSera  (secTCo-VTEMPT  OF  CoCET).     Since  the   Judicature  Acts  a 
nniforin  practice  has  been  followed  in  all  th«  branches  of  the  High 
Court   and  a  .vrit  of  attachment  can  now  only  be  issued  by  leave  of 
tie  co'ort  or  a  i.idgo  after  notice  to  the  party  against  ivhom  it  is  to 
U  isaned     Capitu  :  the  old  writs  of  capias  ad  salis/acicndum  and 
capiat  ,iUig:Uum  may  still  bo  used,  but  their  importance  h.is  been 
much  diminished  since  the  alterations  made  in   the  law  by  the 
Debtors  Act,  1869,  and  the  abolition  of  civil  outlawry  (see  OUT- 
LAW).    Ccrti^raH  is  a  writ  in  very  frequent  use,  by  which  thet;ro- 
oaedines  of  an  inferior  court  are  brought  up  for  review  by  the  High 
Court.     In  general  it  lies  for  excess  of  jurisdiction  as  mandamus 
do«  for  defect     The  Summary  Jurisdiction  Act,  IS, 9,  makes  the 
writ  no  lunger  neccswrv  where  a  special  case  has  been  stated  by  a 
court  of  quarter  sessions.     Delivery  enforces  a  judgment  for  the 
delivery  of  property  without  giving  the  defendant-  ^unless  at  the 
option  of  the  plaintilT)  power  to  R-Uin  it  on  payment  of  the  assessed 
vklue      Di^:r.  im,  lay  to  distrain  a  Person  for  a  crown  debt  or  for 
his  arr  a:,..r,-.-  ca  a  certiin   Jay.     lu  operation  has  Wn  much 
curUiled  !  y  the  substitution  of  other  proceedings  by  28  and  .9 
Vict  c.  104,  and  the  niles  of  the  Supremo  Court     It  now  seems 
to  lie  only  against  inhabiunts  for  non-ronair  of  a  highwav.     D:s- 
^iL«  niircr  viccco,m:an.  is  a  writ  calling  on  an   ex-sLentl    to 
M«unt  fo^  tho  proceeds  of  goods  Uken  m  execution.     Elmt  i, 
founded  on  the  Statute  of  Westminster  the  Second,  and  is  so  named 
from  the  word,  of  the  writ,  that  the  plaintifT  has  chosen  UUg,l) 
this  particuUr  mode   of  ..-iti-faction.      It   or.ginallv  oracr<J  tho 
.heriTto  «.-izc  a  moiety  of  tho  debtor's  land  ani  all  his  goo.  s  save 
hU  ox.-n  and  beasU  of  the  plough.     Bv  1  ana  2  Vict  c  110  the 
,Ujit  was  extended  to  incluie  tgo  whole  o    the  ^f^^'"'^'-Vy; 
holds  as  well  a.  freehold..     By  the  B^nUraptcy  Act  18s3,  an  (/';;. 
no  longer  appliei  to  goods.     Error,  the  only  example  of  an  ongina 
^it  re.nainiV.g,  was  at  oao  time  larg.--ly  used  IP  both  civil  aud 
TrimZx  preceding,.     It  was    .bolUh«l   in  c..-il   procedure   by 
the   Common    Law'  Procedure    Act     1852,   "<»    proceeding,     n 
trror  by  tho  rules  m»do  und.r  tho  Judica  ure  Act,  1875.     A  writ 
of  error  to  the  Queen'.  Bench  Division  .till  lies  m  criminal  coses, 
thouch  it  U  rarely  brought,  for  it  only  lie.  for  mistake,  ,p,x.arinR 
on  tKo  record,  .id  r.oent  legislation  ha.  given  largo  power,  ol 
.„., ,  ':.  -  .,,-h  miitak".    Tho  Cat  of  tho  ettorney-general  i.  neces- 

*  ■■  ■'     •',  ; r'Tmo/uiii)  form. 

*"  nst  a  criminal. 

P'  .lid  is  specially 

menl-on^in  thoStat'uto  of  P.oviwi,  ol   Uward  III..  25  EJ«- 
,,,   ,.  fl       prf.n'  !•.  the  writ  of  cx.culion  i«ued  by  the  crown  for  a 
t      Xh«  ialo  '  "■    '    ■■  '    --izod  under  an  Client 
tl  ritofwnri.  A  crown  debtor  i. 

,,,  ■    in  aid  .^K'  ■"  Indebted  to  hini. 

•u  .  r  h««  died  »  wiil  ":■  ""'(<  •>!»  death,  an.l  so 

■rcmum,  iMUci  against  liin  property.     t<cr% 

y  -I         1  ;.!•".  T,' ,■  ,ri,iiiandiug 

''■'  '  nal  pro- 

«'^  •: .-  K-id., 

r  .  ••     ,■ 

is 


w 

eommiMionrn,  nut  to  tho  thtuM.     .' 
|l«ca  to  th«  owner  of  a  tithe  or  ivut . 


.  tcoplioual  nature,  a. 

It  ii  «ddr»»ed  to 

jiot^fuivnem  U 

..lig  lum  to  hav* 


possession  of  the  lands  chargeable  tncrov  .th  until  anrais  dne  to 
him  are  paid  (see  Tithes).     Lidicatit  is  still  nominally  grantable 
under  the  Statute  ZV  Conjurulim.  Fccfaiis  of  34  Edw.  I.,  and  is  a 
particular  kind  of  prohibiuon  granted  to  the  patron  of  an  adyow- 
son.     Inqtiiry  issues  for  the  assessment  of  damages  by  the  sbenff  or 
his  deputy.     It  represents  to  some  extent  the  old  wnt  of  juslicus, 
and  the  later  writ  of  trial  allowed  by  3  and  4  WiU.  IV.  c.  42,  but  is 
narrower  in  its  operation,  for  under  the  last-named  writs  the  whole 
case  or  issues  under  it  could  be   tried.     Before  an   inquiry  thai 
liability  has  been  already  established.    Lcuiri  faeias  is  the  means  of 
levying  execution  for  forfeited  recognizances  (seo  Recocxizaxce). 
The  Bankruptcy  Act,  1883.  abolished  it  in  civil  proceedings.     N» 
exeat  regno  was  at  one  timo  issued  by  virtue  of  the  prerogative  to 
prevent  any  person  from  Icaring  tho  realm,  a  form  of  restraint  of 
liberty  recognized  by  parliament  in  5  Ric.  II.  c.  2.     It  has  now 
become  a  means  of  preventing  a  debtor  from  quitting  the  kingdom, 
and  so  withdrawing  himself  from  tho  jurisdiction  of  the  court  with 
out  giving  security  for  the  debt     There  is  some  doubt  whether  it 
has  not  been  impliedly  superseded  by  the  powers  given  by  Ord.  Ixix. 
of  the  Rules  of  the  Supreme  Court    Xon  omiUas  is  for  executing  pro- 
cess by  the  sheriff  in  a  liberty  or  franchise,  where  the  proper  officer 
has  neglected  to  do  so.    It  rested  originally  chiefly  unon  the  Statuta 
of  WestmlnsUr  the  Second,  c.  39,  and  is  now  regulated  by  the  Sheriffs 
Act   1887,  which  repals  tl.e  previous  enactment     Pc^esnon  (also 
called  assistance)  enjoins  tho  sherilT  to  give  possession  of  land  to  th« 
party  entitled  thereto  under  a  judgment  for  such  posiession.     In 
admiralty,  where  the  judgment  is  for  possession  of  a  sh:p   the  writ 
is  addressed  to  the  marshal.     Procedendo  is  the  converse  of  proliibi- 
tion      It  directs  the  lower  court  to  proceed  with  the  case.     It  also 
lies  to  restore  the  authority  of  commissioners  suspended  by  jii^r- 
sedeas.     Sistit'dion  restores  j-ropcrty,  either  real  or  personal   after 
tho  right  to  it  has  been  judicially  declared.     Thus  it  lies  on  behalf 
of  the  owner  of  real  property  under  tho  statutes  oi  forcible  entry 
and  of  personal  property  under  the  Larceny  Act,  1861.    Siyui^ncarU. 
once  a  writ,  apneas  since  57  Geo.  HI.  c.  127  to  be  merely  a  notice. 
It  is  a  part  of  the  proceedings  against  a  person  disobeying  the  order 
of  an  ecclesiastical  court  and  consists  in  a  notifccation  to  th«  crown 
iu  Chancery  of  the  disobedience.     Thereupon  a  wnt  de  conlumact 
capiendo  iiues  for  his  arrest     On  his  subsequent  ob'^"""   »' 
satisfaction,  a  writ  of  dehixrance  is  granted.     Precedents  of  these 
writs  tin  given  in  the  Act  named.    Subpeaux  is  the  ordinary  m<^n9 
of  securial  tho  presence  of  a  witness  in  court,  and  is  addressed  to 
the  iKrson  whose  attendance  is  required.     It  is  so  chilled  1"""  '" 
contiiniug  tho  words  "and  this  yon  are  not  to  "")"  "1  j"  ^» 
iwnalty  of  £100,"  lie.    The  subpcena  may  bo  either  ad  leslijicandum, 
to  give  evidence,  or  dvices  leeum.  to  produce  documents,  kc,  or  both 
eombined.     By  Hx:cM  order  of  a  judge  under  17  and  IS  \ict  c. 
"3  a  subpoena  may  be  issued  from  any  court  lu  England   Scotland, 
or  Ireland  to  compel  the  attendance  of  a  witness  out  of  tho  juns- 
dicUon.     Summons  is   tho  universal   means  of    commencing  an 
action  in  tho  High  Court.     It  is  addressed  to  tl-'/;'"^"^'"'  "* 
may  bo  either  generally  or  specially  indorsed  with  a  sta  cment  of 
?ho  nature  of  Uie  claim  mak     Tl.e  latter  form  of  mJor*ement 
is   allowed   in   coruin  case,  of  debt   or  liquidated   demand,   and 
gives  tho  plaintiff  the  great  advantage  of  entiling  him  to  final 
.'^.dgmeut  in  default  of  appearance  by  tho  defendant.  »»;•«»'» 
.pile  of  appearance  unk.s  the  defendant  c.-in  Mtisf.v  a  judp  that 
ho  has  a  I^fcnce  or  oufcht  lo  le  allowed  to  defend.     ^»  »t?;'™!°' 
of  claim  is  necessary  i.i  case  of  a  specially  mdorscd  wnt.  the  indorse- 
ment  being  deemed  to  be  th.  .Utement    The.wnt  may  bo  issued  out 
"f  the  central  office  or  out  of  a  district  rejislry   and  th.  plami^ 
may  name  on  his  writ  tho  division  of  the  High  Cour   in  which  he 
ZL««  to  have  the  ca«.  tried.     There  are  spcc>..l  ru!-,  governiug 
the  issue  of  writs  in  probate   and  admin^lly  act  "  » 

remnin.  in  fntro  for  twelve  months,  but  may  bo  t  "^ 

^,  ^  iiiou  ot  that  time.     Service  ni.  ,         "ali 

itc,l  service  is  allowed,  and  in  special  c«»oa, 
J,  „v,r  land  and  oamiralty  actions.     fSrrvio.  out  of 

the  junsdicuou  uf  a  writ  or  unlicc  of  a  writ  i»  -llo"  '  '  "  '" 
of  the  court  or  a  judge.     Notice  of  the  Issue  of  a  «  oe 

writ  il..-lf.  is  served  on  a  defendant  who  1,  neither  n  .e.  t 

nor  in  Hrit.  .1.  .luminions.  Tho  law  is  cont..in«l  in  ih-  uu.«  of  Iho 
Sui.rcmo  Court,  ..s,«cially  Ord.  iL-ii.  ■""'.'"''■  .*"-,V\?"i 
mand.  the  stay  of  procs-ding.  on  annth,  r  wnt.  'J. '"  "'"»  ,^7^  "J* 
with  proeM.ndo.  wh<ae  on  •  AT(iomr.  the  High  Court  ha.  decidea 
in  fivour  Af  the  juriseliction  of  the  inferior  court  it  ■•  alw  luea 
for  rrniMving  f...m  the  commi».ion  of  tho  peace  and  for  r"."'"!?  " 
end  to  the  .,u'K  rity  nf,  m.y  i»T-"n.  'ronr.  under  comr.iiMion  Irom 
tho  cro»n.  .^ 

ine  upon  th.  ^j^ 

'  1  Wft*  li. •  ,         ^  ,^ 

(till  to  Iv  .i.d  »  a  ciiriou»  Miio  •-•  au.ijiicy. 

,   ,„  ti,.    ,  an  h<-ir  prMuniptiv.  in  or.lrr  to 


pro. 


liK^icuiufo  wiirrii'lhe  prBtot  eoaduig  kv.  w«u.«i  to  uu^o  »  'ci«tt. 
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Th«  priiM<!«I~wriU  of  »  noii-juvticUl  n«r:r;  nUto  to  parliament 

. ..,  .■    I  i".  .-..■..•.iriu-u  ,  i.-iii  Tit.,     r.irl'  .1  <'iit  is  SHiiiiiioiioU  by 

f  tlio  privy  couii- 
>crn  till"  writ  and 
*  '  :-  ■■■   ■-  ^  ;  -I'locit  lo  tliirty- 
.Atl  :.i  the  lord^  fipiritiial  and 
t      ^  ,  111.     ThoM  10  Irisli  roprrscn* 

tative  peers  are  n:;;uinicvi  by  Lite  Act  of  Union,  thuse  to  .itchbisliops 
ftn<l  hl^llol•«  bv  10  ni:J  11  Viet.  i?.  108.  Ne'.T  peerages  on;  no 
1  ...  .1       ■  ■     ,  ^^^^  ^j-  j^  j,^^  j^  occisionally 

the  n.iine  of  a  b.\rony  of  bt3 
I  ■;  of  the  duko  of  Northuiiibcr- 

Uiid,  wAi  &o  AuiaiiK'iii.^1  iit  l^^r,  and  sits  as  lUroti,  Lovaino  (spo 
rr.cr.ACll.     Willi  ro>ji«t  to  election  of  members  of  the  House  of 

r        V    .  i         •  .T  .    _.  .i.j,  t]f^.ji|,n  takes  placa  after  a 

After  a  dissolution  the  writ 

I  .  Jer  of  the  crown  in  council. 

i  wui.tni  for  a  new  writ  is  issued  during  the 

after  .in  order  of  the  house  made  upon 

It;   ..  -■   .i^cis  by  the  speaker's  authority  alone,  niider 

the  ]  by  24  Geo.  III.  scss.  2,  c.  26,  21  and  22  VicK 

c.  11  *.  r_  2(>.     The  warrant  is  addres.<ed  to  the  clerk 

'  Great  Itritain,  to  the  clerk  of  tlio 

A  stipcruttcas  to  a  writ  has  some- 

I....   •  ....    writ  was  iniprovideiitly  issued.     Tho 

tinio  all  Mvcl  ij  tlipse  iKtttcen  the  receipt  of  the  writ  and  the  elec- 

ti  '!T  :<  '"•'  ■  !   "•  ■■  •':  ■  Billot  Act,  1S72,  schcd.  1,  at  nine  d.iys  for  a 

i;i:h,  four  days  for  any  other  boron^ii.    Tho 

'.'  the  returning  officer  to  tho  clerK  of  the 

^  -  vi  the  member  elected  endorsed  on  the  writ. 

Schcd.  2  gives  «  lonn  of  the  writ,  which  is  tested,  like  the  writ 
of'T^r,  by  the  <ineeu  herself.     The  i-etuming  olRcer  is  the  sheiid"' 
i  iinti"3  of  cities  (such  as  Chester),  gencully  the 

:A  boroughs,  and  tho  vicC'Chanccllor  in  univer- 
^.-  -   ^       :   ament).     Otlier  writs  for  election  arc  tiioso  for 

Convocation  (^.r.),  which  is  by  25  Hen.  VIII.  c.  19  summoned 
by  the  arehl>i*hf>r.  of  the  province  on  receipt  of  the  king'savrit,  and 
r  "ners,  verderers  of  royal  forests,  and  some  other 

■?  is  of  great  antiquity.     The  writ  rfc  coronatore 
■  I  to  tho  shcriir.  is  specially  preserved   by  the 

Coroners  Act,  lc87. 

OBeiicea  relating  to  writs  are  dealt  with  by  the  Criminal  Law  Con- 
■^  "   '  \.  ts  of  1S61 ;  larceny  by  24  and  25  Vict.  c.  96,  s.  30; 

t  -t  and  25  Vict.  c.  98,  s.   27.     Tho  maximum  penalty 

I  IS*  i>enal  servitndc. 

SrntUad.      icWuim.'. — Writ  is  a  nioio  extensive  term  th-in  in  England. 
Writs   arc  cither  judicial  or  extrajudicial,   tho   latter   including 
deeds  and  other  instniments, — as,  for  instance,  in  42  and  13  Vict. 
c.  44,  and  in  tho  coninioii  use  of  tho  phrase  "oath  or  writ"  as  a 
means  of  proof.     In  the  narrower  English  sense  both  "writ"  and 
"brieve"  arc  used.     The  brieve  wa-s  as  iudispcnsablc  a  part  of  tho 
old  proceilure  as  it  was  in  Knglaml,  and  many  forms  nro  given  in 
Jii-f/'O'ii  ifiijcsfaUiu  and  Qitoniaui  Attnchinmn)ta.     It  was  a  com- 
mand issued  in  the  king's  name,  addressed  to  a  judge,  and  ordering 
trial  of  a  qui-stion  stated  therein.     Its  conclusion  was  the  will  of 
the  summons  (sec  Will,  Simmons).     In  some  cases  proceedings 
_  which  were  by  writ  in  England  took  another  fornr  in  Scotland. 
For  instance,  the  writ  of  attaint  was  not  known  in  Scotland,  but  a 
■iiffihr  ^nd  was  reached  by  trial  of  the  jury  for  wilful  error.'    The 
Engli«!'.  -vrit  of  ,\(!ex<(U  rrcjiio  U  represented  by  the  mcdilatio  fvgm 
wiri  "     ■    proceedings  by  brievej*  being  addressed   to  the 

•he!  oWte  after  the  institution  of  the  Court  of  Session, 

wlicii  ....  ... — . .  lost  much  of  that- judicial  power  which  they  had 

enjoyed  \d  a  greater  extent  tlian  the  Englislrsherifl'(see  Sheriff). 
Tlic  executive  functions  of  the  English  sherilT  are  performed  by  the 
inesseiiscrs-at-arins.  An  English  writ  of  execution  is  represented 
in  Scotland  by  diligence,  chiefly  by  means  by  warrants  to  messen- 
gers at-arms  under  the  authority  of  signet  letters  in  tho  name  of 
the  king.  The  brieve,  however,  has  not  wholly  disappeared. 
Brieves  of  tntor>-,  trrcc,  and  division  are  still  competent,  but  not 
in  use.  Other  kinds  of  brieve  have  been  superseded  I  y  siniplei; 
procedure,  c.ij.,  the  brieve  of  service  of  heirs  by  10  and  11  Vict. 
c.  47,  for  n  lii'-h  a  jwtition  to  the  sheriir  was  substituted  by  that  Act 
and  31  and  32  \  ict  c-  101.  Thebrieve  of  cognition  of  insane 
persons  i«  no^v  the  only  one  of 'practical  importance.  'Thq  old 
ori<  '  '.\i  and  idiotcy  were  abolished,  and  thii  new  form 

was  y  the  Act  last  named.     Writs  co  nomine  have 

been  ■  f  milch  recent  legislation.     Tho  writs  of  capias, 

hdbctii,  eiilKiiiiii,  and  extent  were  replaced  by  other  proceedings  bv 
19'and  20  Vii-t.  c.  56.  -  The  writ  of  cinre  eonslal  was  introduced 
by  21  and  22  Vict.  c.  76.  It  and  the  writs  of  resignation  and 
confirmation  (whether  granted  by  the  crown  or  awubject  superior) 
»?re  regulated  by  31  and  32  Vict.  c.  101.  By  the  same  Act  crown 
wriU  are  to  be  in  the  English  language,  and  registered  in  tho  regis- 

'  An  example  occurring  in  the  reign  of  James  VI.  will  be  found  in 
Pitcairs's  Criminal  TriaU,  vol.  i.  p.  216. 
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tor  of  crown  wrils.  Tlioy  need  not  be  malrd  uiilew  at  ^ic  iiist/inr. 
of  the  |«rly  against  whom  they  arc  issued.  Writs  of  luiigrciis 
(except  crown  writs,  writs  of  einre  eoitslnl,  and  wriLs  of  acknniv.' 
Udgiucnt)  wera  abolished  by  37  and  38  Vict.  c.  94.  Tho  dare 
C'l  (N'.[/ writ  is  one  gniiiled  by  tho  crown  or  a  subject  superior  for 
tlic  purpose  of  completing  title  of  a  vassjil's  liriis  lo  l.iiids  hcM  by 
the  dcc.ascd  vassal.  Where  tho  lands  arc  leasehold  tho  wiit  ot 
ackuowledgnient  under  20  and  21  Vict.  c.  26  is  iisoil  for  the  saniu 
purpose.  Uy  40  and  41  Vict.  c.  40  the  form  of  wanaiil  of  txeculion 
on  certain  extracts  of  registered  writs  is  ninendcd.  Extracts  of 
registered  writs  arc  to  be  c<|Uivalent  to  tho  registered  writs  tlieni- 
selves.  Writs  registered  in  the  register  of  sasines  for  }irescrvn- 
tion  only  may  alterwards  bo  registered  for  ]ircservalioii  and 
execution.  By  22  Ceo.  II.  c.  48,  )Mssed  for  the  pnrpnso  of  assimi- 
lating the  pMctico  of  outlawry  for  treason  in  Sent  hind  to  thai  in 
use  in  England,  the  court  before  which  nn  indictinent  for  treason 
or  misprision  of  tre:^son  is  found,  is  entitled  on  jiroper  caiiso  to 
issue  writ^  of  capias,  ]<roclaniatioii,  and  exigent.  Aluny  writs  aro 
by  tho  Stamp  Act,  1870,  chargeable  with  a  duty  of  livo  shillings. 
In  some  resiiects  the  proceedings  in  parliamentary  elections  dill'cr 
from  those  in  use  in  England.  Thus  the  writ  in  nniversily  elec- 
tions is  directed  to  the  vice-chancellors  of  Edinburgh  and  Glasgow 
respectively,  but  not  to  those  of  St  Andrews  and  Aberdeen,  and 
there  is  an  extension  of  the  time  for  the  return  in  elections  for 
Orkney  and  Shetland,  and  for  the  Wick  burghs.  Kepresciitative 
peers  of  Scotland  were  by  the  Act  of  Union  to  be  elected  after  writ 
issued  to  the  privy  council  of  Scotland.  On  the  i*olition  of  tho 
privy  council  a  proclaiifatioii  under  the  great  seal  was  substituted 
by  6  Anno,  c.  23. 

VniUd  ,S(n<«.— Writs  in  United  States  courts  are  by  Act  of  tiiiita 
Congress  to  be  tested  in  the  name  of  the  chief  justice  of  tho  United  Stitei 
States.  By  State  laws  writs  aro  generally  bound  to  be  in  the  name 
of  the  people  ol  the  State,  in  the  English  l;ingu.age,  and  tested  in 
the  name  jf  a  judge.  AVrits  of  error  have  been  the  subject  of  mneli 
legislation  by  the  United  States  and  by  the  States.  In  New  York 
writs  of  error  and  of  ne  exeat  have  been  abolished.  M'rits  as  parts 
of  real  actions  have  been  generally  superseded,  but  in  Massachu- 
setts a  writ  of  entry  on  disseisin  is  sti'll  a  mode  of  trying  title. 
Writs  of  dower  and  of  estrepement  are  still  in  use  in  some  States. 
By  the  law  of  some  States,  e.g..  New  Jersey,  writs  of  election  aro 
issued  to  supply  casuallv  occurnng  vacancies  in  the  IccrisUtm:*. 

^i/rAoritiV.t.— Tlie  Importance  of  IfttTwrlt  In  r''O0cdnrfl  led  to~Tne  eu,jTprlatlon 
o(  it  grc.ir  body  of  Ihw  and  precede-nt  at  nn  enily  dnte.  In  ndrUtlan  lo  Ilio 
lirf/istium  5/vriin/ilIieie  were,  among  other  old  Voiks,  the  Natiira  llirvivm,  fu'sS 
pilbtUlied  in  1&2-5;  Iheloall,  -U  Dignt  drx  Brif/ei  Orii'ditilts  (l.''T9);  FitKlievbeMt, 
Le  youiel  yaliira  Btrritnit  t,l^^!ii)•,  Ojjiciiia  Breriiim  'Hi70).  Sec  loo  Coke  upon 
l.itllcton,  158,  159,  2  Coke's  Itistttiites,  -M.  Many  jtrcccdcnls  \vlll  niso  be  found 
In  llio  collection  of  Parli.imcntiiry  Wrils  nnd  in  S\\\i\>i'i  Sritet  Charters.  Oki 
books  of  piactice,  such  us  Tldd'a  Praclice,  Corner's  t'eoirn  Pracliee,  and  Boutli 
(In  Beat  Aetiottx,  conluined  inucli  law  on  the  subject.  For  the  histnjy  Spcnec's 
E^uitabfe  Juriftltelion,  vol.  I.  bk.  il.  ch.  vtll.,  Foisjth's  /fist.  0/  Trial  bii  Jury, 
Sfoplicn  On  I'tenJing,  nnd  Iligclow's  Hist,  of  Procedure,  eh.  iv.,  may  be  eoiisiilted. 
There  appears  to  be  no  book  uculing  wlih  the  writ  in  modern  prncllcc,  but  suflirient 
informailiin  is  conlaincd  in  the  ordinary  treatises  on  procedure.  'J.  Wt.J 

WRITING  MACHINES.  JIachines  aiul  appliances  of 
various  kinds  are  in  common  use  to  facilitate  tlie  process 
of  writing,  and  to  produce  copies  of  v'ritings  already  made 
with  tlie  pen.  Such  facsimile  writings  are  obtained  by 
numerous  devices,  all  of  which,  however,  come  under  the 
heads  (1)  of  manifolding,  (2)  of  proces.ses  analogous  in 
principle  to  lithography,  and  (.3)  of  stencilling.  The 
simplest  form  of  manifold  writing  i.s  by  sheets  of  paper 
prepared  with  lamp-black  being  interleaved  between  the 
shoots  of  white  paper  on  which  the  imi)re5sions  arc  to  be 
taken,  and  writing  over  the  whole  wit!i  a  style  or  otlier 
sharp-pointed  instrument.  By  this  means  a  considerable 
number  of  copies  can  be  made  at  one  time,  and  the  method 
is  in  general  use  among  newspaper  writers  and  tele-  - 
graphists  in  the  production  ot  what  is  technically  known 
as  "  flim.sy,"  where  several  copies  of  the  same  matter  are 
required.  Of  processes  analogous  to  lithography,  the  best 
known  is  the  "hektograph"  method,  in  which  the  writing 
is  done  in  the  first  instance  on  paper  with  aniline  ink,  anit 
then  a  transfer  is  made  to  a  gelatine  composition  which 
gives  of!  a  considerable  number  of  impressions.  In 
principle  the  autocopyist  is  like  tho  hektograph,  but  in  this 
apparatus  the  writing  is  done  with  a  special  ink,  which  is 
transferred  to  a  prepared  .'>.nd  properly  stretched  sheet  of 
parchment.  Fr  ni  this  parchment  copies  are  obtained 
precisely  as  from  a  lithographic  stone  on  which  a  transfer 
lias  been  impressed.  Of  the  apparatus  worked  in  the 
stencil  method,  the  cyclostyle  has  been  most  e.tten.sively' 
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adopted.  This  machine  consists  of  a  frame  of  sufficient 
size  coDtaininirj  a  plate  of  tin  on  which  the  paper  from 
which  the  impression  is  to  be  taken  is  rested.  The  paper 
is  prepared  in  a  particular  way,  and  the  "  pen  "  with  which 
the  writing  is  done  consists  of  an  ordinary  wooden  holder, 
at  the  end  of  which  is  fixed  on  a  pivot  a  minute  wheel. 
The  edge  of  the  wheel  is  studded  with  fine  points,  which, 
as  it  revolves  and  turns  in  the  direction  of  the  writing, 
pierce  the  paper,  thus  making  a  perfect  stencil.  The  ink 
is  passed  over  the  top  of  this  stencil  by  means  of  a  roller, 
and  the  impression  ie  left-  on  a  sheet  of  ordinary  paper 
placed  beneath.' 

The  principal  substitute  for  the  pen,  however,  is  the 
machine  now  generally  known  as  the  type-writer,  which 
in  its  present  form  dates  only  from  1873,  but  it  has  within 
that  time  come  into  extensive  use,  especially  in  America, 
the  country  of  its  origin.  Numerous  attempts  to  produce 
type-writing  machines  had  been  previously  made  both  in 
England  and  America.  So  long  ago  as  1714  one  Henry 
Mill  took  out  a  patent  for  a  machine  which  he  described 
as  "  an  artificial  machine  or  method  for  the  impressing  or 
transcribing. of  letters,  singly  or  progressively,  one  after 
another  as  in  writing,  whereby  all  writings  whatsoever 
may  be  engrossed  in  paper  or  parchment  so  neat  and  exact 
as  not  to  be  distinguished  from  print";  but  his  instrument 
is  said  to  have  been  clumsy  and  useless,  and  led  to  no 
practical  result.  In  1S67  the  idea  was  taken  up  by 
Messrs  C.  Latham  Sholes  and  Samuel  W.  Soul#,  printers 
in  Milwaukee,  and  Mr  Carlos  Glidden,  and,  after  many 
experiments  and  failures,  a  practical  working  machine  was 
elaborated  in  1873,  which',  being  originally  made  by 
Messrs  E.  Remington  and  Sons,  of  Ilion,  N.Y.,  is  known 
as  the  Remington  standard  type-writor.  The  success  of 
this  machine  has  induced  many  inventors  to  enter  the 
field,  and  now  three  principal  classes  of  type-writers  are 
more  or  less  in  use.  These  are  (1)  typc-bir  machines, 
(2)  cylinder  machines,  and  (3)  wheel  machines.  The 
Remington  is  the  type  and  original  of  all  type-bar 
machines,  which  are  so  called  because  the  steel  types  are 
fixed  at  the  extremity  of  a  bar  or  rod  of  iron.  These  bars 
are  in  the  Remington  arranged  in  a  circle  around  a 
common  centre,  and  by  striking  the  key  of  any  particular 
letter,  a  lever  is  moved  which  raises  the  type-bar,  and 
caui.es  the  type  at  its  point  to  strike  on  an  inked  ribbon, 
and  impresses  the  letter  on  the  paper,  which  lies  against  an 
india-rubber  roller.  The  type-bars  are  so  hin>^ed  that  all 
the  types  as  they  are  struck  hit  precisely  tha  same  spot,  so 
that  were  the  piajier  to  remain  stationary  the  impressions  of 
all  the  types  struck  would  be  .superimposed  on  each  other; 
but,  by  an  automatic  mechanism,  the  cylinder  with  the 
paper  mo^cs  a  space  to  the  IcTt  after  the  impression  of  each 
type,  and  the  depression  of  a  wooden  bar  similarly  moves 
the  cylinder  a  Bj>ace  alter  each  word  without  impressing 
any  sign.  In  the  recent  forms  of  the  Remington  machine, 
each  type  bar  carries  two  types,  capital  and  lower  case,  or 
other  daplicate  nigns  the  one  a  little  behind  the  other, 
and  when  a  capital  letter  i>  to  be  printed  the  dcpresnion 
of  a  key  khifts  the  position  of  the  cylinder  »o  as  to  bring 
the  second  tyiie  in  contact  with  the  ink  ribbon.  In  this 
way  from  one  set  of  keys  two  sets  of  typo  can  be  with 
faoliiy  iirt»rl  iipr>n.  With  practice,  an  average  writing 
S|  '  r  minute  can  easily  be  attained  on 

tl-  iter,  and  very  expert  writers  have 

bctii  iii.lc  t  .  kiup  up  a  »pecd  of  from  sixty  to  seventy 
word*  for  o  »liorl  time.  It  in  nafo  to  say  that  ty|>c-writlng 
can   bo  ordinarily  done  at  about  three  times  the  speed  of 
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ordinary  handwriting.  In  the  cylindrical  machines  the 
letters  and  signs  are  all  upon  a  cylinder  or  "  sleeve,"  and 
the  striking  of  a  key  produces  a  combined  lateral  and 
rotary  motion  for  bringing  the  proper  type  to  the  common 
printing  point.  Thus,  for  everj-  separate  impre.ssion  the 
entire  cylinder  has  ordinarily  to  make  two  movements  of 
variable  length,  and  the  instrument  is  noisy  in  operation, 
and  does  not  possess  the  rapid  direct  action  of  the  type-bar 
machines.  On  the  other  hand,  it  is  a  variable  spacer, 
giving  more  space  to  such  wide  letters  as  m  and  w  than  to 
the  narrow  letters  i,  t,  and  I,  a  distinct  advantage  over 
the  type  bar  machines,  where  each  letter,  wide  or  narrow, 
occupies  precisely  the  same  space.  Of  such  cylinder 
machines  the  newest  form  is  the  Crandall  type-writer,  an 
apparatus  supplied  with  spare  type  cylinders  or  "  sleeves," 
which  are  easily  separated  and  attached,  so  that  many 
kinds  of  type  can  be  brought  into  actual  use.  Of  wheel 
machines  the  Columbia  may  be  taken  as  one  of  the  most 
recent  examples.  It  is  a  simple  and  cheap  apparatus  in 
which  the  letters  and  signs  are  placed  on  the  periphery 
of  a  wheel  by  the  rotation  of  which  any  desired  type 
is  brought  into  position  for  printing.  The  machine 
is  furnished  with  a  dial  index  and  pointer  to  indicate 
the  type  which  is  in  position.  The  wheel  machine 
has  tfie  advantages  of  variable  spacing,  and  wheels  with 
type  of  different  character  can  readily  be  placed  on  it; 
on  the  other  hand,  it  is  not  capable  of  being  run  with  a 
rapidity  nearly  so  great  as  can  be  .secured  with  type-bar 
machines. 

W'R'KNECK  (Germ.  TTeiidtlials,  Dutch  Dnuiihahfii, 
French  Torcol),  a  bird  so  called  from  its  wonderful  way  of 
writhing  its  head  and  neck,  especially  when  captured,  as 
it  may  easily  be,  on  its  nest  in  a  hollow  tree.  The  lynx  • 
torquUla  of  ornithology,  it  is  a  regular  summer-visitant 
to  most  parts  of  Europe,  generally  arriving  a  few  days 
before  the  Cuckow,  and  it  is  in  many  countries  known  by 
some  name  a&socii.ting  it  with  that  well-known  bird — as 
in  Eughind  "Cuckow's  leader"  and  "Cuckow's  mate" — 
but  occasionally  it  is  called  "Snake-bird,"  not  only  froa; 
the  undulatory  motions  just  mentioned,  but  from  the 
violent  hissing  with  which  it  seeks  to  repel  an  intruder 
from  its  hole.' 

The  very  iinniiitaVable  note  of  the  \Vrvn«k,  withont  lisvinr 
any  intrinsic  merit,  ia  always  ple-isant  to  hear  sa  a  harbinger  of 
spring.  It  is  inert-ly  A  repetition  of  whiit  mnv  Ih«  syll.-iblcn  91W, 
qi'e^  que,  many  lime*  in  succt  '        ^       '     '   ■     !,  but 

giaJually  itlowing  niul  in  a  c  .w.  . 

ever,  is  only  )u-ard  dnriiig  at.  ■:  the 

bird's  stay  111  Europe  it  seems  to  be  laitie.  U  fecUs  almost  ex- 
clusively on  insects,  i-stjjcciftlly  on  ants.  anJ  mny  often  ^je  ^cen  ua 
the  ground,  '       '  ■     ■  ■<  ,  ,    .   .  ,,^^^ 

a  Siiarrow,  i'  :>illy 

vanegaled  »i:  .     .  'by 

minute  s|H^c^.s  of  biai.Kitii-biowu  011  a  Ikgbl  gr  '■:«!' 

markings  disiioscd  in  r.ntcties,  vcrmiculated  bars,  :  .ks, 

or  arrow. liesds  — and  tlio  whole  blended  most  hsi  >  as 

to  recall  tlie  color.ition  o(  a  Goir^^•^KF.n  (y.r.)  or  <vi 

(q.r.).     The   Wryneck    builds    no   nest,    but    eon  its 

translucent  white  rg^s  on  the  l>aro  wood  of  a  hole  lu  a  ti^^e,  and  it 
is  one  of  the  few  wild  birds  that  can  be  induced  to  go  on  laving 

I>v     '    ■ •  ■..-...     ....     -.    I    .1 :.       I  ,,,r|y 

1,  it  ia 

h  1  in 

the  soiitlt-t..!.:,  U*  nuiu^iti  tU^rcAniiig  r.ki*idiy  U^\\A..ii  tl.t  weal 
and  north,  so  that  in  Cornwall  and  Wales  and  beyond  Cheshire 
and  Yorkshire  ita  occurrence  is  but  rare,  while  it  appears  only  by 
accideit  in  Scotland  and  Ireland. 

Some  writers  have  been  inclined  to  recogniie  five  other 

•  Frrq  lif.t'v  nM«s*''-.  »•  ''V  T.inr.irri  In  lii«  i..trr  vrari.    )'  tt. 
»  T!  ■     •       V  tht 

cruel  u  'ers 

r'  -  ..i.  :.,  ..  ...    ..■  .   ...r- 30), 

<o,  1:.   ~i.  17,  181.     In  one  rsrt  at  laasl 
,j,  sighllj'n^  "Susks's  nttk,  '  is  given  to 

it   (/v»4,    IdfO,    |>.    1*^). 
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il>e«ies  of  the  genus  /yn.r  ;  but  the  so-called  1.  jaf^ontca  is 
ipcoiluillv  indistinguishable  from  /.  tortjuiiUi  ;  wliilo  that 
icsJifiMli-d,  tbrouyb  a  mistake  in  the  locality  assigned  to  it, 
/.  inJiixx,  has  b<cn  fouuil  to  bo  identical  with  the  /.  pector- 
n/w  of  South  Africa.  Near  to  thia  is  /.  pulchrkotlis,  dis- 
covered by  Emin  Pusha  in  the  cast  of  the  Br.r-el-Djobel 
(/6w,  1SS4,  p.  2S,  pi.  iii. ).  Another  distinct  African 
ipocies  is  the  /.  .T/iin.'urm/i'.',  originally  described  from 
Abyssinia.  The  Wrynecks,  as  already  stated  (\VooD- 
riTKER,  tupra,  p.  652),  form  a  Subfamily  Itpijinx  of  the 
PiciJjr^  from  the  more  normal  groups  of  which  they  differ 
jut  little  in  internal  structure,  but  much  in  coloration  and 
in  having  the  tailquills  tlexiblc,  or  at  least  not  stiffened  to 
terve  as  props  as  in  the  climbing  Picina.  (a.  n.) 

Wl'HU,  or  WooHoo,  a  district  city  in  the  province  of 
Gan-hwuy,  China,  is  situated  about  a  mile  from  the  south 
bank  of  the  Yang-tsze  Keang  river,  with  which  it  is  con- 
nected by  a  straggling  suburb.  By  the  treaty  of  1858  it 
was  marked  out  as  one  of  the  treaty  ports,  but  it  was  not 
opened  to  trade  until  1877.  At  first  its  commercial  pro- 
gress was  very  slow,  the  neighbourhood  of  the  older  ports 
of  Kew-keang  and  Chin-keang  militating  against  its  suc- 
cess ;  but  of  lato  years  there  has  been  a  distinct  improve- 
ment in  the  trade  of  the  port,  the  gross  value  of  which 
xvas  XI, 316.863  in  1885  and  £2,011,327  in  188G.  The 
principal  exports  are  c«!  and  silk  piece  goods,  while  next 
in  importance  come  feathers,  hides,  nutgalls,  and  tea.  For 
the  production  of  feathers  large  quantities  of  ducks  are 
reared  in  the  surrounding  districts.  Of  imports,  opium  is 
by  far  the  most  considerable  item,  amounting  in  1886  to 
779,728  D),  of  the  value  of  X652,223.  In  the  same 
year  £126,093  worth  of  cotton  goods  were  imported,  and 
£124,014  worth  of  sugar.  Of  the  minor  articles,  matches, 
needles,  sandalwood,  and  window  glass  form  the  largest 
items.  During  the  same  period  1068  vessels  entered  the 
port  (691  British,  362  Chinese).  The  city,  which  is  one 
of  the  largest  of  its  rank  in  China,  was  laid  desolate 
during  the  T'oi-p'ing  rebellion,  but  it  is  gradually  becoming 
repeopled. 

WUN,  a  British  district  in  the  chief  commissionership 
of  Bcrar,  lying  between  19°  46'  and  20°  42'  N.  lat.  and 
between  77°  26'  and  79°  10'  E.  long.,  and  containing  an 
area  of  3907  square  miles.  It  is  bounded  on  the  N. 
and  W.  by  Amraoti  and  Basim  districts,  on  the  S.  by 
the  Nizam's  Dominions,  and  on  the  E.  by  Wardh.-i  and 
CbAnd?  districts  of  the  Central  Provinces.  Wiin  is  a  wild 
hilly  country  intersected  by  offshoots  from  the  Ajanta  chain 
of  mountains.  For  the  most  part  the  hills  in  the  district 
are  bare,  or  clothed  only  with  dwarf  teak  or  small  jungle; 
but  on  the  heights  near  Wiin  town  the  bamboo  grows 
abundantly,  and  elsewhere  stnall  bamboos  are  found  in  the 
ravines.  The  AVardhA  and  Paingangd,  which  bound  the 
district  on  the  east  and  south,  unite  at  its  south-east  corner. 
The  Paingang.^  carries  off  nearly  all  the  drainage  of  the 
district.  Wiin  is  rich  in  coal  and  iron  ores.  Of  wild 
animals  the  tiger,  leopard,  and  hy.-ena  abound;  bears, 
wolves,  and  jackals  are  also  numerous  ;  while  small  game 
is  plentiful  in  all  parts.  There  is  a  great  want  of  means 
of  communication  ;  during  the  rains  cart  traffic  is  entirely 
suspended,  the  only  means  of  transit  at  this  time  of  the 
year  being  that  afforded  by  water  from  the  Wardhd  for  a 
short  distance.  The  climate  is  enervating  and  unhealthy, 
and  the  average  annual  rainfall  is  about  41  inches. 

Wun  district  forms  part  of  the  territory  assigned  b.'  the  nizam 
to  the  British  Government  under  the  treaties  of  1853  and  1860. 
It  was  undisturbed  during  the  mutiny  of  1357.  In  18S8-S7  the 
groM  reveune  iimounted  to  £86,174,  o(  which  the  land  contributed 
£57,391.  The  population  in  1881  was  392,102  (males  -201,491, 
females  160,611);  Hindus  numbered  335,787,  Mohammedans 
17,031,  Christians  127,  and  aboriginals  37,252.  Wiin,  the  chief 
town  of  the  district  (population  4207),  has  sc^c  fine  tem'J^. 


WORTE.MBERG,'  or  WOrttembero,  a  European  king- 
dom, forms  a  tolerably  compact  mass  in  the  south-west 
angle  of  the  German  empire,  of  which  it  is  the  third 
factor  in  point  of  area  and  the  fourth  in  point  of  popu- 
lation. In  the  south  it  is  cleft  by  the  long  narrow 
territory  of  Hohenzollern,  belonging  to  Prussia ;  and  it 
encloses  six  small  enclaves  of  Baden  and  Hohenzollern 
while  it  owns  seven  small  exclaves  within  the  limits  ot 
these  two  states.  It  lies  between  47°  34'  48"  and  49°  35 
17"  N.  lat.,  and  between  8°  15'  and  10°  30'  E.  long.  Iti 
greatest  length  from  north  to  south  is  140  miles;  its 
greatest  breadth  is  100  miles  ;  its  boundaries,  almost 
entirely  arbitrary,  have  a  circuit  of  1116  miles;  and  ite 
total  area  is  7531  square  miles,  or  about  one  twenty- 
eighth  of  the  entire  empire.  It  is  bounded  on  the  E.  by 
Bavaria,  and  on  the  other  three  sides  by  Baden,  with  the 
exception  of  a  short  distance  on  the  S.,  where  it  touches 
Hohenzollern  and  the  Lake  of  Constance.  For  adminis- 
trative purposes  the  country  is  divided  into  the  four 
circles  ("kreise")  of  the  Neckar  in  the  north-west,  the 
Jagst  in  the  north-east,  the  Black  Forest  in  the  south- 
west, and  the  Danube  in  the  south-east. 

Wiirtemberg  forms  part  of  the  South-German  tableland, 
and  is  hilly  rather  than  mountainous.  In  fact  the  undu- 
lating fertile  terraces  of  Upper  and  Lower  Swabia  may 
be  taken  as  the  characteristic  parts  of  this  agricultural 
country.  The  usual  estimates  return  one-fourth  of  the 
entire  surface  as  "  plain,"  less  than  one-third  as  "  moun- 
tainous," and  nearly  one-half  as  "hilly."  The  average 
elevation  above  the  sea-level  is  1040  feet;  the  lowest 
point  is  at  Bottingen  (410  feet),  where  the  Neckar  quits 
the  country  ;  the  highest  is  the  Katzenkopf  (3775  feet), 
on  the  Hornisgriude,  on  the  western  border 

The  chief  mountains  are  the  Black  Forest  on  the  west, 
the  Swabian  Jura  or  Rauhe  Alb,  stretching  across  the 
middle  of  the  country  from  south-west  to  north-east,  and 
the  Adelegg  Mountains  in  the  extreme  south-east,  adjoining 
the  Algau  .\lps  in  Bavaria.  The  Rauhe  Alb  or  Alp  slopes 
gradually  down  into  the  plateau  on  its  south  side,  but  on 
the  north  it  is  sometimes  rugged  and  steep,  and  has  its 
line  broken  by  isolated  projecting  hills.  The  highe.st 
summits  are  in  the  south-west,  viz.,  the  Lemberg  (3326 
feet),  Ober-Hohenberg  (3312  feet),  and  Plettenborg  (329.3 
feet).  In  a  narrower  sense  the  name  Rauhe  Alb  is  re- 
served for  the  eastern  portion  only  of  the  Swabian  Jura, 
lying  between  Hohenzollern  and  Bavaria ;  in  the  narrowest 
sense  of  all  it  is  applied  to  a  single  group  near  Reutlingen. 
Most  of  the  isolated  summits  above  referred  to  (none  of 
which  are  over  2G30feet)  project  from  this  eastern  section; 
among  them  are  the  hills  of  Hohenstaufen,  Teck,  Mossingen, 
and  Hohenzollern. 

The  Black  Forest  (Germ.  Schivarnvald),  a  mountain  group  or 
systeMi  deriving  its  name  from  the  dark  foliage  of  its  pine  forests, 
lies  partly  in  Wiirtemberg  and  partly  in  Baden.  Its  general  shape 
is  that  of  a  triangle,  its  base  resting  on  the  Rhino  between  the 
Lake  of  Constance  and  Basel,  and  its  apc-x  pointing  north.  It 
stretches  along  the  east  bank  of  the  Rhine  from  Basel  to  Durlach, 
at  a  distance  varying  from  4  to  15  miles  from  the  river,  and 
parallel  to  the  Vosges  range  on  the  west  bank.  The  south,  west, 
and  north  faces  of  the  group  are  rugged  and  steep,  but  on  the  east 
it  loses  its  mountainous  character,  and  melts  ao  gradually  into  the 
bounding  plateau  that  it  is  difficult  to  assign  it  definite  limit.i  on 
that  side.  The  total  length  of  the  Black  Forest  range  is  D3  miles, 
its  breadth  varies  from  46  to  13  miles,  and  its  area  is  1913  square 

'  The  origin  of  the  name  is  disputed,  though  the  once  popular 
derivation  from  "Wirth  am  Bi;rg "  is  universally  rejected.  Some 
authorities  derive  it  from  an  old  proper  name  Wirnto  or  Wirtino, 
others  from  a  Celtic  place-name  Virodunum  or  Verduuum.  Wirtcn- 
berc,  Wirtenberg,  Wirteniberc  arc  early  forme.  Wirtemberg  was  long 
current,  and  in  the  latter  half  of  the  IGth  century  Wiirtemberg  and 
Wiirtlcmberg  appcor.  The  last  was  adopted  in  1806  as  the  oflicial 
spelling,  though  Wiirtemberg,  the  ordinary  English  spelling,  is  also 
common,  r.nd  occurs  sometimea  in  olficial  documents  and  even  on  coin 
issued  after  that  date. 
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miles.  The  •verage  elevation  decreases  fron  south  to  north  from 
82S0  feet  to  2296  feet.  The  hills  Jo  not  rise  in  peaks  but  in 
rounded  summits  aii-i  f.-i^^-'^'ilike  nia^es  and  combs,  separated 
from  each  other  by  tus  ^lit;   ravines  of  the  streams. 

The  south  part  uf  tiio  Black  Forest  was  called  Mons  Ahnoba  by 
the  Romans,  and  the  whole  was  known  to  them  from  thii  3rd 
century  as  Su:\i  Marciana.  The  name  Silva  jVijro  appears  in 
mediieval  Litin.  This  retired  district,  always  somewhat  over- 
shadowed by  the  majestic  beauties  of  the  neighbouring  Swiss  Alps^ 
was  long  un visited  aud  almost  unheartl  of.  Within  comparatively 
recent  years,  however,  it  has  become  a  favourite  resort  for  summer 
visitors  and  tourists.  Though  not  boasting  any  very  striking 
mountain  scenery,  the  Black  Forest  includes  romantic  and  wild 
vales  as  well  as  smiling  and  picturesque  valleys  ;  and  the  beauty 
of  its  streams  and  waterfalls,  its  fragrant  and  shady  forests,  the 
quaintness  of  its  sequestered  villages,  and  the  primitive  sim* 
plicity  of  its  inhabitants,  who  still  retain  their  peculiar  costume, 
are  all  objects  of  interest 

About  two-thirds  of  the  Black  Forest  belongs  to  Baden  and  the 
remaining  third  to  Wurtemberg;  but  it  is  convenient  to  disregard 
the  political  boundaries,  and  to  consider  it  as  formed  of  the 
Southern  or  Upper  and  the  Northern  or  Lower  Black  Forest, 
separated  from  each  other  by  the  deep  and  romantic  gorge  of  the 
Einzig.  The  principal  rocks  are  stratified  gneiss  and  eruptive 
granite,  though  some  of  the  summits  are  porphyritic  In  the  north 
and  east  those  rocks  are  covered  with  a  tolerably  thick  layer  of 
variegated  and  red  sandstone,  which  also  appears,  though  not  so 
tbundantlv,  in  the  south  and  west  The  kernel  of  the  Southern 
Black  Forest  is  the  Feldberg  (4803  feet),  the  highest  point  in  the 
range,  round  which  the  other  summits  and  masses  are  grouped. 
Among  the  chief  summits  are  the  Belchen  "(4640  feet),  the  trz- 
kasten  (4218  feet),  the  Hochkopf  (4150  feet),  and  the  Kandelberg 
(4077  feet).  The  average  height  of  the  crest  in  this  division  of 
the  forest  is  about  3300  feet.  The  chief  streams  are  the  W'utach, 
Alb,  Wehra,  Wiese,  Neumagen,  and  Dreisani,  all  tributaries  of  the 
Rhine,  and  the  Brege  and  Brcgacb,  regarded  as  the  head-waters 
of  the  Danube.  Ou  tlie  eastern  slopes  lie  the  Feldsee,  Titisee, 
S^huchsce,  and  numerous  other  small  lakes,  most  of  them  in  bleak 
and  solitary  situations  among  the  extensive  moors.  The  waterfall 
on  the  Gutach,  at  Triberg,  is  170  feet  high.  The  central  height 
of  the  Korthem  Black  Forest  is  the  Hornisgrindc  (3825  feet), 
on  the  border  between  Wurttmberg  and  B.iden.  Other  heights 
are  the  Hohe  Ochcnskopf  (3450  feet),  the  Hohloh  (3225  feet), 
and  the  Kniebishohea  (3180  feet),  with  the  Kniebis  Pass.  The 
average  height  of  the  crest  is  2470  feet  The  principal  streams  are 
the  Kinzig  and  Murg,  which  join  the  Rhine,  and  the  Glatt,  Enz, 
«nd  Nagold,  which  fall  into  the  Neckar.  The  eastern  slopes  of 
this  <livision  also  are  sprinkled  with  lakes,  tho  chief  of  which  are 
the  gloomy  Mummelsce  and  the  WilJcsee. 

As  the  name  implies,  the  Schwarzwald  is  largely  covered  with 
forests,  chiefly  of  pines  and  firs.  Oaks,  beeches,  &c.,  also  flourish, 
especially  in  the  vjlli  ys  and  towards  the  west  The  timber  trade 
and  its  cognate  indu'^tries  are  thus  the  chief  resources  of  the  in* 
habitants.  Tho  felled  timber  is  floated  in  the  form  ol  rafts  down 
the  numerwis  streams  *o  the  Neckar  or  Rhine,  where  larger  rafts 
are  formed,  sometimes  requiring  a  crew  of  several  hundred  men, 
for  the  vovagc  to  Hollaud,  the  principal  market.  Tho  increase  of 
rrilways  has,  however,  considerably  dimiiuahed  the  quantity  of 
woo*!  tluis  exported  by  water  ;  and  numerous  sawmills  within  the 
limits  of  tho  forest  are  engaged  in  cutting  timber  into  planks  for 
export  by  rail.  Perhaps,  however,  the  most  characteristic  industry 
of  the  Black  Forent  is  the  manufactiire  of  wooden  clocks  (often 
•  poken  of  ai  "  Dutch  clocks").  This  iiidiiitrv  has  long  flourished 
in    t"  and  has   recently  '  ^'fd  and  extended, 

whi  -factories  have  Ir  ■  1  at  Knrlwongrn, 

Trilj    „.    --- .     I'LT   chief  centres,     l  L-   iho  value  of  about 

£2,0^,0fKi  are  said  to  be  annually  prmiuced,  and  1400  persons  are 
engaged  in  th^ir  manufai'tur*  M;n«i'"«l-W>vi's  are  also  extensively 
msde  liett*  '  .  "  iiinlwr  of  girls  and 

women,  e-  otiarr-oal-ourning, 

and  pota^r,  .liuro  is  of  no  great 

Importance,  tut  the  ■uil  u  |puo.',  aiid  lliu  cro|«  scanty.  Cattle  arc  kept 
Id  con^idfrable  numbers  ;  they  are  driven  np  to  tho  mountains  in 
'  -  •  -  •  t  the  valleys  in  autumn.  Tho  mining  in- 
'  4nt  ;  coal  is  worked  to  a'aniall  extent  in 
In  Npit"  of  their  industrial  rcsoutvrs, 
.  touritts  and  visilnrs  to  the 
'ilatinn  of  the  Black  Forest  is 
< ,  and  largo  numbers  gu  abroad 

■rrr.-.hnt  hralthy.    Th- fnresls 
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Forest  railway,  opened  in  1873,  ascend.s  the  picturesque  valleys  of 
the  Kinzig  and  G:itach  by  means  of  brid^t.'s,  viaducts,  and  ttinnels, 
often  of  the  boldest  construction. 

To  the  south  of  tha  Rauhe  Alb  tlie  plateau  of  Upper 
Swabia  stretches  to  the  Lake  -of  Constance  aiid  eastwards 
across  the  Iller  into  Bavaria.  Between  the  Alb  and  the 
Black  Forest  in  the  north-west  are  the  fertile  terrac«s 
of  Lower  Swabia,  continued  on  the  north-east  by  those  of 
Franconia. 

About  70  per  cent,  of  'WUrteinoerg  belongs  to  lae  Hiven. 
basin  of  the  Rhine,  and  about  30  per  cent,  to  that  of  the 
Danube.  The  principal  river  is  the  Neckar,  which  flows 
northward  for  186  miles  through  the  country  to  join  the 
Rhine,  and  with  its  tributaries  drains  57  per  cent,  of  the 
kingdom.  On  the  west  it  receives  the  Enz,  swelled  by 
the  Kagold,  and  on  the  east  the  Fils,  Rems,  Murr,  Kocher, 
and  Jagst  The  Danube  flows  from  east  to  west  across 
the  south  half  of  Wiirtemberg,  a  distance  of  65  miles,  a 
small  section  of  which  is  in  HohenzoUern.  Just  above 
Ulm  it  is  joined  by  the  Iller,  which  forms  the  boundary 
between  Bavaria  and  "Wiirtemberg  for  about  35  miles. 
The  Tauber  in  the  north-east  joins  the  Main  ;  the  Argeo 
and  Schussen  in  the  south  enter  the  Lake  of  Constance. 
The  lakes  of  Wiirtemberg,  with  the  exception  of  those  in 
the  Black  Forest,  all  lie  south  of  the  Danube.  The  largest 
ia  the  Federsea  (640  acres)  near  Buchau.  Atout  one-fifth 
of  the  Lake  of  Constance  is  reckoned  to  belong  to  Wiirtem- 
berg. Mineral  springs  arc  abundant ;  the  most  famous 
spa  is  Wildbad,  in  the  Black  Forest. 

The  climate  is  temperate, — colder  among  the  mountains  climate, 
in  the  south  than  io  the  north.  The  mean  temperature  and 
varies  at  different  points  from  43°  to  50°  F.  The*"'*' 
abundant  forests  induce  much  rain,  most  of  which  falls 
in  summer.  The  soil  is  on  the  whole  fertile  and  well- 
cultivated  ;  and  for  many  centuries  agriculture  was  almost 
the  only  resource  of  the  inhabitants.  Middle  and  Lower 
Swabia  are  the  most  fertile  districts.  The  retnoval  of 
burdens  and  restrictions  in  1848  and  1849,  and  intelligent 
state-aid,  combined  with  the  formation  of  agricultural 
societies,  have  encouraged  farming,  but  the  practice  of 
parcelling  tho  land  in  minute  patches  among  the  members 
of  the  communities  still  retards  jirogress.  According  to 
returns  made  in  1878,  452  per  cent  of  the  land  was 
under  agriculture,  307  under  forest,  19'+  in  pasture, 
12  in  vineyards,  and  the  remainder  unproductive.  Grain 
is  produced  in  excess  of  the  homo  demand. 

The  following  table  shows  tho  average  annual  extent  (in  acre*}  Agricnk 
of  tho  chief  crop*  in  1878-1950,  and  the  value  : — 


turo. 


Spelt... 

OaU 

Rye 


492,000 

334,400 

96,800 


£3,001,410  |l  BarMv..!  225,000    iCl,288,200 
-  1,475,470  I  Potatoes;  194,900  718,600 


493,475     Beetroot     49,242 


340,200 


Pease,  maize,  rape,  hemp,  flax,  hops,  ami  chicory  are  aUo  pro- 
duced in  consideranle  nuantity  ;  tobacco  is  grown  in  the  vallcjr  o( 
tho  Neckar.  WurtemWrg  is  very  rich  in  fruit  trees  of  vanoua 
kinds,  and  market-gardening  flourishes  near  tho  larger  towns  and 
in  the  Kemsth.il.     In  18S0  there  were  35,000  acr.  '  •  t. 

ables.     The  cultivation  of  the  vin»  is  a  highly  imp  v 

in  tho  valleys  of  tho  Nrrkar  and  some  of  tho  other  In 

tho  period  1827-1882  the  avenge  annual  area  und.i  mi.-a  wo* 
63.327  acres,  yielding  5,701,454  gslloni  of  wine,  worth  £411,700. 
The  hot  year  »a»  1835,  when  2J,.T)3,O0u  gallons  were  pro  lured, 
the  wor>t  «as  l.t54,  with  1,696,376  gsllona  Among  the  Wat 
Wtirtrinl'eig  wines  arc  thore  known  as  Rotbrnlicrgrr,  Tiitkheimer, 
I^mmlrr,  llro^lwawer,  Ka*l>erger,  Kljdnger,  Sriialk'ttrinrr.  Wrini- 
berger,    MarkrUbcimcr.    Vorrenln'rcrr.   and    LindrlU-inrr.     About 

one-thiri    '•' i ..  <  .  . .    .i  _  ...     .,r  projwr- 

tlon  of  vi  '  Coni- 

frr-"<    t!  rpJXT 

.  .  i  l:i    t!.i'    rll.lc    of  Jj,;.  t.       lliLst  uf  'o 

nr  {'t  public  coinfianir.^,  and  are  cr  v 
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I  comnuiHls  a  good  tlcal  of  attentiou  from  Govcrnnirnt,  wliirh 
wtiDtaiiis  MVrrnl  »mU-f4Mus.  Cattle,  bre<l  Tor  exiH)it,  nro  reared 
maiiilv  in  th«  Jjg»C  and  Danube  divisions,  ahecp  on  and  nrar  the 

BCinenls.  '         '  '<  of  industrial  innwrUnco 

f  ^  'iki'd  ftliiiost   ciiiiri'r>-  by 

I.  _  111  3.\lt-\voiks  (the  chief  of 

which  are  Fn  I  Wiliiciuiscluck),  employing  together 

4^i  hands,      1  '.0S4  tons  o7  salt  were  produced,  two* 

ll:;,  '    '  '     -   .     -  'v  '    [;.\n  to  bo  of  import* 

SI  Tho  iron  industry 

oi;  t  a  it  isuiUchliainpored 

by  tLc  «.i*;;iv  ub>^ucc  ot  cuol  uiiuc^  lu  Wurtcniberg.  The  chief 
fuel  n»ed  in  smelting  tho  iron  is  wood  or  charcoal.  Iron  is  mined 
„f  \  .,,  1  .  .  Freudensletten.  and,  to  a  very  limited  extent,  ill 
ti  -t,     lu  lsr7-S0  15,54»J  tons  of  ore  weio  raised  by 

i:  Ming  about  33  per  cent,  of  raw  metal.     Cement, 

>:■  .  millstones,    building-stones,   ic,   are   also 

U  \aUie  of  the  miueraU  of  all  kinds  raised  in 

\V  .  ^      .       _a  roughly  estimated  at  about  £350,000. 

luiil  tho  close  of  the  jCapoIeonio  wars,  ^VurU'mberg  wus 
almost  cxi^luMvi'ly  an  a;Tricultur,il  and  bucolic  country  ;  but  since 
tl;^'  .    -  .     -       .,  ,j,j^^,j  iQ  trade  and  manufactures, 

a  :ily  to  Saxony  among  tho  German 

5'.  .  ,  ,.il  activity.     Tho  want  of  coal  is 

naiiL^^Ui  A  Miiuus  <ii.u^Lu<-k,  but  it  is  to  a  certain  extent  com- 
jN.MisateJ  by  the  abundant  water-power.  Tho  textile  industry  is 
canied  on  in  most  of  iu  bnnchcs.  AVool,  from  both  dometiticnnd 
foreign  sources,  is  woven  at  Esslingen,  Goppingen,  and  other  towns 
in  Lo^vrr  Sw.-tbia :  cotton  i'i  mauufactui-ed  in  Goppingen  and 
£»3lin-*fn,  and  linen  in  Upper  Swabia.  Lace-iuakiug  also 
flouri-hi^s  in  the  la^t-I:anied  district,  as  a  rural  house-industry. 
Thesiilc  industry  of  Wurlembcrg,  which  employs  about  1100  hands, 
though  not  very  extensive  in  itself,  ia  the  most  important  silk 
iiidiistry  in  Germany.  R<ivcn£burg  claims  to  have  possessed  the 
earliest  paper-mill  in  Germany  ;  paper-making  is  still  important 
in  that  town  and  at  Hcidcnbeim,  Ueilbionn,  Goppingen,  and  other 
places  in  Lower  Swabia.  Government  owns  six  iron  foundries  and 
puddling  works,  the  most  impt^tant  of  which  is  at  WasseralGngen, 
where  over  1000  bands  are  employed.  Tho  locomotive  engines  of 
Eislingen  enjoy  a  wide  reputation  ;  and  agricultural  and  other 
ni.-iciiiuery,  boilers,  and  tools  of  various  kinds  arc  also  manufactured 
and  exported  by  various  towns.  The  organs  of  Ludwigsburg  are 
well  known  ;  bell-founding  is  carried  on  at  Stuttgart,  ReutHngen, 
and  Cannstatt ;  beetroot  sugar  and  beer  are  cousiderable  items  in  the 
list  of  annual  produce  ; — wine  has  been  already  mentioned.  The 
manufacture  of  chemicals  at  Stuttgart.  Heilbronn,  kc,  is  inipottant. 

^*de.  Trade    has    prospered    since    Wiirtember^   joined    tho    North 

German  Customs  Union  in  1834.  Tlie  leading  trading  towns  are 
Heilbronn,  Stuttgart,  Ulm,  and  Friediichshafen.  Cattle,  horses, 
sheep,  agricultural  produce,  timber,  salt,  and  various  manufactured 
coods  arc  the  chief  ex[K)rts  ;  coal,  .hops,  steel  goods  of  various 
l^inds,  eggs,  and  poultry  are  among  the  chief  imports.  The  book- 
trade  of  Stuttgart  is  very  extensive  ;  that  town  has  been  called  the 
Leipsic  of  southern  Germany. 

Comma*        1»  1S87  991  miles  of  railway  were  open  for  traffic  in  Wiirtemberg. 

aicatioo.  With  the  insignificant  exception  of  two  private  lines,  together 
no  more  than  31  miles  long,  all  the  railways  are  in  the  hands  of 
the  state.  The  Keckar,  the  Schussen,  and  the  Lake  of  Constance 
nrc  all  navigable  for  boats  ;  the  Danube  begins  to  be  navigable  at 
LHm.  The  roads  of  Wiirtemberg  are  fairly  good;  the  oldest  are 
Roman.  Wurtcmbcrg,  like  Bavaria,  retained  the  control  of  its  own 
postal  and  telegraph  system  on  the  foundation  of  the  new  German 
empire.  In  1SS5  there  were  1750  miles  of  telegraph  wires  in  the 
kingdom. 

Popiola-        la  1885  the  population  of  Wiirtemberg;  was  1,995,168,  or  one 

ttoo.  twenty-third  of  the  total  population  of  Germany  on  one  twenty- 

eighth  of  its  area.  The  average  por  square  mile  is  264*9.  The 
following  table  nhow3  the  distribution  of  the  population  among 
the  administrative  districts,  and  their  religion.  Tno  Neckar  divi- 
sion contains  most  large  tofrns. 


DlvUm          PoDolitlon. 

Area  In 
Sqiiaro 
SIIUl. 

tnhabitanU 

ptr  Square 

Mile. 

Froteslflnts 
in  18S0. 

Roman 
Catholics 
III  1S80. 

Ntckar 

Black  Forest 
Ja-^t 

639,470 
475,299 
405,034 
475,305 

1285 
1843 
1S84 
2419 

497  0 
257-8 
2041 
196-5 

662,700 
351,144 
280,374 
170,362 

53,026 
119,750 
122,987 
294,527 

Danube  

those  of  tbe  north-east  to  llie  Franconian,  and  those  of  tlie  centre 
and  »outh  to  the  Swabian,  According  to  the  occupation  census  of 
1892,  the  following  were  t!ie  numbers  of  those  (including  their 
families  and  Jcpt-ndantsj  engaged  in  the  various  departments  of 
work  : — in  agriculture,  fbiestry,  Ac,  942,924  ;  in  mining  and 
tuUostrial  pursuitSj  674.081  ;  in  trade  aud  commerce,  143,258  \  iu 


donieatic  and  other  service,  11,234  ;  in  professions,  05,712  ;  "no 
returns,"  110,240.  In  1886  there  were  3717  eiuiaranta-  in  1881 
there  wei-o  11,470. 

In  ISSJ  there  were  15  towns  with  more  than  10,000  inhabitams, 
viz.,  Stultgnrt  (125,906),  Ulin  (33,610),  Heilhroim  (27,758),  Ess- 
liiison  CJO.SSJj.CannsUtt  or  Canstatt  (18,031),  Reutlingon  (17,319), 
Lndivigsbur^'  (16,201),  Umuud  (15,321 ).  'rubingtu  (12,551),  Uiip- 
piugcn  (12,102),  and  Kavcnsbuig  (11,482). 

About  two-thirds  of  tlio  population  ate  Protestant.  Iu  1880,  BeligtOD. 
when  tho  total  population  was  1,971,118,  thtro  were  1,364,580 
Protestants,  590,-290  Roman  Catholics,  13,331  Jews,  2817  of  other 
Christian  sects,  and  98  "others."  The  Protestant  church  is  con- 
trolled (under  the  minister  of  religion  and  education)  by  a  consis- 
tory and  a  synod, — tho  latter  being  made  up  of  the  consistory  and 
six  general  superintendents  or  "  prelates"  from  six  principal  towns. 
Itut  no  laws  are  made  or  altered  without  tho  consent  of  a  reiiro- 
sentiitive  council,  including  both  lay  and  clerical  members.  Tho 
Roman  Catholic  church  is  subject  to  the  bishop  of  Rottenburg, 
in  the  archdiocese  of  Freiburg.  Politically  it  is  under  .1  Roiniiu 
Catholic  council,  appointed  by  Government.  The  Jews  also  sinco 
1828  have  been  subject  to  a  state-apiioiuled  council. 

Wiirtemberg  is  one  of  the  best  educated  countries  of  Europe.  EduoM 
School  attendance  is  compulsory  on  children  from  seven  to  fourteen  tion.  ^ 
years  of  age,  and  young  people  from  fourteen  to  eighteen  must 
either  attend  the  schools  on  Sunday  or  somo  other  educational 
establishment.  Every  community  of  at  least  30  families  must  have 
a  school.  The  dilfereut  churches  attend  to  the  schools  of  their  own 
confession.  There  is  a  university  at  Tubingen,  and  a  polytechnic 
school  at  Stuttgart.  Technical  schools  of  various  kinds  ore  estab- 
lished iu  many  of  the  towns,  in  addition  to  a  tlioro-jgh  equipment 
of  gymnasia,  commercial  schools,  seminaries,  &.C.  Tlie  conservatory 
of  music  at  Stuttgart  enjoys  a  high  reputation, 

Wiirtemberg  is  a  constitutional  monarchy  and  a  member  of  the  Conatl- 
Gerinan  empire,  with  4  votes  in  the  federal  council  and  17  in  the  tution. 
imperial  diet.  The  constitution  rests  on  a  law  of  1819,  amended 
in  1S6S  and  1874.  The  crow-n  is  hereditary,  and  conveys  the 
simple  title  of  king  nf  Wurlemberg.  The  king  receives  u  civil 
list  of  £90,670,  and  the  ''apanages"  of  the  crown  amount  to 
£"14,900  more.  The  legislature  is  bi-cameral.  The  upper  chamber 
(Standesherrcn)  is  composed  of  adult  priuces  of  the  blood,  licads  of 
noble  families  from  the  rank  of  count  (Graf)  upwards,  representa- 
tives of  territories  (Standesherrschafien)  whicli  jiosscssed  votes  in 
the  old  German  diet,  and  of  life  members  nominated  by  the  king. 
The  number  of  this  las*:  class  must  not  exceed  one-third  of  the 
house.  The  lower  houso  (Abgeordneten-llaus)  has  93  members, 
viz.,  13  noble  landowners,  elected  by  their  peers  (Ritterschaft),  the 
6  Protestant  "prelates,"  the  Roman  Catholic  bishop,  and  2  other 
olficial  Roman  Catholic  members,  the  chancellor  of  tho  university 
of  Tubingen,  7  representatives  from  the  chief  towns,  and  63  repre- 
sentatives from  country  districts.  Tire  king  apjioints  the  president 
of  the  upper  chamber  ;  since  1874  the  lower  chamber  has  elected 
its  own  chairman.  Slembers  are  elected  for  six  years  by  ballot ; 
the  suffrage  is  enjoyed  by  all  male  citizens.  With  the  exceptiou 
of  the  royal  princes  and  the  life-members  of  the  ujiper  house  that 
reside  in  Stuttgart,  the  members  of  both  houses  receive  a  daily 
payment  of  9in.  41pf.  (95.  5d. )  e.-ich. 

The  highest  executive  is  in  the  hands  of  a  ministry  of  state 
(Staatsministerium),  consisting  of  six  ministers  and  tbe  privy  coun- 
cil, the  members  of  which  are  nominated  by  the  king.  There  aro 
ministers  of  justice,  war,  finance,  home  affairs,  religion  and  edu- 
cation, and  foreign  affairs,  railways,  and  tlii>  royal  household.  The 
legal  system  is  framed  in  imitation  of  that  of  the  German  cmjiire. 
The  judges  of  the  supreme  court  for  impcichnients  of  ministers,  &c., 
named  the  Staatsgerichtshof,  are  partly  elected  by  tho  chambers  and 
partly  appointed  by  the  king.  The  country  is  divided  into  four 
administrative  "circles,"  subdivided  into  64  "  Obcnimter,"  each  of 
which  is  under  an  "  Oberamtmann,"  assisted  by  an  "Amisver* 
sainmlung  "  or  local  council.  At  the  head  of  each  of  thefour  large 
divisions  is  a  "  Regiernng." 

The  olhcial  finance  period  of  Wiirtemberg  embraces  two  years.  Fisaneei 
For  1885-87  the  budget  showed  an  annual  income  of  £2,811,921, 
balanced  by  the  expenditure,  which  included  a  payment  of  £2500 
to  a  reserve  fund.  The  chief  sources  of  income  were  taxes 
(£1,392,893,  including  £691,773  of  direct  taxes),  and  public 
domains  and  monopolies  (£1,095,336,  including  £662,385  from 
railways  and  £72,741  from  post  and  telegraphs).  The  chief 
expenditure  was  on  the  interest  (£875,525)  and  sinking  fund 
(£12-2,873)  of  the  public  debt.  This  debt  omouutcd  in  1887  to 
£21,202,570,  of  which  by  far  the  greater  proportion  (£18,966,700) 
was  incurred  for  constructing  ami  buying  railways.  Most  of  it 
bears  interest  at  4  per  cent. 

In  terms  of  the  convention  of  1870  tho  troops  of  Wiirtemberg  Array, 
form  the  13th  army  corps  in  the  imperial  German  army.  They 
include  8  regiments  of  infantry,  4  of  cavalry,  and  2  of  field  artillery, 
ic.  My  the  army  law  of  JIaroh  11,  1887,  the  pence  stnngL'i  of 
the  army  was  fixed  at  773  olhcers,  18,815  men,  and  64  cannon, 
The  town  of  Ulm  is  one  of  tlie  strongest  fortresses  in  Germany. 
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The  easiest  ^.^haMUn.s  <:f  ,^^ --^T^n":' ^t 
ab^atlS  B.C.,  >W''i.^°:;;],a'Their  positions  there  by  a  wdl  or 

rampart.     Abou:  th.-  l«^o>''    "'  .  j  ^^^  Danube  ;  but  they  m 

dro«  the  Romans  beyona  th  ■  Wane  ^n  at  ^^^^.^  ^^^^     ^^ 

their  tur«  were  c""']""-     "^  Rhenis™  Vninconia  and  the  duchy  of 
,he  land  v.-^  ^j;;'''^„'^;"ro^ev       disappears  about  760,  »«d  .ts 

^nd  Cann^tatt.  ^^"^•"^"'"^"■""^^^t^ronsTo  have  been  Ulrich 
lOSO  but  the  earliest  authentic  '^''"°' .^^  "f  '  n^,.,  of  the  >'eckar 
1241-1265).  whchad  larRe  P?»f  P'?"' '"/';;;tt:adiK-  under  sue- 
i„a  the  Renjs.  T'^  rower  of  h^fpl^e;-  ^-^  ,>,,„^  ;  ji- 
ccsMvc  counts  ;  and  '"."f."  '"„,  ,L  crinciple  of  pnuiogeniture 
visible.  This  early  "J^r^o  Va^tinR  eCt  of  thosT  family  feuds 
saved  ^Vurteml«rg  frotn  the  »«ting  enec  ^^^  development 

and  jcMousies  which  """f"^'^,,"" '"Ki^-hard  V.,  surnamed  "im 
of  so'me  of  the  other  German  sau^   _^i;^bcrhar        .  ^^^  .^^^^^^^^^ 


of  some  of  the  other  German  stae,.  ^^y-'"  ^^  ^„j  illustrious 
Barf  (14S2-H96),  was  one  of  the  >»<»' '""^^^5  j,;,  .possessions 
rulers  th.u  Wurtemberg  '"■^.^''i'i'„,t"tvof«n  immediate  im.>erial 
were  raised  by  the  e.np:ror  '«  *''f. ^ll'S  "ho  sucee.Med  to  the 
duchy.     Thcre>Rnof  llnch^    149S  1550.     ^^^j  ^^^  ^^, 

duchy  while  still  »/*'.•'''■  Y  traditions  cluster  round  the  name 
country,  and  many  stnne,  and  t'^^'^l^""',;^^^^^  ambitious  n.an. 
of  th.s  gifted  »"V,:^"rheso«"httS  money  for  his  extrava- 
The  extortions  by  wl:><-h  he  ='""0"'  '  .,  Konrad"    poor 

gant  pleasures  ««\'"^J\"'''"*^';"°"".vt  Tyler  in  England  :  Vnd 
Lnr.J)-not  nnl.ke  the  F'°\"K  "f  «"'  Irundortook  to  pay  his 
by  the  tre..ty  «' Tubuigen  ,n  1514  h^jeoj^^e  u  .,  ^^^^^ 

debts  iu  exchange  '"J  "™"'\"o, nf liberies  of  the  country, 
laid  the  foundation  of  "'^.J""^.  "'h  °"'„,'elled  with  the  Swabian 
A  few  years  I"".  ''»"''"';  ,\\",t  S  leaded  bv  the  duke  cf 
league  cf  iiniK;nal  towns,  and  {^  ;^,':^™,^.  *atmcnt  of  his  wife,  a 
Bavaria,  wlio  v.a3  '"«°«;>, *•> ^emb^  '  «p.lled  the  duke,  and 
Bavarian  princess.  iDvaded  ^^^'/'^''''^^S.  |^r  ^J^^■^^y,^ 

in  1520  sold  the  duchy  to  A"stna  for   ^^u  w  .__  ^^.^^^ 

however,  found  his  on^rtninty  n  the  J'*'°°;':»;  f  ^„,,Ha,  and 
temberg  by  the  miliury  and  religions  "PPf "'°"  °'  ^.  ^v.^  and 
^.'the  Sist'urbed  sute  of  the  e-P"-  «  .t-"  S^  rhiiip  of 
the  commotions  excited  by  the  »''"  "'Yo°eht  a  victorious  battle 
Hesse  and  other  Protestant  ?""«»• ''"^''iVadan  he  was  recognized 
at  Lantf'^n  in  1534  ;  and  by  ,^''"^°Jyji„''o",tdRe  his  duchy  a  fi.f 
once  mote  as  d.ike.  though  f»7<^^. *»  "  i"°"  j^ce  the  Reformation, 
of  Austria      One  ;,fhi.hrst  acts  waaointrodu^^^^^ 

and  to  endow  1  rotustani  cnuri  ii<-  i„,n,.  once  more  cost  him  a 

HU  connexion  with  the  Scl.n.a  kaldun  l^a.^^^^^^^  ,,;„ 

temporary  expulsion  from  his  "'^on''  but "-""'  Christopher 

In  l'47.  thou'gl.  un..T  sever,  condition.     Ulr.  h^s^on  V 

(15.-0-15GS)  int.  "h    have   endured   in    part  to  the 

(Gros«    Kirche.  j:^    J^'»,,_.,  ^^.       of  a  ki.d  of  stand- 

present  day.     IL-  i.i,„  fir,„ni-i.»  was  the  beginning  of 

Ltg  committee  to  "'P-"."^"^  *'V»  ."^"""Tt  'ho,  gh  its  nieml^ra 
popular  representation  lu  the  RO"'""';'?';  '^"J  Frederick  I. 
CLgcd  e,lclu,ively,  of  cou.^.  «»'''ii'^f"„'c     indued  the  em- 

''•■'■"-.Vfllru'Tn'm;"  at  ired'uchy  once  more  to  the 
iwror  Rudolph  11.  '"  "•'  '  .  .,  ^mnire.  In  tho  reign  of  his 
Jignity  of  an  «;nm«''  a;;^";^'  (  OotS  W.irtemberg  suffered 
luccttsor,  John  |L"?^"  v„;':\var  thouch  tho  duke  took  no 
«,verely  from  the  Thirty  \e.ini    ^ar    thoug.  ^^^^^^,^^^ 

•vV'^'■  ^V7<"l  'n  's  lG/4Tcl"erlv  Hn"d  in  it,  but  with  di^s.rou. 
F.bcrhaid  llI.(i62S-iG/4),  c.if,  wT  ,  .^j  troops,  tho  duke 

elTccta.     Wurtem>>erg  was  ■  .  ,tnhalia  once  more 

was  driven  into  exile,  and  v  ^J^^^,  ,,„  ,,„,  i,ft 

reinstated  him  he  found    1...        ■  .3.,  •     ■ 


,  tensions  betwixt  the  ruler  and  the  r^ed   in  which  the^^^ 

the  court  of  Ff'^'l'^^'^H. '  .  •  ^fli.lp  edocated  as  Protestants, 
^Z  ^^^^  ^;^tlS=^a:^"^^rrotestants  since 

''Vtlrick  II.  (1797,1S16)  -"''i^,:,Yarfd",:,f,,^Lt  F^rl,,': 
becoming  embroiled  with  th^'U*'-  "^  and  "hen  the  French  in- 
in  dehance  of  the  w.shes  of  •''■^Pl°\^;- "%7u  .ft"  the  peace  of 
vaded  the  countrj-  he  retired  to  Er'ange°      II  »•  ^^  ^^_ 

LuneviUe  (1801).  B>7  r""«=,,"^YoUd  to  Wur.embe'rg  since 
changed  Montbeliard  (which  had  be'™(^?^J  imnerial  towns  and 
1418)   and  his  Alsatian  possessions  for  nine  im^^a      ^  ^^^_^^ 

other  territories^  »"'°""'alL,e  title  o?ekct°  fr^im  K.poleon. 
inhabiunts.  "He  accepted  also  "'^^''^  '  °^  "     ^^j  „i^,^  hj,  former 

The  newly  acquired  districts  "^.^^""Ve"  *T«amo  "New  Wiirtem- 
possessions.-but  remained  separate  under  the  nam  ^^^  ^^  ^ 

kerg."    The  new  district  had  no  diet     1  his      as  ^^^^^^^ 

«.ries  of  t^^»«.^«>°»^"'^h\*'le^  aided  bit  Uuie  to  his  cr«i|t. 
Frederick  s.terntory   tho"Sh  tl  e>  add  d  ^^  ^^__^^_  ^^^  ^^^ 
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trcderick  assumed   the   '^.a>  .f>^-"'"g'o,ubsonuently  united 

paigns  again.t  PrVf  ■>•  .A"J"";„^"'-,,,".Tfew  hundred  rt^turned 

^■:;^;eniber,  had  been  r"';^  ^^^^^t^Z^^  '^^^'^ 
before  he  died  *»  ^f  «■.';'i'/b,^^,i'am  I.  0  W-;864).  A  r«iod 
before  it  was  granted  '",\^»»  ^  "j'  3  eoi  ditioii  of  the  kingdom, 
of  quiet  now  set  in  and  «'>'','^''"f,"""",,f.,.„r<.,  began  to  receiva 
its  agriculture,  and  Us  trade  a"-!  "'an"'?'^"7^^<,j^„  had  by  no 
earni'st  attention  The  ^^Ton^tuCn  of  IsTa.  and  a '•. liberal 
means  been  satisfied  b>  "><=  ™,7"'\""\„„t  isso.  The  agitation 
opposition"  began  to  """^V  w!  ndUturb<d  though  no  scenes 
oFYsIS  did  not  l«ave  Vurteniberg  iiiu  isturbeu,  B^^^^,,.^;,, 

of  actual  violence  took  P  ace  "  '^e  k^'-S^Hther  privileges,  too 
ministry  granted  f '^^7 . °f  '^  ^ho  ki"«  »"'  ""T^""!  "•  ' ''' 
late,  however,  to  avert  «'','^!^  »  1S4S  .nd  a  new  liberal  const,......-" 

the  liberals  to  power  in  MaKh  18  S,..na  a  ^^^^  ^^^  ,, 

was  granted.  1  lit  as  ?'™"  .a*.  V'^^Xnarv  party  wero  again  in 
ministry"  was  ^'sm'^f  •  »"  j'^^j^^^ tleilVrViice'  with  recently 
tho  ascendant.  Bv  a  •"8"-''a"^''''  ,  y^  „„a  his  ministers 
granted  TT-'lar  r.glits  on  the  part  o  t|;<^  "^^  ^.5^,^,^  „  «i,l,out 
a  servile  diet  was  as.-embled  '"  ^--V  ^' V4S'  Tho  constitution 
hesitation  all  that  had  been  f^'"^' ,;  "^^.d.  with  only  a  few 
of  1819  was  reinslituted,  and    j;^!  "»^,^,,'!^;'"^^„ded  the  throne. 

modifications,  ever  smce.  >»  '^  Y  f'^'  sui.remacy  in  Germany. 
Intheduen-etweenPi^issanndAu;  r...     r      1  ^^  „„  ,h„ 

the  sympathies  of  the  '"  ■■"  °'  ;,  "   .™  u'rd  the  Customs  Union 
Mdc  of  the  latter,  »'""'"«''.'''' 'o"7n' CO  Wurteml^rg  took  nn 
under  Prussia's  protection  ''Y,^,\v,>rtemlH-rg  troop,  were  defeated 
arm.  on  behalf  of  Austria :  l-"'  ''  VV  "r,e  rk>'lo«  ».  and  its  minister, 
at  Tauberbi^chof»he.m.  tbree  weeVs  "   "  ;^'  »    ,'  g  „„,ij„n  florin^ 
suol  for  ,*ace.     Pnissia  exacted  an  '^^^  '""•>.„,,  j,(.,,,,ve  treaty 
and   Wii'rtemVrg  »^'^f''^j:{,''f;Clur^  in  the  national 
with  its  conqi,cr..r.     '"'^'V' '"','"';.  ^i.en  France  declared  war  ; 
-     .  ..  ..  .,.m  «l.Kh  swept  oveOe  man,  „         ^,^„,„„j,,,  „„„»ig„ 

■lOops  had  a  c.edital.lo  snar    1  Grtman  empiiv, 

71.'   Since  the  foundation  o    '''J  l'"^,';,,,,„„  „clu.ively 

ii-i^r^''TSt:.:!{^::^;"o^^-----"-"'^^^^^ 

^aoborntitStrasburgonNovetiiWr    C   1M7.  ^^  ^^^ 

Jean  J«c,,«ca    Wurlr,   «aa    Hicn  LftlH^rnn  1  ^^^^^^^^ 

aniall  villngo  of  Wolialic.tn  "7L,f'  X^^^„i„.  ,,r.fes.or 

of'orcck  «i  .1.0  irolc.tan    8y™>  "'  %^       .^urU  v,a, 
of  Adolplic  Krci».N  B  Lutheran  i«»lor. 
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nioe  ytun  old  bis  father  was  translated  to  the  church  of 
St  Piurre  le  Jeuoe  in  Strasburg,  and  died  there  in  184r>. 
M»daiiie  Wurtr,  after  the  death  of  her  hiwlmnd,  remained 
at  Slrasburp  with  her  brother  Theodore,  and  after  his 
death  lived  with  her  son  Adolpho  iu  Paris  till  her  own 
death  in  ItiTS 

Wurtz  was  educated  first  at  Wolfisheiin  and  afterwards 
at  the  Protestant  pj-mnasium  of  Strasburg.  There  ho 
obtained  several  prizes,  but  seems  rather  to  have  disap- 
pointed his  father  who  said  he  would  never  turn  out  any- 
thing extraordinary.  He  took  special  interest  in  those 
studies  which  bore  upon  uaturo  ;  in  1828  he  took  part  in  a 
botanical  cla*s  with  excursions,  which  developed  his  taste 
for  natural  science. 

His  education  owed  more  perhaps  to  his  homo  circle 
than  to  the  school.  His  learned  and  pious  father,  his 
more  generally  cultured  uncles,  and  the  circle  of  friends 
attracted  by  them  opened  to  him  s  wide  view  of  what 
there  b  for  a  man  to  know.  His  holid.-iys  were  mostly 
spent  at  the  bouse  of  a  grand-aunt,  at  Kothau,  whe^'e  he 
learned  to  know  the  hills  and  woods  of  ALsace,  and  amused 
himself  in  the  spinning;,  weaving,  bleaching,  and  print- 
ing works  in  the  neighbourhood.  In  1834  he  left  the 
gymnasium  with  the  degree  of  bachelier-cs-lettres.  His 
father  seems  to  have  wished  him  to  devote  himself  to  the 
church.  But  he  had  already  made  his  choice.  For  some 
time  he  had  fitted  up  a  sort  of  laboratory  in  the  washing- 
house,  and  had  there  repeated  the  experiments  he  had  seen 
performed  in  the  classrooms  of  the  gymnasium.  His 
father  took  no  interest  in  science,  but  consented  to  his 
Btudy  of  medicine  as  next  best  to  theology.  Ho  went 
through  his  studies  con.scientiously,  and  passed  ell  his 
examinations  with  credit,  but  of  course  devoted  himself 
S{>ecially  to  the  cheni^cal  side  of  his  profession.  In  1839 
he  was  appointed  superintendent  of  practical  chemistry 
in  the  faculty  of  medicine  under  Professor  Cailliot.  He 
graduated  as  >I.D.  13lh  August  1843,  the  title  of  his 
thesis  being  "  On  Albumin  and  Fibrin.  He  then  went 
for  a  year  to  Giessen,  to  study  under  Liebig.  There  he 
made  the  acquaintance  of  Hofniann,  Strecker,  and  Kopp. 
On  leaving  Giesseu  he  went  to  Paris,  where  he  worked  in 
Dumas's  private  laboratory,  and  in  1845  was  appointed 
assistant  to  Dumas  in  the  £cole  de  Medecine.  In  1847, 
on  his  presentation  of  a  thesis  "On  Pyrogenic  Bodies,"  he 
was  appointed  "professor  aggrcgc,"  and  in  1849  he  gave 
the  leqlures  on  organic  chemistry  in  place  of  Dumas.  His 
la'u)raK>ry  in  the  £cole  Pratique  de  la  Faculte  de  Jlidecine 
was  very  inconvenient  and  ill  fitted  up ;  he  therefore,  in 
1850,  along  with  Dollfus  and  Verdeil,  who  had  just  re- 
turned to  Paris  from  Giessen,  opened  a  private  laboratory 
in  the  Rue'Garanciere.  The  adventure  was  successful  in  a 
scientific  sense  as  long  as  it  lasted  ;  but  unfortunately  the 
three  chemists  had  neglected  to  secure  fixity  of  tenure,  the 
Louse  was  sold,  and  they  had  to  retire  and  sell  their 
furnishings.  The  same  year  Wurtz  was  appointed  pro- 
fessor of  chemistry  in  the  Institut  Agronomique,  then 
founded  at  Versailles.  But  here  also  the  want  of  fixity 
was  felt.  Louis  Napoleon  abolished  the  Institut  in  1652. 
Iu  1853  Dumas  resigned  the  chair  of  organic  chemistry 
in  the  faculty  of  medicine  ;  at  the  same  time  the  chair  of 
mineral  chemistry  and  toxicology  became  \-acant  by  the 
death  of  Orfila ;  the  two  chairs  were  united,  and  V/urtz 
was  appointed  to  the  posj  thus  constituted.  In  1806  he 
was  made  dean  of  the  faculty  of  medicine,  and  used  his 
influence  for  the  rearrangement  and  reconstruction  of  the 
buildings  devoted  ,to  scientific  teaching.  '<  In  '  1874  he 
persuaded  the  Government  to  found  a  chair  of  organic 
chemistr}'  at  the  Sorbonne,  and  resigned  his  office  of  dean, 
retaining  the  title  of  honorary  dean.  -At  the  Sorbonne 
ie  had  a  smaller  but  better  orep'red  audie^t'^-  than  at  the 


Ecolo  do  SUdecine.  But  ho  had  great  difficulty  in  per 
suading  the  Government  to  Iniild  him  a  suitable  laboratory, 
aad  indeed  did  not  live  to  see  the  new  laboratory  opi-ncd. 
Ho  was  appointed  senator  in  1881.  Ho  was  one  of  the 
founders  of  the  Chemical  Society  of  Paris,  of  which  ho  was 
the  first  secretary,  and  was  three  times  president.  He 
was  elected  member  of  the  Academy  of  Sciences  in  1807, 
in  succession  to  Pelouzc.  He  was  vice-president  iu  18S0 
and  president  in  the  following  year.  He  died,  after  n  short 
illness.  May  12,  1884.  Wurtz  was  an  honorary  member 
of  nearly  every  scientific  society  in  Europe.  In  1878  ho 
gave  the  Faraday  lecture  of  the  Chemical  Society  of  London, 
and  in  1881  w.is  awarded  the  Copley  medal  by  the  lloyal 
Society  of  London.  Through  life  he  remained  warmly 
attached  to  the  church  of  bis  fathera,  and  took  a  practical 
interest  in  its  affairs. 

Wiirtz's  work  is  chiefly  to  oo  found  in  thb  Aniiaif.'i  rttf  Vln»iic  it 
di  rfii/siqiie,  in  the  Compfes  Ht-iidus,  and  in  tlio  JJiifhtiu  eic  Iu 
SocieU  Chimiqiic.  The  following  is  .a  short  ontliiio  of  his  uio>l 
important  discoveries.  First,  with  respect  to  tho  constitntion  of 
hyi>ophosphorou3  and  phosphorous  acids,  he  showed  that  the  s.ilts  of 
thcso  acids  all  contain  tlie  elements  of  water,  and  proposed  forimila? 
for  them,  in  which  tlio  halt  radical  is  rcpiescntcd  ns  contiiining 
hydrogen.  These  forniul.T,  translated,  of  eonrse,  into  tho  modern 
language,  which  "Wurtz  did  so  much  to  intioduee,  aio  still  \ised  as 
the  best  representations  of  the  constitution  of  these  salts.  In  Uie 
course  of  this  investigation  he  discovered  the  curious  and  interest- 
ing compound  cuprous  hydride.  He  also  discovered  sulphophos- 
phoric  a4.-ij  and  the  oxychloride  of  phosphoiiis.  His  next  gieiit 
work  was  on  cyanuric  acid.  He  discovered  the  cyanic  ethers 
(R-N-C  — 0),  and  from  them  obtained  the  mono-alkyl  «re;is. 
From  the  cyanic  ethers  he  produced  a  class  of  subsbmces  which 
opened  tho  way  into  a  new  held  of  organic  chendstry.  On  treat- 
ing these  ethers  with  caustic  potash  he  obtained  potassium  carbon- 
ate and  an  amraoniacal  vapour.  These  vapours  he  soon  recognized 
as  animonia,  in  which  an  equivalent  of  hydrogen  had  been  replaced 
by  mcthylium,  CH^,  or  ethylinm,  CjH^.  13y  acting  on  the  cyanic 
etliers  with  his  new  bases  he  obtained  tlie  dialkyl  uieas.  In  18r)5 
he  reviewed  the  various  substances  that  had  been  obtiiiuLil  from 
glycerin,  and  came  to  the  conclasion  that  glycerin  is  a  bo»ly  of 
alcoholic  nature  formed  on  the  t;^pe  of  three  molecules  of  water,  as 
common  alcohol  is  on  that  of  one.  This  speculation  led  liim  in 
1856  to  the  discovery  of  the  glycols,  alcoholic  bodies  similarly 
related  to  the  type  of  two  molecules  of  writer.  This  disco^■eI■y  he 
worked  out  very  thoroughly,  in  investigations  on  oxide  of  cthylcnu 
and  tho  polyethylenic  alcohols.  The  oxidatiiui  of  the  glyeols 
led  him  to  homologucs  of  lactic  acid,  and  to  a  discussion  of  the 
constitution  of  the  latter.  On  this  ipiesiion  a  conrrovei-sy  arose 
witli  Kolbe,  in  the  course  of  which^iany  ini'iortant  facts  were  . 
discovered,  and  valuable  additions  were  made  to  chemical  theory. 
In  1867  Wurtz  obtained  neurinc  synthetically,  by  the  action  of 
trimetlivlamine  on  glycol-chlorhydiinc.  In  1873  he  discovered 
aldol.  CH3-CH(011)-CH,-CH0,  and  point.:d  out  its  double 
character  as  at  once  an  alcohol  and  an  aldehyde. 

His  investigations  on  the  olefincs  had  led  him  to  the  iliscovcry 
of  the  i>eculiir  behaviour  of  the  substance  called  by  him  chlor- 
hydrate  of  amylcno  and  of  its  analogues,  when  Iho  temperature' of 
their  vajiour  is  raised.  The  gradual  passage  from  a  gas  of  ajiproxi 
niately  normal  vapour  density  to  one  of  half  the  normal  dens-ily 
was  used  by  him  -as  a  powerful  argument  in  favour  of  the  opinion 
that  abnormal  vapour  densities,  such  as  those  of  sal-ammoniac  and 
pentachloride  of  phosphorus,  are  to  be  explained  by  dissociation. 
By  experiments  at  low  temperatures  and  pressures  he  obtained 
nearly  the  normal  density  in  the  case  of  the  pentachloride  of 
phosjdiorus,  and  showed  how  the  dissociation  depemls  on  the 
temperature  and  pressure.  He  took  an  active  part  in  the  discus- 
sion «s  to  the  dissociation  of  the  vapour  of  hytlratc  of  chloral,  in 
which  H.  Sainto-Clairo  Deville  and  Jl.  Berthelot  were  his  chief 
opponents.  .By  well-chosen  experiments  ho  brought  to  light  the 
facts  involved,  and  stated  the  case  Jor  dissociation  in-a  very  clear 
and  to  most  minds  very  conyincing  ivayi 

Wurtz  for  twenty  years,  from  18ri2  to  1872,  itublisheu  in  the 
AnnaUs  dc  Ckimie  d  dc  PUi/si'/uc  abstracts  of  chemical  work  done 
out  of  France.  In  1863  he  be;an,  with  the  assistance  of  ninny 
French  chemists,  thepublieation  of  the  Diclionnrtirc  dr  Chiiiiic  Pure 
et  A!>pliquec.  This  great  wnk,  manv  important  articles  in  which 
were  written  by  himself,  was  hqished  in  1878.  (Two  volumes  of 
appendix  have  since  been  added.)  In  1864  he  published  a  book  in 
two  volumes  entitled  C'hiniie  Medica/c,  and  in  1867  Lci^O)!^  fllti)u)i- 
iaircs  de  Ckimie  Jfodcrne,  an  excellent  little  text-book. which  has 
gone  through  five  editions  in  French,  and  has  been  tr.an^lated  into 
Enj;lish  by  Prof.  Greene.  In  1879  .-ippiared  his  Tliioric  Atmiiqiw, 
and  in  1885  TraiU,  de  Chimie  Biolotjtijue.     This  was  his  last  work  • 
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he  conwted  the  last  proof-sheets  himself,  and  the  last  part  of  tho 
book  was  published  a  few  weeks  after  hia  death. 

A  full  aceoont  of  the  life  and  vc>rk  of  Wartz,  with  a  list  of  hl9  pabllshcd  booka 
aad  papen.  vlll  be  found  In  the  obiCQarT  notice  by  M.  FrieJel  bt  the  Bafletin  tie 
la  Sxirlt  Chimljtit,  Tol  sllli.,  I.-Illl.,  ISSJ.  (.V.  C.  B.) 

W'tJEZBURG,  or  'Wibzberg,  the  fourth  largest  town 
in  Bavaria,  and  the  chief  town  of  the  district  of  Lower 
Franconia  in  the  north-west  of  that  kingdom,  is  situated 
on  both  sides  of  the  Main,  CO  miles  south-east  of  Frank- 
fort. An  ancient  stone  bridge  (1474-1607),  650  feet 
long,  and  adorned  with  statues  of  saints,  connects  the  two 
parts  of  the  town.  Wiirzbarg  is  quaintly  and  irregularly 
built;  many  of  the. houses  are  interesting  specimens  of 
mediaeval  antiquity;  and  the  numerous  old  churclies  recall 
the  fact  that  it  was  long  the  capital  of  an  ecclesiastical 
principality.  The  principal  church  is  the  imposing 
Romanesque  cathedral,  a  basilica  with  transepts,  begun  in 
1042  and  consecrated  in  1189.  The  four  towers,  however, 
date  from  1240,  the  (rococo)  facade  from  1711-19,  and 
the  dome  from  1731.  The  spacious  transepts  terminate 
in  apses.  The  beautiful  Marienkapelle,  a  Gothic  edifice  of 
1377-1441,  was  restored  in  1856;  it  is  embellished  with 
fourteen  statues  by  Tilman  Riemenschneidor,  who  died  at 
Wiirzburg  in  1531.  The  Stifthaug  church,  with  two 
towers  _?nd  a  lofty  -dome,  was  built  in  the  Italian 
Renaissance  style  in  1670-91.  The  bones  of  St  Kilian, 
patron  saint  of  Wiirzburg,  are  preserved  in  the  Keuniunster 
church,  which  dates  from  the  11th  century;  'Wolther  von 
der  Vogelweide  is  burie^i  in  the  adjoining  cloisters.  The 
church  of  St  Burkard  is  externally  one  of  the  best  pre- 
served architectural  monuments  in  the  city.  It  was  built 
in  1033-42,  in  the  Romanesque  style,  and  was  restored  in 
1168.  The  Late  Gothic  choir  dates  from  1494-97.  ,The 
Neubaukirche,  or  university  church,  curiously  unites  a 
Gothic  exterior  with  a  Classical  interior.  Tho  Protestant 
church  of  St  Stephen  (1782-89)  originally  belonged  to  a 
Benedictine  abbey.  Of  the  secular  buildings  in  Wiirzburg 
the  most  conspicuous  is  the  royal  (formerly  episcopal) 
palace,  a  huge  and  magnificent  edifice  built  in  1720-44  in 
imitation  of  Versailles.  The  Julius  hospital,  a  large  and 
richly  endowed  institution  affording  food  and.lodging  to 
600  persons  daily,  was  founded  in  1576  by  Bishop  Julius 
Echter  von  Mespelbrunn.  The  quaint  town-house  dates 
in  part  from  1456.  Among  the  other  chief  buildings  are 
the  Government  oflSces,  the  theatre,  the  >fax.schule,  the 
observatory,  and  the  variou.s  university  buildings.  A 
university  was  founded  at  Wiirzburg  in  1403,  but  only 
existed  for  a  few  years.  The  present?  university  was 
founded  by  Bishop  Julius  in  1582.  Owing  to  its  con- 
nexion with  the  large  hospital,  its  laboratories,  and  its  rich 
anatomical  collections,  the  medical  faculty  speedily  became 
famous,  and  has  remained  the  most  important  faeulty  at 
Wiirzburg  ever  since.  The  university  library  contains 
200,000  volumes,  and  there  are  numerous  scientific  insti- 
tutes connected  with  the  main  institution.  In  1886  it  was 
attended  by  800  students  (600  medical),  and  had  a  teach- 
ing staff  of  70  professors  and  lecturers.  Tho  other  edu- 
cational c.tt.ililiahments  of  Wiirzburg  are  numerous;  among 
thoni  is  a  music  institute,  which  gives  instruction  gratis  in 
Tocal  and  inntrumcntal  music. 

Wurzbtirg  is  surrounded  by  vineyards,  which  yield  some 
of  the  best  winps  in  Germany ;  it  also  carric-s  on  tho 
manufacture  of  l:>ccr,  leather,  tobacco,  and  railway  car- 
Dkftes.  Tho  environs  are  highly  pioture-iquo  as  well  as 
fertile  ;  tho  mont  interesting  point  is  tho  Lcistcnburg, 
on  Which  stands  tho  forlreis  of  Marienburg,  tho  resi- 
donco  nf  tho  bishops  until  1720.  This  position  was 
oocHpicd  by  a  Roman  fort,  ond  seems  to  have  been 
fortified  by  l;i»)iop  Conrad,  who  died  in  120.'!.  Tfio 
populfttinn  of  Wurjburg  in  188i  was  05,100,  of  whom 
(>00'>  wcro  ProtestADU. 


■W'lirjburg  is  one  of  tho  most  ancii-nt  and  interesniig  xo«ii.^oi 
Gertpany,  and  as  the  capital  of  an  immediate  episcopal  principaUty 
long  played  an  import.-int '  part  in  the  hi.«tory  of  the  empire."  The 
first  Dishop  was  Burkard,  consecr.tted  in  741,  though  the  town 
seems  to  have  existed  in  the  previous  century.  The  bishops  soon 
acquired  a  considerable  share  of  temporal  power,  and  in  the  15th 
century  enjoyed  the  title  of  dnkes  of  East  Franconia.  The  citizens 
of  Wiirzburg  espoused  the  cause  of  Henry  IV,  *  *'    :r  bishop^ 

and  iu  lOSG  the  town  was  twice  takon  by  tli  armies.' 

Various  imperial  diets  were  held  in  Wiirzburg.  ■  ,  ;.g  tkose 

of  1180,  when  Henry  the  Lion  was  placed  unJvr  the  Lju,  and  ol 
1209,  when  Otto  IV.  was  betrothed.  In  1525  the  rebellious  peasants 
under  Gbtz  von  Berlichingen  took  the  town,  but  were  repulsed 
from  the  Marienburg,  and  were  defeated  with  great  slauqhter  by 
the  Swabian  forces.  The  bishopric,  which  at  one  time  embr.icetl  an 
area  of  190  sqnaro  miles,  with  250.000  inhabitants,  was  .secularized 
at  the  peace  of  Luneville,  and  passed  to  Bavaria  in  1S03.  The 
peace  of  Pressburg  (1305)  transferred  it,  tinder  the  name  of  an 
electorate,  to  the  grand-duke  of  Tuscany,  who  joined  the  Coufederii- 
tion  of  the  Rhine,  assuming  the  title  grand-duko  of  Wiirzburg. 
The  congress'of  Vienna  restored  it  to  Bavaria,  .\rchduke  Charles 
defeated  Marshal  Jourdan  near  Wiirzhurg  in  \796;  and  inlSfiS  the 
bombarding  of  the  citadel  was  the  last  warlike  act  of  the  Prussian 
army  of  tho  Main.  The  Wiirzburg  conference  is  the  name  given 
to  tho  meeting  of  the  representatives  of  the  smaller  German  stntos 
in  November  1S59  to  devise  some  means  of  mutual  support  in  the 
imperial  diet.  Wiralirgum  is  the  old  Latin  form  of  the  name  of 
the  town  ;  llcrhipolis  (herb-town  ;  Wurz  is  the  German  for  root  or 
herb)  appears  iu  the  12th  century 

WYANDOTTE,  formerly  a  city  ana  the  county  se.it  of 
Wyandotte"  county,  Kansas,  L'nited  States,  had  in  1886 
a  population  of  13,840.  In  that  year  Armoiirdale-(2634) 
and  Kansas  City,  Kansas  (4755),  were  consolidated  with 
Wyandotte  under  the  name  of  Kansas  City,  Kansas.  The 
citj-  is  situated  upon  the  west  bank  of  the  Missouri  river 
and  north  bank  of  the  Kansas  river,  in  eastern  Kansa.s^ 
immediately  adjoining  the  State  line,  and  separated  by  it 
from  Kansas  City,  Missouri.  The  surrounding  country 
is  a  fertile  and  highly  cultivated  prairie.  The  city  is 
intersected  by  several  railroads,  most  of  which  are  branches 
cf  the  Missouri  Pacific  system.  It  is  rather  irregularly 
laid  out,  being  an  aggregation  of  independent  settlements, 
and  its  municipal  improvements  are  in  a  formative  stage. 
The  population  in  1886"was  21,229  (alxiut  16  per  cent  of 
foreign  birth  and  20  per  cent  coloured).  Kansas  City  is 
the  third  in  the  State  in  point  of  population. 

WYAT,  Sir  Tiiom.vs  (1503-1542),  is  an  important 
figure  historically  in  English  literature,  although  his  poetry 
does  not  rank  very  high  in  intrinsic  value.  He  was 
undoubtedly  the  leader,  tho  first  in  point  of  time,  and  the 
acknowledged  master  of  "the  company  of  courtly  makers 
who  in  the  reign  of  Heniy  VIII.,  under  Italian  influence, 
transformed  the  character  of  English  poetry.  SrRRFV  {q.v.) 
is  usually  associated  with  Wyat  in  this  leadership,  and  his 
infiucncc  was  probably  greater,  as  his  verso  was  superior 
in  fluency,  dexterity,  and  force.  But  the  priority,  the 
actual  lead,  undoubtedly  belongs  to  Wyat,  who  was  Surrey's 
senior  by  fourteen  yt^ars,  and  was  celebrated  by  tho 
younger  poet  with  all  tho  homage  of  on  cnthusiasti'" 
disciple.  That  there  should  ever  have  been  any  douM 
upon  tho  point  arises  from  the  fact  that  their  poems  were 
not  printed  till  several  years  after  both  were  dead,  that 
they  were  then  printed  together  iu  tho  same  collection 
(Tollfl'n  Misitlitny,  1557),  and  that  Surrey's  name  was 
placed  first  on  the  title-page  by  the  publi.sher,  while  his 
poems  preceded  Wyat's  in  tho  Mitcctl'iny.  It  is  to  Wy^ 
that  tho  praise  rightfully  belongs  of  being  tho  first  writot 
of  sonnets  in  Kngli.sh.  Ho  is  also  our  first  writer  of 
satires  in  tho  classical  form.  Apart  from  the  question  of 
their  services  as  pioneers  of  new  metres'  ond  a  new  vein 
of  love  sentiment,  thwc  is  a  wido  difference  in  character 
between  Surrey  and  Wyat.  Their  poetry  strongly  cor- 
rolioratc.s  the  evidence  of  their  portraits  by  llolt.iin. 
Wyat  is  much  less  bright  nnd  radiant,  of  a  grave,  fiil.ilo 
CMt,  with^»ib.voiD  o'.   humorous   moltncholy  and   satiric 
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observation.  It  b  not  known  (or  certain  tliat  AVyftt  ever 
travelled  in  Italy,  but  tho  probability  that  he  did  so  is 
strong.  AVyat's  father,  Sir  Henry,  the  owner  of  AUiaglon 
castlo  in  Kent,  wtu  a  prominent  liguro  at  the  court  of 
Henry  VII.,  and  a  residence  at  one  vf  tho  Italian  courts 
was  then  a  usual  part  of  the  education  of  a  young  man  of 
rank.  ^Vyat  was  born  in  1503,  find  we  have  no  record 
of  him  between  his  taking  his  bachelor's  degree  at 
Cambridge  at  the  age  of  liltecn  and  his  being  sworn  a 
member  of  tho  privy  council  at  the  age  of  thirty,  except 
that  be  took  part  in  the  tournament  at  a  great  feast  held 
by  the  king  at  Orecuwich  in  I52S.  Ho  was  knighted  in 
1536,  and  twice  sent  as  ambassador  to'  tho  emiieror,  a 
strong  proof  of  his  repute  as  a  statesman  and  diplomatist. 
He  died  in  1542,  in  the  course  of  a  hurried  juurney  to 
Falmouth  to  meet  and  convoy  an  ambassador  from  t^e 
ein[>eror.  AVyat  is  commonly  known  as  Sir  Thomas  Wyat 
the  elder,  to  distinguish  him  from  bis  son  of  the  same  name, 
who  headed  an  insurrection  against  Mary  in  155-1.  and 
piid  the  i>enalty  of  failure. 

\VVATT,  Jamks  (1743-1S13),  a  popular  architect,  born 
in  Staffordshire  in  1743,  who  lived  at  a  time  when  architec- 
tural taste  was  at  its  lowest  ebb.  He  spent  some  time  in 
Rome  making  measured  drawings  of  the  classical  remains, 
and  on  his  return  to  England  became  one  of  the  most 
successful  architects  of  his  time,  and  eventually  was  elected 
president  of  the  Royal  Academy.  On  t'je  death  of  Sir 
William  Chambers  in  1796,  \Vyatt  was  appointed  surveyor 
to  the  Board  of  Works.  His  chief  works  were  a  number 
of  buildings  at  Kew  for  George  III.,  all  in  the  worst  taste, 
and  Fonthill  .\bbey  for  the  rich  and  eccent'-ic  Mr  Beckford, 
author  of  Valhd:.  This  enormous  and  costly  mansicfh, 
a  sort  of  theatrical  parody  of  a  Gothic  abbey,  was  erected 
in  an  incredibly  short  space  of  time  by  relays  of  workmen 
labouring  day  and  night.  The  massive  and  lofty  tower 
collapsed  soon  after  it  was  finished,  and  a  great  part  of  this 
extravagant  architectural  freak  has  since  been  pulled  down. 
James  Wyatt  was  killed  by  a  fall  from  his  carriage  in  1  SI 3. 

WVCHERLEV,  William  (c  1640-1715),  the  typical 
"  Restoration  dramatist"  and  one  of  the  greatest  masters 
of  the  comedy  of  fepUrtee,  was  born  about  1G40  at  Clive, 
near  Shrewsbury,  where  for  several  generations  his  family 
had  been  settled  on  a  moderate  estate  of  about  i600  a  year. 
Like  Yanbrugh,  Wycherley  spent  his  early  years  in  France, 
whither,  at  the  age  of  fifceeu,  he  was  sent  to  be  educated 
in  the  very  heart  of  the  "  precious  "  circle  who  disported 
on  the  banks  of  the  Charente.  Wycherley's  friend,  Major 
Pack,  tells  us  that  his  hero  "  improved,  with  the  greatest 
refinements,"  the  "extraordinary  talents"  for  wliich  ho 
was  "obliged  to  nature."  Although  the  harmless  affecta- 
tions of  the  Rambouillets  and  Montausiers,  among  whom 
he  was  thrown,  are  certainly  "not  chargeable  with  the 
"refinements"  of  Wycherley's  comedies — comedies  which 
caused  even  his  great  admirer  Voltaire  to  say  afterwards 
of  them,  "  II  semble  que  les  Anglais  prennent  trop  de 
liberty  ct  que  les  Frani^aises  n'en  prennent  pas  assez  " — 
these  same  affectations  seem  to  have  been  much  more 
potent  in  regard  to  the  "refinements"  of  Wycherley's 
religion. 

Wycherley,  though  a  man  of  far  more  intellectual  power 
than  is  generally  Bupf>osed,  was  a  fine  gentleman  first, 
a  res|K)nsible  being  afterwards.  Hence  under  the  mani- 
pulations of  the  heroine  of  the  "Garland-"  ke  turned  from 
the  Protestantism  of  his  fathers  to  Romanism — turned  at 
once,  and  with  the  same  easy  alacrity  as  afterwards,  at 
Oxford,  he  turned  back  to  Protestantism  under  the  mani- 
pulations of  such  an  accomplished  master  in  the  art  of 
taming  as  Bishop  Barlow.  And  if,  as  Macaulay  hints, 
Wycherley's  turning  back  to  Romanism  once  more  had 
BDmething  .  to    do   with   the    patronage   and    unwonted 


liberality  of  Jnmcs  II.,  this  merely  proves  that  the  deity 
he  worshipped  was  tho  deity  of  the  "  polity  world  "  of  his 
time — gentility.  Moreover,  as  a  ]>rofcssional  fine  gentle- 
man, at  0  period  when,  as  tho  genial  Major  Pack  says,  "  the 
amours  of  Britain  would  furnish  as  diverting  memoirs,  if  well 
related,  as  those  of  Franco  published  by  Rabutin,  or  those 
of  Nero's  court  writ  by  Pctronius,"  Wycherley  was  obliged 
to  be  a  loose  liver.  But,  for  all  that,  Wycherley's  sobriquet 
of  "  Manly  Wycherley"  soems  to  have  been  fairly  earned 
by  him,  earned  by  that  frank  and  straightforward  way  of 
confronting  life  which, according  to  Pope  and  Swift,  charac- 
terized also  his  brillianc  successor  Yanbrugh. 

That  effort  of  Wycherley's  to  bring  to  Buckingham's 
notice  the  case  of  Samuel  Butler  (so  shamefully  neglected 
by  the  court  Butler  had  served)  shows  that  the  writer  of 
even  such  heartless  plays  as  The  Cuuntry  Wife  may  be 
familiar  with  generous  impulses,  while  liis  unconqiromising 
lines  in  defence  of  Buckingham,  when  the  duke  in  his  turn 
fell  into  trouble,  show  that  the  inventor  of  so  shameless  a 
fraud  as  that  which  forms  the  pivot  of  The  I'lain  Dailer 
may  in  actual  life  possess  tl'iat  passion  for  fairplay  which 
is  believed  to  be  a  specially  English  quality.  But  among 
the  "  ninety-nine  "  religions  with  which  Voltaire  accredited 
England  there  is  one  whoso  permanency  has  never  been 
shaken — the  worship  of  gentility.  To  this  Wycherley 
remained  as  faithful  to  tho  day  of  his  death  as  Congreve 
himself.  And,  if  his  relations  to  that  "  other  world  beyond 
this,"  which  the  Puritans  had  adopted,  were  liable  to 
change  with  his  environments,  it  was  because  that  "other 
world  "  was  really  out  of  fashion  altogether. 

Wycherley's  university  career  seems  also  to  have  been 
influenced  by  the  s-ame  causes.  Although  Puritanism  had 
certainly  not  contaminated  the  universities,  yet  English 
"  quality  and  politeness  "  (to  use  Major  Pack's  words)  have 
always,  since  the  great  rebellion,  been  rather  ashamed  of 
possessing  too  much  learning.  As  a  fellow-commoner  of 
Queen's  College,  Oxford,  Wycherley  only  lived  (according 
to  Wood)  in  the  provost's  lodgings,  being  entered  in  the 
public  library  under  the  title  of  "  Philosophice  Studiosus" 
in  July  16C0.  And  he  does  not  seem  to  have  matriculated 
or  to  have  taken  a  degree. 

Nor  when,  on  quitting  Oxford,  he  entered  himself  of 
the  Middle  Temple,  did  he  give  any  more  attention  to  the 
dry  study  of  -the  law  than  was  proper  to  one  so  warmly 
caressed  "  by  the  persons  most  eminent  for  their  quality 
or  politeness,"  Pleasure  and  the  stage  were  alone  oi>en  to 
him,  and  in  1672  was  produced,  at  the^ Theatre  Royal, 
Love  in  a  Wood.  With  regard  to  this  comedy  Wycherley 
told  Pope — told  him  "  over  and  over  "  till  Pope  believed 
him— believed  him,  at  least,  until  they  quarrelled  about 
Wycherley's  verses — that  he  wrote  it  the  year  before  he 
went  to  Oxford.  But  we  need  not  believe  him  :  the  worst 
witness  against  a  man  is  mostly  himself.  To  pose  as  the 
wicked  boy  of  genius  has  been  the  foolish  ambition  of  many 
writers,  but  on  inquiry  it  will  generally  be  found  that  these 
inkhorn  Lotharios  'are  not  nearly  so  wicked  as  they  would 
have  us  believe.  AVlieu  Wycherley  charges  himself  with 
having  written,  as  a  boy  of  nineteen,  scenes  so  callous  and 
so  depraved  that  even  Barbara  Palmdr's  appetite  for  pro- 
fligacy wa.s,  if  not  satisfied,  appeased,  there  is,  we  rqieat, 
no  need  to  believe  him.  Indeed,  there  is  every  rea.son  to 
disbelieve  him, — not  for  the  rea.sons  advanced  by  Macaulay, 
however,  who  in  challenging  Wycherley's  date  does  not 
go  nearly  deep  enough.  Macaulay  points  to  the  allusions 
in  the  play  to  gentlemen's  periwigs,  to  guineas,  to  the 
vests  which  Charles  ordered  to  be  worn  at  court,  to  the 
great  fire,  ic,  as  showing  that  the  comedy  could  not  have 
been  written  the  year  before  the  author  went  to  Oxford. 
We  must  remember,  however,  that  even  if  the  play  had 
been  written  in  tUfit  ysar,  and  delayed  in  its  production 
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till  1C72,  it  i3  exactly  this  kind  of  allusion  to  recent 
events  which  anj"  dramatist  with  an  eye  to  freshness  of 
colour  would  be  certain  to  weave  into  his  dialogue.  It  is 
not  that  "  the  whole  air  and  spirit  of  the  piece  belong  to 
%  period  subsequent  to  that  mentioned  by*  AVj-cherley," 
but  that  "  the  whole  air  and  spirit  of  the  piece  "  belong  to 
a  man, — an  experienced  and  hardened  young  man  of  the 
world, — and  not  to  a  boy  who  would  fain  pose  as  e.n 
experienced  and  hardened  young  man  of  the  world.  The 
real  defence  of  Wycherley  against  his  foolish  impeachment 
of  himself  is  this,  that  Love  in  a  VTood,  howsoever  inferior 
in  structure  and  in  all  the  artistic  economies  to  The 
Country  iri/e  and  The  Plain  Dealer,  contains  scenes  which 
no  inexperienced  boy  could  have  written — scenes  which, 
not  for  moral  hardness  merely,  but  often  for  real  dramatic 
ripeness,  are  almost  the  strongest  to  be  found  amongst  bis 
four  plays.  With  regard  to  dramatic  ripeness,  indeed,  if 
we  were  asked  to  indicate  the  finest  touch  in  all  Wycherley, 
we  should  very  likely  select  a  speecli  in  the  third  scene 
of  the  third  act  of  this  very  glay,  where  the  vain,  foolish, 
and  boastful  rake  Dapperwit,  having  taken  his  friend  to 
see  his  mistress  for  the  express  purpose  of  advertising  his 
lordship  over  her,  is  coolly  denied  by  her  and  insolently 
repulsed.  "  I  think,"8ay3  Dapperwit,  "  women  take  incon- 
stancy from  me  worse  than  from  any  man  breathi:ig.''' 

Now,  does  the  subsequent  development  of  Wycberley's 
dramatic  genius  lead  us  to  believe  that,  at  nineteen,  he 
could  have  given  this  touch,  worthy  of  the  hand  that  drew 
■Malvolio  ?  Is  there  anything  in  his  two  masterpieces — The 
Country  Wife  or  The  Plain  Dealer — that  makes  it  credible 
that  Wycherley,  the  boy,  could  have  thus  delineated  by  a 
single  quiet  touch  vanity  as  a  chain-armour  which  no 
shaft  can  pierce — :vanity,  that  is  to  say,  in  its  perfect 
development  ?  However,  Macaulay  (forgetting  that,  among 
the  myriad  vanities  of  the  writing  fraternity,  this  of  pre- 
tending to  an  early  development  of  intellectual  powers 
that  ought  not  to  be,  even  if  they  could  be,  developed  early 
is  at  once  the  most  comic  and  the  most  common)  is  rather 
too  severe  ujion  Wycherley'a  disingenuousness  in  regard  to 
the  dates  of  his  plays.  That  the  writer  of  a  play  far  more 
daring  than  Etheredge's  She  Woul<l  if  She  Could — and  far 
more  brilliant  too^should  at  once  become  the  talk  of 
Charles's  court  was  inevitable  ;  equally  inevitable  was  it 
that  the  author  of  the  song  at  the  end  of  the  first  act,  in 
praise  of  harlots  and  their  offspring,  should  touch  to  its 
depths  the  soul  of  the  duchess  of  Cleveland.  Possibly 
Wycherley  intended  this  famous  song  as  a  glorification  of 
Her  Grace  and  her  profession,  for  he  seems  to  have  been 
moro  dulighted  than  surprised  when,  as  he  passed  in  his 
coach  through  Pall  Mall,  ho  heard  the  duchess  address 
him  from  her  coach  window  as  a  "rascal,"  a  "villain," 
and  as  a  son  of  the  very  kind  of  lady  his  aong  had  lauded. 
For  bis  answer  was  j«erfect  in  its  readiness:  "Madam, 
you  have  been  pleased  to  bestow  a  title  on  me  which 
belongs  only  to  the  fortunate."  Perceiving  that  Her  Grace 
received  the  compliment  in  the  npirit  in  which  it  was 
mcint,  he  lost  no  time  in  calling  upon  her,  and  was  from 
that  moment  the  recipient  of  those  "  favours  "  to  which 
he  alludes  with  pride  in  the  dedication  of  the  play  to  her. 
Voltaire'ii  utory  (in  his  Lettert  on  the  Engliih  Safion)  that 
Her  firan-  \i"-i\  to  go  to  Wycherley 's  chamber.^  in  the 
Tcmpli'  di-^'iii-d  as  a  r-juntry  wench,  in  a  straw  hat,  with 
pattens  on  and  a  ba>-V'  '  ■"  >••  r  hand,  may  be  apocryphal, 
— very  likely  it  U,-  was  quite  .Hiipirfluoiis  in 

the  cose  of  the  miiit'  ..  iile.i  II.  and  Jacob  Hall, — 

but  it  at  least  shcwj  hi.w  fi mrd  wa^  the  opinion  that, 
under  such  patrona>;c  as  thi.i,  Wycherley'*  fortune  as  poet 
and  dramatist,  "eminent  fnr  his  quality  and  polilencH," 
wan  now  made. 

Cbariea,  who  had  determined  to  brin^?  up  his  ion,  the 


duke  of  Ricnmond,  like  a  prince,  was  desirous  of  secaring 
for  tutor  a  man  so  entirely  qualified  as  was  Wycherley  to 
impart  what  was  then  recognized  as  the  princely  education, 
and  it  seems  pretty  clear  that,  but  for  the  accident,  to 
which  we  shall  have  to  recur,  of  his  meeting  the  countess 
of  Drogheda  at  Bath  and  secretly  marrying  her,  the  educa- 
tion of  the  young  man  would  actually  have  been  entrusted 
by  his  father  to  Wycherley  as  a  reward  for  the  dramatist's 
having  written  Love  in  a  Woofl. 

Whether  Wycberley's  experiences  as  a  nav^l  officer, 
-which  he  alludes  to  in  his  lines  "On  a  Sea  Fight  which 
the  Author  was  in  betwixt  the  English  and  the  Dutch," 
occurred  before  or  after  the  production  of  Lou  in  a  Wood 
is  a  point  upon  which  opinions  differ,  but  on  the  whole 
we  are  inclined  to  agree  with  Macaulay,  against  Leigh 
Hunt,  that  these  experiences  took  place  not  only  after  the 
production  of  Love  in  a  Wood  but  after  the  production  of 
The  Gentleman  Dancing  Master,  in  1673.  ^\'e  also  think, 
with  Macaulay,  that  he  went  to  sea  simply  because  it  was 
the  "  polite  "  thing  to  do  so — simply  because,  as  he  himself 
in  the  epilogue  to  The  GentleiAan  Dancing  Master  says, 
"  all  gentlemen  must  pack  to  sea." 

This  second  comedy  is  inferior  to  Love  in  o  Wood,  and 
for  the  reasons  already  discus.sed  in  connexion  with  the 
works  of  another  dramatist  (see  Vandri'gh).  In  J'/u 
Relapse,  however,  the  artistic  mistake  of  blending  comedy 
and  farce  damages  a  splendid  play,  but  leaves  it  a  splendid 
play  still.  In  The  Gentleman  Dancing  Master  this  niing 
ling  of  discordant  elements  destroys  a  play  that  would 
never  under  any  circumstances  have  been  strong, — a*  play 
nevertheless  which  abounds  in  animal  spirits,  and  ,i< 
luminous  here  and  there  with  true  diamatic  points. 

It  is,  however,  on  his  two  last  comedies — Thf  Cuuiilrj/ 
Wife  and  The  Plain  Dealer — that  must  rest  Wychtrley'a 
fame  as  a  master  of  that  comedy  of  repartee  which, 
inaugurated  by  Ethcredge,  and  afterwards  brought  to 
perfection  by  Congreve  and  Vanbrugh,  supplanted  v  the 
humoristic  comedy  of  the  Elizabethans.  The  Country 
Wife,  produced  in  167.5,  is  so  full  of  wit,  ingenuity, 
animal  spirits,  and  conventional  humour  that,  had  it  not 
been  for  its  motive — a  motive  which  in  any  healthy  state 
of  society  must  always  be  as  repulsive  to  the  most  lax  as 
to  the  most  moral  reader — it  would  probably  base  survived 
as  long  as  the  acted  drama  remained  a  lileiury  form  in 
England.  So  strong,  indeed,  is  the  hand  that  could  draw 
such  a  character  as  Marjory  Pinchwifc  (the  imdoubted 
original  not  only  of  Congreve's  .Mi."^  Pruo  but  of 
Vanbrugh's  Hoyden),  such  a  character  as  S|)arkish  (the 
undoubted  original  of  Congreve's  Tattle),  suih  a  character 
as  Horner  (the  undoubted  original  of  all  those  cool 
impudent  rakes  with  whom  our  stage  ha-s  since  been 
familiar),  that  Wycherley  is  certainly  er.titlod  to  a  place 
alongside  Congrcvo  and  Vanbrugh.  And,  indeed,  if 
priority  of  date  is  to  have  its  fair  and  full  weight,  it 
seems  difiicult  to  challenge  Prof.  Spalding's  dictum  that 
Wycherley  is  "  the  most  vigorous  of  the  sot." 

In  order  to  do  ju.ilico  to  the  life  and  brilliance  of  The 
Country  Wife  we  have  only  to  comjiaro"  it  w!th  Th^ 
Country  Girl,  afterwards  made  f.xmous  by  the  acting  of 
Mrs  Jordan,  that  IJowdlerizcd  forui  of  Th-  Country  Wif 
in  which  Garrick,  with  an  objo<'t  more  |iTai»cworthy  than 
his  success,  ciidoavouretl  to  free  it  of  its  load  of  un- 
paralleled licentiousness  by  disturbini.:  md  swcctooing  the 
motive, — even  as  \'oltaire  afterward.-.  i,\\\<h  an  object  »l»o 
more  prai-seworlliy  than  his  tuccc-.s)  ciidru.  iiurcd  Id  disturb 
and  sweeten  the  motive  of  The  /*/.iih  Dealer  in  La  Prude. 
.While  the  two  I'owdlerizcd  forms  of  (JnrrirV  and  Voltaire 
arc  as  dull  as  the  ..(Vo/i  of  Poursault,  ^thc  tcxture^of 
Wycberley's  xcandalous  di  loguc  would  seem  lo  n-|ntillate 
with  the  changing  hues  of  »h<it  »ilk  or  of  the  neck  of  • 
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pipson  or  of  a  iibaken  prism,  were  it  not  timt  the  inany- 
coIoureJ  lights  rather  suggest  the  miasmatic  radiance  of  a 
foul  ditch  shimmering  in  the  sun.  It  is  easy  to  share 
Macau!.\j's  indignation  at  Wychi'rley's  satyr  like  defilement 
of  art,  and  yet,  at  the  same  time,  to  protest  against  that 
disp2rui;ement  of  their  literary  riches  which  nullifies  the 
value  of  Macaulays  criticism.  And  scarcely  inferior  vo 
Tkt  Coiinlry  M'lyV  is  The  I'lain  DeaUr,  produced  in  1C"7, — 
•  play  of  which  Voltaire  'said,  "Je  ne  eonnais  point  do 
comcdie  chez  les  anciens  ni  chez  les  moderns  ou  il  y  ait 
aatant  d'esprit."  Strong  language,  no  doubt ;  but  Voltaire 
has  prevented  it  from  seeming  too  strong  by  turning 
the  play  into  La  Prudf,  and  offering  us  in  that  a  subject 
for  com[>arison.  No  one  has  pointed  cut  the  immense 
inthiencc  of  this  comedy,  as  regards  manipulation  of 
dialogue,  u[K>n  all  our  subsequent  comedies  of  repartee, 
from  those  of  Congreve  and  Vanbrugu  to  those  of  Douglas 
Jerrold  and  T.  \V.  Robertson  ;  and,  as  to  characters,  he 
who  wants  to  trace  the  ancestry  of  Tony  Lumpkin  and 
Mrs  Hardcastle  has  only  to  turn  to  Jerry  Blackacre  and 
his  mother,  while  Manly  (for  whom  Wycherley's  early 
patron,  the  duke  of  Montausier,  sat),  though  he  is  perhaps 
overdjue,  has  dominated  this  kind  of  stage  character  ever 
since.  If  but  fe\v  readers  know  how  constantly  the  blunt 
sententious  utterances  of  this  character  are  reappearing, 
not  on  the  stage  alone,  but  in  the  novel  and  even  in  poetry, 
it  is  because  a  play  whoso  motive  is  monstrous  and  intoler- 
able can  only  live  in  a  monstrous  and  intolerable  state  of 
society  ;  it  is  because  Wycherley's  genius  was  followed  by 
Nemesis,  who  always  dogs  the  footsteps  of  the  defiler  of 
literary  art.     When  Burns  said — 

"The  rank  is  but  the  guinea -stamp 
The  man  '3  the  gowj  for  a'  that,  * 

when  Sterne,  in  Tru'ram  Shandy,  said,  "Honours,  like 
impressions  upon  coin,  may  give  an  ideal  and  local  value 
to  a  bit  of  base  metal,  but  gold  and  silver  will  pass  all  the 
world  over  without  any  other  recommendation  than  their 
own  weight,"  what  did  these  writers  do  but  adopt — 
adopt  without  improving — Manly's  fine  saying  to  Freeman, 
in  the  first  act : — "  I  weigh  the  man,  not  his  title  ;  'tis  not 
the  king's  stamp  can  make  the  metal  better  or  heavier"? 
And  yet  it  is  in  the  fourth  and  fifth  acts  that  the 
cortiscations  of  Wycherley's  comic  genius  are  the  most 
dazzling ;  also,  it  is  there  that  the  licentiousness  is  the 
most  astonishing.  Not  that  the  worst  scenes  in  this  play 
are  really  more  wicked  than  the  worst  scenes  in  Vanbrugh's 
Relapse,  but  they  are  more  seriously  imagined.  Being  less 
humorous  than  Vanbrugh's  scenes,  they  are  more  terribly 
and  earnestly  realistic ;  therefore  they  seem  more  wicked. 
They  form  indeed  a  striking  instance  of  the  folly  of  the 
artist  who  selects  a  story  which  cannot  be  actualized  with- 
out hurting  the  finer  instincts  of  human  nature.  When 
Menander  declared  that,  having  selected  bis  plot,  he  looked 
upon  his  comedy  as  three  parts  finished,  he  touched  upon  a 
subject  which  all  workers  in  drama — all  workers  in  imagin- 
ative literature  of  every  kind — would  do  well  to  consider. 
In  all  literatures — ancient  and  modfern^— an  infinite  wealth 
of  material  has  been  wasted  upon  subjects  tUatare  unworthy, 
orelse  incapable,  of  artistic  realization ;  and  yet  Wycherley's 
case  is,  in  our  literature  at  least,  without  a  parallel.  No 
doubt  it  may  be  right  to  say,  with  Aristotle,  that  comedy ' 
is  an  imitation  of  bad  characters,  but  this  does  not  mean 
that  in  comedy  art  m'ay  imitate  bad  characters  as  earnestly 
as  she  may  imitate  good  ones, — a  fact  which  Thackeray 
forgot  when  he  made  Becky  Sharp  a  murderess,  thereby 
destroying  at  once  what  would  otherwiscjhave  been  the 
finest  specimen  of  the  comedy  of  convention  in  the  world. 
.\nd  perhaps  it  was  because  Vanbrugh  was  conscious 
of  this  law  of  art  that  he  blended  comedy  with  farce. 
Perhaps  be  felt  that  the  colossal  depravity  of  intrigue  in 


whicn  the  English  comedians  indulged  needs  to  bo  not 
only  warmed  by  a  superabundance  of  humour  but  softened 
by  the  playful  mockery  of  fi.rco  before  a  dramatic  circle 
such  as  that  of  the  Restoration  drama  can  bo  really 
brought  within  human  .sympathy.  Plutarch's  impeach- 
ment of  Aristophanes,  which  allirms  that  the  master  of  the 
Old  Comedy  wrote  less  for  honest  men  than  for  men  sunk 
in  baseness  and  debauchery,  was  no  doubt  unjust  to  the 
Greek  poet,  one  side  of  whoso  humour,  and  one  alone,  could 
thvis  be  impeached,  ^ut  does  it  not  touch  all  sides  of  a 
comedy  like  Wycherley's — a  Comedy  whicli  strikes  at  the 
very  root  of  the  social  compact  upon  which  civilization  is 
built  ?  As  to  comparing  such  a  Comedy  as  that  of  the 
Restoration  with  the  Comedy  of  the  Elizabethans,  Jeremy 
Collier  did  but  a  poor  service  t»  the  cause  he  undertook 
to  advocate  when  he  set  the  occasional  coarseness  of 
Shakespeare  alongside  the  wickedness  of  Congreve  and 
Vanbrugh.  And  yet,  ever  since  Macaulay's  essay,  it  has 
been  the  fashion  to  speak  of  Collier's  attack  as  being 
levelled  against  the  immorality  of  the  "Restoration 
dramatists."  It  is  nothing  of  the  kind.  It  is  (as  was 
pointed  out  so  long  ago  as  1099  by  Dr  Drake  in  his  little- 
known  vigorous  reply  to  Collier)  an  attack  upon  the  English 
drama  generally,  with  a  special  reference  to  the  case  of 
Shakespeare.  AVhile  dwelling  upon  that  noxious  and 
highly  immoral  play  Ifamhi,  Collier  actually  .leaves  un- 
scathed the  author  of  7'he  Country  Wife,  but  fastens  on 
Congreve  and  Vanbrugh,  whose  plays — profligate  enough 
in  all  conscience — seem  almost  decent  beside  a  comedy 
whose  incredible  vis  motiix  is  "the  modish  distemper." 

That  a  stage,  indeed,  upon  which  was  given  with  applause 
A  Woman  Killed'ieith  Kindness  (where  a  wife- dies  of  a 
broken  heart  for  doing  what  any  one  of  ^Vycherley'3 
married  women  would  have  gloried  in  doing)  should,  in 
seventy  years,  have  given  with  aijplausi*  The  Country 
Wife  shows  that  in  historic  and  social  evolution,  as  in  the 
evolution  of  organisms,  "change  "and  "  progress  "  are  very 
far  from  befng  convertible  term.s.  For  the  barbarism  of 
the  society  depicted  in  these  plays  was,  in  the  true  sense 
of  the  W'Ord,  far  deeper  and  more  brutal  than  any 
bar'oarism  that  has  ever  existed  in  these  islands  within 
the  historic  period.  If  civilization  has  any  meaning  at  all 
for  the  soul  of  man,  the  Englishmen  of  Chaucer's  time, 
the  Anglo-Saxons  of  the  Heptarch)-,  nay,  those  half-naked 
heroes,  who  in  the  dawn  of  English  history  clustered  along 
the  southern  coast  to  defend  it  from  the  inva.=ion  of  Caesar, 
were  far  more  civilized  than  that  "  race  gangrenee"- — the 
treacherous  rakes,  mercenary  slaves,  and  brazen  strumpets 
of  the  court  of  Charles  II.,  who  did  their  best  to  substitute 
for  the  human  passion  of  love  (a  passion  which  was  known 
perhaps  even  to  pala;olithic  man)  the  promiscuous  inter- 
course of  the  beasts  of  the  field.  Yet  Collier  leaves 
Wycherley  unassailed,  and  classes  Vanbrugh  and  Congreve 
with  Shakespeare! 

It  was  after  the  success  of  The  Plain  Dealer  that  the 
turning-point  cam*  in  Wycherley's  career.  The  great 
dream  of  all  the  men  about  town  in  Charles's  time,  as 
Wycherley's  plays  all  show,  was  to  marry  a  widow,  young 
and  handsome,  a  peer's  daughter  if  possible, — but  in  anj 
event  rich,  and  spend  her  money  upon  wine  and  women. 
While  talking  to  a  friend  in  a  btekseller's  shop  at  Tun- 
bridge,  Wycherley  heard  IVie  Plain  Dealer  asked  for  by 
a  lady  who,  in  the  person  of  the  countess  of  Drogheda, 
answered  all  the  requirements.  An  introduction  ensued, 
then  love-making,  then  marriage — a  secret  marriage,  for 
fearing  to  lose  the  king's  patronage  and  the  income*there 
from,  Wycherley  still  thought  it  politic  to  pass  as  e 
bachelor.  He  had  not  seen  enoiigh  of  life  to  learn  that  in 
the  long  run  nothing  is  politic  but  "  straightforwardness. " 
Whether  because  his  countenaace  wore  a  pensive  and  aub-. 
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dued  expression,  suggestive  of  a  poet  who  bad  married 
a  dowager  countess  and  awakened  to  the  situation,  or 
whether  because  treacherous  confidants  divulged  his  secret, 
does  not  appear,  but  the  news  of  his  marriage  oozed  out, 
-i-it  jeached  the  royal  ears,  and  deeply  wounded  the 
father  anxious  about  the  education  of  his  son.  Wycherley 
lost  the  appointment  that  was  so  nearly  within  his  grasp^ 
— lost  indeed  the  royal  favour  for  ever.  He  nerer  had  an 
opportunity  of  regaining  it,  for  the  countess  seems  to  have 
really'  loved  him,  and  Lovt  in  a  Wood  had  proclaimed  the 
writer  to  be  the  kind  of  husband  whose  virtue  prospers  best 
when  closely  guarded  at  the  domestic  hearth.  Wherever  he 
went  the  countess  followed  him,  and  when  she  did  allow 
him  to  meet  his  boon  companions  it  was  in  a  tavern  in 
Bow  Street  opposite  to  his  own  house,  and  even  there  under 
certain  protective  conditions.  In  summer  or  in  winter  he 
was  obliged  to  sit  with  the  windpw  open  and  the  blinds 
up,  so  that  his  wife  might  see  that  the  party  included  no 
member  of  a  sex  for.  which  her  hnsband's  plays 'had 
advertised  his  partiality.  She  died  at  last,  however,  and 
left  him  the  whole  of  her  fortune.  But  the  title  to  the 
property  was.  disputed  ;  the  costs  of  the  litigation  were 
heavy — so  heavy  that  his  father  was  unable  (or  else  he 
was  unwilling)  to  come  to  his  aid ;  and  the  result  of  his 
marrying  the  rich,  beautiful,  and  titled  widow  was  that 
the  poet  was  thrown  into  the  Fleet  prison.  There  he 
languished  for  seven  years,  being  finally  released  by  the 
liberalitj  of  James  II., — a  liberality  which,  incredible  as 
it  seems,  is  too  well  authenticated  to  be  challenged. 
James  had  been  so  much  gratified  by  seeing  The  Plain 
Dealfr  acted  that,  finding  a  parallel  between  Manly's 
"manliness"  and  his  own,  such  as  no  spectator  had 
before  discovered,  he  paid  off  Wyclx  '-^v's  execution 
creditor.  Other  debts  still  troubled  Wycherley,  however, 
and  he  never  was  released  from  his  embarrassments,  not 
even  after  succeeding  to  a  life  estate  in  the  family  property. 
In  coming  to  Wycherley's  death,  wc  come  to  the  worst 
allegation  that  has  ever  been  made  against  him  as  a  man 
and  as  a  gentleman.  At  the  age  of  seventy-five  he  married 
a  young  girl,  and  is  said  to  have  done  so  in  order  to  spite 
his  nephew,  the  next  in  succession,  knowing  that  he 
himself  must  shortly  die  and  that  the  jointure  would 
impoverish  the  estate.  No  doubt  it.  is  true  enough  that 
ho  did  marry  the  girl  and  did  die  eleven  days  afterwards.; 
but,  if  we  coR:>ider  that  the  lady  he  married  wa«  young 
and  an  heire^  (or  was  supi>o.<!cd  to  be  an  heires.s),  and  if 
we  further  consider  how  diPicult  it  was  for  an  old  gallant 
of  Wycherley's  extraordinary  personal  vanity  to  realize  his 
true  physical  condition,  we  may  well  suppose  thai,  even  \i 
he  talked  about  "  marrying  to  spite  his  nephew,"  ho  did 
■o  as  a  cloak  for  other  impulses,  such  as  senile  desire  or 
senile  cupidity,  or  a  blending  of  these  impulse!!. 

Wycherley  wrutc  verses,  and,  when  quite  an  old  man, 
prepared  them  for  the  prcm  by  the  aid  of  Alexander  Pope, 
then  not  much  more  than  a  boy.  liut,  notwithstanding 
all  Po]h,''h  tinkering,  they  remain  contemptible.  Ho  died 
in  December  ITI.'i,  and  was  buried  in  the  vault  of  the 
church  in  C'nvcnt  Garden.  (T.  w.) 

WYCLIFFE,"  or  Wyclif,  Jony  (c.  1320-1381),  was 

*  A  IV»(*  (•  r^'^^-^ry  ftt  (n  tV,»»  tj^ll-nr  f^f  Wv-'l-f^"'?  name.  Out  of 
thir*.''  f  "  y  "  in   tli« 

fln'.  .i,-rA,)nl«  nhow 

fonr  V  .  .,      ^  _     ,.  .rt.^lnly  refer  to 

th*  nlnrmn.     In  sot  on>  of  thn*  l>  thir*  %  "ck"  (thounh  onr*  % 
"k*")  (-•   Mr   F.    II     M^llti-w,    In    th'   Arn^rmv,   .''">»    7,    1S8«V 
Til' 
I.  I 

dtn*  ■  .:..■  ,   '    :      , , 

which  w«  1  nia*t  ti«  dvciilKl  by  nMfiv, 

aod  th«  ■[  .ctr  i*  that  of  th«  vtlt«f;a 

fr«»ni  nhifh   \\ )   .1"     •'.  tw^a   r.^*  r.in  ■■  ;  It  >«  aUfi  prefcrre'i  l-y  Iho 

»Ulan  of  th<  W;<liir«  fiibia,  bj   Mllmwi,  nml  bjr   BInhnp  Btubba, 


born,  according  to  Inland,*  onr  single  authority  on 
the  point,  at  Iprcswel  (evidently  the  place  now  called 
Hipswell),  a  mjle  from  RichmjiDd,  in  Yorkshire.  The 
date  may  have  been  somewhere  about  1320.  Leland 
elsewhere  mentions  that  he  "drew  his  origin"  from 
Wyclifte-on-Tees  {ColUctanta,  ii.  329),  so  that  his  lineage 
was  of  the  ancient  family  which  is  celebrated  by  Scott  in 
Marmion.  The  AVycliffes  had  a  natural  connexion  with 
the  college  at  Oxford  which  had  been  founded  in  the 
latter  part  of  the  previous  century  by  their  neighbours, 
the  Balliols  of  Barnard  Castle;  and  to  Balliol  College, 
then  distinctively  an  "arts"  college,'  John  Wyclitle  in 
due  time  proceeded.  It  has  been  generally  believed,  and 
was  in  fact  believed  not  many  years  after  his  death,  that 
he -was  a  fellow  of  Merton  College  in  1356;  but  in  alt 
probability  this  identification  rests  upon  a  confusion  with 
another  and  contemporary  John  Wyclifle.  That  the 
future  reformer  was  a  fellow  of  Balliol  College  is  implied 
in  the  fact  that  some  time  after  135C,  but  before  the 
summer  of  1360,  he  was  elected  master  of  the  college. 
This  office  he  held  but  a  short  time.  So  soon  as  1361  he 
accepted  a  college  living,  that  of  Fillingham  in  Lincoln- 
shire, and  probably  left  Oxford  for  some  time.  In  1363, 
however,  he  was  back  again,  this  time  resident  in  Queen's 
College,  where  he  seems  to  have  rented  rooms  at  various 
dates  from  this  year  onwards  ;*•  on  the  13th  Ajiril  1378  ho 
obtained  from  his  bishop  leave  of  absence  "  insistendo 
literarum  studio  in  universitate  Oxon.  per  biennium," 
and  in  the  following  November  he  exchanged  his  benefice 
for  one  more  conveniently  situate,  at  Ludgarshall,  in 
Buckinghamshire.  A  certain  amount  of  residence  at 
Oxford  was  necessary  if  he  was  now  proceeding  to  a 
degree  in  divinity,  and  still  more  if.  as  is  generally  under- 
stood, he  is  the  same  person  with  the  John  WycCffe  who 
was  appointed,  December  1 305,  to  the  wardenship  of 
Canterbury  Hall,  a  house  which  Archbishop  Islip  had  liitely 
founded  for  a  mixed  body  of  monks  and  secular  clergy- 
men, and  then,  changing  his  mind,  had  filled  exclusively 
with  the  latter.  His  successor  Archbishop  Langham  in 
13G7  rai'ersed  the  arrangement,  expelled  Wycliffe  and  his 
colleagues,  and  substituted  monks.  \Vycliffc  appealed  to 
Rome  and  lost  his  ca^e,  1370.  There  seems  tio  reason  to 
dispute  the  legality  of  the  action  either  of  Archbishop 
Ijingham  or  of  the  cardinal  who  tried  the  appeal  at 
Yiterbo  ;  but  Wycliffo  no  doubt  felt  himself  hardly  used, 
and  (if  he  be  rightly  identifitd  with  the  reformer)  the 
experience  may  huvc  confirmed  him  in  some  of  the 
opinions  which  are  characteristic  of  his  subsequent  career, 
and  which  have  been  attributed,  but  only  on  the  Ruthority 
of  a  bitter  opponent,  Thonjas  Nctter  of  WaUlen,  to  dis- 
appointment at  not  receiving  tho  bishopric  of  Worcester 
(perhaps  at  its  voidanco  in  136$).  But  the  doubt  as  to 
the  identification  in  tho  ono  case,  and  tho  suspicion  attach- 
ing to  tho  evid.encc  in  tho  other,  may  disincline  us  to 
reason  about  the  motives  •which  directed  Wyclifle  on  to 
tho  path  of  reform. 

Amnnp  thi-  rcit  "  Wyclif"  hu  th(>"inipporl  o(  SUirlcy,  of  Mr  T.  Arnold, 
»n<l  of  the  Wyclif  ftoclrty  ;  while  "  Wicllf"  U  the  popuUr  fonn  In 
Germany. 

•  llinfrnry,  Stow'i  tranvripl,  Bo<llri«ii  Library,  Tunner  MS.,  p. 
4CI,  f.  tl  (Ulinil'i  origin.ll  hclnft  mutilaled  at  thU  plare).  Hoamo 
lnl»prinli-il  till-  n«mo  "Sprr«wol,"  ami  thus  act  all  WyclUfe'a  Wo- 
grafltrm  on  a  wrarrh  aflrr  a  vox  nihili. 

•  Hee  a  ilocnnirnt  of  1.125  jirinled  In  the  appendix  to  the  Fovrik 
Rrparl  rf  the  Hiatorical  Manu»cripta  Coniniii<ion,  p.  442  »y.  Ero- 
Ti«ton  for  th*w>lowiral  atMHr  wa«  ma'l"  br  tho  brnrfartion  of  .Sir  Philip 

-     i       •  > :•  -,      ■     •        T4_  ]SSB). 

:  .n  ui«ijr 
>i..  that 
\\  )iii  nDiTcrailT  career  at  XiHren'a  CwUrjjp.      11  \*  Mulred 

1  n  whether  uiii  bo  not  yet  another  John  Wyfliil-  ;  •<« 

Mr  11.  1.  i;iiry"a  remark<  in  the  Stomd  Rtfcn  of  Iht  ilutvricai 
Maniiiirript*  CoinmUalon,  appendix,  p.  141  tf. 
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S.imo  yehn  indeed  before  this  time  bo  Imd  thrown  himself 
jrtibliclT  into  the  Jefcnce  of  what  liaci  become  the  nntiontil 
resistance  to  tlio  jvipacy  at  Avignon,  closely  associated 
*s  the  Utter  was  with  the  interests  of  France.  Ho  had 
entered  the  service  of  the  royal  court,  a(?d  apparently  as 
king's  cbaplain  ("peculiaris  regis  clericus  ")  had  published 
»  tract,  Dfi'i-min'-ilin  qustiam  lU  Dominin,  in  8iipi>ort  of 
the  action  of  parliament  in  1306,  when  it  repudiated  the 
tribute  duo  to  the  pope.  The  tract  is  of  interest,  not  only 
because  it  contains  the  first  trace  of  the  writer's  special 
doctrine  of  "dominium"  or  lordship  (adjusting  the 
spiritJol  relation  to  a  feudal  framework),  but  also  because 
It  shows  the  lino  of  thought  by  which  \^yclifle's  position 
Wcame  determined  in  a  sense  hostile  to  the  papal  system. 
It  was  not  at  the  outset  dogmatic  but  political  clemcu's 
in  it  which  provoked  his  censure.  He  disputed  the  right 
of  the  spiritual  power  to  interfere  in  temporal  matters, 
»nd  was  gradually  led  on  to  deny  the  lawfulness  of  any 
temporal  po-sscssions  of  the  church,  and  thus  to  become 
the  common  enemy  of  the  beneficed  clergy  and  of  the 
•■ndowod  monk^  ;  with  tlie  friars  he  was  at  present  on 
friendly  terms.  Wycliflo  thus  drew  from  Richarl  Fitz- 
Kalph,  archbi.shop  of  Armagh,  whoso  instruction  he  may 
have  personally  followed  in  bis  youth,'  his  doctrine  of 
"  dominium,"  which  the  latter  had  employed  against  the 
friars  and  in  favour  of  the  endowed  clergy ;  while  at  the 
same  time  he  combined  it  with  the  doctrine  of-  the 
excellence  of  "evangelical  poverty"  whic6  he  derived  from 
^Villiam  of  Ockham  and  the  tradition  h^  the  Spiritual 
Franciscans  nearly  half  a  century  earlier.  AVj-cliffe's 
position  may  appear  paradoxical  ;  but  in  truth  he  made  a 
selection  from  the  discordant  views,  and  built  up  a  con- 
sistent theory  of  his  own,  of  which  the  salient  principles 
were  (1)  that  sin  deprived  a  man  of  nil  right  to  possess 
anything;  (2)  that  all  property  should  be  held  in  common ; 
(3)  that  the  spiritual  power  is  entirely  separate  from  the 
civil,  and  thus  (4)  that,  should  it  overstep  its  bounds  and 
come  into  contact  with  temporal  concerns,  it  becomes 
thereby  subject  to  civil  jurisdiction  ;  (5)  that  the  church 
should  hold  no  property;  (6)  that  excommunication  is  of 
no  effect  unless  justified  by  the  sin  of  him  against  whom 
it  is  directed  ;  and  (7)  that  in  no  case  should  it  be  pro- 
nounced for  any  offence  connected  with  temporal  affairs. 
These  views  are  expounded  in  Wyclitfe's  several  treatises 
r-  Dominio,  which  were  written  some  time  before  1377 
oad  probably  not  long  after  1370,  though  their  precise 
aate  has  not  yet  been  established. - 

Plainly  such  a  writer  was  likely  to  bo  useful  to  the 
court,  where  John  of  Gaunt  was  now  supreme, — especially 
since  Wycliffe  enjoyed  the  reputation  of  an  unmatched 
proficiency  in  the  scholastic  learning  of  his  day.  On  the 
7th  April  1374  he  was  presented  by  the  cro«Ti  to  the 
rectory  of  Lu*terworth,  in  Leicestershire,  which  he  held 
until  his  death;  and  on  the  following  July  2Glh  he  was 

'  Archl.ishop  FitzIUlph  haj  hftn  a  fcllo\7  of  Balliol  College,  and 
<ru  vice-chancellor  of  the  aniversity  in  or  about  1333  (A.  i  Wood, 
Fa~ii  Ovn.,  p.  21,  eci.  Gutch,  1790).  Ilia  work,  on  nhich  VVyclife 
fnainlj  baaed  his  theory,  U  entitled  De  PauperU  Salvatoris,  and  eyUt-s 
only  in  manuscript ;  bat  Mr  B.  L.  Poole  is  preparing  the  f;rcater 
p«rt  of  it  for  publication.  An  old  legend  makes  Sv'yclilTe  tal:e  part 
in  the  irchbishop's  controversy  with  the  fri.ars  bo  early  a',  1360.  It 
•  wu  luipe-tcd  by  Robert  V'aughan,  and  then  denied  by  jhiiley.  The 
further  researches  of  Dr  Lechler  h?ve  placed  the  I."'  date  at -which 
Wycliffe  began  his  opposition  to  the  friars  on  a  sure^  »vundation  ;  and 
tke  fact  has  l>een  conftnned  decisively  by  the  pu'.lication  of  the  St 
Albans  Chrmieon  Anglim,  by  Mr  E.  M.  Thompsto,  in  1874  (see  pp. 
118,  118),  and  more  recently  by  that  of  the  reformer's  earlier  Latin 
>orks. 

'  It  is  uniformly  a^^serted  that  Wycliffe  fell  into  heresy  after  his 
admission  to  the  degree  of  doctor  (Fate.  Ziz.,  p  2).  The  process  about 
Canterbury  Hall  makes  the  warden  B.D.  in  1367  or  ISOS  (Lyte,  p. 
252,  D.  6), — 80  that  if  he  be  the  reformer  'ffe  have  an  approximate 
lerminut  a  quo  tat  his  inception. 


nominated  one  of  the  royal  ambassadors  to  proceed  to 
Bruges  to  confer  with  the  papal  representatives  on  the 
long-vexed  question  of  "  proN-isions."  The  rank  he  took  ia 
shown  by  the  facts  that  his  name  stands  second,  next  nfter 
that  of  the  bishop  of  Bangor,  on  the  commission,  and  that 
ho  received  jmy  at  the  princely  rate  of  twonly  shillings 
per  diem.  Tho  commission  itself  was  appointed  in  con- 
sequence of  urgent  and  repeated  comploints  on  tho  part 
of  the  Commons,  but  the  negotiations  were  practically 
fruitless;  the  king  had  an  interest  in  keeping  up  the 
system  of  papal  provisions  and  reservations,  and  it  could 
hardly  be  expected  th.*t  any  coniesfions  that  might  be 
gained  by  his  commissioners  would  imply  more  than  a 
temporary  compromisa  or  an  illusory  advantage.  Yet  it 
is  possible  th.at  the  real  result  of  the  negotiat'  .is  is  to  be 
found,  not  in  the  formal  stipulations,  hut  in  ,ertain  articles 
not  then  committed  to  writing  which  were  laid  before  the 
English  parliament  in  February  1377. 

Some  time  after  his  return  \Vycliffo  was  given  the  pre- 
bend of  Aust  in  the  collegiate  church  of  Westbury-on- 
Trim,  which  he  held  but  a  short  time,  the  corfirmation  of 
his  appointment  (Moveinber  G,  1370)  being  followed  within 
a  fortnight  by  the  grant  of  the  benefice  to  another  person. 
Henceforth  he  lived  mainly  at  Lutterworth  and  Oxford, 
making,  however,  frequent  and,  as  it  seems,  prolonged 
visits  to  London  from  time  to  time.  He  assumed  the 
position  of  a  popular  preacher  there,  and  delighted  an 
audience  already  sufficiently  disaffected  towards  the  rich 
and  powerful  clergy.  He  was  also  closely  allied  with 
John  of  Gaunt,  who  welcomed  him  as  an  instrument 
towards  his  design  of  humbling  the  cliurch.  ^yycliffe 
indeed  expressly  refused  to  affirm  that  it  was  in  such  a 
condition  as  to  deserve  spoliation  ;  but  when  to  this  he 
added  that  the  decision  was  the  affair  of  statesmen, 
"  politicorum  qui  intendunt  praxi  et  statui  regnorum " 
{De  Civili  Dominio,  i.  37,  p.  269),  it  is  plain  that  his  theory 
might  readily  commend  itself  to  tho  duke,  while  the 
proviso  could  only  increase  the  hostility  towards  him  of 
the  endowed  clergy.  For  some  years  he  was  suffered  to 
spread  his  doctrines  without  hindrance.  The  archbishop 
of  Canterbury,  Simon  Sudbury,  had  no  mind  to  proceed 
against  him  until  at  length  the  pressure  of  the  bishops 
compelled  him  to  summon  the  dangerous  preacher  to 
appear  before  the  bishop  of  London  and  answer  certain 
charges  laid  against  him.  The  nature  of  these  accusations 
is  not  stated,  but  their  purport  can  hardly  bo  doubtful. 
On  the  19th  February  1377  Wycliffe  made  his  appearance 
at  -St  Paul's.  He  was  accompanied  by  the  duke  of 
Lancaster,  by  Lord  Percy  the  tnarshal  of  England,  and  by 
four  doctors  of  the  four  mendicant  orders.  The  trial, 
however,  came  to  nothing;  for,  before  Wycliffe  could  open 
his  mouth,  the  court  was  broken  up  by  a  rude  brawl 
between  his  protectors  and  Bishop  Courtenay,  ending  in  a 
general  riot  of  the  citizens  of  London,  who  were  so  much 
enraged  by  the  insult  to  their  bishop  in  his  own  Cathedral 
church — coming  as  this  did  at  the  same  time  as  a  serious 
attempt  at  an  invasion  by  the  duke  in  parliament  of  their 
civic  liberties  (Chron.  Aitgl.,  p.  120)— thct  they  would 
have  sacked  his  palace  of  the  Savoy  had  not  Courtenay 
himself  intervened. 

Wycliffe  had  escaped  for  the  time,  but  liis  enemies  did 
not  rely  solely  on  their  own  weapons.  Probably  before 
this  they  had  set  their  case  before  the  pope;  and  towards 
tho  end  of  May  five  bulls  wero  issued  by  Gregory  XL, 
who  had  just  returned  to  Rome  from  Avignon,  condemning 
eighteen  (or  in  other  copies  nineteen)  "  conclusions  ""drawn 
from  Wycliffe's  Writings.  All  tho  articles  but  one,  are 
taken  from  his  first  book  De  C'iid/i  Dominio,  the  recent 
publication  of  which  shows  the  charges  to  be  honestly 
made  and  the  quotations  to  be  entirely  free  from  any 
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Buspicion  of  unfairness.  The  bulla  truly  stated  \Vyclifie's 
intellectual  lineage ;  he  was  follovring  in  the  error  of 
Marsiglio  of  Padua  ;  and  the  articles  laid  against  him  are 
concerned  entirely  with  questions  agitated  between  church 
and  state — how  far  ecclesiastical  censures  could  lawfully 
affect  a  man's  civil  position,  and  whether  the  church  had 
a  right  to  receive  and  hold  temporal  endowments.  The 
bolls  were  addressed  (May  22)  to  the  archbishop  of 
Canterbury  and  the  bishop  of  London,  the  university  of 
Oxford,  and  the  king.  The  university  was  to  take 
Wycliffe  and  send  him  to  the  prelates ;  the  latter  were 
then  to  examine  the  truth  of  the  charges  and  to  report  to 
the  pope,  Wycliffe  being  meanwhile  kept  in  confinement 
The  execution  of  the  papal  bulls  was  impeded  by  three 
separate  causes, — the  king's  death  on  the  21st  June  ;  the 
tardy  action  of  the  bishops,  who  enjoined  the  university 
to  make  a  report,  instead  of  simply  sending  TiVyclifie  to 
them  ;  and  the  unwillingness  of  the  university  to  admit 
external  authority,  and,  above  all,  the  pope's  right  to  order 
the  imprisonment  of  any  man  in  England.  The  con- 
vocation, indeed,  as  the  St  Albans  chrouicler '  states  with 
lamentation,  made  serious  objections  to  receiving  the  bull 
at  all ;  and  in  the  end  it  merely  directed  Wycliffe  to 
keep  within  his  lodgings  at  Black  Hall  for  a  time. 

If  the  university  was  disj^sed  to  favour  the  ref5rmer, 
the  Government  was  not  less  so.  John  of  Gaunt  was  for 
the  moment  in  retirement ;  but  the  mother  of  the  young 
king  appears  to  have  adopted  his  policy  in  church  affairs, 
and  she  naturally  occupied  a  chief  position  in  the  new 
council.  As  soon  as  parliament  met  in  the  autumn  of 
1377  Wycliffe  was  consulted  by  it  as  to  the  lawfulness  of 
prohibiting  that  treasure  should  pass  out  of  the  country 
in  obedience  to  the  pope's  demandL  Wycliffe's  affirmative 
judgment  is  contained  in  a  state  paper  still  extant ;  and 
its  tone  is  plain  proof  enough  of  his  confidence  that  Lis 
views  on  the  main  question  of  church  and  state  had  the 
support  of  the  nation.-  Indeed  he  had  laid  before  this 
same  parliament  his  answer  to  the  pope's  bulls,  with  a 
defence  of  the  soundness  of  his  opinions.  His  university, 
moreover,  confirmed  his  argument ;  his  tenets,  it  said,  were 
true  (i.e.,  orthodox),  though  their  expression  was  such  as 
to  admit  of  an  incorrect  interpretation.  But  Wycliffe  was 
still  bound  to  clear  himself  before  the  prelates  v.ho  had 
summoned  him,  and  early  in  1378  he  appeared  for  this 
purpose  in  the  chapel  of  Lambeth  Palace.  His  written 
defence,  expressed  in  some  respects  in  more  cautious 
language  than  he  had  previously  used,  was  laid  before  the 
council;  "but  it*  acssitin  was  rudely  interrupted,  not  only 
by  an  inroad  of  the  I.ondon  citizens  with  a  crowd  of  the 
rabble,  but  also  by  a  messenger  from  the  princess  of  Wales 
enjoining  them  not  to  pass  judgment  against  Wycliffe ; 
and  thus, a  second  time  he  escaped,  cither  without  sentence, 
or^at  most  with  a  gentle  rfrjurit  that  he  would  avoid  dis- 
cu-uing  the  matters  in  question.  Meanwhile  bis  "  pro- 
testatio  "  was  sent  on  to  Rome. 

In  the  autumn  of  this  year  WyclilTo  was  once  jiore 
called  upon  to  prove  his  loyally  to  John  of  Gaunt.  The 
duko  had  violated  the  sanctuary  of  Westminster  by  sending 
a  band  of  armed  men  to  seize  two  knights  who  had  taken 
refuge  there.  They  resisted,  and  one  of  thcni  was  killed. 
After  a  while  the  bishop  of  London  excommunicated  nil 
conccrru'd  iu  Ihn  crime  (excepting  only  the  king,  his 
mother,  and  his  uoclo),  and  preached  against  tbo  culprits 

'  WJi"n  he  my  tint  thn  ).,ill  wai  onljf  rec»l»ccl  lit  Oifonl  ihartljr 
btfora  C'hri«tma»,  K"  i«  ftp]'.irriit]y  ronfoun<lln)i  It  with  the  prelalei' 
nui<Ut«,  which  i<  tUl«l  I^ccmbir  18  (Li«iri>,  lOiwDdix  xril.)— CAron. 
Amgl.,  f.  173. 

•  In  on*  Ux'.  ■  f  tti!<  !  .nmrtil  a  nott  In  Ajiprmlnl,  to  lh«  cffKrt  thnt 
th*  coanrll '  ■'.»  wh'.prai  tourhinfitho  roaltrr  llicrrin 

oonlilnM  (/  1,  p.  271).     Thit,  tt  tree,  wm  appar- 

tOtlj    ft    ro*ft4>tlir   ui    j.|.x^ai,,    '... 


I  publicly  at  St  Paul's  Cross.  The  duke,  fearing  the  anger 
I  of  the  Londoners,  arranged  that  the  ensuing  parliament 
E''ould  be  held  at  a  safe  distance,  at  Gloucester,  and,  it 
was  rumoured,  proposed  to  bring  before  it  a  sweeping 
scheme  of  spoliation  of  church  property.  Wycliffe  was 
required  to  write  an  apology  for  the  duke's  actions  at 
Westminster.  His  paper,  which  is  still  preserved,  and 
forms  part  of  the  De  Eed^sia,  seeks,  without  excusing  the 
homicide,  to  lay  down  the  limits  within  which  the  privilege 
of  asylum  is  permissible,  and  mainti\ins  that  the  duke  was 
right  in  invading  the  sanctuary  in  order  to  b^ing  escaped 
prisoners  to  justice.  But  the  duke's  whole  behaviour 
seems  to  have  been  high-handed,  and  Wycliffe  can  with 
difficulty  be  excused  from  a  charge  of  subserviency  to  hia 
patron. 

The  year  1378  forms  a  tnrning  point  in  Wycliffe's  career. 
The  schism  in  the  papacy  caused  by  the  election  in 
September  of  Clement  VII.  in  opposition  to  Urban  VL 
slowly  decided  Wycliffe  towards  a  more  revolutionary 
attitude  with  respect  to  the  Roman  see,  a  power  which 
he  now  convinced  himself  was  at  the  root  of  the  disorders 
of  the  church.  He  set  on  foot  an  active  propaganda, 
choosing  the  two  special  means  of  sending  forth  his 
"  poor  "  or  "  simple  priests  "  to  preach_  pure  doctrine 
throughout  the  countr)-,  and  of  making  the  first  complete 
EnglisTi  version  of  the  Bible.  This  latter  work  was  mainly 
executed  by  Wycliffe  himself,  but  his  friend  Nicholas 
Hereford  did  part  of  the  Old  Testament.  Afterwards  the 
whole  was  revised  by  John  Purvey,  who  assisted  Wycliffe 
in  his  parish  duty  at  Lutterworth,  and  finisjied  his  edition 
probably  not  long  after  the  reformer's  death.  Most 
existing  copies  are  of.  the  latter  redaction-,  which  is  printed 
in  parallel  columns  with  the  older  one  in  the  great  edition 
of  the  version  edited  by  J.  Forshall  and  Sir  F.  Maddec 
(Oxford,  1S51).  Wycliffe's  translation  of  the  Bible,  and 
still  more  bis  numerous  English  sermons  and  tracts, 
establish  his  now  undisputed  position  as  the  founder  of 
English  prose  \\Titing. 

Wycliffe's  itinerant  preachers  were  not  .necessarily 
intended  to  work  as  rivab  to  the  beneficed  clergy.  The 
idea  that  underlay  their  mission  was  rather  analogous  to 
that  which  animated  Wesley  four  centuries  later.  Wyclifft 
aimed  at  supplementing  the  services  of  the  church  by 
regular  religious  instruction  in  the  vernacular  ;  and  his 
organization  included  a  good  number  of  njcn  who  held  or 
bad  held  respectable  positions  in  their  colleges  at  Oxford. 
The  influence  of  their  teaching  was  soon  felt  throughout 
the  country.  The  common  people  were  rejoiced  by  the 
plain  and  homely  doctrine  which  dwelt  chiefly  on  the 
simple  "  law  "  of  the  gospel,  while  they  no  doubt  relished 
the  denunciation  of  existing  evils  in  the  church  which 
formed,  as  it  were,  the  burthen  of  such  discourses.  The 
feeling  of  dL-satfection  against  the  rich  and  careless  clergy, 
monks,  and  friars  wa.s  widespread  but  undefined.  Wycliffe 
turned  it  into  a  definite  channel  (ho  was  now  persuaded 
that  the  friars  were  as  bad  as  iho  monks)  ;  he  insensibly 
passed  from  an  assailant  of  the  papal  to  an  n.«sailant  of 
t!'o  sacerdotal  power  ;  and  in  this  way  ho  was  led  to  reject 
the  iistinclive  symbol  of  that  power,  the  doctrine  of  tnin- 
substantiation.  It  waft  in.  the  summer  of  1381  '  that 
Wycliiro  propounded  at  O.\iord  n  set  of  theses,  substituting 
for   the   ai  rcditcd  -doctrine   of   the   church   one   which 


•  ThU  l«  tin  II  '«  given  In  th«  Fnjriruli  ITlz.Ttinrvm.     Wool,  hnw. 
•T»r,  m«ke«  Ucrtr,   rh»nrrllor  In  ).'-  Hut  If  W% 

hotciy  w««  fini  put  forth  In  Iho  lar  .-onu  to  W 

linii- f     ■' -         •  •on  »dJ  Ihrn  I   . ...hop'i  »uroiii- .      '.. 

Ihr  I  \|iy.     It  U  »jfc»t  therefore  to  !»•«  th»  ilitt 

of  t:  .rum  nnilislnrl"-.).     Th»  r«««nl(i'  lUfoU  Id 

June   l„cvl,  uiil  tlic  nuinlrr  o(  AnhW.hnp  Sucll'Ury,  m»jr  •'■Hiflently 
account  lgr   Iho  lnlervi.1  botwcsn  the  Ozfonl  »nJ  th»  Looduo  pru 
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ftllowcd  the  real  presence  of  Christ  in  the  consecrated 
element.^  but  denied  nny  change  of  substance,  a  doctrine 
praotioally  undistinguisbablo  (unless  by  its  scholastic  form) 
from  the  modern  Lutheran  doctrine.  The  theologians  of 
the  university  were  at  once  roused.  The  chancellor, 
William  Uerlon,  sat  with  twelve  doctors  (half  of  whom 
were  friars),  and  solemnly  condemned  the  theses;  Wycliffe 
appealed  to  the  king,  and  John  of  Gaunt  hastily  sent  down 
a  messenger  enjoining  the  reformer  to  keep  silenco  on 
the  subject. 

The  condemnation  at  Oxford  was  almost  immediately 
followed  by  the  Peasants'  Kevolt,  with  which  it>has  been 
supposed  that  Wydiflo  had  something  to  do.  The  only 
positive  fact  implicating  him  is  the  confession  of  one  of 
iu  leaders,  John  Ball,  that  he  learned  his  subversive 
doctrines  from  Wyclille.  But  the  confession  of  a  con- 
demned man  oan  seldom  be  accepted  without  reserve;  and 
Tve  have  not  only  the  precise  and  repeated  testimony  of 
Knyghton  that  he  was  a  "  precursor  "  of  Wycliffe,  but  also 
documentary  evidence  that  he  was  excommunicated  as 
early  as  1366,  long  before  Wycliffe  exposed  bin\self  to 
ecclesiastical  censure,  Wycliffe  in  truth  was  always  careful 
to  state  his  communistic  views  in  a  theoretical  way  ;  they 
are  con6ned  to  his  Latin  scholastic  writings,  and  thus 
could  not  reach  the  people  from  him  directly.  At  the 
same  time  it  is  very  possible  that  his  less  scrupulous 
followers  translated  them  in  their  popular  discourses,  and 
thus  fed  the  flame  that  burst  forth  in  the  rebellion. 
Perhaps  it  was  a  consciousness  of  a  share  of  responsibility 
for  it  that  led  them  to  cast  the  blame  on  ths  friars. 
In  any  case  Wycliffe's  advocates  must  regret  that  in  all 
his  known  works  there  is  only  one  trace  of  ony  repro- 
bation of  the  excesses  that  accompanied  the  outbreak. 

In  the  following  spring  his  old  enemy  William  Courtenay, 
now  archbishop  of  Canterbury,  resolved  to  take  measures 
for  stamping  out  Wycliffe's  crowning  heresy.  He  called 
a  provincial  council  at  the  Blackfriars  in  London,  which 
assembled  on  the  21st  May  13»2,  and  sat  with  intervals 
until  July.  The  council  was  met  by  a  hardly  expected 
manifestation  of  university  feeling  on  Wycliffe's  side. 
The  chancellor  and  both  the  proctors  stood  by  him.  They 
allowed  a  Wycliffite  sermon  to  be  preached  before  the  uni- 
versity on  Ascension  Day.  Tho  archbishop's  commissary 
complained  that  hia  life  was  not  safe  at  Oxford.  Stiii  no 
steps  were  taken  to  bring  Wycliffe  to  judgment.  Twenty- 
four  articles  extracted  from  his  works  were  condemned ; 
some  of  his  prominent  adherents  were  imprisoned  until 
they  rejanted ;  the  university  officers  were  soon  brought 
to  rabmiso;on,  but  Wycliffe  himself  remained  at  large 
and  '..cmolested.  It  is  said  indeed  by  Knyghton  that  at 
a  council  hold  by  Courtenay  at  Oxford  in  the  following 
November  Wycliffe  was  brought  forward  and  made  a 
recantation  ;  but  our  authority  fortunately  gives  tho  text 
of  the  recantation,  which  proves  to  be  nothing  more  nor 
less  than  a  plain  English  statement  of  the  condemned 
doctrine.  It  is  therefore  lawful  to  doubt  whether  Wycliffe 
api)"arcd  before  the  council  at  all,  and  even  whether  he 
vad  ever  summoned  ^fore  it.  Probably  after  the  over- 
throw of  his  party  at  Oxford  by  the  action  of  the  Black- 
fr.ar3  council  Wycliffe  found  ■>  advisable  to  withdraw 
permanently  to  Lutterworth.  That  his  strength  among 
the  laiiy  was  undiminished  is  shown  by  the  fact  that  r.n 
ordinance  passed  by  the  House  of  Lords  alone,  in  May 
1382,  against  the  itinerant  preachers  was  annulled  on 
the  petition  of  the  Commons  in  the  following  autumn. 
In  London,  Leicester,  and  elsewhere  there  is  abundant 
evidence  of  his  popularity.  The  reformer,  however,  was 
growing  old.  There  was  work,  he  probably  felt,  for  him 
to  do,  more  lasting  than  personal  controversy.  So  in  his 
retirement  he  occupied  himself,  wilh  restless  activity,  in 


writing  numerous  tract.s  Latin  and  English,  as  well  as  one 
of  his  most  important  books,  tho  Trialoyus.  In  epito  of 
a  paralytic  seizure  which  came  upon  him  in  1382  or  early 
in  1383,  ho  continued  his  labours.  In  1381  it  is  stated 
that  ho  was  cited  by  pojio  Urban  VI.  to  appear  before 
him  at  Rome  ;  but  to  Homo  he  never  went.  On  the  28th 
December  of  this  year,  while  he  was  hearing  mass  in  his 
own  church,  bo  received  a  final  stroke,  from  the  effects  of 
which  he  died  on  tho  New  Year's  eve,'  He  was  buried 
at  Lutterworth ;  but  by  a  decree  of  the  council  of  Con- 
stance, May  4,  1415,  his  remains  were  ordered  to  be  dug 
up  and  burned,  an  order  which  was  carried  out  by  Bishop 
Fleming  in  1428. 

At  this  distance  of  time  WycUITs's  roputation  is  still  n  battle- 
ground of  parties.  By  those  who  uphold  the  indefeasible  sauctity  of 
church  property,  the  cxcniptioa  of  tho  church  from  all  control  or 
oversight  on  the  part  of  the  state,  or  yet  more  tho  apostolic  pre- 
rogative of  the  Koniati  see,  his  political  doctrine  is  judged  as 
revolutionary,  sacrilegious,  and  heretical.  His  denial  of  tran- 
suhstintinlion  is  conceived  to  imply  a  hase  hypocrisy  in  his  con- 
tinued discharge  of  priestly  functions;  but  tliey  who  maintain 
this  argument  should  bear  iu  mind  that  tho  ollico  of  tho  mass  is 
older  than  the  doctrine  of  transubstantiation,  and  a  man  cannot  bo 
fairly  accused  of  dishonesty  in  using  words  in  a  sense  at  all  events 
nearer  that  in  which  they  v.ero  originally  written.  A  sober  study 
of  Wyclilfe's  life  aud  works  justifies  a  conviction  of  his  complete 
siuceritv  aud  earnest  striving  after  what  he  believed  to  be  ngbt. 
If  he  cannot  bo  credited  (as  he  has  lieeu  by  most  of  liis  biographers) 
with  all  the  Protestant  virtues,  ho  may  at  least  cl.'.ini  tohaye  dis- 
covered the  secret  of  the  immediate  dependence  of  the  individual 
Christian  upon  God,  a  relation  which  needs  no  mediation  of  any 
priest,  and  to  whioli  tl>e  very  sacraments  of  the  church,  however 
desirable,  are  not  essentially  necessary.  When  he  divorces  the 
idea  of  the  church  from  any  connexion  with  its  ofticial  or  formal 
constitution,  and  conceives  it  as  consi-sting  exclusively  of  the 
righteous,  he  may  seem  to  have  gone  the  whole  length  of  tho  most 
radical  reformers  of  the  16th  century.  And  yet,  powerful  as  was  liis 
iuliuenco  in  England,  it  was  but  transient,  and  within  forty  years 
it  was  nearly  extinct.  His  true  tradition  is  to  bo  found  not  iu  his 
own  country  but  in  Bohemia,  where  his  works  were  eagerly  road 
and  raultipiied,  and  where  his  disciple  John  Huss,  with  less  origin- 
ality but  greater  simplicity  of  character  and  greater  spiritual  force, 
raised  Wycliffism  to  the  dignity  of  national  religion.  To  Huss, 
whoso  works  are  to  a  great  extent  a  cento  of  extracts  fioin  AN'yoliffe, 
Luther  owed  much ;  and  thus  the  spirit  of  the  Eiitiish  teacher 
had  its  influence  on  the  reformed  churches  of  Europe. 

The  documentary  matt-rials  for  T^'ycllffc'8  biodrnpliy  nre  to  bo  found  in  Jolm 
Lo»-ls'8  life  and  Suffrrliigs  of  J.  )Kcc/(/(new  ed.,  Osloid,  1320),  '.vhlch  contains 
a  valuable  appendix  of  illtiiU-atlvo  papers  and  records;  Koxo's  ^c/j  a/jtf  Jl/tfnu- 
mmti,  vol,"lli.,  cd.  1855,  Willi  app.;  Forshall  and  Madden's  pivface  to  tho  Wj-cH£Fo 
Bible,  o.  vji.  note,  Oxford;  1801 ;  W.  W.  Shirley's  edition  oi  thy  FascieuU  Zitani- 
mum  (probably  the  work  of  Th'inaa  Ncltcr  of  Waldcn),  I8,;8 ;  and  H.  'l'.  Itlljy'a 
notices  In  tho  appendices  to  the  Second  aud  jf'ourth  Rrpoyts  of  the  IlL^torlcal 
Manuscripts  Commlwlon.  Among  contemporary  recnids  the  recently  discovered 
niirralivQ  of  a  monk  of  St  Albane — a  bitter  oppontut  of  Jolm  of  Gannt — is  of 
coiisplcuoui  value;  It  v.-as  published  under  tho  title  of  CJironlccn  Anfjltsj,  by 
Sir  E.  M.  Tho:npion,  1674.  Of  this  the  account  in  W;0-.!r.:;h!:in'B  iKttoria 
Anrjlicana  (ed.  H.  T.  filley,  IE63,  1864)  is  mainly  a  mrJificd  vc;  ..ion.  Knyjliton, 
ftlio  wrote  J)e  Frtrttititii  AvgUx  at  Leicester  in  ti'o  henu  ef  what  may  be 
called  tho  WvclU.'e  country,  is  very  well  Informed  as  to  ccitii.n  p.T.snj:09  in  tho 
reformer's  history,  though  his  chronology  la  extremely  foully  (pilnted  In 
Tivysden's  Kiit.  Anglic.  ffcrtf!oreit  Decern,  1652).  There  arc  valuublc  notices  also 
in  the  eonUnuatiou  of  the  Euloginm  }/ixlorutritm  (\cl.  Hi.,  ed.  F.  S.  Haydon, 
1863),  !n  the  Cl,ym\icle  of  Adam  of  Uak  (ed.  E.  31.  Thompson,  1576).  and  In  more 
llibn  one  of  tho  contlnuaUon.T  of  Hl.tfdcn.  For  the  ptudy  of  V.'yciii'i'e's  theology 
tho  controverdlol  works  of  Wodeford  and  Waldcn  aro  important,  but  mU4t 
necessarily  be  used  with  caution. 

Of  modern  bioKrapMes  that  byDr  G.  'V.  Lechlci  {Johann  ran  WicUf  una  die 
Vorje^chichte  tfcr  neforma'.ton,  '2  vols.,  Loli)Slc,  1S73 ;  partial  En^I.  trans.,  by  P. 
Lcrimer,  1878,  1381,  and  1S84)  la  by  far  tho  moat  coixpieliensive;  It  Includes  a 
detailed  expoaition  of  the  reformer's  syatem,  baaed  lo  a  conBldcmble  extent  on 
works  which  ivcro  then  unpublished.  Shirley's  m-iAterly  Intjoducllon  to  tho 
Faiclculi  Zitcniorum,  and  .Mr  F.  1).  Matthew's  to  ills  cdlUon  of  English  U'ortj 
0/  WycHf  hilktrlo  imprinted  (ISSO).  as  well  as  Mr  CjelBhton's  lh:tc,r\i  of  the 
Papacy  during  the  Period  of  the  lieformalion,  vol.  1.,  1882,  ana  Mr  'ri.  C.  .Max- 
well Lytc's  account  in  Ins  Jfittortt  of  the  Uuicertity  of  Oxford  (18S6),  add  to  or 
concet  our  stock  of  biographical  materials,  and  conloln  mucli  valuable  criticism. 
Wycliife's  political  dectvino  is  discussed  by  air  R.  L.  Poole  irilvtfraliotn  of  the 
J/ittorn  of  UiJifeealtThought,  18s4);  and  his  relation  to  Hii^a  la  elaborately 
demonstrated  by  Dr  J.  Loaenh  (//««  und  Wiclif,  Prii?ue.  1884  ;  alao  Enpl.  trans.) 

Wvcllife's  works  are  enumerated  In  a  Catatogut  by  Shlilcy  {Osf  -rd,  1865).  Tho 
foilowinft  are  published:—.^.  Latin.— De  Officio  Vattorali,  cd.  u.  V.  Lechler, 
Lelpslc,  1663  ;  Triaiogui,  ed.  G.  "V.  Lechler,  Oxford,  1SB9;  portions  of  the  Summa 
in  Theologia,  viz.,  De  Cttili  Domtnio,  I.,  ed.  R.  L.  Poole,  1S&5,  aud  De  Eccte:ia, 
ed.  J.  Loserth,  1886;  De  Denedicla  Jnearnationtj  ed.  E.  Harris,  1866;  Dia!o.jui 
sice  Speculum  Eccietlte  Miiilanlit,  ed.  A.  W.  Pollard,  1686;  Sermonct,  ed.  J. 
Lojcrth,  2  vols.,  1887-S8;  Polemical  Tracll,  cd.  H.  BurtdenaieK.  2  vols.,  1893; 
D:  Compov'tione  Jfomtnit.  on  early  vork,  ed.  R.  Beer,  1884.  All  but  tho  first 
two  of  Uiese  arc  l-inued  by  the  Wycllf  Society,  wiilch  was  founded  in  1S82  for  the 
purpose  of  pubUahing  oil  the' reformer's  unedited  works, 

'  Of  Wycliffe's  pei-sonal  appearance  we  know  hardly  more  than  that 
he  was  a  spare  mau  with  friil  health.  None  of  the  existing  portraits 
of  him  is  contemporary. 
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B.  »vK»*.— &J«1  EriHiS  ir«-J-.  cl.  T.  AmtM,  S  tcK,  ISC^i-Tl,  lad  gngHth 
Warts  killuncur:;^,  =:  i    horltrwrj, 

ol  nsmr  of  whlcij  •  ^bwi.-.  Ii4«;r> 

jtlnlodOilonl,  IS.-  <■       tR.UP.) 

WTCOIIBE,  High  Wi combe,  or  CuirriNO  VTycojiBE, 
a  municipal  borough  and  market-town  of  Bucks,  is  situ- 
ated in  the  valley  of  the  Wyck  and  on  a  branch  of  the 
Great   Western   Railway,    29    miles    west-north-west    of 
London,  25  south-east  of  Oxford,  and  10  north  of  Maiden- 
head.     Notwithstanding    many   additions   to   the   town 
within   recent   years,  it  still   retains  many  evidences  of 
antiquity,    including   several    medieval    buildings.     The 
parish  church  of  Ail  Saints,  the  largest  in  "the  county, 
was  rebuilt  in  1273  by  the  abbess  and  nuns  of  Godstowe, 
Oxfordshire,  on  the  site  of  an  earlier  Xorman  structure, 
and  underwent  extensive  reconstruction  in  the  beginning 
of  the  15th  century.    The  present  western  tower,  108  feet 
in   height,  was   completed   in    1522,   and   adorned  with 
pinnacles  in   1753.     The  style  of  the  building  is  now 
Early  English  with   Decorated  and  Perpendicular  addi- 
tions.     The  interior  underwent  extensive  restoration  in 
1874,  under  the  direction  of  the  late  G.  E.  Street,  and 
the  restoration  of  the  exterior  is  at  present  (1S8S)  in 
progress.      For    the   grammar  school,  founded   in    1555 
by   the   mayor   and    burgesses    of   Wycombe,  and    now 
under  the  direction  of  the  charity  commissioners,  a  hand- 
some new  buildiag  was  erected  in  18S3.     The  remains  of 
the  Norman  hall  of  St  John  the  Baptist,  incorporated  in 
the  old  school   building,  with   its   chapel,  in   the   Early 
English  sty!e,  adj^^ins  the  new  building.     The  other  princi- 
pal public  buildings  ars  the  guild-hall,  originally  erected  by 
the  earl  of  Sbelburno  in  1757,  and  altered  and  improved  in 
1859;  the  literary  in.«titute,  1854;  the  free  library,  per- 
manently endowed  by  a  subscription  of  the  townspeople 
after  the  premises  had  been  presented  by  J.  O.  Griffiths  ; 
the  High   Wycombe  hospital,  established   in    1875  ;  the 
shambles,  erected   ia   1761  on  the  site   of   the  old  hog 
market ;  and  the  South  Bucks  auction  mart,  1887.     Sonxe 
remains  still  exist  of  Desborough  Castle,  supposed  to  have 
been  erected  for  defence  against  the  Danes.     There  are  a 
number  of  almshouses,  including  those  of  Queen  Elizabeth, 
endowed  in  15C2  out  of   the  revenues  of   the  dissolved 
fraternity  of  St  Mnry.     In  1797  a  military  college  was 
established  at  Wycombe,  which  was  transferred  to  Farn- 
ham  and  the  junior  department  to  Sandhurst  in    1812 
and    1813.     The   Frogmore   gardens   were  presented   to 
the  town  by  J.  O.  Griflitha  in.  1877  as  public  pleasure- 
grounds.     There  is  a  common  pasturage,  30  acres  in  oxtcnt 
caOed   the  Uyc.     Formerly  lace   and   strawplait  making 
were  the  staple  industries,  but  they  have  been  superseded 
by  chair-making,  which  of  lale  years  has  greatly  increased, 
the  number  of  chairs  mode  annually  now  amonnting  to 
over  U  millions.     The  rise  of  iho  industry  was  due  to  the 
beech-woods  in  the  neighbourhood  ;  but,  in  addition  tc  the 
cane  and  rush-bottomed   chairs,  for   which    thcjo  woods 
supply  the  frames,  chairs  of  a  finer  kind  are   now   also 
made  from  walnut,  cherry,  and  other  Tioro  valuable  woods. 
There  ore  aUo  flour  and  pajicr  mills.     The  borough,  which 
is  dividcl  into  three  wards,  is  governed  by  a  mayor,  six 
•Idcrm'.n,  and  eighteen   councillors.     The  population  of 
the  mu^iciiiil  boro,.gh  in  1871  (area  then  122  acres)  was 
4811  ;  ill   \''*0  the  area  was  extended  to  400  acres,  and 
the  poi.iil:itinn  in  1881  was  10,018.     The  j>opulution  of 
the  parliamcntar)'  bnrough  (area  G395  acres),  which  existed 
till  1885,  was  10,402  in  1871  and  13,154  in  1831. 
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parliament.  Vat  in  1867  the  somber  wis  reduced  to  one,  and  hi 
18  55  it  was  merged  in  the  South  or  Wjrcombe  Division  of  the 
coonty.  Camden,  writing  in  the  begiauing  of  the  17th  ccntotT, 
says  of  it,  "  This  town  for  lar^^ess  and  beauty  comp.ircs  with  the 
best  in  the  county,  and  as  it  is  governed  by  a  nuyor  is  justly  pre- 
ferred to  the  rcsti"  During  the  Civil  War  it  was  the  scene  of  s 
skirmish  between  Prince  Eupert  and  the  ParUamentarian  forces,  in 
j  which  the  latter  were  defeated. 

'       See  PaHicr'e  Anli^uUtei  0/  Wgcombt,  1673. 

AVYNTOUN,  Andrew  of,  a  Scottish  monk  who 
flourished  at  the  beginning  of  the  15th  century,  was 
the  author  of  the  Orygynale  Cronykil  /yf  ScUland.  The 
chronicle,  which  is  in  verse  and  has  some  historical  value 
from  the' use  made  in  it  of  the  St  Andrews  registers,  is 
called  "  original "  because  it  begins  with  the  beginning  of  the 

j  world,  the  second  chapter  giving  an  account  of  the  creation 

I  of  man.  The  history  of  Scotland  is  brought  down  to  the 
death  of  Robert  111.  in  1-106.  Of  the  chror.icler  himself 
nothing  is  known  except  what  he  tells  us  in  his  prologue, 
namely,  that  he  was  a  canon  regular  of  St  Andrews,  and 

\  prior  of  Serfs  Inch  in  Lochleven.     The  chronicle  has  been 

•  twice  carefully  edited  and  annotated, — by  Macpherson  io 

I  1795,  and  by  David  Laing  in  1872-79. 

I      WYOMING,   a   Territory   of    the   United   States,   is  Plata 

I  nearly   rectangular   in  shape,   having   as  its   boundaries  ^tVll 
the  41st  and  45th  parallels  of  N.  latitude  and  the  27th 

'  and  34th  meridians  west  of  Washington.  South  of  it 
are  Colorado  and  Utah ;  on  the  west,  Utah,  Idaho,  and 
Montana;  on  the  north,  Montana-;  and  on  the  east, 
Dakota  and  Nebraska,     The  area  is  97,890  square  miles. 

The  surface  is  greatly  diversified.  Its  mean  elevation  is  Moun- 
great,  being  probably  not  less  than  6400  feet  The  low- 
est  portions  of  the  Territorj-  are  along  the  northern  and 
eastern  borders,  where  in  sovera!  places  the  surface  is  less 
than  uOOO  feet  above  sea-level,  while  its  highest  points 
exceed  13,000  feet  By  far  the  greater  part  consists  of 
high  plains,  which  are  broken  '3y  numerous  mountain  ranges 
and  ridges,  which  form  parts  of  the  Rocky  >Iountain  system. 
This  system  enters  the  Territory  in  the  south-eastern  l>art, 
and  traverses  it  in  a  north-west  direction.  On  the  south 
it  consists  of  three  members,  the  Laramie  range,  which  is 
crossed  by  the  Union  Pacific  railroad  at  Sherman,  and 
the  Medicine  Bow  and  Park  ranges,  which  separate 
branches  of  the  North  Flatte  river.  These  ranges  run  out 
and  fall  down  into  the  plain  in  the  southern  part  of  the 
Territory,  leaving  for  150  miles  a  broad  flat  plateau  to  re- 
present the  Rocky  Mountain  .oystem.  The  ill-defined  sum- 
mit of  this  plateau  forms  the  parting  between  the  waters 
of  the  Missouri  and  Colorado.  listward  this  plateau 
slopes  to  the  Great  Plains,  and  westward  to  the  Green 
river  basin.  The  Union  Pacific  Railroad  traverses  it,  and 
therefore  the  traveller  upon  this  road  sees  little  of  the 
Rocky  Mountains  except  at  a  distance.  Farther  north 
the  mountains  rise  again  from  this  plateau  in  several 
ranges.  The  princi[«l  of  these  is  that  known  as  the  Wind 
River  range,  which  in  a  sense  is  continued  northward 
beyond  the  northern  boundary  of  the  Territory  by  tbo 
Ab.iaroks  range.  The  former  contains  the  most  elevated 
land  in  the  Territory,  its  highest  peak  being  Frc^mont's, 
with  an  elevation  of  13,790  feet.  The  latter  range  is  in 
its  southern  part  a  groat  volcanic  plateau,  elevated  10,000 
to  11,000  feet  alwve  the  sea,  while  farther  north  it  ia 
eroded  into  very  rugged  mountain  forms.  About  the 
point  where  these  ranges  join,  there  is  a  confused  mass  of 

'  nionnt.iins  of  great  breadth  and  considerable  height  In 
this  elevftU'd  mniui  rise  streams  flowing  to  the  Atlantic, 
the  Gulf  of  California,  and  the  Pacific.  The  highest  peaks 
of  these  niounttins  are  thor-e  known  as  tho  Three  Titons, 

,  Iho   most   elevated   of    which,    Mount   Haydcn,   bos   an 

altitude  of   13,691   feet     East  of   tho  Wind  Rive*-  and 

I  Absaroka  ranK'-s,  and  «fp,\r:itfld  from  them  by  the  valley 

1  of  tho  Wind  River  and  tbo  Big  Horn  bosio,  is  the  range 
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known  as  the  Big  Horn  Mountains,  which  is  rcimtcd  to 
contain  peaks  having  an  altitude  of  12,000  (ect.  These 
ranges  form  tho  l>ackbone  of  the  Territory.  Eastward 
froffl  the  Big  Horn  and  Laramie  mn^es  stretch  the  plains 
in  an  almost  unbroken  cx|>ansc,  gently  sloping  to  tho 
eastward  from  an  altitude  of  alK>ut  OOUO  feet  at  tho  Ixiso 
of  the  mountains,  while  south-west  of  the  Wind  llivcr 
range  is  spread  tho  expanse  of  tho  Circen  river  basin, 
through  which  flows  tho  princiiwil  fork  of  tho  Colorado. 

Ittw*.  Tho  drainage  system  of  Wyoming  is  somewhat  complex. 
While  the  mount-iinous  regions  aro  well  watered  by 
numerous  streams,  tho  broad  valleys  and  tho  plains  are 
poorly  suppliei.!  with  stre.ims.  Many  of  those  which  flow 
full  in  tho  mountains  during  the  entire  yeir  run  dry 
in  summer  u|>on  the  plains.  None  of  tho  streams  aro 
navigable.  The  custarn  three-fourths  of  the  Territory  is 
drained  by  tho  tribut.iries  of  tho  Missouri  to  the  Atlantic. 
Of  this  area  the  North  Platte  drains  the  southern  portion 
of  the  Kocky  Mountain  system,  together  with  a  large  part 
of  the  plains  lying  north  and  east  of  it.  Further  north- 
ward and  eastward  the  plains  aro  drained  by  tho  Cheyenne 
river.  The  eastern  face  of  the  Big  Horn  mountains  is 
drained  by  the  Powder  and  Tongue  rivers,  while  from  its 
western  slopes,  and  from  tho  eastern  slopes  of  the  Wind 
River  and  Absaroka  ranges,  tho  Wind  River,  known  lower 
down  vp  its  course  as  the  Big  Horn,  collects  the  waters. 
Tho  Yellowstone,  heading  in  tho  confused  ra^ss  of  moun- 
tains about  the  north  end  of  the  Wind  River  range,  Hows 
northward  through  a  beautiful  lake,  draining  tho  west 
slope  of  the  Absaruka  range.  The  Snake,  or  "  Mad  "  river 
of  the  early  explorers,  heading  in  the  same  mass  of 
mountains,  tlows  south-westward  to  seek  an  exit  from 
them,  while  the  Green,  whose  sources  are  in  tho  same 
elevated  country,  drains  the  west  slope  of  the  Wind  River 
range,  and  flows  southward  thrgugh  the  broad  sage-covered 
expanse  known  as  the  Green  river  basin.  In  the  south- 
west corner  of  the  Territory  is  a  small  area  drained  by 
means  of  Bear  river  into  Great  Salt  Lake. 

Oeologjp.  The  geological  structure  of  Wyoming  is  even  more 
complicated  than  its  surface  features.  In  tho  north- 
western corner  is  an  area  in  which  volcanic  action,  as 
represented  in  hot  springs  and  geysers,  is  still  alive,  while 
the  evidences  of  volcanic  action  upon  a  tremendous  scale, 
itt  recent  geological  time,  are  seen  in  the  form  of  sheets  of 
lava  and  volcanic  breccia,  which  are  spread  over  the  land, 
and  from  which  mountain  ranges  have  been  carved.  Most 
of  this  region  is  comprised  in  the  Yellowsto.ne  In'atioxal 
PiBK(7.v.),  which  has  been  set  apart  from  settlement  by  the 
'general  Government  Many  of  tho  mountain  slopes  show 
a  succession  of  the  stratified  formations,  from  the  Triassic 
downwards  through  the  series.  The  plains  region  is  mainly 
floored  by  Tertiary  and  Cretaceous  formations,  p.s  is  also  the 
case  with  the  higher  plateaus  and  with  the  Green  river  basin. 

frMB*.  Tlie  native  Fauna  of  Wyoming  resembles  that  of  tho  other  iioi  th- 
wcst  Tt-rriloriea.  Tho  larger  qi:ai)  runted  a,  which  were  foriiictly  very 
ftbunJant,  and  which  are  now  not  unfrcqiicntly  to  l>c  met  with, 
are  tho  grizzly,  black,  auJ  cinnamon  Itoars,  tho  Norlli  American 
panther,  the  elk,  Ihe  moose,  two  or  three  species  of  Jeer,  Q;id  tlio 
aotclojic.  L'jion  the  plains  are  seen  the  grey  wolf  and  tho  coyote, 
the  jack  rabbit,  the  prairie  dog,  and  the  gopher.  The  builalo, 
which  was  formerly  extremely  abundant  ujKin  tho  plains,  is  now 
practically  extinct. 

non.  Tiie   eas'.era  plains  arc   mainly  grass-covered,  but  as  ono  goes 

westward  the  grass gnuliiallydis.ippears,  and  gives  pl.-u;o  toartcmisia 
and  greaMwood.  Korests  are  conhncd  almost  entirely  to  tho 
niounuins,  although  the  hijjh  plains  in  tho  YclloHstono  Park,  in 
the  uortb-wcstem  corner  of  the  Territory,  aic  covered  with  timber. 
The  forests  are  composed  of  quaking  aa|>on  U|K>a  the  lower  slopes, 
mcceedcd  at  greater  elevations  by  |>inc8  and  spruces,  tho  upper  limit 
of  tlml^er  in  tho  Territory  Ixing  about  10,000  feet  al>ove  the  sea. 

CGmate.  Wyoming  ha^>,  in  common  with  most  of  tho  western  States, 
to  arid  climati-.  In  the  or.ibli;  regions  the  rainfall  is  nowhere 
eutricicnf  for  the  needs  of  agriculture,  and  Irrigation  is  univerailly 
pnctiscd.    Tho  raiufall  ranges  in  this  part  of  tho  Territory  from 


8  to  15  inches,  being  groator  .n  tho  eastern  part  and  diminishing 
wcstwarxl.  Upon  tjie  mountains  it  pro'.ubly  reaches,  if  it  docs  not 
exceed.  30  inclies  annually. 

The  leni|>eraturo  raiigi's  with  tho  elevation.  Upon  the  plains 
and  phttcaua  and  in  tho  valleys  (this  comprising  nearly  all  tho 
habitable  ]*aTia  of  Wyoming)  the  annual  temperaturu  in  between 
^u'  and  f>D*  F.  Upon  Iho  mountains  it  diminishes  until  at  an 
altitude  of  10,000  feet  it  roaches  approximately  tho  freezing  pninL 

At  the  lost  census  (ISSO)  tho  Territory  contained  20,7S'J  inhabit-  Popula- 
auts.  In  1870  there  were  only  911S,  showing  an  increase  of  128  tion. 
per  cent.  Tho  population  is  now  (18SS)  estimntcd  at  not  fai  from 
<o,000.  As  in  all  frontier  conimunlties,  a  large  propniiiou  con- 
sists of  adnlt  males.  In  1S80  there  wero  U,1S2  males  to  6G37 
females.  Tho  proportion  of  tho  foreign  boru  was  largo,  there  being 
i850  of  this  class  to  14,939  natives. 

The  Territory  contains  eight  eounlics  :— Albany  (population  4826), 
Carbon  (3438),  Crook  (239),  Johnson  (037),  Lafainio  (0409),  Sweet- 
water (2.161),  Uinta  (2879),  and  Fremont  (formed  since  1880).  Tho 
princi|>al  cities  aro  Cheyenne,  tho  cuiiital,  which  is  situated  upon 
tho  plains,  near  thotrast  base  of  tho  l.araniio  range  (population  in 
1880,  3456);  Laramie  City,  near  the  west  base  of  tlie  same  riingo 
(2GD6);  Kawlins,  upon  tlie  high  plateau  ••inning  tho  continental 
waterahcd  (1451);  and  Evanston,  in  the  ..  ath-wcst  corner  of  tho 
Territory  (1277). 

Tho  industries  of  Wyoming  mainly  re!  •'-.  to  the  raising  of  cattle  Cattle 
and  to  milling.  The  former  industry  ia  in  proportion  to  the  raising^ 
number  of  inhabitants  very  large,  and  has  been  until  recently  ex- 
tiMmcly  inotitablo.  The  raising  of  cattle  is  carried  on  at  sliglit 
expense,  the  cattlo  being  allowed  to  rang*;  freely  over  the  plains, 
anil  little  provision  .s  made  for  feeding  and  shelter,  even  in  winter, 
as  the  loss  from  exposure  and  starvation  is  not  suHieiently  great  to 
warrant  tho  additional  expense.  In  18S0  the  number  of  cattle  waa 
returned  as  521.213,  and  sheep  as  4  j0,225.  In  1887  tho  report  of  the 
governor  states  thai  the  number  of  cattle  has  increased  to  763,643, 
while  tliat  of  sheep  has  slightly  diminished,  being  421,083. 

Jlinesofgnld  and  silver  have  been  worked  to  a  limited  extent  Mining, 
near  tho  east  base  of  the  Wind  River  range  and  in  tlie  north-western 
part  of  tho  Territory,  and  also  at  tho  extreme  south,  in  the  I'ark 
laiij^e,  but  tho  proiliiction  is  insignilioant.  On  the  other  iiard,  the 
coal  mines  of  Wyoming  ace  very  valuable  ;  they  are  mainly  situated 
in  tho  southern  part  of  tho  Territory,  at  Carbon,  Rock  Spring, 
Almy,  and  Twin  Creek,  on  or  near  the  Union  Pacilio  Railroad. 
The  production  in  1886  was  829,305  tons,  valued  at  $2,488,005. 

-\3  in  other  Territories,  tho  government  of  Wyoming  Is  under  Govern- 
the  immediato  jurisdiction  of  the  United  States,  tho  executive  and  ment. 
judicial  officers  being  appointed  by  the  president.    Tho  treasurer  is 
ajipointed  by  the  governor.    ThuTerritoryhasa  legislature  consisting 
ol  two  houses,  the  members  of  wliich  are  elected  by  tho  pcjple. 

Tho  area  of  Wyoming  was  in  the  main  included  in  the  Territory  History\ 
of  Louisiana,  acijuired  by  the  United  States  by  purchase  from 
France.  The  western  ]\art  was  acquired  by  prior  settlement,  as 
was  tho  case  with  ^\'asllington,  Oregon,  and  Idaho.  It  was  or- 
ganized as  a  Territory  in  1803.  The  progress  of  settlement  has 
until  recent  years  been  very  shiw,  owing  to  tho  inhospitable 
character  of  the  country  along  its  sonthorn  border,  traversed  by 
the  Union  Pacific  railroad,  and  to  the  occupation  by  Indians  of  the 
more  fertile  districts.  Latterly,  as  tlie  Indians  havo  been  removed, 
settlement  has  progressed  more  rapidly.  (H.  G\) 

WYOX,  TiiOM.\.s  (1702-1817),  medallist,  was  born  at 
Birmingham  in  1792.  Ho  was  a[iprenticed  to  his  father, 
the  chief  engraver  of  His  Jfajesty's  seals,  and  studied  in  the 
schools  of  the  Royal  Academy,  London,  where  he  gained 
silver  medals  in  both  the  antique  and  the  life  class;  ho  also 
obtained  a  gold  medal  from  llie  Society  of  Arts.  lie  was 
appointed  probationary  engraver  to  the  mint  in  181 1,  and 
soon  after  engraved  his  medal  commemorative  of  the 
peace,  and  his  Manchester  Pitt  medal.  In  1815  he  was 
appointed  chief  engraver  to  the  mint;  but  he  sank  into 
ill-health,  and  died  at  Hastings  on  September  22,  1817,  at 
tho  age  of  twenty-five. 

A  memoir  of  Wyon,  with  a  list  of  his  works,  appeared  in  the 
Gciitlanan's  ^fagazine  for  February  1818.  His  younger  brother, 
Benjamin  Wyoi.  (1802-1858),  and  his  niqihews,  Joseph  Shepherd 
Wyon  (1830-1873)  and  Alfred  Benjamin  Wyon  (1837-1884), 
wero  also  well-known  medallists,  'i'hoy  succe^-sively  held  the 
ajipointment  of  chief  engraver  of  Her  Majesty's  seals. 

WYON,  William  (1795-1851),  medallist,  cousin  of 
Thomas  Wyon,  was  born  at  Birmingham  in  1795.  In 
1809  ho  was  apprenticed  to  his  father,  a  die-sinker. 
Removing  to  London,  ho  studied  the  works  of  Flaxinan, 
attended  tho  schools  of  the  Royal  Academy,  and  gained  a 
gold  medal  from  the  Society  of  Arts  for  a  copy  of  tho  head 

XXIV.  —  90 


714 


W  Y  T  —  W  Y  T 


of  Ceres,  and  a  second  for  an  original  group.  Ii\  ISlC  he 
was  appointed  assistant  engraver  to  the  mint,  and  in  1828 
chief  engraver ;  in  1S31  he  was  elected  associate  and  in 
1838  full  member  of  the  P.oyal  Academy.  He  e.Tecuted 
coinages  for  George  IV.,  William  IV.,  and  Queen  Victoria, 
the  Peninsular,  Trafalgar,  and  Cabul  medals,  the  AVilliam 
IV.  coronation  medal,  and  those  of  minyjearned  societies. 
He  died  at  Brighton  on  October  29,  1851.  A  memoir, 
with  a  list  of  his  works,  by  Nicholas  Carlisle,  was  privately 
i.-isued  in  1837. 

WYTTEXBACH,   Da.viel    Albert    (174G-1820),    a 
famous  classical  scholar,  was  born  at  Bern,  of  a  family 
whose  nobHity  and  distinction  he  loved  to  recall.     In  par- 
ticular, he  was  proud  of  his  descent  from  Thomas  Wytten- 
bach,  professor  of  theology  in  Basel  at  the  end  of  the  loth 
and  beginning  of  the  16th  centuries,  who  numbered  the 
Reformer  Zwingli  and  other  distinguished  men  among  his 
pupils.     Wyttenbach's  own  father  was  also  a  theological 
professor  of  considerable  note,  first  at  Bern,  and  then  at 
Marburg.     His  removal  to  Marburg,  which  took  place  iu 
1756,  was  partly  due   to  old  a.ssociation.s  for   the  elder 
Wyttenbach  had' studied  there  under  the  famous  Christian 
Wolff,  and  embodied  the  philosophical  principles  of  his 
master  in  his  on-n  theological  teaching.     Soon  after  the 
Wyttenbachs  settled  in  Germany  the  great.war  broke  out, 
and  the  region  around  Marburg  suffered  severely,  so  that 
the  scenes  and   excitement   of   military  life   must   have 
powerfully   affected    the   growth   of   the  boy's  somewhat 
sensitive  character.     After  a  careful  preliminary  education, 
partly  in   the   schools  of  Bern   and  Marburg,  partly  by 
private  tutors,  and  always  under  the  eye  of  a  severe  but 
conscientious  and  affectionate  father,  young  Wyttenbach 
entered  at  the  age  of  fourteen  the  university  of  Marburg, 
and   passed   through   a   four   years'   course    there.     His 
parents  intended  that  he  should  become  a  Lutheran  pastor. 
The  first  two  years  were  given  up  to  general  education, 
principally   to    mathematics,    "  philology,"   and    history. 
The  professor  of  mathematics,  S[)angt;nberg,  acquired  great 
influence  over  young   Wyitenbach.     He  is  said  to  have 
t;iui;lit  his  subject  with  great  clearness,  and  with  equal 
i-;ri"Usncas  and  piety,  often  referring  to  God  as  the  supreme 
mathematician,  who  had  constructed  all  things  by  number, 
meo-iure,  and  weight.     "  Philology"  in  the  German  univer- 
sities of  that  age  meant  Hebrew  and  Greek.     These  two 
languages  were  generally  handled  by  the  same  professor, 
and    were    taught   almost   solely  to  theological  students. 
Wyttenbach's  university  course  at  Marburg  was  troubled 
•  tl.e  middle  of  the  time  by  mental  unrest,  due  to  the 
.  ition  exercised  over  him  by  Bunyan's  Pi>yrim't  Pro- 
grrM.     Like   P.unyan    himself,    he  believed    that    he  was 
d'>"mc-d  *n  I'lrdition,  and  that  he  had  committed  the  inex- 
~t   the    Holy  Ghost.     The   disorder  was 
ntiTg.     The  principal  study  of  the  third 
,  which  took  Wyttenbach    entirely 
ind  liv»t  year  wa.i  to  be  devoted  to 
■   dogma.     WyttenVuich  had  hitherto 
'  his  father'?"  wi^'l^'^i  ron^-rnir"  hi« 
.  Ill  tiiu  hup^  lliat  some  uni 
1  froB.     But  li"  n"w  tiUi 

:    of 

■  lire. 

Un  ljt!,:r  Vj  ItiHL  h::a  Ij  fulluw  ),u  own 

bent.     To  ^  own  words,  he  looked  up  to 

every    Gretk    I k    ii>>    n    temple   of    wisdom.     ]5ut   the 

stru^tflo  for  knowL-diro  wa.<  hard,  nnd  tAxcd  all  his  powr.i. 
Ho  I"  ■        ,  no  more  acquaint- 

anco  V  1  tt  later  time  could 

'  ii.ly.      Ho  was 

''  the  bofu  ti'xt4 

r.f  ti.'  iiiii.i'.n.      I.  .'11  AH\u  It  1  ;,i>  ^  i^ii^'.-d    after  a   pro- 


tracted siege.  But  Wyttenbach  was  undaunted,  and  four 
yeirs'  persistent  study  gave  him  a  knowledge  of  Greek 
such  as  few  Germans  of  that  time  possessed.  His  love  for 
philosophy  carried  him  towards  the  Greek  philosophers, 
especially  Plato.  He  describes  himself  as  walking  about 
the  meadows  near  Marburg,  conning  portions  of  his  text 
of  Plato,  which  he  had  taken  to  pieces  for  easier  carriage. 
During  this  period  Piuhnken's  notes  on  the  Platonic  lexicon 
of  Timxws  fell  into  his  hands.  Buhuken  was  for  him  al- 
most a  superhuman  being,  whom  he  worshipped  day  and 
night,  and  with  whom  he  imagined  himself  as  holding 
converse  in  the  spirit.  Taking  up  the  works  of  Julian, 
he  emended  them  on  the  principles  of  Kuhnken.  When 
Wyttenbach  was  twenty-two  he  determined  to  seek  else- 
where the  aids  to  study  which  Marburg  could  not  afford. 
His  father,  fully  realizing  the  strength  of  his  son's  pure 
passion  for  scholarship,  permitted  and  even  advised  him  to 
seek  Heyne  at  Gottingen.  From  this  teacher  he  received 
the  utmost  kindness  and  encouragement,  and  he  was  urged 
by  him  to  dedicate  to  Ruhnken  the  first  fruits  of  his 
scholarship.  Wyttenbach  therefore  set  to  work  on  some 
notes  to  Julian,  Eunapius,  and  Aristai'netus,  and  Heyne 
wrote  to  Ruhnken  to  bespeak  his  favourable  consideration 
for  the  work.  Before  it  reached  him  Ruhnken  wrote  a 
kind  letter  to  Wyttenbach,  which  the  recipient  "  read, 
re-read,  and  kissed,"  and  another  en  receipt  of  the  tract, 
in  which  the  great  scholar  declared  that  he  had  not  looked 
to  find  in  Germany  such  knowledge  of  Greek,  such  ix)wer 
of  criticism,  and  such  mature  judgment,  especially  iu  one 
so  young.  Wyttenbach  was  now  able  with  boldness  to 
devote  himself  to  the  career  of  a  schular.  Ho  studied 
with  ardour  the  works  of  the  great  scholars  of  the  Nether- 
lands, and  in  his  morning  and  evening  petitions  prayed 
that  it  might  be  given  him  to  see  Valckenaer  and  Ruhnken 
in  the  flesh.  By  Hcync's  advice,  he  now  worked  hard  at 
Latin,  which  he  knew  far  less  thoroughly  than  Greek,  and 
we  soon  find  Heyne  praising  his  progress  in  Latin  style 
to  both  Ruhnken  and  Valckenaer.  He  now  wrote  to  ask 
their  advice  about  his  scheme  of  coming  to  the  Netherlands 
to  follow  the  profession  of  a  scholar.  Ruhnken  strongly 
exhorted  Wyttenbach  to  follow  his  own  exomplc,  for  he  too 
had  been  designed  by  his  parents  for  the  Christian  ministry 
in  Germany,  but  had  settled  at  Leydcn  on  the  invitation 
of  Hcrastcrhuis.  Valckenacr's  answer  was  to  the  same 
effect,  but  ho  added  that  Wyttenl-ach's  letter  would  have 
been  picasanter  to  him  had  it  bcci  free  from  excessive 
compliments.  These  letters  were  forwarded  to  the  elder 
i  Wyttenbach,  with  a  strong  r^ommendation  from  Hcyno. 
The  old  man  had  been  himself  in  Ltyden  in  his  youth, 
and  entertained  an  admiration  for  the  scholarship  of  the 
I  Netherlands;  so  his  consent  was  cosily  won.  Young 
Wyttenbach  reached  Leyden  in  1770.  According  to  his 
I  own  description,  ho  opproachcd  the  gates  of  the  city  with 
a  feeling  uf  religious  awe  such  as  might  have  [>assc<l  over 
an  ancient  visitant  to  Athens  nnd  the  Acropolis.  As  ho 
ncarcd  Uuhnkon's  door,  the  words  of  Homer  "surely  •'  !■■ 
is  some  g'>d  within  "  were  in  his  mind.  He  was  deli^ :  I 
to  find  the  great  man  entirely  free  from  tlio  pompiMty 
and  n>:«iimpti"n  which  hod  made  many  of  the'  German 
jircf  recablo  to  him.     A  year  was  spent  wilh 

grcii  nt,  in  learning  tho  language  of  the  pcivilo, 

in  attiuJiiig  tjic  lectures  of  tho  groat  "duumviri"  of 
Leyden,  nnd  in  collating  MSS.  of  Plutarch.  At  the  end  of 
1771  a  prnfts.Htir  w.is  wanted  at  Amsterdam  for  tho  College 
of  the  U<'nioiij.ti.»nt<.  By  the  recomnu  ndatinn  of  Ruhnken, 
Wy  ";.Mncd  the  chair,  which  he  filled  with  groat 

sue  :t  years.      His  lectures  took  a  wido  range. 

Tho«c  on  i..r  ■  '  ilcd  nNo  to  tho  students  »>f  the 

university  of  ,\  ilho  "  Athcna-um  ").     In   1778 

a  visit  was  made  lu  I  .iiit.  which  was  fruitful  both  of  new 
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friendships  ftnd  of  progress  in  study.  Aboot  this  time,  on 
the  advica  of  Ruhnkcn,  WyttcnWh  bcpnn  the  issue  of  his 
BMiotknit  Cri/iViT,  which  apjKiaivd  ;<t  intervals  for  the 
next  thirty  years.  The  ohject  profoised  in  the  preface 
was  to  help  in  rescuing  classical  studies  from  the  neglect 
into  which  they  had  fallen,  by  creating  an  interest  in 
new  works  of  merit,  throui,h  critical  notices,  embody- 
ing the  results  of  original  research  by  the  writer  himself. 
It  w^as  in  fact  a  kind  of  critical  review  written  by  one 
man.  The  methods  of  criticism  employed  were  in  the 
main  those  established  by  Hemstcrhuis,  and  carried  on  by 
Valckenaer  and  Ruhnkeii,  and  the  publication  met  with 
acceptance  fromihe  learned  all  over  Europe.  In  1777  the 
yonnger  Burmann  ("  Burmannus  Secundus  ")  retired  from 
his  professorship  at  the  Athenxnim,  and  Wyttenbach 
hoped  to  succeed  him.  When  another  received  the  appoint- 
ment, he  was  sorely  discouraged.  Only  his  regard  for 
Ruhnken  and  for  Dutch  freedom  (in  his  own  words 
"Ruhnkeni  et  Ritavje  libertatis  oogitatio  ")  kept  him  in 
Holland.  For  fear  of  losing  him,  the  authorities  at 
Amsterdam  nominated  him  in  1779  professor  of  philosophy. 
Some  of  his  lectures,  given  in  this  capacity  were  worked 
up  for  publication  ;  in  particular  a  treatise  on  logic  belongs 
to  this  period.  In  philosophy  Wyttenbach  never  shook  off 
the  influence  of  Wolff,  and  the  Kantians  were  irate  because 
he  failed  to  appreciate  their  master.  In  1785  Toll, 
Uiirmann's  successor,  resigned,  and  Wyttenbach  was  at 
once  appointed  to  succeed  him.  His  full  title  was  "pro- 
fes-sor  of  history  and  eloquence  and  Greek  and  Latin  liter- 
ature." He  had  hardly  got  to  work  in  his  new  office  when 
Valckenaer  died,  and  he  received  a  call  to  Leyden.  Greatly 
to  Ruhnken's  disappointment,  he  declined  to  abandon  the 
duties  he  had  so  recently  undertaken.  In  1787  began  the 
internal  commotions  in  Holland,  afterwards  to  be  aggra- 
vated by  foreign  interference.  Scarcely  during  the  re- 
maining thirty-three  years  of  Wyttenbach's  life  was  there 
a  moment  of  peace  in  the  land.  He  held  entirely  aloof 
from  factions,  and  yearned  continually  after  quiet  and 
reconciliation.'  About  this  time  two  requests  were  made 
to  him  for  an  edition  of  the  Moraliaoi  Plutarch,  for  which 
a  recension  of  the  tract  "  De  sera  numinis  vindicta  "  had 
marked  him  out  in  the  eyes  of  scholars.  One  request 
came  from  the  famous  "  Societas  Bipontina,"  the  other 
from  the  delegates  of  the  Clarendon  Press  at  Oxford. 
Wyttenbach,  influenced  at  once  by  the  reputation  of  the 
university,  and  by  the  liberality  of  the  0.xonians  in 
tendering  him  assistance  of  different  kinds,  declined  the 
offer  of  the  Bi[)ontine  Society, — very  fortunately,  since  their 
press  was  soon  destroyed  by  the  French.  The  fortunes  of 
Wyttenbach's  edition  curiously  illustrate  the  text  "habent 
sua  fata  libelli."  Tlie  first  portion  was  safely  conveyed  to 
Oxford  in  1794.  Then  war  broke  out  between  Holland 
and  Great  Britain.  Randolph,  Wyttenbach's  Oxford 
correspondent,  advised  that  the  ne."ct  portion  should  be 
sent  through  thfr  British  ambassador  at  Hamburg,  and  the 
M.S.  was  duly  consigned  to  him  "in  a  little  chest  well  pro- 
tected by  pitch."  After  sending  RaYidolph  a  number  of 
letters  v.ithoat  getting  any  answer,  Wyttenbach  in  disgust 
put  all  thought  of  the  edition  from  him,  and  a  shudder 
ran  through  his  frame  whenever  Plutarch  was  mentioned. 
At  la.st,  after  simultaneous  letters  had  been  despatched  to 
a  good  many  delegates  of  the  Clarendon  Press,  the  missing 
box  was  discovered  in  a  forgotten  corner  at  Hamburg, 
where  it  had  lain  for  two  years  and  a  half.  The  work 
was  finally  com['leted  in  1805.  Meanwhile  Wyttenbach' 
received  repeated  invitations  to  leave  Amsterdam,  which 
were  refused.  One  came  from  his  native  city  Bern, 
another  from  Leyden,. where  vacancies  had  been  created 
hy  the  refusal  of  profea.sor3  to  swear  allegiance  to  the  new 
Uutch  republic  set  up  in  179.5,  in  which  Wyttenbach  had 


acquiesced.  But  he  only  left  Amsterdam  in  1799,  when 
on  Ruhiiken'.s  death  he  succeeded  him  at  Leyden.  F.ven 
then  his  chief  object  in  removing  was  to  facilitate  an 
arrangement  by  which  the  necessities  of  his  old  master's 
family  might  bo  relieved.  His  removal  came  too  late  in 
life,  and  he  was  never  so  happy  at  Leyden  as  ho  had  been 
at  Amsterdam.  Before  long  appeared  the  ever-delightful 
Lift  of  David  Rnhnken.  Though  written  in  Latin,  this 
biography  deserves  to  rank  high  in  the  modern  literature 
of  its  class.  It  is  composed  in  a  fetylo  that  is  lucid,  flowing, 
and  graceful,  not  imitated  from  any  one  ancient  author, 
but  (a  few  grammatical  matters  apart)  juch  as  we  can 
inia;.jino  that  some  gifted  Roman  of  the  classical  time 
might  well  have  struck  out  for  himself.  One  of  Ruhnken's 
friends  called  it  "a  Milesian  tale,"  partly  from  the  fascin- 
ation of  the  style,  and  partly  because  the  book  often  took 
guch  a  wide  range  that  Ruhnken  was  lost  amid  extended 
observations  springing  out  of  his  relation  to  the  classical 
studies  of  his  age.  Of  Wyttenbach's  life  at  Leyden  there 
is  little  to  tell.  The  cont.in\ial  changes  in  state  affairs 
greatly  disorganized  the  universities  of  Holland,  and 
Wyttenbach  had  to  work  in  face  of  much  detraction  ;  still 
his  success  as  a  teacher  was  very  great.  In  1805  he 
narrowly  escaped  with  his  lifp,  from  tl  e  great  gunpowder, 
explosion,  which  killed  150  people,  among  them  the  Greek 
scholar  Luzac,  Wyttenbach's  colleague  in  the  university. 
One  of  Wyttenbach's  letters  gives  a  vivid  account  of  the 
disaster.  During  the  last  years  of  his  life  he  suffered 
severely  from  illn'css  and  became  nearly  blind.  After  the 
conclusion  of  his  edition  of  Plutarch's  Moralia  in  1805, 
the  only  important  work  he  was  able  to, publish  was  his 
well-known  edition  of  Plato's  Pheedo.  Many  honours  were 
conferred  upon  him  both  at  home  and  abroad,  and  in 
particular  he  was  made  a  member  of  the  French  Institute. 
Shortly  before  his  death,  he  obtained 'the  licence  of  the 
king  of  Holland  to  marry  his  sister's  daughter,  Johanna 
Gallien,  who  had  for  twenty  years  devoted  herself  to  him 
as  housekeeper,  secretary,  and  aider  in  his  studies.  The 
sole  object  of  the  marriage  was  to  secure  for  her  a  better 
provision  after  her  husband's  death,  because  as  the  widow 
of  a  professor  she  would  be  entitled  to  a  pension.  Johanna 
Gallien  was  a  woman  of  remarkable  culture  and  ability, 
and  wrote  works  held  in  great  repute  at  that  time.  On 
the  festival  of  the  tercentenary  of  the  foundation  of  the 
university  of  Marburg,  celebrated  in  1827,  the  degi'ee  of 
doctor  was  conferred  upon  her.  AVyttenbach  died  of 
apoplexy  in  1820,  and  he  was  buried  in  the  garden  of  hi^ 
country  house  near  Amsterdam,  within  sight,  as  he  noted, 
of  the  dwellings  of  Descartes  and  Boerhaave. 

Although  bis  work  can  hardly  be  set  on  tlie  same  level  as  that 
of  Hemstcrhuis,  Valckenaer,  and  Ruhnken,  yet  he  was  a  very 
eminent  exponent  of  the  sound  methods  of  criticism  which  they 
est.a'blished.  These  four  men,  more  than  any  others  after  Bentley, 
laid  the  foundations  of  Greek  scholarship  as  it  exists  to-day.  The 
precise  study  of  grammar,  syntax,  and  style,  and  the  careful  criticism 
of  texts  by  the  light  of  the  best  manuscript  evidence,  were  ujiheld 
by  these  scholars  in  the  Netherlands  when  they  were  ahnost  entirely 
neglected  elsewhere  on  the  Continent,  and  wero  only  pursued  with 
partial  success  in  England.  Wyttenbach  may  fairly  be  regarded 
as  closing  a  great  period  in  the  history  of  scholarship.  He  lived 
indeed  to  see  the  new  birth  of  German  clnsslcal  learning,  but  his 
work  was  done,  and  he  was  unatfectid  by  it.  Wyttenbach's 
criticism  was  less  rigorous,  precise,  and  masterly,  but  perhaps  more 
sensitive  and  sympathetic  than  that  of  his  great  predecessors  in 
the  Netherlands.  In  actual  acquaintance  with  the  philosophical 
writings  of  the  ancients,  he  has  probably  never  been  syrpassed.  In 
character  he  was  upright  and  simple-minded,  but  shy  and  r'^tiring, 
find  often  failed  to  make  liimsclf  appreciated.     His  life  \v5s  not 

fvas-sed  without  strife,  but  his  few  friends  were  warmly  attached  to 
lim,  and  his  many  pupils  were  for  the  most  part  his  enthusiastic 
admirers.  Wyttenoach's  biography  was  v.-ritten  in  a  somewliat 
dry  and  lifeless  manner  by  Mahne,  one  of  his  pupils,  who  also 
published  some  of  his  letters.  His  Opiiscula,  other  than  those 
published  in  the  Bibliothccn  Oritica,  were  collected  in  two  volumes 
(Lsyden,  1623).  (J.  S.  B.) 
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X  represents  the  Phoenician  letter  Samekh,  to  whicu  the 
old  Ionian  S  is  singularly  close  in  form.  This 
form  is  familiar  to  Greek  students,  because  it  belongs  to  the 
alphabet  that  superseded  the  alphabet  of  the  Eubcuan  type 
which  was  first  in  use  at  Athens.  But  the  Eubcean  form 
of  the  letter  was  +  (see  Roehl,  I.G.A.,  No.  372)  ;  and  this 
form  went  with  the  Euboean  alphabet  of  Chalcis  to  the 
western  Hellenic  world,  and  passed  in  Italy  into  the  form 
X,  which  survives  with  us.  The  history  of  the  symbol  in 
Italy  is  not,  however,  perfectly  clear,  because  in  the 
extremely  archaic  alphabets  of  C;tre  and  Formello  we  find 
not  only  +  but  also  a  symbol  EB,  and  this  has  the  place 
of  Xi  in  the  Ionian  alphabet,  whereas  +  stands  after  U, 
instead  of  in  its  proper  jjlace,  which  has  been  thus  usurped 
by  this  huge  and  otherwise  unknown  intruder.  There 
■would  be  no  difficulty  in  supposing  that  +  is  only  a  curtailed 
portion  of  the  fuller  form,  and  that  the  two  survived  for  a 
time  side  by  side  in  the  alphabet,  perhaps  with  some  differ- 
entiation of  value,  were  it  not  that  this  is  inconsistent  with 
the  ultimate  derivation  of  the  Italic  alphabet  from  Chalcis, 
where  the  large  form  certainly  does  not  appear.  The  name 
Xi  (ksi)  is  clearly  Greek,  not,  like  the  names  of  the  letters 
in  general,  borrowed  from  the  Phoenician.  It  is  obviously 
modelled  upon  Psi,  just  as  Psi  was  itself  modelled  upon  Pi. 
Tlie  value  of  the  sound  in  Phoenician  was  probably  a  strong 
sibilant,  with  a  weak  guttural  preceding.  In  the  old  inscrii)- 
tions  of  the  /Kgcan  Islands — Thera,  Naxos,  Ac. — we  find  a 
double  symbol  KM  (i.e.,  ks) ;  in  Na.vos  we  find  also  XJ 
and  Br  (i.e.,  In),  which  indicates  a  guttural  breatliing 
before  tht  «;  and  in  old  Attic  inscriptions  also  wo  find  Xt 
,  But  this  same  symbol  X  had  another  very  different 
value  in  Greece  from  Is,  and  by  this  value,  i.e.,  a  guttural 
aspirate,  Ui  or  cli,  it  is  familiar  to  Greek  students  under  the 
name  Chi.  This  value  is  confined  to  alphabets  of  the  Ionian 
type.  In' the  islands  we  find  K0  or  KH,  aUo  <^a  at 
Thera,  digraphs  being  employed  in  the  same  manner  as 
for  /•«  and  /w.  This  same  guttural  sound  is  represented 
in  alphabets  of  the  Eubcean  type  under  the  form  Y  °'"  '^^ 
which  appears  naturally  in  the  Ca;re  alphabet,  but  in  iho 
derived  Italian  alphabets  was  retained  by  the  Etruscan 
only.  In  Greece  it  was  found  in  Boeotia  and  the  Pelo- 
ponnesus:  e._7.,  it  appears  on  the  tripod  at  Del|)lji  set  uj) 
by  the  Lacediemonians  to  commemorate  the  victory  of 
Plata;!.  But  in  the  Ionic  al|)liabet  alono  this  same  syml>ol 
has  a  totally  different  value,  to  wit,  j>s,  and  to  this  value 
the  Greeks  gave  the  name  Psi.  It  is  noteworthy  that  the 
old  Attic  way  of  writing  this  double  sound  was  4>  i-  The 
origin  of  this  second  X  and  that  of  its  companion  Y  is 
very  uncertain.  The  Attic  writings  above  mentioned,  and 
the  <^  B  of  Thera,  give  colour  to  the  idea  that  X  and  '1' 
m^y  be  survivals  of  a  ruder  alphabet,  superseded  by  the 
Phoenician,  with  the  values  k  and  ;>.  On  the  other  haiid,  it 
docs  not  scorn  impossible  that  y,  with  the  value  ch,  may 
bo  a  descunilttnt  of  the  useless  ^  (koppa),  obtained  by 
oi>cning  t>ut  the  circle  (Taylor,  Al/i/uil'fl,  ii.  93);  but  the 
same  writer  maintoins  thot  X  is  ft  variation  of  K,  which 
Mvcfns  very  impro)>ablf.  It  is  at  least  M  crudiblu  that  it 
is  ft  variant  <if  .'-^ainrldi,  in  which  the  guttural  clement  of 
the  original  ri.iii|.lex  sounil  superseded  the  sibilant. 

Tliero  i^  hi^tliiri),'  n'^tiHorthy  in  the  history  of  x  in 
Englinh.  In  rriin  li,  when  medial,  it  has  generally  passed 
into  tt,  0.1  in  I'lui-r  (from  /nj-nrr);  and  it  has  the  fuimc 
sound,  even  whin  written,  ns  in  toUanle.  It  is  frcnucntly 
found  at  the  end  \)f  word.t  owing  to  a  mis-writing,  the 
contraction  for  final  w  having'  been  confounded  with  it. 


as  in  piurals,  yeux,  animaur,  &c.,  where  the  j*  has  been 
added  again,  also  in  ijKiux  (esponsus), /<iiu-  (falsus),  roux 
(russus),  Jtc.  Not  unnaturally  the  x  has  been  substituted 
still  further,  as  in  prij:;  in  other  cases,  like  cjoi'j-,  we 
have  probably  a  learned  imitation  of  the  Latin.  Italian 
also  substitutes  s*  for  x,  as  in  inassimo  (oTnuurimus',  lussuria, 
ic.     On  X  in  Spanish,  see  vol.  x.\ii.  p.  350. 

XAL.\PA.    See  Jalata. 

XAXTHL'S,  an  ancient  city  of  Lycia  (?.».),  on  the  river 
Xanthus,  about  S  miles  above  its  mouth.  It  is  chiefly 
memorable  in  history  for  its  two  sieges,  and  the  desperate 
but  unavailing  resistance  made  on  both  occasions.  The 
first  Riege  was  by  the  Persian  general  Uarpagus  (see  vol. 
xviii.  p.  5GG),  when  the  acropolis  was  burned  and  the 
inhabitants,  with  all  their  jiosscssions,  peri.shed  (Herod.,  i. 
176).  The  city  was  afterwards  rebuilt ;  and  in  42  B.C.  it 
was  besieged  by  tlie  Ilouians  under  Brutus.  It  w.is  taken 
by  storm  and  set  on  fire ;  and  the  inhabitants,  refusing  to 
surrender,  all  perished  in  the  flames.  During  its  prosper- 
ity, Xanthus  contiined  many  fine  temples  and  other  build- 
ings, extensive  remains  of  which,  in  excellent  preservation,' 
were  discovered  by  .Sir  C.  Fellows  (Excursion  in  Asia 
Minor,  1839).  A  large  collection  of  marbles,  chiefly 
sepulchral,  from  Xanthus  is  now  in  the  British  Museum. . 

XAVIER,  EiiANcisco  (1506-1552),  surnamcd  the 
"Apostle  of  the  Indies,"  was  the  youngest  son  of  Juan 
de  Jasso,  privy  councillor  to  Jean  d'Albret,  king  of  Navarre, 
and  his  wife  Maria  Azpilcueta  Xavier,  sole  heiress  of  two 
noble  Navarrese  families.  He  was  born  at  his  mother's 
castle  of  Xavero  or  Xavier,  at  the  frot  of  the  Pyrenees  and 
close  to  the  little  town  of  Sanguesa,  ■  on  7th  April  1506, 
according  to  a  family  register,  though  his  earlier  biographers 
fix  his  birth  in  1497.  Following  a  Spanish  custom  of  the 
time,  which  left  the  surname  of  either  parent  optional 
with  children,  ho  was  called  by  his  mother's  family  name, 
and  grew  up  tall,  strong,  healthy,  and  active  loth  in  mind 
and  body,  with  a  lively,  cheerful  dis|iosition.  He  showed 
no  taste,  however,  for  tlic  career  of  arms,  and  early  dis- 
closed a  preference  for  literary  pursuits.  His  father 
accordingly  strained  his  slender  resources  to  send  him,  in 
1524,  to  the  university  of  I'aris,  then  much  frequented  by 
Spaniards,  where  he  entered  the  College  of  St  Barbara,  and 
made  such  rapid  progress  that  ho  was  appointed  in  1528 
lecturer  in  Aristotelian  philosophy  at  the  College  do  Beau- 
vals.  In  1 530  he  took  his  degree  as  master  of  arts.  The 
same  year  which  saw  his  nomination  as  lecturer  at  the 
university  saw  also  the  arriv.al  there  oi  the  man  who  was 
to  mould  his  destiny  and  that  of  his  chamber-mate  Pierre 
lo  Fevrc,  namely,  Ignatius  Loyola,  even  then  meditating 
the  foundation  of  his  celebrated  institute  (see  Jt-il'lTS,  vol. 
xiii.  p.  652).  Ignatius  speedily  rerogniied  in  Xnvicr  the 
qualities  which  made  him  the  first  missionary  of  his  time, 
— and  set  himself  to  win  him  as  an  O-Ksociato  in  liia 
vast  enterprise.  Xavier,  after  a  protracted  resistance, 
yielded  to  the  spell,  and  was  one  of  the  Utile  band  of  seven 
persons,  including  I^yola  himself,  who  took  the  original 
Jesuit  vows  and  founded  the  com|>any,  on  15lh  August 
1531,  iu  the  crypt  of  Notre  Dame  do  Montniartrc.  They 
continued  in  I'aris  (or  two  years  longer,  though  there  is 
some  \inrert.ainty  whether  Xavi<  r  rclnined  hia  chair  ;  but 
on  15th  Ni'vcmber  1536  they  started  for  Italy,  to  concert 
with  Ignntiiu  (then  in  Spain,  but  pnr|>oii|ng  to  join  thcin) 
plan.'*  for  a  mission  to  convert  the  Moslems  of  Palestine 
About  Kpiplmny-tiilc  1537,  after  a  juurnoy  attended  will- 
much  futiguo  and  sonic  dan^'cr,  owing  to  tbo  disturb^ 
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po*tar«  of  political  affuics,  they  arrivoJ  in  Venice,  wliero 
ihoy  found  Ignatius  awaiting  them.  As  some  inoiUlis  must 
ne<Us  elapse  bcfor«  they  couUl  sail  for  llio  Holy  Land, 
IgTiatius  dcterniineJ  that  the  time  should  b«  spent  partly 
in  hospital  worl  at  Venice  and  later  in  the  journey  to 
Rome,  there  to  obtain  their  credentials.  xVccordingly, 
Xivicr  devoted  himself  for  nine  weeks  to  the  caro  of  the 
pfttienta  in  the  hospital  for  incurablejj,  at  tho  end  of  which 
time  ho  set  out  with  eight  companions  for  Rome,  where 
Pope  Paul  III.  received  them  favourahly,  sanctioned  their 
enterprises  and  gave  them  facilities  for  obtaining  orfina- 
tion.  Returning  to  Venice,  Xavier  was  ordained  priest  on 
Midsummer  Day  1537  ;  but  tho  outbreak  of.  war  between 
Venice  and  Turkey  put  an  end  to  tho  Palestine  expedition. 
Hereupon  the  companions  agreed  to  disperse  for  a  twelve- 
month's homo  mission  work  in  tho  Italian  cities,  and  Boba- 
diUa  and  Xaricr  betook  themselves,'  first  to  Monselice, 
thence  to  Bologna,  where  they  remained  till  suraraoned  to 
Rome  by  Ignatius  at  the  close  of  153S,  to  consider  his 
plans  for  erecting  the  comjxany  into  a  religious  order,  with 
a  formal  constitution  under  pajxil  sanction.  Tho  draft 
rules  were  sicned  by  the  whole  number  on  15th  April 
1539,  though  it  was  not  till  1510  that  tho  pope's  confirma- 
tion was  given,  nor  was  it  published  till  1541.  While 
the  remaining  members  dispersed  anew  for  work  in  various 
ports  of  Italy,  Ignatius  retained  Xavier  at  Rome  as  secret- 
ary to  the  new  institute.  Meanwhile  John  III.,  king  of 
Portugal,  had  resolved  on  sending  a  mission  to  his  East 
Indian  dominions,  and,  at  tho  instance  of  his  minister 
Govea,  applied  through  his  envoy  Pedro  de  Mascarenhas 
to  the  pope  for  six  Jesuits  to  undertake  the  task.  Ignatius 
could  spare  but  two,  and  chose  Rodriguez  and  BobadiUa  for 
the  purjxise  ;  and  the  former  set  out  at  once  for  Lisbon  to 
confer  with  the  king.  BobadiUa,  sent  for  to  Rome,  arrived 
there  just  before  Mascarenhas  was  about  to  depart,  but 
fell  too  ill  to  respond  to  the  call  made  on  him.  Hereupon 
Ignatius  or  15th  Jfarch  1540  told  Xavier  to  leave  Rome 
the  next  day  Tith  Mascarenhas,  in  order  to  join  Rodriguez 
in  the  Indian  mission.  Xavier  complied,  merely  waiting 
long  enough  to  obtain  the  pope's  benediction,  and  set  out 
for  Lisbon,  where  he  was  presented  to  the  king,  and  soon 
won  his  entire  confidence,  attested  notably  by  procuring 
for  him  from  the  pope  four  briefs,  one  of  them  appointing 
him  papal  nuncio  in  the  Indies.  On  7th  April  1541,  his 
thirty-fifth  birthday,  he  sailed  from  Lisbon  with  Martin 
Alphonso  de  Souza,  governor  of  India,  and,  refusing  all 
accommodations  for  the  voyage  offered  him,  except  a  few 
books  and  some  clothing,  lived  amongst  the  common  sailors 
on  board,  ministering  to  their  religious  and  temporal  needs, 
especially  during  an  outbreak  of  scurvy.  After  five  months' 
voy^ge  the  ship  reached  Mozambique,  where  the  captain 
resolved  to  winter,  and  Xavier  was  prostrated  with  a  severe 
attack  of  fever.  ANTien  the  voyage  was  resumed,  tho  ship 
touched  at  the  Mohammedan  town  of  Mclinde,  whose 
sultan  told  Xavier  of  tho  marked  decline  of  Islam.  But 
neither  there  nor  at  the  island  of  Socotra,  the  next  point 
of  arrival,  where  Christianity  was  equally  declining,  was 
the  missionary  able  to  remain  long  enough  to  attempt 
any  work;  and  he  finally  reached  Goa  on  6th  May  1542. 
Exhibiting  lis  brief  to  Joao  d'  Albuquerque,  bishop  of 
Goo,  he  asked  his  permission  to  ofiiciate  in  tho  diocese, 
and  at  once  began  a  mission,  walking  through  the  streets 
ringing  a  small  bell,  and  telling  all  those  attracted  by  its 
sound  to  come  themselves,  and  send  their  children  and 
servants,  to  the  "  Christian  doctrine"  or  catechetical  instruc- 
tion in  the  principal  church.  He  spent  five  months  actively 
employed  in  Goa,  where  he  is  stated  to  have  effected  much 
reformation  in  morals,  and  then  turned  his  attention  to 
the  fi-ihery  coast,  citending  from  Cape  Comorin  to  the 
Paumbum-Pass,  where  he  had  heard  that  the  Paravaa,  a 


tribe  engaged  in  tho  pearl-fishory,  had  relapsed  into  heathen- 
ism after  having  professed  Christianity.  Ho  laboured 
assiduously  amongst  them  for  fifteen  months,  and  at  thq 
end  of  1543  returned  to  Goa  to  procure  colleagues  for  the 
mission.  Travancoro  was  his  next  field  of  action,  and  thero 
he  is  said  to  have  succeeded  in  founding  no  fewer  than  forty- 
fivo  Christian  settlcnienta,  each  with  numerous  converts. 
It  is  to  bo  noted  that  his  own  letters  contain,  both  at  this 
time  and  later  on,  express  disproof  of  his  possession  of 
that  miraculous  gift  of  tongues  with  which  he  was  credited 
even  in  his  lifetime,  and  which  is  attributed  to  him  in  tho 
Breciaiy  office  for  his  festival.  Not  only  was  ho  obliged 
to  employ  interpreters,  but  he  relates  thai  in  their  absence 
he  was  compelled  to  use  signs  only,  and  ho  never  appears 
to  have  displayed  any  special  aptitude  for  acquiring  new 
languages.  Ho  sent  a  missionary  to  the  isle  of  Manaar, 
and  himself  visited  Ceylon,  where  he  proved  unsucoessfu' 
in  an  effort'to  invoke  Portuguese  interference  in  a  dynastic 
dispute,  and  betook  himself  thence  to  Meliapur,  the  tradi- 
tionary tomb  of  St  Thomas  the  apostle,  which  he  reached 
in  April  1544,  continuing  thero  four  months.  His  next 
sphere  of  active  work  was  Malacca,  which  ho  reached  on 
25th  September  1545,  and  where  he  remained  another  four 
months,  but  had  comparatively  little  success,  and  abandoned 
it  at  last  as  wholly  intractable.  While  thero  he  addressed  a 
letter  to  King  John  of  Portugal,  urging  him  to  set  up  tho 
Inquisition  in  Goa  to  repress  Judaism,  and  was  readily 
listened  to,  although  the  actual  erection  of  the  tribunal 
did  not  take  place  till  1560,  sorao  years  after  his  own 
death.  After  a  missionary  expedition  to  Amboyna  and 
other  isles  of  the  Molucca  group,  ho  returned  to  Malacca 
in  July  1 547,  and  found  three  Jesuit  recruits  from  Europe 
awaiting  him.  An  attack  upon  Malacca  by  tlio  sultan  of 
Acheen,  which  the  governor  was  disinclined  to  punishj 
aroused  the  warlike  temper  which  slumbered  in  Xavicr's 
breast,  and  he  compelled  the  organization  of  an  expedition 
to  chastise  the  invaders,  which  proved  a  triumph  and 
much  increased  his  local  influence.  While  in  Malacca  he 
met  one  Han-Siro,  a  Japanese  exile  (known  to  tho  bio- 
graphies as  Anger),  whose  conversation  fired  liiiu  with  zeal 
for  the  conversion  of  Japan.  But  ho  first  j)aid  a  series  of 
visits  to  the  scenes  of  his  former  labours,  and  then,  return- 
ing to  Malacca,  took  ship  for  Japan,  accompanied  by  Han- 
Siro,  now  known  as  Paul  of  the  Holy  Faith.  After  a 
periloim  voyage  they  reached  Kagoshima,  at  the  south 
of  Kiusiu,  the  southernmost  of  tho  larger  Japanese  islands, 
and  in  tho  territory  of  the  dainiio  of  Satsuma. "  Kago- 
shima was  Han-Siro's  birthplace,  and  ho  was  himself 
heartily  welcomed  by  his  friends,  whom  he  induced  to 
extend  their  good-will  to  his  companions.  Tho  daimio, 
who  desired  to  secure  the  Portuguese  trade,  was  friendly 
at  first ;  but,  finding  that  the  merchant  vessels  preferred 
tho  safer  anchorage  of  Firando  (or  Hirado)  far  to  the  north 
of  his  fief,  he  withdrew  his  permission  to  preach  and 
threatened  converts  v/ith  the  penalty  of  death.  Xavier 
judged  it  well  to  movo  elsewhither,  and  travelled  on  foot 
to  Firando,  making  some  converts  on  the  road,  and  prov- 
ing far  more  successful  at  Firando  itself  than  in  Kagoshima. 
Thence  he  proceeded  to  the  capital  of  the  empire,  the  city 
then  known  as  Miako,  subsequently  as  Kioto,  and  now  as 
Saikio  or  "western  capital."  But  tho  mikados  or  emperors 
had  been  little  more  than  puppets  under  tho  control  of 
the  shoguns  or  hereditary  commanders-in-chief  for  some 
centuries  before  this  time,  so  that  Xavier  judged  that  ho 
could  work  more  effectually  at  the  courts  of  the  great 
daimios  than  at  that  of  their  nominal  sovereign.  Ho  klso 
noticed  that  asceticism  and  poverty  had  no  such  attractive 
power  in  Japan  as  they  had  exercised  in  India,  and  deter- 
mined to  try  the  effect  of  Rome  measure  of  pomp  and  dis- 
play on  his  return  from  Miako.     Making  but  a  brief  6tav 
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at  Firando,  he  went  to  Amanguchi  (Vamaguchi),  capital  of 
Suwo,  and  there  presented  himself  to  the  daimio  in  some 
^Btate,  bringing  him  valuable  presents.  He  was  allowed 
to  preach,  and  had  some  success,  which  encouraged  him 
to  proceed  to  Fucheo,  capital  of  the  fief  of  Bungo  (Bugo), 
where  his  mission  prospered  more  than  anywhere  else  in 
Japan ;  and,  feeling  that  he  could  now  safely  leave  the 
work  in  other  hands,  he  quitted  that  empire  in  1551,  in- 
tending to  attempt  next  the  conversion  of  C'liina.  On 
board  the  "  Santa  Cruz,"  the  vessel  in  which  he  sailed  to 
Malacca,  he  discussed  this  project  with  Diego  Pereira,  the 
captain,  and  devised  the  plan  of  persuading  the  ^^ceroy  of 
Portuguese  India  to  despatch  an  emVxissy  to  China,  in 
whose  train  he  might  enter,  in  despite  of  the  law  which 
then  excluded  foreigners  from  that  empire.  He  reached 
Goa  in  February  1552,  and  after  settling  some  disputes 
which  had  arisen  in  his  absence  obtained  from  the  viceroy 
consent  to  the  plan  of  a  Chinese  embassy  and  to  the 
nomination  of  Pereira  as  envoy.  Large  sums  for  the 
necessary  expenses  were  contributed  by  the  treasury,  by 
Pereira  himself,  and  by  subscriptions  from  private  persons 
interested  in  the  missionary  part  of  the  scheme.  Xavier 
left  India  on  25th  April  1552  and  betook  himself  to 
Malacca,  there  to  meet  Pereira  and  to  re-embark  on  the 
"Santa  Cruz."  But  Alvaro  d'  Ataide,  governor  of  Malacca, 
had  a  private  grudge  against  Pereira,  and  besides  desired 
the  Chinese  embassy  for  himself,  and  therefore  threw  diffi- 
culties in  the  way  of  the  expedition,  though  Xavier, 
anticipating  something  of  the  kind,  had  procured  for  him 
the  high  office  of  captaincy  of  the  neighbouring  seas,  and 
had  also  provided  himself  with  stringent  orders  from  the 
viceroy  for  the  furtherance  of  his  oliject,  with  threats  of 
punishment  for  disobedience.  Ataide,  however,  paid  no 
attention  to  them,  and  laid  an  embargo  on  the  "Santa 
Cruz."  Xavier,  who  with  cliaracteristic  modesty  had 
kept  his  dignity  as  papal  nuncio  private  (save  for  exhibit- 
ing the  brief  to  the  bishop  at  Goa  on  his  first  arrival  in 
India),  determined  to  avail  himself  of  it  now,  and  desired 
the  vicar-general  of  Malacca  to  inform  the  governor,  and 
to  remind  him  that  such  as  impeded  a  nuncio  in  the  dis- 
charge of  his  office  were  subject  to  excommunication  by 
the  pope  himself.  Ataide  paid  no  more  regard  to  the  papal 
brief  than  he  had  done  to  the  viceroy's  letter,  and  even 
charged  Xavier  with  having  forged  it, — if  not  both  docu- 
ments,— while  the  people  of  Malacca  sided  with  him  against 
Xavier  and  Pereira.  At  last,  however,  he  agreed  to  a  coni- 
promis<!.  The  embassy  was  stopped  and  Pereira  detained, 
while  some  of  the  governor's  peo[ilo  were  substituted  for 
as  many  of  the  crew  of  the  "  Santa  Cruz,"  in  which  Xavier 
and  two  companions  were  allowed  to  proceed.  The  vicar- 
genernl  a.sked  him  to  take  formal  leave  of  the  governor ;  but 
ho  rofu.scd,  saying  that  thej-  would  meet  no  more  till  the 
day  of  judgment,  when  Ataide  must  give  account  for  his 
resistance  to  the  spread  of  the  gospel,  and,  shaking  the 
dual  of  Maljicca  from  his  shoes,  ho  embarked  ICth  July 
1552.  After  a  short  stiy  ot  Singapore,  whence  he  de- 
spatched licvcral  letters  to  India  and  Enroijc,  the  ship  at 
the  end  of  August  1552  reached  San-chan  (Chang  chuang), 
an  island  at  no  great  distance  from  Canton,  which  nerved 
ail  i>ort  and  rcndcr\'0us  for  Eurojicans,  not  then  admitted 
to  ir,.I.  ,i;r,.  tlv  uWI.  f'liina.  Xavier  wa*  seized  with  fever 
d  was,  in  adilitionf  di-lajcd  by  the 
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still  lies.     He  was  beatified  by  Paul  V.  in  1619  and 
canonized  by  Gregory  XV.  in  1621. 

The  chief  authorities  for  the  life  of  St  Francis  Xavier  are  Ik  I'ita 
Sancti  Frartcisci  JTarmi  Libri  VI.,  by  the  Jesuit  TorseUino  (Tur- 
sellinos),  Rome,  1596,  of  which  there  is  a  vigorous  English  version, 
Paris,  1632  ;  another  biography  by  Luccna,  Lisbon,  1600 ;  his 
LttttTs,  published  in  seven  books  by  the  Jesuit  Poussines  (Pos- 
sinus),  Kome,  16G7  ;  a  fuller  collection  of  the  IxtUrs  by  another 
Jesuit,  Menchacha,  Bologna,  1795,  translated  into  French  by  Leon 
Pages,  Paris,  1854  ;  Faria  y  Souca,  Asia  Forlugtusa,  Lisbon,  1655  ; 
Bouhours,  Vie  dt  St  Francois  Xavier,  Paris,  1684  ;  Bartoli,  Asia, 
part  i.,  Rome,  1653;  H.  J.  Coleridge,  Life  and  LttUn  of  St 
Francis  Xarier,  London,  1872  ;  while  a  graphic  sketch  of  the  more 
striking  episodes  is  to  be  found  in  Sir  James  Stephen's  articla  on 
the  "Founders  of  Jesuitism,"  reprinted  in  his  Htxtys  in  Ecdesi- 
aUical  Biography,  London,  1849.  (R.  F.  L.) 

XEXIA,  a  city  of  the  United  S.tates,  the  county  scat  of 
Greene  county,  Ohio,  is  situated  in  the  midst  of  a  rich 
agricultural  region,  and  on  the  Pittsburg,  Cincinnati,  and 
St  Louis  and  the  Dayton,  Fort  AVajTie,  and  Chicago  Rail- 
ways. It  is  one  of  the  oldest  cities  of  Ohio,  having  bean 
laid  out  in  1803.  It  is  the  seat  of  the  Methodist  Episco- 
pal Xenia  college  (1850),  a  Presbyterian  theological  semi- 
nary (1794),  and  \Vilberforco  university  (1863),  this  last 
designed  for  the  education  of  coloured  youth  of  both  sexes. 
The  population  in  1880  was  7026. 

XEXOCRATES  of  Chalcedon,  scholarch  or  rector  of 
the  Academy  from  339  to  314  B.C.,  was  bom  in  396. 
Removing  to  Athens  in  early  youth,  he  became  the  pupil 
of  the  Socratic  .^schincs,  but  presently  joined  himself  to 
Plato,  whom  he  attended  to  Sicily  in  301.  Uyjon  his 
master's  death  (347  B.C.),  in  company  with  Aristotle  he 
paid  a  visit  to  Hermias  at  Atarneua.  In  339,  Aristotle 
being  then  in  Slaccdonia,  Xenocratcs  succeeded  Speusippus 
in  the  presidency  of  the  school,  defeating  his  competitors 
Menedemus  and  Hcracleides  by  a  few  votes.  On  three 
occasions  ho  was  member  of  an  Athenian  legation,  once  to 
Philip,  twice  (o  Antipater.  Soon  alter  the  death  of 
Demosthenes  m.  322,  ^-esenting  the  Macedonian  influence 
then  dominant  at  Athens,  Xenocratcs  declined  the  citizen- 
ship offered  to  him  at  the  instance  of  Phocion,  and,  being 
unable  to  pay  the  tax  levied  upon  resident  aliens,  was,  it 
is  said,  sold,  or  on  the  point  of  being  sold,  into  slavery. 
He  died  in  314,  and  was  succeeded  as  scholarch  by  Polemon, 
whom  he  had  reclaimed  from  a  life  of  profligacy.  Besides 
Polemon,  the  statesman  Phocion,  Chaeron  tyrant  of  Pcllene, 
the  Academic  Grantor,  the  Stoic  Zeno,  and  Epicurus  are 
alleged  to  have  frequented  his  lectures. 

Xenocrates's  earnestness  and  strength  of  character  won  for  him 
universal  respect,  and  stories  were  remembered  in  proof  of  hi* 
pnritv,  int/'(rrit>'.  and  benevolooco.  Wantint^  in  quickness  of 
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•r  Datnnl  kinda,  took  for  hi»  principlM  »rithmetir«l  unity  »nJ 
idanlitr,  mJ  •coorJingly  i.lKiitifioJ  iiImI  nunilwni  with  irithmntiwil 
nuiul>rn.  In  *-hui  rriiTting  to  tho  cruililii-a  of  certain  I'ytli.v 
rv>r>an«  h»  I»iJ  lilmsclf  ojvu  to  tlu<  rritii  Urns  of  Arintolln,  who, 
ID  hi«  UHjfilkvtia,  twoguiiiip'  «in>>:.sst  coiitciiiporary  I'latouists 
Ihrni  pnn'-i(«l  grviuia— (1)  tliuw  »h",  liko  I'lato,  distiiipiislied 
malhrruti. al  auU  iJt-al  uumbtrs  ;  (2)  ih>w.'  who,  Uko  XenixTatcs, 
idta'iBrvl  thorn;  and  (J)  those  »ho,  Uko  Sjicuaipims,  poilulatod 
mathi-maliral  nuiubvn  only — has  iuu»*h  to  say  aj^inst  tho  Xeno- 
cntcan  uitcri>ret»tion  of  iha  IhoTy,  and  in  partioiiLir  pointa  out 
that,  if  tho  ideas  are  numlioia  made  «[>  of  arithniotical  units,  thiy 
not  ooIt  crxsr  to  bo  prin^ifilrs  l-i.t  lj1.^>  bi-como  aubjivt  to  alithmftiL-al 
olHrtattons.  Xi-h<xta:*-^'-^  I'l.ury  of  uit>r;;.inic  naturo  was  substanti- 
ally idontioal  «ilh  tho  thiv>.y  of  tho  cliiucnta  which  is  ptoiwundcd 
ia  the  Timxus,  53  C  sq.  Noircrlhelcsa,  holding  that  every  diinon- 
hioi^  has  a  piinciplc  of  its  own,  he  rejected  tlio  derivation  of  tho 
elemental  solids— pyramid,  octahedron,  iiv.sahedron,  and  cube — 
fiom  trian,:ular  suifaces.  and  ia  so  far  appi-cxiniated  to  atomism. 
Uoreorcr,  to  tho  tetrad  of  simple  elements— namely,  file,  air,  water, 
earth — h?  added  tho  T^ftrtti  eutfio,  other. 

His  cosmology,  which  U  dravrn  almost  cntiroly  from  tho  Timaiu, 
tud,  as  he  intimated,  is  not  to  'x  regarded  as  a  cosmogony,  should 
be  ituJieJ  iu  coni.eiion  with  his  psychology.  Soul  is  ck  sclfmov- 
ing  number,  deriroj  from  tho  two  fundamental  principles,  unity 
(J»)  and  pi;ii»lity  (JtAi  iSptm-ot),  whence  it  obtains  its  powers  of 
rat  and  motion.  It  is  incorporeal,  and  nuiy  exist  apart  from  body. 
The  irrational  aool,  as  well  as  tho  rational  .soul,  ia  immortal.  Tho 
univene,  the  heavenly  bodies,  nun,  animals,  and  presumably 
pUnla,  are  each  of  them  eiidowol  with  a  soul,  which  is  mor:;  or  less 
perfect  accorJing  to  the  position  which  it  occupies  in  the  doscend- 
Ukfi  acalo  of  creatioiL  With  this  Platonic  philosopheme  Xenocratcs 
ocmbioes  the  currt^nt  thetilogy,  identifying  tho  universe  and  the 
luareDly  bodies  witU  the  greater  godj,  and  reserving,  a  place  be- 
tween them  and  mortals  for  the  lesser  divinities. 

If  the  eitant  authorities  are  to  be  trusted,  Xenocrates  recognized 
t!ir»e  grades  of  cognition,  each  appropriated  to  u  region  of  its  own, 
— nacaclj,  knowledge,  opinion,  and  sensation,  having  for  their  re- 
apoctiTe  objects  supra-colcstials  or  ideas,  celestials  or  stiis,  and  infra- 
edestiab  or  things.  Even  hero  tho  mythological  tendency  displays 
itself,  —  Knjri,  jafiurrd,  and  alaO^i  being  severally  committed  to 
Atropos,  L^chesis,  and  ClotLo.  Of  XenotTrates's  logic  wc  know  only 
that  with  Plato  he  distinguished  ri  «a»'  airi  and  t6  vpl>i  ti,  re- 
jecting tho  Arijitotelian  list  of  ten  categories  as  a  supcrlluity. 

Valuing  philosophy  chiefly  for  its  intiucnco  upon  conduct,  Xeno- 
cratos  bestowed  especial  attention  upon  ethics.  Tho  catalogue  of 
hia  works  shows  that  he  had  written  largely  upon  this  subject ;  but 
Uio  indications  of  doctrine  which  have  survived  are  scanty,  and 
may  be  sammed  up  in  a  few  sentences.  Things  arc  gooiis,  ills,  or 
neutrals.  Goods  are  of  three  sorts— mental,  bodily,  external  ;  but 
of  all  goods  virtue  is  incomparably  the  greatest.  Happiui'ss  con- 
aists  in  the  practice  of  virtue,  the  requisite  powers  and  opportunities 
being  presupposed.  Ueuce  the  virtuous  man  is  always  happy, 
though  his  happiness  cannot  be  perfect  unless  he  is  adequately 
provided  with  personal  aud  extraneous  advantages.  The  virtuous 
man  ia  pnre,  not  in  act  only,  but  also  in  heart  To  the  attainment 
of  virtue  the  best  help  is  philosophy ;  for  the  philosopher  docs  of  hi.i 
own  accord  what  others  do  under  the  compulsion  of  law.  Specula- 
tive wisdom  and  practical  wisdom  arc  to  bo  distinguished,  ilcagre 
as  these  statements  are,  they  suffice  to  show  that  in  ethics,  as  else- 
where, Xenocrates  worked  upon  Platonic  lines,  and  that  in  his 
theory  of  the  relations  of  external  advantages  to  happiness,  as  well  as 
in  the  technicalities  of  his  exposition,  he  closely  resembled  Aristotle. 

Xenocratcs  w.is  not  in  any  senso  a  great  thinker.  His  mcta- 
phyaic  was  a  travesty  rather  than  a  reproduction  of  that  of  his 
master.  His  ethic  had  little  which  was  distinctive.  Biit  his 
austere  life  and  commanding  personality  made  him  an  effective 
teacher,  and  his  influeore,  kept  alivi.  by  his  pupils  Polemon  and 
Crates,  ceased  only  when  Arcesilaus,  the  founder  of  the  .-lo-called 
Second  Academy,  gave  a  new  direction  to  tho  studies  of  tho  school. 

MCUi^TajAf.—Vt.  Van  de  Wynpfriic,  IH  Xenocmtr  Chiitcnionto,  I.rydcn, 
laS  ;  C  A.  Ilran<lw,  Gack.  d.  Gritthlaeh-RitmiKlun  rhitosopttie,  Bcrlia,  1£:>3,  i). 
J,  I,  Ift-TT;  K.  Zclirr,  />ki!<Mt>pAu  d.  Grittlitn,  Leipsic,  1H75,  it,  1,  8J0-S42, 
<n-«n  :  F.  W.  ^  Uullaeli,  rragvmta  PkiUtorkonin  Grxconim,  Paris.  1831, 
tit  100-I30.  (U.  JA.) 

XKNOPHANES  of  Colophon,  the  reputed  founder  of 
the  Eieatic  icbool  of  philosophy,  is  supposed  to  have  been 
bom  in  the  third  or  fourth  decade  of  tho  Gth  century 
B.C.  An  exile  from  his  Ionian  home,  he  resided  for  a  time 
in  Sicily,  at  Zancle  and  at  Catana,  and  afterwards  estab- 
lished himself  in  sonthcm  Italy,  at  Elea,  a  Phocasan  colony 
founded  in  the  sixty-first  Olympiad  (53G-533).  In  one  of 
the  extant  fragmcnLa  he  speaks  of  himself  as  having  begun 
^ig  i»andcrings  siity-eevcn  years  before,  when  ho  was 
twenty-five  years  of  a^e,  so  that  he  was  not  less  than 
inety-tTTO  when  he  died.     Hi;.  tca^Jiing  found  expression 


in  poems,  which  ho  recited  rliapsodically  in  the  course  of 
his  travols.  In  tho  more  considerable  of  the  elegiac  frag- 
niouta  which  have  Burvivcd  he  ridicules  tho  doctrine  of 
tho  migration  of  souls  (xviii.),  asserts  the  claims  of  wisdom 
against  Uio  jirovalcnt  athleticism,  which  seemed  tO'him  to 
toiiduco  neither  to  the  goo<l  government  of  states  nor  to 
their  material  prosperity  (xi.\.),  reprobates  tho  introduction 
of  Lydini  luxury  into  Colophon  (xx.),  and  recommends  the 
reasonable  enjoyment  of  suci.^1  jilcasures  (xxi.).  Of  the 
epic  fragine'its  the  moro  important  are  those  in  which  he 
attacks  tho  "anthropomorphic  and  anthropopiitliic  poly- 
theism "  of  his  contemporaries.  According  to  Aristotle, 
"  this  Hist  of  Eleatic  unitarians  was  not  careful  to  say 
whether  the  unity  which  ho  postulated  was  finite  ov  infinite, 
but,  contemplating  tho  wholo  firmament,"  (or  perhaps 
"the  whole  woild,"  for  tlio  woid  oipavoi  is  ambiguous), 
"declared  that  tho  One  is  God."  AVhether  Xenophanes  was 
a  monothcist,  whose  assertion  of  tho  unity  of  God  suggested 
to  Parmenides  the  doctrine  of  tho  unity  of  Being,  or  a 
pantheist,  whoso  assertion  of  the  unity  of  God  was  also 
a  declaration  of  the  unity  of  Being,  so  that  he  anticipated 
Parmenides, — in  other  words,  a\  hether  Xcnophanes's  teach- 
ing was  purely  theological  or  had  also  a  philosophical 
significance, — is  a  question  about  which  authorities  have 
differed  and  will  probably  continue  to  differ.  Tho  silence 
of  the  extant  fragments,  which  have  not  ono  word  about 
the  unity  of  Being,  favours  the  one  view  ;  the  voice  of  anti- 
quity, which  proclaims  Xenophanes  the  founder  of  Eleati- 
cism,  has  been  thought  to  favour  the  other. 

Of  Xcnophanes's  utterances  about  (1)  Ood,  (2)  the  world,  (3) 
knowledge,  tho  following  survive.  (1)  "  There  is  ono  God,  greatesf; 
among  gods  and  men,  neither  in  shapo  nor  in  thought  like  unto 
mortals.  ...  He  is  all  sight,  all  niiud,  all  ear  (i.e.,  not  a  com- 
posite organism).  .  .  .  Without  an  effort  ruleth  ho  all  things  by 
thought.  ...  Ho  abidoth  ever  in  the  same  jilace  motionless,  and 
it  hcfittcth  him  -lot  tc  wander  hither  and  thither.  .  .  .  Yet  men 
imagine  gods  to  be  born,  and  to  have  senses,  and  voice,  and  body, 
like  themselves.  .  .  .  Even  so  tho  gods  of  the  Ethiopians  are 
swarthy  and  flat-nosed,  tho  gods  of  tlie  Tliracians  are  fair-haired 
and  blue-eyed.  .  .  .  Even  so  Homer  and  Hesiod  attributed  to  tho 
gods  all  that  is  a  shame  and  a  reproach  among  men — tlieft,  adultery, 
deceit,  and  other  lawless  acts.  .  .  .  Even  so  lions  and  horses  and  . 
oxen,  if  they  had  hands  wherewith  to  grave  images,  would  fashion 
gods  after  tjieir  own  shapes  aud  make  them  bodies  like  to  their 
own.  (2)  From  earth  all  things  are  and  to  earth  all  things  return. 
,  .  .  From  earth  and  water  como  all  of  us.  ,  .  .  The  sea  is  the 
well  whence  water  springeth.  .  .  .  Here  at  our  feet  is  the  end  of 
the  earth  where  it  reaclieth  unto  air,  but,  below,  its  foundations  ara 
without  end.  .  .  .  Tho  rainbow,  which  men  call  Iris,  is  a  cloud 
that  is  purplo  and  red  and  yellow.  (3)  No  man  hath  certainly 
known,  nor  shall  certainly  know,  aught  of  that  which  I  say  about 
the  gods  and  about  all  things  ;  for,  be  that  which  he  saith  ever  £0 
perfect,  yet  doth  he  not  know  it ;  all  things  are  matters  of  opinion. 
.  .  .  That  which  I  say  is  opinion  liko  unto  trath.  .  .  .  The  gods 
did  not  reveal  all  things  to  mortab  in  the  beginning  ;  long  is  the 
search  ere  man  iindeth  that  which  is  better." 

There  is  very  little  secondary  evidence  to  record.  "  Tho  Eleatic 
school,"  ssys  the  Stranger  in  Plato's  Sophist,  242  D,  "beginning 
with  Xenophanes,  and  even  earlier,  starts  from  the  principle  of  the 
unity  of  all  things. "  Aristotle,  in  a  passage  already  cited,  Meta- 
physics,  A5,  speaks  of  Xenophanes  as  the  first  oCthe  Eleatic  unitarians, 
adding  that  his  monotheism  was  reached  through  the  contempla- 
tion of  the  oipav6%.  Theophrastus  (in  Simplicius's  Ad  Pkysica,  6) 
sums  up  Xcnophanes's  teaching  in  the  propositions,  "Tho  All  ia 
One  and  tho  One  is  God."  Timon  (in  Sext.  Empir.,  Pyrrh.,  L  224), 
ignoring  Xcnophanes's  theology,  makes  him  resolve  all  things  into 
one  pad  the  same  unity.  The  demonstrations  of  the  unity  and  the 
attributes  of  God,  with  which  the  treatise  De  Mdisso,  Xcnophane,  et 
Oorgia  (now  no  longer  ascribed  to  Aristotle  or  Thcojihrastus)  ac- 
credits Xenophanes,  are  plainly  framed  on  the  model  of^Eloatia 
proofs  of  the  unity  and  the  attributes  of  the  Ent,  and  must  there- 
fore be  set  aside.  Tho  cpitomators  of  a  later  time  add  nothing  t< 
the  testimonies  already  enumerated. 

Thus,  whereas  in  his  writings,  so  far  as  they  are  known  to  us, 
Xenophanes  .appears  as  a  theologian  protesting  against  an  anlliropo- 
morphic  polythei.sm,  tlic  ancients  seem  to  have  regarded  hiiii  as  a 
philosopher  asserting  the  unity  of  Being.  How  are  wo  to  under- 
stand these  conflicting,  though  not  irreconcilable,  testimonies. 
According  to  Zeller,  tUo  discreoancv  is  oulv  apparent     i  ho  OrecS 
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gods  beinj;  tho  powers  of  nature  pfrsoiiifioJ,  jvintheisin  lay  nearer 
to  hand  than  monotheism.  Xenoj^hancs  was  then  a  jantlieist. 
Accordingly  his  assertion  of  the  unity  of  God  was  at  the  same  time 
a  declaration  of  the  nnity  of  Being,  and  in  Tirtuo  of  this  declaration 
he  is  entitled  to  raiik  as  the  founder  of  Eleaticisih,  inasmuch  as 
the  philcsciiliT  of  Tarmeuidcs  was  his  forerunner's  pantheism 
divest^:d  of  its  tUeistic  element  This  reconciliation  of  the  internal 
and  the  external  evidence,  countenanced  as  it  is  by  Theophrastus, 
one  of  the  best-informed  of  tho  ancient  historians,  and  approTol 
by  Zeller,  one  of  the  most  acute  of  tho  modem  critics,  is  more 
than  phusible  ;  but  there  is  something  to  be  said  on  the  contrary 
part  In  the  first  place,  it  may  bo  doubted  whether  to  a  Greek  of 
the  6th  century  pantheism  was  nearer  than  monotheism.  Sccon*ily, 
the  external  evidence  does  not  bear  examination.  The  Platonic 
testimony,  if  it  proved  anything,  would  pr">vo  loo  mnch,  namely, 
that  the  doctrine  of  the  unit\'  of  Being  originated,  not  with  Xono- 
phancs,  but  before  him  ;  and,  in  fact  the  pa.s.vige  from  the  SoyJnsl 
no  more  proves  that  Plato  attributetl  to  Xenopliancs  the  philosophy 
of  Parmeuides  than  TheaUitis,  160  D,  proves  that  Plato  attributed 
to  Homer  the  philosophy  of  Heraclitus.  Again,  Aristotle's  descrip- 
tion of  Xcnopnanes  as  the  first  of  the  Elcatic  unitarians  docs  not 
necessarily  imply  that  the  unity  asserted  by  Xcnophanes  ivas  tho 
unity  asserted  by  Pamicnides  ;  tho  phrase,  '*  contemplating  tho 
firmament  (or  the  world),  ho  declared  that  tho  One  is  God," 
leaves  it  doubtful  whether  Aristotle  attributed  to  Xcnophanes  any 
philoeophical  theoiT  whatever  ;  and  the  epithet  dypoiK&rfpoi  dis^ 
eonrages  the  belief  that  Aristotle  regarded  Xenophanes  as  th? 
anthor  of  a  new  and  important  departure.  Thirdly,  when  Xcno- 
phanes himself  says  that  his  theories  about  gods  and  about  things 
are  not  knowIe<ige,  that  his  utterances  are  not  verities  but  verisi- 
militudes, aud  that,  so  far  from  learning  things  by  revelation, 
man  mnst  lalwriously  seek  a  K'ttcr  opinion,  ho  plainly  renounces 
tho  "disinterested  pursuit  of  truth."  If  then  he  was  indifferent 
to  the  problem,  he  can  hardly  be  crolited  with  the  Eleatic  solution. 
In  the  judgment  of  tho  present  writer,  Xenopliancs  was  neither  a 

Shilosopher  ncr  a  sceptic.  He  was  not  a  philosopher,  for  he 
esjaired  of  knowledge.  He  was  not  a  scentic,  if  by  "sceptic  "is 
meant  the  misolcgist  whose  despair  of  knowledge  is  tho  conseiiuenco 
of  disapfMjintt-d  endeavour,  for  he  had  never  hoped.  Rather  ho 
was  a  theologian  who  arrived  at  his  theory  of  the  unity  of  God 
by  the  rejection  of  the  contemporaiy  mythology.  But,  while  ho 
thus  stood  aIo(jf  from  philosophy,  Xenoplianes  influenced  its  do- 
Telopment  in  two  ways :  first,  nis  theological  monism  led  the  way 
to  tne  philosophical  monism  of  Parmonides  and  Zeno  ;  secondly, 
his  assertion  that  so-called  knowledge  was  in  reality  no  move  than 
opinion  taught  his  cuc.essors  to  dblinguish  kuonlcdge  and  opinion, 
and  to  a<isign  to  each  a  separate  province. 

Apart  from  the  old  controversy  about  Xenophanes's  relationa  to 
philosDphy,  doubts  have  recently  arisen  about  his  theological  posi- 
tion. In  fragments  i.,  xiv.,  xvl,  xjci.,  tc,  lie  rcco|j^izc»,  thinks 
Freudenthal,  a  plurality  of  deities  ;  whence  it  is  mferred  that, 
besides  the  One  God,  most  high,  j^rfoct,  eternal,  who,  as  immanent 
intelli':"^nt  em"^,  nni'ie'*  the  plurality  of  tbintp.  thero  were  also 
lea£j ,  '   '  ■  ■  being  ihem- 
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life  he  came  nnder  the  influence  of  Socrates.  In  401  B.C., 
being  invited  by  his  friend  Proxenus  to  join  the  e.\podition 
of  the  younger  Cyrus  against  his  brother,  Artaxerxes  II. 
of  Persia,  he  jumped  at  the  offer,  for  he  was  a  needy  man, 
and  his  prosjiects  at  home  may  not  have  been  very  good,, 
as  the  knights  were  at  this  time  out  of  favour  from  hav- 
ing supported  the  Thirty  Tyrants.  At  tho  siig;;cstion  of 
Socrates  Xenophon  went  to  Delphi  to  cons'jlt  the  oracle  ; 
but  his  mind  was  already  made  up,  and  he  at  once  crossed 
to  Asia,  to  Sardis,  the  place  of  rendezvous.  He  joined 
neither  as  oSieer  nor  as  soldier  :  he  went  simply  to  see  new 
countries  and  peoples  out  of  a  spirit  of  curiosity  and  love 
of  excitement.  Of  tho  expedition  itself  he  has  given  a 
full  and  detailed  account  in  his  Atialosit,  or  the  "Up- 
Country  March."  (See  Pj;rsu,  vol.  xviii.  p.  577.)  After 
tho  battle  of  Cuna.xa  the  officers  in  command  of  the  Greeks 
were  treacherously  murdered  by  the  Persian  satrap  Tissa- 
phernes,  with  whom  they  were  negotiating  an  armistice 
with  a  view  to  a  safe  return.  The  army  was  now  in  tho 
heart  of  an  unknown  country,  more  than  a  thousand  miles 
from  home  and  in  the  presence  of  a  troublesome  enemy. 
It  was  decided  to  march  northwards  up  tho  Tigris  valley  and 
make  for  the  shores  of  the  Euxine,  on  which  there  were 
several  Greek  colonics.  Xcnophon  became  tho  leading 
spirit  of  tho  army ;  ho  was  elected  an  officer,  and  he  it 
was  who  mainly  directed  the  retreat.  To  his  skill,  good 
temper,  and  firmness  the  Greeks  seem  to  Lave  largely  owed 
their  safety.  He  seems  ihdeed  to  have  been  an  Athenian 
of  the  best  tyjie,  having  tact  and  symimthy,  with  a  singular 
readiness  of  resource  and  a  straightforward  businesslike 
eloquence  which  could  both  persuade  and  convince.  Xll 
tlirough  the  perils  and  hardshiijs  of  the  retreat  he  shared 
the  men's  privations.  Part  of  tho  way  lay  through  tho 
wilds  of  Kurdistan,  where  they  had  to  encounter  tho 
harassing  guerilla  attacks  of  savage  mountain  tribes,  and 
part  through  tho  LighLinds  of  Armenia  and  Georgia.  After 
a  five  months'  march  they  reached  Trapezus  (Trcbiiond) 
on  the  Black  Sea  (February  400  B.C.),  having  given  splendid 
proof  of  what  Greek  diiiciplino  and  ."spirit  could  accomplish. 
When  they  reached  tho  Kuxine  a  tendency  to  demoraliza- 
tion began  to  show  itself,  and  even  Xcnophon  ahnost  lost 
his  control  over  the  soldiery.  At  Cotyora  he  aspired  to 
found  a  now  colony ;  but  the  idea,  not  being  unanimously 
accepted,  was  aliandoned,  and  ultimately  Xcnophon  with 
his  Greeks  arrived  at  Chrysopolis  (Scutari)  on  tho  IVjs- 
phorus,  oppasite  Byzantium.  After  a  brief  period  of  ser- 
vice under  a  Thracian  chief,  Seuthes,  they  were  finally  in- 
cor|>orated  in  a  Laccda-monian  army  which  had  crossed  over 
into  Asia  to  wage  war  against  the  Persian  satrniid  Tiaso- 
phernes  and  PharnaKozus,  Xcnophon  going  with  them. 
Near  Perganium  ho  captured  a  wealthy  Persian  nobleman 
with  his  -family,  and  tho  ransom  j^aid  for  his  recovery 
seems  to  have  been  sufflcicnt  to  provide  Xcnophon  with  a 
fair  com])ctcncy. 

On  his  return  to  Grcoco  Xcnophon  served  under  Agosi- 
Inus,  king  of  S|<arta,  which  state  waa  at  this  time  at  the 
head  of  the  Greek  world.  With  his  native  Athcn.H  and  its 
general  policy  and  in.^titutions  ho  was  not  in  sympathy. 
At  Coronca  ho  fought  with  tho  Spartans  against  tho 
Athenians  and  Tliclmns  for  which  his  fellow  citizens  do- 
cni<I  his  Ivtni.shmcnt.  Tho  cxilo  found  a  hojno  at  Scillu* 
in  Klis  alx)ut  two  miles  from  Olynipia  ;  thiro  ho  acttlvd 
down  to  indulge  his  tastes  for  sjwrt  and  for  literature. 
It  was  prokibly  at  Scillus  that  ho  wroto  mo»t  of  his  bov<loi ; 
there  too  he  built  and  endowed  a  temple  to  Artemis, 
II!    '  "    •        •'  '  tompio  nt  r  '     •  '•"  r  >-■    rta's 

(.-^  1  in  371  B.'  u><l 

sUUmiuiU  alMitit  hiniKoir  In  tho  Atutf-nnji,  ititpl>iiiv  tli«l  in  4t'l  HO. 
b(*  was  a  comparatlvalj  young  man, — vo  luay  fairly  aMOino  luH  OW 
thirty  yetn  of  ag*. 
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its  ftficon^^nc;,  Xenophon  vias  drivon  from  1m3  homo  hy 
the  people  of  Eliit.  Meant  imc  Sparta  and  Athens  had 
IxK-ome  allios,  and  tho  Aibeaiana  ropcaled  the  dcorco  which 
hcA  condemned  Xenophon  to  exile.  There  ia,  however, 
hj  evidence  that  ho  ever  returned  to  his  nativo  city. 
According  to  .tho  not  very  trustworthy  authority  of  his 
biographer  (Diogenes  Laertius),  ho  made  his  homo  at 
Corinth.  Ho  wad  still  living  in  357  B.C.;*  but  how  much 
longer  ho  lived  wo  have  no  means  of  knowing. 

Tho  Anabasis  U  a  work  of  singular  intere:>t,  and  is  bnghtly  and 
pUA<antlr  written.  Xenonhon,  liko  Csesar,  tolU  tho  story  in  the 
thirl  »«rrs"n.  utt!  th^r«  i«  a  straighllorwani  manliness  about  tho 
fty'  .  '  fa  cheerful  lighthearltdness,  which 

at  V  '.     llis  description  of  places  and  of 

rch:  :to  and  painstaking.     The  researches 

of  n.  .<  rs  allcai  his  general  accuracy.* 

T:  :,  which  describes  the  boyhood  and  training  of 

Cyru»,  ;.j;  ..  itiswcra  to  its  ninie,  Iwing  for  tho  most  p.irt  an 
account  of  the  Kginniugs  of  the  Fcriian  empire  and  of  the  victori- 
ous cireer  of  Cvrus  its  founder.  liut  Xenophon  had  little  or 
nothing  to  build  on  except  the  floating  stories  and  traditions  of 
the  ^jst  that  hal  gathered  round  the  figure  of  tho  great  Persian 
hero-king.  The  Cirrcpx'Aiia  contains  in  fact  the  author'sown  ideas 
of  training  and  education,  as  derived  conjointly  from  thWcachings 
of  S-vr- r-  -  irvl  hi-  f^v-i'irite  Spartan  institutions.  A  distinct  moral 
puf  1  truth  is. tacriliced,  nins  through  the  work. 

1  U  by  no  means  a  first -class  historical  work, 

filU  _,  ^  ,  ^  'ti:  events  of  tho  fifty  years  from  411  to  362 
ft-C  iuus  ic  it:cluties  the  downfall  of  the  Athenian  empire,  the 
supremacy  of  Sparta,  and  the  sudden  cona^>se  of  that  power  after 
Leuctra  in  371  P,c.  It  takes  up  Greek  history  at  the  point  at 
which  Thucydides's  great  work  abruptly  ends.  His  credit  as  an 
historian  has  lw*n  S[>ecial1y  impugned,  and  it  has  been  siigctsted 
that  h«  was  much  more  influenctd  by  his  political  likes  and  dislikes 
than  by  a  lore  of  truth.  However  that  may  be,  there  aic  certainly 
serious  omissions  and  defect*  in  the  work,  which  greatly  detract 
from  its  value.  At  the  time  ho  probabiy  wrote  it  he  was  no  doubt 
a  strong  political  partisan  and  a  thorough  believer  in  Sparta.  But 
subsequently  a  change  came  over  him  ;  and,  when  li*-  described  tho 
terrible  rtfverse  at  Leuctra,  he  seems  to  have  felt  that  Sparta's  pres- 
tige had  been  deservedly  destroyed,  and  that  its  downfall  was 
heaven's  vengeance  on  an  ungracious  and  treacherous  policy.  Ho 
always  clings  to  a  belief  in  a  divine  overruling  providence,  "though 
in  the  Hdlcnica  there  arc  unmistakable  traces  of  a  pettiness  of 
mind  and  narrowness  of  view  very  far  below  the  dignity  of  an 
historian. 

The  Afemorahiliot  or  "  Recollections  of  Socrates,"  is  the  tribute  of 
an  affectionate  and  admiring  disciple  who  felt  that  tho  nobleness  of 
his  master's  aims  and  life  was  his  best  defence.  The  work  is  not  a 
literary  masterpiece :  it  lacks  coherence  and  unity,  and  the  picture  it 
gives  of  Socrates  fails  to  do  hira  justice.  StilHt  is  an  honest  piece  of 
work  and  a  labour  of  love,  and,  as  far  as  it  goes,  we  may  well  believe 
it  faithfully  describes  tho  philosopher's  manner  oi*  life  and  style  of 
convcr^tion.  It  was  the  m'^ral  and  practical  side  of  Socratcs's 
teaching  v.h:ch  most  interested  Xenophon  ;  into  his  abstruse  meta- 
physical speculations  he  seems  to  have  made  no  attempt  to  enter  ; 
for  these  indeed  he  had  neither  taste  nor  genius.  It  was  the 
philosophy  which  aims  at  "a  sound  mind  in  a  sound  body  "  which 
specially  suited  tho  robust  and  healthy  mind  of  Xenophon.  Moving 
within  a  limited  range  of  ideas,  he  doubtless  gives  us  '*  considerably 
less  than  the  real  Socrates,  while  Plato  gives  us  something  more." 

X^  '    .  !cft  se%*eral  minor  works,  some  of  wl.ich  are  very 

lot'  :  ive  us  aa  insight  into  tho  home-life  of  the  Greeks. 

T'.  :,  which  deab  with  the  management  of  the  house 

and  of  ii.-i  urm,  presriu's  a  pleasant  and  amusing  picture  of  the 
Greek  wife  and  of  her  home  duties.  She  waa  to  t>o  thoroughly 
domestic,  devoted  to  her  household  work,  without  any  intellectual 
aspiration  ;  she  must  keep  up  her  good  looks  by  healthy  exercise; 
not  by  r^i!-nn7  or  ^^cinting.  There  are  some  good  practical  remarks 
on  r:  ''ic  respective  duties  of  husband  and  wife  ;  in 

th''  providence  Ins  endowed  each  sex  with  capa* 

citiv- :  and  that  the  hi?h.-..E}iappinpisis  to  be  found 

in  union  an-i  io  weil-ortpiniz^d  coop-ralion.  The  true  sphere  of 
woman  i<*  in  the  fnithful  ?T!d  diligent  discharge  of  her  homo  duties; 
this  ;:!  h'-r  husband's  resjMict  and  esteem. 

I  ..p(lirriKr})  and  hnTit\n{(  (Ctjnfgf.ticv^), 

^^•'^  . 'rs  with    which  he    had  a   thorough 

'  la  Ihc  IldUni'Z  (vi.  4,  37)  he  mentions  Tbiphonus,  who  succeeded 
Alexander.  tjTant  of  PhenR,  in  357  B.C. 

'  Mijor  Milligan,  in  Lijt  Wild  Life  armmg  the  Koorcls,  says,  "My 
rese.-.rchri  hove  yot  K^yond  doubt  the  accuracy  of  his  stritements,  and 
^n  o''  .  the  bi>.torical,  geographical,  and  ethnological 

Udj  r,c  attached  to  the  accounts  handed  down  to 

poa;-:  -otts  writer." 
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praouca*  acquaintance.  In  tho  former  ho  gives  rules  how  tft 
chooso  a  horso,  and  then  tolls  how  it  is  to  bo  groomed  and  ridden 
and  generally  managed.  All  thi^  has  still  great  sitorest  for  the 
modern  re-idi-K  We  gather  from  this  little  work  that  tho  ancient 
Grct'ks  never  usi^d  the  stirrup,  nor  had  they  any  idra  of  piovitiing 
their  horses  with  iron  shoes.  Tho  book  on  hunting  deab;  ehieily 
with  the  hare,  though  thu  author  speaks  also  of  boar-hunting'  and 
describes  tho  hounds,  tjclts  how  they  are  to  bo  bred  and  trained, 
and  gives  specimens  of  suitable  names  for  them.  On  all  this  he 
writes  with  tho  zest  of  an  enthusiastic  s|>ortsman,  and  he  observcl 
that  those  nations  will  bo  most  likely  to  be  successful  in  war  of 
which  the  up|KT  classes  have  a  taste  for  lield-sports. 

Tho  Jllppan-fticu^  explains  tho  duties  of  a  cavalry  officer  ;  it  is 
not,  according  to  our  ideas,  a  very  scientific  treatise,  showing  that 
tho  art  of  war  was  but  very  imperfectly  developed  and  that  tha 
military  operations  of  tho  Greeks  were  on  a  somewhat  petty  scale. 
Ho  dwells  at  some  length  on  the  moral  qualities  which  go  to  tho 
making  of  a  good  cavalry  othcer,  and  hints  very  plainly  tliat  there 
must  be  strict  attention  to  religious  duties. 

The  Aijt-silaus  is  a  eulogy  of  tho  Spartan  king,  who  had  two 
special  merits  in  Xenophon  s  eyes :  ho  was  a  rigid  disci^iuarian 
and  he  was  particularly  attentive  to  all  religious  observances.  We 
have  a  summary  of  bis  virtues  rather  than  a  good  aud  striking 
picture  of  tho  man  himself. 

The  Iliero  works  out  tho  line  of  thought  indicated  in  the  story 
of  the  Sword  of  Damocles.  It  is  a  protest  against  tho  notion  that 
tho  *' tyrant"  is  a  man  to  be  envied,  as  having  more  abundant 
means  of  happiness  than  a  private  person.     This  is  one  of  tho  most 

E leasing  of  his  minor  works  ;  it  is  cast  into  the  form  of  a  dialogue 
etwcen  Hiero,  tyrant  of  Syracuse,  and  the  lyric  poet  Simonides. 

The  Symposium,  or  "Banquet,"  is  a  brilliant  little  dialogue  in 
which  Socrates  is  the  prominent  figure.  He  is  represented  as 
''improving  the  occasion,"  whi:;h  is  that  of  a  lively  Athenian 
supi)er-party,  at  which  there  is  much  drinking,  with  flute-playing, 
and  a  dancing  girl  from  Syracuse,  who  amuses  tho  guests  with  the 
feats  of  a  professional  conjuror.  Socrates's  tible-talk  runs  through 
a  variety  of  topics,  and  winds  up  with  a  pliilosophical  discjuisition 
on  the  supcrioiity  of  true  heavenly  love  to  its  earthly  or  s-msual 
counterfeit,  and  with  an  earliest  exhortation  to  one  of  tho  party, 
who  had  just  won  a  victory  in  tho  public  games,  to  lead  a  noble 
life  and  do  his  duty  to  his  country. 

There  arc  also  two  short  essays  on  the  political  constitution  of 
Sparta  and  Athens,  written  with  a  decided  bias  in  favour  of  the 
former,  which  he  praises  without  attempting  to  critici;^e,  Sparta 
seems  to  have  presented  to  Xenophon  the  best  conceivable  mixture 
of  monarchy  and  aristocracy. 

In  the  essay  on  the  Hevenues  of  Athens,  he  offers  suggestions  for 
making  Athens  less  dependent  on  tribute  received  fiom  its  allies  : 
first,  more  foreign  settlers  should  be  attracted  to  the  city  by  lidding 
out  strong  commercial  inducements  and  from  these  a  moderate  capi- 
tation tax  should  be  collected  ;  secondly,  more  should  be  made  of 
the  silver  mines  of  Lanrinra  by  leasing  them  out  to  private  capi- 
talists, who  might  work  them  by  slaves  purchased  with  public 
money  and  hired  at  a  fixed  rate  by  the  lessees.  But  above  all,  he 
would  have  Athens  use  its  influence  for  the  maintenance  of  peace 
in  the  Greek  world  and  for  the  .sf-ttlemcnt  of  questions  by  diplo- 
macy, the  temple  at  Delphi  being  for  this  purpose  an  independent 
centro  and  supplying  a  divine  sanction. 

The  AjwloQif,  Socrates's  defence  before  his  judges,  ia  rather  a 
feeble  production,  and  in  the  general  opinion  of  modern  critics  not 
a  genuine  work  of  Xenophon, 

The  ciiitlona  both  orXenophon's  entire  and  of  his  separate  works,  especial)*' 
of  the  Anabasis,  aro  very  itutncroua.  A" few  of  the  be-it.tre  enumerated  below  :— 
(1)  Anahnsit,  tPTt  iif  I.  I>i<. '  .-f  with  notes  by  J.  3.  Watson,  18Q3  ;  ("J)  Mrmora. 
bi'.ia,  eilitcd,  with  short  notes,  by  J.  R.  King.  1874  (Oxford);  (3)  lldienia, 
t«xt  of  C.  G.  Cobet,  1802;  (1)  Cyropttdia,  fioni  the  text  of  L.  Dindorf,  with 
notes  by  E.  H.  Barker,  193i.  The  rtiinor  works  have  been  repeatedly  edited. 
Useful  cditionr  of  the  Hicro  (London,  1883)  and  (Economics  (London,  1881)  have 
bo^'H  issued  by  H.  A.  Holdcn.  There  13  an  English  translation  of  the  entire 
^ork9  by  vaj1'>ni>  hands,  published  in  1S31  ;  also  a  French  transhitioti,  similarly 
fcxe'-'uted.  In  1S45.  To  Sir  A.  Grant's  monograph  on  Xenophon,  in  Blackwood's 
*'Ancivnt  Classics  for  English  Re-idcrs,"  the  present  writer  is  considerably 
indebted.  (W.  J.  B.) 

XKN'OPHOXopEphesus.  See  Romance,  vol.  xx.  p.  635. 

XERES.  See  Jerez  de  la  Fronteea  and  Wine,  p. 
007  above. 

XERXES  (Old  Persian  Khshaydrshd ;  in  the  book  of 
E.stber,  Ahasuern$\  the  name  of  two  Achiemcnian  kings  of 
Persia.  Xerxes  I.,  son  of  Darius  Hystaspis  and  of  Atossa, 
daughter  of  Cyrus,  reigned  from  485  to  464  B.C.,  and  is 
famous  for  his  unsuccessful  expedition  against  Greece  (480 
B.C.);  see  Persia,  vol.  xviii.  p.  572  sq.  Xerxes  II.,  the 
son  of  Artaxcrxes  I.  and  grandson  of  Xerxes  I.,  came  to 
the  throne  in  424  and  was  -murdered  by  liis  brother  Secy- 
dianus  after  a  reign  of  a  month  aud  a  half ;  ibid.,  p.  575. 

XIMENES.     See  Jimenks. 
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"^  Tha  history  of  this  symbol  has  already  been  given 
X  under  U.  The  three  symbols  U,  V,  Y  are  only 
diiTerentiations  of  one  original  form. 

The  sound  of  y  in  Greek  was  that  of  French  u  in  "  lune  " 
aed  German  it  in  "  iibeL"  In  Bceotian  and  Laconian  Greek 
the  old  u-sound  was  retained ;  but  it  was  represented  by 
ou,  a  digraph  which  had  also  the  value  of  v  in  other  dia- 
lects where  it  arose  from  phonetic  change,  e.g.,  in  toi^  (for 
Toi^).  The  name  v  ^iXov  was  probably  given  to  distin- 
guish it  from  i  6ia  Sn^fld-^ov, — that  is,  the  same  sound, 
but  denoted  by  ot,  which  in  the  2d  century  B.C.  was  be- 
ginning to  have  the  value  of  v;  just  so  i  ytiXoc  is  opposed 
to  ac,  or  l£ta  OicjjBuy^v.  The  difference  in  sound  between 
the  full  and  the  modified  u  is  this :  for  the  first  the  lips 
are  rounded  as  much  as  possible,  and  the  back  part  of  the 
tongue  is  raised  towards  the  palate ;  for  the  second  the 
rounding  of  the  lips  Ls  the  same,  but  the  tongue  is  in  the 
position  for  t,  so  that  in  sounding  ii  we  are  sounding  t 
with  the  lips  rounded  in  addition.  This  explains  the  case 
with  which  the  i-sound  is  produced  instead  of  u  by  persons 
unfamiliar  with  the  latter  sound :  when  an  Englishman 
pronouncing  "Mijller"  says  "Miller,"  he  puts  the  tongue 
right  for  t  but  omits  to  round  the  lips  as  well.  This  change 
has  been  a  re,'^lar  one  in  our  language.  There  is  no  doubt 
thht  y  {i.e.,  it)  was  a  sound  of  Early  English  (or  Anglo- 
Saxon),  OS  of  the  other  Teutonic  languages,  in  words  like 
"fyr"  (Cre),  "sj-nn"  (sin);  it  was  the  "umlaut"  of  u, 
especially  when  followed  in  the  next  syllable  by  i  or  < ;  so 
"burg"  has  for  gen.  and  dat.  "byrig,"  orig.  "burges," 
"burge."  But  in  Middle  English  y.passed  intot:  thus  "fyr" 
(sounded  as  f  iir)  came  to  be  sounded  as  "fir"  (feer),  a;id  this 
(as  in  other  cases  where  i  occurs)  was  diphthongized  in  com- 
paratively modem  times  into  "  fire  "  (faiar).  Thus  in  the 
middle  of  a  word  y  lost  its  special  value ;  on  the  other  hand, 
at  the  beginning  of  a  word  it  easily  passed  into  the  con- 
sonant y,  the  value  which  it  has  regularly  in  modern 
English.  This  explains  the  fact  that  the  English  language 
had  no  symbol  for  the  sound  of  French  u  when  this  sound 
was  re-introduced  into  England  after  the  Norman  Conquest. 
Accordingly  the  French  symbol  as  well  as  the  sound  was 
taken  :  it  is  found  in  words  like  "  muse,"  "  lute,"  sounded 
as  "mjyz,"  "Ij^te."  The  yy  gradually  developed  into 
the  iu  sound  with  which  wo  are  familiar  in  "  miuz,"  "  liut"; 
but  the  spelling  remained  unchanged.  It  must  have  been 
awkward  to  have  the  symbol  «  representing  both  the  full 
(native)  sound  and  the  modified  (French)  sound ;  this  was 
partially  obviated  by  borrowing  for  the  full  u-sound  the 
French  writing  ou  :  e.g.,  "  hus  "  was  written  "  house,"  with- 
out at  first  any  change  of  sound  ;  but  this  was  not  consist- 
ently carried  out.  Much  liter,  at  the  end  of  the  16th 
century,  the  sound  was  diphthongized  into  "haus"  (as 
now),  but  the  spelling  (oa)  remained.  Tlio  fact  tbaty  and 
»  became  indi5tingui.'!hablo  led  to  tho  use  of  y  at  the  end 
of  a  word  instead  of  i:  thus  wo  writo  "day"  instead  of 
the  older  "  dai." 

I,,  r  r',  r  „  ';  ),  ,T..  f^nj  tjjj  symbol  3  (which  is  a  modi- 
ficii  n  ri)  used  initially  with  the  value 

of  •/  1  •  f'lro  t)  where  modern  English 

wri  duo  to  French  scribes,  who 

tis'l  ,     .....    i,  rn)  form  of . "7  for  thn  7  sound, 

and  thrn  tho  5  for  tho  snun>l  which  had  been  wrakened  in 
Anglfv.Siion  from  7  to  y,  ns  in  yard  (our  ynrJ)  for  ori- 
ginal ijard  (N'orsn  rjnrlh  ;  in  North  English  Ayi^rarth  and 
Oatcsgartb).  Alxjut  the  l.Stli  century  this  same  symix)! 
was  nilKlAkcn  for  /,  ami  n.i  <mr\\  it  in  still  orca.Hioually  em- 
ployed in  cursive,  when  ;  is  written  in.ntcad  of  t 


YACHO'VT-FU',  0  prefectural  city  in  tho  Chinese  province 
of  Sze-ch'uen,  is  situated  in  30'  i'  N.  lat.  and  103*  4'  E. 
long.,  and  is  a  place  of  some  antiquity  and  note,  being  first 
mentioned  in  history  during  the  Chow  dynasty  (1122- 
255  B.C.).  It  is  prettily  placed  in  a  valley  surrounded  by 
an  amphitheatre  of  hiUs,  on  the  banks  of  the  river  Ya. 
The  town  is  large,  populous,  and  busy,  and  owes  its  im- 
portance to  tho  fact  that  it  stands  at  tho  parting  of  the 
tea  and  tobacco  trade  route  to  Tibet  via  Tatsicn-lu  and  the 
cotton  trade  route  to  western  Yun-nan  via  Ningyuen-Fu. 
Yachow-Fu  is  the  seat  also  of  a  considerable  silk  manu- 
facture ;  and  in  its  immediate  neighbourhood  there  exist 
both  coal  and  iron.  The  city  wall  measures  2  miles  in 
circumference,  and  is  pierced  by  four  gates.  The  popula- 
tion is  estimated  at  about  ,40,000. 

YACHTING  is  the  sport  of  racing  in  yachts  >  and  boats 
with  sails  for  money  or  plate,  and  also  the  pastime  of 
cruising  for  pleasure  in  sailing  or  steam  vessels.  The 
history  of  yachting  is  the  history  of  yacht-racing,  inas- 
much as  competition  improved  yachts  just  .is  horse-racing 
improved  horses.  ■  It  dates  from  the  beginning  of  the 
19th  century;  for,  although  there  were  sailing  yachts  long 
before,  they  were  but  few,  and  belonged  exclusively  to 
princes  and  other  illustrious  personages.  For  instance,  in 
tho  Anglo-Saxon  period  Athelslan  had  presented  to  him 
by  the  king  of  Nonvay  a  magnificent  royal  vessel,  the  sails 
of  which  were  purple  and  tho  head  and  deck  wrought 
with  gold,  cpparently  a  kind  of  state  b.irgc.  Elirabcth 
had  one,  and  so  has  every  English  sovereign  since.  During 
her  reign  a  pleasure  ship  was  built  (1588)  at  Cowes,  so 
that  the  association  of  that  place  with  the  sport  goes  back 
three  hundred  years.  In  1C60  Charles  II.  wi'.s  presented  by 
the  Dutch  with  a  yacht  named  the  "  Mary,"  until  which 
time  the  word  "  yacht "  wa?  unknown  in  England.  The 
Merrie  Monarch  was  fond  of  sailing,  for  he  designed  a 
yacht  of  25  tons  called  tho  "  Jamie,"  built  at  Lambeth  in 
1GG2,  ns  well  as  several  others  later  on.  In  that  year  the 
"Jamie"  was  matched  for  XI 00  against  a  small  Dutch 
yacht,  under  the  duke  of  York,  from  Greenwich  to  Oraves- 
cnd  and  back,  and  beat  her,  the  king  steering  pjirt  of  the 
time — apparently  tho  first  record  of  a  yacht  match  and  of 
an  amateur  helm.sman. 

The  first  authentic  record  of  a  sailing  club  fe  in  1720, 
when  tho  Cork  Harbour  ^Vater  Club,  new  known  as  the 
Royal  Cork  Yacht  Club,  was  cstablisheJ  in  Ireland,  but 
the  yachts  were  small.  Maitland,  in  his  History  of  London 
(1739),  mentions  sailing  and  rowing  on  tho  Thames  as 
among  tho  amusements  then  indulged  in  ;  and  Strutt,  in 
his  Sportt  and  Pastimes  (1801),  says  that  llio  Cumberland 
Society,  consisting  of  gentlemen  partial  to  this  pastime, 
gave  yearly  a  silver  cup  to  bo  sailed  for  in  the  vicinity 
of  London.  The  boats  usually  started  from  Blackfciars 
Bridge,  went  up  tho  Thames  to  Fulncy,  and  returned  to 
Vauxhall,  being,  no  doubt,  mere  sailing  boati  and  not 
yachts  or  decked  vessels.  From  tho  middle  to  tho  end  of 
tho  18th  century  yachting  developed  vcrj-  slowly :  although 
matches  were  sailed  at  Cowes  as  far  Kick  as  1780,  very 
fow  yachts  of  any  size,  say  35  ton.i,  existed  ii.  1800  ther* 
or  elsewhere.  In  1812  tho  Royal  Yacht  Sijuadron  was 
cslabliiihcJ  by  fifty  yacht  owners  at  Cowes  and  was  called 
the  Yacht  Club,  altered  to  tho  Roynl  Yacht  Club  in  1820  ; 
but  no  regular  repntia  was  hold  I  hero  until  sonio  yc«rs 
later.  The  yachts  of  tho  time  were  built  of  heavy  nintcrials, 
liki'  t'lr  r.  \.  nuo  cutters,  full  in  tho  foru  body  and  fine  aft; 
~'  .  word  jichtlirth*  Dutob  Jaclkt,  foft,  ttwa  jaMtii,  "  to 
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but  it  was  soon  diacovered  thnt  their  timbers  and  scantlings 
w«re  nnnecQuarily  strong,  and  they  were  made  much  lighter. 
It  was  also  found  that  the  aingle-ma^tcd  cutter  was  moro 
weathcrly  than  the  brigs  and  schooners  of  the  timo,  and 
the  f'Tiiier  rig  was  adopted  for  racing,  and,  as  there  was 
II  ■  wnnco  for  dilTerence  of  si2o,  they  were  all  built 

o;  le  dimensions.     Among  the  earliest  of  which 

then.'  i5  a:;y  record  were  tho  "  Pearl,"  9.")  tons,  built  by 
Sainty  at  Wi»-cnhoe  near  Colchester  in  1820,  for  the  mar- 
(iii  '.  >oy,  and' tho  "Arrow,"  8-t  tons,  originally  61 

i:  ^  long  and  IS  feet  5^  inches  beam,  built  by 

Jo»oi<n  I- till  in  1822,  which  is  still  extant  as  a  racing 
yacht,  having  been  rebuilt  and  altered  several  times,  and 
ac  ■      'y  rebuilt  in   1887-88.      Tho  Thames  soon 

(i  example  of  tho  Solent  and  established  tho 

l!y_).w  ..i.ii.js  Yacht  Club  in  1823,  tho  Clyde  founding 
the  Roval  Northern  Yacht  Club  in  1M24,  and  Plymouth 
the  I?'\v;il  Western  in  1827.  In  this  year  the  Eoyal  Yacht 
Squadron  passed  a  resolution  disqualifying  any  member 
who  should  apply  steam  to  his  yacht, — the  enactment 
being  aimed  at  T.  Assheton  Smith,  an  enthusiastic  yachts- 
man and  fox-hunter,  who  was  having  a  paddle-wheel  steam 
yacht  called  the  "  Menai "  built  on  tho  Clyde.  In  1830 
one  of  the  largest  cutters  over  constructed  was  launched, 
viz.,  the  "Alarm,"  built  by  Inraan  at  Lymington  for  Joseph 
Weld  of  Lulworth  Castle,  from  the  lines  of  a  famous 
smuggler  captured  off  tho  Isle  of  Wight.  She  was  S2  feet 
on  the  load  line  by  2-1  feet  beam,  and  was  reckoned  of  103 
tons,  old  measurement,  iu  which  length,  breadth,  and  half- 
breadth  (supposed  to  represent  depth)  were  tho  factors  for 
computation.  Some  yachtsmen  at  this  time  preferred  still 
larger  vessels  and  owned  square -topsail  schooners  and 
brigs  like  the  man-o'-war  brigs  of  the  day,  such  as  tho 
"  Watcrwitch,"  381  tons,  built  by  ^^^lito  of  Cowes,  in 
1832,  for  Lord  Belfast,  and  the  "Brilliant,"  b.arque,  493 
tons,  belonging  to  J.  Holland  Ackers,  who  invented  a  scale 
of  time  allowance  for  competitive  sailing.  In  183-1  the 
first  royal  cup  was  given  by  William  IV.  to  the  Royal 
Yacht  Squadron — a  gift  which  has  been  continued  ever 
since  (except  in  1862,  when  it  was  dropped  for  one  year, 
owing  to  the  death  of  the  Prince  Consort),  and  in  recent 
years  supplemented  by  similar  gift.=;  to  other  clubs.  In 
1836  the  Royal  Eastern  Yacht  Club  was  founded  at 
Granton  near  Edinburgh;  in  1838  the  Royal  St  George's 
at  Kingstown  and  the  Royal  London  ;  in  1813  the  Royal 
Southern  at  Southampton  and  the  Royal  Harwich  ;  in 
184-t  the  Royal  Mersey  at  Liverpool  and  the  Royal  Vic- 
toria at  Ryde.  The  number  of  vesseb  kept  pace  with  the 
clubs — tho  fifty  yachts  of  1812  increasing  nearly  tenfold 
before  the  middle  of  the  century,  which  was  the  critical 
epoch  of  yacht-building. 

In  1848,  after  J.  Scott  Russell  had  repeatedly  drawn 
attention  to  the  unwisdom  of  constructing  sailing  vessels 
on  the  "cod's  head  and  mackerel  tail"  pUin,  and  had 
enanciated  his  wave-line  theory,  Mare  built  at  Blackwall 
an  entirely  new  ^j-pe  of  vessel,  with  a  long  hollow  bow 
and  a  short  after  body  of  considerable  fulness.  This  was 
the  iron  cutter  "  Mosquito,"  of  59  feet  2  inches  water  line, 
15  feet  3  inches  beam,  and  measuring  50  tons.  Prejudice 
against  the  new  type  of  yacht  being  as  strong  as  against 
the  introduction  of  steam,  there  were  no  vessels  built  like 
the  "Mosquito,"  with  the  exception  of  the  "Volante,"  59 
tons,  by  Harvey  of  Wivenhoe,  until  the  eyes  of  English 
yachtsmen  were  opened  by  the  Americans  three  years  later. 
About  this  period  yacht-racing  had  been  gradually  coming 
into  favour  in  the  United  States,  the  first  yacht  club  being 
founded  at  New  York  in  1844  by  nine  yacht-owners;  and 
in  1846  the  first  match  between  yachu  in  the  States  was 
sailed,  25  miles  to  windward  and  back  from  Sandy  Hook 
lightship,  between  J.  C.  Stevens's  new  centre-board  sloop 


"  Mario,"  '0  tons,  100  feet  water  lino  and  26  feet  8  inches 
beam,  wi.  >i  draught  of  5  feet  3  inches  of  water,  and  the 
"Coquette,"  schooner,  74  tons,  belonging  to  J.  II.  Poikins, 
tho  latter  winning ;  but  tho  appearance  of  the  "  .Maria," 
which  had  a  clipper  or  schooner  bow,  like  that  of  the 
newest  racing  cutters  of  1887-1888,  did  much  for  yachting 
in  America.  Stevens  then  commissioned  George  Steers  of 
New  York,  builder  of  tho  crack  pilot  schooners,  to  con- 
struct a  racing  schooner  to  visit  England  in  tho  year  of 
tho  great  cxliibition,  and  the  result  was  the  "America  "of 
170  tons.  Like  tho  "  Mosquito,"  she  had  a  very  long  and 
hollow  bow,  with  considerable  fulness  aft.  Slio  crossed 
tho  Atlantic  iu  tho  summer  of  1851,  but  failed  to  compete 
for  tho  queen's  cup  at  Cowes  in  August,  although  the  club 
for  that  occasion  threw  tho  prize  open  to  all  the  world,  aa 
her  owner  declined  to  concede  the  usual  time  allowance 
for  difference  of  size.  The  membei-s  of  tho  Yacht  Squadron, 
not  wishing  to  risk  the  reproach  of  denying  the  stranger  a 
fair  race,  decided  that  their  match  for  a  cup  given  by  tho 
club,  to  be  sailed  round  the  Isle  of  Wight  later  on  in  the 
same  month,  should  bo  without  any  time  allowance.  The 
"America,"  thus  exceptionally  treated,  entered  and  com- 
peted against  fifteen  other  vessels.  Tho  three  most  dan- 
gerous competitors  being  put  out  through  accidents,  the 
"America"  passed  the  winning-post  18  minutes  ahead  of 
the  47-ton  cutter  "Aurora,"  and  won  the  cup  ;  but,  even 
if  the  timo  allowance  had  not  been  waived,  tho  American 
schooner  yacht  would  still  have  won  by  fully  a  couple  of 
minutes. 

The  prize  was  given  to  tho  New  York  Y'acht  Club  and 
constituted  a  challenge  cup,  called  the  America  cup,  for 
the  yachts  of  all  nations,  by  the  deed  of  gift  of  the  owners 
6f  the  winner.     Not  only  was  the  "  America  "  as  great  a 
departure  from  the  conventional  British  type  of  yacht  as 
the  "Mosquito,"  but  the  set  of  her  sails  was  a  decided 
novelty.     In  England  it  had  been  the  practice  to  make 
them  baggy,  whereas  those  of  the  "America"  were  flat, 
which  told  materially  in  working  to  windward.     The  re 
volution  in  yacht  designing  and  canvassing  was  complete, 
and  the  bows  of  existing  cutters  were  lengthened,  that 
of  tho  "  Arrow  "  among  others.     The  "  Alarm  "  was  also 
lengthened  and  turned  into  a  schooner  of  248  tons,  and 
the  "Wildfire,"  cutter,  59  tons,  was  likewise  converted. 
Indeed  there  was  a  complete  craze  for  schooners,  the  "Fly- 
ing  Cloud,"    "Gloriana,"    "Lalla    Rookh,"    "Albertine," 
"Aline,"  "Egeria,"  "Pantomime,"  and  others  being  built 
between  1852  and  18G5,  during  which  period  the  centra 
board,  or  sliding  keel,  was  applied  to  schooners  as  well  as 
sloops  in  America.     The  national  or  cutter  rig  was  never- 
theless not  neglected  in  England,  for  Hatcher  of  South- 
ampton built  the  35-ton  cutter  "  Glance  " — tho  pioneer  of 
the  subsequent  40-tonners — in  1855,  and  the  "Vanipiro" 
• — the  pioneer  of  the  20-tonncrs — in  1857,  in  which  year 
Weld  also  had  the  "  Lulworth,"  an  82-ton  cutter  of  com- 
paratively shallow  draught,  constructed  at  Lymington      At 
this  time  too  there  came  into  e.tistenco  a  group  of  cutters, 
called  "  flying  fifties"  from  their  tonnage,  taking  after  the 
"  Mosquito  "  as  their  pioneer  ;  such  were  the  "  Extrava- 
ganza," "Audax,"and  "Vanguard."    In  1866  a  large  cutter 
was  constructed  on  the  Clyde  called  the  "Condor,"  135  tons, 
followed  by  the  still  larger  "  Oimara,"  1C3  tons,  in  1867. 
In  1868  tho  "Cambria"  schooner  was  built  by  Ratsey  at 
Cowes  for  Ashbury  of  Brighton,  and,  having  proved  a  suc- 
cessful match-sailer,  was  taken  to  the  United  States  in  1870 
to  compete  for  the  America  cup,  but  was  badly  beaten, 
as  also  was  the  "Livonia"  in  1871. 

The  decade  between  1870  and  1880  may  be  termed  the 
Golden  Age  of  yachting,  inasmuch  as  the  racing  fleet  had 
some  very  notable  additions  made  to  it,  of  which  it  will 
suffice  to  mention  the  schooners  "Gwendolin,"  "Cetouia," 
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"Corinne,"  "iliranda,"and  "■Waterwitch ;"  the  large  cutters 
"KriemhUda,"  "Vol  au  Vent,"  "Formosa,"  "Samsna,"  and 
"Vanduara;"  the  40-tonners  "Foxhound,"  "Myosotis,"and 
"Norman;"  the  20-tonner3  "Vanessa"  (Hatcher's  master- 
piece)  "Quickstep,"  "Enriqueta,"  "Louise,"  and  "Freda;" 
and  the  yawls  "  Florinda,"  "  Corisande,"  "  Jullanar,"  and 
"Latona."     Lead,  the  use  of  which  commenced  in  18-tG, 
Tras  entirely  used  for  ballast  after  1870  and  placed  on  the 
keel  outside.     Of  races  there  was  a  plethora.;  indeed  no 
less  than  400  matches  took  place  in  1876,  as  against^  63 
matches  in  1856,  with  classes  for  schooners  and  yawls, 
for  large  cutters,  for  40-tonner3,  20-tonner3,  and  10-ton- 
ners      The  sport  too  was  better  regulated,  and  was  con- 
ducted on  a  uniform  system :  the  Yacht-Racing  Association, 
established  in  1875,  drew  up  a  simple  code  of  laws  for  the 
regulation  of  yacht  races,  which  was  accepted  by  the  yacht 
clubs  generally,  though  a  previous  attempt  to  introduce 
uniformity,  made  by  the  Royal  Victoria   Yacht  Club  m 
1868,  had  failed.     The  Association  adopted  the  rule  for 
ascertaining  the  size  or  tonnage  of  yachts  which  had  been 
for  many  years  in  force,  known  as  the  Thames  rule ;  but  m 
1879  they  altered  the  plan  of  reckoning  length  from  that 
taken  on  deck  to  that  taken  at  the  load  water  line,  and 
two  years  later  they  adopted  an  entirely  new  system  of 
calculation.    Subsequently  to  these  repeated  changes  yacht- 
racing  gradually  waned,  the  new  measurement  exercising  a 
prejudicial  effect  on  the  sport,  as  it  enabled  vessels  of  ex- 
treme length,  depth,  and  narrowness,  kept  upright  by  enor- 
mous masses  of  lead  on  the  outside  of  the  keel,  to  compete 
on  equal  terms  with  vessels  of  greater  width  and  less  depth, 
in  other  words,  smaller  yachts  carr)-ing  an  inferior  area  of 
sail      Of  this  type  are  the  yawls  "  Lorna  "  and  "  Wendur, 
the  cutters  "  May,"  "  Annasona,"  "  Sleuth-hound,"  "  Tara, ' 
and  "  Marjorie,"— the  most  extreme  of  all  being  perhaps 
the  40-tonner  "  Tcra,"  which  is  six  times  as  long  as  she  is 
broad,  and  unusually  deep,  with  a  displacement  of  /  5  tons, 
38  tons  of  lead  on  her  keel,  and  the  saU  spread  of  a  60-ton- 
ner  Uke  "  Neva." 

In  1884  two  large  80-ton  cutters  of  the  above  tj-pe  were 
built  for  racing,  viz.,  the   "Genesta"  on  the  Clyde  and 
the  "  Irei "  at  Southampton.     Ha\'ing  been  successful  in 
her  first  season,  the  former  went  to  the  United  States  in 
1885  in  quest  of  the  America  cup ;  but  she  was  beaten  by 
a  new  yacht,  called  the  "  Puritan,"  built  for  the  purpose  of 
defending  it,  with  a  moderate  draught  of  8  feet  3  inches 
of  water,  considerable  beam,  and  a  deep  centre-board.     The 
defeat  of  the  "Genesta"  is  not  surprising  when  it  w  re- 
collected that  she  drew  13  feet  of  water,  had  a  dispkce- 
ment  or  weight  of  141,  as  against  the  "Puritan's"  106 
tons,  and  a  sail  arc-  of  7887  square  feet  to  the  .imerieo,n  s 
7982,— a  greater  mass  with  less  driving  power;  but  she 
did  not  leave  the  Sutes  empty-handed,  as  she  won  and 
brought  back  the  Cape  May  and  Brenton  Reef  chaUenge 
cups  though  they  were  wrested  from  her  by  the  "Irex" 
in   the  following  year.     The  aamo  thing  happened  to  the 
"  Galatea,"  which  was  beaten  by  tho  "  Mc.j-flower  "  in  1880. 
In   1887   a  uew  cutter,  called  the  "Thistle,"  was  built  on 
the  Clyde  to  try  to  win  back  the  America  cup ;  but,  although 
built  very  differently  from  the  "Gen"  t  i'  wA  "  GalafcA," 
i.f.,  of  a  rnurli  greater  width  than  i.  iih  racing 

yachts  gcneniUv,  the  "Thistle,"  when  1  ththenew 

centre-board  "  Volunteer,"  had  no  better  fortune  than  her 
predeccuor?.  Tlicse  now  American  racin,^  vc-^'-la  are  some- 
thing very  different  from  the  old  aat-lx>ttoincd  sloop 
"Maria,"  with  one  head-sail  and  a  Irivi.xl  draught  of 
water,  inasiiiM'-li  as  they  ore  Icad-liollftstcd  cutters  with 
two  hcadaail"  and  a  draught  of  ncnrlv  ""^  fift  of  water, 
with  the  additional  advantoKo  of  a  1  desccml 

ing  as  much  as  8  or  10  feet  bcl...%  In  thin 

connexion  it  is  noteworthy  that  a  priz"  Ton  by  a  fixe»l-*e«l 


schooner  should  be  defended  by  centre-board  craft  with  a 
single  mast. 

From  1887  an  entirely  new  system  of  measurement  for 
comoetitive  sailing  has  been  adopted  in  the  United  King- 
dom* the  old  plan  of  measuring  the  hull  having  given  way 
to  the  more  rational  one  of  taking  the  length  on  the  water- 
line  and  the  sail  area  of  the  vessel  as  the  factors  for  rating. 
This  leaves  naval  architects  free  to  adopt  a  long  and  narrow 
or  a  short  and  "  beamy  "  hull. 


Ya'-ht- racing  as  at  present   conducted   is  simple  and  easily 
managed.     A  course  is  chosen  by  the  committee  of  the  club  giving 
the  piizes,  averaging  for  first-class  vessel-  40  or  50  nautical  miles 
in  length,  such  as  the  old  queen's  course  from  Cones  eastward  to 
the  Nab  lightship,  lack  p.ist  Cowcs  to  Lymington,  and  returnin| 
to  the  5Uning-i>ost.      The  competitors,  i.e.,  cutters,  yawls,  and 
schooners,— cutters  sailing  at  their  full,  yawls  at  four-Sflhs,  aiid 
schooners  at  three-fourths  of  their  tonnage  or  rating— cruise  about 
under  way  in  readiness  for  crossing  an  imaginary  line  between  the 
club-house  or  committee  vessel  and  a  mark-boat,  which  forms. the 
starting  as  well  as  winning  place,  on  the  signal  being  given.     ^0 
time  U  allowed  at  the  start,  but  only  at  the  finish,  and  conse- 
quently there  is  a  good  deal  of  manreuvring  to  get  across  the  lin» 
first  and  to  windvrard.     The  yachts  make  the  best  of  their  way  on- 
wards, running  if  the  wind  is  abaft  them,  reaching  if  it  is  on  the 
beam    and  close-hauled  if  it  is  foul,  the  greatest  skill  being  shown 
in  cross-tacking  and  getting  the  weather-gauge.     ^^  hen  close-hauled 
and  reaching,  the  ordlnarv  fore-and-an  sail  (we  Sam.,  Seamanship. 
and  SillPBi-iLDISo)  is  used  ;  but  when  going  free  a  large  racing  sail 
called  a  spinnaker  is  set  on  a  long  boom  projecting  Ironi  the  foot 
of  the  mast  at  right  angles  to  the  vessel     This  sail,  which  is  a  tn- 
angular  one,  extends  from  the  topmasthcad  to  the  deck,  on  the 
opposite  side  to  that  occupied  by  the  main  boom,  though  occa- 
sionally  shifted  to  the  bowsprit  cud.     After  leaving  all  the  marks 
on  the  port  or  starboard  hand,  as  may  be  directed  in  their  instruc- 
tions  the  competing  yachts  arrive  at  the  winning-place  generaily 
in  single  file,  the  moment  at  which  each  competitor  rasses  the  line 
being  noted  by  a  timc-kcepcr.     It  is  then  ascertained  whether  any 
and  which  vessel  has  saved  her  time  allowance,  which  vanes  ac- 
cording to  the  length  of  the  course,  and  the  first  which  hu  done  so 
is  decfared  to  havo  won.    The  amount  of  prixo  money  gained  by 
the  most  successful  vessel  of  the  season— almost  always  a  cutter— 
generally  exceeds  1000  sovereigns,  exclusive  of  cups  or  plate,     1  ho 
expense  of  racing  id  enormous;  in  the  case  of  an  80  or  lOOton  cutler 
it  amounts  to  fullv  ilCOOO  or  £3000  a  year.     The  cost  of  cruising  is 
of  course  not  so  t-:.  t,  the  wages  of  non-racing  crews  (which  are  much 
smaller  in  nuniber)  being  less,  and  averages  perhaps  £\0  a  ton. 
There  are  not  sjch  freciuent  rvnewals  of  sails  ;  there  are  not  so 
many  breaWes  of  spars,  no  entrance  fees,  and  no  "  winning  money 
to  pay  the  crcw,  nor  any  of  the  thousand  and  one  extras  which  go 
to  swell  the  J ecrly  account  of  the  racing  owner.     Racing  yachts 
make  good  cniiserj  if  f  •'"■e  shortened  and  their  «mgs 

clipped:  and  it  is  a  v.  practice  to  turn  an  eiracmg 

cutter  into  a  yawl,  by  . '  •■  r  boom  and  adding  .  in.«on- 

mast  and  mixxea-Soil  lo  her  cuuutor.  The  yawl  rig  is  comfortable 
for  cru  (ing  lul  ii"t  «o  successful  for  racing  as  the  cutter.  1  lie 
srced  of  \     '  '      •  •-  their  length,  and  this  u  one 

rcMon  wi:-.  -.ovMhc  ^iven  by  a  larg«  yacht 

to  a  an.ali  P^'^"  ''  "  ""  record  that  the 

"Arrow'  in  13ii  aaweU  ii  ki.uU  in  4  h,  19  m,.«nd  00  kn.ni  in 
1S72  in  i  h.  iC  i.i.  In  the  Uler  yiar  the  "  Knomhilda  Jii  oO 
kuoUiu  4  h.  J:  ;.r,  while  the  "  Marjorie"  did  the  tame  duUno  in 
i  h.  2$  M..  ai'd  thd  "Sam  Vila"  In  4  h.  15  m.  in  1893  j  the  "Lorn* 
(yawl)  in  1  h.  1  i  m.,  and  tie  "  Irex"  in  4  h.  7  min  ,  N-h  m  l^s.S 
I  —all  tueau  duUiicei  teinji  killed  inside  the  Isle 
lv»  of  the  *UUi  uf  tlu  tiao.     A  i,Tcatcr  [.-.co  Ir. 

■  ...      '  ■■  •■     T  f:iir  tide  aii-l  :      r-  ' 

i.o  Isle  of  Kicht  the  "  tl^ria" 

„..,  the  " 01g«" in  4  h.  2i  m.  In 

Jo;=.  tho  "  i-..,i.h.uU0i*'  iu  4  h.  iS  m.  in  1S7».  *hich  i>  not  so  qolck 

u  th"  rutterft.  ,, 

....  ,    •■  -     r \ ^.  .  P,...t    r, !-•  .I*  wi  n  an  r^ -rrs. 

the 
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iiiirg  U'   lie 
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•    grand   total    o(   iip«nfi»  ■■(   ■'•     '    ■' 

i  Miling  vnmt\t  haa  made  marVixl  atridea 

i  ,11,..  loM.  that  U  aUaui  vachU  has  m*le  itlU  mor»  .atr*jrdliiary 
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.r,»rr<^  one  natMrorthr  featUN  being  th«  iRcKMs  in  t!'.c!r  aise, 

,     "  '  —  u<  piime  cost.     More  th»n  thirty  of  t)i05« 

'  tous,  while  ilouMo  that  uuiiilH-r  rauge 

'  iT  thKO  iivoll  excccvl  1000  tons  each. 

^\,,  •■■•1  to  clul>:i  Riid  their  members  to 

Ay  iJ.  ^11  with  Jei-icc  on  it,  »ueh  yaehft 

1  '      -  ^  .     .:.o  provisions  of  the  Merchant  Ship- 

tite  nian-oi-war  or  St  Geor;;c*s  ensign,  used  by 

.  rt'-'wn  by  th*?  R'^y.i!  Y«'-ht  &]uadron  alono  of 

: .  h.int  navy  may 

L»f  Government, 

■■  warrants  are  en- 

tr.iei  lo  certain  ptt^ii^gvs,  siuU  a»  cvempliuu  Irom  excise  nnil  some 

other  Juri ;  they  may  enter  Government  harbours  without  paying 

dues,  and  may  maktf  fast  and  ho  to  Covernment  buoys  wlien  these 

crc  not  required  by  any  of  H.  M.  shijis  ;  they  need  not  have  their 

l;,nn-^  juilitt'  i  <^n  th-  :r  storn^.  though  it  i^  bott-^r  that  they  should  ; 

I  rlificatos. 

!!.  C.  KolkarJ,  Tht 

,  i>.6):   Di\on  Kemp, 

■  i^i.jii:j  i\^:\\  :ii-  1    Yn.-\t  and  Boat  Sailing. 

.  ir(ft&niul);  Uoyfi  rdcAIAfyufrr (annual);  Atid 

(B.  D.  B.) 

\AK.  l:i;>  animal  is  th<j  Boa  grunniem  ol  Linnceus 
and  all  subsequent  loologists,  so  called  on  account  of  the 
I  :_■  like  grunting  sounds  it  makes.  It  is  structurally  more 
c!  ly  allied  to  the  common  o.x  than  to  the  bison,  with 
whith  group  of  the  Boridx  it  has  been  sometimes  errone- 
ously associated.  It  is  only  found  in  the  lofty  plateau  of 
Asia  between  the  .-Utai  Mountains  and  the  Himalayas,  and 
occurs  both  wild  and  as  the  ordinary  domestic  animal  of 
the  inhabitants  of  that  region,  supplying  milk,  food,  and 
raiment,  as  well  as  being  used  as  a  beast  of  burden.  The 
wild  yaks  inhabit  the  most  inaccessible  parts  of  the  moun- 
tains, ranging  up  to  an  elevation  of  20,000  feet, — higher 
it  is  said,  than  any  other  animal, — delighting  in  extreme 
cold,  and  6nding  their  sustenance  in  tho  coarse,  wiry  grass 
which  is  almost  the  only  vegetable  production  of  those 
desolate  regions.     They  cannot  live  to  the  touth  of  the 


% 


Himalayas  beyond  the  immediate  neighbourhood  of  the 
fnow.  Their  size  is  that  of  a  small  ox.  The  horns  are 
long,  nearly  cylindrical,  smooth,  and  pointed  at  the  ends, 
and  with  a  r>cculiar  and  characteristic  curve,  being  directed 
at  first  outwards,  then  upwards,  forwards,  and  inwards,  and 
finally  a  little  backwards.  Some  of  the  domestic  yaks  are 
hornless.  The  most  remarkable  external  character  is  tho 
excessive  growth  and  peculiar  distribution  of  tho  hairy 
covering.  The  upper  parts  of  the  body  and  sides  arc 
clothed  with  a  thick,  soft,  woolly  hair,  more  fully  de- 
veloped along  the  middle  of  the  back,  especially  on  the 
shoulders,  where  it  forms  a  great  bunch  ;  on  the  sides  it  is 
comparatively  short.  From  the  upper  parts  of  the  limbs 
and  the  whole  of  the  lower  surface  of  the  body  a  thick 
growth   of  lontr,   straiirht  pendent  hair  descends,  in  old 


animals  sweeping  tho  ground  and  almost  concealing  tho 
somewhat  short  logs.  Tho  tail  is  profusely  covered  with 
a  thick  mass  of  such  hairs.  Tho  calves  are  at  first 
covered  only  with  a  soft,  shortish  woolly  hair,  of  nsarly 
uniform  length  all  over.  Domestic  yaks  vary  considerably 
in  size  and  appearance  according  to  their  treatment  and 
the  purpose  for  which  they  are  bred.  Tho  finest  are  those 
used  for  carrying  the  nativo  chiefs.  Those  employed  for 
ploughing  are  very  inferior -looking  animals.  They  vary 
also  in  colour.  The  wild  animals  are  nearly  uniformly 
black ;  tho  domestic  yaks  arc  often  quite  white.  It  is 
not  uncommon  to  sec  the  long  hair  on  tho  ridge  of  the 
back,  that  on  tho  tail,  and  tho  long  flowing  hair  of  tho 
under  parts  white,  whilst  all  the  rest  of  the  animal  is 
black.  Tho  tails  of  the  domestic  y.iks  are  tiscd  as  orna- 
mental standards  by  tho  Tartars,  and  are  largely  imported 
into  India  as  chowrics  or  fly-flaps. 

YAKUTSK,  a  province  of  Eastern  Siberia,  which 
includes  nearly  the  whole  of  the  basin  of  the  Lena,  and 
covers  an  area  of  l,.')17,r27  square  miles  (nearly  one- 
third  of  Siberia  and  almost  one-fifth  of  tho  entire  Russian, 
empire).  It  has  the  Arctic  Ocean  on  tho  N.,  Yeniseisk 
on  the  W.,  Irkutsk,  Transbaikalia,  and  Amur  on  the  S., 
and  is  separated  from  the  Pacific  (Sea  of  Okhotsk)  only 
by  the  narrow  JIaritimo  Province  (see  vol.  x.xii.  pi.  I.). 

The  Vitim  plateau,-from  2500  to  3.500  feet  in  altitude.  Physical 
and  bordered  on  the  south-cast  by  tho  Stanovoi  Mountains,  features.' 
occupies  tho  south-eastern  portion  of  the  province.  Its 
moist,  elevated  valleys,  intersected  by  ranges  of  flat,  dome- 
shaped  hills,  which  rise  nearly  1000  feet  above  the  plateau, 
are  unsuited  for  agriculture,  and  form  an  immense  desert 
of  forest  and  marsh,  visited  only  by  Tungus  hunters,  .save 
in  the  south-west,  where  a  few  settlements  of  gold-miners 
have  lately  sprung  up.  The  high  border-ridge  of  the 
plateau  (see  Siberia)  stretches  from  the  South  Muya 
Mountains  towards  the  north-cast,  thus  comiielling  tho 
river  Atdan  to  make  its  great  bend  in  that  direction.  The 
ridge  is  almost  entirely  unknown,  having  been  crossed  by 
only  two  geographers  at  points  more  than  500  miles  apart. 
The  alpine  country  fringing  the  plateau  all  along  its  north- 
western border  is  better  known  in  the  south-west,  where 
rich  gold-mines  are  wrought  in  the  spurs  between  the 
Vitim  and  the  Lena  ,*•  and  farther  north-cast  it  has  been 
crossed  by  several  geographers  (Middendortf,  Erman,  the 
Siberian  expedition)  on  their  way  from  Yakutsk  to  tho 
Sea  of  Okhotsk.  The  Lena,  in  that  part  of  its  course 
where  it  flows  north-east,  waters  the  outer  base  of.  this 
alpine  region.  It  is  a  wild  land,  traversed  by  several 
chains  of  mountains,  all  having  a  north-eastern  direction 
and  intersected  by  deep,  narrow  valleys,  where  wild 
mountain  streams  flow  araidstHmmense  boulders  and  steep  * 
cliffs.  The  whole  is  covered  with  dense  forests,  through 
which  none  but  the  Tunguses  can  find  their  way,  and  they 
only  by  means  of  marks  made  on  the  trees.  The  summits 
of  the  mountains,  ranging  from  4000  to  6000  feet,  mostly 
rise  above  the  limits  of  tree  vegetation,  but  in  no  case 
pass  the  snow-line.  Summits  and  slopes  alike  are  strewn 
with  crystalline  rock  debris,  mostly  hidden  under  thick 
layers  of  lichens,  where  only  thelarch,  which  sends  out  its 
roots  horizontally,  can  find  support  and  sustenance.  Birch 
and  aspen  grow  on  the  lower  slopes ;  and  whero  strips  of 
alluvium  have  been  deposited  in  the  narrow  bottoms  of 
the  valleys  thickets  of  poplar  and  willow  make  their  ap- 
pearance, or  a  few  patches  of  grassy  soil  are  occasionally 
found.  These  last,  however,  are  so  rare  that  all  of  them 
are  known  to  the  gold-diggers  for  scores  of  miles  around 
their  settlements,  and  hay  has  to  be  brought  at  consider- 
able cost  from  the  lowland.s.  All  necessaries  of  life  for 
the  gold-diggings  have  to  be  shipped  fronylrkutsk  down 
the   Lena,  and  deposited  at  entrepots,  whence  they  are 
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transported  in  winter  by  means  of  reindeer  to  their  desti- 
nation. A  line  drawn  south-west  and  north -oast,  from- 
the  mouth  of  the  Vitim  towards  that  of  the  Atdan, 
separates  the  mountain  tracts  from  the  elevated  plains 
(from  1500  to  2000  feet)  which  fringe  the  highlands  all 
the  way  from  the  upper  Lena  to  Terkhne-Kotymsk,  and 
probably  to  the  mouth  of  the  Kotyma.  Immense  and 
sometimes  marshy  meadows  extend  over  those  plains  in 
the  south-west ;  farther  north  mosses  and  lichens  are  the 
prevalent  vegetation.  The  surface  is  much  furrowed  by 
rivers  and  diversified  by  several  mountain -chains  (Ver- 
khoyansk, Tas-karyktakh,  Kotymsk,  and  Atazeya).  Little 
is  known  as  to  the  real  cluiracter  of  these  moimtains, 
although  they  are  figured  on  maps  as  isolated  ridges  shoot- 
ing north-west  from  the  highlands,  between  the  chief  rivers 
which  flow  into  the  Arctic  Ocean.  Beyond  the  elevated 
plains  vast  tundras,  covered  with  mosses  and  lichens, 
stretch  to  the  shores  of  the  ice-bound  ocean ;  only  a  few 
trees  succeed  in  the  struggle  for  a  miserable  existence, 
though  some  isolated  groups  penetrate  farther  north  along 
•  the  courses  of  the  Lena,  the  Indighirka,  and  the  Kofyma, 
almost  reaching  in. the  first-named  valley  the  seventy-second 
degree  of  north  latitude. 
Nonnem  Tlie  Arctic  coast  is  indented  by  several  bays — Borkhaya 
****•  and  Yana  to  the  east  of  the  wide  Lena  delta,  and  Omul- 
yakh,  Kotyma,  and  Tchaunskaj-a  still  farther  to  the  east. 
Islands  have  been  explored  as  far  as  78°  X.  lat.  These 
fall  into  three  groups, — the  Lyakhovskij-e,  the  Anjou  or 
New  Sil>erian,  and  the  De  Long  Islands.  The  Medvyczhie 
(Bear)  Islands  ofi"  the  Kotyma  and  the  two  Ayun  Islands 
in  Tchaunskaya  Bay  are  merely  littoral  Wrangel's  Land 
peems  to  be  the  outer  island  of  a  great  and  as  yet  unknown 
archipelago.  The  entire  coast  of  Yakutsk  is  full  of 
jneraoriab  of  the  courageous  e.Tploration3  made  in  1735-41 
by  Minln,  Lapteff,.and  Prontchischeff  in  small  boats,  with- 
out any  of  the  modern  appliances  for  Arctic  explorations, 
and  Tchaunskaya  Bay  recalls  the  loss  of  Shatauroffs  ex- 
pedition. The  prospects  of  regular  navigation  recently 
raised  by  Xordenskjold's  bold  circumnavigation  of  Asia 
seem  unlikely  to  bo  fully  realized,  the  ice  ai>parcntly  having 
never  again  been  in  so  favourable  a  condition  as  in  1878- 
79.  Every  year,  however,  a  narrow  passage  close  by  the 
coast  is  left  almost  free  of  ice,  enabling  a  ship  or  two  to 
reach  the  estuary  of  the  Yenisei  or  even  the  delta  of  the 
Lena. 
I  Vm.  The  great  artery  of  Yakutsk,  tkc  Lena,  rinos  on  the  western  slope 
of  the  Baikal  Mountains,  its  sources  being  separated  only  by  a 
narrow  ritl^  from  the  great  Siberian  lake.  It  soon  issues  from  the 
mountain  valleys,  and  flows  over  the  elevated  plains,  where  it  has 
carved  a  deep  channel  l«etwcen  horizontal  layers  of  Old  Red  Sand- 
stone and  further  on  of  contorted  l>cd8  of  limestone.  As  far  as 
'  Vakntak  it  maintains  its  north-eastem  direction,  with  but  one  great 
bend  in  60"  N.  lat.  and  several  c     "  ' 

At  Katchng— a  laiiingplace  IfO 
is  still  shallow,  but  soon  liecnm' 

which  is  increaacd  by  the  high  crags  and  niuiiuuins  aiuidst  wtiich 
it  has  dug  its  channel.     Though  thus  yilcturcsqnc,  ita  valley  can 

hanlljr  be  called  h(»     '  "'       ''      '       '     "     tchrs  along  the 

baao  of  the  mounli  ' ''  raw  and  wet 
climate  renden  agrv  ■  i  iges  are  poverty* 
atri'krn,  and  in  most  of  tliaiu  goiUe  is  i  iideuiic.  Almut  60'  pT. 
lat  the  tyna  rt^-eivea  from  the  ri«ht  its  first  greit  tributarv,  the 
\  ■  -      '■'■-'       :-    .        ..       -  .     y      ,.  .  .    .     ..  .  .    : 

I. 
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r  Is  to  ioln 

11.  i-s  It  Is 
^vigaUd  fr  iia  t'stMajs.     'I'hj  uuly  Uri^c  tubular^  of  the  Lena 


on  the  left  is  the  Tilui  (about  1300  miles),  which  lias  an  immenae 
dniinage-area  on  the  lower  plains,  and  since  1SS7  has  been  uari- 
gated  by  a  steamer.  At  Yakutsk  the  Lena  l)ecorac3  a  m.ngnificent 
stream  of  more  than  4  miles  m  width,  with  numerous  i-:l.iuds,  and 
this  character  it  maintains  for  the  neit  ISUO  miles  of  iis  course, 
sometimesreachingawidth  of  17  miles  andodepthof  7  togfathoms. 
It  enters  the  Arctic  Ocean  by  a  wide  delta,  occupying  more  than 
2.i0  miles  of  the  coastline  ;  here  the  river  divides  into  seven  or 
eight  principal  branches,  the  chief  of  which  vary  from  35  to  6t 
miles  in  length,  the  largest  being  more  thaa  6  miles  broad.  The 
bar,  however,  has  only  8  feet  of  water,  and.  the  Swedish  steamer 
"Lena"  had  great  di&cnlty  in  entering  from  tlic  so.  The  lower 
coarse  of  the  river  is  subject  to  terrible  inundations  when  the  ice 
breaks  up  on  its  upper  part,  whilst  at  the  same  time  the  higher 
reaches  of  its  lower  course  are  still  covered  with  ice  several  feet  in 
thickness.  Large  portions  of  the  bank^  art:  then  tora  aw.iv  by  the 
enormous  masses  of  ico.  The  Olenok  (1200  milc»\  which  enters 
the  Arctic  Ocean  to  the  west  of  the  Lena,  is  also  a  considerable 
river ;  the  Yana  (1000  miles^  Indighirka  (950\  and  Kotj-ma  (1000) 
to  the  cast  all  rise  in  the  mountain  region  between  01**aud  62"  K. 
lat.  and  flow  north  and  north-east  into  the  Arctic  Ocean. 

The  granites,  granitic  syenites,  and  gneisses  of  tbo  high  plateau  Geology 
are  surrounded   oy  a  variety  of  crj-stalUne  elates,  iluronian  and  and 
Laurentian  ;  and  vast  Inyers  of  Silurian  and  Devonian  limestones  minerals, 
and  sandstones  extend  over  large  areas.     Fui-ther  north  the  Carbon- 
iferous, Chalk,  and  Ju-.^ssic  formations  are  fj-      '  .   wide 
region,  and  the  whole  is  covered  with  layers  ot  <  .:s  in 
the  highlands  and  of  post-Glacial  elsewhere.     T!                  .  .wealth 
of  Yakutsk  is  very  great ;  bet  gold  (262,200  oz.  iu  iii>i)  aud  salt 
(obtained  from  springs  to  the  amount  of  about  6000  cwts.  annually) 
only  are  worked.     Coal  has  been  recently  discovered  on  the  Vilui 
close  by  its  luouth,  as  also  on  the  lower  Lena. 

Though  there  are  spots  in  the  North-American  archipelago  and  Climstt 
in  northern  Grcenl.ind  where  the  cold  is  as  intense  as  at  Yakutsk, 
no  region  can  be  ntmed  which  has  such  extremes  of  cold  and  heat 
or  winter  temperatures  so  low,  so  long  continued,  or  spread  over 
so  immense  an  area.  Yerkhoyansk  en  the  Yana  (67°  tiV  N.  lat. 
and  134°  20'  E.  long.)  is,  in  tvspcct  of  cold,  the  iiole  of  the  Old 
World  ;  nowhere,  even  in  Siberia,  do  we  find  such  low  winttr  tem- 
peratures:  from  whatever  quarter  the  wind  may  blow  it  cannot 
fail  to  bring  a  warmer  temperature  to  Yerkhoyansk.  Frosts  of 
-  76'  Fahr.  nave  been  observed  there,  and  the  average  temperature 
of  the  three  winter  months  is  -  53°-l  ;  even  that  of  March  is  but 
little  above  the  freezing-point  of  mercury  (  -  37°-9).  Neither  Ust- 
Yansk  (70°  55'  N.  laL,  but  close  to  the  sea  coast),  nor  Yakutsk, 
nor  even  the  polar  station  of  Sagastvr  at  the  niouth  of  the  Lena 
(73°  23'  N.  l«t. ),  has  a  winter  so  coll  and  so  protracted.  And  yet 
ot  Sagastvr  temperatures  of  -  63*-6  were  measurvd  i:j  Febniary  18^3, 
and  the  average  tcmiicrature  of  that  month  was  only  -  43'^.  At 
Yakutsk  the  average  temperaturo  of  the  winter  is  -  40''2,  and  the 
soil  is  frozen  to  a  depth  of  600  feci  (Middeudorlf).  Even  at  a  depth 
of  3S2  feet  the  temperature  of  the  soil  is  26'-4  Fahr.  For  further 
[varticulani,  see  SiBERi.i,  vol  xxiL  p.  6.  The  Lena,  both  at  Kirensk 
and  at  Yakutsk,  is  fre«  from  ice  for  only  161  days  in  the  yrar,  the 
Yana  at  I'st-Yansk  for  10.").  While  at  Yakul-ik  only  1-15  d.iys  and 
at  Verkhoyansk  only  73  have  no  snow  ;  the  interval  l>i't»een  the 
latest  frosts  of  one  season  and  tlic  earliest  frosta  of  the  next  U 
barely  37  days,  and  even  less  in  the  north. 

In  spite  of  the  rigours  of  its  clin  u;:co  of  Y'akutsk  Popnla. 

had  243,450  inh.ibit.ints  in  1SS3,  m  ui  mi  i<  »up]H»od  tioo. 

to  be  increasing  notwithstanding  lh<  .  -  .iscj  which  sorao. 

times  sweep  awav  whole  Tillagna.     Tiio  Ku.v<iniis  constitute  but  a 
trilling  rl^inent  in  the  population  :  and  their  rillap»»s,  numbering 
'■  ■'  •■',:'••:         •■      ;  :s  bc- 

wero 
■        ■      ■  'amp- 

ments,  6300  ]H-iuiaiit«  (also  fuiim-rly  exiU-s),  IbdO  military,  and  4100 
artisans,  merchants,  and  oflicials.  The  remainilrr  were  chiefly 
Yakuts  (211.900>.  and  partly  Tungii         "■  '  '       '       Viika- 

ghim,  liniuti,  and  Tchuktchi.1.     11i.  rkisli 

stem  i^c  vol  xxiii.  p.  (^rtl),  and  sj--  ■  i  uii!i 

an  admixture  of  Monjjolian  words.    They  lAti  theiiiiM-h- 

SokhalarV  their  present  name  having  l»eeii  lorrowed  bv  i 

'-  -     .,  ,  '^...  _..     _   -.1      _-ii  .1 \    -  .    .  \-  1    .       it 


MiiiUi,Mi-k.      Iliry  ire   i; 

eyes,  a  broad  flat  nose,  t 

tne  whole  they  arc  healliii  m. 

laltorioiis  anil  rntcr]»rising.  and  display  in  •rhnol"  ■ 

gf-nv-  tV-.n  tl.n  Tungiit^i  or  IVin.il*.     Their  \" 

U«t».      Ilni 
i  '•*  of  ii-e  or   ; 


i.Ave  J.ir*.  and  ;j:iur  narrow 
.-r,  and  almost  no  1>canl.  Ou 
-  h  an  advsrv  - '  -  ^' 


lie; 


•ii7 


In  th"  niul.flf  (if  lUf  ynrl*.  ^ 
Thr  jrurUii  ftr«  urimUj  at  i>niTM 
tb«  Mm«  time  air  grouped  into  TiUa^*<  j  or  na*lfjt. 


1  rtiininpy. 

.     :).rr.  U.inX 

l^untij{  summer 
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>K>T  •ViiiiLliin  t}ic!r  wonden  dvetUngs  tnd  (n;im^  in  ronicikl  tents, 

covorrd  with  pr*p«red  birch  lark.    Their 

1  thfir  (Jrink  kcunnsa.    Th<u»(;h  nr^rly  all 


:  tbo  Yikuts.      «hcrovcr  tiiey 

■II  111  iiif  1,1  ,\.  :ii   iho  baso  of  tho  Vitim  plateau 

r»),  they  always'  cultirate  some  barley,  and  carry  on 

I 

Occafi-  in»  anJ  tbo  Yakuts  csury  on  sorao  agriculture 

tjooa.  i'l  the  southern  parts  of  the  province  ;  it  wag 

.',,.    1,1    ,1..  ,,.,,-,.-    pf  barley,  summer  rye, 

.    '23,000  quarters  by  the 

.1'  means  of  support ;  in 

liorscji  of  an  excelleut  small, 

.  49,0C0  rviudccr,  auJ  several 

.1  for  travelling  purposes.     The 

leer  all'ords  the  chief  meaus  of  suhsistenco 

r  famine  depends  upon  its  success  or  failure 

on  the  routes  they  pursue  duria^  their 

lero  they  have  to  cross  a  river.     Farther 

J  ...  ....    ..    -.vater.biixia,   which   come  in   innuraerablo 

do.-^s  to  breed  on  tho  lakes  of  tho  tundras  and  tho  shores  of  tho 

'^''•yr,  i*  s  irost  import'.n*  r«?90urce.    Fishing  also  is  canicd  on  ever: 

Tho  liiountains  between  the  Lena 

1  /.e  last  thirty  years,  become  a  most 

,     .  lings,  and,  notwithstanding  the  difii- 

ov,.v;i's  of  commuuif-ation,  and  the  necessity  of  bringing  evcry- 

•hi' s;  ff^m  Irkutsk  or  Transbaikalia,  tho  population  of  the  gold- 

'    '-J  Olekma  and  Vitim  numbered  more  than  13,000  in 

'.sands  of  workmen  go  every  spring  down  tho  Lena  to 

mines  and  return  to  their  villaijcs  in  autumn. 

Com-  Tiio  priujipal  channel  of  communication  in  Yakutsk  is  tho  Lena. 

monica-    Aa  soon  as  the  spring  arrives,  scores  of  boats  aro  built  at  Katchu^, 

tioa  and   ''    '  '    '     iV,  and  Ust-Ilga,  and  tho  goods'  brought  on  sledges  in 

trade.  ■  the  capital  of  E.astcra  Siberia,  including  considerable 

.    orn  and  s^lt  meat,  are  thippcd  down  tho  ri'-cr.    Steamer? 

ply  i>;  a!on»  its  course,  and  enter  its  tributary,  the  Vitim,  which 

;-   navigated  almost  to  tho  gorges  beneath  Lake  Orou.      A  few 

etcimers  descend  to  th«  delta  of  the  Lena,  and  return  with  cargoes 

of  fish  and  furs.    'iTier^  aro  very  few  overland  routes.     A  now  one, 

availabla  for  the  transport  of  live  stock  from  Transbaikalia  to  the 

gold-mines  of  Olekma,  WiS  opened  in  1S69,  and  cattle  aro  brought 

every  year  fi-ora  Transljaikalia,  notwithstanding  the  hardships  of 

the  700  miles*  route  across  the  plateau  and  the  wild  mountain 

tracts.  '  Two  other  routes,  also  mere  footpaths,  on  which  travellers 

and  goods  are  transported  on  horseback,  radiate  from  Yakutsk  to 

Ayan  and  to  OkhotsK.     Manufactured  goods  and  groceries^chieOy 

tea,  rice,  and  sugar,  were  imported  to  Y'akutsk  by  the  former  route 

to  the  amount  of  some  1000  cwts.  in  1883  ;  these  goods  cross  the 

Stanovoi  Mountains  and  the  plateau  oa  sledges  as  far  as  the  Maya, 

whence  they  are  shipped  to  Yakutsk. 

The  province  is  divided  into  five  districts,  the"  chief  towns  of 
which  are — YxKirrsK  (see  below),  S-edne-Kolymsk  (560),  Olek- 
minsk  (500),  Verkhoyansk  (290),aud  Viluisk  (390).  Except  Yakutsk, 
these  "towns"  are  but  miserable  villages.  (P.  A.  K. ) 

YAKUTSK,  capital  of  th4  above  province,  situated  in 
62'  2'  N.  lat.  and  129"  4'1'  E.  long.,  1800  mUes  to  the 
north-east  of  Irkutsk,  was  founded  by  Cossacks  in  1622. 
It  stands  on  a  branch  of  the  Lena,  Khatystakh,  between 
which  and  the  main  river,  five  miles  distant,  lie  several 
lo'sv  islands-  During  the  break-up  of  the  ice  the  water 
of  the  Khatystakh,  finding  no  outlet  into  the  Lena  on 
account  of  the  huge  masses  of  ice,  rises  and  floods  the 
lower  parts  of  the  town,  leaving  aftci-  its  subsidence  great 
pools,  which,  as  well  as  Lake  Tatoye  close  by,  become  a 
soucce  of  infectious  disease.  The  town  is,  however,  pro- 
tected to  some  extent  by  a  wooden  embankment.  The 
old  fort  is  now  destroyed,  but  its  five  wooden  towers,  erected 
in  the  17th  century,  are  still  standing.  The  streets  are 
nnpaved,  and  the  wooden  houses  are  built  upon  high  base- 
ments to  prote<;t  them  from  the  inundations.  The  shops 
only  are  of  stone."  There  aro  in  Yakutsk  a  cathedral,  three 
churches,  a  monastery,  two  gymnasia  for  boys  and  girls, 
and  several  clementarj'  schools.     It  is  the  residence  of  the 

'  Besides  the  older  iit^raturc,  the  bibliography  of  ^hich  is  given  in 
SemeDclTa  Qfogr.  Dictionary  (Russian),  compare  RadlofTs  Au3  Sibiricn 
(Leipsic,  1881) ;  F.  Mullcr's  TunguKn  und  Yakuicn  (Uipsic,  1882) ; 
and  Vambiry's  Daa  TlrhmvAk  (Lcipsic,  1885) ;  and  several  interest- 
iBg  monographs  in  Jzvatia  of  £(ut  .Siberian  Geogr.  Soe. 


Russian  governor  and  the  proviiicial  authorities,  as  well 
as  of  n  few  wealthy  merchants,  wlio  carry  on  tr.iJo  in 
furs,  mammoth  bone,  and  reindeer  hides,  which  aro  ex- 
ported to  Ivussia,  and  in  imported  groceries  and  manu- 
factured goods.  The  arrival  of  tho  latter  gives  occasion 
to  a  fair  in  July,  which  is  ircquooted  by  natives  from  all 
parts  of  the  province  ;  tho  returns  aro  estimated  at  about 
jE450,000.     Tho  population  was  5290  in  1885. 

YAM,  a  term  usually  applie<l  to  tho  tubers  of  various 
species  of  Dtoscorea.  These  are  plants  with  thick  rool- 
stocks,  from  which  protrude  long  slender,  climbing  stems, 
bearing  alternate  or  opposite,  entire  or  lobcd  leaves  and 
unisexual  flowers  in  long  clusters.  The  flowers  are  gener- 
ally small  and  individually  inconspicuous,  though  collect- 
ively showy.  Each  consists  of  a  greenish  bell-shaped  or 
flit  perianth  of  six  pieces,  enclosing  six  or  fewer  stamens 
Ir  the  case  of  the  male  flowers,  and  a  three-celled,  three- 
winged  ovary  in  that  of  tho  female  flowers.  Tho  ovary 
npcns  into  a  membranous  capsule,  bursting  by  three  Valves 
to  liberatv!  numerous  flattish  or  globose  seeds.  The  species 
are  natives  of  the  "n-armer  regions  of  both  hemispheres, 
and  many  of  them  aro  important  on  account  of  the  largo 
amount  of  starch  contained  in  their  tubers.  A:iCording  to 
Prof.  Church's  analysis  of  the  Chinese  yam,  it  contains 
more  nutritive  or  nitrogenous  matter,  but  less  starch,  than 
potatoes :  in  100  parts  there  are  of  water  82"6,  starch  13'1, 
albumen  2'-i,  fat  02,  woody  fibre  0"4,  and  mineral  matter 
1"3  parts. 

Z>.  saliva  and  D.  a!ata  aro  the  species  most  widaly  diffused  in 
tropical  and  sub-tropical  countries.  D.  aciilcata,  grown  in  India, 
Cochin  China,  and  the  Sonth  Sea  Islands,  is  esteemed  one  of  tho 
best  varieties.  D.  japonica,  tho  Chinese  yam,  is  hardy  in  Great 
Britain,  but  the  great  depth  to  which  its  enormous  tubers  descend 
render*  its  cultivation  unprofitable  ;  the  tubers  of  Z*.  alata  some- 
times attain  a  weight  of  100  lb.  Most  of  the  yams  contain  an  acrid 
principle,  which  is  dissipated  in  cooking. 

■  Tho  only  European  Dioscorea  is  that  known  as  D.  pyrenaim, 
found  in  18'15  in  the  Pyrenees,  a  remarkable  instance  of  a  species 
growing -at  a  long  distance  from  all  its  congeners.  True  yams  must 
not  be  confounded  with  tho  sweet  potato,  Co7ivolmtus  Batatas  (see 
vol.  xix.  p.  597).  as  they  sometimes  are  in  London  markets.  The 
common  black  briony  {Tamus  communis)  of  hedges  in  England  is 
closely  allied  to  the  yams  of  the  tropics,  and  has  a  similar  root- 
stoclc,  which  is  reputed  to  be  poisonous. 

YAMBO,  or  Yembo,  more  properly  Yanbo',  a  town  of 
Arabia  on  the  Red  Sea,  in  24°  4'  N.  lat.  Having  the 
best  harbour  on  this  coast,  it  has  taken  the  place  of  Al- 
JSr  (which  lay  to  the  south  and  is  now  ruined)  as  the 
port  of  Medina,  and  is  visited  by  steamships  in  connexion 
with  the  pilgrim  traffic  and  for  the  import  of  grain.  The 
town  is  surrounded  by  dilapidated  walls,  and  tho  fixed 
population  probably  docs  not  exceed  4000  (Von  Maltzan). 
The  Johaina  Arabs  are  the  dominant  element,  though 
there  is  a  Turkish  officer  and  guard  who  maintain  a  certain 
authority  within  the  -n-alls.  Six  or  seven  hours'  journey 
inland  at  the  base  of  the  mountains  (Jebel  Radwa)  is  tho 
fruitful  valley  of  Yanbo'  al-Nakhl,  with  palm-groves, 
several  hamlets  of  the  Johaina,  and  country  houses  of  the 
merchants  of  the  port.  This  inland  town,  or  group  of 
villages,  is  the  Yanbo'  of  the  old  Arab  geographers,  and 
lies  on  the  route  of  the  Egyptian  pilgrim  caravan,  one 
night's  journey  from  the  famous  battlefield  of  Bedr.  The 
port  is  sometimes  distinguished  as  Yanbo'  al-Bahr  (Yanbo' 
on  the  Sea). 

YANAON,  a  French  settlement  in  India,  near  the 
mouth  of  the  Godavari  on  tho  Orissa  coast,  in  tho  Goda- 
'vari  district,  Madras  presidency.  It  is  situated  in  16°  44' 
10"  N.  lat.  and  82°  12'  5"  E.  long.,  and  has  an  area  of  2258 
acres  and-a  population  of  4473. 

Yanaon  was  founded  shortly  before  1750,  and  its  fortunes  followed 
tho  vicissitudes  of  French  history  in  southern  India.  AVith  tho 
other  French  possessions  in  India  it  was  secured  by  tho  treaty  of 
1814-15. 
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YAXG-CHOW  TV.  or  Haxg-chow  Foo,  a  prefectural 
city  in  the  Chinese  province  of  Kiang-su,  is  situated  on 
the  Grand  Canal  in  32'  21'  N.  lat.  and  119°  15'  E.  long. 
The  walls  are  between  three  and  four  miles  in  circumfer- 
ence, and  the  streets  both  in  the  suburbs  and  in  the  city 
are  well  supplied  with  handsome  shops.  The  temples, 
colleges,  and  other  public  buildings  are  fine  and  large,  and 
there  is  generally  a  well-to-do  look  about  the  place.  The 
flourishing  trade  of  the  town  may  be  either  the  cause  or 
the  result  of  an  almost  Jewish  predilection  shown  by  the 
people  for  mercantile  pursuits.  Unlike  Chinamen  gener- 
ally, they  prefer  trade  to  husbandry,  and  have  earned  for 
themselves  pre-eminence  as  a  community  of  shopkeepers. 
Another  of  their  characteristics  is  their  extreme  supersti- 
tion. Their  observance  of  full  moons  and  festivals  exceeds 
in  ritualistic  display  that  which  is  commonly  thought  to 
be  good  enough  for  such  occasions  by  their  fellow<ountry- 
men ;  and  their  jealousy  for  the  honour  of  their  gods  has 
on  more  than  one  occasion  led  to  religious  outbreaks. 
The  most  violent  of  these  fanatical  ebullitions,  so  far  as 
foreigners  are  concerned,  occurred  in  1868,  when  Mr  Hud- 
son Taylor  first  attempted  to  open  a  mission  there.  But 
Yang  chow  Fu  possesses  an  earlier  historical  connexion 
with  foreigners.  Marco  Polo  ruled  over  it  for  three  years 
by  appointment  from  Kublai  Khan  (1 1282-85).  The  great 
traveller  speaks  of  it  as  "a  noble  city,"  " which  has  seven 
and  twenty  other  wealthy  cities  under  its  administration. 
.  .  .  The  people,"  he  adds,  "  are  idolaters  and  use  paper 
money."  They  "live  by  trade  and  manufactures,  for  a 
great  amount  of  harness  for  knights  and  men-at-arms  are 
made  there."  The  population  of  the  city  and  suburbs  is  esti- 
mated at  about  360,000.  In  1880  the  value  of  foreign 
goods  imported  into  the  town  amounted  to  about  £96,956. 

YANG-TSE  KI.VI^G,  or  Ya.nc-tsze  Keano.  See 
China,  vol.  v.  p.  63 1. 

YAXINA.     See  Janin'a. 

YANKTOX,  one  of  the  principal  cities  of  the  Territory 
of  Dakota,  United  States,  and  until  recently  its  capital,  is 
the  county  seat  of  Yankton  county,  and  is  situated  upon 
both  banks  of  the  James  or  Dakota  river  at  its  confluence 
with  the  Missouri,  and  on  the  Chic.igo  and  St  Paul  and 
the  Chicago  and  North  Western  Railroads.  It  serves  as  a 
centre  of  supjily  and  distribution  for  the  adjacent  fertile 
plains.  The  f)opulation  in  1S80  was  3431 ;  in  1888  this 
had  probably  increased  to  5000. 

Tlie  city  JeriTcs  its  nanio  from  the  Yankton  division  of  tho 
Sioux  Indians.  A  trading-post  wu  ftr^t  utAblishod  on  its  sit«  in 
18S9,  and  the  city  was  incorjwrAt^d  ten  years  later. 

VAIIKAND,  or  Yarkevd,  the  chief  town  of  the  prin- 
cipal oasis  of  East  Turkestan,  is  situated  on  the  Yarkand- 
Darl '.  ill  ."i^"  25' N.  lat.  and  77°  16'  E.  long.,  at  an  altitude 
of  .■  feet  above  sea-level.    The  settlements  of  the 

Yar  .  occupy  tho  south-western  corner  of  East 

Turku.'-tnn,  and  are  scattered  along  tho  numerous  rivers 
whi^li  i  :i.  f'r.m  the  sleep  slopes  of  tiie  Pamir  in  the  west, 
an  :         K  find  Kuen-Lun  Mountains  in  the  south. 

Tl'  ir  limits  it  in  the  north,  and  a  tract  of 

(icMrt  M  |uir.iti-»  It  from  tho  oasis  of  Khotan  in  the  south- 
taisl.  Tho  Yarkand-Daria  and  its  numerous  tribularici, 
which  nrv  ful  by  tho  glaciers  of  the  mountain  regions,  as 
alM)  many  rivers  which  no  longer  reach  tho  main  stream 
but  are  I'.-t  In  the  steppe  or  amidst  the  irrigated  fields, 
bring  abundance  of  water  to  the  desert;  one  of  them  is 
callu<l  Z<-Mf'lmn  f  "  p'.M  ^trtwin^"),  as  much  on  account 
of  thn  fpriiliiy  it  Itit,.- .  I',  tljo  d.".<rtaflof  the  small  amount 
of  ,  HI  its  auriferous  sands.      Numlierlcss 

irri.  no  of  ihi-m  of  ronsidvrnblo  length,  rnrry 

the  water  vl  lliu  iivcm  to  tin;  fi'Ms,  which  occupy  a  liroad 
rone  of  locu  skirting  the  ba<c  r.f  the  mountains.  Higher 
up,  in  the  (pun  of  the  mountains,  there  arc  rich  pastur- 


ages, WQcre  largo  numbers  of  goats,  yaks,  camel.',  sheep, 
and  cattle  are  reared.  On  the  whcle,  the  oasis  of  Yarkand 
is  regarded  as  the  richest  of  East  Turkestan,  and  its 
population  probably  numbers  about  200,000  inhabitaats 
(32,000  households  in  1873).  Wheat,  barley,  rice,  beans, 
and  various  oil-yielding  plants  are  grown  in  the  fields,  and 
the  gardens  supply  abundance  of  melons,  grapes,  apples, 
and  other  fruits.  The  cotton  tree  and  the  mulberry  are 
cultivated  in  tho  warmer  parts  of  the  oasis.  There  is  no 
lack  of  gold,  lead,  and  precious  stones  in  the  mountains, 
though  only  the  first-named  is  at  present  extracted.  A 
variety  of  petty  trades  are  carried  on  in  the  towns ; 
Yarkand  is  renowned  for  its  leather-ware  and  saildlery. 
The  population  consists  of  Persians,  who  have  almost 
given  up  the  use  of  their  mother  tongue  and  now  speak 
Turkish,  and  of  Turkish  Sarts. 

The  town  of  Yarkand,  which  has  a  population  of  about 
60,000  according  to  Fois)-th  (5000  houses  in  the  city,  and 
as  many  in  Yanghishar  and  the  suburbs),  is  very  favourably 
situated  on  the  river  of  the  same  name,  five  days' journey 
south-east  from  Kashpar.  It  is  surrounded  by  a  thick 
earthen  wall,  nearly  four  miles  long,  with  towers  in  the 
Chinese  stjle  of  architecture,  and  is  well  watered  by  num- 
berless canal.'!,  which  are  drawn  from  the  river  and,  after 
having  irrigated  the  rich  gardens  of  the  city,  lead  to 
cisterns  in  which  water  is  collected  for  the  winter.  The 
square  fortress  of  Yanghishar,  which  was  built  by  tfie 
Chinese,  stands  within  four  hundred  yards  of  the  walls 
of  the  town.  The  ten  mosijues  and  madrasas  of  Yarkand, 
although  much  poorer  than  those  of  Bokhara  or  Samarcand, 
enjoy  a  wide  renown  in  the  Moslem  world.  There  is  a 
brisk  trade,  especially  in  horses,  cotton,  leather-ware,  and 
all  kinds  of  imported,  manufactured  goods. 

Yarkand  is  surrounded  by  a  number  of  smaller  towns, 
the  chief  of  which  are — Yanphi-hissar,  which  has  about 
600  houses  and  is  tho  centre  of  a  populotis  district,  Tash- 
kurgan  on  the  Pamir,  now  reckoned  as  belonging  to  the 
Eussians,  Posgam  (1600  houses),  Kargatyk,  at  the  junction 
of  the  routes  leading  to  Ladak  and  Khotan  (2000  houses), 
Sanju  (2000),  Tagarchi,  Kartchum,  Bcsh-taryk  (1800), 
Goma  (3000),  and  several  smaller  ones. 

Yarkand  was  but  Ten,-  imperfectly  known  until  the  second  half 
of  the  l?th  century.  Marco  Polo  visited  it  betwcou  1271  and  1275, 
and  Goes  in  I6C3  ;  but  the  continuous  wars  which  markr<l  the  his- 
tory of  tho  oasb  (see  Tui:kestan,  vol.  xxiii.  pp.  637-C40i  prevented 

Europeans  from  frcqueniing  it,  so  that  until  "^'' '  •'     ■- 'iou 

borrowed  from  mediieval  Iravcilcrj  and  fn»m  *  'ijr 

with  that  supplied  by  the  f-iandit  Mir  Iwot  I  ill 

Ibat  was  known  abont  tbo  Yarkand  region,     'i'l.'  m 

who  reached  it  in  the  IPth  century  was  Adolph  Sch  !io 

passed  by  Yarl  '  ■  ■  i  ■  •  •  '  "■f?,  but  was  killed  a  ;.  ..  , .,  -  i.ier 
at  Kasbgnr.  -neti  H.imid  visited  it  in  lb63  iiid 

dctennintd  it  ■  , 'in  ami  altitude.    Th**  be^st  recent 

information  i  ■  .>ix.iw*  and  G.  W.  Hayn  -  .'d 

at  Yarkand  in  i  Sir  l>ouj:las  Tcrsytli,  v.  ■■d 

it  in  1S70.      1"!  .       i!cr  he  vi.sitcd  it  again  \i ^.*li- 

tion  which  b.id  t-nrdon,  Ilellcw.  Chapnuin,  Trotter,  lixlduipli,  and 
Stolic/ka  .11  n>'-tiit-'"^,  and  afterwanls  nublished  a  detailed  rejwrt 
upon  lb'  of  the  mission.*      In  ISSfl,  after  a  re- 

matkal  :'  East  Turkestan,  i,.  D.  Carey  reached 

Yarkatt'-l  --  .    ,         ..     •  .'iter  Uirre. 

YARMOUI  H,  or  Great  YABVOcrrn,  a  municipal  and 
parliamentary  Ixirough,  seaport,  watering  place,  and  import- 
ant fi.^hing  station  of  England,  chietly  in  Norfolk,  with  a 
small  i>ortion  (of  tho  munici|>al  borough  only)  in  Suffolk, 
is  situated  on  a  long  and  narrow  peninsula  of  .vind,  Iwunded 
on  the  west  by  the  river  Biirc,  tho  Brcydon  (formed  by  tho 
Yaro  and  the  Wavency),  and  tho  estuary  of  lhc.»c  rivers. 
It  stands  on  the  Grr&t  luistcm  and  the  Enstcrn  and  Mid- 
land  Railway  lines,  20  niilc^  cast  ol  Norwich  and   123 

'  It.  8ha«r,  Vtntttotiigh  Tartar^,  J'nrinnrf,  oni/ A'dsA^nr,  Loudon» 
1871. 

*  llfporl  c/ a  tfiHioti  to  Varhind  m  i^J,  Calcutta,  197S,  vith 
uumrroui  pbotograiib^ 
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north-CAst  of  London.  The  old  town  of  Great  Yarmouth 
was  built  chiefl}'  along  tho  eastern  bank  of  the  Yare,  but 
iritliin  recent  year*  tho  towu  has  e^itcnded  beyond  it3 
ancient  walls,  of  whici  sonio  remains  still  exist,  lo  tho  sea- 
shore, where  thero  are  a  marine  drive  niid  three  jiiera — two 
of  them  700  feet  hag.  Tho  principal  features  of  Yannouth 
an  the  north  and  south  quayji,  and  tlio  straight  narrow 
lanes,  145  in  number,  called  "rows,''  running  at  right 
angles  to  them.  The^e  rows  were  at  one  time  inhabited 
by  tho  wealthy  burgessoc,  and  many  of  the  houses  now 
tenanted  by  tho  poorer  classes  have  curiously  panelled 
rooms,  with  richly  decorated  ceilings.  Tho  market  place 
of  Yarmouth  is  one  of  the  most  spacious  in  tho  kingdom, 
its  area  being  about  three  acres.  The  old  town  of  Great 
Yarmouth  is  connected  with  Little  Yamioutli  by  a  bridge 
across  the  Yare  of  stone  and  iron,  erected  in  1S54.  The 
Bure  is  crossed  by  a  suspension  bridge.  Tho  church  of 
St  Nicholas,  founded  in  1101  by  Herbert  Losinga,  the  first 
bishop  of  Norwich  (who  removed  tho  see  from  Thetford), 
and  consecrated  in  1119,  is  one  of  tho  largest  parish 
churches  in  England.  Originally  it  was  in  the  form  of  a 
Latin  cross,  but  only  the  tower  of  the  ancient  building 
remiins;  and  by  successive  alterations  the  form  of  the 
church  has  been  completely  changed.  The  clerestoried  nave 
in  the  Early  English  style,  with  columns  alternatoly  oct- 
angular and  circular,  was  rebuilt  in  the  reign  of  King 
John.  A  portion  of  the  chancel  is  of  the  same  date. 
About  fifty  years  later  the  aisles  wero  widened,  so  that 
the  nave  is  now  the  narrowest  part  of  tho  building.  A 
grand  west  front  with  towers  and  pinnacles  was  constructed 
in  13;30-3S,  but  the  building  was  interrupted  by  a  visitation 
of  the  plague.  Within  the  church  there  were  at  one  time 
eighteen  chapels,  maintained  by  guilds  or  private  families, 
but  these  were  demolished  by  the  Reformers,  who  sold  the 
valuable  utensils  of  the  building  and  applied  the  money  to 
the  widening  of  the  channel  of  the  harbour.  During  the 
Commonwealth  the  Independents  appropriated  the  chancel, 
the  Presbyterians  the  north  aisle,  and  the  Episcopalians 
were  allowed  the  remainder  of  the  building.  The  brick 
walls  erected  at  this  time  to  separate  the  different  por- 
tions of  the  building  remained  till  1817.  In  1864  the 
tower  was  restored,  and  the  east  end  of  the  chancel  rebuilt ; 
in  1669-70  the  south  aislo  was  rebuilt;  and  in  1884  the 
south  transept,  the  west  end  of  the  nave,  and  the  noith  aislo 
underwent  restoration.  The  width  of  the  nave  is  ^6  feet, 
and  its  length  to  the  tower  117,  that  of  the  tower  27  feet,  and 
of  the  chancel  92,— total  236  feet.  The  Roman  Catholic 
church  is  a  handsome  Gothic  building  erected  iu  1850. 
In  1551  a  grammar  school  was  founded,  the  great  hall  of 
the  dissolved  hospital,  founded  in  the  reign  of  Edward  I. 
by  Thomas  Fastolfe,  being  appropriated  as  the  building. 
Tho  school  was  closed  from  1757  to  1860,  when  it  was 
re-established  by  the  charity  trustees ;  and  in  1872  new 
btiildings  were  erected.  In  the  hospital  school  a  number 
of  boys  and  girls  were  formerly  boarded  and  educated, 
but  since  1850  the  charity  has  been  administered  as  a 
place  of  free  education  only.  Among  the  other  principal 
public  buildings  are  the  town-hall  and  public  offices,  of 
red  brick  and  red  sandstone  in  the  Queen  Anne  style  of 
architecture,  with  a  tower  125  feet  in  height,  erected  in 
18S3;  the  aquarium,  erected  in  1877  and  extended  in 
1882;  the  old  toll-house,  formerly  the  town-hall,  a  build- 
ing of  the  14th  century,  which  has  been  carefully  pre- 
served as  a  relic  of  antiquity ;  and  the  assembly  and 
reading  rooms,  the  drill-hall,  tho  custom-house,  the  bar- 
racks at  Southtown,  the  bathhouse,  the  workhouse,  the 
public  library,  and  two  theatres.  A  Doric  column,  144 
feet  in  height,  was  erected  on  the  downs  in  1817  to  the 
memory  of  Nebon.  Among  the  charitable  and  benevolent 
inttitutiona  are  the  royal  naval  lunatic  nsylum,  originally 
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founded  as  a  lunatic  h»<«pital  in  1811 ,  the  sailors'  homo 
(1859),  tho  boys'  home  (1870),  tho  AValrond  memorial 
smack-boys'  homo  (1875),  tho  fisherman's  hospital  (1702), 
and  Warue's  and  various  minor  charities. 

Yarmouth  Roads,  except  iu  east  or  north-east  winds, 
afford  excellent  anchorage.  The  present  channel  to  tho 
quays  was  made  in  1567  by  Joost  Jansen,  a  Netherlands 
engineer.  It  affords  a  dci<th  of  water  at  the  bar  of  12 
feet,  and  at  high  water  of  18  to  20  feet.  The  town  owes 
its  origin  to  the  fisheries,  and  is  now  one  of  tho  chief 
fishing  stations  on  the  east  coast  of  England,  being 
specially  famed  for  its  herring  and  mackerel  fisheries 
(see  FisHEKiKS,  vol.  ix.  pp.  251-252),  whilo  cod  and  other 
white  fish  are  also  caught  in  great  quantities.  The 
number  of  boats  registered  under  the  Fisheries  Act  in 
December  1886  was  439,  employing  from  4500  to  6100 
men  and  boys.  Tho  boats  engaged  in  fishing  aro  mostly 
trawling  smacks.  The  curing  of  fish  is  an  important  in- 
dustry, Y'armouth  bloaters  being  celebrated  throughout 
the  kingdom.  A  great  stimulus  was  given  to  tho  fishing 
trade  by  tho  erection  of  a  fish  wharf  in  1869,  having  a 
length  of  2257  feet.  There  is  a  considerable  inlasd  trade 
on  tho  rivers  by  means  of  lighters  and  wherries.  In  1883 
tho  value  of  the  imports  of  foreign  and  colonial  produce 
reached  £285,742,  and,  although  in  1886  it  sank  to 
£173,636,  the  average  for  the  five  years  preceding  1888 
was  about  £235,000.  The  value  of  the  exports  in  1882 
was  £3399  and  in  1886  £14,706.  Tho  principal  imports 
are  coal,  timber,  and  provisions.  The  trade  is  chiefly 
with  the  Baltic  ports,  France,  Portugal,  Spain,  the  Channel 
Islands,  the  United  States,  and  British  North  America. 
The  number  of  vessels  engaged  in  the  foreign  and  colonial 
trade  that  entered  in  1886  was  191  of  38,134  tons,  that 
cleared  99  of  18,299  tons.  The  number  in  the  coasting 
trade  was  1033  of  110,312  tons  entered,  and  1083  of 
124,527  tons  cleared.  Steam-packets  ply  between  London,' 
Hull,  and  Newcastle.  Ship-building  and  boat-building 
ar^  carried  on  chiefly  in  connexion  with  the  fisheries,  the 
number  built  in  1886  being  11  of  781  tons.  There  are 
also  rope,  tv,-ine,  and  trawl-net  manufactories,  silk-crape 
works,  and  extensive  mailings.  Y'armouth  is  frequented 
in  summer  as  a  seaside  resort.  It  is  governed  by  a  mayor, 
twelve  aldermen,  and  thirty-six  councillors.  The  corpora- 
tion act  as  the  urban  sanitary  authority.  Water  is  obtained 
from  one  of  the  "broads"  at  Ormesby.  Tlie  borough  has 
a  separate  commission  of  the  peace  and  court  of  quarterJ 
sessions.  The  population  of  the  municipal  borough  (area' 
36S5  acres)  was  41,819  in  1871  and  46,159  (9008  beingi 
in  Gorleston  in  Suflblk)  in  1881. 

At  the  close  of  tho  5th  century  Yarmoum  is  said  to  have  been 
the  landing;iiIaco  of  a  Saxon  invaJer  Cerdio.  At  an  early  period] 
it  was  resorted  to  by  fishermen  from  the  Cinque  Ports  and  from  the^ 
Continent  for  tho  lierring-fishing,  who  dried  their  nets  on  the  denes 
or  downs,  and  also  erected  tents  where  they  sold  their  iish  to  mcr-j 
chants  from  London  and  elsewhere.  At  Domesday  the  place  is  de- 
scribed as  tlio  king's  demesne,  and  as  having  seventy  burgesses.! 
Henry  L  appointed  a  provost  as  governor,  and  in  the  9tli  year  of 
John  it  received  a  charter  of  incorporation.  It  received  another 
charter  from  Henry  III.,  who  permitted  the  inhabitants  to  enclose' 
the  borough  with  walls  and  moats.  In  1338-39  tlio  town  suffered 
severely  from  the  plague,  during  whicli  7000  persons  are  said  to  havo 
died.  In  1381  tho  rebels  under  Wat  Tyler  wero  defeated  by  the^ 
inhabitants  of  Yarmouth.  The  town  also  rendered  considerable; 
assistance  when  England  was  threatened  by  tho  Spanish  Armafla ,-; 
in  recognition  of  this  Elizabeth  empowered  the  "bailiffs,  burgesses, 
and  commonalty"  to  hold  an  admiralty  court,  and  extended  thciij 
liberties  in  other  ways.  In  1588  a  castle  was  built<iu  the  centre 
of  tho  town,  and  a  mound  called  the  south  mount!  raised  and 
crowned  with  heavy  ordnance.  The  castle  was  demolished  in  1621' 
and  new  fortifications  thrown  up,  having  a  circuit  of  2i  miles.  On 
account  of  the  hardship  experienced  by  the  town  from  the  levying 
of  ship-money  by  Charles  I.,  it  declared  for  the  Parliament.  At 
the  close  of  the  war  the  fortifications  were  demolished.  From  au 
early  period  the  Qinquc  Ports  had.  the  power  of  sending 'bailills  to 
Yannouth  to  govern  tho  town  during  tho  herring-fishing  season, 
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from  Michaelmas  to  Jfartinmas,  their  jurisdiction  being  concurrent 
with  that  of  the  bailiffs  of  Yajmoulh  ;  but  on  account  of  the 
ieijousies  that  were  thus  created  the  piirilegc  was  abolished  in 
the  reign  of  Charles  II.  Until  the  Act  of  M  Jliam  IV,  the  town 
was  governed  by  a  charter  of  Queen  Anne.  It  sent  two  members 
to  parliament  from  the  reign  of  Edward  I.  till  1867,  when  it  was 
disfranchised ;  but  by  the  Act  of  1885  it  was  again  allowed  to  re- 
turn one  member.  (T.  F.  H.) 

YARX  consists  of  any  textile  fibre  prepared  by  the 
process  of  spinning  for  being  woven  into  cloth.  It  is  only 
in  a  few  minor  and  exceptional  cases,  such  as  the  weaving 
of  hair-cloth  or  of  wire,  that  there  is  any  making  of  woven 
fabrics  without  the  previous  spinning  of  yam.  As  weav- 
ing can  be  shown  to  be  among  the  earliest  and  most 
universal  of  the  industries  of  mankind,  the  process  of 
spinning  yarn,  which  of  necessity  accompanies  or  rather 
precedes  weaving,  can  be  claimed  as  one  of  the  primal 
employments  of  the  race.  There  is  ample  evidence  obtain- 
able, not  only  of  the  great  antiquity,  but  also  of  the  wide 
— almost  universal — diffusion  of  the  art  of  spinning. 
Remains  of  the  implements  employed  are  found  wherever 
traces  of  prehistoric  and  early  man  make  their  appearance. 
It  happens  that  the  exceedingly  simple  apparatus  which 
was  used  in  the  earliest  ages  continued  to  be  the  spinning 
implements  of  civilized  communities  till  comparatively 
recent  times,  and  it  may  therefore  be  said  that  there  is  no 
art  which  has  been  more  widely  diffused,  more  uniformly 
practised,  and  which  remained  so  long  fixed  and  unpro- 
gressive,  as  that  of  yarn-spinning.  On  the  other  hand, 
since  human  ingenuity  bent  itself  to  improve  the  art — and 
these  efTorts  only  began  in  earnest  about  the  middle  of  the 
ISth  century — there  have  not  teen  developed  in  the  whole 
range  of  mechanical  industries  implements  of  greater 
variety,  complexity,  delicacy  of  action,  and  manifold  pro- 
ductive capacity  than  the  varied  machines  now  adapted 
for  the  production  of  yarn. 

The  primitive  spinning  implement  consists  of  a  spindle, 
a  rod  of  wood,  usually  from  9  to  12  inches  in  length, 
rounded  and  tapering  towards  both  extremities,  as  shown 
in  the  accompanying  cut.     At  the  upper  extremity  there 
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Primitive  spindle. 
is  usually  a  notch,  in  which  the  yarn  is  caught  while 
undergoing  the  operation  of  twisting,  and  to  the  spindle 
there  is  commonly  added  n  whorl — a  perforated  disk  of 
stone  or  other  Heavy  material — the  object  of  which  is  by 
its  weight  to  give  momentum  and  steadiness  to  the  spindle 
when  it  is  rotated  by  the  hands  of  the  spinner.  The 
fibre  to  be  spun  is  commonly  atUichcd  loosely  to  a  distatT 
or  "  rock  "  of  wood,  which  is  held  under  llie  left  arm  of 
tho  operator;  but  in  the  case  of  certain  short  fibres  the 
material  is  made  up  in  rolls  or  cardings.  A  rotatory 
motion  is  given  to  the  spindle  by  twirling  it  between  tho 
finpeni  of  tho  right  hand  ;  and  tho  fibre  to  bo  spun  is  then 
drawn  out  in  a  uniform  strand  l>ctwccn  tho  fingcm  of  l«oth 
h-.-  '  •  '  imultancou.'Jy  twisted  into  yarn  by  tho  rofat- 
i'  '  which  it  is  attached.     Tho  [Hjrtion  that  is 

»'i: .>  I  <«  i.-ited  is  wound  on  flio  body  of  tho  spindle, 

•nd  tho  oi»'intion  U  continued  till  the  fpindio  u  filled 
with  yam  of  a  nmooih  and  equal  calibro.  Tho  quantity 
flnu  rolliil  lip  jjivr-H  tho  namo  to  a  now  definite  mca-suro 
of  ynrn,  "lb"  'i. indie."  Simplu  and  primiti'vo  as  is  this 
Bpliartitm,  r\  ■!  vt.  r'lus  and  experienced  spinner  is  ablo  to 
proiliiro  yirn  f  .  i  i  v,  titio»»_  sifngth,  and  delicacy  such  as 
can  siarcoly  1  with  tho  aid  of  tho  mo^t  com- 

plicAtril    ni  •  '  I    l,y   ilio    numerous   pro^e^'cj   of 

p'"  f.  The.  cotlni  v.Tms  with  wliii'b  the 

tut:,  '   li.  r    -  t^\!'ir(!i  whirh  from  their 


extreme  flimsy  airiness  receive  such  names  as  "  woven  air  " 
and  "evening  dew," — are  spun  with  the  aid  only  of  thesa 
simple  and  rude  appliances.  The  spindle  used  by  the  deft 
Hindu  is  a  slender  strip  of  bamboo  not  much  bigger  than 
a  darning  needle,  lightly  weighted  with  a  pellet  of  clay; 
and,  as  the  tender  thread  formed  cannot  even  supf>ort  the 
weight  of  so  slight  a  spindle,  the  apparatus  is  rotated  in  a 
socket,  which  consists  of  a  piece  of  hollow  shell.  The 
spindle  as  here  described  was  the  sole  apparatus  with 
which,  so  far  as  is  known,  the  whole  of  the  yarn  woven  into 
cloth  by  mankind  till  comparatively  modern  times  was 
made,  and  even  at  the  present  day  it  is  not  wholly 
obsolete.  Apart  from  its  use  in  Eastern  countries  and 
among  the  untutored  tribes  of  Central  Africa,  the  spindle 
in  its  original  form  continues  to  be  used  in  tho  remote 
districts  of  the  Scottish  Highlands  and  islands,  and  in 
many  other  regions  of  Europe. 

Throughout  all  the  changes  and  developments  of  modem 
yarn-spinning  the  rotating  spindle  continues  to  be  the 
essential  implement,  and  all  tho  improvements  which  have 
been  effected  have  had  for  their  object, — (1)  the  providing 
of  mechanical  means  of  rotating  the  spindle,  (2)  an  auto- 
matic method  of  drawing  out  and  attenuating  the  fibre, 
and  (3)  devices  for  working  av large  grou"  of  spindles 
together. 

The  first  improvement  on  the  simple  spindle  consisted  in  mount- 
ing it  horizontally  in  bearings,  and  giving  it  a  rotatorv  motion 
by  a  band  from  a  largo  wheel,  passing  round  a  small  pulley 
or  "whan'o"  fixed  on  the  spindle  itself.  Such  was  the  first  spin- 
nine  wheel  which,  in  the  fomi  of  llie  "charka,"  has  long  been  known 
in  the  East  Indies  ;  and  from  a  drawing  in  a  14th-century  MS.  in  the 
British  Museum  it  is  obvious  that  it  was  not  unknown,  although 
certainly  far  from  common,  in  Europe  at  that  early  date.  A  jewelled 
model  hancl-whcel  of  this  description  was  formerly  thfe  property  of 
Mary  of  Guise.  This  form  of  wlieol  came  ultimately  to  be  kuown 
in  Scotland  as  the  "mucklo  wheel,"  in  contradistinction  to  on« 
of  later  invention,  and  tho  method  of  working  it  is  not  yet  an 
altogctlier  forgotten  art. 

No  strict  record  of  the  dates  at  which  various  developments  of 
the  art  of  spinning  took  place  arc  to  be  found,  and  it  is  certain  that 
many  appliances  were  lout;  known  and  to  some  extent  used  Ixforo 
their  adoption  became  general  Thus  it  is  quite  clear  that  tho 
flier,  which  is  fitted  around  modern  spindles  for  twisting  tho  varn 
before  it  is  wound  on  the  bobbin,  was  known  to  Lconanio  da  Vinci 
and  probably  invented  by  him.  Among  the  numerous  mechanical 
drawings  left  by  that  man  of  genius  there  is  one  which  sliowa  s 
spindle  with  flier  and  bobbin,  witli  a  device  for  moving  the  bobbin 
up  and  down  on  tho  spindle  so  as  to  etTect  an  even  distribution  of 
the  yarn.  But  tho  use  of  the  flier  does  not  seem  to  have  been 
known  in  England  till  about  the  end  of  tho  17th  cenlurj-.  In  a 
pamphlet  issued  in  ICSl  by  Thomas  hiiinin.  entitled  Some  Fro- 
jtosals/or  thfi  Emptoymcnt  of  tht  Poor,  there  is  an  illustration  of  an 
improved  wheel,  v.ith  two  bpiiuUis  provided  with  fliers,  having  on 
tliom  hooks  or  pins  Tor  directing  tho  yarn  on  difTcrent  i>atts  of  th« 
bobbin.  Tho  sketch  aUo  shows  tho  spindle  and  flier  driven  by 
different  bands,  as  w.is  tho  case  with  tho  spinning-wheel  which  sub- 
sequently came  into  common  use.  In  hand-spinning  the  further 
apjilicatinn  of  the  treadle  motion,  with  connecting  tod  and  ciank- 
axlo  to  drive  the  little  wheel  with  the  fi-et  alone,  was  the  final 
developtnenL  By  this  ngrney  Iwith  hands  of  the  Kpinn«*r  wen*  free, 
continuous  and  unif-Tm  motion  \  '  uld 

work  tw.i  spmdl'  i  miiuU.iticMi  :ha 

other  with  l)u'  I' ft  bind.     lt\v.>  lost 

advanced  form  of  yamniaking  wua  cariit-d  on  in  tlie  ImIi  coutnry, 
when  a  griMl  series  of  inventions  revolutioiiiicil  the  entire  rmng«  of 
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.  t:i«  n>r<«,  IhmMl,  or  tllvcr  into  inf  icRltc  of  flDCDfM 

.  1." 
Hnri-n-Avcii  iif  niiclsburn  is  duo  tlio  firat  con- 
■,  wliich  hi-  del  is«l  about  1767 
:riration  Hirgioavea  describes 
;    .  1  ,  >  lo  be  iDAiiaged  by  one  jvorsou 

onij-,  sdJ  tlm  ilie  ttJ4evl  or  ciijiiin)  will  spin,  dr-iw,  and  twist  siitcen 
or  mora  thr*Ads  at  one  limo  by  a  turn  or  motion  of  ono  hand  and  a 
draw  of  the  o'lur.  At  the  sanK  lime  the  bumble  barber  of  I'reston, 
Richard  Arknrii^ht,  wai  busily  eng:iged  in  developini;  the  important 
series  of  inventions  and  O'laptations  which  resulted  in  tlie  modern 
tbrv^lle  «pinningfr»me.  Arkwrixhl's  priucijial  [ulenta  were  secured 
in  1769  and  1775  ;  and  lu  the  latter  year  Samuel  Cromptou  of  Dolton 
broucht  Uforv  tho  world  his  mule  spinning-frame,  in  which  the 
dtawing  rollers  of  Paul  and  Arkwright  were  with  happy  effect 
applied  to  the  jenny  of  Hargreares.  These  inventions  are  at  tho 
foundation  of  all  modem  systems  of  yarn-spinning  ;  details  regard- 
ins  them  are  given  under  Corros,  LiSEN,  Silk,  and  Wool. 

The  various  methods  by  which  tho  sizes  or  counts  of  yarn  havo 
b*»n  filed  in  different  countries  havo  long  been  a  source  of  much 
inconven'en':^  in  tho  international  eichange  of  spun  yarns.  Tho 
I      ■     '  *ting  sizes  or  weights  of  yam  aro  indeed  com- 

\:reme,  for  not  only  has  each  country  different 
>  :iiay  locally  bo  disregarded,  b>it  for  tho  yarn  from 

Mcl«  sefvirato  libro  there  may  b«  different  lengths  of  hank  and 
different  methods  of  astimating  sizes.  Thus,  taking  English  stand- 
ards, wo  find  that  cotton  yarns  aro  mado  up  into  hanks  of  5G0 
"threads"  of  1 J  yards,  giving  8t0  yards  jierbank,  and  the  "counts" 
are  tho  number  of  hanks  which  go  to  make  lib  weight  of  yarn. 
For  linen  yams  then)  are  2}  yards  in  a  thread,  and  120  threads  or 
SOO  yards  in  a  lea,  and  tho  count  is  the  number  of  leas  per  lb.  In 
a  hank  of  worsted  or  woollen  yarn  there  aro  560  yards,  and  the  count 
aimilarly  is  the  number  of  hanks  per  lb.  In  Continental  countries 
the  length  of  the  hank  or  its  equivalent  is  different ;  the  weight  by 
which  the  count  is  reckoned  also  varies  ;  and,  as  tho  weights  and 
measures  of  the  several  countries  have  only  the  most  involved  ratio 
to  each  other,  to  estiniito  comparativo  sizes  complex  calculated 
tables  aro  necessary.  Attempts  havo  been  made  to  establish  an 
international  standard  of  numbering  yarns  based  on  the  French 
metric  system,  in  which  the  count  is  the  number  of  grams  which  a 
definite  length'  of  yarn— 1000  metres— weighs.  No  progress,  how- 
ever, has  been  maJo  in  coming  to  an  international  agreement  in  the 
question.  (J.  PA.) 

YAROSl.^ATj,  a  government  of  central  Russia,  sepa- 
rated from  Moscow  hy  narrow  strips  of  Vladimir  and  Tver 
on  the  S.,  and  having  Tver  and  Novgorod  on  the  W., 
Vologda  on  the  N.,  and  Kostroma  on  the  E.,  is  one  of  the 
smallest,  but  at  the  same  time  one  of  the  most  populous 
and  industrial,  governments  of  Great  Russia.  It  has  an 
area  of  13,751  equate  miles,  and  the  population  was 
1,118,130  in  1884.  It  consists  of  a  broad  and  shallow 
depression,  elongated  from  west  to  east,  where  the  Volga 
flows  at  a  level  ranging  from  260  to  230  feet  above  the 
sea,  while  the  surrounding  hills  rise  to  altitudes  of  from 
700  to  800  feet.  In  the  west,  especially  between  the 
Motoga  and  the  Sheksna,  tho  country  is  covered  with 
marshes  and  ponds,  which  become  completely  flooded  when 
the  water  rises  in  tho  rivers.  There  is  another  region  of 
low  and  marshy  tracts  in  the  '^uth,  about  Rostoff.  Gentle 
sloping  hills  appear  in  the  north  on  the  left  bank  of  the 
Sheluna 

Jarassic  clays,  sandstones,  and  sands  cover  nearly  the  whole  of 
Yaroslavl,  but  they  are  concealed  almost  cvcrywheio  by  thick 
deposits  of  Glacial  boulder  clay,  which  is  regarded  by  Russian  geolo- 
gists as  the  bottom  moraine  of  the  great  ice-cap  of  tho  Glacial 
period.  Tria&sic  "  variegated  marls,"  widely  diffused  throughout  tho 
whole  of  the  middle  Volga  region,  undoubtedly  underlie  nearly  all  tho 
JurLHsi'-  d'po«it?  of  tho  government,  but  only  a  few  patches  coine 
to  t;  many  salt  springs  exist  in  these  deposits.      Tho 

Up;  us  limestones  come  to  tho  surface  only  in  the 

nort  .  ■    -raids  tho  east*     The  chief  mineral  products  aro 

bog-ir->ri  oit-s,  sulphate  of  copper,  and  pottery  clay.  Peat  occurs 
in  thick  bed.s.  There  are  also  several  mineral  spn.ng3.  The  soil  is 
mostly  a  kind  of  loess  of  moderate  fertility  ;  sandy  tracts  aro  not 
Qncommon  ;  and  wide  areas  are  covered  with  marshes — relics  of  tho 
gr^at  lakes  of  the  Lacnstrino  period. 

The  chief  river  of  tho  government  is  tho  Volga,  which  traverses 
it  for  180  miles,  making  a  great  bend  to  the  north.  The  chief 
towns — Rybin.sk,  Varosfsvl,  Mologa,  Romanoff- Borisoglyebsk, 
Ugljtch,  and    Myshkin  —  are  situated  on  its  banks,  and  a  brisk 

1  Ctrjty^ieal  Svrrry  0/  Ruatia,  ibeet  M,  by  NUdtla  (Russian  aod  QermsD), 
Bt  Petenbnrg,  l$e4. 


traffic  is  carried  on,  both  by  tho  river  itself  and  by  two  canals, 
Mariiiisk  and  Tikhviusk,  which  connect  it  with  the  Neva  through 
its  tributaries  the  Sheksna  and  tho  Mologa.  Another  tributary 
received  by  tho  Vmga  w-itliin  the  government  is  the  Kotorotit,  whii-li 
has  many  iuanufactoiio.-i  on  il.-i  banks  and  is  navigated,  especially  in 
fliring.  Tho  Kostri^ma  flows  along  tho  eastern  border  an. 3  is  a 
cllannel  for  tho  exj)ort  of  timber  (ind  fuel.  SmiiM  lakes  aro 
numerous,  tho  chief  being  Lako  Nero  or  Rostoff.  Tho  forests, 
which  consist  chiotly  of  fir  and  Scotch  pine,  cover  one-third  of  tho 
agj^iegnte  area;  but  they  aro  rapidly  being  destroyed.  The  flora 
of  Yaroslavl,  although  similar  to  that  of  Jlosoow,  bears  a  northern 
stamp  owing  to  tho  presonco  of  tho  dwarf  birch,  liubus  arciicus,  and 
Linnxa  borcalis, 

Tho  climate  is  as  continental  as  that  of  middle  Russia  generally. 
Tho  average  temperature  at  Yaroslavl  is  SG"'?  Fahr.  (January  6°-5, 
July  GV'ftj;  the  prevailing  south-western  and  western  winds  render 
it  moister  than  in  central  Russia ;  and  the  average  number  of  daya 
with  rain  or  snow  is  IH.  The  rivers  remain  frozen  from  IIS  to  183 
days  every  year. 

Tho  population  is  thoroughly  Great  Russian.  Tho  aboriginal 
Merya^  have  been  completely  Russified ;  and  traces  of  the  Karel- 
iaus,  who  immigrated  in  tho  17th  century,  can  only  be  discovered 
in  the  names  and  features  of  somo  inhabitants  on  the  Siti  river. 
There  are  moreover  some  1000  Tartars,  2100  Jews,  and  about  500 
Gipsies.  Leaving  out  of  account  somo  2700  Catholics  and  Protest- 
ants, the  population  belongs  to  tho  Greek  Ortbodo.x  Church  or  is 
Jiaskolnik. 

Although  Yaroslavl  is  ono  of  the  chief  manufacturing  govern- 
ments of  the  empire,  its  inhabitants  havo  by  no  means  auaiidoned 
agriculture,  27  per  cent,  of  the  total  area  being  under  crops  (36  per 
cent,  under  forests  and  8  per  cent,  untilhible) ;  on  tho  lands  of  tho 
peasantry  the  percentage  is  still  greater  (from  46  to  58  per  cent). 
Rye,  oats,  and  barley,  with  somo  wheat  and  pease,  are  tho  chi^f 
crops,  and  in  good  seasons  Y''4irostavl  has  even  a  surplus  of  corn, 
which  is  either  sent  to  tlie  distilleries  or  exported.  The  average 
crops  of  1883-85  w;re  9(30,100  quarters  of  rye,  .36,000  of  wheat, 
97,-100  of  barley,  1,097,100  of  oats,  19,600  of  other  grain,  and 
6,99-2,800  bu.shels  of  potatoes.  Nearly  40,000  cwts.  of  flax  aro 
cropped  every  year.  Jlarket-gardcning  is  largely  engaged  in  and 
the  Yaroslavl  gardeners  have  a  wide  repute  throughout  Russia 
Chicory,  sweet  pease,  cucumbers,  apples,  and  berries  are  exported. 
Although  there  is  no  want  of  meadows,  cattle-breeding  is  not  greatly 
developed.  In  1882-84  there  were  178,370  horse.s,  260,000  cattle, 
188,700  sheep,  and  4700  pigs.  -One-third  of  the  peasant  households 
had  no  horses.  Cheese-making  on  tho  co-operative  principle  has 
spread  extensively  of  late,  owing  to  the  efforts  of  the  zcmstvo  ;  93 
associations  have  a  yearly  production  to  the  value  of  £12,700. 
Domestic  trades  are  carried  on  in  great  variety  in  tho  villages, 
including  the  making  of  linen  cloth,  boots,  gloves,  sheepskins, 
knitted  wares,  clothes,  felts,  all  kinds  of  wooden  wares,  pottery,  and 
a  variety  of  metallic  goods.  Tho  total  production  is  very  consider- 
able, although  no  details  arc  av-n  liable.  The  manufactures  ore 
growing  rapidly,  the  yearly  production  of  1708  establishments  being 
estimated  at  £2,210,000  in  1884.  Cotton  and  linen  are  tho  chief 
items  (nearly  £1,000,000);  flour-mills,  distilleries,  and  tobacco 
works  come  next ;  and  these  are  followed  by  chemical  works  and 
workshops  for  machinery,  metallic  wares,  and  so  on,  which  aro 
rapidly  developing.  Tho  trade  of  the  government  is  very  active 
both  on  the  Volga  and  on  the  two  railway  lines,  one  of  which  connects 
Rybinsk  with  the  St  Petersburg  and  Jloscow  lino  and  the  other 
connects  Yaroslavl  with  Moscow  and  Vologda.  Rybinsk  and 
Yaroslavl  are  tho  chief  commercial  centres,  but  Rostoff,  Mologa, 
Romanoff,  and  Poslickhonie  also  carry  on  an  active  trade  in  com, 
timber,  and  manufactured  wares.  The  tolal  merchandise  shipped 
or  discharged  to  and  from  the  towns  and  villages  of  Y'arostavl  is 
estimated  at  1,600,000  tons  annually,  one-half  by  rail. 

Ono  of  the  most  distinctive  features  of  Yaroslavl  is  tho  large 
numbers  of  its  male  population  who  annually  leave  their  homes 
in  order  to  work  all  over  Russia  as  locksmiths,  masons,  plasterers, 
waiters  in  restaurants,  greengrocers,  tailors,  gardcuers,  carpenters, 
joiners,  pilots,  or  boatmen.  Many  of  these  employments  have  been 
specialties  of  the  population  of  Yaroslavl  from  a  remote  antiquity, 
and  the  native  of  this  government  can  easily  be  distinguished  by  his 
enterprising  spirit,  keen  air,  and  energcticand  nervous  temperament 
In  Jloscow  and  St  Petersburg  together  there  are  about  76,400 
employed  in  the  above  capacities,  and  it  m.'iy  bo  estimated  that  as 
many  as  100,000  persons  annually  leave  their  homes  in  this  way. 

The  educational  institutions  were  represented  in  1884  by  a  lyccum 
(:97  students),  six  gymnasia  (569  boys  and  1219  girl^,  a  military 
school  (492  boys),  a  seminary  for  teachers  (81  students),  and  745 
elementary  schools  (25,780  boys,  10,140  girls). 

Y'aroslavl  is  divided  into  ten  districts,  the  chief  towns  of  which, 
with  their  population  in  1884,  are— Yakoslavl  (see  below),  D:uiiloff 
(5780),  Lubiia  (3180),  Mologa  (6360),  Myshkin  (2390),  Poshekhonio 
(5990),  Romanoff-Borisoglyebsk  (5300),  Rostoff  (12,450),  Rybinsk 
(19,900),  and  Uglitch  (11,930).  Pctrovsk  (1760)  has  municipal 
institutions. 
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Biitory.—k»  early  as  the  9th  centnry  the  Slavonians  had  become 
masters  of  the  Yarostavl  territor>-,  which  was  formerly  occupied  by 
the  Finnish  stems  Vess  and  Merya,  as  also  by  Mordvinians,  Muroms, 
and  Tchcremisses  in  the  south.  RostolTwas  already  in  existence  ; 
bnt  Yarostavl,  Rybinsk,  and  Uglitch  begin  to  be  mentioned  in  the 
annals  onlv  in  the  Utb  and  12th  centuries.  The  independent  prin- 
cipal!''' '  '"'■  ■■  '■'  ^'■^*  Jivii.'l  in  the  13th  century  into  three  parts, 
jjQt  •  --ssively  annexed  to  Moscow. 

,  6<>  ..Committe«,8vol».,  aodthc  I*y«/f\a 

oftL.  ..     ,, 13-2-  (P.A.K-) 

YAJlOSfcAVL,  capital  of  the  above  goTernment,  stands 
on  the  right  bank  of  the  Volga,  at  its  junction  with  the 
Kotorost,  173  miles  by  rail  to  the  north-east  of  Moscow, 
and  had  a  population  of  48,310  inhabitants  in  1884 ;  but 
this  number  is  temporarily  much  increased  during  the 
period  of  navigation.  The  suburbs  of  the  town  occupy  the 
left  bank  and  are  inundated  at  high  water.  A  fine  quay 
borders  the  Volga  for  nearly  two  miles.  The  cathedrals 
and  several  churches  are  very  old.  The  Uspenskiy  cathe- 
dral was  begun  in  1215  and  rebuilt  in  1648  ;  the  churches 
of  the  Preobrathenskiy  monastery,  St  John's,  and  Voskre- 
seniye  date  from  the  15th  and  17th  centuries,  the  second 
being  a  fine  specimen  of  the  architectural  style  exemplified 
in  the  Vasiliy  Blazhennyi  church  of  Moscow.  Yarostavl 
has  a  lyceum,  founded  by  Demidoff,  with  a  juridical  faculty, 
three  gymnasia  (409  boys,  669  girls),  and  various  primary 
schools.  The  manufactories,  whose  total  production  in 
1862  barely  reached  the  value  of  £200,000,  now  employ 
5100  hands  and  yield  an  output  valued  at  about  .£1,000,000 
(one-half  from  one  cotton-mill).  The  trade,  especially  that 
in  corn,  is  very  active  and  accounts  for  one-quarter  of  the 
whole  traflBc  of  the  government.  The  Vafrostavl  merchants 
also  carry  on  a  large  import  trade  in  manufactured  goods 
and  groceries. 

The  town  of  Yarostavl  was  founded  in  1026-1036  by  Varostav 
Vladimirovitch,  who  caused  a  wooden  fort  to  be  erected  at  the  con- 
fluence of  the  Kotorost  with  the  Volga.  It  became  tlie  chief  town 
of  a  principality  in  1218  and  remained  so  until  1471,  when  it 
fell  under  the  dominion  of  Moscow.  Even  in  the  13th  century 
Yarostafl  was  an  important  town,  and,  although  it  sulTcred  during 
subsequent  wars,  it  maintained  its  importance  until  the  I9tti 
century,  when  the  trade  on  tho  Volga  and  its  rising  manufactures 
•gain  gave  it  a  josition  of  predominance  in  the  upper  basin  of  the 
Volga. 

YARRELL,  William  (1784-1856),  one  of  the  most 
popular  of  British  naturalists,  was  born  at  Westminster  in 
June  1784.  His  father  was  a  newspaper  agent,  and  he 
himself  succeeded  to  the  business  on  bis  father's  death, 
ond  prosecuted  it  till  within  a  few  years  of  his  own.  He 
a%'ailcd  himself  of  any  interval  of  rela.xafion  to  enjoy  such 
sport  as  the  ncighV)ourhood  of  London  afforded,  acquired 
the  reputation  of  being  the  best  shot  and  the  first  angler 
in  the  mclroi)olis,  and  soon  al.'W)  became  an  expert  natural- 
ist. In  1824  ho  became  a  fellow  of  the  Linnenn  Society, 
and  was  a  diligent  contributor  to  their  Tramtutionj  ;  PTid 
he  was  one  of  tho  earliest  members  of  tho  Zoological 
Society.  The  greater  part  of  his  leisure  towards  tho  end 
of  hi.s  life  was  devoted  to  bis  two  great  works,  The  History 
of  British  fishes  (2  voU,  1 836)  and  7'he  J/istor;/  of  Jlritish 
Jlirrls(2  vols.,  1843).  These  works  are  compiled  on  tho 
■amc  plan;  they  contain  accurate  figures,  with  accompany- 
ing descriptions,'  of  every  British  fish  or  bird  ;  and  they 
have  ffcni  tho  first  taken  their  position  as  standard 
out'  Kcw   books   on   natural   history   ore   more 

agf  1-  general  ri.ifb  r  :  the  style  is  pleasant,  and 

the  truth  with  which  h<  the  habits  of  tho  birds 

is  such  a.1  niijiht  have  !■•  ■    1  from  a  keen  and  oV 

Mt^-ant  s|'irl«man.  In  1  ".it;  he  had  on  attack  of  paralysis, 
of  which  ho  died  at  Yarmouth  on  1st  September  of  tho 
same  yrnr. 

YAW.S  is  tho  name  in  use  in  tho  British  West  Indies 
knd  »n  the  West  Coasl  of  Africa  for  ft  peculiar  disease  of 
the  skin  in  Negroes.  Tho  Icnrnid  name,  first  api>lic<l  by 
tkuvagcs  (1761),  i»  /ramlxesia,  from  the  likeneM  of  tho 


typical  excrescences  to  a  raspberry.  For  many  years  yaws 
was  thought  to  be  peculiar  to  the  .African  Kegro,  either  in 
his  home  (both  west  and  east  coasts)  or  in  the  West  Indies 
and  Brazil.  But  a  disease  the  same  in  evei-y  respect  has 
long  been  known  in  the  East  Indies  (first  mentioned  by 
Bontius  early  in  the  17th  century),  affecting  the  Malays 
rather  than  the  Negroes,  its  chief  seats  being  AmbojTia, 
Ternate,  Timor,  Celebes,  Java,  and  Sumatra.  It  has  been 
identified  more  recently  by  De  Rochas  and  other  observers 
in  New  Caledonia  and  Fiji.  The  parant/i  of  Ceylon  has 
been  shown  by  Kynsey  to  be  the  same  as  the  West  Indian 
yaws.  Also  in  the  Samok  group,  to  which  there  has  been 
no  Kegro  migration,  an  identical  malady  occurs.  The 
closely  allied  verrugas  of  the  Peruvian  Andes  (sec  Wart) 
is  so  different  in  its  endemic  circumstances  that  it  is  not 
usually  classified  as  a  form  of  yaws.  The  account  that 
follows  applies  equally  to  all  of  the  local  forms,  while  it 
has  more  especial  reference  to  yaws  in  the  Negroes  of  the 
West  Indies. 

The  genera]  course  of  the  Disease  is  as  fouows.  i  revious  to  tha 
eruption  there  may  or  may  not  be  any  disorder  of  health  ;  in  child- 
ren (who  form  a  large  part  of  the  subjects  of  yaws)  there  will  prob- 
ably be  rheumatic  paiiis  in  the  limbs  and  joints,  with  lan^or, 
debility,  and  upset  of  the  digestion  ;  in  adults  of  onlinary  vigour 
the  eruption  is  often  the  first  sign,  and  it  is  attended  with  few  or 


no  constitutional  troubles.  The  eruption  begins  es  small  pimpla 
like  a  pin's  head,  smooth  and  nearly  level  with  the  surface  ;  thcj 
have  a  little  whitish  speck  on  their  tops,  grow  rapidly,  and  reach 


the  size  of  a  sixpence  or  a  shilling.  The  pustules  then  break,  and  a 
thick  viscid  ichor  exudes  and  dries  upon  them  as  a  whitish  slough, 
and  around  their  base  as  a  yellowish  brown  crust  Kcncath  the 
whitish  slough  is  the  raspberry  excrescence  or  yaw  proper,  a  reddish 
fungous  growth  with  a  nodular  surface.  The  favounte  seats  of  tht 
eruption  are  tho  forvhead,    face,   neck,   armpits,  groin,   genitals, 

fennieum,  and  buttocks.  Hairs  at  the  seat  of  a  yaw  turn  white, 
li  young  children  or  infants  tho  comers  of  the  mouth  ulcerate,  as 
in  sypliilis,  and  tho  perineal  excrescences  resemble  condylomata. 
The  pustules  and  excrescences  do  not  all  arise  iu  one  crop ;  soma 
are  found  mature  while  others 'are  only  starting.  If  the  patient 
bo  of  sound  constitution  and  good  reaction,  tho  yaws  may  reach 
the  full  size  of  a  mulberry  in  a  month,  in  which  case  they  will 
probably  be  few  ;  but  in  persons  of  )>oor  hc.ilth  they  may  take 
three  months  to  attain  the  size  of  a  wood-strawbcnj',  in  which  caaa 
they  will  be  numerous  inversely  to  their  size.  Often  there  is  one 
yaw  much  larger  than  the  rest,  and  longer  in  falling  ;  it  is  called 
the  "master  yaw"  or  "mother  yaw.  '  On  thcsoKs  of  the  feet  (le«a 
often  on  the  palms  of  the  hanils)  the  bursting  yaws  are  as  if  im- 
prisoned beneath  the  hornv  cuticle  ;  they  cause  swelling  and  tender- 
ness of  the  foot,  until  set  fVee  by  paring  llie  callous  skin  down  to  the 
quick;  these  yaw^  are  called  "crab  yaws"  or  tubbns.  Usually  a 
yaw  is  painless  unless  when  nibbed  or  irritated.  The  absence  of 
pain  is  used  as  a  diagnostic  sign  if  there  he  any  doubt  as  to  the 
nature  of  tho  attack  :  a  pustule  is  opened,  and  a  little  of  tho  juico 
of  capsicum  dropped  into  it  ;  if  it  be  a  yaw,  no  smarting  will  be 
felt  In  some  cases  a  few  yaws  will  show  themselves  long  after  the 
]>rimary  attack  is  over  ;  these  are  called  "  memba  yaws  "  tfrom  "  re- 
mcmlKr").  the  term  Iwing  sometimes  applied  also  to  protracte<l  case* 
with  auccissivo  crops  of  eruption.  8ix  weeks  is  the  avcniire  lime  in 
a  good  ctij:,  from  the  first  of  the  erujition  to  the  fall  of  the  excres- 
cences ;  in  such  regular  cases  a  scar  rvni.iir.s,  it  may  !>«  for  many 
months,  darker  than  tho  rest  of  tho  (Negro)  skin,  (tut  the  diacaia 
is  often  a  much  more  tedious  atfair,  the  more  protractril  type  having 
Wcome  common  in  the  Went  Indirn  <^f  rvti nt  years.  In  such  caacs 
the  eruption  comes  out  \'\  1  as  if  with  dilllcultr,  crop 

aftercrop;  foul,  cxcavatit<  ^ng  ulcers  ni.iy  ri  main,  or  » 

limb  may  be  in  ]iart  seau..      iilated   by  the  scan  of  old 

ulceration.  The  Kara  after  ulceration  are  not  ao  dark  as  the  akin 
around. 

That  yaws  i<  a  commuin     ' '      ""  '\^n  ;  bat 

that  it  ha*  always  an*rii  '  i   from  a 

previous  r.t«r  is  neiilirr  \--  :    -    ,  -      -  .  '  '  a  grvat 

extent  a  disease  of  cbitdiioo<i,  it  is  not  usually  courryevi  after  the 
manner  of  f ypliili".  but  t'V  /•rtniA'**  in  "tliT  wiiv«  'a*  in  tl-r  rpiilfmio 
svphili*  of  11  .\n 

anr«sion  f>T  v  of 

tho  foot,  r«  a  1,  ,  '  "-jr 

matter  fimU  acccu  to  m  ptT-vKi»tiiig  »<jrr  nr  ulcer,  it  cauiw*  the 
latter  to  take  on  a  foul  and  slougliinc  condition.     No  aore  or  yaw 

i>  i •     '      '    •     n,  «^iich  Kill  prol>aMy  Iw  healed 

b  :  It  is  said,  howrvrr,  that'the 

pii  '  .  Tt-atrtt  numWn  on  the  skin  near 

the  unii  »li«ie  the  t  true  cuttrtd.     They  follow  the  iorcction  at  an 
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latfml  of  senrtl  we«k»  (iiicuUttion  period).  Cnscs  of  yaws  by 
inf    •  -        r  iinknjwn  i.i  white  pcrsonJ  of  good  position,  both 

tlj,  .tj,  in  the  \V«t  InJin  ami  clstwhcre. 

1  ;  iho  liiso-i^o  i?  obscutv.     It  is  allcj;c(i  to  be  licro- 

Jiti  aid  il.nicd  to  ba  so  by  others  ;  the  fact  sionis  to 

j^  .  i^titulions  are  mucli  itioro  susceptible  than  otlifn*. 

kod  o^.^^, -^l  some  jhtukIs  or  states  of  liralth  more  tiiaii  at 

othen.  As  au  epidemic,  the  diseasd  in  a  locality  has  seasons  of 
actiritr  urA  quiet.  One  att.v-k  in  childhoot'  fives  a  larp.-  degree  of 
inj„  '     rest  of  life.    Vaws  used  te  Ireak  out  in  ll.e  slaves 

on  iiuen.     Both  in  Africa  and  among  the  slaves  in 

the  \  It  was  a  custom  to  inoculate  the  j..ws.  se  as  lo  pel 

the  atuck  over  (called  "buying  the  yaws")  or  to  gel  out  ujwn  the 
tick  list. 

As  roprds  treatment,  the  nulady  in  a  person  of  pood  constitu- 
tion runs  its  course  and  gets  well  in  a  few  weeks.  ^^  hatover  tends 
to  chcik  the  eruption,  such  as  exposure  to  chill,  is  to  be  avoided. 
A  week's  course  of  cream  of  tartar  and  sulphur  (confection  of 
sulphur)  at  the  beginning  of  the  illness  is  often  resorted  to,  so  as  to 
bnng  the  eruption  well  out.  The  patient  should  remain  indoor.'i, 
in  a  well-aireu  room,  and  take  daily  warm  baths  and  diluent  drinks. 
If  the  eicrescences  arc  flabby  and  unhealthy,  it  is  an  indication  for 
generous  diet.  Mercurial  treatment  is  no  longer  in  vogue.  As  ex- 
ternal applications,  weak  lotions  of  zinc  or  carbolic  acid  may  be 
n«ed,  and,  if  the  excrescences  are  irritable,  a  watery  solution  of  opium. 
Tedious  and  unhealthy  yaws  should  bo  dressed  with  a  wash  of 
sulphate  of  line  or  of  copfier  j  the  same  may  be  applied  to  a  yaw 
ule«r.  The  crab  yaws  of  the  horny  soles  or  palms,  after  they  are 
Jet  through  by  paring  the  cuticle,  may  be  dusted  with  alum 
powder.  The  most  intractable  cxses  occur  in  ba.^ly  nourished  and 
an.-emic  subjects,  and  these  will  often  go  on  for  months  in  hospit.il 
without  mending.  Of  late  in  the  West  Indies  the  disease  has 
Income  largely  a  morbus  wiwen'a:,  and  to  that  extent  less  amenable 
to  treatment. 

The  date  of  the  first  appearance  of  yaws  in  the  West  Indies  and 
Brazil  is  matter  of  dispute  ;  the  general  belief  is  that  it  came  in 
with  the  African  Negro.  After  the  emancipation  in  1S38  there  was 
ft  marked  decline  in  the  prevalence  of  the  disease  in]  Jamaica  and 
other  colonies.  In  Jamaica  it  began  to  bo  seen  again  from  1854 
to  1S61,  the  cases  being  more  of  adult  age  than  formerly.  The 
worst  recent  centre  of  yaws  has  been  Dominica,  which  is  occupied 
by  Negro  communities  unprovided  with  medical  attendance.  In 
1S71  the  Government  opened  and  maintained  two  special  hospitals 
for  yaws  (under  a  board  of  commissioners),  one  at  Mome  Bruce 
near  Roseau,  and  the  other  at  Prince  Rupert's.  In  Barbados  and 
Antigua  cases  of  yaws  are  rarely  seen,  the  population  being  more 
Creole  than  Negro.  Trinidad  has  a  good  deal  of  the  disease  from 
time  to  time  in  the  inland  villages ;  bad  cases  are  admitted  to  the 
leper  asylum  at  Port  of  Spain.  In  Grenada,  which  has  a  special 
yaws  hospital,  and  in  St  \  incent  the  immigration  of  Hindu  coolies 
received  a  check  owing  to  the  ravages  made  by  the  disease  among 
them.  It  T>revails  also  in  San  Domingo,  Guadeloupe,  and  others 
of  the  Antilles.  At  Bcrbicc  and  Essequibo  there  were  23  fatal  cises 
in  one  year  (1870).  The  disease  is  common  in  all  parts  of  Brazil. 
In  western  Africa  cases  are  found  along  the  whole  coast  from  the 
Senecal  to  the  Congo,  and  in  the  interior  (Timbuktu  and  Bornu). 
On  the  East  Coast  it  is  found  in  Mozambique,  Madagascar,  and 
the  Comoros.  Its  localities  in  the  East  Indies  and  islands  of  the 
Pacific  have  been  already  mentioned. 

For  the  litcnturc  'Icalmg  wiih  the  sul)Ject,  see  HirscTi,  Geographical  and  Mis' 
Icnatl  PaOioton  (Enyl.  trans  ),  vol.  il,,  Lor'V>n.  18S5  (New  Sy(lt;iiham  Soc.). 

VAZD,  or  Yezd,  a  city  of  Peisia,  capital  of  the  district 
of  Yazd,  province  of  Farsistin,  in  31°  50'  N.  lat.  and  54° 
25'  E.  long.  Yazd  stands  on  a  flat  sandy  plain,  about  50 
miles  broad  and  encircled  by  an  ampliilheatre  of  pictur- 
esque hills,  on  the  high  road  between  IspahAn  and  Karmin, 
190  railes  south-east  of  the  former  and  220  north-west  of 
the  latter  place.  The  old  and  dilapidated  walls  enclose  a 
very  large  space,  which,  however,  is  much  encumbered  with 
ruins,  the  population  having  fallen  from  about  100,000  at 
the  beginning  of  the  19lh  century  (Christie)  to  about 
30,000  in  1868  (Smith).  Since  the  famine  of  1870  the 
place  has  recovered  some  of  its  former  prosperity,  and  ha.s 
at  present  ( 1 888)  an  estimated  population  of  50,000,  includ- 
ing 1000  Jews  and  alxiut  4000  fire-worshippers,  Yazd  being 
the  only  town  in  Persia  where  these  still  form  a  sejarate 
commtinity.  There  are  fifty  mosques,  si.xty-five  jiublic 
baths,  eight  public  schools,  but  no  building  of  any  note 
except  the  chief  mosque,  a  very  old  and  decayed  structure, 
which  still  presents  a  lofty  and  imposing  frontage.  With 
the  exception  of  a  fine  new  bazaar,  which  is  well  stocked 
with  goods  and  much  frequented,  the  markets  and  other 


parts  of  the  town  are  irregularly  planned,  with  narrow  dark 
streets  and  little  life.  Yazd  is  in  fact  a  city  of  the  wilder- 
ness, whoso  oasis,  planted  chiefly  with  mulberries  and 
other  fruit  trees,  is  everywhere  surrounded  by  the  shifting 
s;inds,  which  at  some  points  already  threaten  to  encroach  on 
the  town  itself  (Mucgregor).  In  this  way  was  engulfed  its 
predecessor.  Old  Yazd  or  AskizAr,  whose  ruins  are  still 
visible  10  miles  to  the  north-west  on  the  road  to  Kashan. 
Ncvcrlhclcis  the  local  traders  maintain  their  old  reputation 
for  intcllijj-'.co  and  enterprise,  and  their  agents  still  visit 
the  di.^tanl  ir.aikcts  of  India,  Java,  and  China.  The  trade 
with  India  formerly  carried  on  through  ShirAz  now  takes 
the  more  il.rect  route  through  Karman.  The  exports  are 
chiefly  sU(.-nr,  silks,  opium  (4000  chests  in  a  single  year  to 
China),  cordage,  cotton,  felts,  and  copper ;  the  imports  wheat, 
rice,  cotton  goods,  and  henna.  This  henna,  together  with 
rang  for  dyeing  the  hair,  is  brought  from  tho  Minib  and 
Bandar-Abb.is  districts  to  be  ground  and  jirepared  for  tho 
Persian  market.  From  the  neighbouring  villages  and  the 
remote  province  of  Ghihln  comes  the  raw  material  for 
the  silk-loom.s,  which  produce  two  kinds — kasb  and  atuhi 
— both  of  the  very  finest  quality.  Other  noted  products 
of  the  local  industries  are  the  felts,  equal  to  the  best  in 
KarinAn,  and  tho  candied  sugars  and  sweetmeats,  in  the 
preparation  of  which  the  fire-worshippers  excel.  A  great 
drawback  to  Yazd  is  tho  defective  and  irregular  supply  of 
water,  which  largely  depends  on  the  yearly  snow  and  rain- 
fall on  the  surrounding  hills.  The  annual  revenue  averages 
£35,000  to  £40,000,  of  which  three-fifths  go  to  the  public 
treasury ;  tho  rest  supports  the  local  administration  and 
household  of  the  governor,  who  resides  in  a  kind  of  citadel 
within  the  city  walls 

YEADON,  a  manufacturing  town  in  the  West  Riding 
of  Yorkshire,  is  situated  on  a  hill  north  of  Airedale,  about 
\h  miles  from  Guiseley  station  on  the  Midland  Railway 
and  81  miles  north-west  of  Leeds.  The  streets  are  gener- 
ally irregular  and  tortuous,  but  within  recent  years  greater 
care  has  been  taken  in  the  arrangement  of  new  buildings. 
The  church  of  St  John  in  the  Pointed  Gothic  style,  erected 
in  1843,  consists  of  chancel  and  nave,  with  square  tower 
surmounted  by.  pinnacles.  The  town-hall  and  mechanics' 
institute,  a  handsome  Gothic  building  erected  in  1883,  in- 
cludes a  large  public  hall,  the  rooms  of  the  Liberal  club  and 
of  the  local  board,  and  class  and  lecture  rooms.  Yeadon 
is  chiefly  of  modem  growth,  although  wool-combing  and 
cloth  manufacture  were  carried  on  to  some  extent  before 
the  establishment  of  the  first  woollen-mill  in  1831.  Since 
1 850  the  town  has  made  rapid  progress,  and  now  possesses 
several  mills,  in  which  Avoollen  cloths  are  manufactured, 
especially  materials  for  ladies'  jackets,  ulsters,  mantles,  &c. 
The  town.ship  was  formed  out  of  Guiseley  in  1845.  The 
local  board  of  health  was  established  in  1863.  The  popula- 
tion of  the  urban  sanitary  district  (area  1723  acres)  was 
5246  in  1871  and  6534  in  1881. 

YE.\R.     See  CALEND.iR,  vol.  iv.  p.  666. 

YE.^ST,  an  insoluble  substance  forming  an  e.ssential 
comjionent  of  all  sacchariferous  juices  when  in  the  state 
.of  vinous  fermentation.  This  subject  is  pretty  fully  dealt 
with  under  Fermentation  (see  vol.  i.v.  pp.  92,  95,  97) ; 
one  important  application  of  yeast,  however,  viz.,  that 
which  it  finds  in  the  baker's  trade,  is  there  only  referred 
to.  To  produce  a  spongy  loaf,  the  dough,  before  being 
made  into  loaves,  is  mixed  with  a  ferment  which,  if  allowed 
to  act  for  a  sufficient  time  before  baking,  produces  alcohol 
and  carbonic  acid  from  a  small  portion  of  the  actual  or 
potential  sugar  present ;  and  the  carbonic  acid,  being 
liberated  from  within  the  dough,  causes  it  to  "  rise."  In 
former  times  leaven  (see  Baking,  vol.  iii.  p.  253)  used  to 
be  employed  exclusively.  For  higher  classes  of  bakery 
yeast  is  now  preferred.  _  The  yeast  produced  so  abundantly 


734 


Y  E  D  — Y  E  L 


in  beer-brewing  is  available ;  bnt  its  bitter  taste  is  an  objec- 
tion to  it.  Hence  it  bas  long  been  customary  in  Germany 
to  produce  yeast  expressly  for  bakers'  and  cooks'  purposes, 
■which  may,  of  course,  be  done  in  a  variety  of  ways.  A 
method  frequently  used  is  to  produce  a  wort  (see  Bkewtxg, 
ToL  iv.  p.  275)  from  barley,  malt,  and  rye,  and  by  the  addi- 
tion of  a  little  ready-made  yeast  to  let  it  ferment  under  con- 
ditions which  favour  the  growth  of  yeast-cells,  but  restrict 
the  proportion  of  alcohol  produced  to  a  minimum  (comp. 
FEKMEXT.4TI0N",  vol.  ix.  p.  97).  During  the  most  tumultu- 
ous period  of  the  process  the  yeast  is  skimmed  off  from 
the  surface,  washed  with  water,  and  either  "  filter-pressed  " 
or  "  centrifuged "  to  obtain  it  as  a  relatively  dry  paste ; 
it  is  then  mixed  with  a  proportion  of  dry  starch,  to 
give  it  a  higher  degree  of  dryness.  Such  yeast  goes  into 
commerce  as  prtsshefe  or  pfundhefe  (German  yeast  or 
barm).  This  industry  used  to  be  a  monopoly  of  Germany  ; 
bnt  quite  lately  the  manufacture  of  German  yeast  has 
been  taken  up  in  Scotland. 

YEDO.     See  Tokio. 

YEISK,  a  district  town  of  the  Russian  province  of 
Kuban  (Caucasus),  was  founded  in  1848  at  the  mouth  of 
the  Yeia,  on  a  narrow  sandbank  which  separates  the 
shallow  Bay  of  Yeisk  from  the  Sea  of  Azoff,  108  miles 
to  the  south-west  of  Rostoff-on-the-Don.  Notwithstand- 
ing its  shallow  roadstead,  which  has  a  depth  of  1-t  feet 
only  at  2  miles  from  tte  shore,  Yeisk  has  grown  with  great 
rapidity,  and  in  1884  had  23,725  inhabitants.  Corn, 
linseed,  and  wool  are  exported  to  a  considerable  extent 
(1,730,000  cwts.  of  corn  and  flax  and  10,000  cwts.  of  wool 
in  1885),  anfl  the  port  was  visited  in  1886  by  69  ships 
(30,000  tons)  engaged  in  foreign  trade  and  by  697  (80,800 
tons)  engaged  in  the  coasting  trade.  There  are  large  wool- 
cleansing  factories,  oil-works,  and  tanneries. 

YEKATERINBURG.  For  this  and  similar  forma  of 
Russian  town-names,  see  Ekaterinhcro,  Ac. 

YELET.S,  a  district  town  of  the  Russian  government  of 
Orel,  121  miles  by  rail  to  the  east  of  Orel,  stands  on  the  great 
trunk  railway  which  connects  Riga  with  TsaritsjTi  on  the 
lower  Volga ;  a  branch  line  connects  it  also  with  the 
railway  which  runs  from  Tula  to  Sainara  and  Orenburg. 
Owing  to  its  advantageous  jiosition  ^'ekts,  which  had  been 
for  a  long  time  an  important  entrepot  for  the  corn  trade, 
has  rapidly  grown  of  late,  and  in  1883  had  36,680  inhabit- 
ants. Tlie  Yelets  merchants  buy  large  quantities  of  grain 
in  the  fertile  ntighlxjuring  provinces,  and  send  their 
agents  to  southern  and  south-eastern  Russia;  nearly  150 
flour-mill%  many  of  them  driven  by  steam,  prepare  flour, 
which  is  forwarded  chiefly  to  Moscow  and  partly  to  Riga, 
The  trade  in  cattle  is  al.w  very  important.  Yelets  has 
become  of  Into  a  manufacturing  centre,  and  haa  some  im- 
portant tanneries,  foundries  for  cast-iron  and  copper,  tallow- 
melting  works,  sieve  manufactories,  Ac.  Tlie  town  has 
Bcvcrul  educational  institutionn.  Its  cathedral  and  two 
mona-sterits  contain  venerated  historic  relics. 
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Yl  \D.     See  £LiZABrniGR.iD. 

YhlJ/..\\  I, 111  (I,.     See  EuzMiirriiroL. 
Trp>>i>i]      YELLOW    II  VKR  is  a  typhus-like  fever  of  certain 
cirtrum-    porti,  or  •  '  ling  from  them.     It  dilTcra  from  all 

'^"''    other  txi  of   fevers  and   infections  in  largely 

■paring  the  Nc^t-ro.  It  rc«cmbleji  cholera  in  being  en- 
demic in  lome  parts  of  the  world  (but  only  shipping 
pUro«)  and  in  bfing  importnMo  to  others,  in  iKing  an 
tnfvctioD  that  iuucs  from  the  soil  or  some  medium  i'<{ui- 


iiKiitionrd  in  1117,  wlicn  it  ivm  a  fort  of  RyuaK. 
1  it  in  the  i2th  centurv,  and  the  Mongols 
;r  Tint  invaiinn.     Tlig  '^artan  pliimicrri!  it 


valent  tuereto,  and  in  being  a  v;r,;lent  filth-disease  ;  but 
it  differs  from  cholera  in  having  at  the  outset  a  violent 
febrile  paroxysm  lasting  two  or  throe  days.  As  a  fever 
it  resembles  typhus;  but  it  differs  from  typhus  in  all  those 
"  exogenous "  characters  wherein  it  resembles  cholera. 
The  generic  place  and  aiEnities  of  yellow  fever  are  perhaps 
best  provided  for  in  the  nosology  of  Cnllen  :  the  symptoms 
are  within  the  sphere  of  the  organic  nervous  system ;  they 
stand  for  excitement  first  and  prostration  afterwards ;  and 
they  are  an  effect  of  human  eflluvia.  Its  differentia 
among  the  "  nervous  "  fevers  due  to  "  human  effluvia  " 
would  be  its  maritime  or  amphibious  habitat,  its  associa- 
tion with  tropical  heat,  the  chief  part  played  by  the 
liver  in  its  symptomatology  (on  the  lines  of  acute  jellow 
atrophy),  and  the  singular  immunity  of  the  Negro  race. 

An  attack  of  yellow  fever  may  follow  definite  exposure  ChaiBC 
(such  as  landing  at  an  endemic  port)  within  a  few  hours,  tcristics. 
as  in  corresponding  cases  of  cholera ;  but  the  outbreak  of 
symptoms  is  more  often  delayed  for  a  few  days,  the  limit 
of  "  incubation "  being  about  eight.  The  few  hours' 
languor,  chilliness,  headache,  and  muscular  pains,  which 
might  be  the  precursors  of  any  febrile  attack,  are  followed 
by  a  peculiar  look  of  the  eyes  and  face,  which  is  charac- 
teristic :  the  face  is  flushed,  and  the  eyes  suffused  at  first 
and  then  congested  or  ferrety,  the  nostrils  and  lips  red, 
and  the  tongue  scarlet, — these  being  the  most  obvious 
signs  of  universal  congestion  of  the  skin,  mucous  mem- 
branes, and  organs.  Meanwhile  the  temperature  has  risen 
to  fever  heat,  and  may  reach  a  very  high  figure  (maximum 
of  110°  Fahr.,  it  is  said);  the  pulse  is  quick,  strong,  and 
full,  but  may  not  keep  up  in  these  characters  with  the 
high  temperature  throughout.  There  are  all  the  usual 
accompaniments  of  high  fever,  including  hot  skin,  failure 
of  apjwtitc,  thirst,  nausea,  rcstles'sness,  and  delirium  (which 
may  or  may  not  be  violent) ;  albumen  will  nearly  always 
be  found  in  the  urine.  The  fever  is  a  continued  one  so 
long  as  it  lasts  ;  but  the  febrile  excitement  comes  to  an  end 
after  two  or  three  d.iys.  In  a  certain  class  of  ambulatory 
or  masked  cases  the  febrile  reaction  may  never  come  out, 
and  the  shock  of  the  infection  after  a  brief  interval  may 
lead  unexpectedly  and  directly  to  prostration  and  death. 
The  cessation  of  the  paroxysm  makes  the  tIaJiuni,  or 
lull,  characteristic  of  yellow  fever".  The-  hitherto  militant 
or  violent  symptoms  cease,  and  prostration  or  colla|iso 
ensues.  The  internal  heat  falls  below  the  normal ;  fho 
action  of  the  heart  (pulse)  becomes  slow  and  feeble,  tho 
skin  cold  and  of  a  lemon-yellow  tint,  tho  act  of  vomiting 
effortless,  like  that  of  an  infant,  tho  first  vomit  being  clear 
fluid,  but  afterwards  bLick  from  an  admixture  of  blood. 
It  is  at  this  ]>criod  that  the  jirospcct  of  recovery  or  of  a 
fatal  issue  declares  itself.  Tho  prostration  following  tho 
paroxysm  of  fever  may  be  no  more  than  tho  weakness  of 
commencing  recovery,  with  copious  flow  of  urine,  which 
even  then  is  very  dark-coloured  from  tho  presence  of  blood. 
Tlio  prostration  will  be  all  the  more  jirofound  according  to 
tho  height  reached  by  the  temperature  during  the  acuta 
paroxysm.  Much  blood  in  the  vomit  and  in  the  stools, 
together  with  nil  other  h.a>niorrhagic  signs,  is  of  evil  omen. 
Constant  hiccough,  with  loud  cries  or  wailing,  is  a  certain 
sign  of  death,  which  may  also  l)0  u»here<l  in  by  »iippro.'>.-ion 
of  urine,  coma,  and  convulsions,  or  by  fainting  from  failure 
at  the  heart.  The  pro|>ortion  of  recoveries  is  usually  less 
than  oiic-hnlf ;  but  it  ha«  l>e«n  now  oml  then  very  lorgo 
(as  in  the  New  Orleans  epidemic  of  1878).  Convale.vcnco 
is  on  tho  whole  rapid  ;  but,  if  some  old  diMcasp,  such  o-i 
ague,  have  b'-en  lighted  up,  or  abscesses  induced,  it  may  go 
on  slowly  for  months.  One  attack  of  yellow  fuvor  confers 
a  high  degree  of  immunity  from  a  second. 

Tho  tn-itmonl  of  jrcllow  ftvrr  h><  Iwfn  on»  of  inp  cltnioil  ml'-  Trut- 
jc«t«  uf  cuutrovcray.     lu  tho  rhil»)clpbik  cpiJcuico  of  the  loJ  uf  mtiit. 
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th«  ISch  rentUTT*  Ru*h  itaincd  much  credit  tor  liU  incouant  Ubours 

lu  U«Uin.-  •'  ■"•     ' •  •'  •  ^*  ' ''^  >  -Mr-ixysin.     Al- 

thou4;h  I  II  given  \i\\ 

«i[vir  n.-  —  at  ih*  out- 

fit. :t'a  ;i.  ica  si!Ofcw  by  Dr 

Jo^  S  at  Now  Orlcnns, — an 

cni-  i       lor  of  calomel  (10  to  20 

CT&  ■   tho  Utter  iii<;Tvdicut  of  doubt- 

ful  I  by  a  full  uosc  of  cantor  oil. 

IV\  t  of  the  fobt  ilo  paroxysm, 

th-  '  >'  action  of  the  skin  aiuI 

ki.;  ;   iho  rojm   uuiforni,   by 

Biu  i  i^>u^i  didU^hts  of  Itiiuonadu  or  other 

Btt..  :.r.     Tlie  diet  indicated  is  fever  diet : 

Ct.,  i.  .-..  :  <od.     For  such  eymptoiiis  as  tender- 

nesa  over  •  I'd  poultice  is  applied;  for  lUmiuiolicd 

•fcn:t'-::  nc  ov.t  the  loina.      When  tho  hiU 

ocv-  ■   bo  allowed  to  get  up,  as 

■Uu  \t'  exertion.      Icetl  cham- 

r*g... ;...... ;    .     .  .,  ;.  .t  supports  for  this  stage. 

The  onlv  thing  to  do  uhen  bhck  vomit  threatens  is  to  gi%'o  tho 
patient  100  to  s'lck,  or  'nr^ro  questionably)  to  phco  an  ice«lug  on 
the  aUlonion.     V.'  ,i»  of  prostration  assumes  a  "typhoid" 

character,  an  en.  1,  water,  with  a  little  turpentine  in  it, 

helps  to  ^cl  hi  :i  and  to  stimulate  tho  kidneys.     Re- 

co%*ery  is  in  all  cases  morv  probable  where  there  is  abundant  cubic 
spao)  and  good  ventilation 
Pa\.h>  Ytl'-o'T  fever  is  of  the  nature  of  typhus,   in  the  language  of 

logy.  clJ>r  M  iters,  a  nervous  or  putrid  fever.  The  two  salient  things 
a'cKHi!  ;r  are  the  internal  h^v-morrhagcs  and  the  almost  corapbte 
arrest  of  the  function  of  tho  liver;  of  these  the  latter  would  seem 
to  l«  primary  and  the  former  secondary.  Tho  state  of  otho  liver 
Qu  ,,^  .._,.,.„  j,fj^,j.  d^ath  from  yellow  fever  is  by  far  tho  most 
aigr  in  the  Oiorbid  anatomy:  tho  bi]c-ducts  and  ga!l- 

bul  :y,  or  contain  only  a  cletir  albuminoid  fluid  ;  the 

organ  ;- 1.  _  ji^es.^  and  of  a  gulden  yellow  colour ;  and  t  lie  hejutic  cells 
ar«  cvirywhere  full  of  fatty  granules  or  other  molecular  detritus. 
It  shovri,  in  fact,  the  morbid  anatomy  of- acute  3'ellow  atrophy,  or 
that  stat'^  of  tho  hepatic  structure  and  functions  which  Is  due  to 
total  inlii'-itirtn  or  arrest  (see  Patholoov,  vol.  xviii.  p.  33tJ),  whether 
the   '.   '  'I'.tluence  be  phosphorus  poisoning,  or  emotional 

atTi-  r.g  in  the  pregnunt  state,  or  the  infective  influ- 

enc,  :  ver.     All  the  other  phenomena  of  this  fever  are 

groujicu  B.'uuud  the  liver  derangement,  as  around  a  centre,  namely, 
the  yellow  tint  of  the  skin,  the  fatty  degeneration  of  tho  heart 
faTCx  --.0,  the  h&^irtorrhages  from  the  mucous  membranes 

(in-^  ^  ick  vomit),  the  degeneration  of  the  renal  cpitho- 

Huni  :.inuria,  and  the  coma  and  convulsions.     Yellow 

fever  :i*c.-i;furo  may  be  styled  a  sudden  or  arbitrarj-  infection  im- 
posed from  without,  the  distinctive  mark  or  "note  "  of  which  is 
the  same  peculiar  group  of  symptoms  that  is  found  in  the  rare  and 
iporadic  c:ises  of  yollow  atrophy.     To  reach  the  full  and  correct 
doctrine  of  yellow  fever,  we  have  to  harmonize  the  clinical  and 
pathological  facts  of  the  disease,  as  already  given,  with  the  histori- 
cal, geographical,  racial,  and  other  associated  circumstances  now  to 
be  sLate-i. 
nirtory       The  first  anthentic  account  of  yellow  fever  comes  from  Bridge- 
aadgeo-  totrn,    TUrhados,  in  1647,  where  it  was   rccogniied  as  a  *'nova 
graphic .'  '■    '  it  was  unaccountable  in  its  origin,  except  that  Ligon, 

di«Uibu-  ..n  of  the  colony,  who  was  tlien  on  the  spot,  connect*jd  it 

tioD.  arrival  of  ships.     It  was  the  same  new  pestilence  that 

DulrrLrc,  writing  in  1667,  described  as  having  occurred  in  the 
French  colony  of  Guadeloupe  in  1635  and  1640  ;  it  recurred  at 
Gnadtloupf  in  164S,  and  broke  out  in  a  peculiarly  disastrous  form 
at  St  Kitt'fi  the  same  year,  and  again  in  1C52  ;  in  1655  it  was  at 
Port  Koya!,  Jamaica  ;  and  from  those  years  onwards  it  became 
familiar  at  many  harbours  in  the  West  Indies  and  Spanish  Main, 
mnd  in  the  Atlantic  ports  of  the  British  American  colonies.  It 
ia  a  question  whether  it  had  not  occurred  at  Porto  Rico,  San 
Domin;;o,  and  other  places  in  the  Gpanish  Antilles  a  good  many 
Tears  Ufore  ;  hut  the  reports  from  the  colonies  of  New  Spain,  both 
lOf  that  and  subsequent  periods,  are  highly  defective  as  regards  the 
data  needed  to  distinguish  yellow  fe\'er  from  tlie  bilious  remittent 
Ibrm  of  malarial  fcver,  which  is  a  non-infective  sickness.  The 
Mexican  form  of  typhus,  called  "matkzahuati,"  which  has  been  an 
indigenous  disease  of  the  native  population  in  the  interior  for 
several  centuries,  has  no  other  connexion  with  yellow  fever  than 
that  it  belongs  to  the  same  family  of  typhus  ;  its  circumstances 
•TO  quite  different,  especiallv  in  respect  that  it  is  a  purely  inland 
form  of  ftbrii  pauperum.  In  1853  yellow  fever  appeared  for  the 
first  time  at  Callao  and  Lima  in  Peru  ;  and  almost  in  tho  same 
months  a  severe  epidemic  prevailed  among  the  plantation  hands 
in  the  sierra  region  of  the  interior.  The  two  forms  were  described 
•s  tho  same  disease  by  Dr  Archibald  Smith  ;  but  the  fever  of  the 
•ienaa  was  afterwards  shown  to  be  a  form  of  typhus,  analogous  to 
the  native  Mexican  form,  and  quite  unconnected  with  the  yellow 
ftrer  of  the  coast. 


In  tho  harbours  of  (ho  American  colonfes  (United  States)  the 
history  of  vellow  fever  has  been  as  follows.  It  begins  to  be  heard 
of  at  Cliarlooton  in  1093,  and  at  Thiladolphio  the  same  year.  Tho 
South  Cuiolina  jwrt  h.is  the  fuiUst  rocortl  of  it,  m-xt  in  order  ia 
tlie  earlier  pciitHl  Wing  Philadclpiiia,  New  York,  and  Norfolk  (Va.?. 
Tcvvarvis  tho  end  of  tho  iMli  century  tho  jvorts  of  New  Kngl.uui, 
aa  far  nortli  as  New  IlampeJiire,  hiivo  visitations,  and  it  begins  to 
bo  quite  common  at  Ballimoie,  Wilmington,  Savannah,  and  New 
Orleans.  At  a  still  later  period  (within  the  IPth  century)  wo  find 
tlie  centre  of  incidenco  shifting  so  as  to  includo  Mobile,  Mempiiis, 
Natchez,  St  Francisville,  and  Baton  Knii-^o ;  and  in  tho  most  iicent 
period  outbreaks  are  recorded  at  Galveston  and  other  ports  of 
Texas,  and  at  Ponsaoola,  Vicksburg,  and  Key  "West.  The  Atlantic 
porta  gradually  lo^jt  it  and  the  Gulf  porta  took  up  the  inheiit.iuce, 
several  of  them  keejnng  it  still.  Some  of  tho  epidemics  wero  very 
disastrous,  one  of  tlie  Philadelphia  outbreaks  corresponding  to  tho 
pestilence  which  figures  in  tho  Inst  section  of  Longlellow's  A'r.ui- 
gtUn«:  "Wenllh  had  no  power  to  bribe,  nor  beauty  to  charm  tho 
oppressor."  In  the  Now  Orleans  epidemic  of  1S78  the  deaths  num- 
bered 40:i6.  Tho  American  ports  mentioned  havo  been  only  its 
principal  seats,  many  other  smaller  harbours  having  had  outbreaks 
now  and  then,  such  as  New  Haven  (Conn.),  Providence  {R. I.), 
Swedcsborough  (N.J.),  Alexandria  (Va.),  Augusta  (Ga.),  St  Augus- 
tine (Fla.),  Opelousas  (La.),  and  Houston  (Tex.)- 

Along  with  the  harbours  and  anchorages  of  the  V.'est  Indies  and 
Spanish  Main,  the  three  chief  harbours  of  Guiana  (Cayenne,  Suri- 
nam, an(l  Demerara)  have  had  an  equal  share,  and  for  almost  the 
same  period.  But  for  Brazilian  ports  there  is  no  record  of  yellow 
fever  until  1S19,  when  itapnoared  for  the  first  time  at  Kiodc  Janeiro, 
Bahta,  and  other  places,  fheso  ports  became  endemic  scots  of  the 
infection  from  that  year,  and  aie  now  more  distinctively  tlie  heaJ- 
quartei-s  of  the  disease  than  its  old  West  Indian  and  Mexican  Gulf 
centres.  Monte  A'idco  had  a  disastrous  epi<lcmic  in  1Sj7,  and 
Buenos  Ayrcs  a  visitation  in  IS58  ;  but  the  ^hipinng  places  of  the 
river  Plate  are  not  in  the  same  class  of  endemic  foci  as  tho  harbours 
of  Brazil, 

There  have  been  a  few  epidemics  at  trading  places  on  tho  AVcst 
Coast  of  Africa,  most  of  them  subsequent  to  1820,  and  all  of  them 
confined  generally  to  white  re2idents. 

During  Lhe  great  period  of  yellow  fever  (1793-1805),  and  for  some 
years  afterwaras,  tho  disease  found  ils  way  time  after  time  to  various 
ports  of  Spain.  Cadiz,  indeed,  suffered  live  epidemics  in  the  ISth 
century,  Malaga  one,  and  Lisbon  one;  but  from  1800  down  to 
1821  the  disease  assumed  much  more  alarming  proportions,  Cadiz 
being  still  its  chief  seat,  while  Seville,  Malaga,  Cartagena,  Barce- 
lona, Palma,  Gibraltar,  and  other  shipping  places  suffered  severely, 
as  well  as  somo  of  the  country  districts  nearest  to  ,tho  ports. 
These  Spanish  outbreaks  were  clearly  connected  with  tlie  ar- 
rival of  ships,  but  for  the  most  part  there  had  not  been  cases  of 
yellow  fever  on  board  tho  ships.  Tho  last  severe  epidemic  on 
Spanish  soil  was  at  Barcelona  in  tho  summer  of  18-21,  when  5000 
pei-sons  died.  The  most  recent  disastrous  epidemic  in  Europe  was 
at  Lisbon  in  1857,  when  upwards  of  COOO  died  in  a  few  weeks. 
The  outbreaks  nt  St  Nazaire  (18G1),  Leghorn,  Swansea  (1864),  and 
Southampton  havo  been  carefully  studied,  but  are  otherwise  of 
minor  importance. 

Yellow  fever  is  dependent  upon  high  summer  temperature  for  its  Special 
epidemic  development,  and  it  requires  a  good  deal  of  heat  to  continue  local  aud 
even  after  it  has  once  acquired  epidemic  intensity.  In  its  endemic  racial 
centres  in  tho  New  World  it  clings  peculiarly  to  the  lower  quarters  circuni- 
of  the  seaports,  to  tho  alluvial  foreshores,  and  to  tho  anchorages  ;  stances, 
on  many  occasions  it  has  been  prevalent  among  the  crews  of  men- 
of-war  and  of  merchantmen  at  anchor,  or  moored  in  tho  harbour, 
or  lying  up  in  the  carciiagc,  when  there  has  been  none  of  it  unioiig 
the  residents  ashore.  It  is  admitted  that  the  endemic  influence 
which  causes  it  is  cffluvial  or  miasmatic  from  the  harbour  mud,  or 
from  the  bilge-water  of  a  ship  that  had  lain  in  the  harbour,  or  from 
the  alluvial  foundations  of  houses  nearest  to  the  beach.  So  far  as 
provalcnce  on  shore  is  concerned,  it  seems  to  follow  tho  same  laws 
as  cholera  and  typhoid  fevur :  that  is  to  say,  it  is  an  exogenous  or 
soil  infection,  a  fermentation  of  filth  in  the  ground,  with  a  seasonal 
activity  closely  followng  the  movements  of  the  subsoil  water.  In 
like  manncf,  when  it  has  been  imported  to  Spain,  it  has  clung  to 
alluvial  soil  and  has  spread  after  the  fashion  of  a  soil-borne  infec- 
tion rather  than  by  personal  contagion,  although  in  Spanish  ports, 
just  as  in  Philade'lphia,  according  to  Rush's  opinion,  contagious- 
ness has  been  found  to  be  "  contingent "  to  it  under  certain  circum- 
stances. To  establish  an  epidemic  in  a  distant  port,  it  has  been 
necessary  that  there  should  be  carried  thither  a  material  quantity 
of  the  specifically  poisonous  harbour-filth  in  a  ship's,  bilges,  and 
that  the  conditions  favourable  to  its  increase  aud  diffusion  by  fer- 
mentation should  exist  in  the  new  soil. 

Tho  next  most  significant  thing  in  the  incidenco  of  this  fever  is 
that  new  arrivals  at  an  indigenous  centre  ore  peculiarly  liable  to 
take  it,  and  most  liable  of  all  the  sailors  and  others  from  northern 
latitudes,  such  as  Sweden,  Finland,  Holland,  and  Geimany.  In 
fact  an  epidemic  outburst  in  a  yellow-fever  port  or  endemic  centre 
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at  the  present  day  U  commonly  connected  with  an  nnnsuai  inflnx 
of  strangeis.  It  is  not  to  be  supposed,  however,  that  the  residents 
acquire  immonity  by  acclimatization :  they  have  no  greater  ira- 
mtrnity  in  that  sense  than  have  the  Bengalis  from  cholera,  or  than 
those  who  permanently  reside  in  unsanitary  localities  from  typhoid 
fever  or  diphtheria.  The  only  immunity  is  that  of  the  Kegro  race, 
ati  immunity  all  the  more  striking  that  the  Kegroes  in  yellow- 
fever  ports  are  mostly  found  living  in  the  favourite  haunts  of  the 
disease,  and  that  their  race  is  peculiarly  liable  to  all  other  infec- 
tions of  the  kind,  including  cholera,  t\-phus,  and  t}'phoid.  Al- 
though the  protection  of  the  Kcgro  of  pure  blood  is  not  absolute, 
it  is  nearly  so.  In  ordinary  circumstances  Negroes  become  liable 
when  of  mixed  blood,  and  almost  exactly  in  proportion  to  the 
degree  of  white  stock  in  their  breeding.  These  racial  peculiarities 
have  been  so  often  remarked  and  are  so  universally  admitted  in 
their  broad  significance  that  no  detailed  proofs  need  be  adduced. 
It  may  be  stated,  however,  that  all  African  Xcgroes,  whether  fresh 
from  Africa  or  long  acclimatized  to  the  Kew  World,  have  the  same 
natural  protection  ;  thus  the  Kubian  regiment  in  the  French  ser- 
vice during  the  Mexican  expedition  did  not  lose  a  single  man,  and 
did  not  even  have  a  single  case,  in  the  epidemic  at  Vera  Cruz  in 
1S66.  The  protection  is  profoundly  racial,  and  not  due  to  the 
Kegroes  being  inured  to  yellow-fever  localities.  There  is  no  other 
insunce  of  the  same  racial  immunity  in  the  whole  range  of  in- 
Tective  sickness. 
tlitery  Two  things  stand  out  prominently  in  the  foren>ing  recital  of 
fef  the  facts, — (1)  that  yellow  fever,  in  time  and  place,  lias  dogged  the 
ttiaease.  8lc[«  of  the  African  slave  trade,  and  (2)  that  the  African  Negro  has 
a  very  large  racial  immunity  from  yellow  fever.  The  first  of  these 
iac  a  v.as  generalized  by  Audouard  (Paris,  1825],  but  has  been 
neglected  and  forgotten  ;  the  second  fact,  which  no  one  seriously 
disputes,  is  the  complement  and  confirmation  of  the  historical  and 
geographical  induction.  The  circumstances  in  Peru,  although  ap- 
parently in  contradiction,  are  really  corroborative:  a  form  of  yellow 
fever  established  itvlf  at  certain  porta  of  that  country  in  the  wake 
of  A  notorious  Chinese  coolie  trade  (see  Coolie,  vol.  vL  p.  334); 
bt»e  the  Chinese  thenselves  were  exempt  from  the  fever  at  tne  time, 
and  would  appear  not  to  have  suffered  from  it  in  the  subsequent 
epidemics  on  the  Peruvian  coast.  The  question  thus  arises  as  to 
the  particular  connexion  between  the  African  slave  trade  (or  the 
analogous  Chinese  oolie  trade)  and  yellow  fever.  The  first  point 
is  that  the  fever  has  net  been  a  fever  of  the  voyage  but  of  the  land- 
ing place,  although  there  are  several  authentic  instances  {e.g.,  cases 
of  tne  *'RegaIia  and  "La  Pique")  of  yellow  fever  arising  at  sea 
from  the  exjwsure  of  white  men  to  the  stench  of  a  shipful  of 
Kegroes.  Again,  the  filthy  condition  of  a  Guineaman  on  her  arrival 
from  Africa  was  a  notorious  fact ;  and  the  filth  of  that  kind  was 
discharged  into  the  creeks,  carhiages,  and  anchorages  of  slave  ports 
in  material  qnantitv  year  after  year  for  a  long  period.  At  Havana 
as  many  as  a  hun«ircd  slavers  would  arrive  in  one  year.  Steady 
accretions  of  the  filth  of  slave-ships  from  the  beginning  of  the  traffic 
to  America  down  to  its  abolition  in  1808,  and  its  final  cessation 
previous  to  1660,  would  account  for  a  peculiarly  pestiferous  state  of 
the  harbour  mud,  of  the  beach,  and  even  of  the  water  ;  in  fact,  the 
water  in  the  Bay  of  Havana  was  pestiferous  and  full  of  organic 
matter  where  it  was  several  fathoms  deep,  and  there  was  a  standing 
order  in  the  British  navy  against  admitting  it  into  ships.  Wher- 
ever the  harbours  were  most  titleless,  as  around  the  Gulf  of  Mexico 
and  in  the  West  Indian  Islands,  and  wherever  the  soil  was  most 
•Uuvtal.  and  the  movements  of  the  ^ound-water  most  c^xtensive, 
the  specitic  putrefaction  or  fermentation  thus  intrrKlUvcit  into  the 
liarbour  would  t>prcad  farthest  on  shore,  being  aided  or  encouraged 
always  by  the  abundance  of  other  organic  matter  which  it  met 
iri*V  -*  --.-'-  -'lar  spots,  such  as  the  foundations  of  houws. 

'i  ,>  is  to  consider  the  connrxion  between  this  wholesale 

Vl  L-c  ports  and  the  particular  type  of  endemic  disease. 

One  of  iho  {oints  most  emphasized  by  Audouard  was  the  funda- 
mental physiological  differences  between  the  African  Negro  race 
g^.i  .  ....:,,..  yv.,.  '*■  i  irges  f>f  the  Negro  body  might  become 
by  -y  poisonous,  he  argued,  to  while  men 

Ml.  A  more  direct  factor  in  the  retiology 

»  J,  il  nut  uniform,  prevalence  of  dysentery  and 

,•«  from  the  Ouine.i  most  to  the  western  shores 
filth  in  a  slavo-nhip's  bilges  was,  in  part  at 
iwurce  and  properties.     Sow,  there  is  much 
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of  an  acute  yellow  atrophy  of  the  liver  J  The  dvsenteric  filth  that 
was  imported  into  the  harbours  of  the  New  World  represented  that 
almost  unique  unwholcsomeness  of  life  which  is  summed  up  in  the 
phrase  "horrors  of  the  middle  ]*assage."  Among  such  horrors 
nostalgia,  despair,  and  the  sense  of  v  rong  were  not  the  least ;  and 
these  arc  among  the  states  of  human  feeling  that  have  been  known, 
now  and  then,  in  the  ordinary  way  of  life  to  assume  that  peculiar 
visceral  embodiment,  or  to  find  that  means  of  expression,  which 
amounts  to  acute  yellow  atrophy  of  the  liver,  and  stands,  in  fact, 
for  a  total  arrest  of  the  hepatic  functions,  biliary  and  other. 

There  is  no  other  thtoiy  of  yellow  fever  to  contest  the  field  with 
the  slave-trade  h}'pothe!sLs ;  that  alone  satisfies  all  the  conditions 
of  a  correct  synthesis — historical,  geographical,  ethnological,  physio- 
logical, and,  some  would  say,  even  ethicah  There  have  been 
various  other  theories  put  forward  from  time  to  time,  all  of  them 
much  too  fragmentary,  and  therefore  erroneous,  such  as  the  hypo- 
thesis of  rotting  timber  (in  wharves,  ships'  hulls,  kc),  of  sugar 
cargoes,  of  common  foul  bilge-water,  of  madrepores,  and  of  bacUU, 
The  bacillary  or  parasitic  hypothesis  is  the  fashionaole  one  at  present, 
but  it  is  much  too  ambitious,  as  ordinarily  held,  and  altogether 
wide  of  the  mark.  The  part  played  by  putrefactive  organisms  is  a 
subordinate  one.  In  the  general  grouping  of  fa-  tors  they  can  only 
come  in  after  we  have  found  the  specific  integral  of  the  yellow-fever 
soil  in  its  endemic  seats  ;  they  cannot  elaborate  the  miasmatic  poison 
of  yellow  fever  without  a  clefinite  pabulum,  any  more  than  the 
"lactic  bacillus"  can  produce  lactic  fermentation  without  milk-sugar. 

The  sanitary  or  public  health  asi>ects  of  yellow  fever  have  l«cn  Sanita- 
discussed  in  great  part  under  Quarantine  (vol.  xx.  p.  156).  In  tion. 
regard  to  its  sanitation  at  the  endemic  seats  in  the  West  Indies, 
Guiana,  Brazil,  Central  America,  and  the  Gulf  States  of  the  American 
Union,  the  same  principles  apply  as  to  other  filth-diseases.  Tho 
object  is  to  secure  a  clean  soil,  and  to  that  end  drainage  and  sewer- 
age sorve  best  lu  the  sanitation  of  yellow  fever  the  case  is  so  far 
peculiar  that  the  harbour  bottom,  the  adjoining  mudbanks  and 
mangrove  swamps,  and  even  the  seawater  itself,  are  apt  to  retain 
the  specific  taint,  especially  where  the  cleansing  action  of  the  tides 
is  slight  But  there  is  good  reason  to  think  that  the  specitic  taint 
in  the  soil  is  everywhere  slowly  disapj^earing,  now  that  it  is  no  longer 
reinforced  by  fresh  supplies  year  after  year.  It  has  practically 
vanished  from  tho  Atlantic  ports  of  the  Ignited  States,  and  has  be- 
come almost  rare  in  such  harbours  as  Port  Royal,  Jamaica.  Its 
headquarters  are  now  the  Brazilian  ports,  which  were  tlie  last  to 
develop  it  (in  1S49). 

UUraturt.—Th9  chief  work  Is  that  cf  la  Roche,  YtUov  Ftver,  S  vols., 
Philadelphia,  1S55.  A  very  full  bibliography  li  givro  by  Illrsch  at  th<  end  vt 
hii  Mellon  on  *' Yellow  Fevfr,"  in  Hittoruth-Gtoffmphifdic  Futhotc^ie,  voL  I., 
btiittgart.  ISSUEngl.  transl.  by  Crelfthton,  London,  1&83).  Recent  experience, 
epi<lctnioI<v(;ical  and  clinical,  ia  giren  tn  tht;  writing*  (3  vols.)  of  Dr  Joseph 
Junes  of  New  Orleans,  1&87 ;  scfi  sUo  Maclcan'i  DiMostt  cf  Tropical  ClinoteiL 
London,  If^e.  Among  the  numerous  tnoDographa  may  b«  ipecialljr  Tnentlooea 
thoM  of  Pym  (pt>$frvtUion4  vpon  (A*  Bvlam  FtPer.  LoodoD,  ISU)i,  who  thnwed 
that  one  attacx  nvc  tmmunity,  and  of  Da»lel  DUlr(5om«  Aceo*tnt  cf  tkt  Latt 
Ytltovt  Ftxtr  Epitlemie  v/  Drittsh  Guiana,  with  platfi,  3d  ed..  London,  1862), 
A  popular  exporltloD  of  the  ilavetra'le  hypothettt  of  Au<1ouard  (with  addlttona 
by  tlu)  writ«r  of  Iho  prewnt  article)  will  b«?  f.^und  In  .VorlA.  Aner.  Rtr.,  October 
l&M.  AudoQanl'i  three  papers  were  collected  under  the  Ullo  Ktcueil  4* 
UtmoirtB  nir  /<  T^u$  .Vaufi^w,  ou  Fiirn  Jaunt,  Paris,  1825.  (C  C.) 

YELLOW  RIVER.  See  China,  vol.  v.  pp.  630-63L 
YELLOWSTOXE  NATION .\L  TARK,  an  area  situ- Sec  Plata 
ated  mainly  in  north-western  AVjoming,  United  States,  ^^"■ 
which  has  been  withdrawn  from  settlement  by  the  United 
States  Government  and  dedicated  to  tho  purposes  of  a 
public  park.  It  is  a  region  of  hot  springs  and  gcyrers, 
mountains  and  canons,  lakes  and  waterfalls.  Whilo  it  is 
almost  entirely  comprised  in  Wyoming,  a  narrow  strip  3 
miles  wide  projects  on  the  north  into  Montana,  and  on  tho 
west  a  strip  about  5  miles  in  width  projects  into  tho  same 
Territory  and  into  Idaho.  Its  boundaries  which  wcro 
defined  at  a  time  whtn  the  country  was  littlo  known,  ore 
as  follows.  Tho  northern  boundary  is  a  parallel  of  latitude 
running  through  tho  mouth  of  Gardiner  river,  a  branch  of 
the  Yellowstone,  2  miles:  north  cf  45'  N.  Tho  eastern 
boundary  is  a  meridian  10  miles  east  of  tho  moat  easterly 
point  of  Yellowstone  Lake,  which  places  it  almost  on  tho 
nOlh  meridian.  Tho  southern  boundary  is  a  ]«rallcl  10 
miles  south  of  the  most  southerly  portion  of  tho  same  body 
of  woUt,  in  lat.  44'  10'  N.  Tho  western  l)oundary  is  a 
meridian  1 5  mile*  west  of  the  most  westerly  jrortion  of 
Madison  (now  Shoshone)  I>akc,  this  meridian  Wing  approxi- 
mately that  of  lire'.  Tlio  Tark  is  therefore  %Try  nearly 
a  rectangle  in  shape,  its  length  north  and  south  Ix-ing  CTS 
miles  and  its  breadth  530.  Its  area  is  .1312  square  miles. 
Its  surface  is  mainly  an  undulating  jilatcau,  with  a  meaa 
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elevation  above  the  sea  cf  about  8000  feet,  upon  the  surface 
of  » liich  the  minor  streams  flow,  while  tlio  larger  ones  bavo 
cut  ciiions  lor  themselves,  several  of  thorn  bein^;  of  great 
depth.  The  c.-Witcrn  portion,  however,  b  occiipietl  by  an 
eitn-mc!y  rucged  mountain  chain,  known  as  the  Absaroka 
K,  'f  which  rise  to  heights  exceeding  11,000  feet. 

Tl.  -ins,  which  sej^arate  the  waters  of  the  Yellow- 

stone Ifoni  those  of  the  liig  Horn,  are  unsurpassed  in  the 
United  States  for  sublimity  and  grandeur  of  scenery.  The 
GalUtin  Kange,  which  st:;>arates  the  Yellowstone  from  the 
Gallatin  river,  enters  the  Tark  near  the  north-western 
corner  and  extends  southwards  some  20  miles  within  it.  It 
reaches  its  culinir.ating  point  in  Electric  Peak,  11,050  feet 
high,  just  within  the  l^rk  boundary.  Another  group  of 
mountains,  in  the  form  of  a  horseshoe,  occurs  near  the 
middle  of  the  Park,  known  as  the  AVashburne  Mountains, 
the  highest  summit  of  which.  Mount  Washburne,  has  an 
elevation  of  10,346  feet.  The  Red  Mountains  are  in  the 
southern  jart,  their  culminating  peak  being  Mount  Sheri- 
dan, 10,385  feet  in  height.  In  this  part  of  the  Park  the 
plateau  is  more  elevated  and  broken,  and  just  beyond  its 
southern  limits  it  rises  into  a  confused  maze  of  mountains. 

The  Park  has  an  abundact  rainfall,  and  its  streams  are 
numerous  and  bold.  It  contains  many  beautiful  lakes  and 
ponds.  Wi:hin  its  area  are  the  sources  of  the  Y'ellowstone 
and  the  JIadison,  which  go  to  make  up  the  Missouri,  and 
of  the  Snake,  one  of  the  forks  of  the  Columbia.  This  last 
stream,  which  drains  the  south-western  part,  takes  its  rise 
in  several  branches,  among  them  being  Lewis  Fork,  which 
has  its  origin  in  the  beautiful  Shoshone  Lake,  and  Heart 
ii\-er,  which  rises  in  Heart  Lake,  under  the  shadow  of 
Mount  Sheridan.  The  Yellowstone  drains  the  eastern  part. 
Rising  jast  beyond  its  southern  limits,  it  flows  into  and 
through  Yellowstone  Lake,  a  magnificent  sheet  of  water,  of 
very  irregular  shape,  having  an  area  of  150  square  miles. 
A  few  miles  below  the  lake,  the  river,  after  a  succession  of 
rapids,  leaps  over  a  clitf,  making  the  Ul)per  Fall,  112  feet 
in  height.  Half  &  mile  lower  down  it  rolls  over  the  Lower 
Fall,  which  has  a  clear  descent  of  300  feet.  The  river  at 
this  point  carries,  at  the  average  stage  of  water,  about 
1300  cubic  feet  per  second.  With  this  fall  the  river 
enters  the  'jrand  Cation,  which  in  many  scenic  effects  has 
not  its  equal  on  the  globe.  Its  depth  is  not  great,  at  least 
as  compared  with  the  canons  upon  the  Colorado  river 
system,  ranging  from  GOO  feet  at  its  head  to  1200  near  the 
middle,  where  it  passes  the  AVashburne  Mountains.  Its 
length  to  the  mouth  of  Lamar  river  is  24  miles.  It  is  cut 
in  a  volcanic  plateau,  and  its  ragged  broken  walls,  which  are 
inclined  at  very  steep  angles,  are  of  a  barbaric  richness  of 
colouring  that  almost  defies  description.  Reds,  yellows, 
and  purples  predominate,  and  are  set  off  very  effectively 
against  the  dark  green  of  the  forests  upon  the  plateau,  and 
the  white  foam  of  the  rushing  river  which  fills  the  bottom 
of  the  chasm.  Near  the  foot  of  the  Grand  Canon,  Tower 
creek,  which  drains  the  concavity  of  ther  horseshoe  formed 
by  the  AVashburne  Mountains,  enters  the  Yellowstone. 
Just  above  its  mouth  this  stream  makes  a  beautiful  fall  of 

2  feet  into  th«  gorge  in  which  it  joins  the  river.  A  few 
miles  farther  down  the  Yellowstone  is  joined  by  an  eastern 
branch,  Lamar  river,  which  drains  a  large  part  of  the 
Absaroka  Range.  Then  it  enters  the  Third  Canon,  from 
which  it  emerges  at  the  mouth  of  Gardiner  river.  The 
latter  stream  drains  an  area  of  elevated  land  by  means  of 
its  three  forks,  and  upon  each  of  them  occurs  a  fine  fall  in 
its  descent  toward  the  Yellowstone.  The  Madison  rises  in 
the  western  part  of  the  Park  and  flows  in  a  generally  north- 
ward and  then  westward  course  out  of  the  Park.  Its  waters 
ire  mainly  collected  from  the  rainfall  upon  the  platcauis,  and 
from  the  hot  springs  and  geysers,  most  of  which  are  within 
its  drainage  area.  _ypon  this  river  and  Its  afflnrnts  are 


I  several  fine  falls.  Indeed  all  the  streams  of  this  r<>giou 
I  show  evidence,  in  the  character  of  their  courses,  of  a  recent 
1  .change  of  level  in  the  surface  of  the  country. 

Tho  cliiiutc  is  eliaraetcrizcil  by  a  cuiiNiilciablo  degree  of  Immiilily 
enj  a  heavy  r.\intull,  as  coiii])arcd  Willi  ndjaccnt  poitions  of  tlio 
Wcjit.  Tlie  tenipep.ituro  is  tlmt  of  a  faoiiii-aictic  i"cgion.  Kiost  may 
occur  in  midsuiiiincr  mid  .snow  begins  to  fall  in  Sei»tcinbfr. 

The  native  fjuna  is  abuiulaiit  and  varied.  'I'lic  ])oIiey  of  tlio 
Ooveminent,  wliieh  protects  game  within  this  reservation,  has  in- 
di;ccd  it  tu  take  shelter  lierc  against  tlie  sportsman  and  put-huiitcr, 
to  that  elk,  deer,  antv-lope,  niotintain  sht.cp,  bear,  and  numcioiis 
smaller  game  animals  are  very  abundant  and  tamo.  The  only  hud 
of  wild  bisons  left  in  the  Unitcil  Suites  is  upon  tiiis  reservation  ;  and 
in  some  parts  moose  are  occasionally  seen. 

The  tlora  is  very  varied.  With  tho  exception  of  a  few  limited 
areas  in  the  northern  part,  the  region  is  covered  with  forests,  gencr. 
ally  so  dense  that  landmarks  are  invisible  and  the  traveller  is 
forced  to  guide  himself  by  the  sun  or  by  compass.  Tho  trees  arc 
mainly  the  Douglas  spruce  and  the  yellow  pine,  and  arc  not  of 
largo  size  or  great  cotnniercial  value. 

The  surface  of  tho  park  is  almost  entirely  covercil  with  volcanic 
rocks.  The  Gallatin  Range,  however,  in  the  north-western  corner, 
is  made  up  of  stratihed  beds  ranging  from  the  Sihirinn  system 
up  to  the  Cretaceous.  In  a  few  localities  also  Tertiary  lake  beds 
and  local  drift  are  fuund.  The  plateaus  generally  are  conijiosed  of 
rhyolite,  while  the  mountain  ranges  are  made  up  of  later  volcanic 
deposits,  mainly  conglomerates.  In  this  region  the  ancient  volcanic 
fires,  which  formerly  extended  far  and  wide,  csjiccially  to  the  south 
and  west,  are  still  in  existence,  as  is  shown  by  the  vast  nundjers  of 
hot  springs  and  gcysci^  The  number  of  the  former  is  by  a  close 
estimate  not  less  than  3000,  varying  in  size  from  a  few  inches  in 
diameter  to  an  area  of  many  acres.  Q'he  number  of  active  geysers 
is  71.  These  phenomena  are  found  in  group.s  in  numerous  local- 
ities, the  most  important  of  wliich — for  ihey  contain  most  of  the 
great  geysers — are  the  Upper  and  the  Lower  Geyser  basins,  near  tlic 
head  of  the  Sladison,  here  known  as  the  I'ii'ehole,  liver.  The 
former  contains  26  geysers,  several  of  w  hicli  are  of  such  power  as  to 
throw  water  to  heights  exceeding  200  feet,  and  tlic  amount  of  water 
thrown  out  is  so  great  as  to  raise  the  temperature  of  the  river 
water  many  degrees.  The  Lower  basin  contains  16  geysers.  The 
NoiTis  basin,  upon  Gibbon  river,  a  branch  of  the  iladison,  contains 
9  geysers,  and  the  Shoshone  basin,  upon  the  shore  of  Shoshone 
Lake,  contains  8  active  spouters.  Others  are  found  at  Heart  Lake, 
upon  Pelican  creek,  in  Hayden's  valley,  and  in  Monument  basin.  In 
ail  these  localities  the  water  holds  silica  in  solution  in  considerable 
quantities,  so  that  as  it  cools  and  evaporates  it  deposits  siliceous 
matter,  which  has  cover-ed  with  a  hard  white  floor  many  square 
miles  of  these  valleys,  and  has  built  up  craters  around  the  sjtrings 
and  geysers  of  considerable  size  and  great  beauty  of  form.  Besides 
silica,  the  water  of  many  of  the  springs  contains  sulphur,  iron,  alum, 
and  other  materials  in  solution,  which  in  places  stain  the  pure  white 
of  tlie  siliceous  deposits  with  bright  bands  of  colour.  Upon  Gardi- 
ner river,  near  the  northern  boundary  of  the  Park,  there  is  a  large 
group  :)f  springs,  know^i  as  the  .Mammoth  Hot  Springs,  which  difl'er 
from  the  others  in  holding  carbonate  of  lime  in  solution.  These 
springs  have  deposited  so  freely  as  to  build  up  a  hill  200  feet  in 
height,  from  the  top  of  which  the  springs  boil  out.  The  slopes  of 
this  mound  have  been  built  in  the  form  of  a  succession  of  basins 
rising  one  above  another,  and  the  water  from  the  springs  overfioii's 
from  one  into  another,  growing  gradually  cooler  as  it  descends. 
Upon  the  bank  of  Yellowstone  river,  between  the  falls  and  the  lake, 
there  was,  when  the  region  was  first  explored,  a  geyser  which  at 
intervals  of  about  i  hours  threw  up  a  .column  of  mud  to  a  height 
of  -10  or  50  feet.  In  moi'e  recent  times  this  geyser  lias  ceased  action. 
These  jihenomena  have  been  under  observation  since  1871  ;  and, 
while  there  have  been  changes  in  them,  certain  geysers  having 
ceased  and  others  having  been  foi'mcd,  j:o  evidence  of  a  diminution 
of  power  ha?  been  observed. 

The  Park  is  accessible  by  meaii'i  of  the  Northern  Pacific  Railroail, 
by  a  branch  which  extends  up  the  valley  of  the  Yellowstone  within 
a  few  miles  of  the  northern  boundary  ;  and  with  this  a  Hue  of  stage 
coaches  is  connected. 

Th.e  most  stringent  laws  have  been  enacted  in  regard  to  the 
killing  of  game,  the  starting  of  forest  fires,  and  the  removal  of  the 
deposits  of  the  springs.  ^ 

Although  exploring  parties  had  at  various  times  passed  on  all 
sides  of  this  strange  region,  Us  wonders  remained  undiscovercfl 
until  so  late  a  period  as  1870.  This  fact  is  all  the  more  reniarkaljle 
because  at  that  time  the  frontier  of  settlement  was  in  the  Gallatin 
valley,  not  a  hundred  miles  from  the  great  geyser  regiou.  Some 
rumours  of  hot  springs  and  geysers,  coming  from  stray  trapjiers  and 
Indians,  had  been  received,  however,  and  these  were  suJiicient  to 
start  a  party  from  tho  Montana  settlements  in  1870,  to  investigate 
the  strange  tales.  The  discoveries  made  by  this,  tho  \\'ashburno 
party,  induced  Dr  F.  V.  Hayden,  then  in  charge  of  o  Goverunicut 
survey,  to  turn  his  explorations  iu  tliis  direction.     Tho  reuorts 
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brought  back  by  him  induced  Congress  to  rcspTe  this  area  from 
settlement,  which  was  done  in  the  spring  of  1S72.  In  that  year 
further  explorations  wera  made,  and  in  subsequent  years  arniv 
expeditions  carried  the  work  of  exploration  still  farther.  In  1S78 
a  map  of  the  Park,  based  ujion  triangulation,  was  drawn  up  by  the 
Hayaen  survey,  and  in  18S3-85  a  more  detailed  map  was  made  by 
the  United  States  Oologica!  Survey,  and  a  systematic  study  of  its 
geological  phenomena  was  instituted.  (H.  G*.) 

YELLOVT-TAIL.  This  name  is  given  by  seafaring  men 
to  a  variety  of  marine  fishes,  chiefly  of  the  famUy  of 
Horse -Mackerels,  which  have  this  in  common,  that  they 
are  edible  and  have  a  yellow  caudal  fin.  As  the  latter 
peculiarity,  which  has  found  expression  in  the  specific 
names  of  chrysurus,  xanthitr-us,  A-c,  of  sj-stematic  ichthyo- 
logj',  is  not  confined  to  that  family,  very  different  kinds 
of  fishes  bear  the  same  name :  thus,  for  instance,  the 
fishermen  of  the  United  States  apply  it  to  species  of  the 
Jfeagre  family  (SHsenida)  and  to  others.  Economically 
the  most  important  kinds  of  these  fishes,  the  yellow-tail 
of  the  South  Atlantic  and  the  southern  Indo- Pacific  Ocean, 
are  species  of  the  genera  Seriola,  Seriolichthyg,  and  Micro- 
jAeryx,  some  of  which,  like  Seriola  lalandii  and  S.  piyas, 
attain  to  the  size  of  a  cod  or  a  coal-fish,  and  are  preserved 
in  a  similar  manner,  either  salted  or  dried.  They  abound 
in  many  localities,  and  are  va'.ucd  as  food  fish  everywhere. 
They  form  a  large  proportion  of  the  dried  fish  which  are 
exported  from  the  Cape  of  Good  Hope  to  Mauritius  and 
Patavia,  or  are  sold  to  the  whalers  visiting  the  Southern 
Ocean.  They  are  equally  abundant  at  St  Helena,  where, 
however,  their  value  as  an  article  of  trade  does  not  seem  to 
be  fully  understood.  On  the  coasts  of  South  Australia  and 
New  Zealand  they  are  likewise  a  staple  article  of  food,  but 
are  chiefly  eaten  fresh,  the  most  esteemed  species  being  Seri- 
ola Inlandii,  also  known  to  the  colonists  as  the  "king-fish." 

YEMEN,  in  Arabia,  literally  the  land  "on  the  right 
hand "  of  one  who  faces  east,  meant  originally  all  the 
land  southwards  from  Syria  (Slia:n).  The  Arabia  Felix 
(tv^aifiuiv)  of  Ptolemy  and  other  ancients  is  a  mistrans- 
lation, the  right  hand  being  taken  to  mean  "lucky" 
(o<|u)s,  fUxttr).  Arabia  Felix  included  all  Arabia  except 
the  peaiosula  of  Sinai  (Arabia  Petra;a)  and  the  Syrian 
d«,ert  (Arabia  Deserta) :  i.e.,  it  took  in  the  Hijdz  and  Ncjd 
as  well  as  South  Arabia.  The  Arabs  use  the  term  Yemen 
in  various  extensions.  A  tradition  of  the  Prophet  makes 
Yemen  and  ShAm  meet  at  TabbAk  ;  but  Abii  "Abb.'is  already 
confines  the  name  to  all  Arabia  south  of  Mecca.  This 
usage,  which  excludes  Nejd  and  HijAz  from  Yemen,  is  not 
merely  that  of  Moslem  geographers,  who  take  Mecca  as 
their  imaginary  standpoint,  but  is  found  in  the  heathen 
poets.  VTien  Imraolkais  speaks  of  a  Yemenite  trader, 
Tarafa,  of  tanned  ox-hides  from  Yemen,  Labid  of  a  youth 
from  Yemen  who  know  letters,  or  a  poet  of  Hodhnil  of  the 
excellent  work  of  a  Yemenite  smith,  they  all  mean  by 
Yemen  the  southern  region  where  trade,  Icttern,  and  industry 
had  their  early  homo  in  the  peninsula.  The  northern 
boundary  of  Yemen  is  variously  laid  down.  Al-Asnia'f 
I  lino  drawn  obliiiucly  from 'OmAn  to  NejrAn;  but 
rightly  draws  it  farther  north,  from  'Omin  and 
>•  r.n  in  the  south  of  YcmAma  by  way  of  Al-Hiijaira, 
Tnthlith,  and  Jornsh  to  Kodommol  (Kotnmbloof  the  Admi- 
ralty chart,  in  lat.  17*  &2').  In  its  narrowest  limitation 
Yemen  comprised,  not  the  whole  south  of  the  peninsula,  but 
only  ■'  '■  ^c^t  a.1  far  as  I^adramant,  which  wa.s  viewed 

as  .1  y  of  Yemen.     Tho  jihysical  conformation 

of  til'    ". -itern  portion  of  the  peninsula  differs  greatly 

from  that  of  Arabia  pro|>cr,  being  nimilar  to  that  of  Ethi- 
opia. A  range  of  mountains,  which  rises  into  peaks  of 
considerable  elevation,  and  descends  with  a  steep  slope 
towartls  the  shore  of  the  Hed  Sea,  stretches  from  the 
nouthcrn  extremity  northwanU  as  far  as  fAif.  This  range 
is  pierced  by  Mvcral  klrcams  and  wadic«,  which  flow  into 


the  Red  Sea.'     In  old  times  the  region  cannot  of  course 
have  been  called  "  the  Southland ''  by  its  own  inhabitants. 


AUp  of  Yemen. 

Sabitam. — The  ancient  name  of  the  people  of  Yemen 
was  Saba  (Saba'  with  final  hevita) ;  and  the  oldest  notices 
of  them  are  in  the  Hebrew  Scriptures.  The  list  of  the 
sons  of  Joktan  in  Gen.  x.  26-29  contains  in  genealogical 
form  a  record  of  peoples  of  South  Arabia  which  must  rest 
on  good  information  from  Yemen  itself.  Many  of  these 
names  arc  found  on  the  inscriptions  or  in  the  Arabic 
geographers, — Shcba  (Saba'),  Uazarmaveth  (Hadramaut), 
Abimael  (Abime'athtar),  Jobab  (Yuhaibib,  according  to 
Ha!6vy),  Jerah  (War.Mi  of  the  geographers),  Joktan  (Arab 
Kahtan;  waltata  —  hihata).  On  the  other  hand,  the  names 
of  some  famous  nations  mentioned  on  the  inscriptions  arc 
lacking,  from  which  it  may  be  concluded  that  thoy  did 
not  rise  to  prominence  till  a  later  date.  Saba'  (Shcba) 
itself,  which  was  in  later  times  the  chief  name,  has  in 
Gen.  X.  28  a  subordinate  place ;  it  was  perhaps  only  a 
collective  name  for  tho  companies  of  merchants  who  con- 
ducted the  South-Arabian  exi>ort  trade  (the  root  mbi'  in 
the  inscriptions  nicap.ing  to  make  a  trading  journey),  and 
in  that  case  would  uo  of  t^uch  late  origin  as  to  hold  one 
of  tho  last  places  in  a  list  that  has  genealogical  form. 
Two  other  accounts  in  Genesis,  originally  independent, 
give  supplementary  information  drawn  from  tho  Salvxao 
colonies,  the  stations  and  factories  established  to  facilitate 
trade  through  tho  desert.  The  inscriptions  of  Al-'Ola 
published  by  D.  U.  Miillcr  show  that  there  were  Min.xan 
colonics  in  Nort^  Arabia,  Other  South  Arabs,  and  es\>e- 
cially  the  Salwans,  doubtless  also  planted  settlers  on  tho 
northern  trade  routes,  who  in  process  of  timo  united  into 
one  community  with  their  North-Arab  kinsmen  and  ncigh- 
iKJurs.  Thus  wo  can  understand  how  in  Gon.  xxv.  2-3 
Shekin  on<l  Dedan  appear  among  tho  NortliAmb  " sons 
of  Keturuh."  Again,  tho  Salwans  had  colonies  in  Africa 
and  there  mingled  with  tho  black  Africans;  and  so  in  Oen. 
X.  7  Shcba  and  Dedan,  the  sons  of  Kaamnh  (Itagbma), 
appear  in  tho  genealogy  of  tho  Cushitcs.  With  tho  Ethi 
opians  Sithi'  nicans  "men,"  a  clear  indication  of  their 
SaWan  descent. 

Tho  queen  of  Shelia  who  visited   Solomon  may  h»vo 
como  with  a  caravan  trndini:  to  faro,  to  see  tho  groat  king 


*  An  •icvUcDt  topo^- 
disfi  Owgr.  i.  Arak.  li  . 


of  Vemtn  ta  fhveii  la  llaoi- 
.1.  Mullet  (1«84). 


\ 


YEMEN 


739 


whai  ships  plied  on  tho  Red  Sea.  The  other  Biblical 
books  do  not  mention  tho  Salwans  except  inoiJentAlly,  in 
al'u.:  .11  to  thoir  trade  in  inconso  and  perfumes,  gold  and 
>ncs,  ivory,  ebonv,  and  costly  garments  (Jcr.  vL 
,.  xxvii.  15,  20,  2b  ;.;  :  Isa.  Ix.  C  ;  Job  vi.  19). 
■rh-.-.'  ]>asing<.s  attest  the  wealth  and  trading  importance 
of  S-.l>a  from  the  days  of  Solomon  to  tho.se  of  Cynis.  When 
the  I'H'loj.'uo  to  Job  speaks  of  plundering  Sabn^an3  (and 
ChalJ.vaiis)  on  tho  northern  skirts  of  Arabi.'j,  these  rr.a ' 
bo  either  colonists  or  caravans,  which,  like  the  old  Thoemcian 
and  Greek  traders,  combined  on  occasion  robbery  with 
trade.  The  prologue  may  not  be  historical ;  br.t  it  is  to 
be  presumed  that  it  deals  with  historical  possibilities,  and 
is  good  evidence  thus  far. 

The  Biblical  i>icture  of  the  Sabiean  kingdom  is  confirmed 
n"  ',  iiipplemented  by  the  A&sjT-ian  inscriptions.  Tiglath 
!'.  •  r  II.  (733  B.C.)' tells  us  that  Teima,  Sak»',  and  HaipA 
( -  1-  nhah,  Gen.  ixv.  4  and  Isa.  Ix.  6)  ]>aiJ  him  tribute  of 
gold,  silver,  and  much  incensi.  Similarly  Sargon  (715 
B.C.)  in  his  Annah  mentions  the  tribute  of  Shamsi,  queen 
of  Arabia,  and  of  Itamara  of  the  land  of  Saba', — gold  and 
fragrant  spices,  horsea  and  oamefe. 

Tho  earliest  Greek  accounts  of  the  Sabsean.<;  and  other 
Sonlh-Arabian  peoples  are  of  the  3d  century  B.C.  Erat> 
sthenes  (276-194  B.C.)  in  Strabo  (.':v.  4,  2)  says  that  the 
extreme  south  of  Arabia,  over  against  Ethiopia,  is  inhabited 
I  .  ur  great  nations, — the  Mina^ns  (Metraioi,  Mijvaioi; 
Mii'in  of  the  inscriptions)  on  the  Red  Sea,  whose  chief 
city  is  Cama :  next  to  them  the  Sabseans,  whose  capital 
b  Mariaba  (Mariab  of  the  inscriptions) ;  then  the  Cata- 
banes  (Katibin  of  the  i-.scriptions),  near  the  Straits  of 
BAb-al->?andeb,  the  seat  of  whoso  king  is  Tamna  ;  fourthly, 
and  farthest  east,  the  people  of  Hadramaut  (Chatrnir.ctit*), 
with  their  city  Sabota.  The  Catabar.cs  produce  frank- 
incense and  Hadramaut  mjTrh,  and  there  is  a  trade  in 
these  and  other  spices  with  merchants  who  inake  the 
journey  from  .^laca  (Elath,  on  tho  Gulf  of  'Aljaba)  to 
Minaa  in  seventy  days;  the  Gab.-eans  (the  Oaba'sln  of  the 
inscriptions,  Pliny's  Gebanitae)  take  forty  days  to  go  to 
Hadramaut.  This  chort  but  important  a/id  well-informed 
notice  is  followed  a  little  later  by  that  of  Agiitharchides 
(120  B.C.),  who  speaks  in  glowing  terms  of  the  wealth  and 
greatness  of  the  Sabaeans,  but  seems  to  have  less  exact 
information  than  •  I^ratosthenes.  He  knows  only  the 
Sabxans  and  thinks  that  Saba  is  the  name  of  their  capi- 
tal He  mentions,  however,  the  "  happy  islands  "  beyond 
the  straits,  the  station  of  the  Indian  trade  (§  103).  Arte- 
midorus  (100  B.C.),  quoted  by  Strabo,  gives  a  similar 
ftccount  of  the  Sabacans  and  their  capital  Mariaba,  of  their 
wealth  and  trade,  adding  the  char«.cterLstic  feature  that 
each  tribe  receives  the  wares  and  passes  them  on  to  its 
neighboais  as  far  as  Syria  and  Mesopotamia. 

The  accounts  of  the  wealth  of  the  Sabacans  brought  back 
by  traders  and  travellers  excited  the  cupidity  of  Rome, 
and  ^Ar.gustus  entru.^ted  jElius  Gallus  with  an  expedition 
to  South  Arabia,  of  which  we  have  an  authentic  account 
in  Strabo  (xvi.  4,  22).  He  hoped  for  assistance  from  the 
friendly  Nabat.ea?js  (7.1'.) ;  but,  as  they  owed  everything 
(o  their  position  as  middlemen  for  the  South-Arabian  trade, 
which  a  direct  communication  between  Rome  and  the 
Saboeans  woidd  have  ruined,  their  viceroy  Syllaeus,  who 
did  not  dare  openly  to  refuse  help,  sought  to  frustrate  the 
emperor's  scheme  by  craft.  Instead  of  showing  the 
Romans  the  caravan  route,  he  induced  them  to  sail  from 
Cleopatria  to  Leucocome,  and  then  led  them  by  a  circuitous 
■way  through  waterle.M  regions,  so  that  they  reached  South 
Arabia  too  much  weakened  to  effect  anything.  But  the 
expedition  brought  back  a  considerable  knowledge  of  tho 
country  and  its  products,  and  the  Rom?  \  leader  seems  to 
have  perceived  that  the  best  entrance_  to  South  Arabia 


was  frorii  the  havens  on  tho  coast.  So  at  least  wo  may 
conclude  when,  a  hundred  years  later  (77  a.d.,  as  Dillmanu 
has  shown),  in  tho  /■(•n/./iw  of  an  anonymous  contemporary 
of  Pliny  (§  23)  we  read  that  Charibacl  of  Znfar,"  "  tho 
legitimate  sovereign  cf  two  nations,  the  Homcrites  and 
Sabieans,"  maintained  friendly'  relations  with  Rome  by 
frequent  embassies  and  gifxs.  Pliny's  account  of  Yemen, 
too,  must  1)6  largely  drawn  from  tho  expedition  of  Gallus, 
though  he  also  used  itineraries  of  travellers  to  India,  like 
the  I\-r\p!us  Maris  Eri'thrsei  jn&t  quoted. 

Nautical  improvements,  and  tho  discovery  that  the 
south-west  monsoon  (Hippalus)  gave  suro  navigation  at 
certain  seasons,  increased  tho  connexion  of  tho  V/est  with 
South  Arabia,  but  also  wrought  such  a  change  in  the  trade 
as  involved  a  revolution  in  the  state  of  that  country.  The 
hegemony  of  the  Sabteans  now  yields  to  that  of  a  new 
people,  the  Homerites  or  Hiniyar,  and  tho  king  henceforth 
bears  tho  title  "king  of  the  Himyarites  and  Sabieans." 
Naval  expeditions  from  Berenice  and  Myoshormus  to  the 
Arabian  ports  brought  back  the  information  on  which 
Claudius  Ptolemy  constructed  his  map,  which  still  surprises 
us  by  its  wealth  of  geographical  names. 

Sabsean  colonies  in  Africa  have  been  already  mentioned. 
That  Abyssinia  was  peopled  from  South  Arabia  is  proved 
by  its  language  and  writing ;  but  the  difference  between 
tho  two  languages  is  such  as  to  imply  that  the  settlement 
was  very  early  and  that  there  were  many  centuries  of 
separation,  during  which  the  Abyssinians  were  exposed  to 
foreign  influences.  New  colonies,  however,  seem  to  have 
followed  from  time  to  time,  and,  acdording  to  the  Periplus 
(§  16),  some  parts  of  the  African  coast  .were  under  the 
buzerainty  of  tho  Sabrean  kings  as  late  as  tho  Saboeo- 
Himyaritic  period ;  the  district  of  Azania  was  held  for  the 
Sabaean  monarch  by  the  governpr  of  Maphoritis  (Ma'ifir), 
and  was  exploited  by  a  Saboean  company.  Naturally 
difficulties  would  arise  between  Abyssinia  and  the  Sabsan 
power.  la  tho  inscription  of  Adulis  (2d  century)  the 
king  of  Ethiopia  claims  to  have  made  war  in  Arabia  from 
Leucocome  to  the  land  of  the  Saba;an  king.  And  the 
Ethiopians  were  not  without  successes,  for  on  tho  Greek 
inscription  of  Aksijm  (c.  the  middle  of  the  4th  century) 
King  .(Eizanes  calls  himself  "king  of  the  Aksumites,  the 
Homerites,  and  Kaidan,  and  of  tho  Ethiopians,  Sabieans, 
and  Silee."  More  serious  was  the  conflict  under  Dhii-Nu'As 
(Dhil-NuwAs  of  Ihe  Arab  historians)  in  the  beginning  of 
the  6th  century ;  it  ended  in  the  overthrow  of  the  Him- 
yarite  king  and  the  subjugation  of  Yemen,  which  was 
governed  by  a  deputy  of  the  Aksumite  king,  till  (about 
570)  the  conquerors  were  overthrown  by  a  small  band  of 
Persian  adventurers  (see  Persia,  vol.  xviii.  p.  613). 

With  the  exception  of  what  the  South-Arabian  Hamd4nl 
relates  of  his  own  observation  or  from  authentic  tradition, 
the  Mohammedan  Arabic  accounts  of  South  Arabia  and 
Sabaea  are  of  little  worth.  The  great  event  they  dwell  on 
is  the  bursting  of  the  dam  of  Ma'rib,  which  led  to  the 
emigration  northwards  of  tho  Yemenite  tribes.  We  may 
be  sure  that  this  event  was  not  the  cause  but  the  conse- 
quence of  the  decline  of  the  country.  When  tho  inland 
trade  fell  away  and  the  trafiic  of  tho  coast  towns  took  the 
sea  route,  the  ancient  metropolis  and  the  numerous  inland 
emporia  came  to  ruin,  while  the  many  colonics  in  the  notth 
were  broken  up  and  their  population  dispersed.  To  this 
the  Koran  alludes  in  its  oracular  style,  when  it  .speaks 
(xxxiv.  17)  of  well-known  cities  which  God  appointed  as 
trading  stations  between  the  Sabseans  and  the  cities  He 
had  blessed  (Egypt  and  Syria),  and  which  He  destroved 
because  of  their  sins. 

Inscriplions. — This  abstract  of  tho  history  of  Yomen  from  ancient 
sources  ean  now  ba  verified  and  supplemented  from  inscriptions. 
Doubts  as  to  the  i^catness  and  importance  u1  the  aaba:an  state,  aa 
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att^^ed  bv  the  ancienU,  and  as  to  the  existence  of  a  spccul  Satean 
^ting.  i:aUed  "  Musnaa."  of  which  the  Arabs  teU,  were  ^tUl  cur^n 
when  ^Tiebuhr.  in  the  ISth  century,  brought  to  Europe  the  fir^. 
TcSount  of  the  existence  of  ancient  inscnpt.ons  (not  seen  by  h.m- 
tein  in  the  neighbourhood  of  Yarim..    Following  this  hint,  SeeUen, 
S  ISIO,  was  atle  to  send  to  Europe,  from  porphyry  blocks  near 
Yarim,  the  fin,t  copies  of  Sabseaa  inscnption^    7v  r[  .T.'n  i  R^] 
however,  be  read,    feut  the  inscriptions  found  by  A\  ellsted  la  1834 
at  Hisn  Ghorab  were  deciphered  by  Gesenios  and  Rodiger.     Soon 
aftef  this  the  courageous  explorer  Araaud  discoTered  the  ancient 
ilariab    the  royal  city  of  the  Sabsans,  and  at  great  nsk  copied 
f  f?^.sii  iiiKrip  ioriS  and  took  a  plan  of  the  waUs,  the  dam,  and  the 
t.?t.re  to  the  Vast  of  the  city.     These,  with  other  inscnptions  on 
s-:Dne  and  on  bronze  plates  brought  homo  by  E!;S^^'?'f/"^"f'^„^ 
cautious  and  sound  interpreter  in  Osiander.      Thrhistorical  and 
t-eocraphical  researches  of  Kremer  and  Sprenger  gave  a  fresh  impulse 
to  inquiry       Then  Joseph  Halevy  made  his  remarkable  journey 
t-rouch  the  Janf,  visiting  districts  and  rums  which  no  European 
fMt  had  trod  since  the  expedition  of  Callus,  and  returned  with 
t:most  800  inscriptions.     Of  more  recent  travellers  S.  Langer  and 
L  Glascr  have  done  most  for  epigraphy,  while  Manzom  is  to  De 
remembered  for  his  excellent  geographical  work, 
r    The  alphabet  of  tho  Sabsean  inscripuons  is  most  closely  akin  to 
the  Ethiopic.  but  is  purely  consonantal,  without  the  rnodifications 
12  the  consonantal  forms  which  Ethiopic  has  devised  to  express 
Towels.     There  are  twenty-nine  l-tters,  one  more  than  in  Arabic 
Samah  and  Sin  being  distinct  forms,  as  in  Hebrew,     lliis  alphatet, 
wnich  is  probably  the  parent  of  the  South..lndian  character,  is  un- 
doubtedly derived   from   the   so-caUed   Phoenician   alphabet,   the 
connecting  Unk  being  the  f<«:ms  of  the  Safa  inscnptions  and  of  the 
Thamud.i:an  inscriptfons  found  by  Doughty  and  huting.     Of  the 
iatter  wo  can  determine  twenty-six  characters,  while  a  twenty- 
seventh  probably  corresponds  to  Arabic  i  (U).      A  sign  for  ^jo 
aiso  probably  existed,  but  docs  i^ot  occur  in  tho  known  inscriptions 
-  n  the  Thamudaan  and  Sabsan  alphabets  the  twenty-two  ongina 
?ha:nician  characters  arc  mostly  similar,  and  so  are  the  differentiated 
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forms  for  c  and  ^.  wliile  O,  i,  and  probably  also  fe  and  ^,  have 
been  differTntiated  in  different  ways.     This  seems  to  imply  that 


been  diiiereniiaiea  in  uiaeivm.  >i-j*      *•••- •-  -    ,  ^ 

the  two  alphabets  had  a  common  history  un  to  a  certain  point, 
hnt  parted  company  before  they  were  fuly  developed.  The  Tha- 
mudxan  inscriptions  are  fccally  nearer  to  I'hcenicia,  and  the  letters 
arc  more  like  tho  Phoiuiciau  ;  this  character  therefore  appears  to 
be  the  link  connecting  Phomician  with  Sabccan  writing.  It  may 
be  noticed  that  a  Thamuda;au  legend  has  been  found  on  a  Baby- 
Ionian  cylinder  of  about  1000  B.C.,  and  it  is  remarkable  that  the 
Sabaan  Mforo,   "write,"  aecms  to  bo  borrowed  from  Assyrian 

T:\,l"ianmtaae  of  tho  inscriptions  is  South  Semitic,  forming  a  link 
between  tlie  North  Arabic  and  the  Ethiopic,  but  is  much  nearer 
tho  former  than  tlic  latter.  To  the  deUils  already  given  in  the 
article  .Semitic  Lanbuaom  (vol.  xxi.  p.  653  »j.)  it  may  be  added 
that  of  the  two  dialecU  commonly  called  Sabaan  and  Min.-can  the 
latter  miglit  be  better  called  lUdramitic,  inaimuch  as  it  is  the 
dialect  of  the  inscriptions  found  in  Ha.lramaut,  and  the  Minojans 
8ctm  undoubtedly  to  have  onUred  tho  Jauf  from  UsdmmauL 

The  inscriptions  not  only  give  names  of  nations  corresponding 
to  thoio  in.  the  BiUle  and  in  classical  authors  but  throw  a  good 
d-al  of  fresh  light  on  the  political  history  of  Yemen.  The  inscrip- 
tions and  coins  give  the  names  of  more  than  forty-fiyo  faaba;.in 
kingii.  Tho  chronology  is  still  vague,  since  onlv  a  few  verj-.  late 
Inscriptions  are  dated  by  an  era  and  tho  era  itself  is  not  certain. 
But  the  nilor.  named  can  1«  .assigned  to  three  penwls,  according 
as  thry  Kar  the  title  "mukrab  of  Sal«,"  "king  of  Sab.o,  or  king 
of  S..ba  and  lUidin."  Tho  l.xst,  as  wo  know  from  he  Ak.uni 
iin.riptionn,  are  tho  latest,  and  those  with  the  title  "mukrab  must 
bo  the  earliest.  Four  princes  of  the  oMrst  i^rio-l  l~-.ir  lie  name 
Vatha-.mar,  and  one  of  these  may.  with  tho  CTeatc^t  prol.ability.  U, 


Yatnaamar,  ana  one  oi  lutTx;  ii,..j. -.. f     ,,    "  •  .     ^       ■■     , 

held   to  bo  the  "lumara  Saiiai"  who  paid  tribute  to  Sargon  of 
Asivna.     This  helps  ii«  to  tho  age  of  some  buildings  also.      Ihc 
-     '       -  ,,|  „f  JJ-•;i^  ..  1  ,-.,  ,!,;icea  wopo  tho  work  cf  this  ancient 
■  in  the  lt>tli  oon'ury  found  in  the 
,w  thim  a  thousand  veara  ago. 
extended  f.>r  l)eyond  .Vla'rib,  for 
1  and  nionuinentJ  in  tho  Jauf. 
.  t<-ik  the  pUiio  of  tho  mukrab, 
■     '     •  i-    i-ith,  or  a  little 
irv  inscription 
.1  dih  and  Na'til 
...1  and  lUidiii,  aon  ■  ui  Kirin  Vanhab, 
,.irh  i»  Identical  with   lh<j'\Ufta/m  of 
■   tho  lime  of  the  Koman  invaaion,  tho 
I  at  the  Inflaenca  of  that  event  od  tho 


the  fortress  of  Mawiryat  (now  Hisn  Ghorab)  bears  the  date  »<(>; 
and  is  said  to  have  "been  erected  'when  tho  Aby.«:nians  overran 
the  country  and  destroyed  the  king  of  Himyar  and  his  pnnces. 
Referring  this  to  tne  death  of  Dhii  Kuw-ls  (525  A.D.),  Halevy  hies 
115  ac.  as  the  cooch  of  the  Sabaan  era.  ThU  ingenious  combina- 
tion accords  well'  with  the  circumsUnce  that  the  oldest  dated  lu- 
scriptioD,  of  the  year  3S5  (270  A.D.),  mentions  'Athur,  Shams  and 
other  heathen  deities,  w:.Ue  tho  inscriptions  of  582  (467  a.d.)  and 
673  (453  A.D.),  so  far  as  they  can  be  read,  contain  no  name  of  a. 
heathen  god,  but  do  speak  of  a  god  Rahmandn— that  is,  the  Hebrew 
Rahman,  "tho  compassionate"  (Arabic,  Al-Rahman>,  agreeably 
with  the  fact  that  Jewish  and  Christian  influences  were  powerful  ill 
Arabia  in  the  4th  century.  The  only  objections  to  Halevy  s  hypo- 
thesis are  (1)  that  we  know  nothing  of  an  epoch-making  event  in 
115  B.C  and  (2)  that  it  is  a  little  remarkable  that  the  latest  dated 
inscription,  of  the  year  669  (554  A.D.),  shoiJd  bo  twenty-five  years 
later  than  the  Abyssinian  conquest.  An  inscnplion  found  bv 
Wrede  at  'Obne  is  dated  "  in  the  year  120  of  the  Uon  lu  Heaven, 
which  we  must  leavo  the  astronomers  to  explain. 

The  inscriptions  throw  considerable  light  not  only  on  the  Saho^ans 
but  on  other  South-Arabian  nations.    The  Mino?ans,  whose  impoi+> 
ance  has  been  already  indicated,  appear  in  the  inscnptions  as  only 
second  to  the  Sabieans,  and  with  details  which  have  put  an  end  to 
much  guesswork,  eg.,  to  the  idea  that  they  are  connectedwith  Muia 
near  Mecca.     Their  capital,  Ma'in,  lay  in  the  heart  of  the  Sabeai. 
country,  forming  a  sort  of  enclave  on  the  nght  huid  of  tho  roaa 
that  leads  northward  from  Ma'rib.     South-west  of  ila  in,  on  tlie 
west  of  the  mounUin  range,  and  commanding  the  road  from  San  a 
to  the  north,  lies  Barikish,  anciently  Yathil,  which  the  inscriptions 
and  Arabic  geographers  always  mention  with  Ma'in.     The  third 
Minrean  fortress,  probably  identical  with  the  Kd^a  of  the  Greeks, 
lies  in  the  middle  of  tho  northern  Jauf,  and  north  of  tho  other  two. 
The  three  Minrean  ciUdels  lie  nearly  in  this  position  (.  • .),  with  old 
Sabaan  settlements  (Raiam)  all  round  them,  and  even  with  som» 
Saba»n  places  {c.j.,  Nask  and  Kamna)  within  tho  tnanglo  they 
form.     The  dialect  of  tho  Xlina;ans  is  sharply  distinguished  from, 
tho  Sabsans  (see  above).     Tho  inscriptions  have  yielded  the  name* 
of  twenty-seven  Miniean  kings,  who  wen)  q,uite  independent,  and, 
as  it  would  seem,  not  always  friends  of  the  SaK-uins,  for  neither 
dynasty  mentions  tiie  other  on  its  inscriptions,  while  minor  king! 
and  kingdoms  are  freely  mentioned  by  both,  presumably  when  they 
stood  under  the  protection  of  tho  one  or  the  other  respectively. 
Tho  Minecans  were  evidently  active  rivals  of  tho  Sahean  inBuence, 
and  a  war  between  tho  two  is  inco  mentioned.      In  Ha^ramaut 
<hcy  disputed  the  hegemony  with  ono  another,  the  government 
there  being  at  ono  time  under  a  Mina-an,  at  another  under  a  batwan 
prince,  while  tho  language  shows  now  tho  one  and  now  the  other 
influence.      The  relipons  also  of  the  two  powers  present  many 
points  of  agreement,  with  some  noUble  dilTerenees.     1  hus  puuling 
as  the  fact  appears,  it  is  clear  that  the  Min.Tans  formed  a  sort  of 
political  and  linguistic  island  in  the  Satean  country.     The  ongin 
of  the  Mina-ans  from  Hadramaut  is  rendered  probable  by  the  pre- 
dominance  of  their  dialect   in  tho   inscriptions  of  that  country 
(except  in  that  of  HLsn  Ghorab),  by  the  rule,  already  mentioned, 
of  a  Miuttan  prince  in  llai^ramaut,  and  by  Pliny's  statement  (//.  i\ .. 
xii.  63)  that  frankincense  waa  collected  at  SaboU  (the  capiUl  of 
Hadramaut ;  inscr.  DUC),  but  exported  only  through  the  Gebanites 
whoso  kings  received  custom  dues  on  it.  compared  with  liL  8>, 
where  he  tpeaka  of  Miniran  myrrh  "in  qua  et  Atramitica  eat  et 
Oeblanilica  et  Ausaritis  Gel.banitjnim  roKUo,"  &c.,  implying  that 
Mimean  myrrh  was  really  a  Hadramitc  and  Gelvanite  proiluct.     AH 
thisBiiggesU  a  close  connexion  between  the  Mnwans  and  Hacjra- 
niaut ;  and  from  the  Mina-an  inscriptions  wo  kno-v  that  tho  Gel«nite« 
were  at  one  time  a  Min;ran  race,  and  stood  in  high  favour  with  the 
queen  of  Ma'in.     Thus  we  are  led  to  conclude  that  the  Minaeana 
wer»  a  Hadnimito  aettlcment   in  the  Jauf.  whose  object  w"  «» 
aecuro  the  northern  trade  road  for  their  rro-lucts.     %Ve  cannot  but 
see  that  their  fortified  posts  in  the  north  of  the  Salxran  kingdom 
.     .       .     .     ■  .,  . *  .  ....1  .»  i>i;.... /«ii    r;ii  AAV11   "Attinmnt 
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see  that  their  loriinea  posia  in  mv  iiui^,,  i..  ...«  ^ _.„...„.....- 

had  a  strategical  puri»iM  ;  and  so  Pliny  (xii.  54)  say.,  Altingunt 
et  Miniei.  p-igu'  alius,  per  qu<.>  cvehitur  imo  IramiU  anjuMo  [from 
Hadiamaut).  Hi  primi  eommercium  turia  fecen>  maiimeque  exer- 
cent.  a  quibu.  et  Minirum  dictum  rsL"  Besides  Ihii  road,  they 
had  tho  aearouto,  for,  according  to  Pliny,  thoir  allies  the  Gcl>anites 
held  the  port  of  Ocelii.  If  the  Jlina-ans  were  later  Immigranta 
from  Hadramaut,  we  can  understand  how  thry  are  not  mentioned 
in  Gen.  x.  In  later  times,  as  is  proved  by  the  Min^an  co'ony  in 
AI-'OIA,  which  Euting  has  revealed  to  n«.  they  .upermeded  the 
S.bctani  in  soma  parts  of  the  north.  In  tho  'Ola  iiiwrinliona  we 
read  the  names  of  Minw.n  kiugn  and  g-vK  >otAl.le  »l»  is  the 
mention  in  1  Chron.  iv.  41  of  the  "Bedouin  cncampmenta 
(D'iwiH)  and  lh«  Ma'inim"  amitten  bv  the  Simeonile.,  which 
may  pouibly  refer  to  tho  dettrortion  of  a  Jlinn  h,  i  ro. 

leclej  by  thmo  Bedouina     The  L.XX.  at  Ira.l  rrr.  by 

M.ra/«.i.     It  sernn  Md  to  ronir.-ture  that  the  M >" 

nrrord  with  the  liomans  under  Aim.  <:«llu..  .vet  it  is  m..T-«"itl.y 
that  no  Uinasan  town  ia  namod  among  the  cities  which  thai  fntni 
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imttojti.  though  niin  f«U  on  N»»k  «nd  K»mn»,  which  li«  insids 

•!"n;?rrir'!r«3;m  to  indict,  that  th,  monarchic,  of  South 

.     ,  '■  •■  -  -  ■•    ■!!•,•  following  tho  father, 

it  --K-"-  ,'.,HlcAmobctvfccn,  ajitwr. 

l„?W,„ir  r,„a  also  in  North  AraW 

fo^^HiVn^^u.  Si..l.  X...  .,.,..,  :h.>,  ,h.  fir^t  chUd  born  toon. 

of  tho  maKnatM  after  a  kii..!;  camo  to  tlio  tl.rouo  was  bis  dcsi^iialcd 

^  tho  wives  of  ilu>  inat;n.it>  >  who  wore  I'^'P'""'  *'  "'" 

■  v,ion  wtro  carvfully  wAtchcd  and  the  first  child  bora  was 

.  as  heir  to  tho-kini-h'm.     Thcro  seems  to  be  a  mistako 

lu  tU  :.rst  mrt  of  tl  '  ;  «hat  Eratcsthauea  will  have 

«id  is  thai  L  oU,-si  .  :.o  kin?  was  tho  J"'Kn»  ^'J  ™«- 

t««,r      This  law  of  M ,  1  uns  how  wo  ropcatedlv  find  two 

iines  named  toRc-her  anions  the  Sahxans,  and  almost  always  lind 
Ji"«^."  ™  ,,,.,  Slina-ans  ;  the  «cond  king  is  tho  heir.  Tho  pr.n- 
lir,],  ■  "  .  „  we  know  from  North-Arabian  hutory,  gives  rue 
..  ' ,  -.nU.o  rerolutioni,  and  was  probably  oltou  yiolatol 
of,  Im-ct  heir.  On  tho  other  hand,  it  rcaiUly  leails  to 
■  limited  power  of  election  by  the  mafrnates,  ,ind  in  fact  good  Arabian 
K>ua-es  speak  of  »;ven  electoral  princes.  Some  inscr.ptions  name, 
■ides  t'.     '  ■ -tnus,  whose  olhco  soems  to  ha' 


mus,  whose  olhco  soems  lo  naTC  been 
•tarif,  qioHvmus,  and  rosAtlir,  "sacri- 
^^^..-    ^  :.;  are  signed  by  him  at  the  beginning 

Ud  the  end,  al.d  ho  ain«;-.ri  with  the  king  on  coins. 

L/.a..n.-In  spite  ofthe  many  ruins  ottempks  and  inscnptions, 
the  reli^on  of  the  S.b.«ns  U  objure.  Most  of  the  many  »>"" 
"gods  are  mer,>  names  that  appear  and  vantsh  again  in  particular 
dUlricts  and  temples.  Of  the  great  national  gods  of  tho  Sab.^ans  and 
Minxaus  we  know  a  little  more.  Tho  worship  of  tho  heavenly 
Wies,  for  which  there  is  Arabic  evidonce,  had  really  a  gr^t  placo 
in  Yetien.  Sun-worship  s.ems  to  have  been  peculiar  to  the  Sabtcans 
ind  Hamdaniles  ;  and.  if  the  Sabis  of  Sabota  (Plmy)  was  m  fact  the 
,an  a-i'v  Sh^ms.  this  must  b«  ascribed  to  babtcan  inlluenco.  1  ho 
Sil         ■  VIS  a  goddess,  while  the  chief  divinity  of  the  Minreans 

•    tar  a  male  figure,  worshipped  under  several  forms, 
of  V,  .iimone^t  are  the  Eastern  'Athtar  and  'Athtar  Dliii 

Kabd.  Wadd  and  Xikrah,  the  gods  of  love  and  hate,  aio  possit)ly 
ouWothcr  forms  of  the  two  -AthUrs.  The  Sabtcans  also  recognize 
•Athur  ;  but  with  them  he  is  superseded  by  Almakah,  who,  accord- 
ing  to  Hamdini,  U  the  planet  Venus,  and  therefore  is  identical  wuh 
'Athtar.  The  moon-god  Sin  appears  on  an  inscription  of  Shabwat ; 
hut,  ac-ording  to  Hamdani,  iraubas,  "the  drier,  was  the  Sabsean 
moon-god.  On  tho  Shabwat  inscription  'AthUr  is  the  father  of 
Sin,  and  it  is  noteworthy  that  these  two  deities  a  so  appear  as 
nearly  related  in  tho  Babylonian  legend  of  'Ish tar  s  descent  to 
Hades,  where  'Ishtar  is  conversely  the  daughter  of  the  god  bin. 
The  mother  of  'AthUr  on  another  inscription  is  probably  the  sun. 
We  find  also  the  common  Semitic  11  (El)  and  a  DhuSamai  answer- 
ing to  the  northern  Ba'al  Shamayim.  Three  gods  of  the  inscriptions 
are  named  in  the  Koran,-Wadd.  Yaghiith,  and  ^asr.  In  the  god- 
name  Ta'Ub  ther«  may  b«  an  indication  of  tree-worship.  1  he  many 
minor  deities  mav  be  passed  over  ;  but  wo  must  mention  tho  sanc- 
tnary  of  Riydra,  with  its  images  of  the  sun  and  moon,  and,  according 
to  tradition,  an  oracle.  In  conformity  with  old  Semitic  usage,  pil- 
crimages  were  made  at  definite  seasons  to  certain  deities,  and  the 
SabaMm  pilgrim  month.  Dhii  Hijjatan,  is  the  northern  Dhu  1-Hijia. 
The  ontlinw,  and  little  more,  of  a  few  of  the  many  temples  can  still 
be  traced.  Noteworthy  are  tho  elliptic  form  of  the  chief  temples 
in  Ma'rib  and  Sirwah,  and  the  castle  of  Nakab-al-Hajar  with  Us 
entrances  north  and  south.  ,       -,,         _      r„. 

Sacrifices  and  incense  were  offered  to  tho  gods.  The  names  for 
\lUr  imidkbaU)  and  sacrifice  (,dMbh)  are  common  Semitic  words,  and 
he  altar  of  incense  has  among  other  names  that  of  vuklar,  as  in 
Hebrew.  A  variety  of  spices— the  wealth  of  the  land— are  named 
•>n  these  alurs,  as  ramf,  /a<fanim,  costm,  tarum,  S:c.  Frankincense 
ppcars  as  iKldn,  and  there  are  other  names  not  yet  nndcrstood. 
rhegods  received  tithes  of  the  produce  of  trade  and  of  the  field,  in 
kind  or  in  ingots  and  golden  sUtues,  and  these  tributes,  with  frcewil! 
offerings,  erected  and  maintained  the  temples.  Temples  and  forti- 
fications were  oftin  combined.  The  golden  statues  were  votive 
offerin"s  •  tiros  a  man  and  his  wife  olfer  four  statues  for  the  health 
of  theU-  four  children  and  a  man  oilers  to  Dliii  Samai  statues  of  a 
man  and  two  camels,  in  prayer  for  his  own  health  and  the  protection 
of  his  camels  from  disease  of  tho  joints.  .  t     •  v 

Their  commerce  brought  thoSahxans  under  Christian  and  .Icwish 
influence  ;  and,  though  the  old  gods  were  too  closely  connected  with 
their  life  and  trade  to  be  readily  abandoned,  tho  great  change  in 
the  trading  policy,  .already  spoken  of,  seems  to  have  affected  religion 
u  well  as  the  sUte.  Ttie  inland  gods  lost  importance  with  tho 
(ailure  of  the  overland  trade,  and  Ju-Iaism  and  Christianity  seem 
for  a  time  to  have  conUnded  for  the  mastery  in  South  Arabia. 
Jewish  influence  apiKars  in  tho  name  Rahman  (see  above),  while 
efforts  at  Christianization  seem  to  have  pone  forth  from  several 
nlices  at  various  times.  According  to  I'hilostorgius,  the  Homcntes 
were  conrerted  under  Constantins  II.  by  the  Indian  Tlieophilus,  who 
buUt  churches  in  Zafar  and  Aden.     Another  account  places  their 


conversion  in  the  reign  of  Anaatasius  (401-518).  I"  Nejmn  Syrian 
missionaries  seem  to  havo  introduced  Christianity  (Noldeke).  Hut, 
as  the  religion  of  tho  hostile  Kthiopians,  Christianity  found  poli- 
tical o\>staclcs  to  its  adoption  in  Yemen  ;  and,  as  hcathenistn  had 
quite  lost  its  power,  it  is  inleliiKible  that  Dhii  Nuwas,  who  was  at 
war  with  Ethiopia  before  tho  last  fatal  stiiigglo,  became  a  Jew. 
His  expedition  against  Christian  Ncjruu  had  therefore  poliiical  as 
well  a.1  religious  motives.  Tho  Ethiopian  conquest  rather  hurt 
than  helped  Christianity.  Tho  famous  (:aliJ  (/mXijirla)  of  jlbniha 
in  San'.i  seems  to  have  been  looked  on  as  a  sign  of  foreign  domimoii, 
and  Islam  found  it  easy  to  supersede  Christianity  in  'i  omen. 

Coins. In  older  times   and   in  many  districts  coins  were  not 

used,  and  trade  was  carried  on  mainly  by  barter.  Nor  have  there 
yet  been  many  great  finds  of  coins  ;  indeed  most  of  tho  pieces  in 
Enropeau  collections  probably  come  from  the  same  hoard.  At  the 
same  time  tho  coins  throw  a  general  light  on  the  relations  of  ancient 
Yemen.  Tho  oldest  known  pieces  are  imitations  of  tho  Atheniiti 
mintage  of  tho  4th  century  B.C..  with  tho  legend  ASE  and  tho  owl 
standing  on  an  overturned  amphora.  The  reverse  has  the  head  of 
Pallas  with  a  Sabaian  N.  Of  vounger  coins  the  first  series  has  a 
king's  head  on  tho  reverse,  and  the  old  obverse  is  enriched  with  two 
Sab^an  monograms,  which  havo  been-  interpreted  as  meaning 
"  majesty  "  and  "  eponymus  "  respectively.  In  a  second  sencs  tho 
Greek  legend  has  disappeared,  and,  instead  of  tho  two  Sabeaii 
monograms,  wo  have  tho  names  of  tho  king  and  tho  eponymus.  A 
third  series  shows  Roman'  influence  and  must  bo  later  than  the  ex- 
pedition of  fiallua.  As  tho  standard  of  the  coins  of  Attio  type  13 
not  Attic  but  Babylonian,  we  must  not  think  of  direct  Athenian 
inflnenco.  Tho  tvpe  must  havo  been  introduced  cither  from  I  crsia 
or  from  Phoenicia  (Gaza).  One  remarkable  tetrr.drachm  with  tho 
Sabtean  legend  Abyath'i  is  imitated  from  an  Alexander  of  the  id 
century  B.C.,  tho  execution  being  quite  artistic  and  tho  weight 
Attic  There  are  also  coins  struck  at  Raydiiu  and  Harib,  which 
must  be  assigned  to  tho  Himyarite  period  (ist  and  2d  century  a. D.). 
The  inscriptions  speak  of  "bright  Uayyili  coins  in  high  relief,  but 
of  these  none  have  been  found.  They  also  speak  of  sola  pieces. 
The  sola"  in  late  Hebrew  answers  to  the  older  shekel  and  tho  men- 
tion of  it  seems  to  point  to  Jewish  or  Chri-stian  influence. 

1545:  In.^riplio,vs  in  lA.  Wimy^rilic  Chamcltr  in  the  BnUsh  Jl/««uj..  London 
1863  Prottorlus,  Beilr.  rur  Erklirung  dcr  /am;ar.  /..icAr  3  parts,  Halk,  18.  i- 
^4;  kremer,  Smiamhische  Sugt,  1S66;  Sprenger  AUc  Gmgr  Arub.ens.KS 
..'„..,.,'_     ..-  . t.-. . I.  t-/.. .,.■.-    vionn^    lfc77  ■  1(1..  Die  Burfleit  u.  ScAtosSfr 


1 1  D.  H.  MiiUer,  vol.  I.,  Leyden,  18M.    See  also  papers  by  Osbnaer.ZDM.C-.. 

xxxi  ixivil  ;  PrWeaux,  rr.  Soc.  B.W.  Auh..  1873 ;  DLrenbmirg,  Bat.  andUr. 
too^iriindon:  1867.  la  the  press,  D.  H.  MUller,  fmr'^P'^-'f'  ."'f'^M 
■1^1,  :.  .  CopiU  EuUr,n,.  Further  cp.  the  tiavels  o!  ^^ebuhr,  Scctzen,  Well- 
sled   Wrede,  Maltzan,  Balivy,  Manzoni,  and  Glascr.  (U.  11.  i') 

YENISEI.     See  Siberia  and  Yeniseisk. 

YENISEISK,  a  province  of  Eastern  Siberia,  wliich 
extends  from  the  Chinese  frontier  to  the  shores  of  the 
Arctic  Ocean,  with  an  area  of  992,870  square  miles— as 
large  as  one-half  of  European  Russia— has  Tobolsk  and 
Tomsk  on  tho  W.,  Yakutsk  and  Irkutsk  on  the  E.,  north, 
western  Mongolia  on  the  S.,  and  the  Arctic  Ocean  on  the 
N  (see  vol.  xxii.  pi.  I.).  Its  southern  extremity  being  in 
51°  45'  N.  lat.  and  its  northern  (Cape  Tcheluskin)  in  7'( " 
38',  it  combines  a  great  variety  of  orographical  types,  from 
the  Sayan  alpine  regions  in  the  south  to  the  tundras  of 
the  Arctic  littoral.  ,        ..         »       , 

The  border-ridge  of  the  high  plateau  of  north-western  Oro- 
Mongolia,  which  is  known  under  the  general  name  of  the  e^P"? 
Western  Sayans,  and  reaches  altitudes  of  from  7000  to 
8000  feet,  limits  it  in  the  south.  This  is  girdled  oil  the 
north-western  slope  by  a- zone,  nearly  100  miles  wide,  of 
alpine  tracts,  characterized  by  narrow  valleys  separated  by 
several  parallel  chains  of  mountains,  which  are  built  up  of 
crystalline  slates,  from  6000  to  7000  feet  high.  Hero  u 
the  impenetrable  forests  only  a  few  Tungus  families  find  s. 
precarious  living  by  hunting.  Towards  the  south,  m  the 
basins  of  the  tribuUaries  of  the  Tuba,  the  Sisim,  and  the 
Yus,  and  in  those  of  the  Kan,  the  Agut,  and  the  Biryusa, 
the  valleys  of  the  alpine  tracts  contain  rich  auri  erous 
deposits,  and  numerous  pold-wa.shing3  have  been  ectablished 
along  the  taiffa.  In  53'  10'  N.  lat.  the  Yenisei  eniorgea 
from  the  mountain  tracts  into  the  wide  steppes  of  Abakan 
and  Minusinsk,  from  1500  to  2000  feet  above  sea-level, 
which  extend  along  the  base  of  the  mountain  region  nortli- 
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eastwaros  towards  the  tipper  Lena.  A  flattened  hage  of 
mountains,  hardly  attaining  more  than  3000  to  3500  feet, 
Bhoots  north-east  from  the  Kuznetskiy  Atatau  (see  To:usk) 
and  separateii  the  dry  steppes  of  Minusinsk  and  Abakan 
from  |the  next  terrace  of  plains,  from  1200  to  1700  feet 
in  height,  which  also  stretches  in  a  north-eastern  direction 
from  BamanJ  in  the  Attai  to  Krasnoyarsk,  and  into  the 
upper  basin  of  the  ViluL  Another  system  of  mountains, 
known  under  the  general  name  of  the  Yeniseisk  Taiga, 
rises  on  the  outer  border  of  this  terrace,  in  the  space  be- 
tween the  Upper  Tunguska,  or  Angara,  and  the  Podka- 
meunaya  Tunguska.  This  system  consists  of  several 
parallel  chains  running  south-west  to  north-east,  from  2500 
to  3500  feet  in  altitude,  though  they  are  much  lower  on 
the  left  bank  of  the  Yenisei,  and  passing  on  north-eastwards 
into  the  basin  of  the  Olenek.  For  many  years  past  the 
Yeniseisk  Taiga  has  been  one  of  the  richest  auriferous 
regions  of  Siberia,  not  so  much  en  account  of  the  per- 
centage of  gold  in  its  alluvial  deposits  (which  are  poor  in 
comfjarison  with  those  of  Olekminsk)  as  on  account  of  the 
facilities  for  supplying  the  gold-fields  with  articles  of  food 
produced  in  the  steppes  of  Minusinsk. 
Low.  Beyond  the  Yeniseisk  Taiga  begin  tne  lowlands,  which 

land*  at  no  point  rise  more'  than  a  few  hundred  feet  above  the  sea 
and  which  slope  gently  towards  the  Arctic  Ocean.  They 
are  covered  with  lakes,  thin  forests,  and  marshes ;  and,  as 
they  approach  the  ocean,  they  assume  more  and  more  the 
characters  of  barren  tundra,  devoid  of  tree  vegetation  and 
covered  with  lichens.  Beyond  70°  N.  lat.  trees  occur  only 
along  the  courses  of  the  rivers.  Two  ranges,  however, 
break  the  monotony  of  the  lowlands, — the  Tungus.skiy 
ridge,  which  stretches  north-east  between  the  Khatanga 
and  Anabara  rivers,  and  the  Byrranga  Mountains,  which 
run  along  the  north-western  shore  of  the  Taimyr  peninsula. 
Arctic  The  shores  of  the  Arctic  Ocean  are  indented  by  deep 

tbores.  estuaries,  that  of  the  Taz  penetrating  600  miles  into  the 
interior  of  the  continent,  and  that  of  the  Yenisei  300  miles. 
Gyda  Bay,  between  the  estuaries  of  the  Ob  and  the 
Yenisei,  and  Taim3rT,  Thaddcu.s,  and  Khatanga  Bays,  are 
wide  and  deep  indentations,  ice-bound  almost  all  the  year 
round.  Taimyr  peninsula,  which  protrudes  as  a  massive 
block  of  land  between  the  Yenisei  and  the  Khatanga,  is 
an  utterly  barren  stony  tundra. 

Geolog;.  Id  the  louth  ara  the  eranitcs  and  granitic  ayenitea  of  the  border- 
ridge  of  the  plateau.  In  the  alpine  region  all  varietica  of  crjTtal- 
line  Klatea — f^eiuea,  diorite  alatea,  talc  and  mica-sehista,  and  clay 
alates — are  found,  the  latter  bciu^  auriferous,  and  the  i^hole  inter- 
aectf^l  with  dylfea  and  Tcini  of  protogene,  dioritoa,  porphyry, 
niarhle,  and  quartz.  The  aatno  cr^'Ht.iUine  rockii  ap;  mf  t  with  in 
tlie  Kuznct«kiy  Alatau,  the  Yeniseisk  Taisa,  and  the  Byrranga 
Mountains.  The  plains  are  liuilt  up  of  Silurian,  Deronian,  Car- 
boniferous, and  Tnnaaic  limestones  end  sandstones,  with  extensive 
freshwater  deposits  of  the  Jura^iic  period.  Chalk  and  Kooene  ilo- 
pmitj  arc  met  with  farther  north.  The  mountain  ngion  bears 
traces  o?  extensive  glariation,  and  the  lowlands  of  having  been 
rovtred  during  the  jtost-Cilacial  perio^l  with  immense  lakes  and 
marshy  tundras,  where  thousandn  of  mamtpoths  and  rhinorerows 
».^-.  i.,,-.,.,i  ^i,.^(.  ,^j{|i  other  (now  fossil)  reprrscntativca  of  exlinet 
■  Tertiary  mammata.  All  the  country  gives  evi- 
)<ecn  covcrttd  with  numberless  lakes  during  the 
La 

U'iierals.      "S'-  -^dingly  rich  in  all  4cin<la  of  metal)  and  minerals. 


Vhem,  has  its  source  in  marshM  to  the  ivest  of  Lake  Kossogol  at  a 
height  of  more  than  5000  f«t.  .\s  far  as  the  Russian  frontier  its- 
course  crosses  the  plateau  at  an  altitude  of  not  less  than  3000  feet , 
on  entering  Yeniseisk  it  pierces  the  gieat  border-ridge  and  the 
series  of  parallel  chiins  of  the  alpiue  region.  At  Saransk  (53"  10' 
N.  lat)  it  emerges  from  the  highiands  and  traverses  the  elevated 
steppes,  receiving  the  Abakan  on  the  left  and  the  Tuba  on  tha 
right.  In  55°  N.  lat  it  suddenly  turns  to  the  north-east,  skirting 
the  base  cf  a  low  range  of  hills,  on  the  northern  slope  of  which 
flows  the  Tehulrm,  a  tributary  of  the  Ob,  separated  from  tha 
Yenisei  by  an  isthmus  only  6  miles  in  width.  The  poisibility  of 
connecting  at  this  point  the  two  great  river-s)'stems  of  Sileria  has 
often  been  discussed  ;  the  diffictilty  is  that  the  Tchutym  valley  is 
440  feet  higher  than  the  other.  A  little  below  KrasTjoyarsk  the 
Yenisei  is  joined  by  a  great  tributari-,  the  Kan,  and  farther  north 
by  the  Angara  or  Upper  Tunguska,  wliich  brings  the  waters  of  Lake 
Baikal  *  and  is  navigable  from  Irkutsk,  notwithstanding  a  scries 
of  rapids  in  its  middle  course.  The  right-hand  tributaries  of  the 
Ob, — the  Ket,  the  Tym,  and  the  Vakh, — approach  the  Yenisei  so 
closely,  and  their  sources  are  so  thoroughly  inosculated  with  thoaa 
of  the  left-hand  tributaries  of  the  Yenisei,  that  the  question  of  con- 
necting  tho  two  systems  by  means  of  a  canal  has  been  more  than 
once  raised  ;  indeed  something  has  been  done  to  connect  the  Great 
Kas,  a  tributary  of  tho  Yenisei,  with  the  Ket — a  boat  with  soma 
150  cwts,  of  cargo  having  already  passed  from  the  one  to  the  other.* 
A  railway  across  the  narrow  isthmus  between  the  Tchutym  and  tha 
Yenisei  is  nowregarded  as  the  best  solution  of  the  question.  la 
61°  N.  lat  the  Y'enisei,  already  more  than  two  miles  broad,  divides 
into  several  branches,  which  wind  amidst  many  islands,  and  has 
several  daugeroua  rupids.  Then,  before  piercing  a  ridge  of  hiUa, 
it  expands  into  a  kind  of  lake,  10  miles  across,  just  above  its  junc- 
tion with  tho  Podkamcimaya  Tunguska.  Almost  exactly  at  the 
Arctic  Circle,  opposite  Tunikhansk,  it  receives  from  the  right 
another  large  tributary,  the  Lower  Tunguska,  which  rises  within  a 
short  distance  of  tho  upper  Lena.  The  Y'enisei,  thus  augmented, 
becomes  more  than  6  miles  wide  in  lat  68°.  Its  estuar>' begins  at 
the  village  of  Dudino,  and  has  a  breadth  of  40  miles  ;  it  contains 
numberlc?3  islands.  The  great  river  narroi^-s  once  mope  (12  miles) 
K'fore  entering  the  Arctic  Ocean  (Yenisei  Bay),  after  a  total  coarse 
of  more  than  3000  milea.  It  is  navigable  on  its  middle  and  lower 
courses,  steamers  plying  between  Krasnoyarsk  and  Minusinsk,  as 
also  en  the  lower  \  enisci.  Its  mouth  has  been  visited  almost  every 
year  of  late  by  steamers  from  Norwaj*  or  Great  Britain  ;  and  it  is 
expected  that  regular  communication  will  b«  established  between 
Dudino  and  European  ports. 

The  climate,  though  very  severe  throughout,  offers,  as  might  be  CTinute. 
expected,  great  ■varieties.  Tho  Minusinsk  steppes  have  a  dry  and 
relatively  mild  climate,  so  that  they  are  sometimes  called  the  Italy 
of  Siberia.  At  Krasnoyarsk  (55*  1'  N.  lat)  the  climate  is  mora 
severe,  and  the  winds  ara  exceedingly  disagreeable.  Th«  yearly 
fall  of  snow  is  so  small  that  the  winds  blow  it  sway  in  the  neigh- 
bourhood of  tho  town  ;  hence  a  circuit  has  to  be  made  by  the  eon- 
voys  of  sledges  to  avoid  it  or  the  slcdgca  changed  for  wheeled 
carriages.  Yeniseisk  (58'  27'  X.  lat)  has  an  avcr.ige  temi-eraturo 
IkIow  freezing-point  and  at  Turukliansk  the  coldest  month  (Febru- 
ary) has  an  average  temperature  of  -  24*  Fahr.  On  tho  Taimyr 
peninsula  the  average  summer  temperature  hardly  reaches  45*. 
For  additional  particulars,  see  SinF.niA,  vol.  xx:L  p.  6. 

The  highlanns  of  Sayan  and  Atatau  are  thickly  clothed  with  Flor*. 
forests  of  cedar,  pitch-pine,  larch,  elder,  and  birch,  with  a  rich 
undergrowth  of  rhododendrons,  Btrhcris,  and  Riba  ;  the  Scotch  fir 
appears  only  in  tho  lower  and  drier  parts  of  the  Talleys.  The 
Bummita  and  slopes  of  the  mountains  ap*  strewn  with  debris  and 
boulders,  and  thickly  sheeted  with  lirhens  and  mosses  ;  but  thei« 
are  also  patelics  of  meadow  land  covered  with  flowers,  moat  of 
which  are  known  in  Kuroiw.  Still,  the  flora  is  poor  as  a  rule,  and 
I)r  MartianolT,  after  several  years'  collecting,  succeeded  in  gatherin({ 
only  T*1  spei-ien  nf  phsn<imgam».*  On  the  other  hand,  the  flors  of 
tl,/v;  •     •         ,    !    '  ••  ,,....--.  -„., 

st-r  ■' 

meo  ■-  '^' 

mon  (yramin^jr,  and  iu  Juno  aud  July  '  r 

fumed  br  the  P(\Uinaln^  Dinnthus.  Mfdici 


RlAm. 


trknUk. 
Ahitkan,  I 


Tha    wboln    iW 
affluent*.     The  '/ 
branches  (Bai-khcin,  i  lu-Ka' 


liic  basiQ  of  tho 

Iron  nr**  oerura 

'  iron. 

'"  very 


'■:  \v;i:;ii,  lue    v,  lu- 


the  Ull  > 

'    Ace.-r 
trrtm    1.ake    tiailiai,  tuu  a   volunio  ot    r^l,4oi>  vuli 
tIsvrMia,  r.».l  Sil».ri.n  Ceoirr.  Soc.,  ivil..  ISafl). 
'     ,     ,  ...  .  -(       .  .    .      .  ._       I  .1,.     l; 

Ibr 
at  1' 

JUIIitiOU   wittt   tttt*   K*A. 

•  N.  Martlnnoff.  •'  Materials  for  a  riora  of  tha  Nlnii>lnik 
in  TVwfy  of  Uie  Kaua  Society  of  Naturalist*,  al.  9,  IMit 
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K«t  per  aacoi'' 


Y  E  0  —  V  E  W^ 


743 


V'on. 


nur; 

till 

»p* 
•pc. 


ve: 

iOit 
Sir! 


\-ea. 


T- 


>rtna- 


Tcirai. 


tat  b!<i.'  m:i«v^  of  thf  till  rrrf'''n  ff.«<i.v-'f.'<i.  TIip  moadowj  of 
th,   .  ■   ■        ■  of  willorf,  iiopljr, 

^1  (  '.ivo,  uii  accDUiic  of 

jli^.j  ,  ^  1 1  st>  on,  nnj  the 

■    1  whuh  lejtoon  iho  tr.cs  ami  slirubs.     M.  Mar- 

iMirrat*  A  tAtn!  of  760  flowf  riin»  ind  760  crypto- 

,  ,.  ,^,yo 

;vJ).y 

r  MOItll- 

wanl  iho  iU'r*  ut  Vrtii><i.-*N  ts  bUtiiUr  in  ciidiucUr  la  itial  of  tlu) 
Sitwrian  lowUnJ*  («•■  ;>ii>;ria.  vol  ixiL  jj.  7).  In  tlio  ToinijT 
,^i,:       '.    -  '  ■1...    j-cciM  of  flowering  plants. 

)  >,  vol.  xiii.  ]'.  7. 

J  .    ■  Iv'cn  iiihaliiteil  from  A 

;*,  graves,  rofk  in- 
'■ivo  inhabitants  are 
,    ,,.,    ...1,,   .  .;   .,.^.,,.:.  ..:..!   Minusinsk.'    The 
.n  exIiiUit«  trices  of  all  thcso  pn-decessors  (see 
\!iTAR«V      N'lmfro-.i   survivals  of  Turkish  and 
Sanu).:;.  sUiiss  are  :  land  and  in  t!ie  Savans  ; 

tut   slim'  of  thfin  a:  ■"   numbers  (only  a  few 

bunaro.i,).    The  Kiilj .  ..;  tars,  the  Sagais,  the  Kyzyl 

and  Mil.t  T.irtars,  and  the  Kamasins  have  settlements  of  their 
own,  and  maintain  their  mtionn!  f.>j>tur<-<i ;  but  the  Karagasscs,  the 
Kotts  and  the  .\rint>'  '  '      '      li<i!'pear.'J,  and  aro 

represented  only  by  .i  s  of  the  Sayans.- 

The  T.:i.   >!-  s  nro  sc.it:  ..i.lo  tmils,  and  may 

nn::  XI,  or  less.     Several  hundreds  of  Yakuts  inhabit 

th'  district ;  and  in  the  tundras  between  the  Taz  and 

th(-  iT    a  f.'iv  h.iT'.  Ind  Osiiaks  (j.r.)  and  Yuraks  of 

the    -  !■■     ■       vinder  of  the  jiopuUtion,  which 

Duii.  :    4i7.'''    J  Ml   !-^'i,  consists  of  Russians, — partly 

exiles,  but  ui*.lly  voluntary  settlers.  Nearly  50,000  belong  to  the 
unfortunate  category  of  "settled"  exiles.  The  "indigeuos" — 
Tar---     ■^ "  -iaks,  ic. — nnmber  about  50, OOfl. 

T  .1  of  the  Russians  is  agriculture,  which  pros- 

per rnnary  of  the  province  ;  it  is  also  carried 

on  ;  k,  and  Atcliiiisk,  and  in  a  few  villages 

of  •  ■'  total  area  of  land  under  corn  being 

itv:;,.  ^    .  ,.. ....   ,,jO  acres.     'Wheat,  summer  and  winter 

lye,  oats,  barlev,  and  buckwheat  are  the  chief  crops.  Gardening  is 
carried  on  in  Minusinsk.  Cattle-breeding  is  in.portant,  especially 
in  Minusinsk.  It  has  been  estimated  that  there  are  in  Y'eniseisk 
•bout  270,000  horses,  240,000  cattle,  300,000  sheep,  and  30,000  rein- 
deer in  TuruVhansk.  These  figures,  however,  must  be  below  the 
true  onci.  The  cattle  being  kept  throughout  the  winter  in  the 
Bteppev  the  snow-storms  of  early  spring  i)rovc  (lis;istrous,  as  also  do 
tho  :  which  no  fewer  than  200,000  head  succumbed  in 

thv  '  .■  trict  in  18S1.    Hunting  and  fishing  are  an  import- 

ant :  aost  of  the  indigenes  and  for  many  of  the  Russians. 

The  manufattures  of  Yeniseisk  are  hardly  worth  mentioning,  all 
capital  being  engaged  in  gold-washing  or  in  commerce.  The  chief 
trade  is  in  furs  (ei[wrted),  and  in  groceries  and  manufactured  goods 
(imported).  The  gold-fields  of  the  Yeniseisk  Taiga  are  supplied 
nith  grain  and  cattle  by  river  from  the  Minusinsl-  region,  and 
withulc,  spiriU,  and  iron  by  the  .\ngara.  Attempts  have  recently 
been  made  to  stimulate  the  trade  in  tea  with  north-west  Mongolia. 

Yeniseisk  is  divided  into  five  districts,  the  chief  to\vns  of  which 
»re  Kr.A5XOYAPj(K  (j.v.),  the  capital,  which  had  17,155  inhabitants 
in  15'1  :  .^'-hinsk  (7190)  aud  Kansk  (4050),  two  small  towns  on 
th-'  in  highway,  of  which  the  latter  is  an  entrepot  for 

th"  .Minusinsfc  (6270)  on  the  Tuba,  close  by  its  junc- 

tioi i  --nisei,  which  has  now  a  small  but  excellent  natural 

history  and  cthnographi'^al  museum  ;  and  Yeniseisk  (7050),  the 
chief  entrepot  for  the  guld-mines  having  a  public  library  and  a 
natural  history  museum,  created  of  late  by  exiles,  Turukhansk 
(139)  ia  the  chief  town  of  a  vast  "region  "  (hrai).  (P.  A.  K.) 

YEOL.\,  a  municipal  town  of  India,  in  the  Nasik  district, 
Bombay  presidency,  ^Tith  a  population  (1881)  of  17,685 
(males  897"),  females  8710).  It  is  situated  in  20"  4'  10" 
N.  lat.  and  74°  30'  30"  E.  long.,  44  miles  east  of  Nisik 
town,  13  miles  sonth  of  Manwar  station  on  the  north-cast 
line  of  the  Great  Indian  Peninsular  Railway,  and  nearly 
12  miles  from  the  frontier  of  the  Nizam's  dominions. 
Ycola  is  a  flourishing  commercial  town,  tradiqg  in  silk 
and  cotton  good.s,  which  it  weaves,  and  in  gold-twist, 
which  it  also  manufactures. 

At  the  time  of  ita  foundation  Y'eola  was  under  the  emperor  of 


'  Besides  the  works  of  RadlolT,  aud  those  mentioned  in  the  btblio- 
iraphv  of  Semenoff's  Dictumary,  see  N.  SaveDkolT's  paper  on  recent 
ex;l —    -  '    -  ''i  of  East  Siberian  Gcogr.  Soc.,  xviL,  1S87,  and 

It'-  -  ,  '<  e/ the  Minusinsk  ilusfiim,  by  D.  Kltmentz. 

-   I  n>7i  (2  vols.,  Lcipsic,  1680)  contaics  full  ac- 

counts c:  tlii;  vuibu.  Turldib  tteios  of  Ycniieiak. 


Delhi ;  it  stibscquciitly  passed  into  Iho  lianda  of  the  rajaa  of  Satara 
and  thou  tho  pcshwis.  Finally  it  was  given  in  grant  to  Viihul, 
the  ancestor  ol  tlw  present  chief  of  Vinchu  ,  who  still  enjoys  the 
revenue  from  tho  lauds  attached  to  tho  town,  though  he  has  no 
authouly  within  it. 

YEO-MANKY  CAVALRY.     Sco  Volunteers. 

YEOVIL,  a  nmrkct  town  and  municipal  borough  of 
Somerset,  England,  is  situated  on  tlio  river  Yeo  or  Ivel, 
which  here  separates  Somerset  from  Dorset,  and  on  branch 
lines  of  the  London  and  South  We.stern  and  tho  Great 
Western  Railways,  40  nriles  south  of  Bristol  and  124  west- 
south-west  of  London.  Tho  streets  aro  regular  and  spa- 
cious, with  a  number  of  handsome  public  buildings.  A 
few  of  the  houses  are  of  con.<iderablo  antiquity,  but  within 
recent  years  tho  town  has  undergone  much  alteration. 
The  church  of  St  John  the  Baptist,  occupying  a  command- 
ing site  in  the  centre  of  Ihe  town,  is  a  largo  and  beautiful 
cruciform  structure  in  tho  Perpendicular  style,  consisting 
of  chancel,  nave  of  seven  hays,  aisles,  tr.insepts,  and  lofty 
western  tower.  It  is  described  by  Mr  Freeman  as  "a 
grand  and  harmonious  whole,  as  truly  the  work  of  real 
artistic  genius  as  Cologne  or  Winchester."  There  are  two 
ecclesiastical  parishes  witliin  tho  borough,  Hcndford  and 
Yeovil  Marsh.  The  principal  secular  public  buildings  are 
the  town-hall  In  the  Grecian  style,  erected  in  1849,  and 
the  corn  exchange.  There  are  a  reading  room  and  a  library 
in  conue.xion  with  the  young  men's  Christian  association 
and  mutual  improvement  society.  The  benevolent  institu- 
tions include  Woborne's  almshouses  for  si.\  men  and  six 
women,  the  portreeves'  almshouses,  and  a  few  smaller 
charities.  Water  is  obtained  from  Holywell,  8  miles  dis- 
tant, by  works  constructed  by  the  corporation.  Formerly 
tho  woollen  manufacture  was  of  some  consequence,  but 
this  industry  has  now  died  out.  The  staple  industry  is 
tlie  manufacture  of  gloves,  for  v\-hich  tho  town  has  long 
been  celebrated.  Brewing  and  brick-making  are  also 
carried  on.  The  agricultural  trade  of  Yeovil  is  of  some 
importance,  large  corn  markets  and  cattle  and  horse  fairs 
being  held.  The  corporation  consists  of  a  mayor,  four 
aldermen,  and  twelve  councillors,  who  hold  tlie  manorial 
rights  and  also  form  the  urban  sanitary  authority.  The 
town  has  a  commission  of  tho  peace,  and  petty  sessions  are 
held  both  by  the  county  and  the  borough  magistrates. 
The  population  of  the  municipal  borough  and  urban  sani- 
tary district  (area  about  700  acres)  in  1871  was  8527.  and 
in  1881  it  was  8479. 

Yeovil  was  a  borough  by  prescription.  Anciently  it  was  called 
the  town,  borough,  lordship,  and  hundred  of  Yeovil,  and  was  in- 
cluded in  a  district  which  soon  af^er  the  Conquest  was  taken  pos- 
session of  by  the  crown.  The  manor  of  Y'covil  included  in  this 
district  was  some  time  afterwards  assigned  to  the  rector  of  St  John 
the  Baptist  church,  and  was  incorporated  under  tho  name  of  tho 
portreeve  and  burgesses  of  \"eovil.  In  1418  it  was  resigned  by  tUe 
rector  to  Ilenrj'  V.,  who  gave  the  manor  to  the  convent  of  lUo  Virgin 
Mary  and  Saint  Bridget.  The  gi-ant  was  confirmed  by  Edward  IV. 
After  tho  dissolution  of  the  monasteries  tho  manor  was  Eettlc<l  hy 
Henry  VIII.  on  Catherine  Parr,  who  held  it  till  her  death.  In  1449 
tho  town  was  visited  by  a  fire,  by  which  117  houses  were  destroyed. 
In  1853  Yeovil  was  placed  under  tlie  Municipal  Act. 

YEW.  This  tree  (Taxus)  belongs  to  a  genus  of  Coni- 
ferai  in  which  the  ordinarily  woody  cone  is  represented  by 
a  fleshy  cup  surrounding  a  single  seed.  Usually  it  forms 
a  low-CTOwing  tree  of  very  diverse  habit,  but  generally  with 
dense  spreading  branches,  thickly  covered  with  very  dark 
green  linear  leaves,  which  are  given  oft"  from  all  sides  of 
the  branch,  but  which,  owing  to  a  twist  in  the  base  of 
the  leaf,  become  arranged  in  a  single  series  on  each  side  of 
it.  The  trees  are  usually  dicecious :  the  male  flowers  are 
borne  on  one  individual  and  the  female  on  another,  although 
instances  occur  in  which  flowers  of  both  sexes  are  formed 
on  the  same  tree.  The  male  flowers  are  more  or  less  globu- 
lar and  occur  in  the  axils  of  the  leaves.  They  consist  of  a, 
number  of  overlapping  brownish  scales,  gradually  increasiag. 
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in  size  from  t>»low  upwards  and  surroundir^g  a  naked  stali 
that  bears  at  its  summ'  i  head  of  anthers.  Each  anther  has 
a  flat  five-lobed  top,  something  like  a  shield  ;  from  its  under 
surface  five,  six,  or  more  pollen  cases  hang  down,  and 


V 


.^  h:'  .4 


l*l*v .—  '^      / 


#•■  ->^ 


(•1)         ^       ^  *    (5""'  ^  '^)  W(^' 

Venr.  (1)  Slioot  Avith  male  fiowerb ;  (2)  leaf  aud  in  section, 
iTugnifed  ;  (3)  fruit ;  (4)  male  flowers  ;  (5)  stamens  ;  (6),  (7)  female 
flower  in  dilTexent  st-iges  ;  (8)  section  of  female  flowers,  ma^ified. 

these  open  lengthwise  to  liberate  the  globose  pollen-grains. 
Each  flower  thus  consists  of  a  number  of  monadelphous 
stamens ;  but,  according  to  the  older  view  of  its  structure, 
each  stamen  constitutes  cf  itself  a  single  flower,  the  whole 
mass  being  considered  ai  an  amentaceous  inflorescence  or 
catkin  of  numerous  monandrous  flowers.  The  female 
flowers  are  also  placed  each  separately  in  the  axil  of  a  leaf, 
and  consist  of  a  number  of  overlapping  scales,  as  in  the 
male.  These  scales  surround  a  cup  which  is  at  first  shallow, 
green,  and  thin,  but  which  subsequently  becomes  fleshy  and 
red,  while  it  increases  so  much  in  length  as  almost  entirely 
to  conceal  (he  single  straight  seed.  It  is  clear  that  the 
structure  of  the  female  flower  differs  from  that  of  most 
conifers  ;  but  the  structure  of  the  wood  and  other  characters 
forbid  it.)  being  separated  from  them  exccDt  as  a  subdi- 
visi'-n  {Tnsarf^c'). 

The  poisonous  properties,  referred  to  by  classical  writers 
such  as  C;esar,  Virgil,  and  Livy,  rejsidc  chiefly  if  not  cn- 
'     '    '     ■'      "  ''  This,  if  eaten  by  horses  or  cattle, 

u  been  cut  and  thrown  in  heaps  so  as 
I'  .1  .  ■  .\  ii'  i»3  of  fermentation,  is  very  injurious. 
The  li.ivi  4  linvij  also  been  used  for  various  medicinal  pur- 
I>osi.  •  '•  '  •  ■  'I  "•:-'■  1  now.  The  succulent  por- 
tion "irmlcM;  bat  it  is  probable 
that  ■  "  incd  in  the  seed.  As, 
how  ,  the  ta.Htc,  the  danger 
'roil.  limber  tree  it  is  used 
'^os  ■  and  the  like,  where 
•tm 

1  T  largo  area  of  the 

nofl!!  .m  Amcrira  and   in 

^apan  tr^  ■  (.iniilar  that  by  some 

botat>i«t4   xu,^    _.-   _..  , ^   _..,^r  one  spccici      The 


varieties  grown  in  the  United  Kir.gdom  arc  verv-  numerous 
one  of  the  most  striki.'ig  be::;;  that  known  as  the  Irish 
yew, — a  shrub  with  the  pyramidal  or  columnar  habit  of 
a  cyijress,  in  which  the  leaves  spread  from  all  fides  of  the 
branches,  not  being  twisted,  as  they  usually  are,  out  of  their 
original  position.  In  the  ordinarj-  yew  the  main  branches 
spread  more  or  less  horizontally,  and  the  leaves  are  so  ar- 
ranged as  to  be  couveiiiciitly  exjiosed  to  the  influence  of  the 
light ;  but  in  the  variety  in  question  the  branches  are  mostly 
vertical,  and  the  leaves  assume  a  direction  in  accordance 
with  the  ascending  direction  of  the  branches. 

The  yew  is  a  favourite  evergreen  tree,  e'th^r  f"r  plsntin?  ?»»«- 
ratcly  or  for  hcilgvs,  for  which  it?  dense  rr  '       '     !. 

The  wood  is  very  hard,  close-gmincd,  an'i  :t 

internally.     Its  younger  branches,  owinj  ^.     ..  ,     ^-e 

furincrly  used  for  boivs.  The  planting  ul  llie  yew  in  cliurcliy»rds 
was  at  one  time  supposed  to  nave  I'een  done  with  a  view  to  the 
supply  of  yew  staves.  But,  while  importation  from  abroad  was 
festered,  there  seems  to  have  been  no  statute  enforcing;  tbe  cultiva- 
tion of  the  yew  in  Great  Btiuin  ;  on  the  otlier  Jiand.  a  statute  of 
Edw.int  1.  (cited  in  Garii.  Cliron.,  6tU  -March  18S0)  states  that  the 
trees  were  often  planted  in  churchyards  to  defend  the  church  from 
high  winds.  Be  this  as  it  maj,  yews  of  htijjtrtize  and  great  antiqoity 
still  exist  in  various  parts  of  the  country  in  the  vicinitv  of  cliiirdics. 
S'Jiae  of  these  arc  of  historic  interest ;  but  it  is  hardly  pruiknt  to 
cite  either  the  measurements  or  the  allcpitious  as  to  age,  the  cir- 
cumstances under  which  ibe  estimates  Were  framed  being  different 
in  each  case.  Accurate  compaiative  measurements  made  on  a  uni- 
form pian  would  be  very  serviceable.  Tlie  Crowlmrst  yew,  men- 
tioned by  Evelyn  as  30  feet  in  circumfcrenrc,  \vas  still  in  cxistonco 
in  ISre  (Gard.  CViro.t..  aid  July  1676).  The  large  yew  at  Anker- 
wyke  near  Staines,  with  a  trunk  27^  feet  in  circuraferenie,  micht 
wi-li  have  been  in  existence  in  1215,  when  M.igna  Charta  was  signed. 
Considerable  interest  also  attaches  to  the  line  yew  in  Bu'khnd 
churchyard  near  Dover,  which  in  iSSO  was  removed  to  a  distance 
of  60  yards.  The  trunk  had  been  split  so  that  it  had  a  diicction 
nearly  i>arallel  with  the  soil.  This  huge  tree  w-as  moved  with  a 
ball  of  soil  round  its  roots,  16  feet  5  inches  by  15  feet  S  inches,  br 
3  feet  6S  inches  in  depth,  the  weight  of  the  entire  niajs  being  esti- 
mated at  56  tons.  The  dimensions  of  the  tree  iu  ISSO  were  M 
follows — "  circumference  of  the  main  trunk,  2-  feet ;  of  the  tij-rigbt 
portion  of  the  tnink,  C  feet  10  inclies  ;  second  horizontal  tn^nk,  10 
feet  10  inches  ;  do.,  south  limb  forking  off  at  9  feet  from  tip-  main 
trunk,  7  feet  10  inches  ;  do.,  v.cst  limb  forking  off  at  9  feet  from 
tlie  main  trunk,  S  feet  8  inches  ;  extent  of  branches  from  centre  of 
main  trunk  southwards,  30  feet  10  inches,  and  from  north  to  south 
48  feet;  they  extend  from  the  main  trnnk  weslnarJ  33  feet." 
The  tree  was  replanted  so  that  the  horiaontal  poitions  were  replaced 
in  their  original  erect  position  aud  the  uatural  symmetry  restottd 
{Card.  Chron.,  1st  May  ISSO). 

YEZD.     Sec  Yazd,  p.  733  above 

YF.ZO.     See  Japax. 

YOH-CHOW  Fr,  a  prefectural  city  in  the  Chinese 
provincji  of  Hexvnan  ("  south  of  the  lakes  "),  stands  on  high 
ground  on  the  east  side  of  the  outlet  of  Tung-tini;  Lake, 
in  29'  18'  N.  Int.  and  113°  2'  E.  long.  The  district  in 
which  Yoh<how  Fu  stands  is  the  ancient  habitat  of  thp 
aboriginal  San  Miao  tribes,  who  were  subs«quently  deported 
into  north-western  China,  and  who,  judging  from  some  of 
the  non-ChincSe  festival  customs  of  the  people,  would  ni>- 
pear  to  have  left  traditions  l>chind  tlicm.  The  prr<'cn» 
city,  which  was  built  in  1371,  is  about  3  miles  in  circum- 
ference and  is  entered  by  four  gates.  The  walls  are  high 
and  well  built,  but  were  no*,  strt'ng  enough  to  keep  out  the 
Taipir.g  rebels  in  lt<.'i3.  Situated  l>ctwccn  Tung  ting  Lake 
and  the  Vang-tzc-kianp,  Yoh-chow  Fu  forms  a  de-pi'it  for 
the  native  proelucts  of  the  province  wliirh  arc  di-.-tincd  for 
cxi>ort,  and  for  foreign  goods  on  their  way  inl.ind.     In 

18s:>  for^jipn  goods  to  the  value  of  28,22S  tn> '    •     - it 

from  Hankow  to  Yoh-chow  Fu,  the  principal 

grey  shirting,  oil,  and  lead.     The  city  is  i:.~,  e  ...  ,^.-o 

miles  from  rckiog,  and  contains  n  population  of  nb«nt 

60,000. 

YOKOII.VMA,  sitnafcd  in  35*  2G'  .13'  N.  lat,  and  139'. 
38'  39'  K.  long,  (sec  map  in  vol.  xxiii.  p.  433),  i«  the  most 
important  of  tho  five  ports  in  J.-ipan  open  by  treaty  to 
foreign  commerce  and  residence,  both  on  account  of  iU 
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proximity  to  Tokio,  tho  capital,  and  of  the  extent  of  its 
tniile.  I(  stAnds  ou  a  plain,  extending  along  the  hny  of 
Tokio  and  shnt  in  by  hills,  ono  of  which,  towards  tho 
south-east,  terminates  in  a  promontory  called  llonmoku- 
misaki  Its  area  extends  over  '873  of  a  square  mile,  of 
irhich  "26  is  occupied  by  tho  foreign  settlement.  Tho 
clima:e  is  variable,  the  range  in  temperature  being  from 
95*  to  43*  Fahr.,  and  tho  mean  temperature  57°'7.  The 
cold  io  winter  is  severe  owing  to  the  prevalence  of  northerly 
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rUu  of  Vokoliamx 

Winds,  while  the  heat  is  great  in  summer,  though  it  is 
tempered  by  sea  breezes  from  the  south-west.  The  rain- 
fall is  large — according  to  Dr  Hepburn's  observations 
(1S63-1869)  69i  inches  annually.  In  1859,  when  the 
neighbouring  town  of  Kanagawa  was  opened  to  foreigners 
under  the  treaty  with  the  United  States,  Yokohama  was 
an  insignificant  fishing  village ;  and  notwithstanding  tho 
protests  of  the  foreign  representatives  tho  Japanese  Govern- 
ment shortly  afterwards  chose  the  latter  place  as  the  settle- 
ment instead  of  Kanagawa.  The  town  has  since  increased 
so  rapidly  that  in  1886  the  population  was  111,179  (3904 
foreigners,  including  2573  Chinese,  256  Americans,  and 
625  British).  The  Japanese  Government  has  constructed 
various  public  buildings,  a  granite  breakwater,  and  a  cause- 
way 2  miles  long,  connecting  the  town  with  Kanagawa. 
Waterworks  on  the  most  improved  principle  have  been 
completed  recently,  the  water  being  supplied  from  the 
Sagamigawa.  The  foreign  settlement  consists  of  well- 
constructed  streets'  with  business  establishments.  The 
■wealthier  portion  of  the  foreigners  reside,  however,  on  a 
hilly  locality  to  the  south  of  the  town,  called  the  Bluff. 
The  land  occupied  by  foreigners  has  been  leased  to  them 
by  the  Japanese  Government,  20  per  cent,  of  the  annual 
rent  being  set  aside  for  municipal  expenses. 

The  harbour,  which  is  a  part  of  the  Bay  of  Tokio,  is 
good  and  commodious,- extending  from  Honmoku-misaki 
(Treaty  Point)  to  the  mouth  of  the  Tsurumi,  a  distance  of 
about  5  miles.  The  average  depth  at  high  water  is  about 
46  feet,  with  a  fall  of  tide  of  about  8  feet,  the  entrance 
being  marked  by  a  lightship  and  two  buoys.  There  are 
two  landing-places,  the  English  and  the  French  "hatoba''; 
but,  as  there  are  no  quays  available  for  large  vessels,  goods 
have  to  be  cirried  to  the  shore  in  junks.  Steamers  from 
San  Francisco,  Vancouver's  Island,  China,  ic,  call  re- 
gularly. A  railway  about  18  miles  long  connects  Yoko- 
hama with  Tokio.  This,  the  first  railway  in  Japan,  was 
constructed  in  1872.  Yokohama  is  the  terminus  of  the 
Tokaido  lino,  which  will  ultimately  connect  Yokohama 
with  Kioto,  the  former  capital. 

The  following  tabic  thowa  the  value  of  the  foreign  irade  of  Yoko- 
h*m*  frOiU  1878  to  1386 :— 


¥.x\^ntL. 

Imports. 

1S7S 

£3,116,Sl>6 
3,873,459 
3,792,991 
4,319,077 
6,451,803 
6,245,290 
4,381,026 

0,502,466 

£5,077,703 
•l,799,4.'iG 
5,378,3S5 
4,404,2,'i9 
4il55,G28 
3,925,3''^ 
3,967,6,4 

4,lio,'s42 

1879 

1860 

ISSl 

1882 

1883 .- 

1884 

18S5 

18S6 

Tho  figures  for  tlio  bullion  traJo  in  1880  wore — export  (golj) 
£9291,  (silver)  £1,243, 569;  import  (gold)  A'4776,(silver)i:i, 903, 010. 
The  reveiuio  from  custom  duties,  &c.,  in  the  same  year  was— export 
duties,  £212,587  ;  import  duties,  £198,866  ;  waieliouscs,  £1979  ; 
harbour  dues,  £1870. 

YOKOSUKA,  a  seaport  and  naval  station  of  Japan,  is 
situated  in  the  province  of  Sagami  and  on  tho  Bay  of 
Tokio,  12  miles  south  of  Yokohama  (see  map  in  vol.  xxiii. 
p.  433).  The  port  is  sheltered  by  hilKs  and  affords  good 
anchorage.  The  site  was  occupied  by  a  small  fishing 
village  until  1SG.5,  when  tho  shoguu'a  Government  estab- 
lished a  shipyard  there.  Since  then  it  has  grown  rapidly 
and  come  iuto  prominence.  In  18G8  tho  Japanese  Govern- 
ment converted  tho  shipyard  into  a  naval  dockyard,  and 
subsequently  carried  out  many  improvements.  ^In  1884 
tho  port  became  a  first-cla.s3  naval  station;  and  naval 
barracks,  warehouses,  ofiices,  hospitals,  ic,  were  estab- 
lished there.  A  large  number  of  ships-of-war  and  of  the 
mercantile  marine  are  always  found  in  the  port,  as  well  as 
an  increasing  number  of  foreign  vessels,  which  come  to  be 
docked  and  repaired.  The  dockyard  was  first  constructed 
by  French  engineers;  but  since  1875  tho  work  has  been 
entirely  in  the  hands  of  Japanese  engineers.  The  number 
of  hands  employed  is  about  2800.  There  are  three  dry 
docks  and  slips.  The  area  occupied  by  the  dockyard  and 
other  naval  establishments  is  7000  acres,  and  that  of  the 
town  270  acres.     The  population  was  5800  in  1888. 

YONKERS,  a  city  of  Westchester  county.  New  York,' 
United  States,  is  situated  upon  the  east  bank  of  the 
Hudson  river,  about  18  miles  from  its  mouth,  and  on  the 
New  York  Central  and  Hudson  River  and  the  New  York 
City  and  Northern  Railroads.  The  sipj  is  very  hilly,  con- 
sisting of  ridges  forming  terraces  parallel  to  the  river. 
The  city  had  in  1880  a  population  of  18,892  (12,733  in 
1870).  Yonkers  has  important  manufacturing  industries, 
principally  of  carpets,  hats,-r6ilk,  brass  goods,  elevators 
(lifts),  steam  engines,  and  machinery ;  but  it  is  chiefly  as 
a  residence  suburb,  being  within  an  hour  of  the  business 
centre  of  the  metropolis,  that  it  has  acquired  its  popula- 
tion and  importance. 

Yonkers  was  settled  by  the  Dutch  of  New  Amsterdam  about  the 
middle  of  the  17th  century,  and  was  held  as  a  manor  until  177S. 
In  1788  it  was  organized  as  a  township,  and  in  1872  it  received  a 
city  charter.   " 

YONNE,  a  department  of  central  France,  was  formed 
in  1790  partly  from  the  province  of  Champagne  proper 
(with  its  dependencies,  Scnonais  and  Tonnerrois),  partly 
from  Burgundy  proper  (with  its  dependencies,  the  county 
of  Auxerre  and  Avallonnais),  and  partly  from  GAtinais 
(Orleanais  and  lle-de-France).  It  lies  between  47°  18'  and 
48'  25'  N.  lat.  and  2°  50'  and  4°  20'  E.  long,,  and  is  bounded 
by  Aube  on  the  N.E.,  Cotc-d'Or  on  the  E.,  Nifevro  on  the 
S.,  Loiret  on  the  W.,  and  Seine-et-Marne  on  the  N.W. 
The  highest  elevation  (2000  feet)  of  the  department  is  in 
the  granite  mountains  of  ilorvan,  in  the  south-east,  where 
other  peaks  range  from  1300  to  1600  feet.  These  moun- 
tains are  flanked  by  limestone  plateaus,  from  700  to  1200 
feet  in  height,  traversed  by  the  Yonne  and  its  tributaries. 
Tho  department  belongs  wholly  to  the  basin  of  the  Seine, 
except  a  .small  district  in  the  .south-west,  which  belongs  to 
that  of  the  Loire.  The  river  Yonne  flows  through  it  from 
south  to  north-north-west,  receiving  on  the  right  bank  the 
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Cure  (with  iu  tributary  the  Coxxz.^i,  tlie  Serein,  the  Ar- 
man^on  (the  valley  of  which  is  traversed  by  the  Burgundy 
Canal  and  by  the  raitn-ay  from  Paris  to  Lyons  through 
Burgundy),  and  the  Vanne  (from  which  Taris  is  partly  sup- 
plied by  an  aqueduct).  To  the  west  of  the  Yonne  lie  the 
sources  of  the  Loing,  another  tributary  of  the  Seine,  and 
of  its  affluents,  the  Ouanne  and  the  Lunain.  The  Yonne 
is  navigable  throughout  the  department,  and  is  connected 
with  the  Loire  by  the  Canal  of  Kivernais,  which  in  turn 
is  connected  with  that  of  Briare  joining  the  Seine  and  the 
Loire.  The  climate  of  Y'onne  reserabk-s  that  of  Paris ;  but 
the  extremes  of  heat  and  cold  are  grea'teron  the  plateaus. 
The  annual  rainfall  is  27  inches  at  Auxerre  and  32  in  the 
east  of  the  department.  The  prevailing  winds  are  from 
the  south-west  and  west. 

Of  a  total  area  of  l,835,i75  acres  1,125,112  acres  aro  arable, 
■105,757  are  unJor  wood,  91,303  under  ^^nes,  79,366  under  grass, 
and  39,316  are  returned  as  occu|  i  d  \r  hcnths,  pasture-lands,  and 
marshes.     The  live  stock  in  1  '   41,295  horses,   12S0 

niuUs,  8-!38  asses,  126,636  cattle,  ;>  of  native  and  5S,416 

cf  superior  breed  (wool-clip  in  i;  .■  j  i^ns),  80,561  pigs,  and 
€ri6  goats-  There  were  also  21,411  beehives  (61  tons  of  honey). 
0.«n  are  fattsnud  and  the  wcIl-kno^^n  St  Florentin  cheeses  made. 
The  win'-s  of  Tonnerrc  ^nd  ,Auxerrois  are  the  finest  red  wines  of 
Lower  Burcundv,  and  those  of  Chablis  aro  the  finest  wliite.  The 
p:-:  ■•■  •'  —  ■  '■  '  -^ '  -  -re— wine  22,486,420  gallons  (.iverage  of 
t.  ",370  gallons),  wheat  5,500.000  bushels, 

r.  . ,'.  V.r.rlcy  948,750,  rats  4,677,750,  buck- 

1.  -=,  beetroot  for  fodder  25,060  tons, 

1  up  seed  13?,  hemp  99,  linseed  40, 

(  ,  ..  ,  .  . .  .,       ,..:,  clover  34,245,  lucerne  30,189,  and 

£  •.ins.     The  forests  consist  of  oak,  tcech,  elm,  hern- 

1  !  birch,  and  rc-plantations  are  being  made  with  dif- 

ferent 1:;_.1=  uf  I'ir.e  and  with  hrch ;  chestnut  trees  are  not  un- 
common.     In   13-0  700  ton?  of  peat  were  extracted;  and  there 

rr-  >•■      '   ■     ■  I'l ''■"'■  limestone,  and  of  cement,  ochre,  fossil 

]  '  chalk.     The  chief  industrial  establish- 

i,  -i  ni,663  tons  of  :r<>n  in  1?S2),  paper- 

I.  :  files  and  i    '  '  "   -  of  steel, 

i.anipagno  .'.  .factured. 

C  .;1,  ochre,  a?.  1     e.-qiorted  ; 

p  3  and   building  materials  aro  among  the  imports, 

'i  :  mibi  of  railway,  318  of  nntionnl  and  6755  of  other 

I  ■Actv:.y.     TI.  '  """,'-     '.  i  ISSl, 

About  '.:  ral 

I"..  - -  ,  irtmcut  con^i  ■         -        .-, ,    ^cof 

S.  n',  has  its  court  of  appeal  at  Paris,  its  academy  at  l>ijon,  and 
lu.l.-,ii>.,  to  the  '1i«tri''t  of  Orli-nns  nrmy  rnrp«.  It  i.s  divided  for 
ft  '  ■  >-     Places  of  note 

;  >0),  the  pictur- 

•  _  .  r  its  wines,  and 

Tonaerrc  ^4650),  for  its  wines  and  builaiiig  stones. 

P'.ate  Y'ORK,  a  northern  county  of  England,  is  bounded  E. 

XVIII.  Y,y  ti,g  Xorth  Sea,  N.  by  Durham  (the  boundary  line  l-ring 
formed  by  the  Tce.i),  S.  liy  Lincoln,  Nottingham,  Derby, 
and  Chf^ster,  and  W.  by  Lancaster  and  Westmorland.  It 
i  i  much  the  hrgest  county  in  England,  being  more  than 
(io'il'le  the  size  of  Lincolnshire,  which  ranks  next  to  it. 

II  '  irc-\  ii  ^,f'f<f!,851  acres,  or  nearly  C067  Square  mile."), 

■'i  of  the  surface  of  England.     Of  the  total 

■  1  Of  about  1173  3<iuarc  milts  arc  in  the 

i  '•  I  acres  or  about  2127J  square  miles 

:m(l   l,7G8,3SO  acres  or  about  2763 

I  ill  tlii;  Wtat  Riding.    The  city  of  York,  which 

:  linijtmtivp  diviiion  scimrate  from  tlio  Kidings, 

'  res  nr  about  3  square  miles. 

"■■  '.^?7'-        I  in  the  geological  etnirturo  of 

in  the  great  vnrii  ly  of  its  Bccncrj'. 

-  tlio  mtwt  part  ngtilar,  but  owing 

n  nearly  coincident  with  the 

V  inty  the  roiks  dip  towards  the 

'  I  is  from  north  to  south. 

r>r  the  western  hills  and 

11  nninnj'  tlio  harder 

I  A  portinn  of  the 

i  •  niHi,'    .  n  nil.  -.[>.'  Mil..     ,  '   ■  tllC  Cbcviotil, 

linn  north  and  wuth  thr>  wlicrc  it  hns 


an  average  breadth  of  about  30  miles.  The  strata  hero 
consist  of  (1)  Silurian  beds,  occupying  a  small  area  in  the 
north-west  corner  of  the  county;  (2)  the  Carboniferous 
or  Mountain  Limestone,  which  has  been  subjected  to  great) 
dislocations,  the  more  important  of  which  are  known  as  the 
North  and  South  Craven  faults ;  (3)  the  Y'oredale  series, 
consisting  of  shales,  flagstones,  limestone,  and  thin  seams 
of  coal;  and  (4)  the  Millstone  Grit,  forming  part  of  tie 
hilly  moorlands,  and  capping  many  of  the  loftier  eminences. 
In  the  AVcst  Kiding  the  Pennine  range  forms  part  of  the 
elevated  country  of  Craven  and  Dent,  wi'h  Whcrnsido 
(23S-1  feet),  Ingleborough  (2301),  and  Penyghent  (2270). 
Towards  the  east  it  gradually  declines  into  a  series  of 
moorland  hills.  Miekle  Fell  in  the  north-west  corner  of 
the  county  rises  to  a  height  of  2.5S1  feet.  The  scenery  ia 
the  western  part  of  the  North  Riding  is  somewhat  similar 
to  that  in  Craven,  except  that  the  lower  hills  are  of  sharper 
outline  owing  to  the  i>erpendicular  limestone  scars,  jj  To 
the  intermingling  of  the  limestone  with  the  softer  rocks 
are  due  the  numerous  "forces"  or  waterfalls,  which  ara 
one  of  the  special  features  of  the  scenery  of  this  district, 
the  more  remarkable  being  High  Force  in  Teesdale  and 
Aysgarth  Force  in  Wensleydale.  The  action  of  "water  on 
the  limestone  rocks  has  given  rise  to  extensive  caverns,  of 
which  the  best  examples  aro  those  of  Cl;\pham  and  Ingle- 
ton  in  the  West  Riding,  as  well  as  to  subterranean  water- 
courses. At  Briiuham,  Plumpton,  and  elsewhere  there  ara 
curious  fantastic  masses  of  rock  due  to  irre gul.tr  weathering 
of  the  Millstone  Grit.  The  Pennine  region  is  bounded  on 
the  south-east  by  the  Coal  Measures,  forming  the  northern 
portion  of  the  Derbysliire,  Nottingham,  and  Yorkshire 
coalfield,  which  in  Y'orkshire  extends  from  Sheffield  north- 
wards to  Leeds.'  To  the  east  the  Jlcasures  dip  Wncath 
the  Permian  beds,  of  which  a  narrow  band  crops  up  from 
Masham  southwards.  The  Permian  strata  are  overlain  to 
the  east  by  the  Trias  or  New  Red  Sandstone,  which  is 
scarcely  over  ex]>osed,  but  having  been  partly  worn  away 
is  covered  with  Glacial  deposits  of  clay  and  gravel,  forming 
the  low-lying  Vale  of  York,  extending  from  the  Tees  south 
to  Tadcasfer  and  east  beyond  York  to  >[.nrket  Weichton. 
Farther  east  the  Triassic  beds  are  overlain  l>y  Liaa  and 
Oolite.  The  Lias  crops  to  the  surface  in  a  curve  extending 
from  Redcar  to  the  Humber.  In  the  Mid'tlo  Lias  there  is 
a  seam  of  valuable  iron  ore,  the  source  of  the  prosperity  of 
the  Cleveland  region.  The  moorlands  extending  from 
Scarborough  and  \\1iilby  arc  formed  of.  Liassic  strata 
topped  with  beds  of  Lower  Oolite,  rising  pradi:ally  to  the 
north-cast  and  att^inini;  at  Burton  Head  a  height  of  1489 
feet,  the  (•'  .tion  of  the  Oolite  formation  in  Eng 

land.     In  i  .  bed  there  Is  a  seam  of  ironstont,  nn 

immense  nug^'d  uf  which,  in  Rosedale,  now  nearly  all 
removed,  formed  at  one  time  a  con.';)iiruous  cliff.  In  this 
district  there  aro  a  number  of  picturesque  eminences  capped 
by  Lower  Oolites,  and  among  th?  r:!ilorn  slojtcs  of  the 
moorlandj  there  are  several  cl  ■  fertile  valleys. 

Along  the  lino  of  the  Lt^wr  '  lo  is  a  scries  of 

low  flat  bills,  which  slope  .  ;r,!ir  the  clays  of 

the  Vale  of  Piokcri.ig.      i  nrc  covered  by  the 

Clialk,  fomiing  the  district  ol  llic  WoM.s,  which  n  •  . 
dips  Konthward.-'  below  the  clays  and  .".inds  of  Holden. 

T!  indented  at  any  part,  the  inktf  C>i>'. 

scar  .iiic  of   l>a}s.      I'xrrpt   in'llio 

Holdirip  J.  f^iun,  "  fur  mnth  as  iSahburn  is 

bold  and  rocky,  and  ,  icnt  variety  of  picturesque 

cliff  scenery,  while  !«  I'w  1!^  .-  ufs  there  arc  in  many  case!' 
lonj;  stretches  of  l<cautiful  nanils. 

YorkNlii  '         '■■■•'      ■         v  of  its  river  scenery,  ni\TnL 

in  which  i  d  by  Scotland.    The 

great  niiyi'riiy  ni  'u.  riM  is  i mu  irom  the  higher  west-fn 
regions  ond  flow  eastwards.     The  Tecs,  which  ri.ses  on  th» 
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ro  •'  ■'  T.krs  of  Cumberland,  forms  Ihroiigbout  almost 
it,  til  the  boundary  between  Yorksliiro  and  Dur- 

Iki  li  ■■■'.  .>»ral'."  rises  on  the  confines  of  Westmorland, 
and  after  a  semicircular  course  liy  Kichmond  joins  the  Ure 
a  few  mile*  below  Boroughbridge.  This  latter  river  flows 
in  a  similar  direction  some  miles  south  of  tho  Swale 
tt'roi  L  li  ttu'  beautiful  Wensloydale,  and  then  past  Jervaulx 
j\  ini,  and  Ripon.     After  its  junction  with  the 

.•^v  ~  the  name  of  the  Ousc,  and  on  being  joined 

by  the  Nidii  passes  by  York  and  Sclby,  beyond  which  it 
receives  the  Aire  and  the  Trent,  and  finally  it  falls  into 
the  Humber.  The  Wmrfe  flows  south-eastwards  from  the 
r.nnine  range  [xist  Uolton  Abbey,  Otley,  Wutherby,  and 
Tadcaster  to  tho  Ouso  near  Cawood.  Tho  Aire  rises  in 
full  stream  from  the  foot  of  Malham  Cove  in  Craven,  and, 
flowini;  p.\st  Sliipton,  Keighlcy;  and  Leeds,  receives  the 
CaUkr  ,it  C.vitlcfjnl,  and  falls  into  tho  Ouse  near  Goole. 
The  Kihblo  llows  southwards  through  the  district  of  Craven 
into  Lancashire.  The  Don  rises  in  tho  Pcnistono  moors, 
and  riowing  northwards  by  ShetEeld  and  Doncaster  falls 
into  the  Ouse  near  Goole.  The  Hull  flows  southwards 
thrc\iirh  tha  East  Riding  to  the  Humber  at  Hull. 

Lakes.  The  county  is  almost  destitute  of  lakes,  tho  only  sheets 
of  water  of  size  sufficient  to  lay  claim  to  that  title  being 
Semmer  Water  at  the  upper  end  of  Wensleydale,  Malham 
Tarn  at  the  bead  of  Airedale,  and  Hornsea  Mere  near  the 
tea-coast  at  Hornsea. 

MintnK  One  of  the  chief  sources  of  the  mineral  wealth  t>l  York- 
shire is  the  coalfield  in  the  West  Hiding,  tho  most  valuable 
seams  being  the  Silkstone,  which  is  bituminous  and  of  the 
verj-  highest  reputation  as  a  house  coal,  and  the  Barnsley 
thick  coal,  the  great  seam  of  the  Yorkshire  coalfield,  which 
is  of  special  value,  on  account  of  itssemi-anthracitic  quality, 
for  use  in  iron-smelting  and  in  engine  furnaces.  The 
average  yearly  production  of  tho  Y'orksbire  coalfield  is 
nearly  twenty  million  tons,  the  number  of  persons  em- 
ployed above  and  below  ground  at  the  coal-pits  being  over 
60,000.  Associated  with  tho  L'pper  Coal  Measures  there 
is  a  valuable  iron  ore,  occurring  in  the  form  of  nodules. 
Large  quantities  of  fire-clay  are  also  raised,  as  well  as  of 
gannister  and  oil-shale.  In  the  Middle  Lias  of  the  Cleve- 
land district  there  is  a  remarkable  bed  of  iron  ore,  of  which 
the  annual  production  is  over  six  million  tons,  tho  greater 
proportion  of  the  ore  being  converted  into  pig-iron  in 
Middlesbrough,  by  far  the  most  important  centre  of  pig- 
iron  manufacture  in  the  kingdom.  Altogether  the  pro- 
duction of  pig-iron  in  Yorkshire  is  nearly  one-third  of  that 
produced  in  England,  and  nine-tenths  of  the  produce  of 
Yorkshire  belongs  to  the  Cleveland  district.  Lead  ore  is 
obtained  in  the  Yorcdale  beds  of  the  .  ennine  range  in 
■\Vharfedale,  Airedale,  Niddesdale,  Swaledale,  Arkendale, 
and  Wcnsleydale.  Slates  and  flagstones  are  quarried  in 
the  Yoredale  rocks.  In  the  Millstone  Grit  there  are 
several  beds  of  good  building  stone,  but  that  most  largely 
quarried  is  the  Magnesian  Limestone  of  the  Permian 
series,  which,  however,  is  of  somewhat  variable  quality. 

Mibcnl        Yorkshire  is  noted  for  the  number  of  its  mineral  springs, 

*!»"«»■  chiefly  sulphureous  and  chalybeate,  the  principal,  besides 
those  at  Harrogate,  being  Askem,  Aldfield,  Boston  Spa, 
Croft,  Filey,  Guisbrough,  Hovingham,  and  Scarborough. 

Agricol-  yijn'cullure, — The  hilly  country  in  the  west  of  Yorkshire, 
tint  cTubr.T. irip  the  north-western  corner  of  the  North  Ridhig  and  a 
gTTjt  ;.ir:  of  the  AVc^t  Kjdiiir,%  is  chiefly  pasture  land,  sheep  being 
jrrazeil  o;i  the  higiier  grounds  and  cattle  on  the  rich  pastures  where 
the  liine'flfine  rock  pievails.  The  Vale  of  York,  with  an  area  of 
afaont  loco  s/|uare  miles,  includes  much  fertile  land  occupied  by 
all  kinds  of  cro]>s.  The  Chalk  doxrns  by  careful  cultivation  now 
fonn  one  of  the  best  soils  for  com  crops,  the  rotation  being  grasses, 
wheat,  turnips,  and  barley.  The  till  or  boulder  clay  of  Holdenicss 
is  the  richest  soil  in  Yorkshire.  A  great  part  of  Iho  land  in  this 
district  his  been  reclaimed  from  the  sea,  from  20,000  to  30,000 
acrei  beinc  protected  by  eiabuikments.     Tlie  Vale  of  Cleveland 


in  the  North  Riding  is  well  cultivated,  tho  higher  grounds  in  the 
district  twing  chietly  pastoral.  Tho  snmllest  proportional  area 
under  cultivation  is  in  tho  North  Riding,  600,820  acres  out  ol 
1,301,1)01  in  1^S7,  while  in  the  East  Killing  there  wcro  CGil,291 
ocros  out  of  S0l,7!)3,  and  in  tho  West  Riding  1,210,039  mtres  out 
of  l,ru",389.  Tho  proportion  of  permanent  pasture  is  hirgest  in 
tho  West  Riding,  £03,SM  acres  or  about  two-thirds  of  the  area 
under  cultivation,  while  in  tho  North  Riding  it  was  -188,958  acres 
ur  rather  more  than  one-half,  and  in  tho  East  Riding  only  191,519 
acics  or  considerably  less  than  a  third.  On  the  other  hand,  tho 
area  under  corn  ciops  in  tho  West  Riding  was  208,890  acres,  in  the 
North  Hiding  197,840  acres,  and  in  tho  Kast  Riding  261,102  acres. 
Wheat  in  18S7  occupied  06,311  acres  in  tho  East  Riding,  38,437 
in  the  North,  and  58,059  in  tho  West ;  barley  04,042  in  the  East, 
01,307  in  the  North,  and  54,592  in  tho  West ;  and  oats  101,410  in 
tho  lii3t,  85,554  in  tho  North,  and  81,314  in  tho  West.  Rye, 
beans,  and  pease  occupied  ooniparatively  small  areas.  Liquorice 
is  grown  in  the  neighbourhood  of  Pontefract.  Flax  is  still  grov/u, 
but  occupies  a  comparatively  small  are^,  only  SOS  acres  iu  1887. 
Green  crops  in  tho  East  Riiing  occupied  110,800  acres  (potatoes 
12,950,  turnips  75,590,  mangold  5297,  carrots  613,  cabbage,  kc, 
7419,  and  vetches,  &c.,  8931),  in  tho  North  Riding  78,089  (potatoes 
11.246,  turnips  5S,12i,  mangold  2379,  carrots  110,  cabb.'ige,  kc, 
3329,  and  vetches.  Sic,  3504),  and  in  tho  West  Riding  99,596 
(potatoes  23,044,  turnips  62,079,  mangold  3331,  carrots  250,  cab- 
bage, ic.,  2219,  and  vetches,  &c.,  8673).  Clover  and  rotation 
grasses  occupied  in  tho  East,  North,  and  West  Ridings  92,982, 
71,846,  and  85,075  acres  respectively,  and  fallow  land  10,388, 23,460, 
and  13,141  acres  respectively.  The  areas  under  orchards  in  1887 
were — in  the  East  Riding  849  acres,  in  tho  North  1015,  and  in  the 
West  1694,  tho  areas  under  market  gardens  being  520,  309,  and 
2652  acres,  under  nursery  grounds  104,  154,  and  807  acres,  and 
underwoods  (ia  1881)  14,480,  49,100,  and  66,014  acres  respectively. 
Horses  numbered  38,016  (23,503  used  for  aOTiculture,  14,533  un- 
broken horses  and  mares  kept  solely  for  breeding)  in  tho  East  Rid- 
ing, 40,384  (26,026  used  for  agriculture)  in  the  North  Riding,  and 
53,149  (35,180  used  for  agi'iculture)  in  tho  West  Biding.  These 
horses  are  only  such  as  arc  returned  by  occupiers  of  land,  and  do 
not  include  the  large  number  used  for  commercial  purposes.  Tho 
draught  horses  are  generally  of  a  somewhat  mixed  breed,  but  the 
county  is  famed  for  its  breeds  of  hunters  and  of  carriage  and  saddle 
horses.  A  breed  known  as'Cleveland  bays  is  much  used  in  London 
carriages.  HOrse-racing  is  a  favourite  Yorkshire  sport,  the  principal 
stables  being  at  Malton,  Beverley,  Doncaster,  and  Middleham. 
Cattle  in  1887  numbered  80,169  (26,211  cows  and  heifers)  in  the 
East  Riding,"162,4C2  (54,111  cows  and  heifers)  in  tho  North  Riding, 
264,878  (122,457  cows  and  heifers)  in  the  West  Riding.  The  breeds 
of  cattle  are  not  much  attended  to,  the  custom  in  the  hilly  districts, 
in  both  tho  West  and  tho  North  Riding,  being  to  purchase  lean 
cattle-at  tile  northern  fairs  to  fatten  for  tho  Lancashire  and  York- 
shire butchers.  Tho  Teeswater  breed  is,  however,  on  the  increase 
iu  Y'orksiiire.  In  Holuerness  there  is  a  short-horned  breed,  chiefly 
valuable  for  its  mifking  qualities.  Cheese-making  is  largely  carried 
on  in  some  districts.  Sheep  iu  18S7  numbered  iji  the  East  Riding 
429,252,  in  tho  North  Riding  638,320,  and  in  tho  West  RiJin" 
646,809.  The  Leicester,  the  Lincoln,  and  the  South  Down,  and 
croaics  between  the  Che\'iot  and  Leicester,  are  perhaps  the  most 
common  breeds.  Tho  old  Wolds  sheep  have  also  been  improved  by 
crossing  with  Leicesters.  The  total  number  of  pigs  in  the  East 
Riding  in  1887  was  46,332,  in  the  North  Riding  48,990,  and  in  tho 
West  Riding  71,887.  Though  tho  large  long-eared  breed  is  still 
kept,  the  small  breed  is  that  chieily  in  favour.  Largo  numbers  of 
pigs  are  kept  at  the  dairy  farms  and  fed  mainly  on  whey.  York- 
shire bacon  is  famed  for  its  flavour. 

According  to  the  latest  landowners'  Jldum,  1873,  tho  East  Rid- 
ing was  divided  among  19,576  proprietors,  iiosscssing  710,733  acres 
at  an  annual  value  of  £2,032,195,  or  about  £2,  17s.  2d.  per  acre. 
There  were  15,012  who  owned  less  than  one  acre  each,  and  there 
were  4049  acres  of  common  lands.  Tho  following  possessed  over 
10,000  acres  each  : — Sir  Tatton  Sykcs  34,010  acres.  Lord  Londcs- 
l-rongh  33,006,  Sir  G.  Cholmlcy  20,503,  Lord  Wenlock  19,453, 
Loid  Hotham  18,683,  W.  H.  H.  Broadley  14,208,  AVilliam  F. 
Bethel  13,396,  Lord  Leoonfield  13,247,  Lord  Middlcton  12,295, 
Crown  Property  12,230,  Viscountess  Downo  11,595,  and  T.  A.  C. 
Constable  10,981.  Tho  North  Riding  was  divided  among  16,313 
proprietors,  possessing  1,278,884  acres  at  an  annual  value  of 
£1,841,945,  or  about  £1,  8s.  9d.  per  acre.  Tho  following  owned  over 
10,000  acres  each  :— John  Bowes  48,887,  Lord  Fevor.sham  39,312, 
marquis  of  Ailesburv  15,370,  Loid  I3olton  15,419,  Viscount 
Downe  15,271,  earl  of  Carlisle  13,030,  Sir  G.  0.  AVombwclI  11,912, 
Lord  Londcsborough  11,884,  Mrs  D.  Harcourt  11,442,  Mrs  J.  T. 
D.  Hutton  10,902.  There  were  10,115  proprietors  who  possessed 
less  than  one  acre,  and  the  area  of  common  land  was  247,409  acres. 
The  West  Riding  was  diviilcd  among  76,913  proprietors,  possessing 
1,632,259  acres  at  an  annual  value  of  £8,1 99,840,  or  about  £5,  Os.  5  Jd. 
per  acre,  the  large  rental  being  due  to  tho  increased  rent  of  land  in 
towns.     There  were  59,496  proprietors  who  owned  less  than  ono 
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l''TvJn\:^^\Ti%  l^l^Moni:,^  17,591,  duke  of  Norfolk 
Earl  F,U.-.lUam  19  163  Am^rcw  m     ^        '        ^^       ...^   ^Valt.r 

M-  '   ■      iTuS  sTr  H  J  Tufton  1V.02,  T.  W.  S.  Stanhope  11,357, 
l\ro:;h'F«tsn"  05.  James  Farrer  11.0S8   marquis  of  Ripen 

ric.  di3UiXiTr„r-jtedwirs;vaTin  ^  ^,rt":'"sh?;^:it 

TinZ         ;,ll  ran,  nnics  bcin»  the  North  Eastern,  the  Manchester,  Sheffield, 

ind  Li  ,  "n    the  Uncashire  and  Yorkshire,  the  Midland,  and  the 

Great  Northern.     A  considerable  amoont  of  traffic,  especially  m 

coal,  is  carried  on  by  mean!  of  the  canals.  Ai.t^^t 

ilanu-  ManuMtura  and  Tradc.-Yov  many  years  an  "tensive  d.stnct 

factvres    in  the  West  Kiding  has  been  famed  for  ,ts  woollen  and  worsted 

and  r^anufactures.     The  early  development  of  ^^e  .ndustnr  w^  due 

trade.       partly  to  the  abundance  of  water  power  supplied  by  the  n-merous 

Stream    in  the  valleys  by  which  the  dUtrict  .s  indented  ;  and  m 

recent  times  the  happy  accident  of  the  proximity  of  coal  and  .r^^ 

has  enabled  the  industry  to  keep  pace  with  modern  requirements. 

The  West  RidinK  U  now  the  chief  seat  of  the  woollen  manufacture 

in  the  UniMd  KinHom,  and  has  almost  a  monopoly  in  the  manu- 

f"e  "re  of  worsted  cloths.    In  this  industry  nearly  all  the  important 


X      O    H     K  [COUNTT. 

is  divided  into  12  petty  and  special  sessional  divisions.  The  bjrongb 
of  Kingstonupon-Hall  has  a  separate  court  of  quarter  sessions  and 
a  commission  of  the  peace,  and  the  borough  of  bcverlcy  h.»s  a  com- 
mission of  the  peace.     The  riding  conuins  352  civil  parishes  with 


part  of  one  other,  viz., 


eacc.  1  ne  riuing  coniai"!>  •j*'*  ,.i»ii  ^ii.,,...o  t..v« 
r,  viz.,  Filey,  which  extends  into  the  North  Riding, 
h  is  entirely  in  the  diocese  of  York.-  The  North  Kiding  comprises 
11  wapentakes,  the  liberties  of  East  and  West  Langhaurph  and  of 
Whitbv  Strand,  and  the  municii«l  boroughs  of  Middlesbrough 
(55,934),  Kichnioiid  (4502),  and  Scarborough  (30,504).  It  is  diridfd 
into  19  petty  and  sjjccial  sessional  divisions.     The  boroughs  of 
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facture  ol  worsted  ciocns.    in  mis  iuuu»n  j  ..^-  .j  ... -  . 

town    in  the  Hiding  are  engaged,  Leeds  having  for  -^  ^t^c-^X 
almost  every  variety  of  woollen  and  worsted  cloth    Bradford  yams 
and  mived  worsted  goods,  D.wsbury,  Batley,  and  the  neighbouring 
Sutrict,  sho-ldv,  HuddersCeld  both  plain  goods  and  fancy  trouser. 
ings  and  coatings,  and  Halifax,  to  the  ncKhbo.irhood  of  "h.ch  the 
cotton  indus.ry  of  Lancashire  has  also  penetrated,  worsted  and  car- 
ets.    Next  to  the  woollen  industry  comes  the  mainifacture  of  iron 
„d  ste'el  machinery  and  imnlemenU  of  every  variety,  Leeds  being 
one  of  the  principal  seats  of*  all  kinds  of  mechanical  engineencg, 
and  Sheffield  of  iron  work  and  cutlery.     For  the  minor  manufuc- 
ture.in  the  district,  and  for  more  specific  details,  reference  mus 
t  made  to  the  separate  aiticle,  on  the  dilTeren     towns      Un 
compa.^lively  recently  agriculture  was  the  chief  calling  of  the 
Kort  h  Riding ;  but  the  dUcovery  of  iron  ore  in  the  Cleveland  repon 
has  led  to  the  formation  of  another  great  manufacturing  centre, 
mainly  .levoted  to  the  pro.luction  of  pig-iron    the  manufacturing 
^f  steel  by  the  basic  process,  and  iron  shipbuilding.     T  ,.  .ndust™ 
actintyof  the  East  Riding  .is  mostly  centred  in  Hull,  the  elm 

port  of  the  county,  although  the  La""'t".'-'=„P°^'r'.r"w^tTun<r 
«  the  i.rinciral  |>orts  for  the  trade,  csiHjcially  of  the  ^S  est  Riding. 
In  the  North  Riding  Middlesbrough  is  rising  into  imporUnce  as  a 
.hipping  port.  andVhitby,  though  not  progressing  as  a  port,  lias 
.  coLiSerable  coasting  trade.  The  Ssl.in;;  indnstrj-  which  .s  of 
minor  importance,  U  carried  on  at  Hull,  Uley.  Whitby,  and  Scar- 
borough, and  a  consid.-rable  number  of  villages.  _.,.^„„ 
Scarborough  is  by  far  the  most  attractive  and  thriving  watenng- 
nUec  north  of  the  Thame. ;  and  a  number  of  others,  such  as  ^\  hitl), 
Ijridlington.  FiUy.  and  S.ltburn.  are  rising  .yearly  in  repuU 
Among  othrs,  chiefly  of  local  celebrity,  are  Redcar,  Hornsea,  and 
wTlhernwa.  There  are  a  cnMlcrablo  number  of  inland  .pas  fre- 
quent  Jto  some  extent  by  person,  from  other  parts  of  the  county, 
but  the  only  one  of  wide  reputation  is  Harrogate. 

AHn-^nuLlian  and  /Vu(«n'^.-Yorkshire  ha.,  from  an  early 
-"    ■  •  .       .    !   into  three  riding^  each  of  which  has  a  lord 

•  Hidin^•  ha.  a  Kt.arate  court  of  quarter  sessions 

t),c  I' ace.  The  city  of  York  within  the 
mn'niciiNil  limit*  constitute,  a  l«^parate  division  of  the  county. 
?e  municipal  city  and  the  .in.ly  .-re  for  parlnmentary  pur,«.e, 
i,  ■  •  •  •'  North  Riding,  for  registrati..nj.iir|>ose3  in  the  hast 
p,  .11  other  i.ur|«...e.  in  the  West  fciding.     The  p.irlia- 

,'  ,   York,  whi.h  fomierlycitendeJ  beyond  the  mum- 

cLi  li.M.u;  ii  partly  in  the  North  and  |«rtlj  in  Ih.  F:a,l  Riding. 
tI"  following  lible  gives  the  ,.opulat,on  of  the  county  and  of  the 
three  riding,  in  1601,  1821,  1S71,  and  leSl  :  — 


lias   a  eomuiuwiw"   "i    i-"^    j«..»^v.        *tiv   t.uiiij^  ..«««•. ..^   ---   -. 
parishes  and  parts  of  five  others.     It  is  almost  entirely  in  the 
diocese  of  York  and  Ripon.     The  West  Riding  comprises  9  wapen- 
takes, the  city  of  Ripon  (7390).  and  the  municipal  boroughs  of 
Barnsley  (29,790),  Batlev  (27,505).  Bradford  (183,032),  Uewsbury 
(oo  637).   Doncaster  (21.'l39),   Halifax  (73,630),  Harrogate  (9*825, 
Hu'ddersfield  (81,841),  Leeds  (309,119),  Pontefract  (8798),  Rother- 
ham  (34,782),  Sheffield  (284,508),  Wakefield  (30,854),  and  Keighley 
(12,085).     The  riding  is  divided  into  25  petty  and  special  sessional 
1  divisions.     The  city  of  York,  the  boroughs  of  Bradford,  Doncaste^,' 
I  Leeds,  PonUfract,  and  Sheffield,  and  the  liberty  of  Riron  (including 
the  city)  have  separate  courU  of  quarter  sessions  and  commissions 
of  the  peace,  and  the  boroughs  of   Batley,    Dewsbury,   Ualiftx, 
Huddersfield.  and  Wakefield  have  commissions  of  the  jwace.     Tli« 
liberty  and  the  uorongh  of  Ripon  are  not  included  in  the  West 
Riding  for  the  purposes  of  the  county  rate,  but  are  rated  separately. 
The  riding  conUins  724  civil  parishes  and  parts  of  six  others.     It 
is  mostly  in  the  dioceses  of  York,  Ripon,  and  Manchester.     For 
parlianienUry  purjwses  the  East  Riding  is  formed  \n\a  three  divi- 
sions—Buckrose,   Holdcrness,  and  Howdenshiro,  each    returning 
one   member.      It  also    includes   the    parliamentary    borough   of 
Kingston-upon-Hull,  returning  three  members,  with  Mrt  of  the 
borough  of  York  city,  which  returns  two  members.     The  North 
Riding  for  parliamentary  purposes  is  formed  into  four  divisions, 
—Cleveland,  Richmond,  Tliirsk,  and  Whitby,  each  returning  one 
member       It  also  includes  the  boroughs  of  Middlesbrough  and 
Scarborough,  each  returning   one  member,  with  portions  of  th« 
boroughs    of  Stockton    and   York   cily.      The   ^\  est    Uidmg   for 
parliamentary  purposes  is  formed  into  three  divisions,  which  are 
again  subdivided  into  districts  each  returning  one  member  —the 
north  division  into  live  districtii,  the  south  into  eight,  and  the  east 
into  six.     The  riding  also  includes  the  following  parliamentary 
boroughs :— Bradfortl   returning   three   members.    Dewsbiu-v   one, 
Halifax  two,  Huddcrsfield  one,  Leeds  five,  I'ontcfract  one,  Sheffield 

five,  and  Wakefield  one.  , ,  „  .  .  v   ■  i.  i  -.._».  ili<tnrK 

aistonand  ^(n(i?«.(.«. -Traces  of  the  old  British  inh.bitanU  Hurtor^ 

„ro  numerous  in  the  Wolds  of  the  E:.st  Riding  Mid  the  moor,  of 

the  North    Riding.      Remains   of   the   circular    pit. dwellings,  ol 
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ancient  Ilrigantian  villages  still  exist  at  Egtou  Grange.  Hole  1  lU 
Killing  Pits,  I).inby,  and  Roseberry  Topping.  A  largo  number  of 
implements,  of  both  flint  and  bron/e,  have  b»en  discovered  in  th. 
barrow,  on  the  Wolds  and  moors,  and  in  the  Mves  of  the  iimcilone 
district  Circles  and  other  stone  monuments  ar.  not  uneoinmon, 
the  most  remarkable  being  the  monolilh.  29  feet  in  height,  at 
Rudslon,  and  the  group  of -monoliths  called  the  Devil  .  Arrow,  at 
Boroughbridge.  lfl»,  2'i.  «nd  22J  feet  in  height  respectively.  On 
the  bill-side.,  ther,-  ■  ancient  earthworV.  and  dyk^ 

such  as  the  fortifier  .l-nrough  Head    incorrectly  called 

the  Dane.'  dyke.     ^  i"c  uded  in  the  territory  of  th. 

litigantes  at  tlio  time  of  u.  invasion  by  the  Rom.iu,  in  oU  it  did 
not  however,  make  formal  .ubmiwion  till  70.  It  •<}"«»~' 
formed  ,«rt    T    '       '  .     '   '■        '^ '■^'"P'^r- ''''^.'';^^^' 

„„;.»l  »as  •  ii'ral  diiitriet.  of  ^ork.hir* 

',:r'toha;o  .     ,      .      :    l.y    .lie    nom^ns.      Wstli^ 

Street  entered  tiie  cunly  near  l«»uy,  crck-wd  th.  u" 

(Doncasterl.  the  Aire  at  I^r"'"""  (CMllcforil).  o:  a' 

Calmria  (Ta-lcast.-r).     Thence  it  procccdid  by  /       ^  _rk), 

Mniun  (AKlLorough).  and  CWorarfo«i..m  (6.ttenck  Ut'^S'  «» 
Ad  Tisam  (Pi.ree  Bridge),  where  it  eroMWi  tho  Tee..  Another 
rtaU  p.iwd  eastward,  from  York  to  MalUn,  and  ^  h" 

•  nvervd  the  county  in  dilTere^it  direotioni     A  >   <" 

It;,"  ,  .     .      ..oWred  and  traces  .  ;  ""pa 

„    '  n.um,  tho  outline,  of  th.  .t.tion 

■j  Old    ■  ''  "''h  ''"J  niiiltanH«f  '""J'!'' 

York,  and  the  remain,  of  l.urivm.     Alter  the  ■:  '  th. 

Rom«n«  York.hir*  wa.  overrun   by  the   1  wlii.  >     ' 

r  ■    •      Anglo-.'Saionking'lomofncir.lolhe  ►  '^la 

n.  270)      Th«  two  were  included  in  Nuiiliunilina, 
„  to  h.v.'been  under  the  n>>"  ^m«time.  of  a  .ingU 

prince  .nd  sometimes  of  two  ».'  '     '^^'^ 

D.n  norlhern  )«undary  of  the 

•'-rn.lwaT.  I!.     :  ,    ,      ,  .         {'^ 
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Init  AUq  of  BritUnr,  who  held  Richnond  Castl*,  Ilbort  Ao  Licv, 
and  \Viili»m  d»  Ptrcr,  Th(  district  was  ot  this  pfrio.1  freiiuciitly 
inradcd  br  tha  Scotsl  !n  IISS  David  of  Scotland  hid  wasto  the 
counlrr  to  the  gatrt  of  York  ;  but  he  was  toinplctely  dofcati'd  by 
the  Eiiii'iish  on  2id  August  of  that  vcar  in  the  battle  of  the 
SunJard  at  Northallerton.  In  131i  Tiionias  I'lantagenet,  earl  of 
Lanruter,  rmiseJ  an  insurrection  in  Yorkshire  aj^ainst  Gavcston, 
the  farourita  of  EJwarJ  II.,  whom  h«  captured  in  Scarborough 
and  bchaadad  at  Warwick  on  19th  June.  The  earl  again  in  I3U'2 
headed  a  puty  against  the  Despensera,  but  on  16th  March  was 
(lefeatad  and  captured  at  BoroufShbridee,  and  on  22d  was  beheaded 
at  I'ontefract.  Durinj  the  Wars  of  the  Rosea  the  county  was  the 
Ktne  of  frcvjuent  conilu-ts,  including  the  battle  of  Wakehcld  (31st 
December  U601,  in  which  Kiclurd,  duko  of  York,  was  defeated  by 
Queen  Margaret  and  stain,  and  the  battle  of  Towton  (29th  March 
1461),  in  which  Edward  IV.  defeated  Henry  VI.  In  1536  the 
c  onty  wii  tl.e  scene  of  the  insurrtction  under  Rolwrt  Askc,  knowTi 
as  the  "  I'i'.gnmage  of  Grace,"  caused  by  the  dissolution  of  the 
monasteries.  In  l.'^ep  a  rising  took  place  in  Yorkshire  under  the 
«arls  of  Westmorland  and  Northumberland  in  behalf  of  Mary 
Queen  of  Scots.  *  During  the  Civil  War  the  county  was  chiefly 
Royalist,  al'hongh  soma  of  ths  most  famous  Parliamentary  officers 
were  Yorkshiremen,  the  mora  noted  being  Fairfax  and  Lambert 
Bradford,  Hull,  Scarborough,  Pontefract,  and  Y'ork  sustained  long 
kiegea  ;  and  on  2d  July  1644  the  gr«at  and  decisive  battle  of  the 
war  occurred  at  Marston  Moor.  The  annals  of  the  county  are 
deMituti"  of  further  incidents  of  special  historic  importance. 
Ancient  Of  ancient  strongholds  or  castlea  Yorkshire  has  still  m.tny  inter- 
jutlee.  esting  examples  in  a  more  or  leas  complete  condition,  including 
Bardea  Tower,  built  in  the  reign  of  Henry  VII.  by  Henry  Clifford, 
"the  shepherd  lord,"  which  has  been  in  ruins  a'ui-.Q  1774  ;  Bolton 
Cattle,  pronounced  by  Leland  "the  fairest  in  Richmondahire,"  a 
aquar«  building  with  towers  at  the  corners,  erected  in  the  reign  of 
Sichard  II.  by  Richard  Scrope,  chancellor  of  England,  occupied  by 
Queen  Mary  while  under  the  charge  of  Lord  .Scrope,  besieged  during 
the  Civil  \<'ar,  and  rendered  untenable  in  1647  ;  the  si^uare  tower 
or  keep  of  Bowes  Castle,  supposed  to  have  been  built  by  Alan  Niger, 
first  carl  of  Richmond ;  the  gateway  tower  (erected  in  the  reign  of 
Henry  VI. )  of  Cawcod  Castle,  said  to  have  been  originally  built  by 
King  Athelstan  in  920  ;  the  keep  and  various  portions  of  the  walls 
of  tne  extensive  fortress  of  Conisbrough,  of  uncertain  origin,  but 
probably  dating  from  Saxon  times ;  the  remains  of  Danby  Castle, 
said  to  have  txen  built  shortly  after  the  Conquest  by  Robert  de 
Brn"^  ;  Ilarewood,  of  great  extent,  originally  founded  Goon  after  the 
Conquest,  but  now  containing  no  portions  earlier  than  the  reign  of 
Edward  III. ;  the  keep,  in  the  Eirly  English  style,  and  other  remains 
of  Hejmslcy,  built  in  the  1 2th  century  by  Robert  de  Roossurnamed 
Furaan  ;  detached  portions,"including  the  principal  tower,  of  Knares- 
borongh,  probably  dating  originally  from  Norman  times  ;  the  pictur- 
esque remains  of  the  quadrangular  fortress  of  Middleham,  built  soon 
after  the  Conquest  by  Robert  FitzRandlph,  afterward.s  possessed  by 
the  Nevilles,  and  rendered  untenable  by  order  of  Parliament  in 
1647  ;  the  ruins  of  the  ancient  stronghold  of  Mulgrave,  said  to  have 
been  originally  founded  two  centuries  before  tho  Conquest  by  a 
Saxon  giant  named  Wade  or  Wada,  dismantled  after  the  (Jivil  War  ; 
the  extensive  remains — including  Rosamond's  Tower,  associated 
with  the  misfortunes  of  Fair  Rosamond,  the  mistress  of  Henry  II. 
— of  Pickering  Castle,  of  unknown  date,  dismantled  after  the  Civil 
"War ;  tho  ruins  of  Pontefract,  formerly  one  of  the  most  important 
fortresses  of  the  kingdom,  built  by  ifbert  de  Lacy  about  1080  ;  a 
few  remains  of  Ravensworth  Castle,  dating  from  before  the  Conquest ; 
the  keep  and  other  remains  of  the  great  Norman  fortress  of  Rich- 
mond, lonnded  about  1070  by  Alan  Rufus  of  Brittany  ;  the  tower 
of  Ripley,  built  in  1555  by  Sir  William  Ingilby,  included  in  tho 
modem  mansion  ;  slight  remains  of  tho  fortress  of  Sandal,  erected 
in  1320  by  John,  eighth  earl  of  Warren  ;  tho  great  tower,  in  the 
Bomsn  ?ty!e,  and  ether  remains  of  tho  extensive  fortress  of  Scar- 
b'jr  '        Kd  by  William  leGros  in  1136  ;  the  detached  ruins  of 

f*l-  .  founded  by  Bertram  de  Buhner  in  the  reign  of 

S'  .  -  „  t  remains  of  th«  ancient  Skelton  Castle  ;  Skipton 
Castie,  of  various  dates,  but  originally  Norman  ;  Slingsby  Castle, 
originally  Luilt  probably  soon  after  the  Conquest  ;  the  ruins  of 
Bi  "  '  .  Mily  erected  by  Henry  do  Percy  in  1309  ;  the  founda- 
ti  1  and  Mine  fragments  of  tho  walls  of  Tickhill,  built 

cr  Koger  de  Busli  in  the  lUh  century  ;  the  remains  of 

W  rgfrom  the  time  of  Richard  II.  ;  and  one  side  of  the 

gr  liar  castle  of  Wresseli,  built  by  Thomas  Percy,  carl 

of  .;i  the  reign  of  Richard  II. 

Ecclesi-        A'  of  the  dissolution   of  the  monasteries  Yorkshire 

BJtical      pc  evs.  26  pr^or:.-,,  23  nunneries,  30  friaries,  13  cells, 

•'"'^-       4  '        tallcrs,  and  4  prcceptories  of  the 

tv*-        K:  .  monastic  niius  still  existing  are 

St;-.     .       .v.,     .      r.    .  .,.,i'-n  Priory,  generally  called  Bolton 

Abbey,  one  of  the  most  romantically  situated  ruins  in  the  kingdom, 

originally  foui  led  at  Embsay,  two  miles  distant,  by  William  de 

Meschines  for  Augustinian  canons,  removed  to  its  present  situation 

7  his  daughter  Alice  over  against  the  spot  where  her  only  son 


iieriihfd  in  the  Whnrfo  ;  the  church  and  other  ruins  in  the  Early 
Knglixh  style  of  Bylaiid  Abbey,  founded  for  Cistercian  monks  in 
the  12tli  century  ;  tho  picturesque  ruins  of  Easby  near  Richmond, 
contiinhig  interesting  cxaiuplcs  of  Normau  and  Early  English, 
founded  in  1152  for  Prxinoiistratcnsian?  by  Uonahlu.'t,  constable 
of  Richmond  Castle  ;  Egglestone  on  the  Tccj,  fiundcd  in  tho  12th 
century  for  Pni^monstratonsians  ;  Fountains  .\bbey,  one  of  the  finest 
and  most  complete  among  tho  moiKistic  ruins  of  the  kingdom,  ex- 
hibiting fine  specimens  of  various  styles  of  architecture  from  Norman 
to  Perpendicular,  founded  in  1132  for  certain  monks  of  tho  Benedic- 
tine abbey  of  St  Mary's,  York,  who  h-id  adopted  the  Cistercian  rule ; 
the  eastern  end  of  tho  church  of  Guisbrough  Priory  in  the  Pointed 
style,  founded  in  1119  by  Robert  do  Bnice,  tho  hurial-nlaro  of  many 
illustrious  nobles  ;  tho  picturesquo  ruins  of  Jervaulx,  exhibiting 
examples  of  Norman  and  Early  English,  founded  in  1156  for  Cis- 
tercian monks  by  Connn, -fifth  carl  of  Richmond  ;  the  g.iteway  and 
other  remains  of  Kirkham,  founded  in  1121  by  Walter  I'Espec;  tho 
beautiful  ruins  of  KirkstuU,  exhibiting  remarkably  fine  examples 
of  Norman,  founded  in  1152  by  Henry  de  Lacy  for  Cistercian  monks 
from  Fouiitains  Abbey  ;  the  church,  refectory,  and  other  remains,  in 
the  Early  English  style  with  some  tr.iccs  of  Norman,  of  Rievaulx 
Abbey,  founded  in  1131  by  Waiter  rEspec.  There  are  other 
monastic  remains  of  less  importance  at  liridlington,  Coverliam, 
Marrick,  ileaux.  Monk  Bretton,  Mount  Grace,  Old  Alaltou,  Roche, 
Rosedale,  Sawley,  Solby,  Wattoii,  and  Whitby.  In  respect  of 
church  architecture  Yorkshire  excels  any  other  county  in  the 
kingdom  for  variety  of  style,  ai.d  the  size  and  importance  of  many 
of  tae  buildings.  Space  forbids  entrance  into  minute  details  ;  but 
it  may  be  mentioned  here  that,  in  addition  to  the  cathedral  churches 
of  York,  Ripon,  and  Beverley,  there  are  several  other  churches  on  a 
very  largo  £cale,  in-jluding  St  Mary's,  Beverley,  chiefly  Perpendicular, 
very  elaborate  in  style,  originally  built  by  Archbishop  Thurstan  in 
the  12th  century  ;  tho  parish  church  of  Bradford,  a  very  fine  ex- 
ample of  Decorated  ;  tho  priory  church  of  Bridlington,  containing 
fine  examples  of  Norman,  Early  English,  and  Perpendicular; 
Halifax  pariah  church,  chiefly  of  the  15th  century  ;  St  Augustine's 
church,  Hedon,  Early  English,  Decorated,  and  Perpendicular,  with 
some  transition  Norman  ;  Howden,  one  of  the  finest  in  Yorkshire, ' 
chiefly  13th  century  with  later  additions  ;  Holy  Trinity,  Hull,  one 
of  the  largest  parish  churches  in  England,  of  tho  13th  century, 
chiefly  liarly  English  and  Perpendicular ;  St  Mary's,  Masham,  dating 
from  Saxon  times  and  having  a  fine  Norman  tower  ;  St  Patrick's, 
Patrington,  in  the  Decorated  style,  with  a  remarkably  graceful  spire, 
189  feet  in  height;  All  Saints,  Rothcrham,  a  beautiful  cruciform 
building,  described  by  Rickman  as  "one  of  tho  finest  Perpendicular 
churches  of  the  north";  the  abbey  church,  Selby,  containing  fine 
specimens  of  Norman,  Early  English,  und  Decor.itcd  ;  the  parish 
church,  Sheffield,  chiefly  Perpendicular  ;  St  Marj-'s,  Thirsk,  said  to 
have  been  built  out  of  the  rums  of  the  old  cosMe,  chiefly  Perpendi- 
cular ;  and  Wakefield  parish  church,  chiefly  of  the  latter  part  of  tho 
15th  century,  with  a  spire  250  feet  in  height,  rebuilt  iu  1860-61. 

Tho  Ijibliography  of  ^  orkahire  is  very  ext<?n8ivc.  For  histories  ot  Uie  seveial 
towns  and  diatriot*  reference  may  be  made  to  Anderson'H  English  Tjijoyraphy. 
The  rliief  worka  relating  to  Yorkshire  aao  whole  t\rc  Leland's  /lifwrarj/;  Allen's 
JIUtcry  of  Yurkshire,  3  vols.,  ie:/8.81 ;  bainc8*B  Yorkshirf.  Paxt  end  Prctent,  4 
vols.,  1371-77;  and  Smith's  Old  Yorhihirt,  5  vols-,  1631-84.  Ami>ng  numerous 
works  on  the  geology,  reference  may  bo  mtde  to  PhUlips'i*  Geoicg^  o/  the  York- 
thire  Coast,  8d  ed.,  1S75 ;  Davis  r.nd  Lees,  Wut  Yorkthire,  1873 ;  L'lrd'a  o.Vflv  '■-  oj 
Ihe  GroloQy  o;  Vcrtthirr,  1891  ;  and  Sicipsou's  Foai^j  nf  Ycrkshirr,  \f^*.  In  the 
publications  of  tho  Surtees  Soeiety  tlitro  are  many  volumea  of  geocftlogicsl 
or  aotiquariaD  Intereat  relating  to  the  county,  and  in  yourn.  Yorkx.  Arch,  iioc 
many  valuable  topographicil  and  hiatoriCAl  pMpcra.  See  al;,o  Lefrtiy's  liuintd 
Albeyi  of  Yorks.,  1883,  and  Bulmcr'a  Arch.  Studies  in  York:.,  1387.    (T.  F.'H.) 

YORIC,  a  cathedral  city  and  archbisliop'aiaee,  tho  county 
town  of  Yorkshire,  a  county  in  itself,  and  a  muricipal  and 
parliamentary  borough,  is  situated  on  the  river  Ouse  at 
its  junction  with  the  Foss,  and  on  the  main  joint  line 
of  tho  North  Eastern  and  Great  Northern  Railways,  18^ 
miles  north  of  London.  The  surrourdiiig  country  13  flat, 
but  the  plain  of  York  is  one  of  the  richest  and  n;ost  fertile 
districts  in  England.  While  the  special  feature  of  York 
is  the  cathedral,  the  city  generally  h-aa  ari' antique  appear- 
ance, with  narrow  picturesque  streets,  the  remains  of  ancient 
walls,  and  many  churches  and  other  buildings  of  consider- 
able architectural  interest.  The  Ouse  is  crossed  by  three 
bridges  for  general  traffic, — the  Ouse  bridge,  of  three 
elliptical  arches,  erected  1810-20  where  a  bridge  had  stood 
from  time  immemorial;  Lcndal  bridge,  opened  in  1863,  a 
hand.some  structure  of  iron,  consisting  of  a  single  arch  175 
feet  in  span ;  and  Skeldergate  bridge,  1880,  constructed  of 
iron  resting  on  stone  piers.  The  Foss  is  crossed  by  five 
bridges.  Of  the  old  Roman  city  there  are  some  remains 
of  the  fortifications,  including  ten  sides  of  a  thirteen-sided 
building  called  the  multangular  tower,  occupying  one  of 
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the  four  angl'-3  of  the  ancient  wall,  with  the  lower  part  of 
the  wall  leading  from  this  tower  to  Bootham  Bar,  the  upper 
part  of  the  •xall  being  of  later  origin.  The  walls  of  the 
English  city,  enclosing  a  much  wider  area,  though  they 
have  undergone  reconstruction  at  various  periods  and  were 
much  battered  during  the  siege  of  the  city  in  1G44,  are  in 
remarkably  good  preservation,  especially  the  portion  to  the 
west  of  the  Ouse.  They  contain  Korman  and  Early  Eng- 
lish architecture,  but  the  bulk  of  the  walls  are  in  the 
Decorated  style.  There  are  four  principal  gates  or  "bars" 
— Micklcgato  Bar,  at  the  southern  entrance  to  the  city, 
vhere  the  heads  of  traitors  were  formerly  exposed,  consist- 


ing of  a  square  tower  built  over  a  circular  arch,  probably 
Norman,  with  embattled  turrets  at  the  angles ;  Bootham 
Bar,  the  main  entrance  from  the  north,  having  also  a 
Korman  arch ;  Monk  Bar,  on  the  Scarborough  road,  the 
most  imposing  of  the  four,  probably  belonging  to  ibe  1-fth 
century,  formerly  called  Goodramgate,  which  after  the 
Kestoration  was  changed  to  Monk  Bar  in  honour  of 
General  Monk ;  and  Walmgate  Bar,  belonging  to  the  time 
of  Edward  I.  and  retaining  the  barbican  rebuilt  in  16-48. 
Of  the  Norman  fortress  built  by  William  the  Conqueror 
in  lOGS  some  portions  were  probably  incorporated  in 
Clifford's  Tower,  which  was  partly  destroyed  by  fire  ia 
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1681.  It  formed  the  keep  or  donjon  of  the  later  fortress, 
which  was  dismantled  at  the  Civil  War  and  converted  into 
a  prison.  "  The  debtors'  yr\fi>n,  orLOtcd  in  170S,  and  the 
North  and  Ea.it  Riding  a  .  erected  in  1777,  are 

also  incliidcd  within  Ibe  i  .  liich  was  constructed 

in  1?.1C. 

Tlf  rn'nodn!  nf  Rt  Pptcr,  if  Rurpasscd  by  some  other 
Enp'  rial  feature.'',  is  as  o  whole 

,'  specimen  of  ecclesiastical 
ifiil.     It  u  in   the  form  of  a  Latin 
avo  with  aiitles,  transept',  choir  with 
i.l    ;•  ■■.»(r,   nnd   two   western   towers.      The 
li   it  'I'^t   foot  r.  inches,  the  breadth 
;   of   the  central 
"ottem    towers 
■■■no.      Tlio 
!i  in  wliirli 
Kinjj  Lil-.ja  \'.^i  Laij'.u'.-d  Ly  lauliuu=  cu  Laitcr  Day  C27. 


tl; 


aL-vlc-s    a 
extreme  oxt' mil   1. 
acroia  th'    ■  • 

towiT  21.; 

rat! 


I   r.'ijau; 


After  his  baptism  Edwin,  according  to  Bcdc,  began  to  con- 
struct "a  large  and  more  noble  l>asilica  of  stone,"  but  it 
was  partly  destroyed  during  the  troubles  which  followed 
his  death,  nnd  wa.s  repaired  by  .'Xrchbislinp  Wilfrid.  The 
building  eiitftri  1  from  fire  in  741,  and,  after  it  had  been 
repaired  by  .''  Mbcrt,  was  described  by  Alcuin 

as  "a  most   i  ;    bn-silico."     At  the  time  of   the 

Norman  invaMun  iho  f^axon  cathedral,  along  with  tb» 
library  of  Archbishop  Egbert,  ptri.'ibod  in  the  lire  by  whicii 
the  greater  jMirt  of  the  city  was  dcslniyed,  the  only  relic 
of  it  now  remaining  being  tlic  central  woU  of  thb  crypt. 
It  was  n  ronhtructed  by  AlThbi^llOp  Thomas  of  B«yo«x 
(1070-1  lOii) ;  bnt  of  this  building  few  portions  now  re- 
main. The  apsidol  chnir  and  crypt  were  r.  'I 
by  Archbislinp  Hogcr  (11.N4-?!).  the  south  ■  v 
Archbitbop  Waller  do  Omy  (lL'l.'>•^.'l),  and  the  ii'^mi  irnn 
Bcpt  and  central  tnwcr  by  .'nlin  Konlann^  frcasnr<'r  nf  tho 
catbcdrnl  (1228-56).     Witb  Ibo  exception  of  the  cr)p» 
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the  tr»iiA>'i  t .  .ir."  the  oMe.'st  portions  of  the  building  j;ow 
remain  y  represent  the  Early  Englisk*tjle  nt  ita 

Ih'-!.  ,  '  ai-Toss  tlie  great  transept  is  iinsiiriiassctl 

f  ;Te«-t.     The  south  transept  is  (he  richest 

1  .'0  iu  its  details,  one  of  its  principal  fea- 

I  tiio  magnificent  rose  window  ;  and  the  north 

t  ;ilaiu3  a  soritM  of    beautiful   lancet  windows 

caiicd  tiio  Five  ;>i;ti..s.  The  foundation  of  the  new  nave 
>\-u  hiiJ  by  .Vrclil'ishop  Komanus  (12S5-96),  son  of  the 
treasurer,  the  building  of  it  Wing  completed  by  Arch- 
bi.-.hop  Melton  abuut  1315.  The  chapfer-houso  was  built 
during  the  sauio  period.  The  west  front,  consisting  of  a 
centre  a:.d  t.vi  divisions  corresponding  with  the  navo  and 
aisles,  Li  one  of  the  linest  features  of  the  whole  building, 
and  hts  been  d-??cril ".d  as  "  more  architecturally  perfect 
r.  I  its  details  than  that  of  any  other 

K:  great  window  above  the  door  being, 

in  '.he  wo;  is  ui  ill'  lifillon,  "an  unrivalled  specimen  of  the 
leAfv  tnvorv  that  in.irk.<  the  style  of  the  middle  of  the 
;  ;   ■  ■,."     Iu  1.101  Archbishop  Thoresby  (1352-73) 

.  .iy  chapel  nnd  presbytery,  both  in  the  Early 
1  ■  10.     The  rebuilding  of  the  choir,  begun 

.r!o<l,  was  not  completed  till  about  1-iOO. 
1:  :;  _  \:.j  111,-  j'^xiincn  of  Late  Perpendicular,  the  great 
east  window  b';:i  _;  •■ii'^  of  the  finest  in  the  world.  With 
the  rebuilding  of  the  choir  the  whole  of  the  ancient  Nor- 
man edifioj  was  rcniovwl,  the  only  Norman  architecture 
now  remaining;  luring  the  eastern  ;>ortion  of  the  crypt  of 
the  second  pcri'l,  built  by  Archbishop  Roger  (115-1-91). 
T  ,1  with  later  alterations,  the  central  tower  was 

r.  !  changed  into  a  Perpendicular  lantern  tower, 

ti.-.'  »  r,;  njing  completed  in  1444.  The  south-west  tower 
was  begun  in  1432  during'  the  treasurership  of  John  de 
p. — ■  ■  '  ■  1,  and  the  north-west  tower  in  1470.  With 
t'.  of  thi.s  tower  the  church  was  completed  as  it 

no.,  -i ....  ,  -ind  on  3d  February  1472  itwas  re-consecrated 
by  Archbishop  Xeville.  On  2d  February  1829  the  wood- 
work fi  the  choir  was  set  on  fire  by  Jonathan  Martin,  a 
nii'lniin.  On  2d  May  1840  a  fire  broke  out  in  the  south- 
\\.:-.t  tower,  reducing  it  to  a  raerc  shclL  The  cathedral 
Tvithin  recent  years  has  undergone  extensive  restoration. 

X''Tt  to  the  cathedral  the  most  interesting  building  in  York  is 
St  Mary's  Abbey,  situated  in  Museum  G.».rdens,  founded  for  Bene- 
dictir..^  by  Alan,  carl  of  Riehmond,  and  latterly  one  of  the  most 
pow.?rt'ul  ecclesiaiileal  establishments  in  England,  its  head  liaving 
the  rai.k  cf  a  mitred  abbot  with  a  seat  in  parliament.  The  principal 
remains  of  the  abbey  are  the  north  wall  and  the  ruins  of  the 
church,  in  the  E.irly  English  and  Decorated  style,  and  the  principal 
pifnay  with  a  Xorman  arch.  Tho  hospitium,  a  curious  building 
c'  '    "  .1  as  a  museum  of  autiquities,  and  contains  a 

U  ;r.n  remains  discovered  in  the  vicinity..  A  con- 

*;  .  .     :  t  'le  abbey  was  traployed  for  the  erection  of  tho 

kind's  miiior,  a  palace  for  the  lord  president  of  the  north,  now  oc-* 
cu[p.c\l  as  a  school  for  the  blind.  In  the  gardens  is  also  situated 
the  ambulator/  of  St  Leonard's  hospital,  founded  by  King  Athel- 
■tan  and  rebuilt  by  .Stephen.  Besides  the  cathedral,  York  possesses 
»  l.-.V'-  uu'i.V-r  of  churches  of  special  architectural  interest,  includ- 
i-  -      ■ -,  Korth  Street,  Decorated  and  Perpendicular,  with 

t  in  height ;  Christ  Church,  ^-ith  south  door  in  the 
I  le,  Eupposed  to  occupy  the  site  of  tho  old  Roman 

rrifiity  in  Goodram;jate,  Decorated  and  Perpendicular 
?ular  tower;   Holy  Trinity,  Micklegatc,  in  a  dilapi- 
'H,  with  Roman  masonry  in  its  foundation  walls  ;  St 
1  _' Lte,  with  rich  Xonnan  doorway  and  Norman  tower; 

.-  ■  Helen's  Square,  chiefly  Decorated  ;  St  .John's,  North 

•"  .'  Perpendicular  ;   St  Lawrence,  without  the  bar  of 

h  ri-h  Norman  doorway  ;  St  Margaret's,  Walmgate, 
•■'■■'    ::•    ;  :  sculptured  Norman  porch  and  doorway  ; 

St  Miry  th:  ),ill,  E-irly  English  and  Decorated,  with 

brick  tower .■  j9  ;  St  Mary  the  Younger,  Bi.shophill, 

with  A  square  tower  in  the  Saxon  style,  rebuilt  probably  in  the  13th 
century  ;  ."St  Mirv,  Castlegate,  with  Perpendicular  toner  nnd  spire 
:';  '  '  ■  ■  :  St  >lichacI-le-Belfry,  founded  in  1066,  but  re- 
'u  r^te  Perpendicular  style  ;  and  .St  Clave,  Mary* 

f.'  :,  said  to  have  been  founded  by  .Siward,  earl  of 

^'o.-tiiujiiberiand.  Among  the  principal  secular  buildings  are  tho 
guild  ball,  with  a  fine  old  room  In  the  Perpendicular  style,  erected 


in  mo,  and  containing  n  number  of  stainodgl.iss  windown :  tbn 
mansion-house,  built  in  1725  from  designs  by  tbe  earl  of  Burling- 
ton ;  tho  assembly  rooms,  erected  in  1730,  also  from  designs  by  Ihff 
carl  of  Burlington,  with  tho  concert-room  adjoining,  built,  iu  182;i; 
tho  0O111  ixihiuiijo  ;  the  infantry  barracks  ;  tho  cattle  market ;  tho 
theatre,  r.uiiJLd  by  Tate  Wilkinson  in  1765,  aud  lately  re-faced  in 
the  Gothic  stylo  by  the  corporation,  who  own  tho  piopcrty ;  the 
De  Grirj-  rooms  for  balls  nnJ  concerts;  tho  fine  old  merchimt's  hall ; 
the  merchant  tailors'  hall ;  and  the  masonic  hall.  Tho  public  in- 
stitutions of  a  learned  or  eilucational  iharactor  include  tlie  York- 
shire) Philosophical  So.:iety,  whose  nms'^um  in  tho  Grecian  style  was 
oijcncd  in  February  lS;iO  ;  the  subscription  libiary.  instituted  1784. 
and  containing  upwai-ds  of  20,000  volumet ;  tho  York  institute  of 
science  aud  literature,  established  in  1^27,  and  removed  to  the 
present  premises  in  1846;  the  Wilbcrforco  school  for  the  blind; 
the  York  fino  art  and  industrial  institution  ;  and  the  Government 
school  of  art.  The  charities  include  tho  York  county  hospital,  tho 
union  workhouse,  the  dispensary,  Colton's  hospital  for  8  jwor  men, 
Hiirrison's  hospital,  Dorothy  Vilson's  hospiUl  (founded  in  1777) 
for  16  poor  women,  Sir  Arthur  Ingram's  hospital  (founded  in  1610) 
for  10  jwor  widows,  and  the  old  maids'  hospital  for  10  poor  spinstci-s. 
The  princioal  scliools  are  St  Peter's  cathedral  grammar-school 
(originally  endowed  in  1557),  Ai'cIiMshqn  Holgate's  grammar-school, 
t'.io  lork'aud  diocesan  grammar-school,  and  the  blue-coat  school 
for  boys  (founded  in  1705),  with  the  associated  grey.coat  school  for 
girls. 

In  modern  times  York  has  ceased  to  retain  its  commercial  im- 
portance ;  but  it  possesses  several  iron  foundries,  railway  engineer- 
ing works,  a  large  glass  factory,  brewcric.'!.  flour-niills,  tanneries, 
glove  maim  factories,  and  confectionery  and  other  minor  cst/ibliiih- 
ments.  AVithin  its  municipal  limits  the  city  of  York  constitutes  a 
separate  division  of  the  county  of  York ;  the  municipal  city  and 
the  ainsty  are  for  parliamentary  purposes  included  in  the  North 
Riding,  for  registration  purposes  in  the  East>  Riding,  and  for  all 
other  purposes  in  the  ^Vest  Riding.  The  parliamentary  city  of 
York,  whicli  formerly  extended  beyond  the  municipal  limits,  is 
partly  in  the  North  and  partly  in  the  East  Riding.  The  corpo- 
ration consists  of  a  lord  mayor,  12  aldermen,  and  36  councillors. 
The  city  returns  two  members  to  parliament.  In  1384  the  bound- 
aries of  the  city  were  extended  to  include  the  townships  of  Holgate 
and  St  Olave,  and  part  of  the  townships  of  Clifton,  Driugliouses, 
Eulford,  lleworth,  and  Middlethorpe.  The  population  of  the 
municipal  borough  {area  1979  acres)  was  43,796  iu  1871  and  49,530 
in  18S1,  and  that  of  tJic  parliamentary  borough  (area  2789  acres) 
60,765  in  1871  and  60,343  iu  1881.;  Tho  new  area  is  about  3553 
acres,  with  a  population  estimated  at  over  70,000  iu  1888. 

Y'ork,  the  Britisli  name  of  which  was  Caer-Ebroc,  was  chosen  by 
the  Romans  as  an  important  depot  after  the  conquest  of  the  Bri- 
gantes  by  Agricola  in  79  and  named  El'Oracum.  Ultimately  it 
became  the  military  capital  and  centre  of  the  Roman  power  in 
Britain.  The  original  Roman  city  was  rectangular  in  form,  about 
650  yards  by  550,  and  iuilt  somewhat  after  the  plan  of  ancient 
Rome  on  the  east  bank  of  the  Ouse.  In  York  the  emperors  sat  in 
the  prtetoHum,  and  a  temple  was  erected  there  to  Bellona.  The 
tii-st  emperor  to  take  up  his  residence  in  York  was  Hadrian,  when 
he  visited  Britain  in  120.  Severus  died  at  Y^ork  in  February  211, 
and  his  body  is  supposed  to  have  been  burnt  at  Severus's  Hill,  a 
short  distance  souta  of  the  city.  Constantius  Chlorus  also  died  at 
Y''ork  in  Julv  306,  and  his  son  Constantino  tlie  Groat  was  there 
inaugurated  "Roman  emperor.  Early  in  the  7tli  century  the  city, 
under  the  name  of  Eoforwic,  became  the  capital  of  the  Brotwaldas. 
Edwin  after  his  conversion  in  027  made  it  an  archbishop's  see. 
The  province  of  Y'ork,  of  which  Pauliuus  was  the  first  bishop, 
formerly  included  a  great  part  of  Scotland,  but  is  now  confined  to 
tlie  six  northern  dioceses  of  England.  "  From  the  time  of  Arch- 
bishop Egbert  (732-766)  York  became  celebrated '  as  a  school  of 
learning  and  under  Alcuin  was  one  of  the  most  famous  places  of 
education  in  Europe.  The  city  was  one  of  the, principal  Danish 
settlements  and  seats  of  commerce,  its  population  in  990  bein^ 
estimated  at  30,000.  It  was  tho  capital  of  tho  Danish  jarl ;  and 
Siward  is  stated  to  have  died  at  York  in  1055  and  to  have  been 
buried  in  St  Olavc's  church.  After  tho  death  of  Edward  the  Con- 
fessor York  was  captured  by  Harold  Hardrada,  who,  however,  was 

,  shortly  afterwards  <lefcated  and  slain  at  Stamford  Bridge.  It 
was  captured  by  Willjani  I.  in  1068  and  to  guard  it  he  erected  a 
tower  ;  but  it  was  re-taken  and  tho  whole  Norman  garrison  put  to 
death.  In  revenge  for  their  slaughter  William,  on  re-capturing  tlie 
city  after  a  siege  of  six  months,  devastated  the  countiy  between 
York  and  Durham.  In  1175  Henry  II.  held  the  first  English 
parliament  at  York,  when  Malcolm  of  Scotland  did  homage  for 
his  kingdom.  The  city  was  frequently  visited  by  subsequent 
monarchs,  and  was  the  scene  of  important  conventions  and  parlia- 
ments. After  the  suppression  of  the  rebellion  known  as  the  Pil- 
grimage of  Grace  in  1569,  the  Council  of  the  North  was  established 
at  York.  The  city  was  besieged  during  tlie  Civil  War  by  the 
Parliamentary  troops,  to  whom  it  surrendered  on  16th  July  16i4J 

A'ork  received  its  first  charter  of  incorporation  from  Henry  I.  / 
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Sm  Dnle's  Eboraerm,  IT3C:  ShMhan  and  WlielUn'i  nixtory  0/  Tort,  lSi5-J< ; 

Ila^rov^'s  ;/>■-'"-  :y  York,  1S13:  Dixon's  fair*  Ebomctnses,  1663;  Omsby's  DJo. 

1SS2  :  Raines  Hiiloriani  0/ Uu  CkttrcK  of  Yort,  16T!>-S«  ; 

.  )'ort,  16S0:  Twjtord  $  Yorklmd  Yort  Caatit,  l&SJ  ;  snj 

I,  ,  f  icli.i»»jiif  York,  \iS^.  (J.  F.  H.) 

YOIiK,  a  borough  and  the  county  seat  of  York  county, 
Pennsylvania,  United  States,  is  situated  upon  Codorus 
Creek,  a  branch  of  the  Susquehanna  river,  and  upon  three 
railway  lines, — the  Pennsylvania,  the  Northern  Central, 
and  the  Peachbottom.  The  surrounding  country  is  undu- 
lating and  is  devoted  to  agriculture.  The  city  is  regularly 
laid  out,  with  streets  running  diagonally  to  the  cardinal 
points.  It  contains  some  manufactories  of  agricultural 
implements,  paper-mills,  car-.'shops,  <tc.  The  population  in 
ISSO  was  13,940;  in  1870  it  was  11,003. 

The  scttkin';nt  of  York  dates  from  1741.  For  nearly  a  year 
(1777-78)  it  <v,%3  the  place  of  meeting  of  the  Continental  Congress. 
Ill  1797  York  \vas  incorporated  a^  a  borougli. 

YORK,  HorsE  of.  Pilchard,  duke  of  Y'ork,  who  claimed 
the  crown  of  England  in  opposition  to  Henry  YI.,  though 
he  never  succeeded  to  the  throne  himself,  was,  nevertheless, 
the  founder  of  a  royal  line.  It  may  be  said,  indeed,  that 
his  claim,  at  the  time  it  was  advanced,  was  rightly  barred 
by  prescription,  the  House  of  Lancaster  having  then  occu- 
pied the  throne  for  three  generations,  and  that  it  was  really 
owing  to  the  misgovernment  of  Margaret  of  Anjou  and  her 
favourites  that  it  was  advanced  at  all.  Yet  it  was  founded 
upon  strict  principles  of  lineal  descent,  and  was  certainly  a 
strong  one,  if  it  could  only  be  maintained  that  hereditary 
right  did  not  suffer  from  interruption.  For  the  duke  was 
descended  from  Lionel,  duke  of  Clarence,  the  third  son  of 
Edward  III.,  while  the  House  of  Lancaster  came  of  John 
of  Gaunt,  a  younger  brother  of  Lionel.  The  House  of 
Lancaster,  therefore,  had  been  clearly  in  wrongful  posses- 
sion of  the  throne,  and  Richard,  duke  of  Y'ork,  claimed  it 
as  the  true  heir.  One  thing  which  might  possibly  have 
been  considered  an  element  of  weakness  in  his  claim  was 
that  it  was  derived  through  females, — an  objection  actually 
brought  against  it  by  Chief-Justice  Fortcscue.  For  Lionel, 
duke  of  Clarence,  left  only  a  daughter,  Philippa,  who 
niarried  Edmund  Jfortimer,  third  earl  of  March  ;  and  the 
•nale  line  01  the  Mortimers  also  failed  on  the  death  of 
Edmund,  the  fifth  carl,  whose  sister,  and  ultimately  his 
•ole  heir,  Anne,  married  Richard,  carl  of  Cambridge,  and 
became  by  liirn  the  duke  of  York's  mother.  But  a  buc- 
ces-iion  through  females  could  not  reasonably  have  been 
objected  to  after  Edward  Ill.'s  claim  to  the  crown  of 
France  ;  and,  apart  from  strict  legality,  the  duke's  claim 
was  pr'^iVmbly  fup|)orted  in  the  popular  estimation  by  the 
fact  that  he  was  descended  from  Edward  III.  through  hia 
father  no  lets  than  through  his  mother.  For  his  father, 
Richard,  earl  of  Cambridge,  was  the  grandson  of  Edmund, 
duke  of  York,  fifth  son  of  Edward  III. ;  and  he  himself 
wri<i  th'>  direct  lineal  heir  of  this  Edmund,  just  as  much 
of  Lionel,  duke  of  Clarence.  His  claim  was 
'1  by  lh"  ftccumulatioii  of-  hereditary  titles  and 
r  of  Ulster,  the  old  inheritance  of  the 
I  '-ndcd  to  him  from  Liom  1.  duke  of 

'  •  . il,i.. Ill  of  March  ainic  from  the  M 

n  iif  York  and  the  c.-irldnm  of  1 
I  ''v.      And  in  .■'  idl  Ihi.^ 

Iv  Ni.'vill.  .•■  <va»  but 

I   fir.-<t  e.Trl  mI  \\  ■.-tninrtland, 
1  till-  mirth  of  Enirlniul,  to 
wii..  ...  i^^i 
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troubled  the  whole  of  his  own  and  tbe  beginning  of  his 
son's  reign.  It  was  an  uncle  of  this  Edmund  who  took 
part  with  Owen  Glendower  and  the  Percies ;  and  for  ad- 
vocating the  cause  of  Edmund  Archbishop  Scrope  was  put 
to  death  And  it  was  to  put  the  crowa  on  Edmund's 
head  that  his  brother-in-law  Richard,  carl  of  Cambridge, 
conspired  against  Henry  Y.  soon  after  his  accession.  But 
this  was  the  last  attempt  made  in  favour  of  the  family  fol 
a  long  time.  The  plot  was  detected,  being  revealed,  it  i* 
said,  by  the  earl  of  March  himself,  who  does  not  apjiear  to 
have  given  it  any  encouragement ;  the  earl  of  Cambridge 
was  beheaded.  The  popularity  gained  by  Henry  Y.  in  liis 
French  caqipaigns  secured  the  weak  title  of  the  House  of 
Lancaster  against  further  attack  for  forty  years. 

Richard,  duke  of  York,  seems  to  have  taken  warning  by 
his  father's  fate ;  but,  after  seeking  for  many  years  to 
correct  by  other  means  the  deplorable  weakness  of  Henry 
YI.'s  government,  he  first  took  up  arms  against  the  iU 
advisers  who  were  his  own  personal  enemies,  and  at  length 
claimed  the  crown  in  imrliament  as  his  right.  The  Lords, 
or  such  of  them  as  did  not  purposely  stay  away  from  the 
House,  admitted  that  his  claim  was  unimpeachable,  but 
suggested  as  a  compromise  that  Henry  should  retain  the 
crown  for  life,  and  the  duke  and  his  heirs  succeed  after 
Henry's  death.  This  was  accepted  by  the  duke  and  au 
Act  to  that  effect  received  Henry's  own  a.'^sent.  But  the 
Act  was  repudiated  by  Margaret  of  Anjou  and  her  followers, 
and  the  duke  was  slain  at  Wakefield  lighting  against  them. 
In  little  more  than  two  months,  however,  his  son  was 
proclaimed  king  at  London  by  the  title  of  Edward  lY., 
and  the  bloody  victory  of  Towton  immediately  after  drove 
his  enemies  into  exile  and  paved  the  ^ay  for  his  coronation. 

We  need  not  follow  the  vicissitudes  of  Edward's  reign, 
of  which  a  brief  account  will  be  found  under  Edward 
IV.  (vol.  vii.  p.  68-1).  After  his  recovery  of  the  throne  in 
1471  he  had  little  more  to  fear  from  the  rivalry  of  the 
House  of  Lancaster.  But  the  seeds  of  distrust  had  already 
been  Borra  among  the  members  of  his  own  family,  and 
in  1478  his  brother  Clarence  was  put  to  death — secretly 
indeed,  within  the  Tower,' but  still  by  his  authority  and 
that  of  parliament — as  a  traitor.  In  1483  Edward  hiiiiscif 
died  ;  and  his  eldest  son,  Edward  V.,  after  a  nominal  r^ijpi 
of  two  months  and  a  half,  was  put  asidr;  by  his  uncle,  the 
duke  of  Gloucester,  who  l>ccnme  Richard  III.,  and  then 
caused  him  and  his  brother  Richard,  duko  of  York,  to  be 
murdered.  But  in  little  more  than  two  years  the  usurper 
was  defeated  and  slain  at  Bosworlh  by  the  carl  of  Rich- 
mond, who,  being  then  proclaimed  king  as  Henry  YIL, 
shortly  afterwards  fulliilod  his  plnlgo  to  marrj-  the  eldest 
daughter  of  Edward  IV.  and  so  unite  tie  Houses  of  York 
and  Lancaster. 

Hero  the  dynastic  history  of  the  House  of  York  end.«, 
for  its  claims  wxto  henceforth  mtr^ixl  in  thn^e  of  the 
Hoii.so  of  Tudor.  But  thn  family  bistcry  has  .^ti!l  much 
to  do  with  the  story  of    '  "  ■■ 
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ftfter  being  actnallj  crowiicd  as  king  in  Christoliurch 
cathedral,  Dublin,  camo  over  with  a  host  of  Yorkist 
■ympathiien  into  England,  where  he  wns  defeated  and 
taken  prisoner  at  the  battib  of  Stoke  in  14S7.  The  earl 
of  Warwick  lived  for  twelve  years  later  in  UT\>ust  continc- 
Bient,  and  was  ultioiatoly  put  to  death  in  1499  beeau.<^c  he 
had  consented  to  a  plot  for  his  own  liberation.  As  to  his 
aiiter  Margaret,  she  was  married  to  one  of  Hcniy  VII. 's 
Welsh  foUowrs,  Sir  Richard  Pole  (or  Poole),  and  could 
give  no  truubla,  so  that,  when  Henry  VIII.  camo  to  the 
throne,  he  thought  it  jHilitic  to  treat  her  with  kindness.  Ho 
Made  her  countess  of  Salisbury,  revcr^cd  her  brotlier's 
attainder,  created  her  eldest  son,  Henry,  Lord  Jlonlagiie, 
and  caused  one  of  her  younger  sons,  Keginald,  who  displayed 
mnch  taste  for  learning,  to  bo  very  caKfully  educated. 
This,  however,  was  the  very  thing  which  involved  the 
whole  family  in  niin.  For  Henry  looked  to  the  learning 
and  abilities  of  Reginald  Pole  to  vindicate  before  Europe 
the  justice  of  his  divorce  from  Catherine  of  Aragon  ;  and, 
when  Pole  not  only  was  unable  to  comply  but  was  con- 
scientiously compelled  to  declare  the  vciy  opposite,  the 
king's  indignation  knew  no  bounds.  Pole  himself  was  safe, 
having  secured  some  time  before  a  retreat  in  Italy.  He 
was  even,  for  his  great  merits,  made  a  cardinal  by  the  pope. 
But  this  only  made  matters  worse  for  his  family  at  home  : 
his  brother.  Lord  Montague,  and  even  his  mother,  the 
aged  counte-ss  of  Sali.-.bury,  were  beheaded  as  traitors  because 
they  had  continued  to  correspond  with  him.  Cardinal  Pole, 
however,  came  back  to  his  own  country  with  great  honour 
in  the  reign  of  Queen  Mary,  and  was  made  arclibishop  of 
Canterbury  on  the  deprivation  of  Cranmer. 

Two  'nephews  of  this  cardinal,  named  Ardiur  and 
E«lmund  Poole,  are  t'.ie  last  members  of  the  family  whom 
it  is  needful  here  to  mention.  Early  in  the  reign  of  Queen 
Elizabeth,  being  ardent  young  men,  they  conspired  to  go 
ever  to  the  duke  of  Guise  in  France,  ho])ing  to  return  with 
an  army  into  Wales  and  so  promote  the  claims  of  Mary 
Queen  of  Scots  to  the  crown  oT  England,  for  which 
service  the  elder,  Arthur,  e.xpected  to  be  restored  to  the 
didcedom  of  Clarence.  The  result  was  that  they  were 
condemned  to  death,  but  were  only  imprisoned  for  the 


rest  of  their  days  in  the  Tower,  where  they  both  carved 
inscriptions  on  the  walls  of  their  dungeon,  which  are  stiU 
visible  in  the  Bcauchiimp  tower. 

There  was  yet  another  branch  of  the  House  of  York 
which  might  have  given  trouble  to  the  Tudors,  if  they  had 
not  been  very  narrowly  watched  and  ultlmotcly  extin- 
guished. Of  the  sisters  of  Edward  IV.  the  eldest,  Anne, 
who  married  the  duke  of  E.\ctcr,  left  only  one  daughter  by 
her  second  husband,  Sir  Thomas  St  Lcgcr  ;  but  the  second, 
Elizabeth,  married  John  do  la  Pole,  duke  of  SufTolk,  and 
had  several  children  of  boUi  se.xes.  Their  eldc;.!  son  was 
created  ear!  of  Lincoln  during  his  father's  life,  and  Kichard 
III.,  after  the  death  of  his  own  son,  had  designated  him 
as  his  successor.  Disappointed  of  a  kingdom  by  the  success 
of  Henry  A'lL,  he  joined  in  Simnel's  rebellion  and -was  killed 
at  the  battle  of  Stoke.  His  brother  Edmund  thus  became 
heir  to  his  father  ;  but  in  the  reduced  circumstances  of  the 
family  he  agreed  to  forbear  the  title  of  duke  and  take  that 
of  earl  of  Suffolk.  He  continued  for  some  years  in  favour 
with  tlie  king,  who  made  him  a  knight  of  the  Garter  ;  but, 
having  killed  a  man  in  a  passion,  he  fled  abroad  and  was 
for  some  time  entertained  at  the  court  of  the  emperor 
Maximilian  and  afterwards  of  Philiji,  king  of  Castile,  when 
resident  in  the  Low  Countries,  before  his  departure  for 
Spain.  But  Philip,  having  been  driven  on  the  English 
coast  when  going  to  take  possession  of  his  Spanish  kingdom, 
was  entertained  at  Windsor  by  Henry  VII.,  to  whom  he 
promised  to  deliver  up  the  fugitive  on  condition  that  his 
life  should  be  spared.  Edmund  de  la  Pole  accordingly  was 
brought  back  to  his  native  country,  to  bo  lodged  in  the 
Tower  for  the  remainder  of- his  days.  And,  though  the  pro- 
mise to  spare  his  life  was  kejit  by  the  king  who  gavfe  it,  his 
son  Henry  VIII.  caused  him  to  be  executed  in  1513,  when 
war  broke  out  with  France,  ajijjarently  for  treasonable  cor- 
respondence with  his  brotherKichard,  then  in  the  French 
service.  After  his  death  Richard  de  la  Pole,  remaining  in 
exile,  called  himself  earl  of  SufTolk,  and  was  flattered  occa- 
sionally by  Francis  I.  with  faint  hopes  of  the  crown  of 
England.  He  was  killed  at  tlie  battle  of  Pavia  in  1525. 
There  were  no  more  De  la  Poles  who  could  advance  even 
the  most  shadowy  pretensions  to  disturb  the  Tudor  dynasty- 
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YORTTBA,  or  Yaeiba,  a  country  of  West  Africa,  occupy- 
ing the  eastern  half  of  the  Slave  Coast  region  in  6°-9°  N. 
lat.  and  3°-7'  E.  long.  Taken  in  its  widest  sense,  so  as  to 
include  the  whole  domain  of  Ae  Yoruba  race  and  speech, 
the  Yoruba  country  stretches  from  the  Bight  of  Benin 
northwards  in  the  direction  of  the  unexplored  region  of 
BorfTU,  and  from  the  ill -defined  eastern  frontier  of  Dahomey 
to  the  Niger  and  its  delta,  which  enclose  it  on  the  north- 
east, east,  and  south-east.  Within  these  limits  it  covers  an 
area  of  at  least  40,000.  square  miles,  with  a  population 
roughly  estimated  at  over  2,000,000.  But  since  1820-21, 
when  the  old  Yoruba  empire  was  broken  up  by  the  Fulah 
invaders,  the  northern  part,  comprised  between  the  Niger 
and  the  water-parting  ^f  the  streams  flowing  north  to  that 
river  and  south  to  the  Gulf  of  Guinea,  has  been  included 
in  the  Fulah  state  of  Gando. .  This  water-parting,  which 
constitutes  the  main  physical  feature  of  the  land,  is  formed 
by  the  eastern  continuation  of  the  mountain  range  which 
in  the  Mahi  countrj-,  north  of  Dahomey,  appears  to  rise 
to  over  6000  feet  (Skertchley),  but  which  in  Yoruba 
gradually  falls  to  considerably  under  2000  feet.  But~to- 
wards  the  east,  about  the  upi>er  course  of  the  river  Oshun, 
the  system  again  rises  to  what  is  described  as  "a  very 
mountainous  country  "  (Higgins  and  Smith).  The  city  of 
Iloriu,  near  the  northern  slope  of  the  divide,  stands  at  an 
elevation- of  a  little  over  1300  feet,  which  is  probably 
attout  the  average  height  of  the  range  in  Yoruba.  Gerhard 
llohlfs,  who  in  1867  traverse<i  the  whole  region  from 
]{Abba  on  the  Niger  to  Lagos  on  the  Gulf  of  Guinea,  dc- 
ecribes  the  section  north  of  the  water-i)arting  as  an  open, 
gently  sloping,  and  highly  cultivated  plain,  to  which  the 
profusion  of  flowering  plants  gives  the  aspect  of  a  vast 
garden.  Here  abundant  crops  of  cereals,  cotton,  yams, 
ground-nuts,  and  kola  nuts '  are  raised.  South  of  the 
divide  the  land,  which  is  intersected  by  the  nearly  parallel 
courses  of  the  rivers  Ogun,  Omi,  Oshun,  Oni,  and  Oluwa, 
falls  in  continuous  undulations  down  to  the  coast,  the 
open  cultivated  ground  gradually  giving  place  in  the  same 
direction  to  forest  tracts,  where  the  most  characteristic 
♦re«  is  the  oil-palm.  Flowering  trees  and  shrubs  are  here 
'also  plentiful,  while  the  chief  cultivated  pknts  are  corn, 
yams,  plantains,  bananas,  tobacco,  cotton,  oiro,  ground- 
nuts, and  a<a-i/<  yielding  a  yellow  dye  (Higgins  and  Smith). 
As  the  sea  is  app;o«ched,  the  woo<led  tracts' merge  almost 
everywhere  in  a  broad  zone  of  dense  primeval  forest,  com- 
pletely separating  ;he  arable  knds  of  the  interior  from 
the  coast  lagoons. 

These  lagoons,  lying  between  the  outer  surf-beaten  beacn 
»nd  the  inner  shore  line,  form  a  navigable  highway  of 
iiill  waters,  which  in  many  places  is  several  miles  in  extent. 
During  tlu)  dry  season  the  rivers  discharging  into  the 
lagoons  are  unable  to  force  a  passage  seawards  ;  but  after 
the  rains  they  find  an  outlet,  now  at  one  |)oint  now  at 
another,  while  here  and  there  the  natives  them-selves  often 
excavate  passages  for  their  boats  between  the  inner  and 
outer  waters.  Of  all  the  Ingoons  the  most  extensive  are 
those  of  Leckio  in  the  cast  and  Ikoradu  (Lago»)  in  the 
•west.  At  its  northern  extremity  the  latter  receives  the 
discharge  of  the  Ogun,  the  largest  river  in  Yoruba,  whoso 
current  is  strong  enough  to  keep  the  seoword  channel  open 
throughout  the  year.  Hence  the  great  importance  of  the 
British  port  of  Lngos,  which  lies  in  umooth  water  at  the 
ianer  rntranco  of  tbu  channel. 

Pi%h)  T^goi,  which,  f»>«i'l<^  Uoibpry  (abont  40  milci  farther  wtit), 
U  the  oqljf  Illation  -•"-':>  '  M|.ir'<l  by  England  on  ttiia  coaat, 
tb«  l!rili«h  Oarrmr  a  iort  of  briifrolcnt  »u«rainly 
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Ashantec,  thongh  to  i  less  degree,  h'^s  alwsys  prevailed  ti  sngnoov 
this  region.  The  commissioneis  obr^ined  and  embodied  in  tlieir 
reports  {Bhtc  Bcoks^  18S7)  a  considerable  amount  of  information 
regarding  the  present  political  and  social  condition  of  the  Yoruba 
peoples.  Since  the  dismemberment  of  their  empire  by  the  Fulahs 
(1820-21)  the  country  has  been  divided  into  a  number  of  eemi- 
independent  states,  chieftaincies,  or  kiuzdoms,  hanging  loosely 
together,  or  rather  constantly  at  war,  and  with  a  feeble  sense  of 
common  nationality.  The  direct  representative  of  the  old  Yoruba 
power  is  the  "alafin"  or  king  of  the  Y'oruba  country  propel^ 
occup5"ing  the  northern  and  central  parts  of  the  whole  region. 
Round  about  this  central  state  are  grouped  the  kingdoms  of  Iloria, 
Ijesha,  Ife,  and  Ondo  in  the  east,  Mahiu  and  Jebu  in  the  south, 
and  Egba  in  the  west  The  alafin  resides  at  Oyo,  on  a  headstr«aia 
of  the  Oshun,  a  place  which  as  metropolis  of  the  Y'oruba  nation 
has  succeeded  the  older  capitals,  Bohu  and  Eatunga,  lying  farther 
north  and  destroyed  during  the  wars  with  the  Falahs.  Oyo  has 
an  estimated  population  of  70,000  or  80,000  ;  but  it  is  greatly  ex- 
ceeded iu  size  by  several  other  places  in  Y'oruba  Land,  where  for 
mutual  protection  the  inhabitants  have  mainly  grouped  tbemselres 
iu  large  walled  towns.  Thus  have  sprung  up  the  great  cities  of 
Abeokuta  (200,0001),  capital  of  Egba,  on  the  Oguij,  due  north  of 
Lagos  ;  Ibadan  (1M),000),  on  a  branch  of  the  Omi,  30  miles  south 
of  Oyo  ;  Ilorin  (200,000  t),  one  of  the  great  markets  of  West  Africa, 
capital  of  the  Ilorin  state  ;  Ogbomosho  (60,000),  between  Ovo  and 
Ilorin;  Ejigbo  (4i,000),  Ilobu  (60,000),  and  Ikirun  (60,000),  fol- 
lowing successively  nearly  duo  east  from  Oyo  ;  Ilesha  (40,000^ 
Oshogbo  (60,000),  and  Ede  (50,000),  following  each  other  duo  west 
in  the  Ilesha  statf! ;  Ipctumodu  (40,000),  in  Ife  ;  Ode  Ondo  (60,000), 
capital  of  Ondo  ;  Jebu  Ode  (60,000),  Epe  (40,000  !),  and  Lagos 
(75,000),  in  the  Jebu  state  and  British  protectorate.  The  consti- 
tiition  of  some  of  these  great  urban  groups  is  most  remarkabla. 
Thus  Abeokuta,  dating  from  1825,  owes  its  origin  to  the  incessant 
inroads  of  the  slave-huntr^rs  from  Dahomey  and  Ibadan,  which 
compelled  the  village  populations  scattered  over  the  open  country 
to  take  refuge  in  this  rocKy'  stronghold  against  the  common  cnem> 
Here  they  constituted  themselves  a  free  confederacy  of  some  sixty 
distinct  tribal  groups,  each  preserving  the  traditional  customs,  re- 
ligious rites,  systems  of  government,  and  even  the  vcrj-  names,  of 
their  original  villages.  Yet  this  apparently  incoherent  aggregate 
has  since  IwJid  its  ground  successfully  against  the  powerful  armica 
often  oent  against  the  place  both  by  the  king  of  Danomey  from  thl 
west  and  by  the  people  of  Ibadan  from  the  cast.  The  dilTcrcnt  tribe* 
arc  clearly  distinguished  by  their  several  tattoo  markings,  usually 
some  simple  pattern  of  t«o  or  more  parallel  lines,  disposed  haifr 
zon  Lilly  or  vertically  on  both  cheeks  or  other  parts  of  the  fa^e. 

Xotwithstanding  their  political  feuds,  the  Y'oruba  people  atv 
distinguished  above  all  the  surrounding  races  for  their  generally 
peacciul  disposition,  love  of  industry,  friendliness,  and  hospitality 
towards  strangers.  Phvsically  the>'  Tc.winblc  closely  their  Ewe  and 
Dahomey  neighbouni,  but  are  of  somewhat  lighter  coMi'Itiion, 
taller,  and  of  less  pronounced  Negro  features.  Their  nnH-riw 
intelligence  is  shown  in  their  greater  sust-eptihility  to  Christiaji 
and  Mohammedan  influences,  their  capacity  for  trade,  and  tlieir 
remarkable  progress  in  the  industrial  arts.  Although  the  bulk  ct 
the  nation  is  still  pagan,  Islam  has  made  great  advancement  sine* 
the  cessation  of  tlie  KuUIi  wars,  while  I'lotcsunt  and  Ronuni 
Catholic  missions  ha%e  been  at  work  for  many  years  at  Abeokuta, 
Oyo,  Ibadan,  and  other  Inrgo  towns.  Sanmel  Crowther,  the  firat 
Negro  bishop,  who  was  dislin^ished  as  an  explorer,  gcograplwr, 
and  linguist,  «  a.i  a  native  of  'i  oruba,  rescued  by  the  English  ^o» 
sUverv  and  t.luat.d  at  Sierra  Leone. 

Although  ngriculture  is  the  chief  industry,  such  useful  arts  a* 
pottery,  weaving,  tanning,  dyeing,  and  forging  are  pfactined  in  all 
the  towns.  The  people  make  their  own  agriiultural  iniplcmcnta, 
extract  a  palatable  wino  from  the  /.'     '  .         -.  i   -.    ^^^  ^ 

stout  cotton  fabric,  which  was  for;;  but 

which  can  now  scarcely  stand  the  coni;  ..  :h  stff 

goods  even  in  the  home  market  But  *a  buildii.  ih.  \  uiulas  knov 
no  rivals  in  Negroland.  The  houses  of  the  chiefs,  often  c-intaining 
as  many  as  fifty  rw  -    '!  with  rare  skill,  and  UstefuUy 

decorated  with  c:,  '  Jymbolic   dcvicts,  fabalogi 

animaln,  and  tveii  ■  ■■  chase. 

Before  the  intro<luttiuu  of  Ktl.i*  the  Yorubaa  are  »aid  to  baV* 
employed  knotted  strings,  like  the  Peruvian  quipus,  for  recordiu 
evciit-T  of  hi.-  •  -    t.     Their  language,  which  l>«»l>cenreducW 

t„  wnMii;;  ..  .    studied    by  Crowther,    Bouch^,   Ilowen, 

and  otlirr    i  i<  B|H>krn    with   considerMble   uniformity 

throughout  the  whulo  of  the  Yoruba  domain,  and  h.n  even  pen*, 
traled  with  the  enterpriiing  native  traders  a»  far  ra.«t  as  Kano  ia 
t'     ■'  -■-.'-■    Ti.r  the  Niger.     The  Iwst  known  dialectic 

1  ,,  Jebu,  Ondo.  Ife,  Ilorin,  <\nd  Oyo  (Yorulia 

I  ;   but  t)ii'  di»-r<-iviTii'i<"«  are  alight,  whila 

tl,.'.li>.i,;.  ;..o  lu.iii  lli.'cn'nter.  :  r..np«  (Ewe  in  tlia 

we,t  IIki,  Nu|w,  and  olheni  ih  i  ■     ;  ^  'r.iJ.i-.i -iitaL 


t  AUokuU  ■ 


'  uii«Ur  ll*<  r.xl.». 
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T  tureUastroAgwuatncytomirvisinonosylUWsin, 

'.  ic^tl  by  phouctio  Ji'cay,  a»d  whioli,  iii  in  the 

t  '  "■ '     "'     "inoipltf  of  i:ilou.uion, 

n-iit  but  rcJucoJ  by 

-.      Ik'sidcs   the  tones, 

'.■  arc  ihitc, — lu^^'h,  low,  i;iJ  middle, — Yoruba  has 

i  a  degree  of  vocalio  harmony,  in  which,  as  in  Ural- 

A  vels  of  the  aRbies  Liz  assimilated  to  that  of  the  root. 

]  :\  Bautu,  is  etVected  chiefly  bv  prefixes;  and  thctx>  is  a 

•xrr  ?f  w.'rvl-fonnation  by  tlio  fusion  of  several  rela- 

:  I'ompound  term.     The  IJiblo  and  sevcml 

L'D  translated  into  Yorub.i,  which  as  a 

11---  —       ^-.- -  urse  in  Weit  Africa  ranks  iu  imi>ortanco 

next  to  Haussa  ard  ^laudingan.  (A.  U.  K.) 

YOUGUAX,  a  seaport,  borough,  and  market  town  in 
the  county  of  Cork,  Ireland,  is  situated  on  the  west  side 
of  the  estuary  of  the  Blackwaler,  and  on  the  Cork  and 
Youghal  branch  of  the  Great  Southern  and  Western  Rail- 
\v&\,  157  miles  south-west  of  Dublin  and  28  cast  of  Cork. 
The  Sue  collegiate  church  of  St  Mary,  in  the  Later  Deco- 
rated style,  was  originally  erected  in  the  11th  century, 
but  rebuilt  in  the  13th,  and  since  that  time  it  has  been 
frequently  repaired.  It  contains  a  fine  monument  to  the 
first  carl  of  Cork.  There  are  still  a  few  fragments  of  the 
Dominican  friary  founded  by  Fitzgerald  in  1269.  Myrtle 
Grove,  formerly  the  residence  of  Sir  Water  Raleigh,  still 
remains.  The  harbour  is  safe  and  commodious,  and  there 
are  several  good  quays.  At  the  northern  extremity  of 
the  harbour  the  rivor  is  crossed  by  a  bridge  resting  on 
wooden  piles.  The  principal  exports  are  corn  and  other 
agricultural  produce ;  the  imports  are  coal,  culm,  timber, 
and  slate.  Coarse  earthenware  and  bricks  are  manufac- 
tured. There  is  a  salmon  fishery  in  the  Blackwater. 
Youghal  U  of  some  repute  as  a  watering-place.  The 
population  of  the  town  (area  345  acres)  in  1871  was 
6oSl,  and  in  1881  it  was  5826. 

Voughal  is  one  of  the  most  ancient  towns  in  Ireland,  and  was 
incorporated  by  King  John  in  1209.  The  Franciscan  monastery, 
foanded  at  Youghal  by  Fitzgerald  in  122-1,  was  the  earliest  houso 
of  that  order  iu  Ireland.  Sir  Roger  ilortimer  landed  at  Youghal 
in  1317.  The  town  was  plundered  by  the  earl  of  Desmond  in 
1579.  In  16J1  it  was  garrisoned  and  defended  by  the  earl  of  Cork. 
In  1649  it  declared  for  the  Parliament.  It  <^ent  two  members  to 
Parliament  from  1374  till  the  union,  after  that  only  one  down  to 
1655,  when  it  was  for  parliamentary  purposes  merged  in  the  East 
Di%ision  of  the  county. 

YOUNG,  Arthce  (1741-1820),  a  -writer  on  agriculture 
and  social  economy,  the  third  son  of  Rev.  Arthur  Young, 
rector  of  Bedingfield,  in  Suffolk,  was  bom  on  7th  Septem- 
ber 1741.  After  having  been  f'.r  some  time  at  a  school 
at  Lavenham,  he  was  in  1758  placed  in  a  mercantile  house 
at  Lynn,  but  showed  no  taste  for  commercial  pursuits. 
He  gave  early  evidence  of  literary  inclinations  by  publishing, 
when  only  seventeen  years  old,  a  pamphlet  On  the  War  in 
JTorth  America  and  by  beginning  a  periodical  work,  entitled 
T/tt  Uiii.ersal  Museum,  which,  however,  was  soon  dropped 
by  the  advice  of  Dr  Samuel  Johnson. 

After  his  father's  death  in  1759,  his  mother  gave  him 
the  direction' of  Bradfield  Hail;  and  in  1767  he  undertook 
on  his  own  account  the  management  of  a  farm  in  Essex. 
Possessing  no  practical  acquaintance  with  agriculture,  but 
being  active-minded  and  of  an  inquiring  turn,  he  engaged 
in  e.Tperiments  of  various  kinds,  and  embodied  the  results 
■  of  them  in  A  Course  of  E.cperimental  Agritullnre,  which 
appeared  in  1770.  Though  Young's  experiments  were,  in 
general,  unsuccessful,  he  acquired  in  the  process  of  making 
them  a  solid  knowledge  of  agiiculture;  and,  \vriting  in  a 
lively  style,  he  was  able  to  make  his  disquisitions  on  the 
subject  interesting  to  the  public.  He  had  already  com- 
menced a  ^ries  of  journeys  through  difTereut  parts  of 
England  and  Wale."!,  and  gave  an  account  of  Iii.s  observa- 
tions in  books  which  appeared  from  1768  to  1770 — A  Six 
Wee^  Tour  through  tlu  SouOiem,  CourUu:s  of  Ewjlan/l  and 
Wain.  A  Sijc  Months'  Tour  through  tlie  North  of  England, 


and  the  Farmer'»  Tour  through  the  East  of  England.  Ha 
says  that  these  books  contained  tue  only  extant  informa- 
tion rehtive  to  the  renttd,  produce,  and  stock  of  England 
that  was  founded  on  actual  cxaminatioji.  They  were  very 
favourably  received  at  home  and  abroad,  being  translated 
into  most  Continental  languages  by  1792. 

In  176S  he  published  the  Farmer's  Letters  to  (.'^  i  eople 
of  England,  in  1771  the  Farmer's  Calendar,  which  has  gone 
through  a  great  number  of  editions,  and  in  1774  his 
I'olitical  Arithmetic,  which  was  soon  translated  into  several 
foreign  languages.  About  this  time  Young  acted  as  par- 
liamentary reporter  for  the  Morning  Post.  He  made  a 
tour  in  Ireland  in  1776,  and  drew  u\\  the  results,  with 
copious  observations  on  the  state  of  that  kingdom,  in  the 
years  1776-79,  publishing  a  quarto  volume  on  them  in 
1780.  In  1784  he  commenced  the  publication  -of  the 
Annals  of  Agriculture,  which  was  continued  for  45  volumes; 
this  work  had  contributions  from  many  authors,  Among 
whom  w-as  George  III.,  writing  under  the  nom  deplume  of 
Ralph  Robinson.  Young's  first  visit  to  France  was  made 
in  1787.  In  May  of  that  year  he  went  to  join  Rochefou- 
cauld-Liancourt  at  Paris,  and  accompanied  by  him  and 
another  gentleman  travelled  south  to  Bagnferes  de  Luchou, 
making  also  an  excursion  into  Spain.  In  November  ho  was 
again  in  London ;  but  in  July  1788  he  returned  to  France 
to  study  at  leisurfe  what  he  had  before  cursorily  observed. 
He  then  saw  the  western  part  of  the  country,  travelling 
alone  on  horseback,  and  came  back  a  third  time  to  see  the 
east.  The  motive  of  these  visits  was  "  to  make  himself  a 
master  of  their  agriculture,  that,  if  he  found  anything  good 
and  applicable  to  England,  he  might  copy  it."  But  ie 
had  an  eye  no  less  for  political  and  social  phenomena,  and, 
traversing  France  in  every  direction  just  before  and  during 
the  first  movements  of  the  Revolution,  he  has  given  ua 
interesting  and  valuable  notices  of  the  condition  of  the 
people  and  the  conduct  of  public  affairs"  at  that  critical 
juncture.  The  Travels  in  France  appeared  in  two  vols. 
4toin  1792.  On  his  return  home  he  was  appointed  sec- 
retary of  the  Board  of  Agriculture,  then  just  formed  under 
the  presidency  of  Sir  John  Sinclair.  In  this  capacity  he 
gave  the  most  valuable  assistance  in  the  colkction  and 
])reparation  of  agricultural  surveys  of  the  English  counties. 
In  1765  he  had  married  a  Miss  Allen;  but  the  union  is 
said  not  to  have  been  a  very  happy  one,  though  he  was 
of  domestic,  habits  and  a  most  affectionate  father.  Jiis 
sight  failed,  and  he  submitted  to  an  operation  for  cataract, 
which  proved  unsuccessful.  .He  suffered  also  in  his  last 
years  from  stone.     He  died  in  February  1820. 

'To  the  works  of  Arthur  Young,"  said  Kirwan,  "the  world  is 


more  indebted  for  the  ditfusion  of  agricultural  knowledge  than  to 
any  writer  who  has  yet  appeared."  To  the  same  effect  is  the  more 
recent  testimony  of  Mr  Hoskyus,  who  tells  us  that  "  the  Farmer's 


Letters  and  Calendar,  as  well  as  the  Tours,  displayed  the  mind 
and  pen  of  a  master  in  his  art,  and  went  far  towards  laying  the 
foundation  of  a  practical  agricultural  literilurc."  But  it  is  as  a 
social  and  political  observer  that  Young  is  now  best  known  to  th« 
reading  public,  and  the  books  which  have  eDlablished  his  reputa- 
tion in  these  departments  —  his  Tour  in  Ireland  and  Travels  in 
France — are  still  full  of  interest  and  instructiom 

Ho  found  that  Ireland  had  "flourished  for  the  last, thirty  years 
to  an  uncommon  degree  more,"  lie  believed,  "  than  any  country  iu 
Europe  ";  and  he  protested  against  the  turbulence  of  the  population 
ar.d  the  outcries  of  the  gentry  at  a  time  wheu  Ireland  had  "ex- 
perienced more  favour  from  three  sessions  of  a  British  parliament 
than  from  three  centuries  before."  But  he  saw  clearly  and  exposed 
unsparingly  the  causes  which  retarded  the  progress  of  the  nation. 
Ho  strongly  ur^ed  the  repeal  of  the  penal  laws  which  pressed  upon 
the  Catholics  ;  he  thought,  however,  that  their  disabilities  should 
be  removed,  not  by  a  single  measure,  but  gradually.  Re  protested 
against  the  harshness  with  which  the  labouring  classes'  were  treated 
by  their  auperiors,  and  denounced  the  middlemen  as  being,  not 
merely  a  useless  cla.ss,  hwi  by  their  oppression  and  insolent  manneis 
the  chief  causes  of  popular  discontent.  He  condemned  the  restric- 
tions imposed  by  Great  Britain  on  the  commerce  of  Ireland,  and 
also  the  perpetual  '"terference  of  the  Irish  parliament  with  iudu-itiy 
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by  prohibitions  and  bounties  ;  of  the  latter  he  censured  in  specially 
•trong  terms  the  bounty  on  the  inland  carriage  of  corn  to  Dublin. 
He  deplored  the  drain  of  rents  and  the  neglect  of  their  tenantrj-  by 
abeenUe  proprietors.  The  sute  of  agriculture,  generally  low  though 
improving,  he  found  particularly  nnsatisfactorj-  in  Ulster,  owing  to 
the  prev^nce  there  of  the  linen  manufacture,  at  that  time  carried 
on  in  the  homes  of  the  people,  who  were  constantly  divided  between 
this  occupation  and  the  labours  of  the  field.  Emigration,  he 
thought,  was  not  Sulficiently  encouraged  ;  indeed  it  scarcely  existed 
at  the  period  of  his  visit.  It  had  previously  been  practised  to  a 
greater  extent,  and,  besides  relieving  the  population  which  remained, 
bad  been  useful  in  removing  restless  spirits  who  would  have  been 
troublesome  at  home.  He  favoured  a  legislative  union  of  Ireland 
with  Great  Britain,  though  he  did  not  regard  such  a  measure  as 
absolutely  recessary,  many  of  its  advantages  being  otherwise  attain- 
able, Trithout  incurring  the  risk  of  some  possible  inconveniences. 

The  soil  of  France  he  found  in  general  superior  to  that  of  Eng- 
land, and  its  produce  less.  Agriculture  was  neither  as  well  under- 
stood nor  as  much  esteemed  as  in  England.  He  severely  censured 
the  higher  classes  for  their  neglect  of  it  "Banishment  (from 
court)  alone  will  foree  the  French  nobility  to  execute  what  the 
English  do  for  pleasure — reside  upon  and  adorn  their  estates." 
Young  saw  tVe  commencement  of  violence  and  outrage  in  the  rural 
districts,  being  himself  more  than  once  in  peril  from  popular  sus- 
picion. His  sympathies  began  to  take  the  side  of  the  classes  suffer- 
ing from  the  excesses  of  the  Kevolution,  and  this  change  of  attitude 
was  distinctly  shown  by  his  publication  in  1793  of  n  tract  entitled 
The  Example  of  France  a  jyaminj  to  England.  Of  the  profounrier 
significance  of  the  French  outbreak,  as  the  commencement  of  a 
world-wide  movement  and  a  new  era  in  social  history,  he  seems  to 
have  had  little  ide.i,  and  thought  the  crisis  would  be  sufficiently 
met  by  a  constitutional  adjustment  in  accordance  with  the  English 
type.  Yet  he  had  much  of  the  feeling  which 'then  inspired  the 
Evolutionary  actors,  and,  along  with  it,  it  m.iy  be  added,  some. 
thing  of  the  general  sentimentalism  of  the  period.  Another  en- 
thusiasm he  freqflently  exhibits — namely,  for  music,  and  especially 
for  the  Italian  opera.  But  his  master  passion  was  the  devotion  to 
agrieultnr*.  which  constantly  showed  itself.  Ho  strongly  con- 
df  '  "  iriaycr  system  then  widely  prevalent  in  France,  as 
*'  j  ■   poverty  and   excluding  instruction,"  as,  in   fact, 

tht  :um  of  the  country.     Some  of  his  plirascs  have  been 

often  quot€<i  by  the  advocates  of  peasant  proprietorship  as  favour- 
ing their  view,  "The  magic  of  property  turns  sand  to  gold." 
"  Give  a  man  the  secure  possession  of  a  bleak  rock,  and  ho  will 
torn  it  into  a  garden  ;  give  him  a  nine  years'  lease  of  a  garden, 
and  he  will  convert  it  into  a  desert"  But  these  sentences,  in 
which  the  epigrammatic  form  exaggerates  a  truth,  and  which 
might  seem  to  represent  l!»e  ix)Sses.sion  of  capital  as  of  no  import- 
ance in  agriculture,  must  not  be  taken  as  conveying  his  approba- 
tion of  the  system  of  small  properties  in  general.  He  approved  it 
only  wheu  the  subKlirision  was  strictly  limited,  and  even  then  with 
great  reserves  ;  and  he  remained  to  the  end  what  J.  S.  Alill  calls 
him,  "  the  apostle  of  la  graude  ailtnrc."  The  French  acknowledge 
the  valuable  services  which  his  criticisms  and  counsels  rendered  to 
their  agriculture.  The  directory  in  1601  ordered  his  writings  on 
the  art  to  be  translated  and  published  at  Paris  in  20  Tolumcs 
under  the  title  of  l^  CuUimtair  Anglais.  His  Travels  in  France 
were  translated  in  1793-94  by  Soules  ;  and  a  new  version  by  M. 
Lesage,  with  an  introduction  by  II.  de  Lavergne,  appeared  in 
1959.  An  interesting  review  of  the  latter  publication,  under  the 
title  of  Arthur  Ycntwj  el  la  France  de  17S0,  will  be  found  in  Jl. 
Kandrillart's  Pulhcules  Modertus,  2d  ed.,  1873.  (J.  K.  I.) 

YOUNG,  BnioHA.M  (1801-1877),  Mormon  president, 
wa?  born  in  Whitingham,  Vermont,  on  1st  June  1801.  His 
father  was  a  fanner,  and  lio  himself  -learned  the  trade  of 
a  7>aintcr  and  gltuicr.  He  originally  bclonpcd  to  the 
Eapti.'it  Churcli,  but  joined  the  Mormons  at  Kirtland,  Ohio, 
in  I8.'52.  In  the  same  year  ho  was  ordained  "elder;"  in 
IS.'?.')  ho  was  made  an  apostle;  and  in  1841  ho  succeeded 
.Tr  ■  1  -  -h  as  president.  He  died  at  Salt  Lake  City, 
"•  i^t  1H77.     See  Mormons. 

•  ■-,  Edward  (1681-1705),  anflior  of  Kie/ht 
T/r'}i/hft,  was  bom  at  Upham,  near  Winchester,  in  1681. 
Tl...  •  .  (..  facta  of  his  life  are  to  be  found  in  the 
I'  itribnted  to  Johnson's  Liifi  of  the  Parlt  by 
Hl.  ;l.  The  son  of  the  dean  of  Sarum,  educated 
at  Winchester  and  Oxford  (New  College  and  Coqius), 
Young  obtained  a  law  fpllr.wship  at  .Ml  Souls  in  170^,  and 
proceeded  to  use  it  as  a  \<ue  of  operations  for  gratifying 
hit  "rtjliiir  nn-swon,"  the  love  of  fame.  Tlicro  was  at  the 
time  Bi.  r  for  young  men  of  talent  who  shnwo<l 
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men  in  their  struggle  for  power,  and  Toting,  full  of  un- 
bounded energy  and  eloquence,  exuberant  to  cccentricitr, 
joined  in  the  race  with  a  vigour  that  soon  raised  him  to 
distinction.  He  seems  to  have  been  for  a  time  in  the 
family  of  the  carl  of  Exeter  as  tutor ;  but  the  notorious 
marquis  of  Wharton  (see  Whaetox)  took  a  fancy  to  him, 
bribed  him  away  from  this  post  with  liberal  promises  of 
maintenance  and  patronage,  settled  two  annuities  on  him, 
and  tried  to  get  him  into  Parliament.  Meantime  Y'oung 
began  to  publish  and  to  dedicate,  the  poems  and  the 
dedications  taken  together  (The  Latt  Day,  1713,  and  The 
Force  of  Rdiffion,  1714)  showing  the  simple  mixture  of 
piety  and  worldliness  that  is  one  •  of  the  notes  of  his 
character.  He  essayed  tragedy,  writing  at  mid-day  with 
closed  shutters,  by  the  light  of  a  candle  fixed  in  a  human 
skulL  Susiris  was  performed  at  Drury  Lane  in  1719, 
The  Revenge  in  1721.  Far  from  gloomy  in  the  company 
of  Wharton  and  his  friends,  he  had  a  decided  l>ent  for 
gloomy  themes  when  alone,  and  a  most  copious  and  lofty — 
often  extravagantly  lofty — eloquence  in  the  treatment  of 
them ;  a  paraphrase  of  the  book  of  Job  was  one  of  his 
productions  about  this  time.  But  he  showed  equal  facility 
in  dashing  and  effective  satire :  his  first  great  literary 
success  was  made  with  the  series  of  satires  published 
between  1725  and  1728,  and  collected  in  the.  latter  year 
under  the  title  Love  of  Fame,  the  Univertal  Passion.  These 
satires  do  not  bear  comparison  vrith  Pope's,  to  which  they 
pointed  the  way,  but  they  have  a  charm  of  exuberant 
vitality  cad  power,  an  irregular  abundance  of  wit  and  bold 
ifnagery,  a  frequent  felicity  of  diction,  that  entitle  them 
to  Johnson's  praise — "a  very  great  performance" — and 
enable  us  to  understand  the  impression  produced  by 
Young  in  conversation.  One  of  the  features  in  Young's 
character  that  disarms  resentment  of  his  fulsome  adulation, 
and  other  extravagances  and  eccentricities,  is  his  humorous 
Falstaffian  consciousness  of  hia  own  faults.  "  Who  can 
write  the  true  absurd  like  me  t "  he  cries  in  one  of  his 
satires.  He  abundantly  proved  this  in  Ocean.-  an  Ode, 
with  which  he  hailed  the  accession  of  George  IL  Soon 
after,  when  nearly  fifty,  ho  took  orders,  was  appointed  a 
royal  chaplain,  and  presented  by  his  college  to  the  rectory 
of  Welwjii.  Ho'was  disappointed  in  his  desire  of  further 
promotion  in  the  church  ;  he  had  succee<led  some  time 
before  in  extracting  a  pension  of  £200  from  Walpole, 
and  this  favour  was  cynically  trcatcl  as  a  satisfaction  in 
full  of  his  claims  on  the  Government,  The  Xight  Thovghts 
were  published  in  separate  "Nights"  between  1742  and 
1744.  In  the  preface  Young  said  that  "the  occasion  of 
this  poem  was  real,  not  fictitious,  and  that  the  facts  men- 
tioned did  naturally  force  these  moral  reflexions  on  the  « 
mind  of  the  writer."  Croft  has  shown  that  this  statement, 
though  justifiable  in  the  main,  has  to  be  taken  with  some 
qualifications,  and  that  a  common  belief  that  Lorenzo  was 
meant  for  the  author's  own  son  was  undoubtedly  a  mistake. 
Still,  it  is  true  that  Young's  wife,  her  daughter,  and  het 
daughter's  husband  died  in  rapid  «ucces.sion,  and  the  jKiem 
— a  great  work  in  spite  of  all  its  inequalities — was,  like 
In  Mcmoriam,  the  expression  of  a  real  sorrow  and  search 
for  con.'olatinn.  Young  continued  to  write  occasionally 
even  after  he  had  passed  his  eightieth  year.  Uis  death 
took  place  on  12th  April  1765. 

Bcii.!p«  Cmft'i  it/V,  there  are  intereating  referenrea  to  VoiiDt 
in  Boii«rir»  Juhnxm(tn  Birkbeck's  e\l.,  ir.  llC,  T.  270) 

YOUNG,  Thomas  (17731 829),  one  of  the  most  re- 
markable figtires  alike  in  literature  and  scicnro  in  the 
beginning  of  the  19lh  century  in  Great  Britain.  He 
l>ciongcd  to  a  Quaker  family  of  Milverton,  Sometsol, 
and  was  iho  youngest  of  ten  children,  having  Wen  born 
OD  I3th  3uno  1773.  Hii  precocity,  ospccially  in  the 
aCQuiremcni  of  languages,   was   remarkable,    being  lil(l« 
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inferior  to  thit  c."  Sir  W.  Rowan  Ilaniihon.  Hut  liis  thirst 
(or  knowK-dc«  was  uulimitod  in  its  range.  He  was  not 
content  with  knguacca,  mathcmalics,  and  phvsiaU  science  : 
natunil  science,  mcJicir.c,  and  even  ancient  pliilosopby  were 
cAgerly  studied  by  him ;  anil  he  w;i3  pitssionately  devoted 
to  athletic  cxerci.ses.  His  medical  studies  were  pursued 
sacccssiv«ly  in  London,  Edinburgh,  Gottingeu,  and  finally 
at  Emmanuel  College,  Cambridge,  where  he  took  his 
doctor's  degree.  The  death  of  a  maternal  uncle  put  him  in 
a  position  of  comfortable  indeiwndcnce,  and  ho  did  not 
heartily  enter  upon  practice.  He  was  secured  in  1S02  by 
the  Royal  Institution  as  a  colleague  of  Pavy  and  professor 
of  natural  philosophy.  Here  his  special  talents  found 
ample  occujution,  and  the  chief  result  was  the  publica- 
tion in  1S07  of  his  celebrated  Course  of  Lectures  on 
yatuntl  Phitosopliy,  a  work  which  is  even  now  regarded 
as  a  valuable  authority.  Some  years  before  he  had  made 
Lis  remarkable  discovery  of  the  interference  of  light,  and 
begun  that  wonderfid  series  of  researches  which,  as  com- 
pleted by  Fresnel,  secured  the  triumph  of  the  undulatory 
tlicory.  He  was  foreign  secretary  of  the  Royal  Society  for 
more  than  a  quarter  of  a  century  ;  and  it  is  curious  to  note 
that  his  reputation  stood  higher  in  foreign  than  in  home 
scientific  circles.  He  was  one  of  the  eight  foreign  associates 
of  the  Institute  of  France.  He  was  one  of  the  Commission- 
ers of  Weights  and  Measures,  and  secretary  to  ttie  Board 
of  Longitude,  which  in  those  days  conducted  the  Xaulical 
Aluuinac.  A  few  years  before  his  death  he  became  inter- 
ested in  life  assurance,  with  great  benefit  to  the  company 
whose  scientific  business  he  conducted.  His  death,  on  10th 
May  1S29,  was  probably  hastened  by  the  extraordirrary 
amount  and  variety  of  the  labours  he  undertook,  and  the 
self-sacrificing  zeal  with  which  he  devoted  Iiimsclf  to  them. 
Hifi  ti/c,  by  Dr  Fcicock,  dean  of  Ely  and  a  well-known  matbe- 
matician,  iras  imbli.sbej  in  1353,  alou;;;  wiih  a  collection  of  bis 
J/ixella-icoHS  It'orls  and  Scicntijie  Mctnoirs.  Vouiig  was  a  somewbat 
copious  coTitributor  to  tbc  6th  edition  of  this  Encyclopxdia,  and 
•omeofthc  bt-st  of  bis  smaller  papers  amioared  in  it  for  tbo  first  timo. 
For  a  resume  of  liis  contributions  to  the  subject  of  lixinadynaniics, 
sec  Vascilar  Svstrm.  p.  97  suinyi.  Anotber  of  tbo  multitudi- 
nons  problems  tiiat  claimed  bis  attention  vas  tbe  decipliernient  of 
the  Egyjrtian  biero^Iypbics,  in  wbicb  he  had  made  some  progress  a.s 
earlr  as  1814 ;  see  Lis  Account  of  some  decent  Discoveries  in  Hicro- 
ffli/jJtirat  Literature  (London,  1S23). 

YOUXGSTOWX,  a  city  and  the  county  seat  of  Jlahon- 
ing  cdunty,  Ohio,  United  States,  is  situated  upon  the 
Mahoning  river,  a  tributary  of  the  Ohio.  Tlie  prevailing 
industries  of  tlie  surrounding  country  are  agriculture  and 
coal-mining.  Yoangstown  is  directly  connected  with  six 
railway  lines.  Owing  to  the  contour  of  the  site,  the  city 
is  laid  out  very  irregularly.  The  population  in  ISSO  was 
15,-135  (8075  in  1870).  The  industries  of  Youngstown 
are  connected  chiefly  with  the  manufacture  of  iron  :  there 
are  several  furnaces  and  rolling-mills,  and  manufactories 
of  raib  and  stoves  and  of  agricultural  tools  and  machines. 

Yoanpto\rn  was  laid  out  in  1797,  being  one  of  tbe  fii-st  settle- 
ments made  in  tliat  part  of  Ohio  known  as  tbe  AVesteru  Reserve. 
Since  tbe  rebellion  it  has  grown  witb  great  rapidity. 

YPRE.S  (Flcm.  Yjieren),  a  town  of  Belgium,  capital  of 
an  arrondissement  in  the  province  of  West  Flanders,  stands 
in  a  fertile  plain  on  the  Yperlee,  21  miles  north-north-west 
of  Lille.  In  the  14th  century  it  is  said  to  have  contained 
200,000  inhabitants ;  and  it  was  long  famous  for  its 
woollen  and  linen  manufactures,  though  the  once  current 
derivation  of  the  word  "diaper"  from  the  name  of  this 
town  can  no  longir  be  maintained.  Of  the  old  fortifica- 
tions son)e  traces  still  remain,  as  well  as  a  few  picturesque 
divelling-hou»ts  of  the  1-lth  and  l.ith  centuries.  The  fine 
Gothic  cloth  hall  (1201-1342),  with  a  fn(,ade  4G2  feet  in 
length,  U  pierced  by  two  rows  of  i>ointed  windows ;  there 
are  two  comer  turrets  ;  and  in  the  centre  rises  a  massive 
square   clock  toner.      The  forty-four   statues  of   counts 


of  Flanders  and  their  consorts  which  formerly  adorned  it 
were  restored  in  1S60.  The  town  hall  (1730)  contains 
some  interesting  frescos  and  sculptures  of  modern  date. 
The  finest  jiarts  of  the  Gothic  cjithcdral  of  St  JIartin 
(1221-70)  are  the  choir,  and  the  portal  and  rose  window 
of  the  south  transept ;  in  the  interior  is  some  good  wood- 
carving;  the  old  fr(;sco3  were  "restored  "  in  182(1  In  the 
cloister  is  the  tomb  of  Cornelius  Jansen  ('/.i'.).  The  town 
contains  several  other  churches,  as  well  as  hospitals,  a 
military  school,  a  museum,  and  a  public  library.  The 
chief  manufactures  are  those  of  linen  thread  and  lace  and 
of  woollen  and  linen  cloth  ;  dyeing,  bleaching,  and  tanning 
are  also  carried  on.     The  poijulation  in  1876  was  15,015. 

YRIARTE.     iico  Iriarte. 

YTTRIUM,  the  name  of  a  rare  element  which  in  its 
character  is  closely  allied  to,  and  iu  nature  is  always  a.ssoci- 
ated  with,  cerium,  lanthanum,  didymium,  and  erbium 
(see  Lanthaxcm,  vol.  si  v.  p.  291).  For  the  preparation 
of  yttrium  compounds  the  best  raw  material  is  a  rare 
Swedish  mineral  tailed  gadolinite,  which,  according  to 
Konig,  consists  of  22  61  per  cent,  of  silica,  34 '04  of  yttria, 
\S>^  and  42'75  of  the  oxides  of  erbium,  cerium,  didy- 
mium, lanthanum,  iron,  beryllium,  calcium,  magnesium, 
and  sodium.  Bunsen  and  Bahr,  in  186G,  elaborated  a 
method  for  extracting  the  several  rare  oxides  in  the  state 
of  purity  ;  but  the  method  is  too  complicated  to  reproduce 
here.^  Metallic  ytuium  is  Obtainable  by  reducing  the 
chloride  with  potassium ;  but  this  operation  has  never 
been  carried  out  with  pure  chloride.  Yttria,  Y„03,  is  a 
yellowish  white  jiowder,  which  at  high  temperatures 
radiates  out  a  most  brilliant  white  light.  It  is  soluble, 
slowly  but  completely,  in  mineral  acids.  It  is  recognized 
most  surely  by  its  very  characteristic  spark  spectrum. 
Solutions  of  yttria  salts  in  their  behaviour  to  reagents  are 
not  unlike  those  of  ziiconia.  The  atomic  weight  of 
vttrium,  according  to  the  latest  researches,^  is  89 '02, 
if  0  =  16. 

YUCATAN,  a  peninsular  region  of  Central  America,  Bound- 
forming  the  south-eastern  extremity  of  Mexico  (see  vol  "ries, 
xvi.  pi.  I.),  of  which,  since  1861,  it  constitutes  the  two  "°^  ^ 
confederate  stiates  of  Campeche  (Campeachy)  in  the  west 
and  Yucatan  in  the  east.  At  its  neck  the  peninsula  is 
conterminous  on  the  south-east  with  British  Honduras,  on 
the  south-west  with  the  state  of  Tabasco  (Mexico),  and  on 
the  south  with  the  republic  of  Guatemala,  the  boundaries 
towards  these  territories  being  largely  of  a  purely  conven- 
tional character.  From  this  base  the  land  projects  in  a 
compact  rectangular  mass  between  the  Gulf  of  Mexico  and 
the  Caribbean  Sea,  west  and  east,  for  280  miles  northwards, 
across  nearly  four  degrees  of  latitude  (18'  to  21'  40'  N.)  and 
three  of  longitude  (87°  30'  to  90'  30'  W.),  to  within  120 
miles  of  Cuba,  from  which  it  is  separated  by  the  Yucatan 
Channel  It  has  a  mean  breadth  of  about  200  miles,  a 
coast-line  of  700  miles,  and  a  total  area  of  55,400  square 
miles,  with  a  population  in  1882  of  393,000  (Yucatan, 
29,570  square  miles,  population  302,500 ;  Campeche, 
25,830  square  miles,  population  90,500).' 

The  coast-line  presents  a  uniform  monotonous  aspect,  Physiet 
being  fringed  by  no  islands  except  Cozumel  near  the  north-  f^tora 
east  point,  and  broken  by  no  indentations  except  the 
shallow  Lake  Ter-minos  on  the  west  and  the  inlets  of 
Ascension,  Espiritu  Santo,  and  Chetumal  Bays  on  the  east 
side.  But  the  north  coast  is  skirted  by  an  almost  continu- 
ous line  of  low  dune.s,  nearly  200  miles  long,  enclosing  a 
broad  lagoon,  which  varies  in  length  and  depth  with  the 


^  Sec  the  bandbooks  of  cbemlstrj'  and  tbe  origmal  memoir  Iu 
Uebig's  Annalen,  vol.  cxxxvii.  p.  1. 

*  Cleve,  Jahresier.  der  Cheinic,  1882,  p.  15. 

'  Previous  estimates  assigned  32,(150  square  miles  to  Yncatau  and 
26,100  toCsmpecLe. 
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seasons.     Behind  the  lagoon  a  bed  of  coraUine  and  porous 
limestone  rocks,  composing  nearly  the  whole  tableland  of 
Yucatan,  rises  continuously  southwards  in  the  direction  of 
the  Sierra  Madre,  which,  beyond  the  frontier,  traverses 
the  whole  of  Guatemala  and  Central  America.     Geologic- 
ally, Yucatan  thus  presents  the  character  of  a  compara- 
tively recent  formation,   built  up  by  polypi  in  shallow 
waters,  and  gradually  covered  with  a  layer  of  thin  dry  soil 
hy  the  slow  weathering  of  the  coral  rocks.     But  the  sur- 
face is  notr  so  uniformly  level  and  monotonous  as  it  appears 
on  most  maps ;  for,  although  there  are  scarcely  any  running 
streams,  it  is  diversified  here  and  there  by  a  lew  lacustrine 
basins,  of  which  Lakes  Bacalar  and  Chicankanah  are  the 
largest,  as  well  as  by  some  low  isolated  hills.and  ridges  in 
the  west,  and  on  the  east  side  by  the  Sierra  Alto,  a  range 
of  moderate  elevation,  traversing  the  whole  peninsula  from 
Catoche  Point  southwards  to  the  neighbourhood  of  Lake 
Peten  in  Guatemala. 
Oimito.       Tliere  are  thns  no  elevations  rafficiently  hiyh  ♦<;  intercept  the 
moisture-bearing  clouds  from  the  Atlantic,  while  those  from  the 
Pacific  are  cut  off  by  the  Sierra  Ma<lre.     Hence  the  climate  u 
necessarily  dry,  irith  a  deficient  ami  uncertain  rainfall,  especially 
in  tlie  central' and  northern  districts.     Hero  also  the  tropical  heats 
arc-  iut-nsified  by  the  neighbourhood  of  the  Gulf  Stream,  which  m 
it3  pai-i^e  tbroiiRh  the  YucaUn  Channel  flows  much  nearer  to  the 
coi^t  of  the  peninsnla  than  to  tl.jt  of  Cub-o.     Still,  the  climate, 
althoush  "hot  of  the  hottest  "  (Ober),  with  a  temperature  ranging 
from  75'  to  98°  Fahr.  in  the  shade,  is  compinitively  healthy,  owing 
to  its  great  dryness  and  to  the  cool  breezes  which  prevail  night  and 
day  throughout  a  grtat  part  of  the  year.    The  atmosphere  is  also 
occasionally  purified  by  the  fierce  temporalcs  or  "  northers,    which 
Bwceo  across  the  Golf  freely  over  this  oi«n  low-lying  region.    Yellow 
fever,  liowevor,  oeriodically  vkits  the  Cimpcche  coast,  while  ague 
3  endemic  in  the  undrained  swampy  districts  tu.vards  the  southern 
fonlicrs.     Like  most  regions  lying  entirely  within  the  tromcs, 
Vucat.in  has  two  scisons  only,  which  are  d..termined  b)  the  alter- 
nations not  so  much  of  temperature  as  of  atmospheric  moisture. 
The  dry  season  lasts  from  Octob.r  to  Slay,  the  wet  season  for  the 
rc-st  of  the  ye.ir  ;  the  hottest  months  appear  to  bo  March  and  April, 
when  the  heat  is  increased  by  the  burning  of  the  corn  and  hcnequeu 
fields  on  the  plateau.  _.    ,  .,     t.- 

V«:e-  All  th"  aortlarn  districts,  as  veil  .1--.  the  greater  part  of  the  hurra 

Uble         AltA,  arc  .ie^tilute  of  large  trees  ;  but  the  coast-lands  on  both  sides 
prodnc    tflwardi  Tabawo  and  British  Honduras  enjoy  a  suthcient  rainfall 
UOM.        to  support   largo   forest  growths,  including  the  mahog.iny  tree, 
Eeveril  \aluablc  cabinet  woods,  vanilla,  log^vood,  and  other  <lye- 
wr,.,.K.     Logwo'jd  forests  frince  all  the  lagoons  and  many  parts  of 
\\w  s-alme-pl  which  arc  flooded  du«ng  the  rainy  season.     The  chief 
r,.'.,.  •■    1  ..Nntsaro  maize,  the  sugar-cane,  tobacco,  cotton,  colTce, 
hcncquen,  the  so<»lled  YucaUn  hemp  or  Sisal  hemp, 
.  r.  is  not  fi  hemp  at  all,  but  a  true  fibre.     It  is  yielded 
1  :  h  grows  everj-whcre,  and  is  used  chiefly  for 

I  ijickcloth,  cordage,  and  hammocks.      In 

1  i.OO  IT)  of  thij  article,  valued  at  £350,MO, 

r  1      'lipped  at  i'roCT'so.     The  yearly  maize  crop  is  estimated  to 

1-  ■     -ih  nver  £1,000,000,  and  the  whole  of  the  agricultural  produce 

.000.     But  1  v.ly  small  area  is  under  tillage, 

to  the  pn  ■•  11  of  \»si  haciendas  (estates), 

„,,.r«  have  II  eiwary  capital  n'lr  the  energy 

to  administer.     Heiioc  symploms  >,(  decay  are  everywhere  visible  ; 

th,  wliole  .niintry  is  "mainly  a  wilderness"  (Ober);  and  there  is 

I  ■  ■   ■    ,  land  under  cultivation  than  at  the  time  of  the 


Towns. 


Yucatan  the  capital  is  Merida (40,000  inhabitants 
.  h  is  connected  with  its  port  of  Progreso,  on  the  iiorth- 
.■  a  milwav  Vi  miles  lonir.  the  only  line  in  the  countr)-. 

■    '       '-    1  the  town  and  seapo.t  of 

t.     Other  towns  in  the 
I  in  S'ti^-.lnn.  nnd  th" 


wnich  is  now  destitute  alike  of  running  waters,  of  dense  vegetatico, 
and  almost  of  inhabitants,  was  at  that  time. thickly  peopled  and 
full  of  populous  cities  remarkable  for  the  great  size,  splendour,  and 
artistic  taste  of  their  public  monuments.  For  Maja,  as  the  land 
was  then  callfi,'  wis  the  chief  centre  of  the  wide-spread  .Maya- 
Quiche  rower  and  culture,  which  rivalled,  and  in  some  respecU 
excelled  those  of  the  Peruvian  Incas  and  of  the  Aztecs  on  the 
An,ilmao  plateau.  Although  the  Maya  nation  had  at  that  tjme 
alreaOv  euured  on  a  period  of  decadence,  it  was  still  strong  and 
vigorous  enough  to  resist  the  conqnistadores  for  a  period  of  fully 
tiventy  years  {1527-47^  the  reductiop  of  this  barren  region  costing 
"  the  lives  of  more  Siianiards  than  had  been  expended  in  wresting 
from  the  Incas  and  the  llontezumas  the  wealthiest  empires  of  the 
we-tevn  world"  (Bancroft). 

Wcndcr  has  been  exprcsssd  that  such  a  bleak,  and,  and  almost 
strcainkss  land  could  have  ever  become  the  seat  of  empire  and  the 
home  of  a  flourishing  civilization.  But  the  absence  of  river;  on  tlic 
plateau  appears  to  be  due  not  so  much  to  the  deficient  rail, fill  as 
to  the  extremelv  porous  nature  of  the  calcareous  soil,  whicli  absorbs 
the  waters  like  a  sponge  and  prevents  the  development  of  surface 
streams.  Bentath  the  surface,  however,  the  waters  accumulate  in 
such  abundance  that  a  suflicicnt  supply  may  al»  11  '  '  "  .ink- 
ing wells  in  almost  any  part  of  the  tableland.  sept 
inhabitants  neglect  to  do  was  .systematically  ;  tne 
former  populations,  whose  aguadas  or  artificial  lakes  ahd  '-inder- 
ground  reservoirs  most  be  reckoned  amongst  the  most  remainable 
monuments  of  Maya  culture.  "  Intelligence,  much  skill  in  masonry, 
and  much  labour  were  required  to  constnict  them.  They  were 
paved  with  several  courses  of  stone  liiJ  in  cement,  and  in  Una 
bottoms  wells  or  cavities  were  constructed.  More  thau  forty  such 
wells  were  found  in  th(?bottom  of  one  of  these  agnadas  at  Gslal, 
which  has  been  repaired  and  restored  to  use.  In  some  pl.ieos  lone 
subterranean  passages  lead  down  to  pools  of  wnter,  whv  i  -ire  used 
in  the  dry  season.  One  of  these  subterranean  reseHi-oirs  is  450  fe-^t 
below  the  surface  of  the  ground,  and  the  passage.  IcadiiK'  to  it  is 
about  1400  feet  long"  (Baldwin,  p.  145).  Thus  the  Mcyan,  like 
the  Peruvian,  the  F.iivptiaii,  and  the  Rity'""""  culture,  was  oa.<eJ 
on  a  well-planned  aiid  carefully  exc-uted  system  of  «•ater^vork^ 
specially  adapted  to  the  ncculiar  physical  conditions  of  the  country. 

The  monumenul  remains  which  must  be  assigned  to  the  M.i>  a-  Kmnea 
Quiche,  as  distinguished  from  other  native  civilizations,  are  spr.  1 1  ciU« 
over  a  great  l>art  of  Central  America,  but  ate  mainly  cooil  .i:ed 
within  the  triangular  space  formed  by  connecting  Mitla  in  Oujaca, 
Copan  in  Honduras,  and  the  north  coast  of  Yucatan  above  Tiziimn 
by  three  straight  lines.     But  of  the  "sixty-two  ruuicel  ciiies     of 
Yucatan  proper  the  most  important,  or  at  leart  the  !>e-st  kno-,v  n  and 
most  fuUv  descrilxhd,  arc  Izamal,  M,iyap.an,  Ake,  Acar.ceh,  Lxni,. 
TikuL  and  Kab.ih,  all  centred  in  the  north-wrst  conier  of  tlie  pen- 
insula round  alwut   Merida,  whicli  itself  sLinds  on  the  rmn«  of 
Tihu ;  Chichen-Itzo,  about  midway  iH'tncen  Tiku! 
and  Labna,  Kohbecan,  and  Polonohan  in  the  > 
Most  of  these  places  were  described  and  illustrat,  .  ,  • 

Catlerwood  over  forty  vears  ago.  and  have  recently  b..en  re-viMKd 
and  re-descrilyd  by  Jl.  Ijisire  Ch.imay.     The  structure.  es,>eeu.lv 
of  Uxmal.  Ake,  Kal*h,  and  Chi.-hen-Itxa  nval  in  n      • 
spkudour  ihosu  of  Palen.)ue  in  Cliia)  as.  of  CoKin  :.n(l  . 
"rhantomCity")inCuateinila,andofCoi>aii  inlloiw 
Is  uothiug  comparable  to  them  on  the  Mexican  ;»ble  and,  and  lu 
the  Vew  World  they  are  8Ur|>aK«cd  in  arehit^ctural  skill  and  artistic 
Usto  only  by  the  Kaiitiful  edifices  at  MiUa  in  Cij.ica  and  some  ot 
the  monuments  of  Peruvian  culliire 

Maya!«n("El  Pendon  do  |o  Mayas,"  or  "Banner  Cil ,  .T  the 
MayaN  J  lion  ")  was  already  in  ruins  at  tlie  rime  of  the 
ing'lH-en  overthrown  during  «  genenJ  revolt  of  the  f. 
almut  a  centurv  before  that  i>erio.l=  Yet  its  ruins,  ov.  i  :  •.  .,  -.i;. 
vegetation,  .till  cover  a  considerable  space,  and  iiir,',ide  a  liURe 
artificial  mound  whi.  h  from  a  diktsnce  looks  like  a  \v  -  .•  !  .'^i 
But  VwnA  sljii  1 1  ailogether  unrivalled  for  the  m.v  •  I  im«l 

building,  the  ri  lines,',  of  iU  aculplnred  f«s-adej.  ai  < 

clav.«ic  U  inly  of  its  statuary.     C.'i 

the  sociUe  I  "nunnery  "  and   -he  ;  ' 

governor's  leilm  e,  the  latter  with  ,^ 


•  having  a  rnw  of  c^lo.isnl  head*  diviiU-tl  lu 

r,-if'. 


„,  ,n  hi'h  rt-lief "  (rharnavl 


luj.i. 

Th. 


Uii' 


Tl. 


.y  of 
l-opu- 

l.p  picture  conveyed  hy 

,r  ,  .ti,  .  •■  .ir,-l  ihp  utate 
!ed  hi 


alt!ion,.ll   elcarljr  otl^iliriliu.^    iU   a  1, 
vnr«tnn.  nf*.  ctven    by    R-\iierolt   (// 


nt«h  n.'s^rtU, 


(1- 
find  I  11m 


Niu-.ifjo  tliO  elder  to  c-' "I  ;   ah  l     ,'.li- 

terpreUtlons  of  Oie  coufu«ed   n-itloiiAl 
'  iilthcn-Itia  "onu  thr»B  futuriet  b«fcf% 
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y^ngle,  with  0D«  front  2S0  fort  long  and  «nclo«ing  a  court  25S  by 
1X4  f««t.     Hfro  Dr  Le  )  s.-orered  iit  lJ»Sl  a  surprisingly 

ItfaDtifuI  itatuo,  s^^\^\  ■:^  ol"  tbo  kiiu!  cvrr  round  in 

Obc^'  '    * V       Itu:   J     -  ^10  apiin  carrfuUy  hid  a\Tay 

lo  J  -  .  falling  into  tho  hinds  of  the  MexiLftn  authorities, 

^ho  t'th'T  p'mirkA''!.'  stiitiio  previously  brought  to 

^V^        ■    C-  numontd  of  Xki,  which 

lirt  t  .     ,  .Timid,  with  an  immense 

ftig!  .  cxtraurdiiidrv  features difforout  from 

any:  m  Ym-Atau.    ^hisatrangu  monument 

li  SI.  -till  standing),  each 

4  f ,   ■  I  in  three  parallel 

row,  ;  itfunn  212  feet  by 

46  J-  »  i>V  &UI-S  froJii  ii  to  l>i  :\.ct  k>u^  and  from  1  to  IJ' 

iBBtL     fcit  :iiai.  a  few  miles  cast  of  Ake.  stands  another  great 

m-r  •"  *■   "'v  650  feet,  besides  threo  others,  and 

aV  '  t,  however,  a  monolith,  but  built  up 

ofn    .  rtar.     But  :he  gigantic  face  described 

an.'  y  iujii'-iia  liad  disappeared  at  tho  time  of  Char- 

Chkfaen-      T^  ,     .  r  wo  are  indebted  for  the  first  detailed  account  of 

ItCL  tho  wo:,  i.riul  remains  of  Chichcn-Itza,  which  include  another 
nun::fr  .\  tpnni5-c«nrt,  "tort^r^l  temple's,  and  other  buildings  pro- 
fuv  ; .  -.  pillars,  reliefs,  and  tho 

Bkt .  ■  i.inid  of  great  size,  known 

■3  i:,  ■  ;ro  still  standing  on  its 

vnmmiL  Chichcu-llza,  whith  was  c«iUinly  inhabited  at  the  time 
•f  the  conquest,  was  the  capital  of  the  Itzacs,  one  of  the  most 
powerful  Maya  nations,  who  appear  to  have  afterwards  migrated 
aonthnirvli  to  the  neighbourhood  of  Lake  Peten,  whcro  tribes  of 
this  n*ni^  are  still  found.  They  constituted  ono  of  tho  eighteen 
•emi-inJ'-pondent  Maya  states,  wiiose  incessant  internecine  wars  at 
last  brought  about  the  dL«membcrment  of  the  once  potent  theo- 
cratic empire  of  Xibilba  (Palenque  T)  and  the  destruction  of  the 
Uaya  civilization. 
Kabth.  Scarcely  Ics;)  important  thnn  those  of  Chichen-Itza  are  the  monu- 
ments of  Kabih,  which  lies  about  12  miles  south  of  Uxmal.  The- 
two  places  were  formerly  cohnv^cted  by  a  plastered  causeway,  traces 
of  which  are  still  visible,  ar.d  Kabah  must  have  been  a  very  large 
city,  for  its  ruins  are  scattered  over  a  considerable  area.  Amongst 
them  ar*  comprised  lofty  pyramids,  vast  terraces,  and  sumptuous 
paU' •  ■  s  with  elaborate  ornamentation,  sometimes  almost 

CODtT  i^ing  the  architectural  features  of  the  edifices.* 

Char:     .  ,  s  **  triumphal  arches,"  but  adds  that  he  sought  in 

vain  fur  the  utu^ue  specimen  of  this  kiud  of  monument  in  America 
which  is  mentioned  and  figured  by  Stephens,  and  which  bears  such 
a  strikin:»  resemblance  to  the  triumphal  arches  of  the  Romrtn  type. 
Many  otht-r  remains  have  either  disappeared  or  crumbled  away 
aJmosc  bfvond  recognition  since  they  wei-e  first  sketched  by  Gather- 
wood.'  But,  on  the  other  hand,  numerous  buried  cities  and  monu- 
nents  probably  still  remain  concealed  amid  the  rank  tropical  vege- 
tation, especially  in  the  almost  unknown  territory  of  the  unreduced 
LacanJons  and  Itzaes  towards  the  Guatemala  frontier.  But  enough 
Itas  already  been  surveyed  fully  to  iustify  JIaudslay's  general  re- 
nark,  that  Yucatan  is  thickly  covered  with  the  ruins  of  great  build- 
ings "even  superior  in  some  respects  to  those  found  in  other  parts 
of  Central  America." 
Taaerip-  Like  tho«  of  Palenque,  Lorillard  Town,  Tikul,  and  Copan,  many 
tiDBL  of  iheie  buildinp  are  covered  with  inscriptions,  the  key  to  the 
deciphering  cf  which  has  not  yet  been  discovered-  Notwithstand- 
ing certiiii  divergences,  seen  especially  at  Lorillard,  all  belong  ob- 
viously to  the  same  writing  system.  But  whether  that  system  is 
porely  ideoi^raphic,  phonetic,  or  intermediate  ctinnot  bo  asserted 
with  any  certainty,  although  Holdcn,  who  has  attacked  the  problem 
from  a  fresh  standpoint,  declares  emphatically  that  they  arc  not 
^onctic,  "  except  in  so  far  as  their  rebus  character  may  make  them 
■1  a  sense  phonetic."  He  claims  by  his  system  to  have  fixed  the 
«rder  in  vrhich  the  inscriptions  are  to  be  read  (in  lines  left  to  right, 
M  col  j::in3  vertically  downwards),  and  fr^ncics  he  hag  determined 
the  meaning  of  thre?  characters  representing  Maya  divinities.  But 
Holdon  is  Ignorant  of  the  Maya-Quicho  language,  of  which  a  few 
manuscripts  have  been  rescued  from  the  fury  of  the  early  Spanish 
iconoclasts.  Ono  of  these  documents,  the  PopolVuh,  written  or 
copied  about  1558  from  an  older  Quiche  book,  has  been  edited  and 
e»cn  tA/i slated  by  Brassour  de  Bourbourg.  This  uncritical  writer 
^  Or.  o'li-  <-f  ilic  palaces  "two  »3|icrit  cornices  form  a  frame  to  Immense 
Criezti  nl.iih  in  thtlr  deUilt  *ouM  compare  favourably  with  our  proudest 
moD'jt.  -'1  'il.rr.ivi  fii  -^.'i,.-.  >-.  w  ,',  ti.^eil  fiome  rcmtirkable  bas- 
Tthtt-  .  sword*  of  kneeling  Aztec 

capt--  y  i'lentirifd  by  tlifir  rcspect- 

•*'*C"'  rl  hn»i  either  been  .iltoffethcr 

orerk'  /.  !  ■>:  <:'.■.':  ^'.r^ti^-jly  Tuii'iLV:ri>i'Aui  h'j  uit^t  writer!  CD  Central-Aiu"!- 

'  Id  Hil  Stephrn*  wm  inar^l  br  the  cnra  of  Sant.i  Cnir  del  Quichi;'  tlist 
ttie  palAcet  of  tut  pUc«.  then  In  i  dllai'Hat^^l  stat<>.,  were  nulte  porfci-t  thirty 
jv-ari  before,  tn'l  that  the  now  ilrtcrtrd  city  of  Uiarlan  in  tlie  province  of  Vera 
r*2  ;*■«  then  almost  ai  perfect  u  wli.n  It*  iDhabltanfi  h.i<l  abandoncJ  It,  He 
luil  hiriiA«l/  walked  la  its  iilent  ktrcvls  amid  lu  cclc^aal  builJijigs,  uliicli  were 
u  entire  M  thoM  of  SiDU  Cnu. 


makes  us«  of  a  so-callod  Maya-Quiclji  alphabet  preserved  by  Diogo 
do  Landa,  first  bishojy  of  Yucatan,  in  his  Helacion  or  history  of 
tho  Mayas.  But  tho  alphabet  in  question  is  admittedly  extremely 
di festive  and  inadequnto  to  interpret  tho  native  writings,  an"d  hat 
even  been  pronounced  "a  Spanish  fabrication  "  by  Dr  Valcntini,-'' a 
view  which  Holden  appears  to  endorse.  Tho  puzzle  thus  remains 
still  unsolved,  and  no  safe  inference  can  bo  druwn  bi'vond  the  fact 
that  the  inscriptions  and  manuscripts  arc  composed  in  a  highlj 
conventional  form  of  writing,  and  probably  in  more  than  ono  Slaya- 
Quiche  dialect. 

Other  difficult  questions  connected  with  tho  origin  and  antiquity 
of  tho  Mava  culture,  and  the  nature  of  its  relations  to  that  o( 
Mexico,  will  bo  found  discussed  und^r  Mexico  {7.1'.).  But,  sine* 
that  article  was  written,  fresh  materials  have  been  collected  and 
publislied  which  help  to  throw  some  further  light  on  these  obscuro 
subjects.  L'nfortunatL'Iy  M.  Charnay,  who  since  the  time  of  Ste- 
phens and  Gathcrwooii  has  undoubtedly  contributed  most  to  our 
knowledge  of  the  Central-American  remains,  has  revived  in  an  ex- 
aggerated form  the  old  views  of  Morelet,  Orozco  y  Bcrra,  and  others 
regarding  the  Toltec  origin  of  oil  these  monuments.  This  observer 
sees  everywhere  the  clearest  evidences,  not  merely  of  Token  iiitlu-  . 
ences,  which  aro  obvious  enough,  but  of  the  Toltec  institutions 
themselves,  of  the  Toltec  religion,  architecture,  and  civilization,  to 
tho  exclusion  of  all  others  in  Central  America.  Ho  even  boldly 
traces  on  the  map  tho  lines  of  a  twofold  Tolteo  migration,  froia 
Tula  along  the  Atlantic  and  from  Tolu-^a  olong  the  Pacific  side,  to 
their  junction  at  Copan  in  Honduras,  some  few  centuries  before  tho 
discovery  of  the  New  World.  But  our  faith  in  the  soundness  of 
these  views  is  greatly  shaken  when  we  iind  M.  Charnay  identifying 
tho  Toltecs  themselves  somewhat  wildly  with  Malays,  Indo-Chinese, 
and  other  Asiatic  races.  Some  of  the  present  populations  of  Yu-atan 
are  even  pronounced  to  be  "a  cross  between  tho  Malay  and  tho 
Chinese,"  and  all  the  exploded  theories  aro  thus  revived  of  an 
Asiatic  origin  of  the  civilized  inhabitants  of  tho  New  World  and  of 
their  cultures.  But,  as  Ober  well  remarks,  the  evidence  is  cumu- 
lative in  favour  of  the  independent  evolution  of  these  cultures. 
Late  contact, — that  is,  contact  since  the  remote  Stone  Age, — with 
the  inhabitants  of  the  eastern  hemisphere  has  been  either  of  the  most 
casual  nature  or  else  as  shadowy  as  the  Atlantis  itself,  which  is 
seriously  referred  to  in  this  connexion  by  otherwise  Sano  writers, 
but  which  was  obviously  as  pure  an  invention  of  Plato  as  the  Utopia 
was  of  Sir  Thomas  More. 

An  essential  condition  of  the  Toltec  theory  is  tho  assumed  recent, 
or  comparatively  recent,  date  of  all  the  Central-American  monu- 
ments, and  Charnay  has  certainly  dispelled  tho  extravagant  ideas 
at  one  time  prevalent  regarding  the  hoary  antiquity  of  some  of 
these  remains.  Ho  has  shown  in  particular  tliat  no  argument  in 
favour  of  great  age  can  be  drawn  from  the  sizo  of  the  trees  by 
which  many  of  them  are  overgrown.  By  actual  experiment  he 
has  proved  that  the  concentric  circles  of  these  trees  correspond,  not 
to  so  many  years,  as  had  been  supposed,  but  rather  to  so  many 
months,  if  not  even  to  shorter  periods  of  growth.  Thirs  collapse  tho 
extravagant  estimates  of  2000  years  (WaUleok)  or  1700  (Loraiuzar) 
assigned  to  the  buildings  on  this  assumption.  At  the  same  time 
some  of  the  cities  were  already  forgotten  ruins  at  the  time  of  tho 
conquest,  and  many  of  the  structures  date  evidently  back  to  a 
period  prior  to  the  Toltec  migrations  southwards.  The  bas-reliefs 
of  Kabah  als«  clearly  show  that  these  Toltecs,  probably  of  Nahua 
stock  and  closely  related  to  the  Aztecs,  already  found  the  land 
occupied  by  a  civilized  people,  able  to  record  on  stone  monuments 
their  triumphs  over  the  northern  invaders.  Some  of  those  monu- 
ments themselves  equal,  if  not  surpass,  in  artistic  taste  and  work- 
mansjiip  anything  the  Toltec  builders  are  known  to  liavc  produced 
on  the  Anahuac  plateau.  'They  also  present  many  distinctive' 
features,  especially  in  their  design  and  decorative  parts  while  the 
inscriptions  are  altogether  diflerent  from  those  of  the  Aztecs  as 
seen  in  extant  manuscripts.  The  conclusion  seems  inevitable  that 
the  Maya-Quiche  culture  was  an  incTepcndent  growth,  brought  in. 
later  times  under  Nahua  influences,  the  relations  being  perhaps 
somewhat  analogous  to  those  existing  between  the  Grreco-Bactrian 
and  Indian  or  the  Moorish  and  Spanish  in  the  Old  World. 

At  the  time  of  the  conquest  a  great  part  of  Central  America  was  Classi6-\ 
found  to  bo  occupied,  ae  it  still  is,  "by  peoples  related,  at  least  in  cation  ol 
speech,    to   the   Maya   inhabitants   of  Yucatan.      The   numerous  Maya-'<^ 
branches  of  this  widespread  family  ranged  from  Tamaulipas  (about  QuickC 
the  Tropic  of  Cancer)  southwards  to  north  Honduras  and  Sau  Sal-  nations.'' 
vador  (14"  N.,lat.).     But  the  chief  divisions  were  the  Mayas  of 
Yucatan  and  the  Quichesof  Guatemala,  whence  the  compound  term 
Maya-Quiche  collectively  applied  to  the  whole  race.     Owing  partly 
to  the  uncertainty  of  their  mutual   affinities,  but  mainly  to  tho 
confusing  and  inconsistent  nomenclature  of  the  early  Spanish  and 
later  writers,  the  classification  of  the  various  Jlaya-Qviiclie  nations 
presents  ticrioiis  difficulties,  some  of  which  have  not  yet  been  over- 
come.     In  the  subjoincil  scheme  ore  embodied  the  results  of  the 
researches  of  De   Bourbourg,    Bcrendt,  Stoll,  awl  others  in  t'..is 
intricate  branch  of  ethnoloirv  :  — 
3  In  a  [0[ttr  read  be/ore  the  AiutTKan  Aotiquariaa  Society,  2Sth  April  U^tX  • 
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MaTA GKorF.—BtuisUea,\en CnizanJ Tamanlipas ;  TotomcC?),' 
north  part  of  Vera  Cruz  ;  Mat/a  proper,  throughout  Yucatan  ;  C!wt 
'  (Cholti,  Colchi),  between  the  Salinas  and  Jlondaguas  rivers,  Gua- 
temala ;  Mopau,  north  of  the  Chols ;  Chonlal,  Tabasco,  distinct 
from  the  Nicarapuan  Chontales  ;  Tantal  (Cendal),  Ocosingo  dis- 
trict, ChiapAS ;  TzoUri!  (Zotzil,  Zotzlem),  San  Cristobal,  CUapus  : 
Chui'iabal,  Coinitan  district,  Chiapas. 

QciCHfi  Gkolp. — Caichiqud  (Kacchikil),  Tecpan  to  Sta  Lncia 
and  the  Pacific  ;  Tzutujil  (Sotojil,  Zutuhil),  Aitlan  district,  Guatc- 
inala ;  Qiiichi  proper  (Kiche,  Utatlica),  Cunen  and  Rabioal  districts, 
and  thence  south-west  to  the  Pacific,  Guatemala;  UspanUca,  San 
Jliguel  Uspantan,  Guatemala. 

I'ocoNCiiI  Group. — /*oco)icAi;<ro^r  (Pokomchi,  Pacomchi),  Tac- 
tic district,  Guatemala  ;  Quckchi  (Caechi,  Aquacateca),  Coban  dis- 
trict. Guatemala  ;  Chorti  (Lenguaapay),  Zacapa  and  Chichimula, 
and  thence  eastwards  to  Honduras ;  fokomam,  Jalapa,  and  thence 
to  San  Salvador. 

Ma.me  Gj;oup. — ^ainc />ri>;?cr  (Xlem,  Zakloh-pakap),  throughout 
south-western  Guatemala  ;  Ixil,  Cotz-'il  district,  Guatemala  ;  Agua- 
,    <nU<ns  (Siuca,  Xiuca),  throughout  south-eastern  Guatemala  ;  Ala- 
^  ijiiiliu  ( '),  San  Cristobal,  Chiapas. 

Yucatan  is  still  almost  entirely  inhabited  by  the  same  MayA. 
race  that  was  found  in  possession  of  the  land  at  the  time  of  the 
discovery.  About  five-si-vths  of  the  population  ar«  of  nearly  pure 
Maya  stock  and  speech,  the  Spanish  and  mestizo  elements  being 
mostly  confined  to  the  large  towns.  The  mestizos  are  said  to  be 
the  handsomest  on  the  continent,  while  the  full-blood  natives  are 
perhaiB  the  least  characteristic  of  all  the  aboriginal  populations, 
rbey  nave  the  coarse  black  and  straight  hair,  the  arched  nose,  and 
the  reddish-brown  comiilexion  common  to  most  of  the  primitive  in- 
habitants of  America.  But  they  can  be  rt^adily  dislinguisbed  from 
till  of  them  by  their  regular  features,  low  cheek-bones,  small  mouth, 
And  cars,  straight  jaws,  frank  expression,  and  a  certain  air  of  refine- 
ment betraying  descent  from  a  highly  cultured  people.  "  It  would 
be  difficult,"  s.iys  Chamay,  '*to  find  among  the  niral  classes  of 
Europe  men  of  a  better  build,  or  with  more  intelligent  and  open 
tountenancfs."  Although  generally  |»eacefu],  patient  under  oppres- 
«ion,  and  even  somewhat  indolent,  their  history  since  the  conquest 
(15-17)  haa  not  been  wholly  uneventful.  After  more  than  two 
-centuries  of  passive  resistance,  there  was  a  general  revolt  in  1761, 
brought  about  by  the  intolerable  misrule  of  the  Spanish  adminis- 
tration. The  declaration  of  independence  (1821)  was  followed  in 
1821  by  the  union  with  the  Mexican  confederacy,  which  continued 
irithout  interruption  till  1040.  In  that  year  an  independent  re- 
public was  set  up  in  Yucatan,  which,  however,  was  suppressed  in 
1843.  Tlien  came  the  general  uprising  of  the  natives  in  1846, 
when  Mexico  was  engaged  in  a  disastrous  war  with  the  United 
States.  To  quell  the  revolt,  the  ruling  classes  were  obliged  to 
call  in  the  aiJ  of  the  Mexicans  (1847-53),  whereby  the  peninsula 
again  lobt  its  autonom},  and  was  divided  (1801)  into  the  two 
federal  states  of  Yucatan  and  C^nip4>clie.  But  the  rebellion  was 
not  entirely  suppressed,  and  many  of  the  natives,  withdrawing 
eastward)  to  the  coast-landa  beyond  the  Sierra  Alta,  have  hitherto 
defied  all  the  elTorts  of  the  authorities  to  reduce  them. 

Si'jtionn'pK^.—tt.  L.  Cogolludo,  Itiftoria  dt  KttAifAdH,  Madrid,  1G68;  DI«AO 
At  l.\!r\x  I  .-.  ,1,  dt  tni  Cotat  ttt  Yuminn,  ed.  by  Br.  de  Uuurtxturg,  Parii, 
1-  '      rinurbourg,    Hut.  da  Nnllcni  Cinllttyi  d«   JftzlfiK  rl  dl 

•J. I  '.  P«ri».  16V-SV,  and  iltdji  nr  U  S^lhnt  CrapAloiu  «  la 

i--  .   '.  Pani,  I8«l>70;  Lord  Kin^boroucti,  AnliivtlUi  of  Afuteo, 

Lor. !  .,.  I-.i;  t-  (Tolt.  11.  and  lit.);  H.  H.  IJancpofl,  Aaltct  Raat  of  lAe  Ptuijle 
Suittt,  New  York,  1S76,  and  liUt.  ctf  M«  r(ut/U  SUUu  (volt.  tv.  and  v.),  San 
Tnr.r^K-r,  rit;^  L'-n't-H,  1l^'^C-e7  ;  J.  L.  6t^ph«na, /aclf/mlj  o/rrop<J  (M  VwcnMM, 
r'  ■      '  .  I^iS;  E.  O.  Sqilicr,   Trttrtlt  in  Ctnlral  Amrri^i,  New 

^'  ^  Coi/mt  Am^ricn,  New  York.  ISjJ  ;  J.   D.  Baldwin, 

A  ^    rk,  1673;  Marqiili  dp  Ni<lallla(-.  /'rrAi«(i)ric -4n/r(ai, 

Li '  liamajr,  Tk*  Ancitiit  '  ■'  -■     '  "-   '-"-v  H'orM,  London, 

iss;;  J.    V  '!i  la  J/»lra  (bk.  1  'on,  ISM;  A.  1". 

yandtla;.  .  Ac,  of  Copan,"  In  '  .-^mc.  iVptfmb*r 

IW«;  E-  >    i'  ■■i.ll^a  In  OntralAni't  ^Witlnn' lli  Annual 

i:tfnTt  C'f  tlurtau  uf  Ltliuologjr,  Waablnfton,  U7j  tO.  (A.  II.  K.) 

YUCCA,'  a  genus  of  the  order  Liiiatxa,  Iho  species  of 
nrhicb  are  remarkable  for  their  stately  appearance  and 
generally  magnificent  inflorescence.  They  occur  in  greatest 
frt<|iiency  in  Mexico  and  the  south-western  •Slates  of  the 
American  Union,  extending  also  into  Central  America,  and 
occurring  in  such  numbers  in  some  places  as  to  form 
"straggling  ("rests."  Tlicy  have  irwoo<ly  or  fib.-ous  stem, 
sometimes  slinrt,  and  in  other  ca-ies,  even  in  the  sani" 
^1H.■•  ic.a,  attoining  a  height  of  15  to  20  feet,  and  branching 
4t  the  top  into  a  .icrics  of  forks.  The  leovcs  arc  crowded  in 
tufta  nt  the  crir|<  ••!  the  hicm  or  branches  and  ore  generally 
stiff  and  s»urd-*liapcd,  with  a  sharp  |>oinl,  sometimes  flaccid 
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and  in  other  cases  fibrous  at  the  edgei.  Tbe  ntmterons 
fiowcrs  arc  usually  white,  bell-shaped,  and  pendulous,  and 
are  borne  in  much-branched  terminal  panicles.  Each  flower 
consists  of  a  perianth  of  six  regular  pieces,  as  many 
hypogj-nous  stamens,  with  dilated  filaments,  bearing  rela- 
tively small  anthers.  The  three-celled  ovary  is  surmounted 
by  a  short  thick  style,  dividing  above  into  three  stigmas, 
and  ripens  into  a  succulent  berry  in  some  of  the  species,' 
and  into  a  dry  three-valved  capsule  in  others.  The  floweni 
are  fertilized  by  the  agency  of  moths. 

A  coarse  fibre  .is  obtained  by  the  Mexicans  from  the 
stem  and  foliage,  which  they  utilize  for  cordage.  The 
succulent  fruits,  which  resemble  small  bananas,  are  cooked 
as  an  article  of  diet ;  and  the  roots  contain  a  saponaceous 
matter  used  in  place  of  soap. 

Most  of  the  species  are  hardy  in  Great  Britain,  and  their 
striking  appearance  renders  them  attractive  in  gardens  even 
when  not  in  flower.  Their  rigid  foliage,  invested  by  thick 
epidermis,  also  enables  them  to  resist  the  noxious  air  of 
towns  better  than  most  plants.  A  popular  name  for  the 
plant  is  "Adam's  needle."  The  species  which  split  up  at 
the  margins  of  their  leaves  into  filaments  are  called  "  Eve's 
thread." 

YUN-NAN.     See  China,  vol.  v.  p.  640. 

Y'UN-NAN  FU,  the<  capital  of  the  Chinese  province  of 
Y^'un-nan,  is  situated  in  25'  C  N.  lat.  and  102'  52'  E.iong. 
Originally  the  district  surrounding  Yun-nan  Fu  was  known 
as  the  "  land  of  the  southern  barbarians."  The  city, 
which  under  difl"erent  dynasties  has  borne  diflercnt  names, 
is  situated  on  a  plain,  and  is  surrounded  by  well -fortified 
walls,  64  miles  in  circuit,  ilarco  Polo  describes  it,  under 
the  name  of  Yachi,  as  "a  very  great  and  noble  city,  in 
which  are  numerous  merchants  and  craftsmen.  The  pcoi>le 
are  of  sundry  kinds,  for  there  arc  not  only  Saracens  and 
idolaters  but  also  a  few  Nestorian  Christians.  They  have 
wheat  and  rice  in  plenty.  .  .  .  Their  money  is  .  .  .  cer- 
tain white  porcelain  shells  that  are  found  in  the  sea." 
For  many  years  Mahontraedans  have  been  very  numcrovs 
in  the  city  and  nc'tghbDUrhood  ;  and  in  1855  a  Mahomme- 
dan  rising  took  place  within  the  city.  Yun-nan  Fu  has  4 
prosperous  and  busy  aspect :  ihe  shops  arc  large  and  well 
supplied  with  native  silken  goods,  saddlery,  >i."C.,  while  Eng- 
lish cotton,  Russian  cloth.s,  and  raw  cotton  from  Durmah 
constitute  the  main  foreign  merchandise.  Employment 
for  large  numbers  of  workjwople  is  found  in  the  copjKT 
factories.  A  local  mint  at  Yun-nan  Fu  issued  annually 
101,000,000  cash  Ijcfore  the  outbreak  of  the  rebeilioa  iit 
1855.  The  population  of  the  city  i-  estimated  at  about 
200,000. 

YVETOT,  a  town  of  France,  chcf-licu  of  an  arrondi5«e- 
roent  in  the  department  of  Seine-lnfeiieurc,  stands  on  the 
jilateau  of  Caux,  24  miles  north-west  of  liouen  on  Uio 
•tailway  to  Havre,  and  is  chiefly  known  from  Beraiigor's 
famous  song.  Calicoes,  tickings,  Siamese,  roiimnrrit  cotton, 
rep.4,  and  handkerchiefs  are  made  here,  os  in  most  places 
in  the  department,  and  a  trade  is  carried  on  in  wool,  lliii 
church  is  ugly,  but  contains  a  marble  nitar  from  the  Car- 
thusian moimstery  nt  Itouen,  some  fine  woodwork  from  lbs 
abUy  of  St  Wnndrille,  and  an  elegant  pulpit.  The  rcniaiiM 
of  a  Bi'niardino  monastery  are  occu|>icd  in  |>art  by  tba 
court  and  jail.  The  hospital  and  seminary  aro  butli 
mn<lern.  The  population  was  7625  (commune  8397)  in 
1881  ond  7333  (commune  7972)  in  1886. 

From  the  ISlh  till  the  m\\\U  M  tho  Ulh  c«ntur)'  the  Inula  U 

Vr.'t..t  fnr.1  the  title  of  kin,!,  JiiJ  Ihfir  laiiJa  were  ririnpt  fiou 

■   the   FicncU  «"H>«  n.      The   tonti  wai  occill'lrd  tlurili| 

\r»n'  War  bv  llonry  V.  of  En):l.ind,  «i"l  aflcrwiiU* 

1.   ..- I.  l.arlea  VIL  of'Franir.     On  »th  May  lifJ  llriiry  IV. 

drfrati  d  liTe  the  tn>i>pa  of  the  I,eaf;^tfl  under  the  tliike  of  P^iinil 
A  l!<'rnai<line  tniiii,uirry  vat  (ouiidid  at  Yrelot  in  IC»n,  nnil  tui  - 
prrtacd  in  1791.     In  1658  part  of  lUo  •o"-u  «•»  Jcitmyed  by  fir*. 
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Zthe  last  letter  of  onr  alphabet,  has  fallen  a\mj  from 
,  its  old  place  in  the  Fhivnician  and  Greek  alphabets. 
In  these  it  stood  seventh,  probably  with  the  value  of  <i:  or 
a/.  In  shape  it  was  I  in  all  the  older  writings  both  of  the 
Ionian  and  the  Eubccan  type.  Later  it  hcoanio  Z,  as  we 
have  it,  by  a  natural  and  convenient  change.  But  I  is 
the  okier  Italian  as  well  as  the  Greek  form ;  it  remained 
so  in  Oscan  ;  in  Etruscan  and  Umbrian  the  cross  strokes 
were  brought  near  together,  but  the  upright  lino  remained. 
The  Latin  alphabet,  however,  dropjied  tho  symbol,  having 
apparently  no  need  of  it ;  it  appears  on  an  old  coin  of 
C''-.i  (Corpus,  i.  14),  unless  the  letter  there  bo  only  a 
roiiiiiod  s.  Later,  in  the  1st  century  B.C.,  the  letter  in 
the  term  Z  was  re-introduced,  where  we  have  it,  to  represent 
more  accurately  the  sound  of  z  in  words  borrowed  from 
the  Greek,  in  which  alone  it  appears ;  m  (or  initial  s)  had 
previously  been  employed  for  this  purpose.  The  original 
place  of  the  letter  had  been  occupied  in  tho  meantime  by 
G,  the  Latin  modified  form  of  C  (see  under  G),  so  Z  had 
to  take  the  lowest  place  together  with  Y,  which  had  been 
also  l«jrrowed  from  Greece  for  a  similar  purpose. 

The  exact  value  of  zeta  in  Greek  has  been  much  dis- 
cussed (see  Blass,  AuttpracAcdts  GritchUchen,  p.  95).  That 
it  was  a  double  sound — not  French  r  (the  voiced  sibilant 
corresponding  to  the  voiceless  s) — seems  clear  from  Aris- 
totle's statement  that  ^,  \};  and  f  were  all  <rxit<f>wvtai,  and 
from  its  power  of  lengthening  a  previous  short  vowel  in 
scanning.  The  arguments,  however,  for  the  dz  or  the  zd 
value  are  about  evenly  balanced,  and  it  is  not  improbable 
that  it  may  have  had  both.  In  Latin,the  value  was  doubt- 
less that  of  the  Greek  z. 

In  Old  English  2  hardly  occurs ;  when  it  does  it  is  in 
borrowed  names  with  the  value  of  t3,as  in  Betzaida,  Zabulon. 
It  was  introduced  in  order  to  represent  French  c  in  words 
borrowed  from  France,  as  xal,  zone  (see  article. S).  But 
it  is  used  in  only  a  very  small  number  of  the  words  where 
the  sound  occurs :  we  still  adhere  to  the  usage  of  our  fore- 
fathers and  employ  t  for  the  a-sound  and  the  2-sound  alike, 
indeed  rather  inclining  to  use  »  for  j,  and  to  differentiate 
<  by  doubling  the  symbol :  compare  his  {i.e.,  hiz)  and  /lias 
(if.,  hi«).  In  German  2  represents  Is,  the  sound  into  which 
Teutonic  t  passed  in  High  German — e.g.,'\nherz, our  "heart." 
It  was  also  used  formerly,  either  alone  or  in  combination 
with  s,  to  denote  the  voiceless  sibilant  when  final :  thus 
the  conjunction  dass,  which  is  nothing  but  the  neuter 
pronoun  das,  was  formerly  written  daz,  and  is  sometimes 
even  now  wTitten  dasz.  In  French  the  Latin  z  became 
the  voiced  sibilant;  and  a  similar  process  has  taken  place  in 
modern  Greek.  In  French,  however,  the  final  sound  must 
once  hare  been  stronger — e.g.,  in  fill  (filius),  later  fiz,  and 
•till  later  _/M  (as  it  is  still  pronounced),  which  passed  into 
England  in  the  form  Fitz.  in  proper  names.  Still  plainer 
is  the  evidence  of  verbal  forms  like  ai^j  =  avets  >=  habetis. 

For  the  history  of  the  English  variant  3  for  z,  see 
article  Y.  (j.  p.) 

Z.\AXDAM,  ZAAifBEDAM,  Or  Saakdam,  a  village  of  Hol- 
land, in  the  province  of  North  Holland,  5  miles  by  rail  to 
the  north-west  of  Amsterdam,  at  the  confluence  of  the  Zaan 
with  the  Y.  The  houses  are  mostly  of  wood,  painted 
white  or  green,  and  the  place  shares  with  the  other  villages 
of  North  Holland  a  high  reputation  for  neatness  and 
cleanliness.  In  the  immediate  neighbourhood  are  a  very 
large  number  of  windmills,  including  com,  paper,  saw, 
coffee,  snuff,  and  other  mills.  Peter  the  Great  of  Russia 
wrought  at  2^ndam  as  a  ship-carpenter  for  a  short  lime 
in  1697,  and  the  hut  in  vrhich  he  is  said  to  have  lived  is 
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still  shown  and  much  visited.     Some  shipbuilding  is  still 
carried  on.     The  population  in  1887  was  14,351 

ZAC.\TEC.\S,  a  city  of  Mexico,  capital  of  tho  state  of 
the  same  name,  lies  340  miles  by  rail  north-west  of  Mexico, 
in  22°  4G'  N.  lat.  and  102'  \W.  long.  Zacatecas,  which 
had  a  population  of  4G,000  in  1S8G,  is  the  centre  of  one  of 
the  oldest  and  most  productive  silver-mining  districts  in 
tho  republic,  and  the  town  itself  stands  on  tho  rich  vein 
discovered  here  by  Juan  de  Tolosa  in  154G.  It  lies  on  the 
great  Mexican  tableland,  797G  feet  above  tho  sea,  in  a 
narrow  ravine  surrounded  by  rolling  hills,  all  containing 
almost  inexhaustible  deposits  of  the  precious  metal.  Within 
half  an  hour's  walk  of  the  centre  of  the  town  are  situated 
twelve  mines,  some  of  which  have  been  worked-with  little 
interruption  for  over  three  hundred  years.  Owing  to  the 
irregular  natiu-e  of  tho  ground  and  the  great  value  of  the 
land,  the  city  is  laid  out  in  narrow  tortuous  streets,  which, 
unlike  most  other  Mexican  towns,  are  lined  by  high  houses 
of  three  and  four  stories.  Noteworthy  amongst  the  public 
buildings  are  tho  cathedral,  with  a  finely  sculptured  facade, 
the  Government  palace,  tho  city  hall,  the  theatre,  and 
tho  mint;  this  last,  during  the  period  from  1772  to  1865, 
issued  silver  money  to  the  value  of  £41,000,000,  besides 
£110,000  in  gold.  Tho  streets,  although  narrow,  are  well 
paved  and  partly  lit  by  electricity.  Since  the  completion 
of  tho  Central  Mexican  Railway  to  this  pla'be  in  1884  it 
has  increased  in  population  and  prosperity.  From  the  Bufa 
Hill,  500  feet  high,  lying  to  the  north  of  the  city,  an  ex- 
tensive ■(•lew  is  commanded  of  the  surrounding  district, 
which  is  of  an  extremely  rugged  character  and  almost 
destitute  of  vegetation.  In  the  neighbourhood  are  nine 
small  lakes,  yielding  an  abundance  of  salt  and  carbonate 
of  soda.  Zacatecas,  which  received  the  title  of  city  from 
Philip  II.  in  1585,  is  supplied  with  water  by  a  large,  well- 
constructed  aqueduct 

The  state  of  Zacatecas  lies  between  Conliuila  and  Jalisco  north 
and  south  respectively,  aud  is  elsewhere  conterminous  with  Guana- 
juato, Durango,  and  San  Luis  Potosi.  It  has  an  area  of  25,227 
square  miles  and  a  population  (1882)  of  422,506,  of  whom  a  pre- 
ponderating proportion  arc  Indians  or  mestizos.  It  stands  at  .1  mean 
altitude  of  over  7000  feet  above  sea-level,  and  is  traversed  by  tho 
Mazapil,  Norillos,  Guadaloupe,  and  other  metalliferous  ranges,  this 
state  i-anking  among  tho  fii-st  in  the  republic  for  mineral  wealth. 
Next  tft  the  Veta  iladre  of  Guanajuato  and  the  famous  Comstock 
lode,  Nevada,  the  Yeta  Grande  of  Zacatecas  is  held  to  be  tlie  most 
remarkable  silver  vein  in  North  America.  The  chief  mining  dis- 
tricts are  Zacatecas,  Espiritu  Santo,  Chapala,  Los  Arcos,  Norias, 
Ipala,  Santa  Lucia,  Naranjal,  and  Santo  Martino  ;  and  in  188ft 
about  324  mines  were  open  (21  gold,  67  gold  and  silver,  167  silver 
alone,  15  copper,  37  le^d,  and  16  quicksilver).  Besides  its  minerala 
the  state  possesses  considerable  agricultural  resources,  tho  south- 
eastern  parts  especially  being  very  fertile  and  well  watered  by  th* 
rivers  Tlaltcnango  and  J.uchipila.  JIaize,  wheat,  fruits — such  as: 
peaches,  apricots,  grapes, — and  all  kinds  of  vegetables  are  extensively* 
cultivated,  the  annual  maize  crop  being  valued  at  over  £1,000,000^ 
wheat  at  about  £250,000,  and  the  remaining  crops  at  about  £600,000. 
Even  in  tho  bleak  and  arid  northern  districts  there  are  some  extent 
sive  grazing-grounds,  where  cattle,  liorscs,  mules,  sheep,  and  goats 
thrive  well.  Some  of  the  slopes  are  well  timbered,  the  chief  species- 
being  the  mountain  cedar,  oak,  elm,  ash,  and  cotton-wood  Be- 
sides the  capital,  the  chief  mining  towns  are  Fresnillo  (pop.  1  "5,000), 
Garcia  (8000),  Vilknueva  (7000),  Linos  (7000),  Sombrcreto  (6000), 
and  Nieves  (3000). 

ZACH,  .Feanz  Xaver,  Barox  von  (1754-1832;, 
astronomer,  was  born  at  Pesth  in  June  1754.  "He  served 
for 'some  time  in  the  Austrian  army,  and  afterwards  lived 
in  London  from  1783  to  1786  as  tutor  in  the  house  of  tho 
Saxon  minister.  Count  Briihl.  In  1786  he  was  appointed 
liy  Ernest  11.  of  Saxe-Coburg-Gotha  director  of  the  new 
observatory  on  the  Seeberg  at  Gotha,  which  was  finished 
in  1791.     From  1806  Zach  accompjanied  the  duke's  widow 
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pn  her  traveU  in  the  south  of  Europe.     He  died  in  Paris 
tn  2d  SepUmber  1832.  . 

Z»ch  published  Tables  of  tlu  Sun  ;Gotl.a,  1792  ;  new  and  imnroved 
edition  ibid.,  1604),  and  numerous  papers  on  geograplucal  subjccU 
porUcoiarly  on  the  geograpMca!  positions  of  many  to«iis  and 
S^  ^hich  he  deterainej  on  bU  traveU  »-.th  a  sextant.  His 
Jri^pal  importance  U,  however,  as  editor  of  three  s<:.entifie 
foorniu  of  g.^t  valae.-^/(<7.m««  Gccgraphxsclu  Ephnncrxd^n  (4 
TOU  Gotht  1798-99),  ilmalliclu  Corrcspo<idnz  :ur  Be/orderxing 
£r'Erd.und  Bimr^U-Kund^  (28  ,oK,  Gotha,  ISOO-IS,  from 
1S07  edited  by  Lindeuau),  and  Corresponda,ia  A.'lmumjqut  Uio- 
cra^iju.,  Bvdrojraphipu,  ci  StatistCjru  (Genoa.  1818-26,  14  voU^. 
indone  nuiiber  of  the  15th  suppressed  at  the  instigaUoa  of  the 
Jesuits). 

ZACHAKLVE  VON  LIXGEXTHAL,  Kakl  Saiomo 
(1769-1813),  German  jurist,  was  born  on  14th  September 
1769   at   Meissen    in    Saxony.       HU    family    came   from 
Austria.    His  father  was  a  law)-er  ;  his  mother,  a  Hessian, 
was  the  daughter  of  a  pastor.     Of  feeble  health  and  long 
the  only  child  of  his  parenU,  Karl  did  not  go  to  school 
until  the  age  of  fifteen.    He  afterwards  studied  philosophy, 
history,  mathematics,  and  philology  at  the  university  of 
Leipsic.      In  1792  he  went   to  Wittenberg  as   tutor   to 
Count  zur  Lippe,  and  whilst  there  he  began  to  study  law. 
There  he  came  greatly  under  the  influence  of  Kant,  traces 
of   whose    teaching  remain  even  in    his   hte-st   writings. 
In   1794  Zacliariae  became  a  priva^docent,  lecturing  on 
canon  Uw,  in  1798  extraordinary  professor,  and  in   1802 
ordinary  professor  of  feudal  law.     From  that  time  to  his 
death  in   1843,  with  the  e.xception  of  a  short  period  in 
which  public  afTairs  occupied  him,  he  poured  out  a  succes- 
sion of  works  covering  the  whole  field  of  jurisprudence  and 
extending  into  other  adjoining  regions.     He  was  also  in- 
defatigable in   the   labour  of   his  chair,  and  he  was  the 
«ditor  of,  or   a   copious  contributor    to,   more    than    one 
IKjriodicaL     In  1807  be  went  to  Heidelberg,  then  begin- 
ning its  period  of  splendour  as  a  school  of  law.     There, 
resisting  many  calls  to  GOttingen,  Berlin,  and  other  univer- 
eities,  he  remained  until  his  death.     In  1811  he  married 
under  romantic  circumstances.    His  wife  died  in  four  years. 
In  1820  be  was  elected  represcnUtive  of  the  university 
in  the  first  Baden  chamber,  and  four  years  later  was  made 
«  member  of  the  second.     From  1825  to  1829  he  devoted 
much  time  to  political  affairs  and  to  the  preparation  of  a 
code.     Ho  was  a  constitutional  reformer,  averse  to  great 
or  violent  changes.      Ho  loved  to  cite  the  saying  of  the 
Roman   emperor   to  his  adopted  son,— "  Imperaturus   es 
hominibus  qui  nee  tolam  servitutem  pati  possent  nee  totam 
libcrtatcm," — "a  truth,"  ho  observes  in  one  of  his  many 
brochures  {Die  SouveraineliiUrfcJUe  <Ur  Krone  Wurtemberg, 
kc.\  "which  no  Government  and  no  people  should  ever 
forget."      In    1842    he  was    ennobled   with    the   title    of 
iVon  Lingcnthal.     To  the  last  days  of  his  life  ho  toiled 
with  the  ardour  of  a  young  student.      His  fame  extended 
beyond  Germany.     Tho  Gorman  universities  then  enjoyed 
by  tacit  consent  a  jurisdiction  in  regard  to  legal  questions 
of  international  imi>orlancc  which  had  come  down  from 
the  Middle  Ages;  and  Zacliariae  was  often  consulted  as 
to  questions  arising  in  Germany.   France,  and   England. 
•Klal->rato   "opinions,"  some    of    them   forming   veritable 
trcali.to.i, — t.y.,  on  Sir  Augustus  d'Estu's  claim  to  the  duke- 
dom of  SIUIM.-X,  Baron  do   Bodo's  claim  as  an  English  sub- 
ject to  a  nharc  m  tlio  French  indemnity,  the  famous  dispute 
lu  to  the  debt*  duo  to  tlio  elector  of  UcMe-C.is.«el,  confis- 
cated by  Noiifilcon,  and  tho  constitutional   position  of  tho 
Mocklonbucg  landowncm, — were  composed  by  Zachanac. 
Ho   died  on   STlh    March    IH43.  leaving  a  son   who  has 
wortluly  j-onti        ''      '  •■         '  ^.urs  in  jurisprudence. 
Zarluriat'.  :  "C.  "hich  arr  eilrrnirlv 

uiij     -   I  -  lit,  a'.i.i.Mii  orrry  brkiivh 

^  .     ond  prscliral  ; 
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and  Austin.    A  work  on  Sulla,  la  whom  be  sees  another  Napoleon, 
and  an  unpublished  translation  of  his  favourite  Tacitus  were  some 
of  the  fruits  of  liis  restless  activity.     The  first  book  of  much  oon- 
sequence  which  he  published  was  DU  EinJuit  del  SUtats  uiul  ier 
Kirche  mil  Bucksicht  av/  die  Dtulsche  Reichsrerfassung  (1797),  one 
of  the  most  original  of  his  works,  displaying  the  writer's  power  of 
analysis,  his  skill  in  making  a  complicated  set  of  facts  appear  to 
bo  deductions  from  a  few  principl*,— a  study  even  now  well  worth 
reading.      His   theme    is   the    relation   of  rvligion    to   the   sute. 
Zachariae  underukcs  to  show  that  with  Christianity  three  systems 
only  are  possible,  —  (1)  what  he   calls   the  system  of  hierarchy, 
according  to  which  the  state  is  under  the  power  of  tho  church, 
the  object  of  the  former  being  subordinated  to  that  of  the  latter ; 
(2)  the  territorial  system,  according  to  which  the  church  is  subject 
to  the  power  of  the  state  ;  and  (3)  what  he  terms  the  colleeiats 
system,  according  to  which  neither  of  the  two  societies  is  subject 
to  the  other,  and  both  have  different  objects  in  new.     The  con- 
sequence of  tho  adoption  of  these  various  systems — the  principles 
of  kw  which  must  be  accepted  according  as  one  or  tho  other  of 
them  is  supreme— ho  deduces  wth  much  acumen.     While  much 
of  his  work  has  lost  its  interest,  it  remains  a  luminous  example  of 
tho  application  of  the  deductive  process  to  historical  invistig.-.iion, 
a  proof  that  legal  conceptions  may  often  serve  to  give  unity  to 
the  complex  facts  of  history.      In  1805  appeared   JVriijeA  enur 
altgemeinm  Hermenculik  dcs  Bechts.     Neither  in  English  nor  is 
Scotch  legal  literature  is  there  any  book,  so  far  as  fci.own  to  the 
present  writer,  covering  the  field  to  which  it  relates.     It  is  an 
attempt  to  found  on  the  rules  of  grammar  and  lo  lo  a  system  oJ 
interpreUtion  applicable  lo  all  systems  of  Uw.     The  weak  I^arl  of 
the  book  b  that,  like  so  many  of  Zachariae's  works,  it  stops  short 
at  tho  point  whore  tho  inquiry  would  be  most  fruitful.     Illustra- 
tions are  Uken  from  Roman  bw  ;  we  miss  anv  adequate  treatment 
of  the  problems  which  tlio  forms  of  modern  legis.Jtion  raise.     In 
1806   appeared   Die    irissenseha/t  der   OeseUgrlirig,    a  fragtuont, 
which  is  a  curious  outcome  of  the  French  Revolution.     ln-.piv>.s.d 
by  tho  overthrow  or  decsv  of  tllo  forces  which  had  hitherto  held 
society  together,  ho  looked  about  for  a  better  sul«titute  for  them 
than  polilunu  de  eirconsU^rue  olTered.     Slany  of  Za-hariae's  maxims 
seem  fanciful ;   there  aro  dirisions  which  do  not  e.uci  into,  and 
distinctions  made  appsrenUy  for  their  own  sake.     B..t  the  work  is 


aisiinciions  mauo  acpan--"",*  <"*  w.v..  — . 

interesting;  it  shows  that  tho  author  was  groping  aff-r  the  prin- 
ciple of  utUity  as  tho  guide  of  the  legislator  ;  tho  study  of  very 
different  facU  had  brought  him  iudeiwndcntly  lo  much  the  same 
conclusion  as  Bentham  had  reached.  Zachanac  a  .a'it  work  of 
imporunce  was  t'ier^g  Bueher  tw.-i  Slaatr,  published  in  16J9-42. 
with  the  motto  non  omnit  moriar.  This  was  his  favounte  work, 
and  U  the  one  to  which  his  admirers  iwint  as  h:s  enduring  monu- 
monL  Undoubtedly  it  contains  much  erudition  and,  what  is  rarer, 
many  original  ideas  as  to  tho  future  of  tho  sUto  and  of  law.  It 
has  been  compared  to  VEtprit  rfo  Lois,  and  Zachariae,  in  spite  ol 
hU  pedantry,  has  some  tincture  of  tho  discnpivo  bril  lanoy  ol 
MontMouieo.  It  covers  no  small  part  of  tho  field  of  liucklc  s  first 
volumTof  the  Bistory  of  CHr,Vi«.'to«.  The  rr.d.r  will  however 
seek  in  vain  for  any  order  or  system  in  tome  of  the  chapter,  of 
yierrig  BOeher  vom  StaaU.  lie  was  nK-a»ling  many  of  hu,  ideas 
as  ho  wrote,  and  tho  book  ends  before  tho  process  is  comploted. 
Among  tho  most  oatecmed  of  tlio  work,  of  Zachsnae  is  that  on 
Staat^tcht,  of  tho  originality  of  which  ho  wa.  proad,  snd  kis 
treatise  on  the  Code  Anpol^n,  a  marvellous  work,  con.idenng  tt 
wa.  compo«;d  by  a  German  profes«r  who  did  not  much  conce« 
hini«!lf  with  this  .object  till  »)mewhat  late  in  hfe.  There  are  a* 
fewer  than  three  French  ediUon.  of  hi.  book  and  it  ha.  been  tntn.- 
Uted  into  luIUn.     Zacharia.  edited  with  MitUrmaier  iUKrUiecke 

fndlh7introdttction  which  he  wrote  illa.tT.te.  U  wide  Tf^wg 
and  hi.  eon.tant  de.ire  for  now  light  upon  old  problema 

Zach.ri.o  exhibit,  tho  be.t  .nd  the  wor.t  nde.  of  German  juru- 
prudonc.  :  there  i.  the  de.ire  not  to  hue  gvneraluation.  or  con^ 
Jlu.ion.  on  tho  peculiaritio.  of  any  one  .y.t.;m.  but  to  ""  "  «he 
whol.  f.cU  lie  doe.  not  M»nm.  a  di.tinction  or  cU»iRction  of 
Roman  Uw  to  be  ne«»arily  «i.nlific  He  «^ek.  real  rr.*.n.  ;  h. 
avoTd.  the  Kn.;li.h  Uwyor",  f.vouriu  fallacy  of  proving  u/,m  ^«- 
X  of  «-ki.Vg  I-  "''ow  the  rea«i.ablencM  of  •"Jl'-'-K  J'^  »y'»« 
IT.  luim.  thin,;  again  ..,  Jiff.rent  langu.^.  Thougf.  .  .-hol.r,  7.*rh. 
ariae  hu  not  iho  weaknen  of  exaOTOretuy  the  imp  . 
ever  i»  rare  or  unpubli.he.1.  .nd  hoha.no  driigh  inl 
Him^lf.  leaned   l«ndncti.t,  h«  h*l  r«l  asi.lo  l>_  '• 

pronencM  to  hud  »(l  thing,  in  tho  Cbryw  A~.  llu  l^.k..  how 
irer  h.v.  iho  failings  of  f»  n.ny  German  work,  on  l.w.  Th^ 
«„;  .'tuality  ;  ih.y  have  little  rel.Uon  to  the  facts  of  life.  JW 
Tr,  leavene.!  ^y' metiphy.ic.-on.n  v-ry  ha,  meuphv.ic^,  and  Dot 
IW.T'  b»  tho  «m.  .v..em.  Nor  .,  i.e  a  clear  thinker,  W.  ar. 
ncT'f  „  re  «h.l  i,  hi.'nolion  of  th.  province  of  jnri.prAiden^  :  hi. 
ncyi  -^iin      "   *  ,       ,    ,  I       rrr»l'-«  Bni<>nit  men  an  onlcT 

^rvVbl.  in  all  hi.  worka     In  hi.  U<cr  th.t  of  ll.g.1  ^  TP""  i 


Z  A  C  — Z  A  1 


763 


and  kU  nxnUl  rhui^  do  not  «dJ  thtrp.  ITr  d<»<  noi  inac«<l  say, 
*B*c-k  to  MontrKjuiru;  ttuJy  facts,  iho  simplest  and  primitive 
facts  abore  alt  ;  adopt  bis  method,  and  improve  upon  it ;"  tut  that 
u  xh*  uije  spirit  of  »onie  of  his  lat«r  worka.  I'nfortuiiatt'ly  ho 
iii.!  rut  f.i:!i'.  the  premise  which  they  contain.  He  had  not  learned 
.  sharpir  betvcen  the  science  and  the  practical  art  of 
. ,  and  we  ire  never  certain  in  what  capacity  he  speaks, 
iir  h.w ;  i;ot  kvaceiveU  c.early  the  truth  that  society  forms  one  whole, 
thit  the  phcnomr-na  of  law  at  any  given  time  or  place  are  not  acci- 
dents but  the  outcome  of  a  lou;^  train  of  events,  that,  so  regarded, 
they  are  as  much  sm«.'«ptil>le  of  scicnti&c  treatment  as  the  facta  of 
Un^nuijo,  and  that  a  treali^  on  botany  or,  still  more,  ono  on  com- 
parative philology  is  a  better  guida  to  what  jurisprudenco  may  vet 
n  than  a  vo'ume  of  Hugo  or  even  Austin.  It  was  made  a  reproach 
to  7Arb\ri<e  that  he  changed  his  opinions.  lie  did  so  ;  it  was  a 
cigQ  of  his  single-mindcdness  and  restless  curiosity.  It  is  also  one 
of  the  reasons  why  his  w^rks  are  now  little  reai  They  opened 
paths,  ud  thoy  were  superseded  by  others  which  could  not  have 
exii'.e,!  w-hhou:  them. 
TTuTT  •'  r  ^  .-  '  — ■  :it«  aecoant  of  Zaehmriae  anj  his  works :  the  best  are 

Cbarlr.  _*acAan»,  ia  i*w  rt  jfs  (TurTY-f  (1S70).  (J.  Mt.) 

ZA'  .     ~.  St,  pope  from  711  to  752,  was  a  Greek 

bv  birtli,  and  appears  to  have  been  on  intimate  terms 
•ffith  Gregory  111.,  whom  he  succeeded  (November  7-11). 
Coiit- mporarj  history  dwelb  chiefly  on  his  great  personal 
influence  with  the  Lombard  king  Luitprand,  and  with  his 
iUccc-«aor  Rachia ;  it  was  largely  through  his  tact  in  deal- 
ing with  these  princes  in  a  variety  of  emergencies  that  the 
exarchate  of  Ravenna  was  rescueu  from  becoming  part  of 
the  Lombxrd  kingdom.  A  correspondence,  of  considerable 
extent  and  of  great  interest,  between  Zacharias  and  St 
Boniface,  the  cpostlo  of  Germany,  is  still  extant,  and  shows 
how  great  was  tho  influence  of  this  pope  on  events  then 
passing  in  France  apd  Germany :  he  encouraged  the  deposi- 
tion of  Childeric,  and  it  was  with  his  sanction  that  Boniface 
crowned  Pippin  as  king  of  the  Franks  at  Soissons  in  752. 
Zacharias  is  stated  to  havo  remonstrated  with  the  emperor 
Constantine  Copronymu3"on  the  part  he  had  taken  in  the 
iconoclastic  controversy.  He  died  14th  March  752,  and 
was  succeeded  by  Stephen  IL 

ZAIRE,*  or  CosGo,  designations  of  the  river  now  gener- 
ally known  under  the  latter  name  (see  vol  i.  pi.  IL)  This 
river  system  occupies  a  large  part  of  equatorial  Africa, — 
1,540,000  square  miles  according  to  a  probable  estimate  ; 
and  in  the  length  of  its  course  (some  2900  miles)  and  the 
volume  of  its  discharge  (1,500,000  or  at  least  1,200,000 
«iibic  feet  per  second)  the  river  ranks  among  the  most  im- 
portant in  the  world.'  The  history  of  the  exploration  of 
th«  Congo  basin  is  a  matter  of  yesterday  and  to-day ;  and 
in  several  directions  the  exact  limits,  with  the  relations  of 
die  affluents  to  the  system,  have  still  to  be  determined. 
TTw  mouth  of  the  river  lies  on  the  west  coast  of  the  con- 
tinent in  6'  S.  lat.  and  12°  25'  E.  long.  The  head-waters 
•f  its  most  eastern  stream  (Malagarazi)  rise  only  370  miles 
from  the  Indian  Ocean.  The  course  of  the  main  river  de- 
scribes a  vast  bow,  the  central  portion  of  which  lies  as  far 
north  as  2*  N.  lat 

To  the  north  of  the  Lokinga  or  Mushinga  Mountains,  a 
range,  reaching  about  6000  feet  in  altitude,  which  sends 
its  southward  drainage  to  the  Zambesi,  lies  Bangweolo 
(Bembo,  Shuia,  or  Chama)  Lake,  at  a  height  of  3700  feet 
above  the  sea  according  to  Livingstone,  or  4300  according 
to  Giraud.  It  ias  a  very  irregular  outline.  Nowhere 
more  than  18  or  20  feet  deep,  it  is  nevertheless  fed  by 
several  large  rivers,  of  which  the  Chambesi  or  Chasl  ranks 
6rBt.     Livingstone,  who  discovered  the  Chambesi  in  1867 

*  Zaire  is  a  Portuguese  corruption  of  a  native  word.  It  ib  doubtful 
whether  Congo  was  first  the  name  of  the  kintrdom  or  of  the  river  ; 
according  to  janko  (PetcnruinnM  MUUilungeA,  1888),  the  word  prob- 
ably means  originally  a  "  spear."  '  Stanley  ciUed  the  river  the  Living- 
stone ;  bnt  this  designation  has  not  become  popular. 

^  Dr  Murray  of  the  "Challenger"  Expedition  estimates  the  mean 
aannal  discharge  of  the  Congo  at  4I9'29l  cubic  miles,  making  it  in 
this  respect  only  second  to  the  Amazons  {Scot.  Gag.  Mag.,  1&87).  The 
aaanal  rainfall  of  the  basin  he  puts  t,t  1213 '344  cubic  miles. 


in  10*  34'  S.  lat,  describes  it  as  "  flooded  with  clear  water, 
not  more  than  40  yards  wide,  showing  abundant  animal 
life  in  its  waters  and  on  its  banks."  Its  hoad-streams 
drain  tho  country  between  the  south  end  of  Lake  Tangan- 
yika and  the  north  end  of  Lake  Nyassa. 

From  the  south-west  extremity  of  Lake  Bangweolo  issues 
the  Luapula,  which  is  generally  regarded  as  tho  main  head- 
stream  of  the  Congo.  It  is  about  20  feet  deep  and  200 
yards  wide.  Our  knowledge  of  its  course  is  still  imper- 
fect, though  from  Giraud  (1883)  and  Capello  and  Ivens 
(1884-85)  wo  learn  that  it  is  interrupted  by  dangerous 
rapids  (at  Mambirima,  ic.) ;  and  there  is  no  doubt  that  it 
is  gradually  deflected  northwards  and  is  the  main  affluent 
of  Lake  Moero.  This  extensive  basin  is  quite  different 
from  Lake  Bangweolo :  its  southern  end  is  situated  in  a 
low  marsliy  plain  and  the  difference  between  high  and 
low  water  level  is  as  much  as  the  whole  depth  of  Bang- 
weolo. From  north  to  south  the  total  length  is  upwards 
of  90  miles,  though  during  tho  rainy  season  vast  additional 
tracts  to  the  south  are  under  water.  Several  considerable 
affluents  fall  into  the  lake  from  the  east.  The  river  has 
not  been  foUowed  between  Lake  Moero  and  Lake  Lanji ; 
but  near  the  latter  it  is  known  to  receive  the  Kamirondo 
from  the  left  and  the  Lukugu  from  the  right. 

The  basin  of  the  Tanganyika  is  a  '*  vast  chasm  enclosed  within 
mountain, ranges  or  clills,  often  rising  steeply  from  the  shore  and 
terminating  in  elevated  plateaus/'  with  depths  of  300  or  350 
fathoms.  The  total  length  is  S80  miles  ;  and,  while  the  northeni 
end  narrows  to  about  10  miles,  the  width  towards  the  ceutro  is  frcm 
30  to  60  miles.  Tho  islands  are  few  and  unimportant,  and,  except 
at  the  great  peninsula  of  Ubwari  on  the  west  coast,  near  the  northern 
end  of  the  lake,  the  shore  line  is  remarkably  regular.  The  water 
is  perfectly  fresh.  Of  the  various  •settlements  on  Tanganyika  the 
most  important  is  Ujiji  (4"  54'  S.  lat.  on  the  east  coast),  which 
formerly  gave  its  name  to  tho  lake.  "  It  is  tho  terminus,"  in  the 
words  of  Captain  More,  **  of  what  for  many  years  was  the  only 
safe  and  well-known  route  from  the  East  Coast  of  Africa  to  the  lake, 
and  an  important  station  upon  a  line  of  traffic,  geographically  suited 
and  by  common  consent  adopted  as  convenient,  right  across  the 
continent."  Another  point  ot  interest  is  Karema  (in  6"  50'  S.  lat., 
on  the  eastern  shore),  originally  a  station  of  the  African  Interna- 
tional Association.  A  liciithouse  has  also  been  erected  on  KavaJa 
Island. 

The  connexion'  of  Tanganyika  with  the  system  of  the  Congo  is 
one  of  the  most  curious  points  in  Central  African  hydrography. 
When  Livingstone  and  Stanley  were  at  Ujiji  in  1871  tho  level  of 
the  lake  was  low.  Between  that  date  and  1874  it  appears  to  have 
risen  greatly,  as  Commander  Ca:,ieron  found  that  the  Lukuga 
(mouth  in  5  35'  S.  lat.)  was  acting  as  an  overflow  pipe.  In  1870 
Stanley  obtained  further  proof  of  the  inci-ease  of  the  lake :  three 
palm-trees  which  had  stood  in  the  market  place  of  Ujiji  in,  1871 
were  then  100  feet  in  the  lake,  and  the  sand  bjach  over  which  ho 
had  walked  with  Livingstone  was  over  200.  Bnt  hia  careful  exa- 
mination of  the  Lukuga  outlet  showed  (curiously  cnougli)  tliat 
there  was  no  distinct  outflow  from  the  lake,  though  he  thought  it 
pretty  certain  that  the  Lukuga  had  at  one  time  been  an  effluent 
and  that  it  was  about  to  resume  its  old  function.  In  March  1879 
Captain  Hore  placed  a  gauge  on  the  shore  at  Ujiji.  By  the  27th 
of  May  he  found  the  waters  had  fallen  2  feet,  and  in  August  1880 
they  reached  a  point  10  feet  4^  inches  below  the  original  mark. 
Thev  were  still  subsiding  in  1886. 

Tne  Lukuga  outlet  seems  to  be  a  comparatively  modem  formation. 
The  portion  towards  Tanganyika  appears  to  have  been  originally  a 
stream  flowing  into  the  lake,  all  its  aflluents  still  having  a  lake- 
ward  direction,  while  the  section  towards  the  Congo  was  a  minor 
tributary  of  that  river.  At  what  period  and  by  what  circumstances 
the  affluent  was  turned  into  an  emissary  it  is  hard  to  determine. 
Stanley  proposed  the  bold  theory  that  Tanganyika  at  one  time 
consisted  of  two  divisions,  one  at  a  higher  level  than  tho  other, 
and  that  tho  sudden  destruction  of  the  barrier  caused  the  lower 
lake  to  rise  with  such  violence  as  to  force  a  parjsage  up  the  Lukuga 
and  across  tho  ridges  to  the  Congo.  Captain  Storms  suggests  instead 
that  Lake  Hikwa  or  Rikwa  (discovered  by  Joseph  Thomson  in 
1880),  which  lies  50  miles  to  the  east  of  Tanganyika,  was  more  prob- 
ably the  source  of  the  inundation.  '  A  visit  to  the  plain  of  Katawi 
convinced  him  that  this  must  at  one  time  have  formed  part  of  Lake 
Hikwa,  then  about  three  times  its  present  size.  About  12  leagues 
N.N,  E.  of  Ilarema  he  says  there  is  a  gap  in  the  chain  which  sepa- 
rates the  basin  of  tho  smaller  from  that  of  the  larger  lake,  ^ot 
improbably,  however,  no  such  cataclysm  as  that  proposed  by  Stanley 
V  Stoi-ms  is  really  necessary  to  account  for  the  Lukuga  phenv^ 
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menon.  The  very  fact  thit,  in  the  short  space  of  time  dcring 
which  the  Tanganyika  has  been  observed  by  ■  Europeans,  its  level 
has  undergone  such  considerable  alteration  seems  to  suggest  that  a 
series  of  unusually  rainy  seasons  may  have  been  the  source  of  all 
the  inundation  that  was  requisite.' 

Below  Lake  Lanji  there  is  another  portion  of  the  stream 
stilJ  unexplored ;  but  from  the  junction  of  the  Luama,  a 
river  400  yards  wide  at  its  mouth  (about  5°  S.  lat.),  the 
whole  course  of  the  Congo  down  to  the  Atlantic  (1800 
miles)  is  known.  At  Nyangwe  the  channel  is  about  a 
mile  wide,  with  (according  to  Stanley)  a  volume  of  230,000 
cubic  feet  per  second.  As  it  flows  northward  it  receives 
the  Elila,  the  Ulinde,  the  Lowa,  and  the  Munduku  Lilu,  all 
of  moderate  importance.  The  first  point  of  much  interest 
is  the  series  of  cataracts  known  as  the  Staidey  Falls, 
situated  at  the  equator.  The  first  cataract  occurs  just 
after  the  Congo  has  received  the  Black  river  and  the 
Leopold  river ;  about  6  miles  farther  down  follow  in 
somewhat  rapid  succession  the  second,  third,  fourth,  and 
fifth ;  and  then  the  river  is  divided  into  two  by  the  large 
inhabited  island  of  Asama.  The  sixth  cataract,  caused  by 
a  broad  dyke  of  greenish  shale,  doea  not  occur  for  upwards 
of  20  miles,  and  between  the  si.\th  and  seventh  there  is 
a  distance  of  25  miles.  At  the  last  of  these  the  Congo 
is  about  1300  yards  broad,  of  which  width  40  yards  is 
occupied  by  the  right  branch,  760  yards  by  the  island  of 
Wemya,  and  500  yards  bj-  the  main  river.  The  fall  is  only 
about  10  feet;  but  the  enormous  maos  of  water,  and  the 
narrow  limits  to  which  it  is  suddenly  contracted,  make  it 
much  more  imposing  than  many  a  far  loftier  cataract. 
After  passing  the  falls  the  first  great  left-hand  afiluent 
is  the  Lubilash  or  Boloko,  first  ascended  by  Grenfell  in 
18&4  to  the  neighbourhood  of  1°  30'.  Next  we  come  to  an 
important  right-hand  affluent,  the  Aruwimi,  Arawhimi,  or 
Biyerre,  which  is  now  recognized  as  identical  with  the 
Neppko,  discovered  by  Junker  in  the  south  of  the  Jlonbuttu 
territory.  About  24' 30' E.  lat.  this  stream,  which  discharges 
158,850  cubic  feet  per  second,  is  interrupted  by  the  Yam- 
buga  Falls;  but  above  the  falls  Stanley  in  1887  found  it 
navigable  for  his  steel  boat.  Another  right-hand  affluent 
of  similar  rank  is  the  Itimbiri  or  Loika,  ascended  in  1884 
by  Grenfell  for  100  miles,  as  far  as  the  Lubi  Falls.  No 
other  tributary  of  equal  importance  is  known  to  exist  till 
we  come  to  the  Lulongo,  about  45  miles  north  of  the 
equator,  formed  by  the  junction  of  the  Lopuri  and  the 
Masinga,  which  drain  the  country  to  the  south  of  the  great 
bend  of  the  river.  The  Lopuri  is  500  yards  wide  at  the 
confluence  and  haa  a  depth  of  from  7  to  8  feet.  The 
Lulongo  is  500  yards  wide  at  its  mouth  and  higher  up 
occupies  a  channel  from  one-half  to  three-quarters  of  a 
mile  in  width.  According  to  Von  Francis,  it  discharges 
494,200  cubic  feet  per  second.  It  was  a-sccnded  in  1885 
by  Grenfell,  who  describes  it  as  commercially  the  mast  im- 
I>ortant  afiluont  of  the  Congo,  on  account  of  the  value  of 
its  ivory  and  slave  trade.  Just  to  the  north  of  the  equator 
a  Iho  junction  of  the  Juai)a  or  Chuapa,  which  Grenfell 
has  followed  as  far  cost  as  23'  E.  long.,  a  distance  of  400 
milc^.  Thh  is  Stanley's  Black  river.  An  unusual  amount 
t^  il  interest  attaches  to  the  next  Congo  tribu- 

tar,  ingi  or  Mobangi ;  if  the  latest  reports  arc  to 

be  lru-.to.I,  it  is  the  recipient  of  tho  waters  of  the  WcUe- 
Makua,  the  river  discovered  by  Schweinfurth  in  1870, 
which  has  ever  since  been  one  of  tho  hydrographic  prob- 
lems of  tho  time'  Grenfell  ascended  the  Ubangi  in 
1885  for  n'PNi.-  .!,,tnnce  above  the  rapids  of  Znngo,  which 
ar«  firm-'l  l^y  il,,.  rivor  ^trikine  athwart  a  lino  of  hills 
nil  '.  with  iicaks  from  600 


to  700  feet  above  the  level  of  the  stream.  At  this  poinV 
the  breadth  is  reduced  to  about  800  yards.  In  1886  M. 
van  Gele  failed  in  his  attempt  to  surmount  the  Zongo 
rapids;  but  in  1888,  according  to  the  latest  reports,  he 
succeeded  in  advancing  sufficiently  far  up  the  river  (which 
turns  eastward  at  the  rapids)  to  prove  its  identity  with  the 
Welle-Makua.  By  this  discovery  the  limits  of  the  Congo 
basin  are  carried  eastward  as  far  as  within  40  miles  of  the 
Nile  at  Wadelai — the  Welle  being  mainly  formed  of  the 
Kibali,  a  stream  about  80  yards  wide,  whose  head-waters 
rise  in  that  neighbourhood.'  Quite  a  multitude  of  second- 
ary streams  join  the  upper  course  of  the  Ubangi,  and  it 
continues  to  receive  accessories  from  the  north  and  west 
till  it  merges  in  the  longer  river,  into  which  it  is  calrulated 
to  pour  about  529,500  cubic  feet  per  second.  Its  last  right- 
hand  tributary  probably  drains  the  Tukki  swamp  in  13 
E.  long.  The  Nghiri  Muinda  or  Loij,  a  comparatively 
small  river  draining  the  peninsula  between  the  Ubangi  and 
the  Congo,  joins  the  former  about  30'  N.  let.,  with  a  current 
100  yards  wide  and  from  15  to  20  feet  deep.  It  was 
ascended  by  the  "  Henry  Reed"  in  1SS6  as  far  as  Mikutu 
(1°  20'  N.  lat.),  where  the  stream,  still  9  feet  deep,  i(^ 
found  to  be  formed  of  a  number  of  small  channels  issu- 
ing from  a  swampy  forest.  The  Ibangi,  a  right-hand 
tributary  of  the  Ubangi,  was  also  navigated  for  60  miles,  to 
a  spot  where  the  depth  was  still  10  feet;  but  the  passage 
was  obstructed  by  a  barrier  of  tree  trunks.  The  ascent  of  the 
Lobay,  which  is  about  200  yards  wide  and  13  feet  deep  at 
its  junction  with  the  Ubangi  in  3°  50'  N.  lat.,  was  interrupted 
at  a  distance  of  40  miles  by  a  three-foot  fall. 

A  short  distance  below  the  confluence  of  the  Ubangi 
and  Congo  there  enters  from  the  lefl  the  emismry  of 
Mantumba  Lake,  a  considerable  basin  discovered  liy  Stanley 
in  18S3  and  since  examined  by  W.  H.  Bcntlty  in  the 
missionary  ship  "  Peace."  ^V^len  the  Congo  is  in  liood  there 
is  a  back-flow  into  the  lake,  and,  as  tho  whole  country  is 
very  flat,  it  is  quite  possible  that  there  is  a  connexion  both 
with  the  Uruki  and  Bussera,  on  the  one  hand,  and  with 
Lake  Leof>old  IJ.,  on  tho  other.  This  latter  lake  is  much 
larger,  and  is  certainly  connected  southward  with  the 
Lukinje  or  Lukatta,  a  tributary'  of  the  Ka.s:-ai 

In  its  further  course  the  Congo  is  joined  by  a  number 
of  moderate-sized  streams  from  the  west.  Below  Lukolela 
it  spreads  out  into  a  kind  of  river  lake  20  to  25  kiL 
(12i  to  15J  miles)  wide,  and  along  its  kft  l-ank  extends  a 
swampy  region,  tho  chain  of  low  wood-covered  hills  which 
has  hitherto  confined  the  valley  retiring  for  a  mile  or  two. 
In  3*  15'  S.  lat.  it  receives  its  hust  great  aflluei.t — the  Kassai 
or  Kwa,  which  has  recently  been  proved  to  be  tho  most 
important  of  tho  southern  or  left-hand,  as  tho  Ubangi  is 
the  most  important  of  tho  northern  or  right-h^nd,  tribu- 
taries. The  Kassai  rises  to  the  south  of  12'  S.  lat.  and 
flows  north  through  iluata  Yauivo's  kingdom.  In  its 
upper  course  it  po.ssibly  receives  an  cmissury  from  I^ke 
Dilolo,  which  abo  sends  a  branch  south  to  the  Zambesi. 
As  it  odvancos  northwards  it  is  joined  by  a  large  r.uml>cr 
of  streams,  nil  generally  flowing  northward.  Tho  Kas»di 
enters  the  Congo  in  3'  10'  S.  int.,  with  a  depth  of  25  to 
80  feet  ami  a  breadth  of  COO  yards,  at  a  height  of  942 
feet  alxive  tho  sea.  Tlio  exploration  of  tho  sy-itcm  «a» 
carried  out  by  Wissmatin,  Wolf,  Von  Franfoi.s  and  MucHcr 
in  1883-85.  The  Kossoi  itself  has  been  ascended  as  far  as 
tho  Wi.ssmann  Fall  in  5*  40'  8.  lat.,  ond  its  course  has  been 
struck  at  liigitndu  in  10'  S.  Int.  The  Lnlun,  which  joina 
it  frum  tlif  right,  is  known  as  high  up  as  Kangomt>o  Fall  ; 
it  is  there  nl>out  200  yards  wide ;  but  it  docs  not  become 
truly  nnvii'ulilo  till  it  i' joined  by  tlm  T/Uobo,     The  San- 
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«ot«T3  the  Kt^soi  by  mo  ftrms,  820  roct  and  200  feet  in 
brcaiitb.  iu  i'  17' i>.  lat,  and  JO'  IS'  E.  long.,  i<»  bright 
ycUow  waters  forming  a  strong  contrast  with  tha  brown  of 
the  larger  stream.  The  Kuango,  a  tine  stream,  with  its 
head-waters  in  the  snme  district  as  those  of  the  Kassai, 
fiovr«  in  a  wonderfully  straight  course  north  to  join  that 
river  in  17'  30'  E.  long.  It  was  ascended  by  Mechow  iir 
1$80  as  far  as  the  rocky  ledge  at  Kikamshi  or  Kinganshi ; 
•nd,  though  it  is  only  3  feet  high,  the  same  barrier  pro- 
Tentcd  the  ascent  of  GrenfcU's  steamer  iu  ISs". 

For   87  miles  after  receiving  the  Kas-sai  or   Kwa  the 
Congo  flows  in  a  deep  gorge,  between  banks  sometimes  700 
feet  high.     In   4'  5'  S.   lat.   it  enters  Stanley   Pool,  an 
island  studded  lake  1147  feet  above   the  sea,  expanding 
southward  of  the  main  course  of  the  river.      Its   rim   is 
"formed  by  sierras  of  peaked  and  picturesque  mountains, 
ranging  on  the  southern  side  from  1000  feet  to  3000  feet  iu 
height."    The  Kinks  offer  considerable  variety  in  character. 
A  .striking  object  on  the  north  l>ank  is  the  Dover  Cliffs,  so 
named  by  Stanley  from  their  white  and  glistening  appear- 
ar.  • ,  ;  r  -luccd,  however,  not  by  chalk  but  by  silver  sand, 
rice  of  which  into  the  water  renders  approach  to 
ruetimes  dangerous.     Towards  the  lower  end  of 
the  lake  the  country  on  both  sides  becomes  comparatively 
low  and  flat,  and  at  places  swampy.     On  the  south  side, 
however,  stands  the  great  red  cliff  of  Kallina  Point  (about 
50   feet  high),  so   named  after   an   Austrian   lieutenant 
drowned  there  in  1SS2.     Round  the  point  rushes  a  strong 
current  7  J  knots  an  hour,  difKcult  to  stem  even  for  a 
steamer.     Oa  the  river,  as  it  leaves  the  Pool,  are  situated 
(south  side)  Leopoldville,  founded  by  Stanley  in  1881,  and 
Brazzaville,  a  station  established  by  the  French  explorer 
De  Brazza.      Below  Stanley  Pool  the  Congo  begins  to 
break  through  the  coast  ranges,  and  forms  a  long  series  of 
rapids  and  fallis,  often  enclosed  between  rocky  shores,  and 
even  cliffs.     Among  the  more  important   falls  are  those 
named  Mahmey,  Zinga,  Ntambo,  Uataka,  Itunzima,  Isan- 
gila,  Ngoma,  and  Yellala.     At  'V'ellala,  just  above  Vivi,  the 
river  escapes  into  the  lowlands  and  is  navigable  for  the 
rest  of  its  journey  to  the  sea  (113  miles).     Below  Boma 
(5'  48'  S.  lat.)  it  widens  out  and  is  interrupted  by  numer- 
ous islands  ;  but  it  does  not  break  up  into  several  channels 
BO  as  to  form  a  delta,  though  there  are  various  creeks  that 
app'.ar  as  if  they  might  yet  become  deltaic  outlets.      Be- 
t-.vecn  Banana  Point  on  the  north  and  Shark  Point  on  the 
south  the  mouth  of  the  Congo  has  a  width  of  7   miles. 
At  Banana  Point  (at  which  there  is  not  a  vestige  of  the 
plsnt  whose  name  it  bears)  there  is  fair  harbourage  for 
staj:  .ing  vessels.     Shark  Point  is  .!lso  known  as  Padron 
P^int,  from  the  remains  of  a  stone  pillar  (jiaJruo)  erected 
ty  the  Portuguese  explorer  Diogo  Cao  (visited  by  Burton, 
1863;  by  Daunett,  1887). 

The  exploration  of  the  Congo  system  has  been  nccompanied  antl 
followed  by  one  of  the  most  remarkable  political  movements  of 
modarn  times.  On  15th  September  1876  the  Intcrnationol  Atiican 
A»»oci«tion  was  constitutcJ,  unjor  the  presidency  of  Leopol.l  II., 
Icing  of  the  Belgians,  for  the  purpose  of  devising  the  best  means , 
of  opening  np  equatorial  Africa  to  civilization.  Later  on  (2jth 
Xqvembcr  1878)  was  founded  under  the  same  auspices  a  Couiite 
•i'trudes  du  Haut  Congo,  which  aftenvards  became  known  as  the 
I  jteniatioDal  Anociation  of  the  Congo.  It  wa»  as  an  agent  of  this 
auociation  that  Mr  Stanley  undertook  his  epoch-making  ascent  of 
the  river  in  1879.  In  September  the  first  permanent  station  of 
the  as-^oriation  was  founded  at  Vivi ;'  in  December  the  second  at 
Jangila  ;  and  in  Jlay  1931  the  third  at  Manyanga.  The  associa- 
tion was  recognized  as  an  independent  territorial  government  by 
the  United  States  io  April  188<  and  by  Germany  in  November  of 
the  uame  year.  An  international  conference  for  the  regulation  of 
the  relations  of  the  new  state  and  the  various  European  Govern- 
ments was  held  at  Berlin  under  the  presidency  of  Prince  Bismarck 
(15th  November  ie31-26th  February  1885).     The  permanont  nuu- 

'  Soe  list  of  itatious — some  of  which  have  been  since  abandoned — 
io  Scot.  OtoffT.  Uaj.,  1885.  - 


trality  nf  tht*  Congo  St.ito  tcrritorv,  fnvdom  of  commcT^'o  in  tha 
Congo  Ijvsiii,  and  the  abolition  itf  tlie  blavit  Imdo  \ii'tv  aiaittH;  tba 
main  i".*!!!!.-*  esinblished  by  tho  plcni|>otcntiaric3.  In  the  cIikwi  »i( 
1884  aii'l  Lbo  early  part  ot  IS.Sf)  the  as-sociiition  was  recugiiii-^  l»f 
England  (IGth  Docembur  1SS<),  Italy,  Austria-Iiungary,  Ibn  Nithcr- 
lauds  Franco,  ic.  In  April  1)480  the  Belgian  cbanibor  '•!  ruprt- 
scutativc:!  authorized  King  Leopold  to  liccuuiu  soven-ign  of  llio  new 
stato — tha  union  between  Belgium  and  theVungo  to  bo  ptindy 
l>crsonal.  The  total  area  of  the  Indejicndent  State  of  the  C'lngn, 
as  it  is  otiici.ally  designated,  is  cttiumted  at  807,125  sqiiaio  niih-H, 
and  its  population  may  bo  about  40,000,000.  It  ban  a  vrry  liniita-il 
coost-liuo,  being  hemmed  iu  by  French  territory  on  the  north 
aud  by  Bortugucso  territory  on  Iho  south.  Tbo  southern  limit  is 
a  conventional  line  from  Nokki  (on  the  south  bank  of  tbo  river 
below  Vivi)  across  tho  continent  to  Langi  Liiko  ;  tbo  nurLlicm 
limit  follows  tho  fourth  parallel  of  N.  laL  from  17°  to  30°  K.  long. 
French  territory  occupies  all  the  north  bink  of  tbo  river  from 
Ngombi  (15  E.  long.)  up  to  Lukolela.  In  1888  tho  stalo  main- 
tained 146  white  ofticials,  and  had  a  force  of  upwanls  of  1000 
native  soldiers  (Zauzibaris,  Hiussas,  and  Bangal.is).  It  has  four 
steamers  on  tho  lower  Congo  and  live  on  tho  upper.  Tho  value  of 
tho  commerce  is  as  yet  only  £560,000,  tho  princi|)al  oxinrls  being 
india-rubber,  ivory,  cotToe,  palm  nuts  and  oil,  copal,  and  wax.  Aa 
to  the  possibility  of  developing  the  country  into  a  great  cunBumcr 
of  European  goods,  thero  has  been  much  and  bittor  discussion  ;  at 
the  present  stage  it  U  admitted  that  it  has  no  native  product  of 
value  in  sufhcient  quantity  to  i)ay  for  a  largo  imnort-ilioo.  Tho 
river,  however,  has  recently  been  proved  navigablo  for  sea-going 
vessels  as  far  as  the  capital,  Boma,  and  no  serious  difiicultica  have 
been  met  by  the  engineers  engaged  in  surveying  a  railway  from  Iho 
lower  Congo  up  to  Stanley  PooL 

See  Stanley,  r/KAirfc  Continent  ond  TheConijo;  Johnson,  Tlu  Congo ta  BoteA»i 
Thy,  Au  Conijo  et  o«  Kami,  IS^  ;  Ccfjuithat,  Sur  U  Hani  Congo,  1B38:  Wiss- 
mann,  Woir,  Ac,  Im  Innern  AJrikas,  1SS3. 

ZALEUCUS.     See  Locei. 

ZAJIBESI,  the  most  important  river  on  the  East  Coast 
of  Africa  (see  vol.  i.  pi.  II.),  and  the  fourth  largest  on  tbo 
continent,  drains  during  its  course  of  about  1200  miles  an 
area  of  600,000  square  miles.  Its  head-streams,  which 
have  not  yet  been  fully  explored,  are  tho  Lecambye  or 
lambaji,  rising  in  Cazerabe's  country  ;  the  Limgcbnngo, 
which  descends  from  the  Sfossamba  Mountains ;  and  tbo 
Leeba  river,  from  tho  marshy  Lake  Dilolo  (4740  feet), 
situated  between  10°  and  12°  S.  lat.  and  22°  and  23°  K 
long.  These  three  rivers,  reinforced  by  the  Nhengo,  hnila 
to  form  the  upper  Zambesi  (Leeambye),  which  flows  at 
first  southwards  and  slightly  eastwards  through  tho  Barotso 
valley,  then  turns  prominently  to  the  cast  near  its  Jnnctiou 
with  the  Chobe  (Chuando  or  Linianti),  and  passes  ovc: 
the  Victoria  Falls.  Thence,  as  the  middle  reach  of  tha 
Zambesi,  the  river  sweeps  north-east  towards  Zumbo  and 
the  Kebrabassa  rapids  above  Tete,  and  finally  fonim  tho 
lower  Zambesi,  which  curves  southwards  until  it  r;-.ar.h«3 
the  Indian  Ocean  at  18°  50'  S.  lat.  Fed  chiody  from  tho 
highland  country  which  stretches  from  Lake  Nya.ssa  to 
inner  Angola,  its  chief  tributaries  aro  tho  Ijoang«-a  an.! 
the  Shir^,  the  last  an  important  river  draining  out  of  Ijako 
Nyassa,  and  which  in  the  dry  season  contains  probably  as 
great  a  volume  of  water  as  the  Zambesi,  and  is  much  more 
navigablb.  Except  for  an  interruption  of  70  miles  at  the 
Murchison  cataracts,  the  Shiri  is  open  throughout  its  en- 
tire length  to  the  lake. 

On  the  whole  the  Zambesi  has  a  gentle  current,  and 
flows  through  a  succession  of  wide  fertile  valleys  and 
richly  wooded  plains ;  but,  owing  to  tho  Uirrace-likc 
structure  of  the  continent,  the  course  of  the  river  is  in- 
terrupted from  point  to  point  by  cataracts  and  rapids. 
These  form  serious,  and  in  some  cases  insurmountable, 
hindrances  to  navigation.  Those  -on  tho  lower  Zambesi 
begin  with  its  delta.  The  bar  here  was  long  held  to  be 
impassable,  except  to  vessels  of  the  shallowest  draught ;  but 
the  difficulty  was  exaggerated  partly  through  ignorance 
and  partly  in  the  interests  of  the  Portugue.se  settlement 
of  Quilimane,  which,  before  the  merits  of  the  Kongone 
entrance  were  understood,  had  been  already  established 
en  the  Qua-cjua  river,  60  miles  to  the  north.  The  Zambe-si 
is  uow  known  to  have  four  mouths,  the  Milamba  to  tha 
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west,  the  Kongone,  the  j^uabo,  and  the  Timbwe.  The  best 
of  theses  the  Kongone,  has  altered  and  the  channel  im- 
pAjved' recently.  There  are  at  least  IS  feet  of  water  on 
Ae  bar  at  high  water  neap  tides ;  and  steamers  drawing 
15  feet,  and  sailing  vessels  drawing  3  feet  less,  have  no  diffi- 
culty in  entering.  The  deep  water  continues  only  a  short 
distance ;  and,  after  Mazaro  (60  miles)  is  reached,  where 
the  river  has  already  dwindled  to  the  breadth  of  a  mile, 
tiie  channel  is  Jirecariously  open  in  the  dry  season  as  far 
as  Senna  (120  miles  from  the  mouth)  for  vessels  drawing 
41  feet.  Up  to  this  point  navigation  could  only  be  suc- 
cessfully and  continuously  carried  on  by  vessels  of  much 
lighter  draught — stem-wheelers  for  preference  with  a 
draught,  of  little  more  than  18  inches.  About  90  miles 
from  Senna  the  river  enters  the  Lupata  gorge,  the  im- 
petuous current  contracting  between  walls  to  a  width  of 
scarcely  200  yards.  Passing  Tete  (240  miles  from  the 
mouth  with  a  smooth  course),  the  channel  becomes  danger- 
ous at  Kebrabassa,  90  miles  farther  on.  From  the  Kebra- 
bassa  rapids  upwards,  and  past  the  Victoria  Falls,  there 
are  occasional  stretches  of  navigable  water  extending  for 
considerable  distances,  while  the  upper  Zambesi  with  its 
confluents  and  their  tributaries  forms  a  really  fine  and  ex- 
tensive'waterway.  Like  the  Nile,  the  Zambesi  is  visited 
by  annual  inundations,  during  which  the  whole  country  is 
flooded  and  many  of  the  minot  falls  and  rapids  are  then 
obliterated. 

The  chief  physical  feature  of  the  Zambesi  is  the  Mosi- 
oa-tunya  ("smoke  sounds  there")  or  Victoria  Falls,  ad- 
milted  to  be  one  of  the  noblest  waterfalls  in  the  world. 
The  cataract  is  bounded  on  three  sides  by  ridges  300  or  400 
fe»t  high,  and  these,  along  with  the  many  islands  dotted 
over  the  stream,  are  covered  with  sylvan  vegetation.  The 
falls,  according  to  Livingstone,  are  caused  by  a  stupendous 
crack  or  rent,  with  sharp  and  almost  unbroken  edges, 
stretching  right  across  the  river  in  the  hard  black  basalt 
which  here'  forms  the  bed.  The  cleft  is  360  feet  in  sheer 
defith  and  close  upoif  a  mile  in  length.  Into  this  chasm, 
of  more  than  twice  the  depth  of  Niagara,  the  river  rolls 
with  a  deafening  roar,  sending  up  vast  columns  of  spray, 
which  are  visible  for  a  distance  of  20  miles.  Unlike 
Niagara,  the  Mosi-oa-tunya  does  not  terminate  in  an  open 
gorge,  the  river  immediately  below  the  fall  being  blocked 
at  80  yards  distance  by  the  opposing  side  of  the  (supposed) 
cleft  running  parallel  to  the  precipice  which  forms  the 
waterfall.  The  only  outlet  is  a  narrow  channel  cut  in  this 
barrier  at  a  point  1 1 70  yards  from  the  western  end  of  the 
fhasm  and  some  600  from  its  eastern,  and  through  this 
the  Zambesi,  now  only  20  or  30  yards  wiJc,  pours  for  120 
j'ards  before  emerging  into  the  enormous  zig-zag  trough 
which  conducts  the  river  past  the  basalt  plateau. 

The  region  drained  by  the  Zambesi  may  be  represented 
as  a  vast  brokenK;dged  plateiiu  3000  or  4000  feet  high, 
composed  in  the  remote  interior  of  metamorphic  beds  and 
!r:n^':<\  with  the  igneous  rocks  of  the  Victoria  Falls.  At 
Shiipan^'O,  on  the  lower  Zambesi,  thin  strata  of  grey  and 
yellow  sandstones,  with  an  occa.iional  band  of  limestone, 
crop  out  on  the  bed  of  the  river  in  the  dry  sca-vm,  and 
thcie  porsiit  beyond  Tete,  where  thoy  arc  associated  with 
-amsof  coal.     Gold  is  also  known  to  occur  in 
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arboricultarists  in  the  country,  live  npon  the  products  of  their 
gardens.  Zumbo,  on  the  north  bank,  and  Chicova,  opposite  on  tb« 
soatherff  side  (500  miles  above  the  delta),  were  tbe  farthest  inland 
of  the  Portugacse  East  African  settlements,  and  are  well  placed  for 
commerce  with  the  natives.  Founded  by  Fereira,  a  native  of  Goa, 
these  settlements  were  ultimately  allowed  to  go  to  ruins;  tut  Zunilx> 
has  been  recently  re-occupied.  The  once  celebrated  gold  mines  of 
i*arda  Pemba  are  in  the  vicinity.  The  only  other  Portuguese  settle- 
ments on  the  Zambesi  are  fete  and  Senna.  Tete,  formerly  m 
large  and  important  place,  now  nearly  in  niins,  still  possesses  a  fort 
and  several  good  tiled  stone  and  mud  houses.     Thither  Portuguese 

foods,  chiefly  wines  and  provisions,  are  carried  bv  mc  ins  of  canoes, 
he  exports,  which  include  ivorv,  gold  dust,  wheat,  and  ground- 
nuts, are  limited  owing  to  the  di£ctilty  of  transport ;  but  this  diffi- 
cultv  is  not  iusnrmountablc,  for  Tete  has  been  twice  visTted  by 
small  steam  vessels.  Senna,  farther  down  the  river,  a  neglected 
and  unhealthy  village,  has  suffered  much  from  political  mismanage- 
ment, and  has  ceaseless  troubles  with  the  Ldnaecns  or  Zulus,  who 
own  the  southern  bank  of  the  river  and  collect  in  force  every  year 
to  exact  a  heavy  tribute-money.  The  industrial  possibilities  of  the 
lower  Zambesi,  and  indeed  of  the  whole  river-system,  are  eionnons. 
India. rubber,  indigo,  archil,  beeswax,  and  calumba  root  arc  plenti- 
ful, and  oil  secd3%nd  the  sugar-cane  could  be  produced  in  sutScient 
quantitv  to  supply  the  whole  of  Europe.  > 

The  Zambesi  region  was  known  to  the  media:vd  geographers  u 
the  empire  of  Monomotapa,  and  the  course  of  the  river,  as  well  as 
the  position  of  Lakes  N'gami  and  Nyassa,  was  filled  in  with  a  nide 
approximation  to  accuracy  in  the  earlier  niaps.  These  wore  prob- 
ably constructed  from  Arab  information.  The  first  European  to 
visit  tb»  upper  Zambesi  was  Livingstone  in  his  exploration  from 
Bechuanaland  between  1S51  and  1S53.  Two  or  thrco  years  later 
he  descended  the  Zambesi  to  its  mouth  and  in  tho  courso  of  tliia 
journey  discovered  the  Victoria  Falls.  In  1859,  accompanied  by 
Dr  Kirk  (now  Sir  John  Kirk),  Livingstone  ascended  the  river  as 
far  as  the  falls,  after  traciijg  the  course  of  its  main  tributary  tho 
Shire  and  discovering  Lake  Xyissa.  The  mouths  of  the  Zambesi 
were  long  claimed  exclusively  by  the  Portuffuese,  but  in  25S8  tho 
British  Government  opened  negotiations  with  Portugal  to  have  tho 
river  declared  free  to  all  nations.  {H.  D.) 

Z.\MOR.\,  an  inland  province  of  Spain,  one  of  the  tliree 
into  which  the  former  province  of  Leon  has  since  1833 
been  divided,  is  bounded  on  the  W.  by  Tras-os-Montes 
(Portugal)  and  Orense,  on  thj  N.  by  Leon,  on  the  E. 
by  Valladolid,  and  on  the  S.  by  Salamanca ;  its  area  i« 
4135  square  miles.  It  is  traversed  from  east  to  west  by 
the  Douro,  which  receives  within  the  province  the  Val- 
dcraduey  and  the  Esla  on  the  right  and  the  Guarefia  cr  the 
left ;  the  Tonnes  also  skirts  the  south-western  boundary 
for  some  25  miles.  Except  in  the  north-wes-t  and  west, 
where  it  is  entered  by  spurs  from  the  Cantabrian  chain 
(Sierra  do  la  Culebra  and  Sierra  de  Pcna  Negrn),  tho  pro- 
vince is  flat ;  its  lowest  point  is  1070  feet  above  sea-leveL 
Its  plains,  especially  the  "  tierra  de  campo  "  formed  by  the 
valley  of  the  Esia,  yield  largo  qnantitics  of  grain  and 
pulse  ;  wine  and  flax  ore  also  produced  ;  and  on  tho  higher 
grounds  largo  numbers  of  merino  sheep  nro  fed.  Tho 
industries  of  Zamora  are  unimportant.  The  province  ia 
traversed  by  no  railway  except  that  connecting  iu  cajiital 
with  Medina  del  Cam|K)  on  the  northern  line.  There  are 
light  partidos  judicialcs  and  300  ayuntamientos  ;  U'-sides 
Za-MORa  (see  below),  the  capital,  there  is  only  one  town,  the 
historic  city  of  Toro  (7754),  with  a  |>opulation  exceeding 
.'>000.  Tho  total  iwpulalion  of  the  province  in  1877  w«» 
2.50,000. 

Z.\MOR.\,  capital  of  tho  above  province,  ia  situated 
2000  feet  nliove  sea-lcvcl,  on  the  right  l^nk  of  the  Douro 
(here  cros-sed  by  a  bridge  of  seventeen  jKiinlcd  arches)  a 
little  below  its  junction  with  the  Valdcrnduey,  57  mile*  by 
rail  west  by  north  from  Medina  del  Campo  and  182  miles 
northwest  from  Madrid.  Tho  |W)pulation  in  1877  w»» 
13,632.  It  has  n  small  but  fine  Romanesque  cathedral 
(completed  abotit  1174)  and  an  ancient  castle,  na  well  as 
several  other  int«ri'*tlng  churches  of  the  12th  century.  It 
it  the  acat  of  a  acminnry  and  an  academy  of  cngincrring, 
and  haa  nnimjxirlant  linrn  and  wi«illen  innniifai-tnrM. 

In  the  rurly  |yrio-l  of  tlw  Cbri^tun  re.i    ■ 
|,o»ition  nn  tb<»  north  of  t)ie  I>.>uni,  wa-. 
strategic  importanrr       It  «••  t«lrii  frcni  ■ 
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C.fV^>:.  In  74$,  bat  wu  ajpiin  held  by  them  for  short  prriodt  in 
^8S<,tDil9S6.   It  wismlirelvrcpaitvJby  Fcnlinaml  1., 
j»»«  it  loliisdiu^hter  DoftiV'mca.    Alter  his  ilntli  in 
1    ■  '      N^uion  with  bis  si^tt-riinil  laid  sirgo  to  tlie 

t   )t  -s  >Ithougii  the  fAiiious  Huy  niaz  di!  Bivar 

WIS  ,  And  indetd  st  t!iia  time  r^ctived  his  title 

•r  El  Cid  C^uiiM^dur.     TUs  town  bccamo  subject  to  Alphouso  VI. 

iuiors. 

SLWESVILLE,  a  city  of  the  United  States,  the  county 
Mat  of  Muskiugum  county,  Oliio,  is  situated  on  both  Imnks 
of  the  Muskingum  river,  at  the  mouth  of  Licking  river, 
170  miles  north-e<k>t  of  Cincinnati  and  37  nearly  due  south 
of  Cleveland.  The  surrounding  country  is  thickly  popu- 
lated, the  inhabitants  being  engaged  in  agriculture  and  in 
ttml  and  iron  mining.  Zanesville  has  railway  communica- 
tion by  several  lines.  The  population  in  ISSO  was  18,113, 
ahowing  a  gain  of  about  80  per  cent,  since  1870. 

Zannville  »«  founded  about  th«  beginning  of  tho  19th  century, 
and  in  1S04  vins  nude  the  county  scaU  From  1810  to  1812  the 
Ohio  legislature  met  at  Zanesville.  It  was  incorporated  as  a  city 
in  1S5S.     Its  growth  prior  to  1S70  was  slow. 

ZANTE,  the  ancient  Z.^cysthcs,  an  island  of  Greece, 
one  of  the  Ionian  group,  in  the  Ionian  Sea,  in  37°  40'  N. 
lat.  and  21'  E.  long.,  is  25  miles  long,  about  12  broad,  and 
64  miles  round,  with  an  area  of  277  square  miles,  and  a 
population  in  1S79  of  44,522,  and  estimated  in  1887  at 
48,000.  Zante  lies  8  miles  south  of  Cephalonia,  forming 
with  it,  Leucas,  and  Ithaca  a  crescent-shaped  insular  gipup, 
which  represents  the  crests  of  a  submerged  limestone  ridge 
iacing  the  Gulf  of  Patras.  At  Ithaca,  its  northernmost 
member,  the  ridge  almost  touches  the  adjacent  coast  of 
Acarnania,  with  wijich  it  is  geologically  connected  ;  and  at 
Zante,  its  southernmost  member,  it  recedes  about  15  miles 
from  the  coast  of  Elis  in  Morea.  Zante  is  of  somewhat 
irregular  oval  shape,  with  its  main  a.xis  disposed  in  the 
direction  from  north-west  to  south-east,  and  indented  by  a 
deep  inlet  at  its  southern  extremity.  The  surface  is  mainly 
occupied  by  an  extensive  and  highly  productive  central 
plain,  skirted  on  the  west  side  by  a  range  of  bare  limestone 
bills  from  1000  to  1200  feet  high,  which  fall  gently  land- 
wards, but  present  bold  steep  cliffs  towards  the  sea,  and 
which  culminate  northwards  in  Mount  Skopos  (1500  feet  ?), 
the  highest  point  in  the  island.  On  the  cast  side  the  plain 
is  also  limited  by  a  low  ridge,  which  still  justifies  the 
epithet  of  nemorosa,  or  the  "  wooded,"  applied  by  Virgil  to 
Zacynthus.  These  hills  are  densely  clothed  to  their  summits 
with  an  exuberant  growth  of  olives,  figs,  myrtles,  laurels, 
•ranges,  aloes,  vines,  and  other  sub-tropical  plants.  Travel- 
lers sailing  between  this  coast  and  the  mainland  describe 
in  enthusiastic  language  the  charming  effect  produced  by 
these  masses  of  evergreen  vegetation  rising  in  long  terraces 
above  the  surrounding  waters,  and  everywhere  interspersed 
with  pleasant  homesteads  and  hamlets  embowered  in 
verdure.  Nevertheless  Zante,  notwithstanding  its  Italian 
title  of  "Fior  di  Lcvante,"  is  inferior  in  picturesque  beauty 
to  Corfu,  owing  to  the  less  elevation  of  its  hills  and  the 
somewhat  monotonous  character  of  the  great  central  plain. 
This  plain,  however,  is  highly  cultivated,  forming  an  almost 
continuous  stretch  of  gardens  and  vineyards,  varied  here 
and  there  with  a  few  patches  of  cornfields  and  pasture 
lands.  Here  is  grown  a  peculiar  dwarf  vine,  whose  fruit, 
the  "currant"  (from  "Corinth")  of  commerce,  forms  the 
chief  resource  and  staple  export  of  Zante,  as  well  as  of 
the  neighbouring  mainland.  In  188G  the  currant  crop  for 
the  whole  of  Greece  was  valued  at  £2,000,000,  of  which 
nearly  one-fifth  was  raised  in  Zante,  chiefly  for  the  English 
market.  The  vine,  which  grows  to  a  height  of  3  feet,  begins 
to  yield  in  seven  years  and  lasts  for  over  a  century.  From 
the  grape,  which  has  a  pleasant  bitter-sweet  taste,  a  wine 
is  also  extracted,  which  is  said  to  excel  all  others  in  flavour, 
■fire,  and  strength.  Besides  this  species,  there  are  nearly 
forty  different  kinds  of  vine  and  ten  of  the  olive,  including 


the  karudolia,  which  yields  the  best  edible  olive  berry.  For 
size,  vigorous  growth,  and  productiveness  the  olive  tre«  of 
Zante  is  rivalled  only  by  that  of  Corfu. 

Tho  islund  enjoys  a  healthy  climate  ;  and,  although  there  are 
no  perennial  streams,  an  abundant  supply  of  good  water  is  obtained 
from  tho  numerous  springs,  occurring  especially  in  tlio  eastern  and 
central  districts,  but  earthquakes  are  fi-e()uent  and  at  times 
disastrous.  During  recent  times  tho  most  destrnctivo  were  those 
of  1811,  1820,  and  1810;  and,  althougli  tho  prevailing  geological 
foruiations  are  sedimentary,  chiclly  c-alcareous,  there  seems  uo  doubt 
that  these  ilisturbanccs  are  of  igneous  origin.  Other  indications  of 
volcanic  agency  are  the  oil  springs  occurring  on  the  coast,  and  even 
in  tho  bed  of  the  sea  near  Cape  Skiiiari  on  tho  north  side,  and 
es^iecially  the  famous  pitch  or  bituminous  wells  already  mentioned 
by  Herodotus  (Hist.,  bk.  iv.).  These  have  been  productive  through- 
out the  historic  period  and  still  yield  a  considerable  eumtly  ot  pitch. 
They  aro  situated  in  a  swamp  near  the  coast  \nllage  otCliien,  and 
compriso  two  basins,  with  alternate  layers  of  water  and  bitumen, 
the  lower  sheet  of  water  apparently  communicating  with  tlie  sea. 

Zante.  capital  of  the  island,  is  a  consider.ible  seaport  on  the  east 
side,  with  a  population  of  16,250  (1879).  It  occupies  the  site  of 
tho  ancient  city  of  Zacynthus,  said  to  have  been  founded  by 
Zacynthus,  son  of  a  legendary  Arcadian  chief,  Dardanus,  to  whom 
was  also  attributed  the  neiglibouring  citadel  of  Psophis.  But  of 
this,  as  well  as  of  the  temple  of  Diana  that  formerly  crowned  tho 
summit  of  Mount  Scopus,  no  vestiges  can  now  be  discovered. 

Traditionally  the  island  formed  part  of  the  territory  of  Ulys-scs, 
king  of  Ithaca,  and  at  one  time  it  appeai-s  to  have  also  received  a 
colony  of  Aclueans  from  Peloponnesus.  Later  it  joined  the  Athenian 
hegemony  ;  but  after  the  fall  of  Athens  the  democratic  party  was 
replaced  by  an  oligarchy,  which  ruled  in  the  interests  of  Sparta. 
Under  the  Romans*  Zacynthus  was  included  in  the  province  of 
Epirus,  and  passed  in  nicdixval  times  successively  from  Jiyzantium 
to  the  Normans  (11th  century),  the  Orsiiii,  counts  of  Cephalonia 
(after  tho  4th  crusade),  and  tho  Tocco  family,  whn  iieul  it 
Cephalonia  as  vassals  of  the  Neapolitan  Angevinc  dyi.asty.  In  tlie 
l.lth  century  it  was  occupied  by  tV  3  Venetians,  and  was  held  by 
them  till  the  fall  of  the  republic  in  1797.  Wrested  in  1799  by  the 
Russians  from  the  French,  it  was  soon  after  seized  by  the  English, 
and  in  1815  constituted  with  the  other  Ionian  Islands  a'*sept- 
iusular  republic  "  under  British  protection,  till  the  uiiiou  with 
Greece  in  1864. 

The  long  Venetian  occupation  is  reBected  in  the  appearance, 
character,  and  to  some  extent  even  the  language  and  religion  of  the 
Zantiots.  Nearly  all  the  aristocracy  claim  Venetian  dei>cent ;  most 
of  the  upper  classes  are  bilingual,  speaking  both  Greek  and  Italian  ; 
and  a  considerable  section  of  the  population  are  Komnn  Catholics 
of  the  Latin  rite.  Even  the  bulk  of  the  people,  although  mainly  of 
Greek  stock,  form  in  their  social  usages  a  connecting  link  between 
the  Hellenes,  whose  language  they  speak,  ond  the  Western  nations 
by  whom  they  were  so  long  ruled.  They  have  the  reputation  of 
being  industrious  and  enterprising,  but  passionate  and  revengeful. 
But  no  more  high-minded,  cnliglitcned,  and  courteous  people  can 
anywhere  be  found  than  in  the  circle  of  the  Maddalenas,  Terzettis, 
Alercatls,  and  other  families  of  Venetian  lineage. 

See  Balthnzar  Riimondini,  lie  jSacyiLthi  Ailli'junntihvs ;  C.  Parrigopoulc/, 
Hittoire  de  In  Civilimlion  HdUninuc ;  8.  de  Kolhac,  La  Dulmatie,  les  lUa 
/oni>H)ies,  ic.,  Paris,  1&82. 

ZANZIBAR,  or,  more  correctly,  ZanguSBae,  a  sultanate 
of  east  central  Africa,  which  till  recently  comprised  tho 
four  islands  of  Zanzibar,  Pemba,  Lamu,  and  Jlafia  (Monfia), 
together  with  the  adjacent  seaboard  from  about  3°  N.  to  10" 
S.  lat.,  with  undefined  limits  towards  the  interior.  But  by 
the  Anglo-German  convention,  signed  in  London  on 
29th  October  1886,  the  territory  on  the  mainland  was 
restricted  to  the  strip  of  coastlands  ten  nautical  miles 
broad,  stretching  from  the  mouth  of  the  Jliningani  river  at 
the  bay  of  Tunghi,  just  south  of  Cape  Delgado,  northwards 
to  Kipini  at  the  mouth  of  the  Tana,  together  with  the 
isolated  stations  of  Kisimayu  (Kismayn),  Brava,  Jlerka, 
and  JIagdoshu  (Magadoxo)  on  the  Sonial  coast,  each  with 
a  land  circuit  of  ten  nautical  miles,  and  Warsheikh  on  the 
saine  coast,  with  a  land  circuit  of  five  nautical  miles. 
Since  then,  howevei,  further  changes  have  taken  place. 
The  sultan's  officers  have  been  replaced  in  the  seaports  of 
Dar-es-Salaara  and  Pangani  on  the  Zanzibar  coast  proper 
by  commissioners  of  the  German  East  African  Association, 
to  whom  the  customs  of  those  places  have  been  farmed : 
the  port  of  Tunghi  below  Cape  Delgado  has  been  claimed 
and  forcibly  occupied  (1887)  by  the  Portuguese  ;  the  island 
of  Pemba  appears  to  have  been  ceded  (May  1888)  to  tha 
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recently  cbarlered  British  East  Airican  Comjiany ;  lastly, 
tu{' station  of  KisiraajTi  on  the  Somal  coast  is  claimed 
(Ju;ie  ISSS)  by  Italy  in  reparation  of  an  affront  offered  to 
the  Italian  consul  at  Zanzibar.  But,  as  defined  by  the 
above-mentioned  convention,  the  reduced  dominions  of 
the  sultan  have  areas  (in  square  miles)  and  estimated 
jKipulations  (1887)  as  under: — 


I 

'  IsUml  of  Zanzibar  

,,       ,,  Peiiiba 

,,       „  Mafia    

,,       ,,  Lanm    

Za:i/Tlbar  coastlaiuls 

StatioDsi  ou  Somal  coast. 


Ari-3. 


Total.. 


640 
380 
200 
50 
6000 
1^0 


?i'pul»- 
tiou. 


7420 


220,000 

10,000 

7,000  i 

20,000 

500,000 

8,000 


765,000 


The  political  and  commercial,  as  well  as  the  geographical, 
centre  of  the  state  is  the  fertile  and  densely  peopled  island 
of  Zanzibar,  which  lies  at  a  mean  distance  of  20  miles  from 
the  Swahili  coast,  between  5'  40'  and  6°  30' S.  lat.  With 
the  neighbouring  Pemba  (to  the  north)  and  the  more  distant 
Mafia  (to  the  south)  it  forms  an  independent  geological 
system,  resting  on  a  foundation  of  coralline  reefs,  and 
constituting  a  sort  of  outer  coast-line,  which  almost  every- 
where presents  a  rockj'  Ixirrier  to  the  fury  of  the  waves 
rolling  in  from  the  Indian  Ocean.  All  three  are  disposed 
parallel  to  the  adjacent  seaboard,  from  which  they  are 
s-.ri)aratfid  by  shallow  waters,  mostly  under  thirty  fathoms, 
ai.d  strewn  'vith  numerous  reefs  dangerous  to  navigation, 
c^peciaUy  in  the  Mafia  channel  opposite  the  Rufiji  delta. 

Mafia  itself  k  1  jw  and  fertile,  and  e.xtensively  planted 
with  cocoa-nut  palins.  It  is  continued  southwards  by  an 
extensive  reef,  on  which  stands  the  chief  village,  Cbobe,  the 
residence  of  the  governor  and  of  a  few  Arab  and  Hindu 
(Banyan)  traders.  Chobe  stands  on  a  shallow  creek  inac- 
cessible to  shipping. 

Zanzibar,  the  Unguya  of  the  natives,  is  not  exclusively 
.  of  coralline  formation,  but  also  presents  several  heights'of 
a  reddish  ferruginous  clay,  rising  in  gentle  sloiies  above  the 
central  plains.  In  the  south  these  heights  nowhere  exceed 
•100  or  150  feet ;  but  on  the  north-wc.st  coast  they  develop 
a  chain  of  hills  disposed  parallel  to  the  shore  and  attain- 
ing an  elevation  of  a  little  over  1000  feet.  The  forests  by 
which  the  Island  was  formerly  covered  have  mostly  dis- 
appeared, and  the  greater  part  of  the  rich  soil  is  carefully 
rulti^ated,  yielding  two  annual  crops  of  corn,  and  four  of 
manioc,  the  sti'plo  food  of  the  people.  Tliere  are  extensive 
oocoa-nut  groves,  and  from  India  and  Malaysia  have  been 
introduced  the  maogostccn,  giiava,  durian,  cinnamon,  nut- 
meg, and  clovcii,  all  of  which  thrive  well.  The  soil  sccni.s 
-specially  suited  for  the  clove,  which,  although  nearly 
<le4troycd  by  the  terrific  cyclone  of  1872,  has  already  re- 
<ovtrcd  from  that  disaster,  and  the  annual  export  of  this 
jiicc  now  exceeds  X10,000  in  value.  Although  the  fauna 
11  alniost  cxclaiivcly  continental,  Zanzibar  til!  recently 
J <,...< t- Mj.l  a  distinct  variety  of  CnlrJjus  (C.  kirtii),  which 
:  ppr,-ir<  to  lie  now  extinct.'  Some  years  ogo  a  hippopo- 
t.inim  vi«it'd  th?  i.iland  from  the  mainland;  but  no  car- 
iiii^ora  ind  larger  than  the  !>cr\al  and  wild  cat. 

On  •  ■  of  the  island  there  still  survive  a  few 

groups  ot  W.illailimu  Bontu.%  who  represent  the  alxiriginal 
'Utclc,^  But  elsewhere,  and  c«pccinlly  in  the  capital  (for 
wl-    "  'ow).  the  population  is  of  an  extremely  hctcro- 

y  •  "'-tcr,  incluiling  fulbbliVHl  and  half-co-^tc  Arabjt, 

Inciian  ;  lanarians "  (that  is,  half<a'<to  PortugiU'sc  from 
Kanara  on  the  MaloA>ar  C'<.a«t  of  IndiaV  Swahili  of  every 
iiluulc,  slaves  or  frccdnion  fi  f  Ea.il  Africa, 

Karopeaos,  and  Aroerican\  i 

'  U.  U.  Johiutoa,  r\<  A'lfiou  .\j,irj  A'ljiifidVfi.  p.  3S. 


The  neighbouring  island  of  Pemba,  intersected  by  5'  S. 
lat.,  is  even  more  fertile,  but  much  Icvs  cultivated,  than 
Zanzibar.  From  the  luxuriant  vegetation  which  every- 
where clothes  the  cliffs  to  their  summits  it  takes  the  name 
of  the  ■'  Green."  The  land  is  exclusively  owned  by  great 
iVrab  proprietors,  who  work  their  plantations  with  scarcely 
disguised  slave  labour  and  exjiort  considerable  quantities 
of  cloves,  which  here  also  find  a  congenial  home.  The 
capital,  Shaki-Shaki,  which  lies  at  the  head  of  a  shallow 
creek  on  the  west  side,  is  inaccessible  to  shipping.  But  at 
Kishi-Kashi,  at  the  north-west  extremity,  there  is  a  deep 
and  well-sheltered  harbour,  though  of  somewhat  difficult 
approach.  Here  resides  the  chief  of  the  Arab  landed 
aristocracy,  who  has  hitherto  been  more  of  a  vassal  than 
a  subject  of  the  sultan,  and  whose  allegiance  has  lately 
been  transferred  to  the  British  East  African  Association. 

Lamu  sdso,  the  fourth  member  of  the  sultan's  former 
insular  possessions,  has  ceased  to  fly  the  Zanzibar  flag.  It 
is  a  shiall  flat  island  lying  close  to  the  mainland  above  the 
mouth  of  the  Ozi  branch  of  the  Tana  delta,  and  appears  to 
be  now  incorporated  in  the  adjacent  Geiman  tervitory  of 
Vitu  land.  Lamu,  its  caiiital,  with  a  reported  )>o]>ulatiou 
of  15,000,  has  a  fine  harbour,  formed  by  a  long  deep  chaunel 
separating  it  from  the  neighbouring  island  of  Maiida. 

The  Zanzibar  seaboard  (now  more  generally  known  as 
tue  Swahili  coast)  is  a  low-lying  swampy  and  alluvi.\l 
region,  rising  gently  from  the  sea  towards  the  first  terraced 
escarpments  of  the  continental  plateau.  Owing  to  the 
numerous  streams  reaching  the  coast  along  this  seaboard 
— Rovuma,  Ukeredi,  Umbi-Kuru,  Rufiji,  Rufu,  Wami, 
Umba,  and  others — a  great  part  of  the  surface  consbts  of 
rich  alluvial  soil,  densely  covered  with  a  tropical  vegetation. 
Here  the  warm  currents  setting  landwards  from  the  Indian 
Ocean  bring  both  moisture  and  heat,  so  that  thlo  coast  has 
a  higher  temperature  and  heavier  rainfall  than  the  Atlantic 
seaboard  under  the  same  parallels  of  latitude'  Thanks  to 
these  conditions,  while  the  climate  is  oppressive  and  malari- 
ous, the  vegetation  is  extremely  luxuriant,  as-siiming  about 
the  marshy  deltas  the  aspect  of  an  impenetrable  jungle  of 
mangroves,  reeds,  and  tall  grasses,  growing  to  a  height  of 
12  or  14  feet.  A  characteristic  plant  is  the  msnuJ^intsi  or 
copal-tree  of  the  lower  Rufiji  valley,  which  yields  the  best 
gum  known  to  commerce.  Other  economic  plants  more 
or  less  extensively  cultivated  are  rice,  maize,  millet,  the 
cocoa-nut  and  oil  palm,  besides  several  Eurojiean  s[ieciei 
already  acclimatize<l  at  Bagamoyoand  other  slation.s.  But 
nearly  the  whole  of  this  region  is  well  suited  for  raising 
tropical  produce,  such  as  sugar,  coffee,  cotton,  indigo,  cinna- 
mon, cloven,  and  other  spices. 

Besides  D.ir-e.s-Salaam  and  Pangani,  surrendered  to  the 
Germans  (see  aliove),  the  chief  stations  and  « •  ■  •'  i-  -oing 
no'rthward.«,  are  Liiidi,  Kilwa  (Quiloa),  Bag  .;  isa 

(Mombas),  and  Malindi  (Melinda).  Of  t!..  :  .....lyo 
is  ot  present  the  most  imixirtant,  as  the  starling  jioint  of 
travellers  and  traders  for  the  interior.  Hero  arc  also  the 
headquarters  of  the  French  Roman  Catholic  missions  iu 
cast  equatorial  Africa,  with  training  schools,  cMiusive 
plantations  and  gardens  of  acclimatization.  Kilwa,  Mom- 
iia.'ia,  and  Malindi,  great  and  flourishing  cnii>oriums  under 
the  Zcnj  empire,  arc  now  abnost  abandoned.  This  remark 
applies  also  lo  Mngtioshu,  the  chief  isolated  station  on  the 
Siimal  coa.H  Iwlonging  to  Zanzibar. 

Ki.  11  llio  .ull.'^t  tiinciof  which  llKro  i>  any  aHtlicntio  rceorJ 

I'  ■  ir.l  from  the  .S.ini.il  roait  to  an  unknonii 

>^  conipris^il  nitliiii  the  rtominion*  of  the 

;  '      '  -         •  ■    -      1     ...      '    .ittj 
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fH»!f  t-»V  tne  name  of  Mijucf-ar.'  tlio  BJlid-ei-Zriij,  or  *'  Laii'l 
'  of  tl>p  Aralks  a  (cr:n  wUicti  thus  corrvsiioiiJs  to  tlie 
or  "  land  o(  the  Hiii«)u,"  fonmrly  a|>plR-a  to  tliu  west 
.    _  ,     .   x-i  iu  OH  tlio  opjKisiio  »i<lo  of  tlic  inu'iv.-hiug  AmbJAU 
6<-a.     iiy  Ibn  lUtuta  anil  otlicr  Ar*b  writcni  the  /.rnj  iM-oiile  tlicni- 
wlvr«  «r«  »{iokrn  of  ill  a  cnirr.il  way  aa  Moltuninu^lan  Nc;;roc!i ; 
!oubt  still  rcpr\'s«.*ntoil  by  the  M'»in-»ivili/cJ  anJ 
.    Mohammedan  lUntiis  now  coltrclivt'ly  known 
.  "'coist  i»oo|'K\"     Their  entpiro  W'^;nu  to  lU'clino 
vxHt  alur  the  apjtcaranco  of  iho  Portugnoso  in  the  eastern  watei^ 
towmnls  tlis  cloM  of  the  16tli  ccntnry.     To  them  fell  in  rapid  sue- 
rwion  tho  preal   cities  of  Kilwa  with    its  300  niosrpies  (1505), 
Uotiihasa  the  "  Ma^nilicent  "  (1505),  ami  soon  after  Malindi  and 
Magdoohu   the  "Ininunso"   (Ibn   liatuta).     On  the  niins  of  the 
Portuguese  powvr  in  tho  17th  century  was  built  up  that  of  tho 
iinann  of  Muscat,  who  ruled  over  a  great  part  of  soutli  Arabia  and 
the  whole  of  tho  Zanzibar  coast   for  over  a  century  and  a  half 
down  to  1850.     On  tho  death  of  iho  imam,  or  rather  tho  "sayjid," 
Said  of  Atiscat  in  that  year  his  dominions  wei-c  divided  between 
his  two' sons,  the  African  section  falling  to  M:\jid,  who  was  suc- 
ceeded in  1S70  by  his  younger  brother  lUrgash  ibn  Siiid,  commonly 
known  as  sultan  of  Zanzibar.     He  lived  long  enough  to  witness 
the  r*?cent  di>membenneut  of  his  dominions,  and  in  March  1883 
b'ft  t'>  his  son  snJ  successor,  Sayyid  Klialif,  a  mere  fiugmcnt  of  tho 
'"  '  ^^dlammedan  empiro  on  tho  East-African  seaboai'd. 
■1  of  the  '•tcn-milo  zono  "  on  tho  mainland,  al- 

_ .  t->  the  sultan  by  tho  Anglo-German  convention  of 

Ipoo,  was  practically  surrendered  to  the  Cermans  in  August  1S88 
when  th«  »:rrnian  F-ist  African  ComiMiny  hoisted  their  flag  jointly 
with  *'         '       '         '    .rteen  (>orts  along  this  seaboard. 

Sc<-  ■.c.  l>.nr!'>n,  ls.^0;  Caron  von  ilrr  DccJcen,  Ueiten 

ts  0--  f*:ir'.-in  H,  F.  Barton.  The  Lalre  Hegions  o/  Cenlml 

'    '       "  tij  A.    i!.    Keniie,  AJrica  (SUufui-it 

■oi'jfc  the  Dark  Continent,  London, 

l-jj<itit<on,  Loudon,  1SS5  ;  Jo-^ciih 

.....  ,.c  .  London,  16S1.  (A.  U.  K.; 

Z.VNZIlJAU,  capital  ol  the  island  and  state  of  the  same 
name,  i.s  the  largest  city  on  the  African  seaboard  next  to 
Alexandria  and  Tunis.  It  lies  in  sheltered  waters,  from  30 
tolO  feet  deep,  on  the  west  side  of  the  island,  in  G°  10'  S. 
lat..  about  25  miles  north-east  of  Bagamoyo,  its  port  on  the 
mainland.  It  comprises  two  distinct  quarters, — Shangani, 
the  centre  of  trade  and  residence  of  the  sultan,  and  the 
eastern  suburb  occupied  by^the  lowest  cla.sscs  (fishermen, 
porters,  slaves,  A-c.),- with  a  total  joint  population  estimated 
in  1887  at  about  100,000.  Viewed  from  the  sea,  the  place 
presents  a  pleasant  prosi)ect  with  its  glittering  mosques, 
]ialace,  white  houses,  barracks,  forts,  and  round  towers. 
But  the  interior  is  a  labyrinth  of  narro.v  filthy  streets, 
winding  through  a  dense  mass  of  hovels,  a  "cesspool  of 
wickedness  Oriental  in  its  appearance,  Mohammedan  in  its 
religion,  Arabian  in  its  morals,  .  .  .  a  fit  capital  for  the 
Dark  Continent."^  ^  Nevertheless  Zanzibar,  which  is  now 
regularly  visited  by  several  lines  of  ocean  steamers,  is  the 
necessary  centre  of  trade  for  the  eastern  seaboard,  the 
focus  of  all  exploring  and  missionary  work  for  the  interior, 
the  portal  through  which  civilizing  influences  have  hitherto 
penetrated  into  the  eastern  «ection  of  equatorial  Africa. 
The  imports,  chiefly  raw  and  bleached  cottons  and  European 
wares,  were  valued  at  £1,220,000  in  1883,  tho  exports  at 
XSOO.OOO,  of  which  X215,000  represented  ivory,  XI 53,000 
caoutchouc,  £13,000  sesame  seed,  £10,600  cloves.  In 
1885  the  port  was  visited  by  124  vessels  of  115,500  ton.s, 
of  which  49  of  60,674  tons  were  British.  There  are  several 
Protestant  and  Roman  Catholic  missions  stationed  in  Zan- 
zibar, the  health  of  which  has  been  much  improved  by,  a 
recently  constructed  aqueduct  yielding  a  good  supply  of 
pure  water. 

ZARA  (Slav.  Zadar),  an  Austrian  seaport,  the  capital  of 
Dalmatia,  and  the  seat  of  a  Roman  Catholic  archbishop 
and  of  a  Greek  bishop,  lies  on  the  Adriatic,  130  miles 
south-east  of  Trieste,  opposite  the  islands  of  tJgliano  and 
Fasman,  from  which  it  is  separate<l  by  the  narrow  Channel 
of  Zara.  Tlie  promontory  on  which  it  stands  is  separated 
from  the  mainland  by  a  deep  moat,  practically  making  an 

.'  Misproooaucod  Zanzibar  by  the  local  Banyans  and  other  Indian 
traders. 

-_  Prof-  H.  Dmcunood,  Trapkal  Afnca,  p.  5. 


island  of  tho  site  of  the  city.  Dowit  to  1873  Ziira  "was 
stroMjrly  fortified ;  but  its  ramjmrts  ha\  e  now  been  con- 
verted into  elevated  promenades,  which  command  extensive 
views  to  seaward  and  to  landward.  Of  its  four  old  gates 
one,  the  Porta  Marina,  incorporates  the  relics  of  a  Roman 
arch,  and  another,  tho  Porta  di  Terrafcrnia,  was  designed 
by  Sanmichele.  The  general  aspect  of  tho  town,  which  is 
oval  in  form,  is  thoroughly  Venetian.  The  main  streets, 
dividing  it  into  four  quarters,  are  straight  and  wide,  but 
tho  side-streets  are  ill-paved  and  narrow.  Tho  chief 
interest  of  Zara  lies  in  its  churches,  tho  most  remarkable 
of  which  is  the  cathedral  of  St  Anastasia,  a  fine  Roman- 
esque basilica,  founded  by  Doge  Enrico  Dandolo  after  the 
capture  of  the  town  in  1202  and  fini.shcd  in  1205.  The 
churches  of  St  Chrysogonus  and  St  Simeon  are  also  in 
the  Romanesque  style,  and  St  Mary's  retains  a  fine  Roman- 
esque campanile  of  1105.  Tho  old  octagonal  church  of 
StDonatus,  traditionaJly  (but  in  all  proba'-ility  erroneously) 
said  to  have  been  erected  in  the  0th  century  on  the  site  of 
a  temple  of  Juno,  has  been  converted  to  secular  purposes. 
Most  of  the  Pioman  remains  were  used  up  in  the  construc- 
tion of  the  fortifications.  But  two  squares  arc  embellished 
with  lofty  marble  columns ;  a  Roman  tower  stands  on  the 
east  side  of  the  town  ;  and  some  remains  of  a  Roman  aque- 
duct may  be  seen  outside  the  ramjiarfs.  Among  the  other 
chief  buildings  are  the  Loggia  del  Comune,  rebuilt  iu  15G5, 
containing  a  public  library  of  34,000  volumes ;  the  old 
palace  of  the  priors,  now  the  governor's  residence ;  and 
tho  episcopal  palace.  The  harbour,  to  the  north-east  o) 
the  town,  is  safe  and  spaciou.s,  and  it  is  annually  entered 
by  about  1200  vessels,  of  185,000  t)ns,  mainly  engaged  in 
the  coasting  trade.  The  chief  industry  is  the  preparation 
of  maraschino,  made  from  the  marasco,  or  wild  cherry, 
which  covers  the  hills  of  Dalmatia.  About  340,000  bottles 
of  this  liqueur  are  exported  annually.  Gla.ss-making  and 
fishing  are  also  carried  on.  Tho.  population  of  the  town 
in  1881  was  11,861,  of  the  commune  24,536.  Almost 
all  of  these  are  of  Italian  descent,  and  Italian  is  practic- 
ally the  only  language  spokcn'in  the  town. 

The  foundation  of  Zara  is  asciibed  by  tradition  to  the  i,iburni.' 
In  the  early  days  of  tlio  Konian  empire  it  became  a  flourishing 
Koman  colony  under  the  name  of  Jadira,  subsequently  changed  to 
Diadora.  ■  It  icmained  nnited  with  tho  Kastern  empire  down  to 
about  the  year  1000,  when  it  sought  the  Venetian  protection.  For 
the  next  four  centuries  it  Was  a  bone  of  contention  between  Venice 
and  Hungary,  changing  hands  repeatedly.  It  w.is  occupied  by  the 
Hungarians  at  the  end  of  the  12th  century,  but  was  re-cajitured  by 
the  Venetians  in  1202,  with  the  aid  of  French  crusaders  on  tlieii 
w.iy  to  the  Holy  Land.  In  1409  it  was  finally  purchased  from 
Hungary  by  the  island  rennblic  for  100,000  ducats.  In  1792  it 
passed,  with  Venice,  into  the  possession  of  Austria.  Froili  180D  to 
1813  it  belonged  to  France. 

About  15  miles  to  tho  soutlicast  lies  Zara  Vecchia,  or  Old  Zara, 
an  insignificant  tillage  on  tlie  site  of  Biograd  (White  Town),  fornierlj 
the  residence  of  the  Croatian  kings,  but  destroyed  duriiig  th< 
Hungarian-Venetian  wars. 

Coinp.  Zara,  e  svoi  Dintorn '  (Zanl,  1878),  and  NotUt  Storichc  aeua  CiUA  di  Zaro 
(Zara,  1.183),  both  by  Angclo  Nani. 

ZARAGOZA,  or  Sakagossa,  an  inland  provinc&  ol 
Spain,  one  of  the  three  into  which  Aragon  is  now  divided, 
is  bounded  on  the  N.E.  and  E.  by  Huesca,  Lerida,  and 
Tarragona,  on  the  S.  by  Terucl  and  Guadalajara,  and  on 
the  W.  by  Soria  and  Navarre ;  the  area  is  6607  square 
miles.  It  belongs  wholly  to  the  basin  of  the  Ebro,  by 
which  river  it  is  traversed  from  north-west  to  south-jea.st. 
The  main  valley  is  bounded  on  the  S.W.  by  the  Sierra  da 
Moncayo,  which  reaches  a  maximum  elevation — the  highest 
in  the  province — of  7700  feet,  and  is  continued  in  a  south- 
easterly direction  by  the  lower  sierras  of  La  Virgen  and 
Vicor ;  on  the  north-west  are  the  spurs  of  the  Pyrenees. 
The  principal  tributaries  of  the  Kbrn  ^;tv;-»'i  -  ^ 
are  the  Jalon,  Huerva,  and  A 
Arva  and  Gdllego  on  the  left ;  t 

principally  through  Navarr';,  hi  .  m  th^ 
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north  of  this  province.  At  its  lowest  point,  -where  the 
El>rO  quit£  it,  Zaragoza  is  only  105  feet  above  S2a-level. 
The  so'l  is  in  its  level  portions  comparatively  fertile,  the 
chief  productions  being  ■svheat,  rye,  barley,  oats,  hemp,  flax, 
oil,  and  wine.  Silkworms  are  bred;  and  on  the  higher 
grounds  sheep  are  reared.  There  are  considerable  forests 
on  the  lower  mountain  slopes.  Zaragoza  has  no  manufac- 
tures of  importance.  The  province  is  traversed  by  the  Ebro 
Valley  Railway,  which  connects  Miranda  on  the  northern 
line  with  Lerida,  Barcelona,  and  Tarragona,  and  has  a 
branch  to  Huesca  ;  it  also  has  communication  with  Madrid ; 
and  there  are  local  lines  to  Carifiena  (south-west  from 
Zaragoza)  and  to  Puebla  de  Ili\ar  (along  the  right  bank  of 
the  Ebro).  The  Aragon  Canal,  originally  intended  tc  con- 
nect the  Mediterranean  with  the  Atlantic,  is  open  from 
Tudela  (El  Bocal)  to  a  point  below  Zaragoza.  There  are 
13  partidos  judiciales  and  312  ayuntamientos ;  of  these 
only  Calatayud  (11,512)  and  Zaragoza  (see  below)  have 
more  than  10,000  inhabitants.  The  total  population  of  the 
j>rovince  in  1877  was  400,587. 

Z.\R.\GOZ.\,  capital  of  the  above  province,  formerly 
capital  of  the  kingdom  of  Aragon,  lies  at  a  height  of  600 
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feet  above  sca-levcl,  on  a  rich  plain  on  the  right  bank  of 
the  Ebro,  just  above  its  confluence  with  the  Huer\a,  212 
miles  by  rail  to  the  north-cast  of  Madrid.  The  river  is 
here  crossed  by  a  fine  stone  bridge  of  seven  arche.i,  erected 
in  1437,  and  another  bridge — of  iron — much  needed  for 
the  convenience  of  through  railway  traflic,  is  projected. 
Seen  from  a  distance,  the  city  with  its  numerous  domes  and 
towers  has  an  imposing  appearance,  which  it  hardly  main- 
tains on  a  nearer  approach.  The  older  streets  are  narrow, 
glo.iniy,  and  ill  paved ;  the  mas-iive  buildings  formerly  in- 
habited by  !(■■•  A  r  ...,.r,..,c  nobility  are  cither  in  ruins  or 
turned  int')  V  Mid  granaries;  nndan  airof  ix>verty 

ftn4   ■!  ■    ■    '  .   L.o  whole  town.     By  the  river  »idc 

Hi  'Ki<  and  avenues  of  poplar.   The  two  m'^t 

iuij    :  of  Zaragoza  are  its  cathedrals,  in  each 

of  whiih  tli'i  rln],;/r  riviidcs  alternately  for  six  months. 
La  S«o  ("  The  .Sec  ")  ii  the  older  of  the  two,  dating  chiefly 
from  the  lllh  century;  its  prevailing  stylo  is  Gothic, 
but  the  old»»t  fiortinn,  the  lower  portion  of  the  np.«c,  is 
Byzantine,  and  the  f.i.vlc  is  of  the  Late  Psoudo-Cl.iwical 
style,  by  which  so  mnnv  .IjMr.I..  j  in  .Spain  have  l>con  dis- 
figiircd.     The  Ii;le»ia  >!  i  del  I'il^r  is  the  l.ir^-cr 

•nd  more  modern  luiii.. ,..       ...t^  only  from  the  latter 


half  of  the  17th  century  ;  it  wp.s  bunt  after  designs  by 
Herrera  cl  Mozo,  and  owes  its  u.irae  to  one  of  the  most 
venerated  objects  in  Spain,  the  "  pillar  "  of  jasper  on  which 
the  A'irgin  is  said  to  have  alighted  when  she  manifested 
herself"  to  Santiago  as  he  passed  through  Zaragoza.  It 
has  no  architectural  merit ;  externally  its  most  conspicuous 
features  are  its  domes,  which  are  decorated  with  rows  of 
green,  yellow,  and  white  glazed  files.  The  church  of  San 
Pablo  dates  mainly  from  tjie  13th  century.  Adjoining  the 
church  of  San  Felipe  is  the  Torre  Xueva,  an  octangular 
clock  tower  in  diapered  brickwork,  dating  from  1 504  ;  it 
leans  some  9  or  10  feel  from  the  perpendicular,  owing  to 
faulty  foundations.  Among  other  conspicuous  public  build- 
ings are  the  municipal  buildings,  the  exchange  (Lcnja), 
and  the  civil  and  military  hospitals,  which  are  among  the 
largest  in  Spain.  The  university  was  founded  in  1474, 
but  its  history  has  not  been  brilliant.  To  the  west  of  the 
town  is  the  Aljafefia  or  old  citadel,  an  irregular  pile  origin- 
ally built  as  a  palace  by  the  Moors  and  also  used  as  such 
by  its  Christian  owners.  It  was  afterwards  assigned  by 
Ferdinand  and  Isabella  to  the  Inquisition,  and  has  since 
been  used  as  barracks,  a  military  hospital,  and  a  prison ; 
it  is  now  unoccupied  and  falling  into  decay.  The  chief 
manufactures  of  Zaragoza  are  silk,  woollen  cloth,  leather, 
saltpetre,  soap,  and  chocolate ;  and  there  is  considerable 
trade  in  agricultural  produce,  and.  in  wine  and  spirits. 
The  population  of  the  town  in  1S77  was  84,575. 

Zaraj^oza,  the  Celtibcrian  Salfhiixtj  was  colonize-i  at  the  close  of 
the  Caiitabrian  War  (23  B.c.)  by  Augustus,  who  gave  it  his  own 
name,  Csesarca  Auyustn,  or  Catsaraugusta.  It  was  a  coloiiia 
inimunis  and  the  scat  of  a  conrciitus  juriJicus.  Ko  remaina  of 
the  ancient  city  have  been  prcser^'cd.  It  was  taken  by  the  Cotlis 
about  466  and  in  712  by  the  Moors.  In  1113  it  was  recovered  by 
Alonso  el  Batallador  of  Aragon  after  a  siege  of  five  vears,  during 
which  the  defenders  were  reduced  by  famine  to  the  direst  straits. 
In  1710  Stanhope  defeated  the  French  under  Philip  V.  not  far  from 
the  town.  The  most  memorable  recent  events  in  the  history  of 
Zaragoza  are  those  which  took  place  during  the  Xai>olconic  invasion. 
In  1808  the  citizens  rose  against  the  French,  and,  under  the  command 
of  PAtAFox  (^.r. ),  defended  the  town  for  two  months.  The  first 
siego  was  raised  on  15th  August  180S  ;  but  the  respite  then  g&i.iied 
was  not  made  use  of  to  strengthen  the  defences,  and,  when  tli« 
enemy  renewed  their  attack  in  greater  force  in  December,  the  place 
was  compelled  to  suiTcDder  (20th  February  1809\  after  losing  in  all 
nearly  60,000  men. 

Z^VKLINO,  GiosEFTE  or  Giuseppe  (1517-1590),'  musi- 
cal theorist,  surnamcd  from  his  birthplace,  Zarlixcts 
Clodiensis,  was  born  at  Chioggia,  Venetia,  in  1517. 
Studying  in  his  youth  for  the  church,  he  was  admitted  to 
the  minor  orders  in  1539  and  ordained  deacon  in  1541  at 
Venice  ;  but  ho  soon  devoted  himself  entirely  to  the  study 
of  music  Under  the  guidance  of  Adrian  AVillacrt,  then  choir- 
master at  St  Mark's.  Willacrt,  dying  in  1562,  was  suc- 
ceeded by  Cipriano  di  Rorc,  on  whose  removal  to  Paima  in 
1565  Zt>rlino  was. elected  choir-master.  Though  now  re- 
membered chiefly  as  a  theorist,  it  is  evident  that  he  must 
have  been  famous  both  as  a  practical  musici::n  and  as  a 
composer  ;  for,  notwithstanding  the  limited  number  of  his 
printed  works,  con.tistin^  of  a  volume  entitled  ifodulationei 
Srx  Vocum  (Venice,  15G6),  and  a  few  motets  and  madrigals 
scattered  through  the  collections  of  Scotto  and  other  con- 
tempornry  publishers,  he  Kith  produced  and  supcrintcndod 
tho  public  jicrformanco  of  smne  imi>ortant  jiicccs  in  the 
service  of  the  republic.  First  among  these  was  tho  music 
written  to  rclcbrnto  tho  liattle  of  Lcpanto  (7tli  October 

1571).     Again,  when  Henry  III.  of  France  pi' d  through 

Venice  on  his  return  from  Poland  in  1574,  Zirlino  dirorted 
on  board  the  "Bucentaur"  the  performance  of  on  ode  for 
which  ho  himself  had  composed  tho  music,  to  verses  supplied 
by  Rocco  Bcnedciti  and  Cornclio  Frangipani,     Tho  odo 

■  Kumey  and  llawLInt  place  ZarlJDo't  birth  lu  U>«0,  and  hit  death 
In  ISV".  Cam  cl«e<  the  true  dalca.  Zarliao  himMll  tclU  ui  that  hi 
waa  ordiUtad  JcacoD  lo  1^41. 
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xns  followed  bjr  a  solemn  service  in  St  Mark's,  in  which 
Zorlino's  music  fornicJ  a  prominent  feature,  niid  the  festival 
cooi-lmloJ  with  the  roiiresi'ntation  of  a  dramatic  piece 
entitlei)  Or/eo  comiKvsoil  by  Zarllno.  When  the  church  of 
S.  Maria  della  Salute  was  founded  in  1577  to  commemo- 
rate the  [ilajrue,  he  coniposcxl  a  soleinn  mass  for  tho  occa- 
sion. Not  one  of  thou  works  is  now  known  to  be  in 
oxistence ;  the  only  example  wo  possess  of  ZarUno's  com- 
positions on  a  grand  scale  is  a  MS.  mass  for  four  voices, 
in  the  library  of  tho  Philharmonic  Lyceum  at  Bologna. 
He  ixoA  at  Venice  on  14th  February  1590. 

Fortun«toly  for  thf  science  of  music,  ZairUno's  tlioorrtical  writings 
kive  all  b«i>n  preser^'ed.  Though  ho  was  by  no  tuc-ins  free  from 
c«rtmin  risionarr  ideas  concerning  tho  transcendental  powers  of 
innsie,  in  which  the  theorists  of  tho  16th  century  delighted,  Zarlino 
was,  in  practical  knowle<lgo  and  intelligent  application  of  scientific 
troth  to  the  development  of  art,  immeasurably  in  advanco  of  the 
age  in  which  he  lived.  His  clear  insight  into  the  mathematical 
foundation  of  the  scale  placed  him  in  direct  antagonism  to  tho 
leaders  of  tho  school  of  the  Renaissance,  which,  with  Vincenzo  Galilei 
at  its  head,  blindly  followed  tho  mistaken  reasoning  of  Boetius 
(tee  ToL  xvii.  p.  SO),  and  adhered  as  a  matter  of  principle  to  the 
Pythagorean  section  of  tho  canon.  This  difference  of  opinion,  occnr- 
ring  at  a  critical  neriod  in  tho  development  of  art,  made  Zarlino 
many  bitter  enemies ;  but  ho  steadily  maintained  his  principles  in 
temperate  and  unanswerable  argument ;  and  his  theory  is  now 
accepte !  -s  thr  basis  of  modem  art,  while  that  of  his  opponents  is 
n:'  ■    1. 

:    theoretical  wort  was  the  TstitxUioni  Armoniche 

f\\. ...  :  ,  reprinted  1562  and  ISrS).    This  was  followed  by  the 

DUnoitmi-.oni  Armoniche  (Venice,  1571  ;  reiirinted  1573)  and  by 
tho  Sopplimenli  Mttsicati  (Venice,  1588).  Finally,  in  a  complete 
oiitioa  of  his  works  published  shortly  before  his  death  Zarlino 
reprinted  these  thrro  treatises,  accompanied  by  a  Tract  on  Patience, 
a  IhATourx  ot  thf  True  Dale  of  the  Crucifixion  of  Our  Lord,  an  essay 
on  Tht  Origin  of  the  Capuchin),  and  tho  Resolution  of  Some  Doubts 
Concerning  the  Correction  cf  the  Julian  Calendar  (Venice,  1589).* 

The  IstUutioni  and  Diraosfrationi  Annoniche  de&l,  like  most  other 
theoretical  works  of  the  porioj,  with  the  whole  science  of  music  as 
it  was  nnderstoCKl  in  the  16th  centurj'.  The  earlier  chapters,  treat- 
ing chiefly  of  the  arithmetical  foundations  of  the  science,  differ 
bat  little  in  their  line  of  argument  from  the  principles  laid  down 
by  Pietro  Aron,  Zacconi,  and  other  early  WTiters  of  tho  Boetian 
school ;  but  in  bk.  iL  of  the  Istitutioni  Zarlino  boldly  attacks  tho 
false  system  of  tonality  to  which  the  proportions  of  the  Pythagorean 
tairachord,  if  strictly  carried  ont  in  practice,  must  inevitably  lead. 
The  fact  that,  so  far  as  can  now  be  ascertained,  thoy  never  were 
strictly  carried  out  in  the  Italian  medieval  schools,  at  least  after 
the  invention  of  counterpoint,  in  no  wise  diminishes  the  force  of 
the  reformer's  argument.  The  point  at  issue  was,  that  neither 
in  the  polyj'hocic  school,  in  which  Zarlino  was  educated,  nor  in  the 
later  monwlic  school,  of  which  his  recalcitrant  pupil,  Vincenzo 
Galilei,  was  tho  most  redoubtable  champion,  could  those  proportions 
be  tclcratod  in  practice,  however  attractive  they  might  be  to  tho 
theorist  in  their  mathematical  aspect.  So  persistently  does  the 
human  ear  rebel  against  the  division  of  the  tetrachord  into  two 
greater  tones  and  a  Icimmi  or  hemitone,  as  represented  by  the 
frictions  J,  I,  ||J,  that,  centuries  before  the  possibility  of  recon- 
ciling the  demands  of  the  ear  with  those  of  exact  science  was  satis- 
Cirtorily  tjemonstrated,  the  Aristoxenian  school  advocated  tho  use 
cf  -■  '     '  ^ale,  sounding  pleasant  to  tho  sense,  in  preference 

Vj  lj  tonality  founded  upon  immutable  proportions. 

Di'l.  ■.,' in  tho  year  60,  made  tho  first  step  towards  estab- 

lishing tins  pit;asant-sounding  scale  upon  a  mathematical  basis,  by 
tho  discovery  of  the  lesser  tone  ;  but  unhappily  he  placed  it  in  a 
IkLw  position  below  the  greater  tone.  Claudius  Ptolemy  (130)  recti- 
fied tills  error,  anil  in  the  so-called  syntonous  or  intense  diatonic 
Kale  reduced  tho  nrojiortions  of  his  tetrachord  to  J,  i\,  fg,— i.e., 
tho  greater  tone,  lesser  tone,  and  ^liatonic  semicone  of  modern 
music'  Ptolemy,  set  forth  this  system  as  one  of  eight  jiossiblo 
forms  of  the  diatonic  scale..  But  Zarlino  uncompromisingly  dc- 
cjAred  that  the  yyntonoas  or  intense  diatonic  scale  was  th^j  only 
form  fVit  r-v.'A  reasonably  be  sung;  and  in  proof  of  its  perfection 
b*  exact  arrangement  of  its  various  diatonic  intervals, 

to  '  1  ive,  in  every  part  of  the  diapason  or  octave.     Tho 

prxj, — .  ...  -.1   precisely  those  now  universally  j/;cepted  in  the 

*  Ambros  mentions  an  edition  of  the  TttituiiSni  dated  1557,  and 
one  of  the  Dimostralioni  dated  1562.  Tho  present  writer  has  never 
met  with  eitbtr. 

'  We  have  given  tho  fractions  in  too  order  m  which  they  occnr  in 
tho  modem  jiyst/^m.  Ptolemy,  following  the  invariable  Greek  method, 
placed  them  thai — fj,  |,  ^.  This,  however,  made  so  diHerence  in 
the  actual  proportions. 


svstom  called  "Just  intonation."  Bnt  this  system  is  practicablo 
only  by  tho  voice  and  instruments  of  tho  violin  class.  For  keyed 
or  fretted  instruments  a  compromiso  is  indispcu.sable.  To  moot 
this  exigency,  Zarlino  proposed  that  for  tho  lutr  tho  octavo  should 
bo  divided  into  twelve  equal  hcmitones  ;  lind  afte:  centuries  of  dis- 
cussion this  system  of 'e<|\ial  teaiperamout"  ha?,  within  the  last 
thirty-five  years,  been  universally  adopted  as  tlio  best  attainable 
for  keyed  instruments  of  every  description." 

Again,  Zarlino  was  in  advanco  of  liis  age  in  his  classification  of 
tho  ecclesiastical  modes.  These  scales  were  not,  as  is  vulgarly  sup- 
posed, wholly  abolished  in  favour  of  our  modern  tonality  iu  tho 
17th  century.  Efght  of  them,  it  is  true,  fell  into  disuse  ;  but  tho 
mediaeval  Ionian  and  Hypo-ionian  modes  are  absolutely  identical 
with  tho  modern  natural  scale  cf  C  ;  and  the  .Xolian  and  Hypo- 
Kolian  modes  differ  from  our  minor  scale,  not  in  constitution,  but  in 
treatment  only.  Mediceval  composers,  however,  regarded  the  Ionian 
mode  as  the  least  perfect  of  tho  series  and  placed  it  kist  in  order. 
Zarlino  thought  differently  and  mado  it  tho  first  mode,  changing 
all  the  others  to  accord  with  it.  Hi.**  numerical  table,  thereioro^ 
differs  from  all  others  made  before  or  since,  prophetically  assignifcg 
tho  place  of  honour  to  the  one  ancient  scale  now  recognized  as  tho 
foundation  of  the  modern  tonal  system. 

These  innovations  were  violently  opposed  by  tho  apostles  of  tho 
monodic  school.  Vincenzo  Galilei  led  the  attack  in  a  tract  entitled 
Discorso  Intonio  alle  Opcre  di  Mcsur  Qiosefe  Zarlino,  and  followed 
it  up  in  his  famous  Dialogo,  defending  the  Pythagorean  system 
in  very  unmeasured  language.  It  was  in  answer  to  tneso  strictures 
that  Zarlino  published  his  Soppleminli. 

ZE/V.     See  Ceos. 

ZEALAND,  or  Sjaelland,  the  largest  and  most  easterly 
island  of  Denmark  {q.v.),  is  separated  from  Fii;een  on  the 
west  by  the  Great  Belt  and  from  Sweden  on  uio  east  by 
the  Sound;  its  greatest  length  from  north  to  Eouth  is  81 
miles,  its  breadth  65,  and  its  area  2636  square  miles.*  Its 
surface  is  for  the  most  part  undulating,  but  on  the  whole 
little  above  sea-level ;  the  highest  elevations  are  in  the 
south-east,  where  Cretaceous  hills  (the  oldest  geological 
formation  on  the  island)  reach  heights  of  upwards  of  350 
feet.  The  coast  is  indented  by  numerous  deep  bays  and  . 
fjords  :  tho  Ise  fjord  in  the  north  in  particular,  with  its 
branches  the  Roeskilde  fjord  on  the  east  and  the  Lamroe 
fjord  on  the  west,  penetrates  inland  for  about  40  miles. 
There  are  no  rivers  of  importance ;  but  several  large  lakes, 
the  most  considerable  being  Arre  and  Esrom,  occur  in  the 
north-east.  The  soil  is  fertile  and  produces  gi'ain,  especi- 
ally rye  and  barley,  in  great  abundance,  as  well  as  potatoes 
and  other  vegetables,  and  fruit.  Agriculture  and  cattle- 
raising,  along  with  some  fishing,  are  the  leading  occupa- 
tions of  the  inhabitants  ;  linen  is  almost  tho  only  article  of 
domestic  industry.  The  population  Lq  18fiO  was  610,000. 
The  principal  towns,  be.sides  Copenhagen  (?.»'.),  the 
capital  (234,850  inhabitants  in  1880),  are  Iloeskilde 
(5893),  formerly  the  capital  and  still  the  see  of  the  primate; 
Elsinore  (8978);  Slagelse  (6070),  a  great  agricultural 
centre ;  Soro  (1464),  formerly  tho  seat  of  a  university  and 
stiH  educationallj  important ;  and  tCorsor  (3954),  the  port 
for  mail  steamers  to  the  mainland,  connected  by  rail  with 
Soro,  Roeskilde,  and  Copenhagen. 

ZEALAND,  the  most  westerly  province  of  Holland,  is 
bounded  on  tho  north  by  South  Holland,  on  the  east  by 
North  Brabant  and  Belgium,  on  the  south-east  and  south 
by  Belgium,  and  on  the  west  by  the  North  Sea.  Its  area 
is  689  square  miles,  the  greater  part  of  which  consists  of 
the  islands  Schouwen,  Duiveland,  St  Philipsland,  Tholen, 
North,  South,  and  East  Beveland,  Wolfaartsdyk,  and  Wal- 
cheren.  The  greater  part  of  the  surface  is  below  sea-leveH 
The  westward  coasts  of  Schouwen  and  Walcheren  are 
partly  sheltered  by  dunes ;  but  the  province  is  mainly- 

*  It  was  first  used  in  France,  for  tiie  organ,  in  1835  ;  in  England, 
for  tho  pianoforte  in  1846  and  for  tho  org.an  in  1854.  Bach  had 
advocated  It  in  Germany  a  century  earlier ;  but  it  was  not  generally 
adopted. 

*  The  province  of  Ze-aland  and  Miien,  which  includes  tho  Island  of 
Samso  as  well  as  that  of  Mden,  has  an  area  of  2828  square  miles  and 
a  population  of  721,703  ;  the  "stift"  or  bishopric  of  Zealand  include* 
also  the  island  of  Bomholm. 
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dependent  for  protection  from  the  sea  on  its  artificial 
djkes.  which  have  a  total  length  of  300  miles,  and  on  the 
repair  of  which  upwards  of  £80,000  is  spent  annually. 
The  soil  consists  of  a  fertile  sea  clay  (see  voL  lii.  p.  C2), 
which  specially  favours  the  production  of  wheat ;  much  rye 
is  also  cultivated,  as  well  as  barley  (for  malting),  i'eans  and 
pease,  flax,  and  madder.  Cattle  and  swine  are  reared,  end 
dair)-  produce  is  largely  exported ;  but  the  sheep  of  the 
province  are  small  and  their  wool  indifferent.  The  indus- 
tries (linen,  yarn-spinning,  distillicg,  brewing,  salt-refining, 
shipbuilding)  are  comparatively  unimportant.  The  in- 
habitants, who  still  retain  many  quaint  and  archaic 
peculiarities  of  manner  and  dress,  speak  the  variety  of 
Dutch  known  as  Low  Frankish  (see  voL  liL  p.  84).  The 
capital  is  Middelburg  (population  16,378  in  1887),  in 
Walcheren,  where  also  is  Flushing  (12,005).  The  total 
population  of  the  province  in  1887  was  198,567. 

ZEBRA.  In  the  article  Horse  (vol.  xiL  p.  175)  the 
general  zoological  and  anatomical  characters  of  the  genus 
Equut,  and  its  relationship  to  other  animals,  were  fully 
described.  Among  the  existing  species  mention  was  made 
of  certain  forms  distinguished  from  the  rest  by  the  peculiar 
coloration,  being  marked  by  conspicuous  dark  stripes  on 
a  lighter  ground,  and  by  their  exclusively  African  habitat. 
These  ai'S  the  Qijagga  (see  vol.  xx.  p.  146)  and  tno,  if 
not  thre^  distinct  species  to  which  the  name  zebra  is  com- 
monly applied.  The  animal  of  this  group  which  was  first 
known  to  Europeans,  and  was  formerly  considered  the 
most  common,  is  the  True  Zebra  {Equus  zebra,  Linn.), 
sometimes  called  the  Mountain  Zebra.  It,  inhabits  the 
mountainous  regions  of  the  Cape  Colony;  but  now,  owing 
to  the  advances  of  civilized  man  into  its  somewhat  restricted 
range,  it  has  become  very  scarce,  and  is  even,  like  its  ally 
the  quagga,  threatened  with  extermination  at  no  distant 
^te.  The  second  species,  Burchell's  Zebra  {Efuaa  lurch- 
elli,  Gray),  still  roams  in  large  herds  over  the  pltuns  to 
the  cirth  of  the  Orange  river,  but  in  yearly  diminishing 
numbers.  Both  species  are  subject  to  considerable  indi- 
vidual variations  in  marking,  but  the  follo^v-ing  are  the 
principal  characters  by  which  they  can  be  distinguished. 

E^uiu  T'bra  is  tho  small'  r  of  the  two  (about  4  feet  high  at  the 
shoalders),  and  has  longer  cars,  :.  tiil  more  scantily  clothed  with 
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uii  ulii  {Ejutu  lAra). 


luir,  and  a  thorU-T  mar.e.  Tho  general  ground  colour  Is  whlt4. 
and  Ibt  atrip^*  ar*»  )<\nry  ■  the  lower  part  of  th"  fao«  in  hri(;ht 
brown.     With  the  ri[r»[,tinn  i.f  tlir  altdumen  and  the  iniide  of  the 

thigha,  tlia  wholr     f  .i  -  -  ,—  i  i,  -'-ipra,  the  legi 

haring  narrow  t  ■  "  hoofa,  and 

the  hua  of  the  t  <  '  of  the  can 

bare  a  whlta  tip  an^l  a  hroil  tUr^  niatk  (xcujytii^  tho  greater 
part  of  tba  raruct,  but  ara  wb'*j     t  tho  b«ae.     IVrhapa  the  moat 


ronstant  and  sbvioua  distinction  between  this  species  and  the  next 
is  ibe  arrant-men:  of  the  stripes  on  the  hinder  part  of  the  back, 
where  there  are  a  number  ot  short  tnmsvcrso  bands  reaching  to 
the  median  longitudinal  dorsal  stripe,  and  unconnected  with  the 
uppermost  of  the  broad  strities  which  pass  oblif|uely  across  the 
h^^unch  from  the  flanks  towards  the  rtxjt  of  the  taiL  There  is  often 
a  median  longitudinal  stripe  under  the  chest. 

Ejutu  burcheUi  is  a  rather  larger  and  more  robust  animal,  with 
smaller  ears,  a  longer  mane,  and  fuller  tail.  The  general  ground 
colour  of  the  body  is  pale  yellowish  brown,  the  limbs  nearly  white, 
the  strpes  dark  brown  or  black.  In  the  typical  form  they  do  not 
extend  on  to  the  limbs  or  the  tail ;  but  there  is  a  great  variation  in 
this  respect,  even  in  animals  of  the  same  herd,  ■some  being  striped 
quite  down  to  the  hoofs  (this  form  has  been  named  E.  chaptKannC). 


Flo.  2.— Burchell's  lebra  {E.  hf.rtht'.h]. 

There  is  a  strongly  marked  median  longitudinal  ventral  black 
stripe,  to  which  the  lower  ends  of  tho  transverse  side  stripes  are 
usually  imited,  but  the  dor^l  stripe  (also  strongly  marked)  is  com- 
pletely isolated  in  its  posterior  half,  and  the  uppermost  of  tho 
broad  haunch  stripes  runs  nearly  parallel  to  it  A  much  larger 
proportion  of  the  ears  is  white  than  in  tho  other  spcciea.  In  tlu 
middle  of  tho  wide  inten'als  between  the  broad  black  strincs  of 
the  flanks  and  haunches  fainter  stripes  are  generally  Been. 

E.  grevyi.  —  Under  this  name  a  zebra  has  lately  been  describcti 
which  was  sent  in  18S2  to  Paris  from  the  Galla  conntrr,  lying  to 
tho  south  of  Abyssinia,  tho  most  northern  locality  in  which  xebras 
have  hitherto  been  met  with.  In  most  of  its  characters  it  rv-wmblct 
E.  tfbra,  but  the  stripes  ai\>  finer  and  more  numerous  than  in  tho 
t}'pical  examplea  of  that  species,  and  it  has  a  strong,  black,  and 
isolated  dorsal  stripe.  Considerine  the  crcat  variations  that  ai-s 
met  w-ith  in  the  markings  of  animals  of  tnis  proup,  it  i^  doubtful 
whether  the  aberrant  characters  of  this  individual  are  -iunicicnt  to 
8e]<aratc  it  specifically  from  tho  tnie  lebra  of  South  .\friox  The 
(question  will  be  cleared  up  when  any  complete  scientific  examioa. 
tion  has  been  maile  of  other  specimens,  and  nUo  of  the  rebras  which 
are  known  to  exist  in  the  ncighbomh'  ■  '  '  '  \  .  .»,  and 
which  are  apparently  of  the  same  form.     1  ',■•  most 

northern  and  tho  most  southern  of  the  »li  ■  .,-1^1-3* 

both  contain  identical  or  closely  allied  specm.  while  the  in: 
diate  territory  ia  occupied  by  a  totally  different  form,  E.  bu- 
It  should  bo  mentioned  that  tho  last-named  animal  is  genpraii\ 
spoken  of  as  tho  "nn-igga"  by  coloniuls  antl  huntcrm.  Its  flesh  is 
rcliahed  by  the  natives  as  footl,  and  iu  hitle  is  verv  valuable  for 
leathar.  Allhoucli  the  many  attempts  that  have  been  niada  to 
break  in  and  train  zebras  for  riding  or  driving  have  aometimes 
been  rewanird  nith  partial  succesa,  thi  animal  has  never  been 
domesticated  in  the  true  sense  of  tho  word.  (\V.  11,  F.) 

ZEBULUN  (pSar),  one  of  tho  twelve  tribes  ot  Israel, 

derived,  according  to  Gen.  xxx.  20,  from  the  sixth  son  of 
Leah.  The  verse  offers  two  etymologies  of  tho  name,  from 
the  rooU  ZP.D,  "give,"  and  ZBL,  '  iihabit."  Tho  form 
ZaftovXiov  (LXX.),  with  6  in  tho  last  syllabic,  agrees  with 
tho  vocalization  of  the  adjective  «iSjt,  "  Zcbulonito."     Tho 

country  of  Zcbulun  lay  in  tho  fertile  hilly  country  to  tho 
north  of  tho  plain  of  Jczrccl,  which  forms  tho  first  step 
towards  tho  nmuntaina  of  Ashcr  and  Naphtftli,  and  in- 
cluded tho  goodly  upland  plain  of  Battauf.     Tho  dc»cri|>- 
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ticn  of  it»  bound>ries  in  Josb.  xix.  .0  sq.  i-uii'aius  few 
natiKi  th»t  can  be  identiticii  with  ony  certainty  :  Cliisloth- 
titU>r  is  apparently  the  modern  Ik»:U,  a  little  to  the  west 
ol  TaKr.  lUberath  the  modem  nabiln'ya,  at  tiio  foot  of 
TdU'r.  Gath-hepher  (A.V.  Gittah-hephor)  the  village  of 
Al  Meshheil,  and  Kcmmon  liummina.  Thus  the  eastern 
louudary  laid  do«n  in  Cornier  and  Kitcheners  reduced 
iWnance  Survey  map  comes  too  near  the  Lake  of  Tiberias. 
The  west  boundary  is  not  defined  in  Josh,  xix.,  but  should 
a^rreo  with  the  somewhat  voirue  east  boundary  of  Asher  in 
verse  27.  At  one  periotl  Zcbulun  must  have  reached  the 
Bo.i  and  bordered  on  Pha.>nician  territory  (Gen.  xlix.  13, 
IK'ut.  xxxiii.  IS,  19).  In  the  latter  passage  allusion  is 
made  to  a  fiist  upon  a  sacred  mountain  (Mount  Tabor !) 
held  by  Zebulun  md  Issacbar  in  common,  and  to  the 
wertlth  these  tribes  derived  from  commerce  by  sea,  Zebulun 
had  a  chief  part  in  the  war  with.  Sisera  (Jud.  iv.  6) ;  it 
furnished  one  of  the  judges,  Elon  the  /pbulonite  (Jud.  xiL 
11,  12) ;  and  ths  prophet  Jonah,  who  foretold  the  victories 
of  Jeroboam  II.,  came  from  the  town  of  Gath-hepher  (2 
Kings  xiv.  25).  The  captivity  of  the  northern  tribes  under 
Tiglath  Pilescr  (2  Kings  rv.  29)  appears  to  have  included 
Zebulun  (Isa.  ix.  I  [viii.  23]).  Nazareth  lay  within  the 
territory  of  Zebulun,  but  is  not  mentioned  in  the  Old 
Testament. 

ZECHARL\.H,  son  of  Bcrechiah,  son  of  Iddo,  or  by  con- 
traction son  of  Iddo,  appeared  as  a  prophet  in  Jerusalem 
along  with  Haogai  (g.v.),  in  the  second  year  of  Darius 
Hystaspes  (520  b.c.),  to  warn  and  encourage  the  Jews  to 
address  themselves  at  length  to  the  restoration  of  the 
temple,  which,  since  their  return  from  exile  eighteen  years 
l*iore,  had  lain  unaccomplished,  less  through  want  of  zeal 
than  through  the  pressure  of  unfavourable  circumstances. 
Supported  by  the  prophets,  Zerubbabel  and  Joshua  set 
about  the  work,  and  the  elders  of  Judah  built  and  the 
work  went  forward  (Ezra  t.  1  sq.,  vi.  14).  The  first  eight 
chapters  of  the  book  of  Zechr.riah  exactly  fit  into  this  hi,s- 
torical  setting.  They  are  divided  by  precise  chronological 
headings  into  tljree  sections, — (a)  clir.p.  i.  1-6,  in  the  eighth 
month  of  the  second  year  of  Darius  ;  (6)  chap.  i.  7-vi.  15, 
on  the  twenty-fourth  day  of  the  eleventh  month  of  the 
same  year ;  (c)  chap,  vii.-viii.,  on  the  fourth  day  of  the 
ninth  month  of  the  fourth  year  of  Darius.  The  first  sec- 
tion is  a  preface  containing  exhortation  in  general  tefms. 
The  main  section  is  the  second,  containing  a  series  of  night 
visions,  the  significant  features  of  which  are  pointed  out 
by  an  augei  «iio  ^oands  by  the  prophet  and  answers  his 
questions. 

■  L  7-17.  The  divine  chariots  and  horses  that  make  the  round  of 
the  world  by  Jehoirah's  orders  return  to  t'«6  heavenly  palace  and 
wport  thai  there  is  still  no  movement  among  the  nations,  no  sign 
of  the  Me&nanic  crisis.  Seventy  years  have  passed,  and  Zion  and 
the  riUes  of  Judah  still  moam.  Sad  news  !  out  Jehovah  gives  a 
comfortable  aasumnce  of  His  gracious  return  to  Jerusalem  and  the 
rebuilding  of  His  temple. 

L  18-21  (Hel>.  ii.  1-1).  Four  homa,  rcpresentin;;  the  hostile 
vorld-power  that  op[iresses  Israel  and  Jerusalem,  ate  routed  by  four 
rmithi. 

ii.  1-13  (Heb.  ii.  5-17).  The  new  Jerusalem  is  laid  out  with  the 
mt&juring  line.  It  is  to  have  no  walls,  that  its  population  may  not 
be  limited,  and  it  needs  none,  for  Jehovah  is  its  protection.  The 
catastrophe  of  the  nations  is  near  to  come  ;  then  the  ex))es  of  Zicn. 
shall  itrcam  back  from  all  qu^.-tera,  the  converted  heathen  shall 
join  them,  Jehorah  HimselT  will  dwell  in  the  midat  of  them,  even 
now  H»  stirs  Himielf  from  His  holy  habitation. 

iii.  1-10.  The  high  priest  Joshua  i.«  accoscd  bcforo  Jehovah  by 
Satan,  but  is  acr|Qi!tcd  and  given  rule  in  J'-liovah's  house  and  courts, 
•ritJi  the  right  of  access  to  Jehovah  in  pric-ctlv  intercesMoii.  The 
vestoratior.  of  the  temple  and  ita  service  is  a  pledge  of  still  higher 
things.  The  pniouiea  ^'branch  "  (or  "  shoot, '  HDV),  the  Messiah, 
win  come ;  i.f..  the  rei--iin  lordship  has  ati  end  ;  the  national  king- 
dom la  reftored  in  its  oid  spleiidonr  ;  and  a  time  of  general  felicity 
'dswoa,  when  every  man  shall  sit  hapm  under  bis  vine  and  under 
hia  fig  tree.  As  by  ri;chtc  the  Messi::nic  kingdonf  shonUI  folloir 
iaiiuediatelyon  the  exilt,  it  is  p.i/C_'.'c  thjt  tli-  r.rc;.':ct  d'sigos  to 


liuit  in  a  guarded  wnv  that  Zerubbabel,  who  in  all  other  places  is 
n>cntii>no(r  along  untn  Joshua,  is  on  the  point  of  ascending  the 
throne  of  his  ancestor  David.  The  jewel  with  seven  facets  is 
already  th.rc,  only  the  inscription  has  still  to  b«  engraved  on  it 
(iii.  9).  The  charges  brought  against  the  high  priest  consist  simply 
in  the  obstaolcs  that  have  hitherto  impeded  the  restoration  of  the 
temple  and  it^  service  ;  and  in  like  manner  the  guilt  of  the  land 
(iii.  9^  IS  simply  the  still  continuing  domination  of  foreigners. 

1  1-14.  iV-side  a  lighted  golden  candlestick  of  seven  branches' 
bUind  i\\v  ohvc  trees — Zerubbabel  antl  Joshua,  the  two  t^noiuted 
ones — specially  watclunl  over  by  Him  whose  seven  eyes  run  through 
the  whole  earth.  This  cxpl.ination  of  the  vision  is  separated  from 
the  description  by  an  animated  diiJogue,  not  quite  clear  in  ita 
expression,  iu  which  it  is  said  that  the  mountain  of  obstacles  shall 
disappear  before  Zerubbaln-l,  and  that,  having  begun  the  building  of 
the  temple,  ho  shall  also  bring  it  to  an  end  in  spite  of  those  who 
now  mock  at  the  day  of  small  beginnings. 

V.  1.4-  A  written  roll  flics  over  the  Holy  Land  ;  this  is  a  con- 
crete representation  of  the  cnrse  wliicli  in  future  will  fall  of  itself 
on  all  crime,  so  that,  r.g.t  no  man  who  has  suflfcred  theft  will  have 
occwion  himself  to  pronounce  a  curse  against  the  thief  (cf.  Jud. 
XV  ii.  2). 

V.  6-11.  Guilt,  i>cr3onified  as  a  woman,  is  cast  into  an  epha-^ 
measure  with  a  heavy  lid  and  carried  from  Judah  to  Chaldsea,  where 
it  is  to  have  its  homo  for  the  future. 

vL  1-S.  The  divine  teams,  four  in  number,  again  traverse  the 
world  toward  the  four  winds,  to  execute  Jehovah's  commands. 
That  which  goes  northward  is  charged  to  wreak  His  anger  on  the 
north  country.  The  scries  of  visions  has  now  reached  its  close, 
returning  to  its  starting-point  in  i.  7  sjf 

An  appendix  follows  (vi.  9-15)-  Jews  from  Babylon  have  brought 
gold  ana  silver  to  Jerusalem  ;  of  thcso  the  prophet  must  make  a 
crown  designed  for  the  "  branch  "  who  is  to  build  Jehcvuh'a  house 
and  sit  king  on  the  throne,  but  retain  a  good  understanding  with 
the  high  priest.  Zerubbabol  is  itrtainly  meant  here,  and,  if  the 
received  te.xt  names  Joshua  instead  of  him  (vi.  11),  this  is  only  a 
correction,  made  for  reasons  easy  to  understand,  but  which  breaks 
the  context  and  destrovs  the  sense  and  the  reference  of  "them 
both"  in  verse  13. 

The  third  section  (chaps,  vii.-viii.),  dated  from  the  fourth 
year  of  Darius,  contains  an  inquiry  whether  the  fast  days 
that  arose  in  the  captivity  are  still  to  be  observed,  v,'ilh  a 
comforting  and  encouraging  reply  of  the  prophet. 
•  Thus  throughout  the  first  eight  chapters  the  scene  is 
Jerusalem  in  the  early  part  of  the  reign  of  Darius.  Zerub- 
babel and  Joshua,  the  prince  and  the  priest,  are  the  leaders 
of  the  community.  But,  -while  the  spiritual  head  is  in 
office,  the  authority  of  the  civil  head  is  rather  moral  than 
official,  and  is  not  so  much  actual  as  hoped  for.  The  great 
concern  of  the  time  and  the  chief  practical  theme  of  these 
chapters  is  the  building  of  the  temple ;  but  its  reiteration 
is  only  the  earnest  of  greater  things  to  follow,  viz.,  the 
glorious  restoration  of  David's  kingdom.  The  horizon  of 
these  prophecies  is  everyTvhere  limited  by  .the  narrow  con- 
ditions of  the  time,  and  their  aim  is  clearly  seen.  The 
visions  hardly  veil  the  thought,  and  the  mode  of  expression 
is  usually  simple,  except  in  the  Messianic  passage^,  where 
the  tortuousness  and  obscurity  are  perhaps  intentional. 
Noteworthy  is  the  affinity  between  some  notions  evidently 
not  framed  by  the  prophet  himself  and  the  prologue  to 
Job, — the  heavenly  hosts  that  wander  through  the  earth 
and  bring  back  their  report  to  Jehovah's  throne,  the  figure 
of  Satan,  the  idea  that  sulTering  and  calamity  are  evidenceg 
of  gtiilt  and  of  accusations  presented  before  God. 

Passing  from  chaps,  i.-viii.  to  chaps,  ix.  tg.,  we  at  once 
feel  ourselves  transported  into  a  different  world. 

Jehovah'sword  is  .iccomplished  on  .Syria- Phrenicia  and  Phlliatiai 
and  then  the  Messianic  kingdom  begins  in  Zion,  and  thn  Israelitaf 
detained  among  the  heathen,  Judah  and  Ephialm  combined,  receive 
a  part  in  it.  The  might  of  the  eons  of  Javan  is  brokeu  in  battle 
against  tliis  kingdom  (ch.  ix.).  After  an  intermezzo  of  three  versea 
(x.  1-3  :   "  Ask  rain  of  Jehovah,  not  of  the  diviners")  a  atccJid  and 

?[uite  analogous  Messianic  prophecy  follows.  The  foreign  tyrants 
all  ;  the  lordship  of  Assyria  and  Egypt  has  an  end  j  the  autonsray 
and  martial  power  of  tho  nation  are  restored.  The  scattered  exiles 
return  as  citizens  of  the  new  tbeocra(;y,  all  obstacles  in  their  way 
parting  asunder  as  when  the  waves  of  the  Red  Sea  gave  passage  to 
Israel  at  tlie  founding  of  the  old  theocracy  (x.  3-12).  Again  there 
is  nn  interlude  of  three  verses  (xi.  1-S):  fire  seizes  tho  cedars  of 
Lobanoa  and  the  oaks  of  Bashan,  which  tho  rabbins  refer  to  th» 
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burning  of  the  sanctnary  of  Jerusalem.'  The  diScolt  passage  about 
the  shepherds  follows. 

The  shepherds  (mlers)  of  the  nation  make  their  flock  an  article 
of  trade  and  treat  the  sheep  as  sheep  for  the  shambles.  Therefore 
the  inhabited  world  shall  lal]  a  sacrifice  to  the  tyranny  of  its  kings, 
while  Israel  is  delivered  to  a  shepherd  who  feeds  the  sheep  for  those- 
who  make  a  trade  of  the  flock  (INifn  'ypS,  iL  7,  11  =  "  they  that 
sell  them."  rcr.  5)  and  enters  on  his  office  with  two  staves,  "  Favour  " 
and  "UE,'on. "  He  destroys  "the  three  shepherds  '  in  one  moulh, 
but  is  soon  weary  of  his  flock  and  the  flock  of  him.  He  breaks  the 
staff  " Favour,"  i.e.,  the  covenant  of  peace  with  the  nations,  and 
asks'the  traders  for  his  hire.  Receiving  thirty  pieces  of  silver,  ho 
casts  it  into  the  temple  treasury  and  breaks  tne  staff  *'  Union  " 
!.<.,  the  brotherhood  between  Judah  and  Israel.  He  b  succeeded 
hyA  foolish  shepherd,  who  Deglecfc  his  flock  and  lets  it  go  to  ruin. 
At  length  Jehovah  intervenes  j  the  foolish  shepherd  falls  by  the 
sword  ;  two-thirds  of  the  people  perish  with  him  in  the  Messianic 
crisis,  but  the  remnant  of  onc-tnird  forms  the  seed  of  the  new 
theocracy  (li.  4.17  t»^en  with  liil  7-9,  according  to  the  necessarj- 
transposition  proposed  by  Ewald).  All  this  must  be  an  allerory  of 
past  eunts,  the  time  present  to  the  author  and  his  hopes  for  the 
future  beginning  only  at  xL  17,  xiiL  7-9.  The  general  situation  is 
clear:  foreign  kings  govern  Israel  through  native  princes.  The 
details  cannot  be  explained  in  the  absence  of  information  as  to  the 
■  date  and  historical  course  of  the  events  described  by  the  prophet 
in  allegorical  form.  But  those  who  seek  to  escape  this  ditliculty, 
by  supposing  that  the  word  cf  the  prophet  was  unintelligible^  to 
his  cont«m|>orarie3,  and  gained  a  true  meaning  only  in  its  Kew 
Testament  fulfilmert,"  must  forget  that  in  Zech.  xi.  9  the 
shepherd  wearies  of  his  oflice  and  abandons  the  flock,  while  in  the 
Naw  Testament  the  shepherd  fives  his  life  for  the  sheep,  and  that 
in  Zech.  xi.  12,  13  the  price  is  paid  to  the  shepherd,  but  in  tlie 
Now  Testament  to  the  traitor. 

Chap.  liL  presents  a  third  variation  on  the  Jfessianic  promise. 
All  heathendom  is  gath.Ted  together  against  Jemsalcm  and  perishes 
there.      Jehovah  first  gives  victory  to  the  countryfolk  of  Judah 

.d  then  they  rescue  the  capital.  After  this  triumph  the  noblest 
houses  of  Jerusalem  hold,  each  by  itself,  a  great  lamentaiion  over  a 
martyr  "  whom  they  have  pierced"  (or  "  whom  men  have  pierced  "). 

Id  xii.  10  \i)6<  followed  by  V^l?  cannot  bo  right  If  DX  be  deleted, 
we  may  read  nC'K  'bx,  bnt  not  ^^'S  vbx,  which  is  not  Hebrew. 
Yet  it  is  very  doubtful  if  the  deletion  of  TK  is  justifiable  or  sufli- 
cient.  It  is  taken  for  granted  that  the  readers  will  know  who  the 
martyr  is,  and  the  exegesis  of  the  church  applies  the  passage  to  our 
Lord.  Chap.  xiiL  1-6  is  a  continuation  of  chap.  xii.  ;  the  dawn  of 
thn  day  of  salvation  is  accompanied  by  a  general  pnrging  away  of 
idolatry  and  the  enthusiasm  of  false  prophets.  Yet  a  fourth  varia- 
tioia  of  the  picture  of  the  incoming  of  the  Messianic  deliverance  is 
f^ven  in  chip.  xir.  The  heathen  gather  against  Jerusalem  and 
take  the  city,  L'ut  do  not  utterly  destroy  the  inhabitants.  Then 
Jehovah,  at  a  time  known  only  to  Himself,  shall  appear  with  all  His 
•ainta  on  Mount  Olivet  and  dcstrov  the  heathen  in  oattle,  while  the 
■pen  of  Jerusalem  take  n-fum!  in  their  terror  in  the  great  cleft  that 
opens  where  Jehovah  aets  His  fooL  Now  the  new  era  begins,  and 
even  the  heathen  do  homage  to  Jehovah  by  bringing  due  tribute 
to  the  annual  feast  of  tabernacles.  All  in  Jerusalem  is  holy  down 
to  the  bells  oa  the  hones  and  the  oooking-pota. 

There  is  a  etriking  contrast  between  chaps.  L-viiL  and 
chaps.  ix.-iiv.  The  former  prophecy  is  closely  tied  to  the 
situation  and  wants  of  the  community  of  Jerusalem  in  the 
second  year  of  Darius  I.,  and  all  that  it  aims  at  arises  out 
of  the  necessities  of  the  time,  and  is  of  a  practical  and 
pouible  kind — the  rentoration  of  the  temple  and  perhaps 
the  elevation  of  Zerubbabcl  to  the  throne  of  David.  The 
Utter  chapters,  on  the  other  hand,  soar  far  above  the  field 
of  reality ;  the  historical  situation  from  which  they  start 
can  liardly  \>o  rccopiiicd  ;  and  the  future  hoi^  has  very 
little  connexion  with  the  present.  The  fundamental  differ- 
ence between  the  two  parts  of  the  book  lies,  not  in  the 
subject  but  in  the  nature  of  the  prophecy, — in  the  first  part 
realistic  and  nlmwit  prosaic,  in  the  second  vaguo  and 
fantastic.  There  are  corresponeling  differences  in  stylo 
and  speech  ;  and  it  i.i  particularly  to  bo  noted  that,  while 
the  Buiicrscriptions  in  the  first  part  name  the  author  and 
give  the  datfl  of  each  oracle  with  prccifion,  those  in  the 
■econd  part  (iz.  1,  xii.  1)  are  witliout  name  or  date.  Thnt 
both  parts  do  not  belong  to  the  same  author  must  bo  ad- 

'  P«.  W>g«nMll,  aua,  p.  927  ;  Lightfool,  on  MalL  xivt  3. 
•  Uatt.  xxvU   »  >W ;  ep.  /oArW.  /.  D.  TlitU.,  lb<8,  p.  <7l  tj. 


mitted.  But  most  recent  critics  make  the  second  part  the 
older.  Chaps.  ii.-xi.  are  ascribed  to  a  contemporary  of 
Amos  and  Hosea,  about  the  middle  of  the  8th  century  B.C., 
because  Ephraim  is  mentioned  as  well  as  Judah,  and 
Assyria  along  with  Egj-jjl  (i.  10),  while  the  neighbours  of 
Israel  appear  in  ix.  1  sg:  in  the  same  way  as  in  Amoe 
L-ii.  That  chaps,  xii.-xiv.  are  also  pre-exilic  is  held  to 
appear  especially  in  the  attack  on  idolatry  and  lying  pro- 
phecy (xiiL  1-6) ;  but,  as  this  prophecy  speaks  only  of  Judah 
and  Jerusalem,  it  is  dated  after  the  fall  of  Samaria,  and  is 
assigned  to  the  last  days  of  the  Judxan  kingdom  on  the 
strength  of  xii.  11,  where  an  allusion  is  seen  to  the  mourn- 
ing for  King  Josiah,  slain  in  battle  at  Megiddo.  Some 
suppose  that  the  author  of  ix.-xL  is  the  Zechariah,  son  of 
Jeberechiah,  of  Isa,  viii.  2,  and  Eunsen  ascribes  xiL-xiv.  to 
the  prophet  Urijah,  son  of  Shemaiah  (Jer.  xxvi.  20  tq.). 
It  is  more  likely  that  chaps.  Lc-xiv.  go  all  together  and 
are  of  much  later  date.  These  vague  predictions  have  n« 
real  spiritual  atKnity  either  with  the  prophecy  of  Amos, 
Hosea,  and  Isaiah,  or  with  that  of  Jeremiah,  where  XK 
always  feel  the  solid  ground  of  present  reality  under  our 
feet.  It  was  only  after  the  exile  that  prophecy  lost  ita 
close  connexion  with  history  and  ceased  to  be  built  on 
present  realities.  The  kind  of  eschatology  which  we  find 
in  Zech.  ix.-xiT.  was  first  introduced  by  Ezckiel,  who  in 
particular  is  the  author  of  the  conception  that  the  time  of 
deliverance  is  to  be  preceded  by  a  joint  attack  of  all  nations 
on  Jerusalem,  in  which  they  come  to  final  overthrow  (Ezek. 
xxxviii.  iq.;  Isa.  Ixvi.  18-2-t;  Joel).  The  importance  at- 
tached to  the  temple  service,  even  in  Messianic  times 
(Zech.  xiv.),  implies  an  author  who  lived  in  the  ideas  of 
the  religious  commonwealth  of  post-exile  times.  A  future 
king  is  hoped  for ;  but  in  the  present  there  is  no  Davidic 
king,  only  a  Davidic  family  standing  on  the  sam^  level 
with  other  noble  families  in  Jerusalem  (xii.  7,  12).  Th« 
"bastard"  (mixed  race)  of  Ashdod  reminds  us  of  Neh. 
xiiL  23  fqq.;  and  the  words  of  ix.  12  ("to-day,  also,  do  1 
declare  that  I  will  render  double  unto  thee  ")  have  no  sense 
unless  they  refer  back  to  the  dei'verance  from  Babylonian 
exile.  But  the  decisive  argument  is  that  in  ix.  13  the 
sons  of  Javan,  t.c,  the  Greeks,  appear  fj  the  representatives 
of  the  heathen  world-jiower.  The  prophecy,  therefore,  is 
later  than  Alexander;  and  indeed  the  hostility  to  tha  Jews 
implied  in  the  passage  just  cited  dates  only  from  the  time 
when  Palestine  passed  from  the  hands  of  the  Ptolemies  to 
those  of  the  Seleucids.  Assj-ria  and  Egypt  (i.  11)  may 
well  be  the  Ptolemaic  and  Seleucid  kingdoms,  which  to- 
gether made  up  for  the  Jews  the  empire  of  the  sons  of 
Javan.  In  ix.  1  tq.  (imitated  from  Amos  i.-ii.)  Selcuciii 
Syria  is  described  as  parcelled  out  into  a  number  of  smajl 
principalities,  some  of  which  were  at  the  time  nearly  inde- 
pendent. That  the  Jews  had  reason  enough  to  hate  their 
neighbours,  even  in  later  times,  appears,  e.y.,  in  1  Mac  t;^ 
compare  especially  ix.  6,  7  with  1  Mac.  v.  68.  The 
reference  in  ix.  8  would  fit  well  with  the  Egyptian  oun- 
pai^s  of  Antiochus  IV.  Epiphanc.i,  when  Jerusalem  strf- 
ferod  so  much  on  the  outward  march  and  still  more  on  0» 
retnrn  of  his  troops.  That  the  victory  of  Judah  otw 
the  heathens  is  to  precede  the  deliverance  of  Jerusalem 
(xii.  0  tjq.)  isa  remarkable  feature,  hardly  to  bo  cxjilaincd 
except  by  the  history  of  the  Maccabeo  wars.  The  complaint 
aliout  idolatry  also  fits  this  period  ;  and  that  a  new  kind  of 
|iri.phecy  then  camo  up,  in  an  age  where  it  no  longer  bad 
a  leijitiinate  place,  w  far  from  unlikely. 

It  this  date  is  as.iumcd  for  chaps.  ix..xiv.,  wo  must  hotd 
that,  by  the  copious  use  of  phm.ic.i  from  older  prophets  and 
other  means,  the  author  sought  to  give  his  oracles  an  nrchaio 
garK  That  this  is  no  unfair  OMumption  appears  e»[>«cially 
in  xiv.  r>,  in  the  reference  t'>  the  earthquake  in  the  lays 
of  Uztiah,  which  is  nalural  only  if  the  author  oddrcsacii 


I 


Z  E  I  — Z  E  N 


775 


roDtemporarics  of  that  catastropbe.  Tliis  passage  is  indeed 
1  stivnger  orgumeut  for  a  date  in  iho  Assyrian  period  than 
inrthing  citcJ  from  chaps,  ii.-xL  If,  notwithstanding 
this,  no  commentator  dates  chap.  xiv.  less  than  ISO  years 
ifter  Uuiikh,  it  is  illegitimate  to  protest  against  the  view 
that  in  chafia.  ix.  »/.  Ephraini  is  an  archaizing  name  lor 
the  Dias^Kira  (1  Mae.  v.  23,  45,  53) 

How  so  U»t.e  a  piece  vvTis.admitted  among  tho  prophetic 
writings,  while  Daniel,  written  about  tho  same  time,  is 
pkced  only  among  the  haciographa,  is  a  question  not  yet 
iDswercd.  Wo  know  too  little  about  tho  history  of  tho 
:anon.  A  similar  Civse  is  tliat  of  Is.i.  xxiv.-xxvii.  But  it 
is  not  less  ditlicult  to  explain  hew  a  prophecy  of  the  8th 
century  could  have  turned  up  in  post-exile  times  and  been 
ipptr  !    !  ' '  •'■  -  book  of  Zechariah. 

T;  ■  the  book  U  cited  by  C.  H.  H.  Wright,  Zeehariah 

%w\  ,  2d  eJ.,  LonJoD,  1879.     Se«  also  Stade,  "  Dcu- 

teroiiv^..:^-!,'  m  Ztiixhr.  /.  AT.  Wisi.,  ISSl,  p.  1  sq.;  1883,  pp. 
\i\»i..r.itq.  (J.  WE.) 

ZEITZ,  an  ancient  manufacturing  to\vn  in  the  extreme 
south  of  the  province  of  Saxony,  Prussia,  is  pleasantly 
sitURtcd  on  a  hill  on  tho  White  Elster,  22  miles  south- 
south-west  of  Leipsic  and  29  south-south-east  of  Halle. 
The  river  is  here  crossed  by  two  iron  bridges,  and  one  stone 
and  one  timber  bridge.  The  Gothic  abbey  church  dates 
from  the  loth  century,  but  its  Romanesque  crypt  from 
the  12th.  The  old  Franciscan  monaster}-,  now  occupied 
by  a  seminary,  contains  a  library  of  20,000  volumes. 
Just  outside  the  town  rises  the  Moiitzburg,  built  in  1564 
by  the  dukes  of  Saxe-Zeitz,  on  the  site  of  the  bishop's 
palace  ;  it  b  now  a  reformatory  and  poorhouse.  Zeitz  has 
manufactures  of  cotton;  and  woollens,  machinerj',  wax- 
cloth, musical  instruments,  vinegar,  cigars,  <tc. ;  and  wocd- 
carving,  dyeing,  and  calico-printing  are  carried  on.  In  the 
neighbourhood  there  are  considerable  deposits  of  lignite, 
and  mineral-oil  works.  In  1885  the  population  was 
21,261  (18,265  in  1S60) ;  in  1816  it  was  6640. 

ZeiU  is  an  ancient  place  of  Slavonic  origin.  From  9*J3  till  1028 
it  Tas  the  s<.at  of  a  bisliopric,  afterwards  removed  to  Nauniburg, 
iS§  miles  to  the  north-west,  and  styled  Nauraburg-Zeitz.  In  15G4 
the  last  Koman  Catholic  bishop  died,  and  bis  dominions  were 
th<»:Tceforward  administered  by  princes  of  Saxony.  From  1653  till 
1719  Zeitz  was  the  capital  -of  the  dukes  of  Saxe-Zcitz  or  Sachsen- 
ZeitT.  It  thereafter  rem.iined  ia  the  posse^isioa  of  the  electors  of 
Saxony  until  1815,  when  it  passed  to  Prussia. 

ZELLE,  or  more  usually  Celle,  an  industrial  and  com- 
mercial town  in  the  district  of  Liineburg  in  Prussia,  is 
situated  on  the  left  bank  of  tho  navigable  Aller,  near  its 
junction  with  the  Fuse  and  the  Lachte,  23  miles  to  tho 
north-east  of  Hanover.  The  town,  with  which  three 
suburbs  were  incorporated  in  1869,  is  well  built.  It  is 
the  legal  and  official  centre  of  a  "  circle,"  and  contains  the 
msual  tribunals  and  bureaux,  besides  several  schools, 
benevolent  institutiona,  and  a  prison.  The  library  of  the 
appeal  court-house  consists  of  60,000  vols.  The  principal 
church  contains  a  ducal  burial  vault,  in  which  is  buried 
Sophia  Dorothea,  first  wife  of  the  elector  George  of  Hanover, 
afterwards  George  I.  of  England.  The  town-house  dates 
from  the  14t.h  century.  The  most  interesting  building  iu 
Zclle  is  tho  former  ducal  castle,  lx;giin  in  1485  in  the  Late 
Oothic  style,  but  with  extensive  Renaissance  additions  of 
the  close  of  Jhe  17th  century.  Caroline  Matilda,  the 
divorced  wife  of  Christian  VII.  of  Denmark  and  sister  of 
George  III.  of  England,  resided  here  from  1772  till  her 
death  in  1775;  she  is  buried  in  the  above-mentioned 
church,  and  a  memorial  tablet  has  been  erected  to  her  in 
the  "  French  garden  "  outside  tho  town.  The  industries 
of  the  place  include  tho  manufacture  of  woollen  yarn, 
cigars,  glue,  printers'  ink,  philosophical  instruments,  stoves, 
bricks,  (tc. ;  and  it  carries  on  trade  in  wood,  wool,  honey, 
■wax,  cranberries,  anJ  other  articles.  Nursery-gardening 
flourishes  in  the  fertile  environs,  where  there  are  also  a 


large  pa|>er-mill  and  a  Government  stud  farm.    The  popula- 
tion in  1885  was  18,782,  almost  entirely  Pi-otistant. 

Zelle  received  town-rights  in  1292.  From  about  13G9  it  wa.t 
the  residence  of  tho  ducal  family  of  nnins\vick-Llin«bMi'g- Zclle, 
vhicl.  bccnnie  extinct  in  1705.  In  the  17th  ccntuiy  Zcllo  was  the 
most  strongly-fortilied  town  in  Linicbdig.  In  1757  it  u;is  besieged 
and  I^rl  y  laid  tli  ashes  by  Richelieu.  At  tho  i)eaco  of  Zollo  (5lU 
Febriiary  1679)  Sweden  gave  in  her  adhesion  to  tho  peace  of  Niiiio- 
guen.  Zello  is  the  birtliplaco  of  Thaer  (1752-1S28),  tho  eminent 
agriculturist,  and  of  Ernst  K.  F.  Schuize  (1789-1817),  the  poet 

ZEND-AVESTA,  tho  origiual  document  of  the  religion 
of  Zoroaster  (q.i\),  nnd  still  used  by  the  P.vrsees  (q.u.)  oa 
their  bible  and  prayer  book.  The  name  "  Zend-Avesta  "  has 
been  current  in  Europe  since  the  time  of  Anquetil  Duperron 
(c.  1771),  but  the  Parsees  themselves  call  it  simply  Ansta, — 
Zind  (I'.f.,."  interpretation  ")  being  specially  employed  to 
denote  the  translation  and  exposition  of  a  great  part  of  the 
Avesta  which  exists  in  Paulavi  ('/.»•.).  Text  and  transla- 
tion are  often  spoken  of  together  in  Pahlavi  books  as 
Afisluk  va  Zand  ("Avesta  and  Zend  "),  whence  (tliroiigh  a 
misunderstanding)  our  word  Zend-.Vvoita.  Tho  origin  and 
meaning  of  the  word  "Avesta"  (or  in  its  older  form  A  lisiSk) 
are  alike  obscure ;  it  cannot  bo  traced  further  back  than 
the  Sasanian  period.  The  language  of  the  Avesta  is  still 
frequently  called  Zend ;  but,  as  already  implied,  this  is  a 
mistake.  We  possess  no  other  document  written  in  it,  and 
on  this  account  modern  Parsee  scholars,  as  well  as  the 
elder  Pahlavi  books,  speak  of  the  language  and  the  writing 
indifferently  as  Avesta.  As  the  original  home  of  the  lan- 
guage can  only  be  very  doubtfully  conjectured,  we  shall 
do  well  to  follow  tho  usage  sanctioned  by  old  custom  and 
apply  the  word  to  both.  Although  the  Avesta  is  a  wor'ic 
of  but  moderate  compass  (comparable,  say,  to  the  Iliad 
and  Odt/ssey  taken  together),  there  nevertheless  exists  no 
single  MS.  which  gives  it  in  its  entirety.  This  circum- 
stance alone  is  enough  to  reveal  the  true  nature  of  tho 
book  :  it  is  a  composite  whole,  a  collection  of  writings  as 
tho  Old  Testament  is.  It  consists,  as  we  shall  afterwards 
see,  of  tho  last  remains  of  the  extensive  sacred  literature 
in  which  the  Zoroastrian  faith  was  formerly  set  forth. 

Contents  and  Character. — As  we  now  have  it,  the  Avesta 
consists  of  four  parts, — the  Yasna,  tho  Vispered,  tho 
VendiJad,  and  the  Khordah  Avesta. 

1.  The  yasna,  tho  principal  liturgical  book  of  tho  Paisee^,  in  72 
chapters  {hditi,  Aa),  contains  the  texts  that  aro  read  by  the  priest 
at  the  solemn  Yasna  (Izeshnc)  cciemony.  The  arrangeLient  of  tho 
chapters  is  purely  liturgical,  altliough  their  matter  in  many  cases 
has  notliing  to  do  -with  the  liturgical  action.  The  kernel  of  the 
whole  book,  around  which  the  remaining  portions  are  grouped, 
consists  of  the  Gdthds  or  "  hymns  "  of  Zor.o  aster  ((^.r.),  the  oldest  and 
most  sacred  portion  of  tlie  entire  canon.  Tlie  Yasna  accordingly 
falls  into  three  sections  of  about  equal  length,  (a)  The  introduc- 
tion (chaps.  1-27)  for  the  most  part  is  made  up  of  long-winded, 
monotonous,  reiterated  invocations.  (4)  The  Cathis  (chs.  28-54) 
contain  the  discourses,  exhortations,  and  revelations  of  the  prophet, 
written  in  a  metrical  style  and  an  archaic  language,  different  in 
many  res]»ects  from  that  ordinarily  used  in  the  Avesta.  As  to  the 
authenticity  of  these  hymns,  sec  Zoroastek.  The  Gathis  proper, 
arranged  according  to  the  metres  in  which  they  are  written,  fall 
into  five  subdivisions  (28-37,  43-46,  47-50,  51,  53).  Between  chap. 
37  and  chap.  43  is  inserted  the  so-called  Seven -Chapter  Yasna 
{haptannhditi),  a  number  of  small  prose  pieces  not  far  behind  tho 
Gathas  in  antiquity,  (c)  Tho  so-called  Later  Yasna  {Apar6  YasnA) 
(chaps.  54-72)  has  contents  of  considerable  variety,  but  consists 
mainly  of  invocations. 

2.  The  Vispered,  a  minor  liturgical  work  in  24  chapters  (jt-arrfrf),  is 
alike  in  form  and  substance  completely  dependent  on  the  Y::3na; 
it  is  based  upon  the  arrangement  of  the  Yaaiia  in  its  present  form, 
a  circumstance  proving  its  much  later  date  as  a  whole.  The  name 
Vispered,  meaning  "all  the  chiefs"  {visjtJ!  raiavG),  has  reference  to 
the  spiritual  heads  of  the  religion  of  Ormuzd,  invocations  to  •^■hom 
foi-m  the  main  contents  of  the  book. 

3.  The  Vmdidad  ( Vidahd  Ddtcm),  i.e.,  the  law  for  the  "  enemies 
of  the  devil,"  contains  in  22  chapters  {/argard)  a  kind  of  dualistic 
account  of  creation  (chap.  1),  the  legend  of  Yima  and  the  golden 
a"e  (chap.  2),  the  praises  of  agriculture  (chap.  3),  and  in  tbe  bulk  of 
the  tcmiiiriipg  chapters  the  circamstantial  precepts  of  the  religion 
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with  reference  to  pnrification  and  ecdesbstirai  penance.  It  may 
with  propriety  be  called  the  "  priestly  coje  "  of  tne  Parsees. 

The  Yisna,  Vispered,  and  Vendidad  together  constitute  the 
Avesta  in  the  stricter  sense  of  that  word,  and  the  reading  of  them 
appertains  to  the  priest  alone.  For  liturgical  purposes  the  sepa- 
rate chapters  of  tttc  Vendidad  and  the  Vispered  are  soiactinies  ia- 
«erted  amongst  those  of  the  Yasna  so  as  to  form  what  is  known  as 
the  Vendidad  Side,  which  then,  accompanied  by  certain  liturgical 
actions,  is  publicly  rirad  in  the  Parsee  worship.  The  readiu g  of  the 
Gath-ls  ana  Vendidad  in  this  case  may,  when  viewed  according  to 
the  original  intention,  be  taken  as  corresponding  in  some  sense  to 
the  sermon,  whil?  that  of  the  Vispered  and  the  rest  of  the  Yasna 
may  be  taken  as  corresponding  to  the  hymns  and  prayers  of  Chris- 
tian worship. 

4.  In  marked  contrast  to  the  three  already  mentioned  is  the 
K\ordah  Arc^a,  or  Little  Avesta,  which  is  designed  equally  for 
priesthood  and  laity,  and  serves  rather  as  a  book  of  private  devo- 
tion. Besides  some  short  prayers,  such  as  the  Xyiishes,  the  favourite 
daily  prayers  of  the  Parseea;  it  contains  the  Yashts  or  songs  of 
praise,  twenty-one  in  number,  addressed  to  the  Yazatas  (Izads),  the 
deities  and  r.ngels  of  the  Ormuzd  creed. 

Over  an  1  alxive  the  four  books  Just  enumerated  there  arc  a  con- 
Bideraljle  number  of  fragments  from  other  books,  as  well  as  Quota- 
tions, glosses,  and  glossaries. 

In  its  present  form,  however,  the  Avesta  is  only  a  frag- 
mentary remnant  of  the  old  priestly  literature  of  Zoroas- 
trianism,  a  fact  confessed  by  the  learned  tradition  of  the 
Parsees  themselves,  according  to  which  the  number  of 
Yashts  was  originally  thirty.  The  truth  is  that  we  possess 
but  a  trifling  portion  of  a  very  much  larger  original  Avesta, 
if  we  are  to  believe  native  tradition,  carrying  us  back  to 
the  Sasanian  period,  which  tells  of  an  original  Avesta 
in  twenty -one  books  called  ruish  or  nosh,  as  to  the  names, 
contents,  and  chapters  of  which  we  have  several  more  or  less 
detailed  accounts,  particularly  in  the  Pahlavi  Dinkard  and 
in  the  Rivayats.  From  the  same  sources  we  learn  that  even 
then  a  coasiderable  portion  of  the  original  Avesta  had  been 
lost :  we  are  told  that  of  a  number  of  noska  only  a  small 
nortion  wa4  found  to  be  extant  "aft«r  Alexander."  For 
e.taraple,  of  the  seventh  nosk,  which  "  bcforo  Alexander  " 
had  as  many  as  fifty  chapters,  there  then  remained  only 
thirteen ;  and  similar  things  are  alleged  about  the  eighth, 
ninth,  tenth,  and  other  nosks.  But  even  of  the  remains  of 
the  original  Avesta,  as  these  lay  before  the  authors  referred 
to,  only  a  small  portion  has  survived  to  our  time.  Of  all 
the  nosk.H  one  only,  the  ninetcenlli,  hsa  come  down  to  us 
nnimpaired  and  intact, — the  Vendidad.  Ail  the  others, 
with  the  exception  of  slight  traces,  have  disappeared  in  the 
course  of  centuries. 

It  would  be  rash  to  treat  in  an  offhand  way  this  old 
tradition  about  the  twenty-one  nosks  as  pure  invention. 
The  number  twenty-one  indeed  points  to  an  artificial 
arrangement  of  the  material ;  for  twenty-one  is  a  sacred 
number,  and  the  most  sacred  prayer  -of  the  Parsees,  the  so- 
called  Ahun*  Vairy6  (Houovar)  contains  twenty-one  words  ; 
and  it  is  also  true  that  in  the  enumeration  of  the  nosks 
we  miss  the  names  of  the  books  we  know — Yasna,  Vispered, 
as  well  as  the  Yashts  and  the  Khordah  Avesta.  But  either 
wo  must  regard  them  as  having  been  included  among  the 
D08k%  though  under  other  names,  or,  what  is  even  more 
proUibIc,  wo  must  assume  that  even  at  that  early  date 
»I>eciil  li'iir;;ical  manuals — the  Yasna  especially — distinct 
from  th>'  iiM  ki  had  already  l)ccn  compiled  for  the  practical 
use  of  t!;'  pri'  its.  Further,  the  atatcraonts  of  the  Dinkard 
4od  olli'  r  w;itin(;s  leave  on  one  a  very  distinct  imprifaion 
that  tii.j  ■  'lally  had  before  them  the  text  uf  the 

nwik.i,  or  -  of  a  lart'o  partof  them.    And,  lic.iidcs, 

in  other  numerous  indicttions  that 
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taken.  So  also  the  extensive  quotations  from  Avesta  texta 
in  the  Niringistdn,  a  Pahlavi  book,  are  probably  the 
disjecta  membra  of  the  seventeenth  (or  Hilsparam)  nosk. 
Lastly,  the  numerous  other  fragments,  the  quotations  in 
the  Pahlavi  translation,  the  many  references  in  the  Bunda- 
hish  to  passages  of  this  Avesta  not  now  known  to  us,'  all 
presuppose  the  existence  in  the  Sa.sanian  perioil  of  a  much 
more  extensive  Avesta  literature  than  the  mere  prayer 
book  now  in  our  hands.  The  existence  of  an  original 
Avesta  is  far  from  bein,2a  mere  myth.  But,  even  granting 
that  a  certain  obscurity  still  hangs  undispelled  over  the 
problem  of  the  old  Avesta,  with  its  twenty-one  nosks,  we 
may  well  believe  the  Parsees  themselves,  when  they  tell  us 
that  their  sacred  literature  has  passed  through  successive 
stages  of  decay,  the  last  of  which  is  represented  liy  the 
present  Avesta.  There  is  evidence  of  this  in  the  patchwork 
and  fragmentary  character  of  some  portions  of  the  present 
Av&sta  :  and,  moreover,  in  the  MS.  evidence  of  recent 
centuries  we  are  able  to  observe  with  our  own  eyes  the 
actual  process  of  abridgment  gradually  going  on,  and  to 
trace  the  manner  in  which  certain  portions  of  the  present 
Avesta  slowly  passed  out  of  currency.  This  holds  good, 
in  particular,  of  Ihe  greater  Yashts.  The  transcribers  of 
the  Khordah  Avesta  satisfied  themselves  for  the  most  part 
with  those  prayers  which  were  currently  in  use,  such  as 
the  Nyaishes  and  one  or  two  of  the  smaller  and  inter- 
mediate Yasht3.  The  great  Yashts  are  not  of  very  frequent 
occurrence  :  some  of  them  indeed  are  already  met  with  but 
seldom,  and  MSS.  containing  all  the  Yashts  are  of  great 
rarity.  Of  the  fifteenth,  seventeenth,  and  nineteenth  Yashts 
we  might  even  venture  to  predict  that  some  centuries 
hence  they  may  perhaps  be  found  defying  the  tooth  of 
time  in  not  more  than  a  single  manuscriiit  copy. 

Oriijin  and  Ilislory. — A\'hile  all  that  Herodotus  (i.  132) 
.•as  got  to  say  is  that  the  Magi  sang  "  the  theogony "  at 
their  sacrifices,  Pau'ianias  is  able  to  add  (v.  27,  3)  that 
they  read  from  a  'jook.  Ucrmippus  in  the  3d  century 
B.C.  aflirmed  that  Z<iroaster,  the  founder  of  the  doctrine  of 
the  Magi,  was  the  author  of  twenty  books,  each  containing 
100,000  verses.  According  to  the  Arab  historian  Tabari, 
these  were  written  on  1200  cowhides,  a  statement  confirmed 
by  Masudi,  \vho  wTites,  "  Zartusht  gave  to  tho  Persians 
the  book  called  Avesta.  It  consisted  of  twenty-one  parts, 
each  containing  200  leaves.  This  book,  in  the  writing 
which  Zartusht  invented  and  which  the  Magi  called  the 
writing  of  religion,  was  WTitten  on  12,000  cowhides,  bound 
together  by  golden  l-ands.  Its  language  was  the  Old  Persian, 
which  no  one  now  understands."  These  statements  suffi- 
ciently establish  the  existence  and  great  bulk  of  the  sacred 
writings.  Parsee  tradition  adds  a  number  of  interesting 
statements  as  to  their  history.  According  to  tho  Arda- 
Viraf-N<ima,  stated  to  have  been  written  during  the 
Sasanian  period,  the  religion  revealed  through  Zoroaster 
bad  subsisted  in  its  [turity  for  300  years  when  Iskander 
Ruui  (Alexander  the  Great)  invaded  and  devaslalwl  Iran, 
and  burnt  the  Avesta  which,  written  on  cowhides  with 
golden  ink,  was  prowrvcd  in  the  archives  at  Persciwlis. 
According  to  the  Dinkard,  there  were  two  c^lpie^  of  which 
one  was  burnt,  while  the  second  iterishcd  at  the  hands  of 
tho  C!r(ck«  in  .some  other  way.  Tho  Itivnyats  have  it  that 
Alexander  Inirnt  the  greater  part  of  tho  twcnty-ono  nosks, 
and  go  on  !n  i.iy  that  after  his  death  the  Zuroaitrinn  priests 
met,  pnliurcd  tho  scattered  fragments  which  had  c.soa|>cd 
the  ravAj^cs  uf  war,  nnd  put  together  tho  pro.icnt  collection, 
which  i.i  but  a  small  portion  of  the  original  Inxik.  With 
regard  to  tlii<  cditinn  tho  Dinkard  gives  vari»iii  details. 
It  tolls  ub  that  the  roHcclIng  of  tho  Avesta  fragments,  so 
'  •'  till  extant,  whether  in  writing  or  in  oral 
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Arvlesh'r  C&bkgin,  and  his  soa  Shapilr  1  resumed  ana  con- 
tiimeti  the  work,  and  proclaimed  thu  urv,  Avi-sta  thus  pro- 
duced as  canonical.  Finally,  under  Shapilr  II.  (309-380) 
a  new  revision  and  final  redaction  were  made  by  AdarMd 
XIalira«}'.ind        . 

It  is  pcisfblo  enough  (or  historical  criticism  to  regard 
this  tradition  in  many  of  its  features  as  mere  fiction,  or  as  a 
jicrTorsion  of  facts  made  for  the  purpose  of  transferring  the 
lUme  for  the  loss  of  a  sacred  literature  to  other  shoulders 
than  those  really  responsible  for  it.     People  may,  if  they 
choose,  alvsolvo  .rUeiander  from  the  charge  of  vandalism  of 
■which  he  is  accused ;  but  the  fact  nevertheless  remains, 
that  he  suffered  the  palace  at  Persepolis  to  be  burnt  (Diod., 
ivii.  72 ;  Curt.,  v.  7).     Even  the  statement  as  to  the  one 
or  two  complete  copies  of  the  Ayesta  may  bo  given  up 
AS  the  invention  of  a  later  day.    Nevertheless  the  essential 
elements  of  the  tradition  remain  unshaken,  viz.,  that  the 
original  Avesta  or  old  sacred  literature,  divided  on  account 
of  its  great  bulk  and  heterogeneous  contents  into  many 
portions  and  a  variety  of  separata  works,  had  an  actual 
existence  in  numerous  copies  and  also  in  the  memories 
of  priests,  that,  although  gradually  diminishing  in  bulk,  it 
remained  extant  during  the  long  period  of  foreign  domina- 
tion and  ecclesiastical  decay  after  the  time  of  Alexander, 
and  that  it  served  as  a  basis  for  the  redaction  subsequently 
made.     The  kernel  of  this  native  tradition — the  fact  of  a 
late  collection  of  older  fragments — appears  indisputable. 
The  character  of  the  book  is  entirely  that  of  a  compilation. 
In  its  outward  form  the  Avesta  as  we  now  have  it  belongs 
to  the  Sasanian  period,  the  last  survival  of  the  compilers' 
work  already  alluded  to.     And  it  need  hardly  be  said  that 
the  collecting  and  arranging  of  the  scattered  fragments 
often  rendered  necessary,  or  at  least  desirable,  certain  ad- 
ditions by  the  redactors'  own  hands.    But,  broadly  speaking, 
the  materials  out  of  which  the  compilers  reared  their  build- 
ing belonged  originally  to  older  structures  and  are  of  very 
various  dates.     Opinions  differ  greatly  as  to  the  precise 
age  of  the  original  texts  brought  together  by  subsequent 
redactors :  according  to  some,  they  are  preAcha:menian  ; 
according   to   Darmesteter,   they  were  written  in  Media 
under  the  Acha;menian   dynasty ;   according   to   Eduard 
Meyer,  they  are  on  the  whole  of  Sasanian  origin  ;  according 
to  some,  their  source  must  be  sought  in  the  east,  according 
to  others,  in  the  west,  of  Iran.     But  to  search  for  a  precise 
time  or  exact  locality  is  to  deal  with  the  question  too 
narrowly ;  it  is  more  correct  to  say  that  the  Avesta  was 
■worked  at  from  the  time  of  Zoroaster  dovra  to  the  Sasanian 
period.      Its  oldest  portions,   the  GathSs,   proceed  from 
Zoroaster  himself.    This  conclusion  is  inevitable  for  every- 
one to  whom  Zoroaster  is  an  historical  personality,  and  who 
does  not  shun  the  labour  of  an  unprejudiced  research  into 
the  meaning  of  those  difficult  texts  (comp.  Zoroaster). 
The  rest  of  the  Avesta,  in  spite  of  the  opposite  opinion  of 
learned  Paroees,  docs  not  even  claim  to  come  from  Zoroaster. 
As  the  Gat'iSs  constitute  the  kernel  of  the  Later  Yasna,  so 
they  ultimately  proved  to  be  the  first  nucleus  of  a  religious 
literature   at   large.      The   language   in  which  Zoroaster 
taught,  especially  a  later  development  of  it, — an  idiom  in- 
disputably belonging  to  eastern  Iran, — remained  as  the 
standard  with  the  followers  of  Zoroaster,  and  became  the 
sacred  language  of  the  priesthoou  of  the  faith  v^'hich  he 
had  founded ;  as  such   it  became,  so  to  speak,  absolved 
from  the  ordinary  conditions  of  time  and  space.     Taught 
and  acquired  as  an  ecclesiastical  language,  it  was  enabled 
to  live  an  artificial  life  long  alier  it  had  become  e.xtinct 
as  a  vernacular, — in  this  respect  comparable  to  the  Latin  of 
the  Middle  Ages  or  the  Hebrew  of  the  rabbinical  schools. 
The  various  texts  themselves  enable  us  to  trace  its  gradual 
paralysis,  decay,  and  death.     It  is  only  from  this  point  of 
TJew  that  the  langi'a""  ocn  be  used  as  a  criterion  for  the 


relative  chronology  or  these.  Any  more  exact  arrangement 
seems  almost  impossible  ;  wc  have  [iractically  no  other  tests 
to  apply.  The  priests  by  whom  the  tc.\t3  were  edited  gave 
them  the  form  intended  to  bo  valid  once  for  all  and  refrained 
from  any  allusion  to  ephemeral  relations.  The  following 
conclusions  may  be  stated  in  a  general  way. 

The  language  of  the  Avesta  travelled  with  the  Zoroastrian 
religion  and  with  the  main  body  of  the  priesthood,  iu  all 
probability,  that  is  to  say,  from  cast  to  west;  within  the 
limits  of  Iran  it  became  international.  The  Avesta  texts 
muct  have  passed  through  a  long  process  of  development, 
which  did  not  reach  its  close  till  at  a  comparatively  late 
period.  Many  portions  are  the  result  of  repeated  redacting 
and  compiling  ;  older  texts  are  removed  from  their  original 
connexion,  and  worked  into  new  ones  or  made  u.se  of  in 
these.  In  these  operations  the  revisers  of  the  Sasanian 
epoch  may  bo  presumed  to  have  had  only  the  smallest 
share;  the  texts  they  had  before  them  were  already  for 
the  most  part  in  a  revised  form.  They  were  no  longer  in 
a  position  to  give  a  relatively  correct  text ;  what  they  still 
had  in  their  po^wer  to  some  extent  to  perform  is  approxi- 
mately exhibited  in  such  passages  as  17.,  1,  12  sq.;  Yt.,  2, 
11  sq. ;  i'f.,  10,  120  sq., — perhaps  in  part  translated  back 
from  the  Pahlavi. 

The  great  Yashts  and  the  Vendidad  are  the  most 
instructive  portions  for  the  history  of  tho  text.  The 
original  kernel  of  Yashts  5,  8,  15,  17,  19  consists  of 
tho  Iranian  niytholog)'  of  gods  and  heroes  which  had 
its  origin  in  the  East,  and  there  also  was  cast  into  a 
poetical  form.  Fragments  of  it  ■were  worked  into  tho 
framework  of  the  great  Y'ashts  at  a  much  later  date.  The 
author  of  Vend.,  2  used  in  a  fragmentary  way  a  poetic 
version  of  the  Yima  legend.  _  The  redactor  of  Vend.,  3, 
judging,  from  the  monotonous  and  clumsy  style  of  the 
opening  sections,  must  have  been  prosaic  enough  ;  yet  from 
the  twenty-fourth  paragraph  onwards  we  have  a  bright 
and  pleasant  description  of  the  blessings  of  agriculture,  in 
a'poetical  form,  that  contrasts  singularly  ■with  what  im- 
mediately precedes  it,  and  must  certainly  have  been 
borrowed  from  an  older  source.  In  this  way  alone  can  we 
in  other  instances  also  account  for  the  numerous  verses  with 
which  the  prose  is  often  interspersed.  Their  function  often 
■was  merely  to  set  off  and  ornament  the  later  prose.  Of 
"genuine"  and  "spurious"  there  can  be  in  this  connexion 
no  question,  but  only  of  "older"  and  " more  recent." 
However  vague  and  obscure  the  question  may  remain  after 
all  has  been  said,  we  can  at  least  lay  so  much  down  as 
fundamentally  fixed,  namely,  that  all  that  is  jnetrical  in 
the  Avesta  bears  the  stany)  of  a  higher  antiquity  than 
does  the  prose. 

As  has  been  already  stated,  the  Avesta  now  in  our  hands 
is  but  a  small  portion  of  the  book  as  edited  under  the 
Sasanians.  The  large  part  perished  under  the  devastating 
wave  of  persecution  which  broke  over  Iran  with  the 
Mohammedan  invasion,  or  under  the  still  more  fatal  influ- 
ences of  the  apathy  and  f orgtitf ulncss  of  its  projier  guardians. 
The  understanding  of  tho  older  Avesta  texts  was  far  from 
perfect  even  at  the  time  when  they  were  being  edited  and 
revised. .  The  need  for  a  translation  and  interpretation 
became  evident;  and  under  the  later  Sasanians  the  majority 
of  the  books,  if  not  the  whole  of  them,  were  rendered  into 
tho  current  Pahlavi.  A  thorough  use  of  this  translation 
will  not  be  possible  until  we  have  it  in  good  critical  editions, 
and  acquaintance  with  its  language  ceases  to  be  the  mono- 
poly of  a  few  privileged  individuals.  For  the  interpretation 
of  the  older  texts  it  is  of  great  value.  The  Parsee  priest 
Neryosangh  subsequently  translated  a  portion  of  the  Pahlavi 
version  into  Sanskrit. 

The  JfSS.  of  the  Avesta  are  comparatively  speaking  of  recent 
date.     Tho  oldest  is  the  Publavi  Viaperud  in  Copenhagen,  of  date 
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1253.  Next  come  the  four  MSS.  of  the  Herbad  MihirJiKin  Kai 
Kbiisro  at  Cambav  (1323  aud  1324),  two  Vendidads  with  Palilavi 
ia  LondoQ  and  Copenhagen,  and  tito  Yasnas  with  i'alilavi  in 
Ooptnhagen  ami  Bonibav,  ia  the  possession  of  Dastur  Jamaspji 
Jlinochclierji,  who  of  al!  the  Parsees  is  richest  in  old  and  good  MSS. 
General!)-  speaking,  the  MSS.  fall  off- in  quality  and  carefalness 
in  proportion  to  their  lateness  ;  an  honourable  exception  must  be 
Kade  in  favour  of  those  proceeding  from  Kirman  and  Yazd  in 
Persia,  mostly  dating  from  the  17th  and  18th  centuries. 

Th»  5n!  Kuropcan  scholar  to  direct  attention  to  the  Avesta  Tras 
Hv  '  "  ^  "  I,  in  his  Ifisforia  Jleligionis  Vdcrum  Pcrsaruni 
to,  ;(/n(1700),  which,  however,  failed  to  awaken  any 

la~'  ■  in  the  sacred  writings  of  the  Parsees.     The  merit  of 

achieving  this  belongs  to  the  enthusiastic  Orientalist  Anquetil 
Daperron,  the  frait  of  whose  prolonged  stay  in  India  (from 
1754  to  1761)  and  his  acquaintance  with  the  Parsee  priests  was  a 
tiaiulation  (certainly  very  defective)  of  the  Zend-Avesta.  The 
founlili:!  if  a  scientific  exegesis  was  laid  by  Bumouf.  The 
va:  ■<  the  Avesta  is  one  of  the  most  difficult  problems  of 

0.i  -;.v.     To  this  very  day  no  kind  of  agreement  has 

bctrii  r  ;  11  i  "V  conflicting  schools  even  upon  some  of  the  most 
important  points.  The  most  salient  contributions  aro  those  of 
Westcrgaard,  .Spiegel,  Darmesteter,  Roth,  and  Bartholomac.  Opi- 
nion is  divided  also  as  to  the  significance  of  the  Avesta  in  the  liter- 
ature of  the  worhL  The  exaggerated  enthusiasm  of  Anquetil  Du- 
perron  has  be.;n  follower'.,  especially  since  Spiegel's  translation,  by 
an  excessive  reaction.  The  future  v.ill  doubtless  bo  more  just  with 
regard  to  the  inipoitanco  of  the  book  for  the  history  of  religion  in 
general  and  even  of  Christianity. 

^iili^n\.—T\\r-  firit  i-omptet*  editions  Trerethat  bv  Westersaard  fCopcnhaecn. 

ISJ.-:*  •■ '  i  -  ■    !    "■^*     ■'      '-     *■       •-■.    ••■    •'■'--■.■•■-    — ' Ir.Tt.rt.    •',..  r.liirtxi 

tia-  I'V 

Ce.  -  iS 

tlu-  :  ;-30 

/..  ■AVrane  dt  Zontutrt,  &c., 

IP^-  .   .,  o/lAe  Panii,  especially 

In  t  1-'');  De  Harlfz.  Intrviuclion 

at ^  ..  Gtxhidy'.c  tics  AtlfTtfiums,  vol.* 

!».;  J  (Stuttgart,  1SS4X      (K.  G.) 

ZEXO,  cmpcrur  of  the  East  from  47-t  to  491,  was  an 
Isanrian  of  noble  birth,  and  originally  bore,  the  name  of 
Trascalissa-'us,  which  he  exchanged  for  that  of  Zeno  on  his 
marriage  with  Ariadne,  daughter  of  Leo  I.,  in  468.  Of  his 
early  life  nothing  is  known  ;  after  his  marriage  (which  was 
designed  by  Leo  to  secure  the  Isaurian  support  against  his 
ambitiotLS  minister  Aspar)  he  became  patrician  and  com- 
mander of  the  imperial  guard  and  of  the  armies  in  the  East. 
While  on  a  campaign  in  Thrace  ho  narrowly  escaped 
assassination  ;  and  on  his  return  to  the  capital  he  avenged 
himself  by  compassing  the  murder  of  Asiiar,  who  had 
instigated  the  attempt.  In  474  Leo  I.  died  after  appointing 
as  his  successor  Leo  the  son  of  Zeno  and  Ariadne ;  Zeno, 
however,  with  the  help  of  bis  mother-in-law  Verina, 
■ucceedcd  in  getting  himself  crowned  also,  and  on  the 
death  of  hi.<i  son  before  the  end  of  the  year  became  sole 
emperor.  In  the  following  year,  in  consequence  of  a  revolt 
fomentc<I  by  Verina  in  favour  of  her  brother  Basiliscus,  he 
was  com[>cllcd  to  take  refuge  in  Isauria,  whither  he  was 
pursued  by  lUus  and  Trocui.das,  two  of  the  usurper's 
general.^,  and  where,  after  sustaining  a  defeat,  he  was 
compelled  to  ahut  himself  up  in  a  strong  castle.  Basiliscus, 
however,  soon  outstripped  Zeno  in  avarice,  cruelty,  and 
kcU-inilulgence,  and  the  vicissitudes  of  war  and  intrigue 
nttimatcly  enabled  the  latter  to  re-enter  Constantinople 
unopposed  (July  477),  while  his  rival  was  baiii.thcd  to 
Ph'"  '  '  .iftcrwards  died.  The  remainder  of 
Z'  i.(.d  by  numeroiu  other  Icos  formid- 
able !•  .■.,<.  ami  It  >MLi  to  relievo  himself  of  Iho  prcRsuro 
of  one  of  these  that  in  487  he  gave  Tnr.oDORio  (q.f.) 
pormi.i'ir.n  t  ■  ;.  i  '-nly  and  H  •'  -  '  >'ifiaccr,  which 
led  to  th>:  '                    ,t  of  the  '  kinsdom  in 

Italy.  At  ii„  1  of  1.,,  ,.  ,.  ,.  (  ,;ii)  Zeno  bad 
r«ccivod  the  di'i  in  tlio  Roman  ^ennto  which 
an'" ■■"■  ■■  I  '' •■  Itnmuluji  Aog'istulus.  In 
C'  '^  of  Zeno  is  associated  with 
til-  .'.  "  ■"  vromulgatcd  by  him 
ami  kI  ,  with  the  design 

of  Icnii r  ....   .'.  ..  , .  ....uversy.     The  docu- 


ment, whicn  is  given  by  Evagrius  (H.E.,  iii.  14)7  re-afirms 
the  doctrine  of  the  Nica;no-Constantinopolitan  creed,  and 
renews  the  condemnation  of  Xestorius  pronounced  by  the 
council  of  Ephesus,  but  adroitly  avoids  the  crucial  point  as 
to  the  unity  or  duality  of  natures  in  the  Incarnate  Word, 
treating  this  as  an  open  question. 

ZEXO  OF  CiTiuif.     See  Stoics. 

ZENO  OF  EI.EA,  son  of  Teleutagoras,  is  supposed  to 
have  been  born  towards  the  beginning  of  the  5th  century 
B.C.  The  pupil  and  the  friend  of  Pannenides,  he  sought 
to  recommend  his  masters  doctrine  of  the  existence  of 
the  One  by  controverting  the  popular  belief  in  the  exist- 
ence of  the  Many.  In  virtue  of  this  method  of  indirect 
argumentation  he  is  regarded  as  the  inventor  of  "dia- 
lectic," that  is  to  say,  disputation  having  for  its  end  not 
victory  but  the  discovery  or  the  transmission  of  truth. 
He  is  said  to  have  been  concerned  in  a  plot  against  a 
tyrant,  and  on  its  detection  to  have  borne  with  exemplary 
constancy  the  tortures  to  which  he  was  subjected  ;  but 
authorities  differ  both  as  to  the  name  and  tlje  residence 
of  the  tyrant  and  as  to  the  circumstances  and  the  issue 
of  the  enterprise. 

In  Plato's  Parmenides,  Socrates,  "then  very  young," 
meets  Parmenides,  "an  old  man  some  sixty-five  years  of 
age,"  and  Zeno,  "  a  man  of  about  forty,  tail  and  person- 
able," and  engages  them  in  philosophical  discussion.  But 
it  may  be  doubted  whether  such  a  meeting  was  chrono- 
logically possible.  Plato's  account  of  Zeno's  teaching 
{Parmenides,  123  sij.)  is,  however,  presumably  as  accurate 
as  it  is  precise.  In  reply  to  those  who  thought  that 
Parmenides's  theory  of  the  existence  of  the  One  involved 
inconsistencies  and  absurdities,  Zeno  tried  to  show  that  the 
assumption  of  the  existence  of  the  Many  carried  with  it 
inconsistencies  and  absurdities  grosser  and  more  numerous. 
In  early  youth  he  collected  his  arguments  in  a  book, 
which,  according  to  Plato^  was  put  into  circulation  without 
his  knowledge. 

Of  the  paradoxes  nsed  by  Zeno  to  discredit  the  belief  in  plurality 
and  motion,  eijjht  survive  in  the  WTilin)^  of  Aristollo  auil  Sirapli- 
cius.     They  arc  commonly  staltd  .as  follows.*     (!'  l**  *'■     V--  vn: 
is  Many,  it  must  l»e  at»*.'nce  iiifinitoly  small  and  i' 
infinitely  small,  because  the  parts  jT  which  it  coi-  ;::- 

divisible  and   thircforxi  without  ni.Tgnitude  ;   in!  ,  l-e- 

cause,  that  any  part  having  m.i^'nitude  may  be  ^  nny 

other  part,  the  inter\ention  of  a  tliinl  jvart  hav;..., le  is 

necessary,  and  tli.it  thi«  third  part  may  1«  separate  from  the  other 
two  the  intervention  of  other  jwrls  having  magnitude  is  necessary, 
and  so  on  luf  infimtum.  (2)  In  like  manner  the  Many  must  bs 
numerically  both  finite  and  infinite. — numerically  finite,  bccaose 
there  arc  as  many  things  a.s  ihero  are,  neither  nior*  nor  Ins ; 
numerically  iniinito,  because,  that  any  two  things  may  be  sop.irat«, 
the  inten-eutionofa  third  thing  is  necoMary,  and  soon  nif  in/iti/um, 
(3)  If  all  hat  is  is  in  r)«co,  sjuce  itself  mu»i  be  in  »pac»,  and  so 
on  ad  injiniliim.  (I)  If  a  butlicl  of  mm  tume-l  out  upon  the  floor 
makes  a  noise,  each  grain  anJ  each  part  of  eai'h  grain  must  roako 
a  noise  likewise  ;  but,  in  fact,  it  is  not  »o.  (5)  Ilefore  a  body  in 
motinn  c«in  r'"i''h  ft  pvrn  p<'»inf,  it  mii"t  fir«t  tMr*»r>;.»  thi*  half  of  tho 
,:;  .     .  .    ,      .  I,  ^^^  ^^ 

I  I  hat  t  body 
11,  ,  ,  an  inSnits 
number  of  dniM'ins.  liut  an  intinite  di-ilaiice  (win  !i  Zeno  faili  to 
di*t!P(Tinih   frntn  a  finiifl  diatanre   infinitely  divi.ir.n  cannot  bo 

I I  '  '"  •■  .■  'ill  never  b» 
r  .  hiltca  can 
,  vrcr«M  tli« 

;  <  I  tlia  tortoia4%' 
I '  \i-hillea  tTsrema 

.  -■  1  --  n.,  nJ 

■  '  out 

■^■fh 
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»r  th«  rappodtioB  that  his  sp««d  M  ten  titnn  that  of  th«  tortoiw, 

rw  an  in6tiit«  numbor  of  spaces, — 1000  feet,  100  feet, 

—aiij  the  tortois«  must  traverso  an  iiitiiiite  number  of 

J  fefi,  10  feet,  1  foot„ic., — before  they  rvnch  the  point, 

u*.>;Aiit  :.-vai  their  starting- pointa  1111)  feet  and  111)  foot  respect- 

irelT,  at  vhich  the  tortuise  is  overtaken.     la  a  worJ,  1000,  100, 

10,  itc. ,  ia(<)  u.i  i,  |,  ),  J;o. ,  in  (S)  are  oonvei-'j^ent  aeriea,  and 

1111)  and  1  are  the  limita  towjiich  they  re8i>ccliveiy  approxituato.] 

f7*  ?K.t  !o?ic  as  a^'vthiR•T  is  -n  one  and  the  aatiia  space,  it  is  at  rest. 

1  '-iJT  every  moment  of  its  flight,  and 

■•  of  its  I^ight.     (8)  Two  K)dic3  mov- 

1.,     .-.,--,  ciiu.l1  spaces  in  eijufil  times.     But, 

TlieD  two  boiiies  move  with  equal  apeed  in  opposite  directioqs,  the 
OD«  passes  the  other  in  lta!f  the  time  in  which  it  pasaea  it  when  at 
Ftit.     The<  ■"    .  i  to  bo  irreconcilable. 

In  «ho:!  /  and  motion  seemed  to 

him  to  inv  .  -3  he  inferretl  that  Tar- 

nenidea  w.ks  ju^'ii';-^  la  di^iingmsUiug  the  mutable  movable  Many 
from  the  tmm.tal>le  immovable  One,  which  alone  is  really  existent 
In  other  wuivIn  Zeno  r\'-afUrmcd  tba  dogn^a,  "The  Ent  is,  the  Non- 
ent  is  not."  .It  hmt  ^-em  str.inge  that  a  reasoner  so  acute  should 
eonfmni  tVit  "hich  is  infinitely  divisible  with  that  which  is  in- 
Sni-  m  (1),  (2),  (5),  and  T*) ;  that  he  shoi'.ld  identify 

apa  '  -.de,  as  in  (3) ;  that  he  should  neglect  the  im|>er- 

fr.t;  L^ .i^aos  of  sense,  aa  in  (I)  ;  that  he  should  resolve 

notioQ  into  a  series  of  states  of  rest,  and  on  the  strength  of  this 

an=!yf"i  d-riy  the  reality  of  motioik  as  in  ^7) ;  and  that  he  should 

.  ity  of  speed,  as  in  (S).     But  Zeno's  perplexity 

.  his  end  was  positive.     He  was  neither  an  eristic 

i ^..  —   —jntative  victory,  ncr  a  sceptic  despairing  of  truth, 

but  an  honest  tbuiker,  breaking  groand  in  a  new  field  with  indiffer- 
ent success. 

Great  as  was  the  importance  of  these  paradoxes  of 
plurality  and  motioa  in  stimulating  speculation  about 
•space  and  time,  their  direct  influence  upon  Greek  thought 
■was  less  considerable  than  that  of  another  paradox, — 
strangely  neglected  by  historians  of  philosophy, — the 
paradox  of  predication.  We  learn  from  Plato  (Parmenid(S, 
127  D)  that  "the  first  hypothesis  of  the  first  argument" 
of  Zeno's  book  above  mentioned  r<tn  as  follows  :  "  If  ex- 
istences are  many,  they  must  bu  both  like  and  unlike 
[unlike,  in.ismuch  as  they  are  not  one  and  the  same,  and 
like,  iji.umuch  as  they  agree  in  not  being  one  and  the 
same,  Proclus,  On  the  ParmrniJes,  ii.-:143].  But  this  is 
impossible ;  for  unlike  things  cannot  be  like,  nor  like 
things  unlike.  Therefore  existences  are  not  many."  That 
is  to  say,  not  perceiving  that  the  same  thing  may  be  at 
once  like  and  unlike  in  different  relations,  Zeno  regarded 
the  attribution  to  the  same  thing  of  likeness  and  unlike- 
nesa  as  a  violation  of  what  was  afterwards  known  as  the 
principle  of  contradiction ;  and,  finding  that  plurality 
entailed  these  attributions,  he  inferred  its  unreality.  Now, 
when  without  qualification  he  atiirined  that  the  unlike 
thing  cannot  be  like,  nor  the  like  thing  unlike,  he  was  on 
the  high  road  to  the  doctrine  maintained  three-quarters  of 
a  century  later  by  the  Cynics,  that  no  predication  which  is 
not  identical  is  legitimate.  He  was  not  indeed  aware  how 
deeply  he  had  committed  himself;  otherwise  he  would 
htve  observed  that  his  argum.ent,  if  valid  against  the  Many 
of  the  vulgar,  was  valid  also  against  the  One  of  Parmenide.s, 
with  its  plttrality  of  attributes,  as  well  as  that,  in  the 
•bsence  of  a  theory  of  predication,  it  was  useless  to  specu- 
late about  knowledge  and  being.  But  others  were  not 
alow  to  draw  the  obvious  conclusions ;  and  it  may  be  con- 
jiectured  that  Gorgias's  sceptical  development  of  the  Zeno- 
■ian  logic  contributed,  not  less  than  protagoras's  sceptical 
development  of  the  Ipnian  physics,  to  the  diversion  of  the 
intellectual  energies  oT  Greece  from  the  pursuit  of  truth  to 
the  pursuit  of  culture. 

For  three-quarters  of  a  century,  men,  philosophy  was 
at  a  standstill ;  and,  when  in  the  second-decade  of  the  4th 
century  the  pursuit,  of  triith  was  resumed,  it  was  plain 
tbat  the  difficulty  raiied  by  Zeno  mu:>t  be  met  before  the 
gfoblems  which  had  occupied  the  earlier  thinkers — the 
problem  of  knov.iedge  and  the  problem  of  being — could 
l)r  90  much  as  attempted.     Accordingly,  in  the  seventh 


book  of  the  Jtepublie,  where  Plato  propounds  hia  scheme 
of  .\cademic  education,  he  directs  the  attention  of  studious 
youth  primarily,  if  not  exclusively,  to  the  concurrenc.  of 
inconsistent  attributes;  and  in  the  P/urdo,  102B-103A, 
taking  as  an  instance  the  lallne.'O  and  the  shortness  simul- 
taneously aiscoverable  in  Si'.nmia.s,  ho  offers  his  own  theory 
of  the  immanent  idea  as  the  solution  of  the  paradox. 
Simmias;  he  says,  has  in  him  the  ideas  of  tall  and  short. 
Again,  when  it  presently  appeared  that  the  theory  of  the 
immanent  idea  was  inconsistent  wilh  itself,  and  moreover 
inapplicable  to  explain  predicution  except  where  the  sub- 
ject was  a  sensible  thing,  so  that  reconstruction  became 
necessary,  the  Zenonian  difficulty  continued  to  demand 
and  to  receive  Plato's  best  attention.  Thus,  in  the  Par- 
menidfs,  with  the  par.\dox  of  likeness  and  unlikeness  for 
his  text,  ho  inquires  how  far  the  current  theories  of  being 
(his  own  included)  are  capable  of  providing,  not  only  for 
knowledge,  but  also  for  predication,  -and  in  the  concluding 
sentence  he  suggests  that,  as  likeness  and  unlikeness, 
greatness  and  smallness,  itc,  are  relations,  the  initial 
paradox  is  no  longer  paradoxical ;  while  in  the  Sophist, 
Zeno's  doctrine  having  been  shown  to  be  fatal  to  reason, 
thought,  speech,  and  utterance,  the  principle  which  in  the 
Pannenides  is  applied  to  ai'Ta  Kad'  aiVa  fi6ij  and  to 
sensible  particulars  is  extended  to  include  the  case  of  «ffii/ 
which  are  not  aira  KaO'  avra.  It  would  seem  then  that, 
not  to  Antistheues  only,  but  to  Plato  also,  Zeno's  paiados 
of  predication  was  a  substantial  difficulty ;  and  we ■  shall 
be  disposed  to  give  Zeno  credit  accordingly  for  his  percep- 
tion of  its  importance. 

In  all  probability  Zenn  did  not  observe  that  in  his 
controversial  defence  of  Eleaticism  he  was  interpreting 
Parmenides's  teaching  anew.  But  so  it  was.  For,  while 
Parmenides  had  recognized,  together  with  the  One,  which 
is,  and  is  the  object  of  knowledge,  a  Many,  which  is  not, 
and  therefore  is  not  known,  but  nevertheless  becomes,  and 
is  the  object  of  opinion,  Zeno  plainly  affirmed  that  plur- 
ality, becoming,  and  opinion  are  one  and  all  inconcei'/able. 
In  a  word,  the  fundamental  dogma,  "The  Ent  is,  the  Non- 
ent  is  not,"  which  with  Parmenides  had  been  an  assertion 
of  the  necessity  of  distinguishing  between  the  Ent,  which 
is,  and  the  Non-ent,  which  is  not,  but  becomes,  was  with 
Zeno  a  declaration  of  the  Non-ent's  absolute  nullity.  Thus,' 
just  as  Empedocles  developed  Parmenides's  theory  of  the 
Many  to  the  neglect  of  his  theory  of  the  One,  so  Zeno 
developed  the  theory  of  the  One  to  the  neglect  of  the 
theory  of  the  Many.  With  the  severance  of  its  two  mem- 
bers Eleaticism  proper,  the  Eleaticism  of  Parmenides,  ceased 
to  exist. 

The  first  effect  of  Zeno's  teaching  was  to  complete  the 
discomfiture  of  philosophy.  For  the  parodox  of  predica- 
tion, which  he  had  used  to  disprove  tiro  existence  of 
plurality,  was  virtually  a  denial  of  all  speech  ard  all 
thought,  and  thus  led  to  a  more  comprehen3i"e  scepticism 
than  that  which  sprang  from  the  contemporary  theories  of 
sensation.  Nevertheless,  he  left  an  endurin;^  mark  upon 
Greek  speculation,  inasmuch  as  he  not  only  ricognized  the 
need  of  a  logic,  and  grappled,  however  unsuccessfully,  with 
one  of  the  most  obvious  of  logical  problems,  but  also  by 
the  invention  of  dialectic  provided  a  new  and  powerful 
instrument  against  the  time  when  the  One  and  the  Many 
should  be  reunited  in  the  philosophy  of  Plato. 

JjibUographij. — F.  W.  A.  JluU.ich,  Frcirfmenta  Philosophcrum. 
Grsconnii,  Paris,  1860,  i.  266  sg.  ;  Zeller,  Zfie  PhilosopJne  d.  Grkchen,, 
Leipsic,  1876,  L  534-552  ;  P.  Tannery,  Pour  VHistoirc  de  Ja  Science 
Hellene,  Paris,  1887,  pp.  247-261.  Ignoring  ',he  philosophical 
aspect  of  Zeno's  teaching.  Tannery  supposes  him  to  liave  niain- 
taiucd  in  oitposition  to  the  Pythagoreans  that  Ijody  i:i  not  a  sum 
of  points,  time  not  a  sum  of  moments,  and"uiC'tion  not  a  sum  of 
passages  from  point  to  point.  For  histories  <if  philosophy  and 
other  works  upon  Eleaticism,  sec-  Pacmenides.  (H.  JA.) 

ZEXOBLV.     See  Palmyra,  vol.  xviii.  p.  201  sj. 


780 


Z  E  N  — Z  E  P 


ZEXTA,  a  market  tijwn  of  Hungary,  in  the  county  of 
B4cs-Bodrog,  on  the  right  bank  of  the  river  Theiss,  20 
milea  south  of  Szegedin,  is  historically  known  for  the 
decisive  victory  won  in  its  vicinity  by  Prince  Eugene  over 
the  Turks  ia  1696.  The  population,  which  is  purely  agri- 
cultural, numbered  21,200  in  18S0,  and  16,000  in  1886. 

ZEPHAXIAH  {Sophonias,'Zo<lMv(as,  Heb.  n':EV,"whom 
Jehovah  hides  "  or  "  protects  "  ;  compare  the  Phoenician 
man's  or  woman's  name  byXDV,  C.I.S.,  'So.  207,  Euting, 
J'un.  Sleine,  p.  16),  son  of  Cixshi,  the  ninth,  according  to 
the  order  of  his  book,  among  the  twelve  minor  prophets, 
flourished  in  the  reign  of  Josiah  of  Judah,  and  apparently 
before  the  great  reformation  in  the  eighteenth  year  of  that 
king  (621  B.C.).  For  various  forms  of  idolatry  put  down 
in  that  year  are  spoken  of  by  Zephaniah  as  still  prevalent 
in  Judah  (chap.  Lisq.),  and  are  specified  in  such  a  conne.xion 
as  to  imply  that  they  were  not  the  secret  sins  of  individuals, 
but  held  the  first  place  among  the  national  backslidings 
that  could,  as  the  prophet  teaches,  be  removed  only  by 
a  sweeping  judgment  on  the  state.  Of  the  person  of 
Zephaniah  nothing  b  known ;  but  it  has  been  conjectured 
that  his  great-great-grandfather  Hczekiah  (rhap.  i.  1)  is 
the  king  of  that  name,  and  if  so  he  belonced  to  the  highest 
class  of  Judajan  society. 

The  genuineness  and  integrity  of  tne  short  prophecy 
ascribed  to  Zephaniah  do  not  seem  to  be  open  to  reasonable 
doubt.  Stade  (Gescli.  Isr.,  L  614)  rabes  a  question  about 
chap,  iii.,  and  if  this  were  a  dbtinct  oracle  there  would  bo 
no  cogent  reason  to  ascribe  it  to  the  author  of  the  two 
chapters  that  precede ;  for  the  book  of"  the  minor  prophets  b 
made  up  of  a  number  of  short  pieces,  some  bearing  a  name 
and  some  anonymous,  and  it  b  only  old  usage  that  ascribes 
the  anonymous  pieces  to  the  last  preceding  prophet  whose 
name  b  prefixed  to  hb  prophecy.  But,  though  the  sequence 
of  thought  in  the  book  of  Zephaniah  b  not  so  smooth  as 
a  Western  reader  may  desire,  a  single  leading  motive  runs 
through  the  whole,  and  the  first  two  chapters  would  be 
incomplete  without  the  third,  which  moreover  b  certainly 
pre-exilic  (verses  l-l),  and  presents  specific  points  of  con- 
tact with  what  precedes  as  well  as  a  general  agreement 
in  style  and  idea. 

Th«  dominating  motive  of  the  whole  ia  the  approach  of 
a  sweeping  and  world-wide  judgment,  which  the  prophet 
announces  as  near  at  hand,  and  interprets,  on  the  lines  laid 
down  by  Isaiah  in  his  prophecies  about  Israel  and  Assyria, 
as  designed  to  destroy  the  wicked  and  prepare  the  way 
for  the  visible  sovereignty  of  the  righteous  God  of  Israel. 
As  regards  Judah,  which  forms  the  subject  of  the  first  and 
third  chapters,  the  effect  of  the  judgment  will  bo  to  sift 
out  the  idolaters,  the  men  of  violence  and  wrong,  the  false 
prochets  and  profane  priests,  the  hardened  men  of  the 
world  to  whom  all  religion  b  alike  and  who  deem  that 
the  Lord  will  do  neither  good  nor  eviL  The  men  who 
seek  meekness  and  righteousness  will  bo  left,  a  |>oor  and 
lowly  people,  trusting  in  the  name  of  the  Lord  and  eschew- 
ing faI.'ichoo<l.  To  them  a  future  of  gladness  is  Tcscrvcd, 
a  peaceful  life  under  Jehovah's  immediate  kingship  and 
loving  protection.  Such  an  ideal  necessarily  implies  that 
they  shall  no  longer  bo  threatened  by  hostility  from  with- 
oat,  and  this  condition  is  satisfied  by  the  prophet's  view 
of  the  effect  of  the  impcndi^  {  judgment  on  the  ancient 
enemies  of  his  nation.  The  ruction  of  the  Philistines 
on  tho  west  and  of  Moab  .  .\mmon  on  the  cjjt  will 
enable  tho  Hobrcwn  to  cxtcn  their  settlements  from  the 
Mcditerran'an  to  the  Syrian  ac^crt ;  and  their  remoter 
opprcsLwrs,  the  Elhinpians  and  Assyri-ns  shall  nXso  perish. 
Tliat  Ethiopia  app<arH  instead  of  Egj'pt  is  in  acconlanco 
with  tho  conditions  uf  the  time.  It  was  with  Ethiopic 
dynasts  holding  iwsy  in  Egypt  that  Assyria  hari  to  con- 
tend during  the  7tb  century  b.c.,  when  the  petty  kingdom 


of  Palestine  were  so  often  crushed  between  the  collision 
of  the  two  great  powers,  and  even  Psammetichus,  the  con- 
tcmporarj-  of  Josiah,  and  the  restorer  of  a  truly  Egyptian 
kingdom,  was  nominally  the  heir  of  the  great  Ethiopian 
sovereigns. 

These  conceptions  are  closely  modelled  on  the  scheme 
of  Jehovah's  righteous  purpose  worked  out  by  Isaiah  a 
century  before,  when  Judah  first  felt  the  weight  of  the 
Assyrian  rod,  and  they  afford  the  most  conclusive  evidence 
of  the  depth  and  permanence  of  that  great  prophet's  influ- 
ence. But  in  one  point  there  is  an  important  divergence. 
In  Isaiah's  view  AssjTia  is  the  rod  of  God's  anger ;  and, 
when  the  work  of  judgment  is  complete  and  Jehovah 
returns  to  the  remnant  of  His  people,  the  theodicea  is  com- 
pleted by  the  fall  of  the  unconscious  instrument  of  the 
divine  decrees  before  the  inviolable  walls  of  the  holy 
mountain.  Zephaniah  in  like  manner  looks  to  an  all-con- 
quering nation  as  the  instrument  of  divine  judgment  on 
Judah  and  the  rest  of  the  knoi^Ti  world.  He  represents 
the  day  of  Jehovah,  according  to  the  old  meaning  of  that 
phrase,  as  a  day  of  battle  (not  an  assize  day; ;  he  speaks 
of  the  guests  invited  to  Jehovah's  sacrifice,  i.e.,  to  a  great 
slaughter,  of  alarm  against  fenced  cities,  of  blood  poured 
out  as  dust,  of  pillage  and  desolation  at  the  band  of  an 
enemy.  But  beyond  this  all  is  vague ;  we  neither  hear 
who  the  sword  of  Jehovah  (iL  12)  is,  nor  what  is  to  become 
of  him  when  hb  work  is  completed.  Isaiah's  construction 
has  in  all  its  parts  a  definite  reference  to  present  politicsJ 
facts,  and  is  worked  out  to  a  complete  conclusion ;  Zephaniah 
borrows  the  ideas  of  his  predecessor  without  attaining  u 
his  clearness  of  political  conception,  and  so  his  picture  i& 
incomplete.  The  foreign  conqueror,  by  whom  Judah  b  to 
be  chastised  and  Nineveh  and  Ethiopia  destroyed,  is  brought 
on  to  the  stage,  but  never  taken  off  it.  It  is  safe  to  con- 
clude that  the  principal  actor  in  the  prophetic  drama,  wha 
is  thus  strangely  forgotten  at  the  last,  was  not  as  real  ana 
prominent  a  figure  in  Zephaniah's  political  horizon  as 
Assyria  was  in  the  horizon  of  Isaiah.  At  the  same  time 
it  is  reasonable  to  think  that  so  complete  a  reproduction 
of  Isaiah's  ideas  in  the  picture  of  a  new  world-judgment 
was  not  formed  without  some  stimulus  from  without,  and 
this  stimulus  has  been  sought  in  the  Scythian  invasion  of 
western  Asia,  to  which  some  of  Jeremiah's  earlier  prophecies 
also  appear  to  refer;  see  Israel,  vol.  xiii.  p.  415.  But 
from  the  anal}°sb  given  in  the  article  Soytbia  (vol.  xxi.  p. 
577)  it  is  doubtful  whether  the  Scythians  had  appeared 
even  on  the  distant  horizon  at  the  date  of  Zephaniah's 
prophecy,'  while,  on  the  other  hand,  the  movements  in  ihn 
far  East  which  preceded  the  first  siege  of  Nineveh  or* 
chronologically  suitable,  and  appear  to  afford  quite  suflicient 
basb  for  Zephaniah's  undefined  anticipation  of  a  general 
political  convulsion.  How  the  danger  that  threatened 
Nineveh  stirred  the  mind  of  the  Hebrews  appears  also 
from  tho  prophecy  of  Nahum. 

B«  this  u  it  may,  the  cnmntriaon  twtirMn  Iiai*h  and  Zcpkanuh 
afTurds  on  in»tniclivc  cxamplo  of  tho  Jifforfnce  lietwc^n  original 
anil  rritfrtductivc  iiropliocy.  All  tlio  prophittn  have  .-cruin  fuDila- 
mental  i'lcss  in  rominon,  and  each  haa  learned  »omrthing  from  his 
predocMvira.  If  Z«*phaiiiah  dmwa  from  luiah,  Kiiah  himself  drew 
from  Arooi  and  Hosoa.  Hut  luiah'goea  to  hii  preJocMwn  for 
general  principle,  ami  ahapea  tho  application  of  thc.w  i>rinciplea  I* 
tho  conditions  of  his  own  time  in  a  mannrralti'>;''thcr  fresh  and  in- 
do|>rndent,  Zcphaniali,  on  the  other  hand,  goes  to  liis  prrdoccaaor 
for  details  ;  he  does  not  clearlv  distinguish  netween  the  form  aa4 
the  auhslanco  of  the  prophetic  I'deaa,  and  lo.iVs  for  a  final  c^niaua- 
mation  of  the  dirine  pur|K>^c,  not   only  i  '  '■   iJw 

principles  of  Kiiah.  but  on  the  rerv  lines  -.  had 

laid  down.      Hut  these  line?  were  drawn  »'      ■  'hat 

the  Assyrian  judjjment  waa  final  and  wouM  l-o  ditucliy  fuilnwej  bjr 
tho  rrign  of  righteousness      This  assumption  was  not  jiistifie^l  by 

■TheSc)'  i  9  BlC,  a  id.  If  thajr  *■« 

nallr  fl^rr  r  ippwniic*  la  PatetUaa 

'ouUl  tall  still  :.it>.r. 
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•  v .  _.-.  .>.     th«  deliTtTiBc*  and  refontjitiou  wen  incomplete  ;  and 
':*  9(  Ch«  ivi|[ii  of  righteousness  was  tk^in  deferred. 
-~9  t^!^    ^nt   hiW  to  dttw  the  true  inrcnMn-e.     He 
liar  to  lliy  Assyrian  crisis  of 
'   it  will  run  such  a  course  ss 
'^is,      lUit  the  movements  of 
[  rT['<'«t  liietiuc-it  i'9  ;  and  the  workings  of  God's  ri^ht- 
..-e  take  frvsh  shape  in  each  new  &cenq  of  the  world's 
:i   not  fulhlled  under  the  oonditions  for 
■vcr  a^n  Ik  fulfilled  in  detail.     As  it  is 
[diecy  that  all  ideas  are  not  only  presented 
I'Ught  out  lu  toncreto  form,  and  with  reference  to  present 
il  conditions,  the  distinction  butwoen  the  temporary  form 
:..  '  • :  c  permanent  religious  truth  embodied  in  that  form  is  also 
•..il.     The  tendency  to  confound  tho  two,  to  ascribe  absolute 
uT.it  is  mere  embodiment,  and  therefore  to  repard  unful- 
".'>ns  as  simply  deferred,  even  where  tho  form  of  the 
1  •  .'bviously  de^^ndent  on  mere  temporary  conditions  of 

;1  -  own  time,  gained  ground  from  tho  time  of  Zephaniah 

o  .  ^-ulminsted  in  tho  Apocalyptic  literature.    As  it  grew, 

;  -  icas  of  tho  great  prophets  fell  into  tho  background, 

and  \r.u  at  length  entirely  lost  in  the  crass  Jewish  conception  of 
a  5Iessianic  age,  which  is  little  more  than  an  apotheosis  of  national 
"•••  ilirism  and  selfrighteouscess.  Zeph,iniah's  cschatology  is 
n  to  this  charge  :  with  him,  as  witn  Isai.ih,  the  doctrine  of 
vition  of  the  remnant  of  Israel  is  in.spired  by  spiritual  con- 
.5  and  instinct  with  ethical  force.  Tho  emphasis  stUlhcs  on 
'■  •  i.ril  idea  of  tho  remnant,  not  on  the  physical  conception 
'.  -i> '..  He  does  not  yield  to  Amos  or  Isaiah  in  the  courage  with 
.  he  denounces  sin  in  high  places,  and  ho  is  akin  to  Hosea  in 
Ti  hole  of  the  principle  that  the  divine  governance  is  rooted 
■i  lizhteousness  but  in  love,  and  that  the  triumph  of  love 
f  .MiovaWs  working.  "Vet  even  here  we  see  the  dilfcr- 
.  11.  'l^-  ;  V  T,  the  first  and  second  generations  of  prophecy.  The 
persuasion  ti>  which  Hosea  attains  only  through  an  intense  inward 
struggle,  wl.ich  Icixis  a  peculiar  pathos  to  his  book,  appears  in 
Zephaniah,  is  it  were,  ready  made.  There  is  no  mental  conflict 
before  he  cii  pass  through  the  anticipation  of  devastating  judgment 
to  the  aasur  ince  of  the  victory  of  divine  love,  and  the  sharp  transi- 
tions that  characterize  the  book  are  not,  as  with  Hosea,  due  to 
sadden  revulsion  of  feeling,  but  only  mark  tho  passage  to  some 
new  topic  in  the  circle  of  received  prophetic  truth.  Tho  finest 
thing  in  the  book — in  spite  of  certain  obscurities,  which  may  be 
partlr  due  to  corruptions  of  the  text — is  the  closing  passage  ;  but 
the  description  of  the  day  of  Jehovah,  tho  dif4  irie  di€^  ilia  of 
chap.  i.  15,  which  famishes  the  teit  of  the  most  striking  of 
meUiaval  hymns,  has  perhaps  taken  firmer  hold  of  the  religious 
imagination.  Least  satisfactory  is  the  treatment  of  the  judgment 
on  heathen  nations,  and  of  their  subsequent  conversion  to  Jehovah. 
In  the  scheme  of  Isaiah  it  is  made  clear  that  the  fall  of  the  power 
that  shatters  the  nations  cannot  fail  to  be  recognized  as  Jehovah's 
work,  for  Assyria  falls  U/ore  JrrusaUm  as  soon  as  it  seeks  to  go 
beyond  the  limits  of  the  divine  commission,  and  thus  tho  doctrine 
'*  With  \u  is  God  "  is  openly  vindicated  before  the  nations-  But 
Zephaniah  assumes  that  the  convulsions  of  history  arc  Jehovah's 
work,  and  specially  designed  for  the  instruction  and  amendment  of 
Israel  fiii.  6  sq.),  and  neglects  to  show  how  this  conviction,  which 
he  himself  derives  from  Isaiah,  is  to  be  brought  home  by  the  com- 
ing judgment  to  the  heart  of  heathen  nations.  .  Their  own  gods 
indeed  will  prove  helpless  (iL  11),  but  this  is  not  enough  to  turn 
their  eves  towards  Jehovah.  Here,  therefore,  there  is  in  his 
«0chatology  a  sensible  lacuna,  from  which  Isaiah's  construction  is 
fr»e,  and  a  commencement  of  the  tendency  to  look  at  things  from 
a  merely  Israelite  standpoint,  which  is  so  notable  a  feature  of  the 
bter  Apocalyptic 

There  ii  no  imrv-jflaot  separate  eommentar>'  on  Zephantah  :  the  studeot  must 
nUt  to  the  coinnipiilaries  on  the  minor  prophets  (see  Hosea).  The  rcfctive 
section  io  Duhm,  Tktoloyit  dtr  PropheUn,  deaervea  attention.  An  apocryphal 
pvDpbecy  ascribed  to  Zephanioti  is  quoted  by  Clement  of  Alexandria,  5froma{a, 
».  II,  ITS  (W.  R.8.) 

ZEPHYRINT'S,  St,  bishop  of  Rome  from,  about  202 
to  26th  Auguist  217,  succeeded  Victor  I.  He  i.s  described 
as  a  inaa  of  little  intelligence  or  strength  of  character, 
and  the  somewhat  important  controversies  on  doctrine  and 
discipline  that  marked  hi.s  pontificate  are  more  appropri- 
ately associated  with  the  name  of  HiPPOLvrns  (y.v.)  and 
of  Calixtus,  his  principal  adviser  and  afterwards  his  suc- 
cessor ^see  Popedom,  vol.  xix.  p.  489). 

ZEPHYRCS,  the  west  wind,  brother  of  Boreas,  the 
north  wind,  was  the  son  of  the  Titan  Astraeus  and  Eos, 
.the  dawn  (Hes.,  Thtog.,  579),  and  had  his  palace  in  Thrace 
(/?.,  ix.  5  ;  Od.,  V.  295).  ■  He  was  married  to  Chloris,  the 
goddess  of  flowers  (Ov.,  Fast.,  v.  195),  by  whom  ho  had 
a.^«OD,  Carpus  ;  by  the  harpy  Podarge  he  was  also  the 


father  of  Xanthus  and  Balius,  the  horses  of  Achilles  (//.,i 
xvi.  ITiO). 

ZEU.VFSHAX,  an  independent  "circle"  or  province  of 
Riissinu  Turkestan,  includes  tlie  valley  of  tlie  river  Zcraf- 
shnn  from  its  sources  to  Katty-Kuigan,  as  well  as  the' 
mountains  which  bound  tho  valldy  to  tho  north  and  .^outh.l 
It  is  tho  Sor.Dl.ix.i  (7.''.)  of  the  ancieuti;,  famed  for  its 
fertility,  which  is  due  to  the  waters  of  tho  Polytinietus.' 
The  present  Russian  province  of  Zerafshan,  which  is 
densely  peopled  along  the  course  of  the  river,  has  a  length 
of  nearly  250  miles  from  west  to  east,  a  width  of  from  50 
to  100  miles,  and  an  area  of  19,665  square  miles.  'It  is 
bounded  on  the  W.  by  Bokhara,  on  tho  N.  by  tho  Kizil- 
kura  Desert  of  Syr-Daria  and  the  I!u.s.sian  province  of 
Ferghana,  on  tho  E.  by  the  Alai  plateau,  and  on  the  S.  by 
the  vassal  khanates  of  Bokhara, — Karategin,  Hissar,  Shahr- 
i-Syabs,  and  Kar.«hi.  High  chains  of  mountains  enclose 
the  province  ou  three  sides.  To  the  north  are  tho  Turke- 
stan Mountains,  which  separate  the  tributaries  of  tho  Syi* 
from  those  of  the  Amu,  riring  to  22,000  feet  in  theit' 
highest  snow-clad  peaks,  and  •crossed  by  but  few  pas.ses,' 
which  themselves  range  from  10,000  to  13,000  feet.  In 
the  west  the  Turkestan  Jlountains  are  joined  by  the  Nura^ 
tau  Mountains,  which  have  a  north-westerly  direction 
(see  Turkestan).  In  the  south-east  the  valley  of  the 
Zerafshan  is  sei>arated  from  that  of  the  Surkhab  by  the 
grand  snow-clad  Hissar  Range,  which  runs  from  north-east 
to  south-west,  and  by  several  chains  parallel  to  it,  while 
fart^ier  west  a  series  of  mountains,  partly  running  also 
towards  the  south-west  and  partly  towards  the  north-west,^ 
separate  it  from  the  Bokhara  plains  of  the  Amu.  •  The 
^lowest  passes  across  these  chains  have  altitudes  of  npt  less, 
than  7000  feet.  But  the  valley  of  the  Zerafshan  liesl 
broadly  open  towards  the  steppes  in  the  west,  and  has] 
supplied  an  easy  route  for  the  railway  from  the  Caspian' 
by  Merv  to  Samarkand. 

Granites  and  all  kinds  of  crystalline  slates  are  widely  developed 
in  the  mountains  which  enclose  Zerafshan.  Carboniferous  lime- 
stones are  met  with  in  the  west;  but  the  great  bulk  of  the  deposits 
which  overlie  the  cr)*stalline  slates,  and  are  raised  to  the  greatest 
heights  in  the  highlands,  belong  to  a  more  recent  geological  time, 
namely,  to  the  Secondar}' — chiefly  Chalk — and  Tertiary  periods.  The 
Zerafshan  valley  owes  its  fertility  to  the  thick  terraces  of  loess 
which  surround  tho  base  of  the  mountains  and  sometimes  reach  a 
thickness  of  100  feet 

The  Zerafshan  river,  wliich  owes  its  name  ("gold-spreading")  prob- 
ably more  to  the  fertility  it  brings  than  to  the  gold  which  is  found 
in  very  small  quantities  in  its  sands,  rises  under  the  name  of  Match! 
from  a  large  glacier,  fed  by  the  high  peaks  which  rise  at  the  junction 
(improperly  called  Kok-su)  of  the  Turkestan  Mountains  with  the 
Alai  Range.  The  altitude  of  the  glacier  is  about  9000  feet,  and 
thence  the  Zerafshan  flows  due  west  in  a  narrow  valley,  with  a  faH 
of  not  less  than  40  feet  per  mile.  Several  villages  are  scattered  over 
the  slopes  of  the  mountains ;  and  some  thirty  briilges,inaclc  of  poplar 
trees  felled  across  tho  river  and  swaying  under  the  weight  of  tli^ 
foot  passenger,  furnish  means  of  communication.  After  a  course 
of  nearly  100  miles  in  the  mountains  the  Zerafshan  receives  from  tho 
left  the  Fan,  with  the  Yagnob,  which  flows  in  a  high  longitudinal 
valley,  separated  from  tho  main  river  by  tho  lofty  Zerafshan  Range.' 
About  Pendjakent  it  enters  on  its  middle  course  along  a  broad 
valley  from  20  to  50  miles  wide.  Large  aryks,  or  irrigation  canals/ 
one  of  which  is  50  miles  in  length  and  has  all  the  appearance  of  ^ 
river,  distribute  the  waters  of  the  Zerafshan  over  the  valley,  whilrf 
the  river  itself  divides  into  two  great  branches,  10  to  12  miles  apart, 
forming  a  large  island,  the  Miankal,  which  is  tho  most  fertile  part 
of  the  province.  A  dam  keeps  up  the  water  in  the  southern  branch, 
Kara-Daria,  close  by  which  is  situated  Samarkand  {fj.v.),  and  five 
large  aryhs  distribute  its  water  over  the  fields.  Numberless  canals 
drain  off  its  waters  farther  west  in  the  neighbourhood  of  the  city  of 
Bokhara,  so  that,  after  carrying  an  insignificant  volume  of  water 
to  the  small  Lake  Kara-kul,  it  stops  its  course  there,  some  30  miles 
from  tho  Amu-Daria,  of  which  it  formerly  w-as  an  affluent. 

The  population  of  Zerafshan  was  reckoned  at  351,900  in  1883. 
The  bulk  of  the  inhabitants  are  Uzbegs  and  Tajiks,  the  remainder 
consisting  of  a  few  thousand  Persians,  Hindus,  and  Jews  respect- 
ively ;  the  Russians  are  mainly  military,  civil  functionaries,' 
merchants,  and  a  few  peasant  settlers,,  t  Wheat,  barley,  rice,  and 
other  cereals,  as  also  lucerne,  are  widely  oullivated,  and  the  gardens 
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of  Zerafshan  »re  beantiful.  A  variety  of  wttr  trades  »«  carried 
OD  in  the  torrns  and  villages. 

Zenirshaa  is  diridej  into  three  districts,  the  chief  tovns  of  which 
are  Samarkand  (36,000  iohabitants),  now  connected  by  rail  with 
Bokhara,  Merv,  and  Mikhailo«k  on  Erasnorodsk  Bay  in  the  Cas- 
pian Soa  ;  Kattv-Korpan  (4425^  clois  by  the  frontier  of  Bokhara  ; 
and  I'enJj^h'.'nt  (ISSO),  chief  town  of  the  mountain  district  of  the 
upfM?r  Z?raf  haa,  known  as  Eohiston. 

ZERBST,  a  manufacturing  town  in  the  duchy  of 
Anhalt,  Germany,  13  situated  on  the  Nuthe,  1 1  miles  north- 
west of  Dessau  and  21  south-east  of  Magdeburg.  It  con- 
tains five  churches,  one  of  which  (St  Nicholas),  built  in 
1416-88,  is  a  good  example  of  the  Late  Gothic  style  as 
developed  in  Saxony,  with  its  spacious  proportions,  groined 
vaulting,  and  bare  simple  pillars.  Tha  town-house  dates 
from  abou^  1480,  but  it  was  disfigured  by  additions  in 
the  beginning  of  the  17th  century.  The  palace  (1681- 
1750)  has' been  used  as  a  depository  of  archives  since 
1872.  There  are  several  quaint  old  houses,  with  high 
gables,  in  the  market-place,  in  the  middle  of  which  stand 
a  Roland  column,  of  about  1445,  and  a  bronze  figure  known 
as  the  "  Butterjungfer "  (butter-girl),  of  uncertain  origin 
and  meaning,  but  now  regarded  as  the  palladium  of  the 
town.  The  old  Franciscan  monastery,  with  fine  cloisters, 
founded  in  1250,  contains  the  gj'mnasium  ;  a  nunnery  of 
1214  has  been  converted  into  barracks;  and  the  Augustinian 
monastery  of  1390  has  been  a  hospital  since  1525.  The 
site  of  the  old  fortifications  is  occupied  by  pretty  pro- 
menades. Gold  and  silver  articles,  silk,  plush,  cloth, 
leather,  soap,  starch,  chemicals,  and  carriages  are  among 
the  chief  manufactures.  Iron-founding  is  carried  on ; 
and  several  breweries  are  engaged  in  the  preparation  of 
Zcrbster  bitter  beer,  which  enjoys  considerable  repute. 
Market-gardening  la  also  a  profitable  industry  at  Zerbst. 
The  population,  almost  entirely  Protestant,  was  15,069 
in  1885 ;  in  1849  it  was  9350. 

Zerbdt  is  an  ancient  town,  mentioned  in  919.  In  1307  it  came 
into  the  poaiession  of  the  Anhalt  family,  and  from  1603  till  1793 
was  the  capital  of  the  collateral  branch  of  Anhalt-Zerbst  la  1793 
it  passed  to  iSnhalt- Dessau. 

ZEUS,  the  chief  deity  of  ancient  Greek  religion,  bears 
a  name  which  almost  certainly  means  "sky."  His  title  is 
identified  by  ttymologiats  with  the  Sanskrit  Dyaus,  the' 
"  bright  one,"  "sky,"  though  his  legend  and  place  in  religion 
ara  not  closely  akin  to  those  of  the  Vedic  deity.  It  seems 
nearly  certain  that  the  peoples  who  speak  Aryan  languages 
had  at  some  remote  time  a  common  word  for  the  sky, 
and  nothing  can  be  more  probable  than  that  they  also 
worshipped  the  vault  of  heaven.  In  what  sense  the  sky 
may  hav4  been  an  Aryan  deity  before  the  distant  and 
obscure  process  called  the  Aryan  dispersion,  it  is  not 
possible  with  certainty  to  say.  The  followers  of  Mr 
Herbert  Spencer  might  not  incon.^i.'itcntly  suppose  that 
there  was  once  an  Aryan  medicine-man  or  chief  named 
Sky,  and  that  on  his  death  hia  gho'it  was  worshipped 
and  his  cult  finally  blended  with  that  of  the  actual 
natural  phenomenon.  Or,  again,  it  might  bo  argued 
that  the  sky  was  originally  adored  bs  a  sj-mliol  of  the 
Infinite,  and  that  men,  losing  the  original  conception, 
and  milled  by  the  jjcrsonal  appearance  of  the  name  aa 
other  words  for  sky  Iwcamo  more  familiar,  wero  deceived 
into  the  l>cliof  that  "  sky  "  was  a  |<<!r»onal  deity.  Or,  once 
more,  theorists  might  urge  that  Sky  was  first  worshipped 
At  a  itagQ  of  early  fannr,  when  all  things  in  nature  were 
looked  on  as  pcrvmal  and  of  human  parts  and  paBsifwi.', 
while  later  the  sky  oank  liark  into  the  category  of  lil'c!f;a 
thinga,  leaving  Z«us  as  a  distinct  personal  bcipg  and  deity. 
Other  hypothpsCT  might,  no  doubt,  Ihs  invented,  but 
unhappily  wo  have  no  means  of  proving  their  hist^rirnl 
aecurary.  It  is  a  common  thin/f  among  Inrkwanl  rarc-i, 
for  ciamplo  on  the  Gold  Coant,  to  find  Sky  worshipped  as 
a  god,   or  rt:gardc<l  ■*  the  dwelling -place  of  irods      Huw 


and  in  what  manner  such  conceptions  were  attained  by  the 
ancestors  of  the  ancient  Greeks  we  can  never  know  as  a 
matter  of  fact 

Coming  to  historical  and  documentary  evidence,  our 
earliest  knowledge  of  Zeus  is  derived  from  the  Homeric 
and  Hesiodic  poems.  It  is  very  probable  that  in  the  legend 
and  ritual  of  remote  towns  and  temples  in  Greece  we  hav« 
traces  of  a  conception  of  Zeus  much  older  than  that  whidi 
meets  us  in  Homer.  But  Homer'  and  Hesiod  are  the 
most  ancient  literary  testimonies ;  next  to  these  come  the 
speculations  of  the  early  philosophers  and  the  writings  of 
the  lyric  poets,  Pindar,  Herodotus,  and  the  tragedians. 
Finally,  we  have  the  Zeus  of  the  philosophers  of  the  central 
period, — Plato  and  Aristotle, — and  the  Zeus  of  the  later 
philosophic  periods  down  to  the  prevalence  of  Christianity. 

By  the  time  that  Zeus  meets  us  in  Homer  he  has 
wandered  far  from  the  original  conception  of  him.  What- 
ever that  may  have  been,  Zeus  cannot  have  been  first 
imagined  i«  an  age  of  advanced  society  on  the  heroic 
system,  tiiat  is,  in  an  age  of  the  fully  developed  monogam- 
ous family  of  city  states  each  governed  by  a  king,  and  of 
a  general  loose  confederation,  with  a  kind  of  vppcr  and 
lower  house, — the  prince's  council  and  the  assembly  of  the 
people.  It  is,  however,  on  the  model  of  such  a  society  that 
the  Olympian  consistory  is  organized  in  Homer,  with  Zeus 
for  the  bretwalda,  the  principal  chief  of  the  gods.  Such 
a  position  Zeus  holds  in  Homer.  The  poet  represents  him 
as  anthropomorphic, — a  powerful,  humorous,  amorous  ruler, 
sometimes  troubled  by  disputes  among  his  younger  brethren, 
— Hades  and  Poseidon, — his  wife,  and  his  children.  Hia 
claim  to  supreme  authority  is  based  on  primogeniture  (/f., 
XV.  187),  whereas  in  Hesiod  Zeus  is  the  successful  youngest 
son  of  Cronus.  Both  poets  agree  that  he  has  overthrown 
the  paternal  dynasty,  and  established  his  own  power  after 
violent  struggles.  The  legends  in  Hesiod  are  full  of  ugly 
and.  puerile  fables  and  conceits,  dating  doubtless  from 
remote  and  uncivilized  antiquity.  Though  Zeus  be  so 
much  of  a  magnified  mas  in  Homer,  there  are  probably 
traces  of  the  elemental  conception,  and  his  union  with  Hera 
{II.,  xiv.  152)  on  the  crest  of  Idi  may  be  a  poetic  memory 
of  the  old  story  ofi  Heaven  wedding  Earth,  though  Hera 
cannot  as  a  rule  bo  regarded  as  a  form  of  G.x'a  or  of 
Demeter.  '  While  among  the  gods  Zeus  is  a  father, 
brother,  and  emi)cror,  Homeric  men  sometimes  use  hia 
name  as  we  might  use  that  of  God,  in  a  religious  r&thct 
than  in  a  mythological  sense.  Now  regarded  as  subject  to 
Fato,  so  that  ho  cannot  save  even  his  own  children  from 
her  decree,  cLscwhere  he  seems  to  hold  the  gifti  of  Fate  in 
his  own  hand  :  from  two  vast  jars  he  deals  out  good  and 
evil  to  mankind.  Where  morals  are  concerned,  he  sanctions 
the  oath  (//.,  iii.  227)  both  in  this  world  and  the  next, 
and  he  is  the  friend  of  strangers  and  suppliants,  the  patros 
of  the  hospitable  hearth.  In  Homer  Zeus  does  not  assume 
the  form  of  the  lower  animals,  and  in  the  strange  passage 
where  he  recounts  his  loves,  the  Lcporello  of  his  own  Dom 
Juan,  he  says  nothing  of  those  well-known  disgtii.se.v  -Jim 
Hesiod  the  old  wild  tales  revive,  and  we  learn,  for  example 
(Theog.,  886  ;  compare  the  scholiast),  that  Zeus  swallowed 
his  own  wife.  Metis,  after  inducing  her  to  take  the  shape 
of  a  fly,  just  as  Piuu-in-Boots  got  rid  of  tho  ogre  who 
turned  himself  into  a  mouse.  In  Hesiod,  too,  wo  have  the 
talo  of  Prometheus  ond  Pandora,  a  tale  which  afforded  such 
an  adinirablo  themo  for  moral  handling  by  .^^schyliw.' 
Zeus  tempted  Kpimcthcus  by  the  aid  of  tho  woman  Pan- 
dora ;  hence  came  death  into  tho  world  and  all  our  woe. 
Then  Prometheus  pitied  and  ai<lcd  men,  whom  Z«'us  had  , 
intended  to  destroy,  and  tho  hero  was  fixed  to  a  rock  in 
Caucasus  by  "rdcr  of  the  god.  The'  myth  may  1>c  alio- 
gnrize<l  in  n  dorcn  ways,  and  jierhaps  may  I>o  talten  to 
mean  Ihnt  man  docs  not  incrooilo  bap]>in6*s  by  incica-Ung 
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knowloxlj^',  science,  and  the  ftrts  of  life.  Without  the  gifU 
of  IV^motht'iis  carried  to  wimt  Horace  would  have  thought 
.•»  i.nifano  pitch  of  perfection,  wc  should  not  have  reached 
r:  sicrn  industrialism  and  the  horrors  of  modern  war.  In 
llo-uJ  Prometheus  may  stand  for  humanity  vainly  strug- 
;  ill,'  to  l>e  i>owerfu!  and  happy  against  that  inflexible  and 
rithkvss  1.1W  which  is  Zeus  And  what  shall  the  end  be? 
How  shall  the  ways  of  Zeus  l>e  justitictl  to  men,  and  man's 
rvk'lion  bo  justified  to  Zeus!  We  no  more  know  how 
.r>  lijlus  solved  the  problem  mythically  than  we  can  dis- 
cuvir  the  actual  solution.  The  idea  that  another  shall 
Toluntarily  take  the  place  of  Prometheus  (/Esch.,  Prom. 
,  I'lu-f.,  1026)  naturally  recalls  the  theory  of  the  Atonement. 
•To  such  mysteries  docs  the  Greek  mind  attain,  and  in  such 
ultimate  perplexities  is  the  conception  of  Zeus,  the  Bon 
J>ieu  of  the  Homeric  Olympian  festivals,  involved. 

At  the  opposite  pole  from  the  Hesiodic  Zeus  is  the  Zeus 
who  practically  means  the  unknown  god,  as  Terpander  sings, 

or,  as  the  Orphic  hymn  (whatever  its  date)  proclaims  lii*" 
SVi'f  if^X^,  Ze^t  /i/ffjo,  Aibi  5'  /jc  virra  Htvktoi. 

Thus  Zeus  becomes  a  shorthand  symbol  for  the  pantheistic 
deity. 

The  Zeus  ot  pure  religion  and  of  speculation  is  very 
different  from  the  Zeus  of  ritual  and  of  local  myth.  To 
ritual,  and  to  the  local  mj-ths  treasured  by  priests,  which 
often  tried  to  explain  the  ritual,  we  owe  the  unbecoming 
anecdotes  of  Zeus  as  the  god  who,  in  the  form  of  ant,  snake, 
bull,  eagle,  and  so  forth,  made  love  to  the  daughters  of  men. 
On  this  point  reference  may  be  made  to  the  work  of  the 
i>resent  writer,  Mytlis,  Jiitual,  and  Keligion  (ii.  189).  The 
tiypothcsis  there  ofTered  is  that  the  Greeks  in  their  early 
uncivilized  state,  dwelling  in  tribes  and  in  scattered  kraals 
or  villages,  retained  traditions  like  the  totemic  and  magical 
beliefs  i-f  Ked  Indians  or  Australians.  When  they  became 
more  united  and  more  civilized,  they  did  not  drop  wliolly 
the  faith  that  they  were  descended  from  animals,  nor  wholly 
forget  such  tales  as  the  Indians  tell  of  Manibozho  and  the 
Australians  of  Punjel,  but  they  transferred  the  old  anec- 
dotes to  Zeus.  In  place  of  saying,  "  We  descend  from  a 
bull,"  they  said,  "  We  descend  from  Zeus,  who  for  purposes 
of  amorous  disguise  took  the  shape  of  a  bull,"  or  a  swan, 
or  an  ant,  as  the  case  might  be.  Probably  some  foreign 
legends,  Phcenician  or  African,  were  also  borrowed  and 
attached  to  Zeus.  If  this  be  a  correct,  as  it  seems  a 
possible,  hypothesis,  then  it  will  be  well  to  be  cautious  in 
explaining  the  myths  about  Zeus  as  if  they  were  all  of 
elementary  origin,  and  all  expressed  in  images  some  natural 
process  or  series  of  natural  phenomena.  We  must  regard 
Zeus  as  an  extremely  difficult  complex,  in  which  elemental 
myths,  inyths  of  savage  fancy,  myths  of  perverted  history, 
theories  of  early  natural  philosophy,  and  the  ideas  of  panthe- 
istic speculation  are  all  confusedly  mingled.  He  is  the  sum 
of  the  religious  thought  of  Hellas,  formed  in  the  numberless 
ages  between  savagery  and  complete  civilization.  He 
received  human  sacrifices  even  after  the  Christian  era  ;  yet 
long  before  it  he  all  but  corresponded  to  the  Unknown 
Substance  of  Spcneerian  philosophy.  (See  Plato,  Hep.,  viii. 
56.5  D  ;  Suidas,  ».r.  "  Laphystius.")  A  summary  of  the 
&US  myths  w  ill  be  found  in  Dr  William  Smith's  Dicllonary 
of  Classical  Mythology.  For  a  comparison  between  the 
character  and  attrifcutes  of  Jupiter  and  Zeus,  see  the  article 

JPPITEP 

Among  moucm  works  io  which  the  character  and  legend  of  Zctis 
•re  dUcuswU  majr  be  recommended  Wclcker's  Gruchischt  GiUvrlchre 
(Gottiiigen,  1857);  Preller's  Griechixhe  Mythcto^ie  {^tMn,  1872); 
the  Stlrclcd  Euai/t  of  Mr  Max  Miiller  ;  Lc  Scnlhnenl  JUligieux  en 
Grict  of  M.  Jules  Grrard  (3d  ed.,  Paris,  1887) ;  and  C.  0.  Muller's 
Inlroduetim  to  a  ScUittifi:  System  of  Mylhotajy  (Eng.  transl., 
LoodoD,  18H).  The  (ubjcct  has  not  yet  been  reached  (1888)  in 
BosKhcr's  great  Lcxlkorn.    The  authorities  named  will  introduce  the 


icaiU'r  in  turn  to  other  anthers,  tht^ir  rcsoari'hcfi  nnd  speculations. 
lloyiie's  Ai^UiAorus  {KjKAixw^vWy  ISOit)  is  also  iisff-.il.  (,\,  L. ) 

ZEUXIS,  a  Greek  painter,  who  flourished  about  420- 
390  B.C.,  and  described  himself  as  a  native  of  Heraclea, 
meaning  probably  the  town  in  Magna  Gr;ecia.  To  this 
neighbourhood  seem  to  point  the  facts  of  his  having 
painted  a  figure  of  Helena  for  a  temple  in  Crotcn,  of  his 
presenting  a  picture  of  Alcmena  to  the  jjeople  of  Agri- 
gcntum,  and  of  his  having  been,  in.  one  account,  a  pupil 
of  Damophilus  of  Himera  in  Sicily,  the  other  statement 
being  that  he  was  a  pupil  of  Neseus  of  Thasos.  After- 
wards he  appears  to  have  resided  in  Ephesus.  His  knowa 
works  are — 

(another 


1. 

Zeus  Surrounded  by  Deities. 

8. 

Alcmena,    possibly 

2. 

Eros  Crowned  with  Koscs. 

name  for  7. 

3. 

Wai^yas  Bound. 

9. 

Helena  at  Croton. 

4. 

Pan. 

:o. 

Penelope. 

5. 

Centaur  Family. 

11. 

Mcnclaus 

6. 

Boreas  or  Triton. 

12. 

Athlete. 

7. 

Infant  Hercules  Strangling 

13. 

An  Old  Woman. 

th<i  Seqients  in  Presence 

H. 

Boy  with  Grapes. 

• 

of  his    Parent.s,    Alcmena 

\h. 

CJrapcs. 

and  Amphitryon. 

16. 

Monochromes. 

17.  Plastic  works  in  clay. 
In  ancient  records  we  are  told  that  Zeuxis,  following 
the  initiative  of  Apollodoru.s,  had  introduced  into  the  art 
of  painting  a  method  of  representing  his  figures  in  light 
and  shadow,  as  opposed  to  the  older  method  of  outline, 
with  large  flat  masses  of  colour  for  drajieries,  and  other 
details,  such  as  had  been  practised  by  Polygnotus  and 
others  of  the  great  fresco  painters.  The  new  method  led 
to  smaller  compositions,  and  often  to  pictures  consisting 
of  only  a  single  figure,  on  which  it  was  the  more  easy  for 
the  painter  to  demonstrate  the  combined  effect  of  the 
various  means  by  which  ho  obtained  perfect  roundness  of 
form.  The  effect  would  appear  strongly  realistic,  as  com- 
pared with  the  older  method,  and  to  this  was  probably 
due  the  origin  of  such  stories  as  the  contest  in  which 
Zeuxis  painted  a  bunch  of  grapes  so  like  reality  that  birds 
flew  towards  it,  while  Parrhasius  painted  a  curtain  which 
even  Zetixis  mistook  for  real.  The  story  reads  in  Pliny 
(N.  II.,  XXXV.  65)  as  if  Parrhasius  had  brought  forward  a 
picture  with  an  apparent  curtain  hung  in  front  to  protect 
the  colours  from  the  light,  and  that  Zeuxis  had  tried  to 
pull  the  curtain  aside.  It  is  perhaps  a  variation  of  this 
story  when  we  are  told  (Pliny,  loc.  cit.)  that  Zeuxis  also 
painted  a  boy  holding  grapes,  towards  wliicli  birds  flew, 
the  artist  remarking  that  if  the  boy  had  been  as  well 
painted  as  the  grapes  the  birds  would  have  kept  at  a  dis- 
tance. But,  if  the  method  of  Zeuxis  led  him  to  real 
roundness  of  form,  to  natural  colouring,  and  to  pictures 
consisting  of  single  figures  or  nearly  so,  it  was  likely  to 
lead  him  also  to  search  for  striking  attitudes  or  motives, 
which  by  the  obviousness  of  their  meaning  should  emulate 
the  plain  intelligibility  of  the  larger  compositions  of  older 
times.  Lucian,  in  his  Zeuxis,  speaks  of  him  as  carrying 
this  search  to  a  novel  and  strange  degree,  as  illustrated 
in  the  group  of  a  Female  Centaur  with  her  Young.  When 
the  picture  was  exhibited,  the  spectators  admired  its  in- 
vention and  overlooked  the  skill  of  the  painter,  to  the 
vexation  of  Zeuxis.  The  pictures  of  Hercules  Strangling 
the  Serpents  to  the  astonishment  of  his  father  and  mother 
(7),  Penelope  (10),  and  Menelaus  Weeping  (11)  are  quoted 
as  instances  in  which  strong  motives  naturally  presented 
themselves  to  him.  But,  in  spite  of  the  tendency  towards 
realism  inherent  in  the  new  method  of  Zeuxis,  he  is  said 
to  have  retained  the  largeness  of  form  which  had  charac- 
terized his  predecessors.  Of  all  his  known  works  it  would 
be  expected  that  this  quality  would  have  appeared  best  in 
his  famous  picture  of  Helena,  for  this  reason,  that  we 
cannot  conceive  any  striking  or  effective  incident  for  him 
ia  her  career.     In  addition  to  this,  however,  Quiutilian, 
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statss  (Inst.  Orat.,  xii.  10,  l)  that  in  respect  of  largenes? 
of  form  Zeuiis  had  followed  Homer,  while  there  is  the 
feet  that  he  had  inscribed  two  verses  of  the  Iliad  (iiL 
156  »;.)  under  his  figure  of  Helena.  As  models  for  the 
picture  he  was  allowed  the  presence  of  five  of  the  most 
beautiful  maidens  of  Croton  at  his  own  request,  in  order 
that  he  might  be  able  to  "  transfer  the  truth  of  life  to  a 
mute  image."  Cicero  (i)« /niTn<.,  ii.  1,  1)  assumed  that 
Zeuiis  had  found  distributed  among  these  five  the  various 
elements  that  went  to  make  up  a  figure  of  ideal  beauty. 
It  should  not,  however,  be  understood  that  the  painter 
had  made  up  his  figure  by  the  process  of  combining  the 
good  points  of  various  models,  but  rather  that  he  found 
among  those  models  the  points  that  answered  to  the  ideal 
Helena  in  his  own  mind,  and  that  he  merely  required  the 
models  to  guide  and  correct  himself  by  during  the  process 
of  transferring  his  ideal  to  form  and  colour.  This  picture 
also  is  said  to  have  been  exhibited  publicly,  with  the  result 
that  Zeuxis  made  much  profit  out  of  it.  By  this  and 
other  means,  we  are  told,  he  became  so  rich  as  to  rather 
give  away  his  pictures  than  to  sell  them.  He  presented 
his  .\lcmena  to  the  Agrigentines,  his  Pan  to  King  Arche- 
laus  of  Macedonia,  whose  palace  he  is  also  said  to  have 
decorated  with  paintings.  According  to  Pliny  {N.  H., 
XXIV.  C2),  he  made  an  ostentatious  display  of  his  wealth 
at  Olympia  in  having  his  name  woven  in  letters  of  gold 
on  his  dress.  But,  as  there  would  not  be  much  ostenta- 
tion in  that,  and  as  Pliny  at  times  makes  mistakes  in 
translating  from  his  Greek  sources,  it  is  possible  that 
Zeuxis  may  merely  have  presented  some  piece  of  tapestry 
to  a  temple  at  Olympia  with  the  customary  inscription 
Voven  in  letters  of  gold.     Under  his  picture  of  an  Athlete 

il2)  he  wrote  that  "It  is  easier  to  revile  than  to  rival" 
/iw/xijarrai  r»s  fiakXov  rj  /ii/i*J<r«Tat).  A  contemporary', 
Isocratea  (De  I'ermut.,  2),  remarks  that  no  one  would  say 
that  Zeuxis  and  Parrhasius  had  the  same  profession  as  those 
persons  who  paint  pinahia,  which  is  equivalent  to  the 
vase-painters  of  the  time.  We  possess  many  examples  of 
the  vasc-paiiiting  of  the  period  ctVca  400  B.C.,  and  it  is 
noticeable  on  them  that  there  is  great  freedom  and  facility 
in  drawing  the  human  form,  so  as  to  suggest  roundness 
and  perspective.  In  the  absence  of  fresco  paintings  of 
that  date  we  have  only  these  vases  to  fall  back  upon. 
Yet,  with  their  limited  resources  of  colour  and  perspective, 
they  in  a  measure  show  the  infiuence  of  Zeuxis,  while,  as 
would  be  expected,  they  retain  perhaps  more  of  the  large- 
ness of  form  of  older  times.  It  is  said  that  ho  died  of 
laughter  at  the  quaintncss  of  a  picture  be  bad  oaintcd  of 
an  Old  Woman. 

ZHITO.MIK,  or  JiTostrn,  a  town  of  western  Russia, 
capital  of  the  government  of  Volhynia,  is  situated  on  the 
Tetertff  river,  640  miles  to  the  south-west  of  Mo.icow. 
The  railway  which  connects  Riga  and  Kiinigsberg  with 
Odessa,  via  Bcrditchcff,  passes  within  27  miles  of  the 
ol<l  Lithuanian  city  without  sending  a  branch  towards  it ; 
and  the  whole  place,  with  its  old  atiandoned  mansions  of 
Ihr  Polish  nobility,  has  an  air  of  decay.  Nor  is  it  rich  in 
hi«t'.rliAl  m'.  '.  its  troubled  jxist,  its  churches  and 

rath'-lral  m  •  from  the  IStli  century.     Iti  px)iiu- 
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Lithuanian  rule  in  1320,  and  dnring  the  15th  century  wm  one  of 
the  fifteen  chief  cities  of  the  kingdom.  Later  on  it  became  jvart  of 
Poland,  and  when  the  Cossacks  rose  under  Khmclnitsky  (16  jl)  they 
sacked  the  town.  It  benime  aunexed  to  Russia  aloncr  with  the  re^t 
of  the  Ukraine. 

ZIMJIERMANN,  JoHAN-N-  Georg,  Rittek  vos  (172S- 
1795),  a  Swiss  philosophical  writer  and  physician,  was  bom 
at  Brugg,  in  the  canton  of  Aargau,  on  8th  December  1726. 
He  studied  at  Gottingen,  where  he  took  the  degree  of 
doctor  of  medicine.  Afterwards  he  practised  as  a  physician 
in  his  native  place,  and  here  he  wrote  Vebrr  die  Einsamieit 
(1755)  and  Vom  Xationahtol!  (X'ib^).  These  books  made 
a  great  impression  in  Germany,  and  were  translated  into 
almost  every  European  langixage.  They  are  now  only  of 
historical  interest.  In  Zimmermann's  character  there  was 
a  strange  combination  of  sentimentalism,  melancholy,  and 
enthusiasm ;  and  it  was  by  the  free  and  eccentric  expres- 
sion of  these  qualities  that  he  excited  the  interest  of  his 
contemporaries.  Another  book  by  him,  wTitten  at  Bragg, 
Von  der  Erfahmng  in  der  Arzneimssenscha/t  (17G4),  abo 
attracted  much  attention.  In  1768  ho  settled  at  Hanover 
as  private  physician  of  George  III.  with  the  title  of  Hofrath. 
Catherine  IL  invited  him  to  the  coiirt  of  St  Petersburg, 
but  this  invitation  he  declined.  He  attended  Frederick 
the  Great  during  that  monarch's  last  illness,  and  aftcr\\'ards 
issued  various  books  about  him,  of  which  the  chief  were 
Ueber  Frederich  den  Grassen  und  mcine  L'nierrcduny  mil  Vim 
hirz  vor  seinem  Tode  (1788)  and  Fraymente  iiber  FriedricK 
den  Grossen  (1790).  These  writings  display  extraordinary 
personal  vanity,  and  convey  a  wholly  false  impression  of 
Frederick's  character.  Zimmermann  died  at  Hanover  on 
7th  October  1795. 

See  Zimmennann't  Briffe  an  einige  seiner  Freundt  in  der  Scktctii 
(1S30)  and  ISodetoann's  Johann  Gcorg  Zimmermann  (1878). 

ZINC,  the  name  both  of  an  important  useful  metal  an<r 
of  the  element  of  which  the  metal  consists.  Zinc  as  a 
component  of  brass  had  currency  in  metallurgy  long  before 
it  became  known  as  an  individual  metal.  Aristotle  refers 
to  the  alleged  fact  that  the  Mossinecians  produced  a  bright 
and  light-coloured  xaAKos,  not  by  addition  of  tin,  but  by 
fusing  up  with  an  earth.  Pliny  explicitly  speaks  of  a 
mineral  cadmia  as  serving  for  the  conversion  of  copper  into 
auriehaUum,  and  says  further  that  the  deposit  (of  ZnO) 
formed  in  the  brass  furnaces  could  be  used  instead  of  the 
mineral.  The  same  process  was  used  for  centuries  after 
Pliny,  but  its  rationale  was  not  understood.  Stahl,  as  kto 
as  1702,  quoted  the  formation  of  brass  as  a  case  of  the 
union  of  a  metal  with  an  earth  into  a  metallic  compound  ; 
but  ho  subsequently  adopted  the  view  propounded  by 
Kunkel  in  1677,  th.it  cadmia  is  a  metallic  calx,  and  that 
it  dyes  the  coi)pcr  yellow  by  giving  its  metal  up  to  it.  In 
1597  Libavius  described  a  "|M;culiar  kind  of  tin  "  which 
was  prepared  in  India,  and  of  which  a  friend  hatl  given 
him  a  quantity.  From  his  account  it  is  quite  clear  that 
that  metal  was  rinc,  but  ho  did  not  rccogniw)  it  as  tho- 
metal  of  calamine.  It  is  not  known  to  whom  tho  discoveryi 
of  isolated  zinc  is  due  ;  but  wo  do  know  that  tho  art  of- 
rinc-smclling  wa.s  practised  in  England  from  obout  1730.' 
Tho  first  Continental  nine-works  were  erected  ot  Lic'go  in 
1807.  Tho  atomic  weight  of  rinc  is  G-'i.t"  (the  moan  of 
tho  rcsulUt  obtained  by  Marignac  and  liaubigny),  O—  16. 
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^•(mJ.  tbou|t))  •null,  rbombobedn  The  orJioary  on  is  mftMive. 
•o4  ift  '^onununtted,  orieD  Urf;«ly,  with  cUt.  tilica,  oxide  of  iron, 
boi  kuc  kike.  Sp.  gT.  4  to  it.  Sooiftinira  colourless,  but  as  a 
ralf  li<ht  grey,  yellow,  or  bufT-colourcU  Lustre,  vitreous.  It  is 
foutu'  in  asvxutioQ  with  silicates  or  hoc.  zinc-blende,  aod  lead 
ore*,  -hiedv  in  limestone  and  dolomitic  stratA,  at  the  Kelmisberg 
or  V'>.klle  VionlagBO  in  Belgium,  in  Pirhyshire  and  Northuinbcr- 
laoJ.  jnd  ID  Sitesia  ;  but  these  la^t  deposits  are  well  nigh  exhausted. 
lnv|:ulsr  deposits  occur  Dear  Santaoder  and  Cartagena  in  Spain, 
and  in  Sat  iinia.  At  Wiesloch  ia  Baden  a  yellow  variety  i-*  found, 
which  contains  as  much  ax  3  per  cent  of  cadmium.  Smaller  per- 
etnlages  of  cadmium  are  met  with  in  many  other  zinc  ores. 

1*1  £ler:.  ic  Catamii%t,ihf  German  A*i?je/;inicr!(ZD0Si07+  H:0), 
is  »l»o  called  hcmimcrphvif  on  account  of  the  marked  hemimorphism 
in  its  (ortho-rhorobic)  crystals  Sp.  gr.  335  to  3  5.  Sometimes 
rolourleaa.  but  mor«  frtouently  Pttv,  yellow,  red.  green,  bicwn. 
blue.— always,  however,  light -colourful.  Lustre,  vitreous  The 
cnstals.  wben  heated,  exhibit  electric  polanty  ;  hence  the  nam". 
As  a  rule  tlicv  are  small  and  united  into  cuneifomi,  spheroidal,  or 
ki'lnev-shanet)  misaes  ;  there  are  also  granular,  dense,  and  earthy 
Tsnetiet  It  occurs  with  wiltemite  and  calamine  at  the  Altenberg 
near  Aix-la-Chapelle,  with  blende  and  lead  ore  at  Raibel  and  Bloi- 
t<rg  iQ  Cannthia,  near  Iserlohu  in  AVcstphalia,  at  Matlock  lo 
Derbyshire,  near  Tarnowitz  in  Silesia,  at  Olbucs,  Rezbanya  in  Hun- 
gary.'and  Kcrtchinsk  in  Siberia.  Amencsn  sources  are  at  Phcenix- 
ville  and  Frietleasnlle  in  PeDDS}ivaQia  and  in  the  Austin  mine 
in  Virginia. 

(5)  iyJUmiU,  anhydrous  ZnOSiOi,  occurs  in  New  Jersey  and  else- 
where ,  It  is  a  comparatively  rare  ore. 

(6)  irtiiC'£/n</«. or  shortly  BUnde  (ZuS). — The  five  ores  mentioned 
above,  as  indeed  all  oxidized  zinc  ores,  having  become  scarce,  most 
of  the  line  which  now  occurs  in  commerce  is  derived  from  zinc- 
Uaode.  This  ore  crvstallizes  in  combinations  of  the  two  tclrahedra 
and  other  forms  of  the  regular  system.  Sn.  gr.  39  to  4*2.  Colour, 
preen,  yellow,  red,  but  mostly  brown  or  black.  Colourless  crystals 
are  scarce  Lustre,  fatty  or  diamond-like.  The  ordinary  ore  forms 
crypto-crratfllline  or  fibrous  or  granular  masses,  which  sometimes 
rceaent  the  form  of  kidneys,  consisting  of  concentric  layers.  The 
rnestcrj'stalj  are  found  in  Franklm,  New  Jersey,  which  are  colour- 
leia  and  consist  of  pure  ZnS,  and  in  the  Pefias  ae  Europa,  Astunas 
(Spain),  io  which  lipoid  enclosures  are  often  met  with.  The  darker 
varieties,  which  always  include  more  or  les.^  of  foreign  sulphides, 
•re  found  lO  a  great  number  of  puces.  In  Cornwall.  Wales, 
Alston  Moor  in  Cumborland,  Teeaaale  in  Yorkshire,  Derbyshire, 
and  the  Isle  of  Man  dark-coloored  blende  is  found  in  the  lead- 
mining  distncts  with  galena,  ouartz,  and  limestone.  In  Belgium 
and  on  the  Rhine  ma&sivo  btende  occurs  with  iron  pyrites  and 
^lena  ,  this  ore  roouircs  a  great  deal  of  sorting  to  become  fit  for 
sniclting.  In  Sweden  btende  is  frequently  found:  at  Ammeberg 
on  Lake  Wcttrr  a  vast  deposit  occure  in  the  gneiss.  To  English 
miners  blende  is  known  as  "  black  Jack,"  to  toe  South  AmencanB 
A3  "cliumbe."     The  principal  American  depoaita  are  in  Missoun. 

Metallurgy  — Oxide  of  zinc,  like  most  heavy  metallic 
oxides,  is  easily  reduced  to  the  metallic  state  by  heating  it 
to  tedoess  ^nth  charcoal ,  but,  as  zinc  has  the  exceptional 
property  of  being  readily  volatile  at  the  temperature  of  its 
reductioD,  the  operation  must  be  carried  out  in  some  kind 
of  retort,  and  the  zinc  be  recovered  as  a  distiJIate.  To  pure 
red  zinc  ore  the  operation  of  distilling  with  charcoal  might 
be  applied  quit«  directly ,  and  the  same  might  be  done 
with  pure  calamioe  of  any  kind,  because  the  carbonic  acid 
of  carbonate  of,  zinc  goes  off  below  redness  and  the  silica 
of  silicate  of  zinc  only  retards,  but  does  not  prevent,  the 
reducing  action  of  the  charcoal.  Zinc-blende,  however, 
h^ing  sulphide  of  zinc,  is  not  directly  reducible  by  char- 
coal;  but  it  \a  easy  lo  convert  it  into  oxide  by  roasting 
the  sulphur  goes  off  as  sulphurous  acid,  whilst  the  zinc  re- 
moiua  in  the  (infusible)  form  of  oxide,  ZnO.  In  practice, 
however,  wc  never  have  to  deal  ivith  pure  zinc  minerals,  but 
with  complex  mixtures,  which  must  6rst  of  all  be  subjected 
to  mechauical  operations,  to  remove  at  least  part  of  the 
gangue,  and  if  possible  also  of  the  heavy  metallic  impurities 
(beo  METAU.rE07,  vol.  xvi.  p.  59  aq).  And,  supposing 
tins  to  be  done,  the  ore,  even  if  it  is  not  blende,  must  be 
roojsted,  \n  order  to  remove  all  volatile  componenta  as  com- 
pletely as  possible,  because  these,  if  allowed  to  remain, 
would  carry  tway  a  large  proportion  of  the  zinc  vapour 
'luring  the  distillation.  If  the  zinc  is  present  as  blende, 
tl^is  operation  offers  considerable  difficulties,  because  in  the 
roosting  p:x3^  tb*:  AuJpbids:  of  zinc  pas&cs  in  the   Grst 
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instanco  into  sulphate,  which  demands  a  high  temperature 
for  its  conversion  into  oxide.  Another  point  to  be  coo 
sidored  in  this  connexion  is  that  the  masses  of  sulphurous 
acid  evolved,  being  destructive  of  vegetable  life,  are  ao 
intolerable  nuisance  to  the  neighbourhood  in  which  the 
operations  take  place. 

Hascnclcvcr  and  lUlbig  have  constructed  a  fumaco  by  which 
some  two  thirds  of  tho  sulphurous  acid  can  be  conducted  iot» 
chambers  and  coq^ensed  into  the  uiteful  form  of  oil  of 
vitriol.  Figs.  1,  2,  and  3  show  how  the 
constructed,  k  is  a  Siemens  gas  furnace, 
the  orifice  for  the  introduction  of  the  fuel 
pases  go  out  at  m,  where  they  mis  with  a 
the  flame  travels  between  the  sole  q  and 
the  bottom  of  the  mu 
goes  along  the  top  of  t 
the  flue  q  ,  it  passes 
slanting  canal  bb  and  1 
at  a  temperaluro  above 
fusing-point  of  antiinoi 
(432'  C.)-  The  ore  ia 
introduced  through  d 
tho  funnel  a  ,  it 
slides  down  tho 
aUntinc 
canal  bh 


Fio.  1. — LoDgitudiaal  sectioa  alougA  B  of  6g.  2. 


partition  waUa  d,  d,  which  follow  each  other  at  distances  of  half 
a  metre,  compel  it  to  spread  out  evenly  into  a  thin  layer.  The 
partition  w&Lla,  as  shown  by  fig.  3,  are  arranged  so  that  the  gases 
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■UonzoDtol  section  oJoog  C  O  of  f 
coming  from  the  mnffle  must  travel  along  an  undulating  Line  and 
lick  up  as  ranch  as  possible  of  the  sulphur  of  the  ore  From  the 
laat  compartment  e  the  gaseous  product  goes  hrst  to  a  cooling 
chamber,  and  thence  to  the 
vitriol  chamber  The  hol- 
low cylinder  /,  which  is 
cooled  internally  by  air 
while  made  to  revolve,  con- 
vcya  the  ore  m  instalments 
from  the  bottom  end  of  the 
canal  to  the  muffle.  At  in- 
tervals of  two  hours  it  is 
spread  evenly  on  the  hot-  ■^'8-  '*• 

tom  of  the  muffle,  and  at  last  ii  is  drawu  out  tbroogh  o  and  trans- 
ferred to  the  Bolo  9,  to  bo  finally  roabted  (**  todtgerostet ")  there. 
The  apparatus  work*?  veiy  aa  tie  facto  riJy  even  with  ores  poor  in 
sulphur  An  ore  containing  20  per  cent  of  eulphur  contained  at 
the  cud  /  of  the  iiKlined  canal  10  per  cent.,  at  the  end  o  of  the 
muffle  64  per  cent.,  and  at  \:x^X,  when  "  todtgerostet,"  only  1  "2. 
About  one-third  of  the  sulphur  is  lost,  i.£. ,  goes  out  through  the 
chimney,  as  SOj. 

The  oistillatlon  procefis  In  former  times,  espoaally  in  England, 
used  to  be  carried  ont  "  per  doscensum."  Tho  bottom  of  a  ipjcible 
is  perforated  by  a  pipe  which  projects  into  the  cruciblo  to  about 
two-thirds  of  its  hei^nL  The  powdery  mixture  of  ore  and  charcoal 
is. pot  into  the  crucible  around  the  pipe,  the  crucible  closed  by  di 
luted-on  lid,  and  placed  In  a  furnace  constructed  ao  as  to  permit 
of  the  lower  end  of  the  pipe  projecting  into  the  "sh-pit.  The  inc 
vapour  produced  descends  tnrough  the  pine  and  condenses  into 
liquid  zmc,  which  Is  collectftd  in  a  ladle  \cld  u/ider  the  outlet 
end  of  the  pipe.  Fop  fnanufocturing  jiuiposea  a  fornac-  similar 
to  that  used  for  the  making  of  jfUss  was  employed  to  heat  i  Jircular 
row  of  craciblcs  standiirg  on  a  slicif  along  the  wall  of  the  f-irnac*; 
Tl'i-i  system,  hoM'Ovcr,  hai  \on\^  been  abandoned  ,  ai  preseal  Jtio  '' 
ulhcr  of  tii£  following  method:]  13  used  as  a  rule. 
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In  tlie  Pi^ijtnn  pntess  the  rwlnction  aria'distillation  are  can  icJ 
out  in  cylindrical  retorts  of  fire-clay,  about  a  metre  long  and  015 
metre  n'iJc  inside.  Sonic  forty-six  or  moic  retorts,  arranged  in 
'..ght  iijiallel  horizontal  rows,  arc  heated  in  one  furnace.  Tlie  fur- 
naces are  square  and  open  in  front,  to  allow  the  outlet  ends  of  the 
retorts  to  orojcct ;  they  are  grouiwJ  together  by  foui-s  ;  and  their 
several  chimiie\-«  are  within  the  same  enclosure.  Each  retort  is 
provided  witli  two  adaptere,  namely,  a  conical  pine  of  fire-clay, 
about  04  metre  long,  whicli  fits  into  the  retort  end,  and  a  conical 
tube  of  black  sheet  iron,  which  fits  over  the  end  of  the  fire-clay  pil>c, 
and  which  at  its  outlet  end  is  only  2  centimetres  wide.  To  start 
i  new  furnace,  the  front  side  is  closed  provisionally  by  a  brick  wall, 
a  fire  lighted  inside,  and  the  tcmpei-ature  raised  very  gradually  to 
a  white  heat-  After  four  days'  heating  the  provisional  front  wall 
is  remoTcd  pi'-cemeal,  .iiid  the  retorts,  ofter  having  been  heated  to 
redness,  are  inserted  in  corresponding  sets.  The  charge  of  the  re- 
torts consists  of  a  mixture  of  1100  lb  of  roasted  calamine  and  550  lb 
of  dry  powdered  coal  per  furnace.  A  ncwly-startc<l  furnace,  how- 
ever, is  used  for  a  time  with  smaller  charges.  Supiwsing  the  last 
of  these  preliminary  distillations  to  have  been  complcte<l,  the  resi- 
dues left  in  the  retorts  are  removed  and  tho  retorts,  as  they  lie  iu 
the  hot  furnace,  arc  charged  by  means  of  semi-cylindrical  shovels, 
and  their  ad.ipters  put  on.  The  charging  operation  being  com- 
pleted, the  temperature  is  raised,  and  as  a  cousenucnce  an  evolution 
of  carbonic  oiiae  soon  begins,  and  becomes  visible  by  the  gas  burst- 
ing out  into  the  characteristic  blue  flame.  After  a  time  tho  flame 
becomes  dazzling  white,  showing  that  zinc  vapour  is  beginning  to 
escape.  Tho  iron  adapters  ai'c  now  slipi>cd  on  without  delay,  and 
left  on  for  two  hours,  when,  as  a  matter  of  experience,  a  consider- 
able amount  of  zinc  has  goire  out  of  the  retort,  the  greater  part  into 
the  fire-clay  atlapter,  tho  rest  into  the  iron  cone.  Tho  former  con- 
tains a  mixture  of  semi-solid  and  molten  metal,  which  is  raked  out 
into  iron  ladles  and  cast  into  plates  of  66  to  77  lb  weight,  to  be  sold 
AS  "spelter."  The  contents  of  the  iron  recipient  consist  of  a  powdery 
mixture  of  oxide  and  metal,  whicli  is  adilcd  to  the  not  charge, 
except  what  is  put  aside  to  be  sold  as  "zinc  dusl^'*  This  dust  may 
amount  to  10  i>cr  cent  of  the  total  production.  As  soon  as  tho 
adapters  havo  been  cleared  of  their  contents,  they  are  replaced, 
and  again  left  to  themselves  for  two  hours,  to  be  once  more  emptied 
and  replaced,  &c.  The  complete  exhaustion  of  the  charge  of  a 
fuma      •  '         '     it  11  hours.  ' 

Iji  /rocesi  the  distillation  is  conducted  in  specially 

constr  ^,  which  arc  arrangc<l  in  two  parallel  rows  within 

a  low  vatiltt^d  liirnnce,  pretty  much  like  the  pots  iu  a  glass  furnace. 
As  a  rule  every  furnace  accommodates  ten  muflles.  Through  a:i 
oriflcc  in  the  outlet  pipe  (which  during  the  distillation  is  closed  by 
•  loose  plug)  a  hot  iron  rod  can  bo  introduced  from  time  to  time  to 
clear  the  cinal  of  any  solid  zinc  that  may  threaten  to  obstruct  it. 
Aa  soon  as  tho  outlet  pipe  has  become  sufhcicntly  hot  tho  zinc  flows 
through  it  and  collects  in  conveniently  placed  receptacles.  Ahont 
3  or  8  hours  after  starting  tho  distillation  is  in  full  swing,  and  in 
24  hours  it  is  completed.  A  fresh  charge  is  then  put  in  at  once, 
the  muflles  being  cleared  only  after  three  successive  distillations. 
The  distillate  cc  iiists  of  a  conglomerate  of  drops  ("drop  zinc"). 
It  is  fused  up  in  iron  basins  lined  with  clay,  anri  cast  out  into  tho 
customary  form  of  cakes.  In  some  modem  works  tho  rontllcs  are 
heated  by  nicar.s  of  Siemcns's  regenerative  gas  furnace,  by  which  a 
more  uniform  beat  can  be  secured  and  maintained  at  a  less  cost. 

Of  the  several  metallic  impurities  in  zinc  ores  iron  is  at 
once  the  most  common  and  tho  lea.st  objectionable,  because 
it  is  absolutely  non-volatilo  at  the  temperature  of  a  line 
retort;  whenever  commercial  zinc  contain.!  iron,  thi.s  comes 
from  its  having  been  re-fused  in  iron  vessels  after  its  dis- 
tillation. Lead,  though  hardly  volatile  by  itself  at  a  red 
heat,  if  present  in  tho  ore,  is,  so  to  say,  carried  over  by  tho 
tine  vapour  and  ]>a.sscs  at  least  partly  into  the  distillate. 
Cadmiutr  and  arsenic  being  more  volatile  than  zinc  itself, 
if  present,  accumulate  in  the  first  fractions  of  the  distillate, 
but  may  pervade  it  in  traces  to  the  end.  Zinc  made  from 
oxidize!  ores  is  usually  free  from  arsenic;  that  derived 
from  blonde  is  almost  sure  to  contain  it.  This  in  practice 
is  equi-.Alent  to  saying  that,  while  in  former  limes  it  was 
easy,  it  is  now  very  diflTicult,  to  obtain  in  commerce  zinc 
free  from  arsenic.  Traces  of  arsenic  do  not,  however,  in- 
terfere with  any  of  tlio  technical  afiplications  of  the  metal. 
As  for  ca<lmiiim,  it  is  not  (metallurgically  speaking)  an 
impurily  at  nil,  but,  like  silver  in  lead,  a  rather  desirable 
admixture  which  it  may  l>o  worth  while  to  extract. 

No  reliithU  nn'tlw>.l  k  Vnown  by  which  commercial  zinc 
could  bo  purified  so  a  <  t)  r%  «rbr  it  fit  for  all  the  purjioses 
(li  tha  Miftlytt ;  the  only  way  to  obtAia  really  pure  cine  ia 


to  prejiarc  it  from  pure  oxide  by  distillation  with  charcoifc 
in  a  non-metallic  retort. 

Piojxitits  of  Purr  Zinc. —  Zinc,  a  bluish-white  metal, 
fuses  at  415°  C.  and  under  ordinary  atmospheric  pres.suro 
boils  at  1040°  C.  (Deville  and  Troost).  The  molten  mcul 
on  cooling  deposits  cr)-stals,  and  at  last  freezes  into  a  com- 
pact crystalline  solid,  which  may  be  brittle  or  ductile 
according  to  circumstances.  According  to  Bolley,  if  zinc 
be  cast  into  a  mould  at  a  red  heat,  the  ingot  produced  is 
laminar  and  brittle ;  if  cast  at  just  the  fusingpoint,  it  is 
granular  and  sufficiently  ductile  to  be  rolled  into  sheet  at 
the  ordinary  temperature.  According  to  some  authorities, 
pure  zinc  always  yields  ductile  ingots.  A  clue  to  tho 
explanation  -of  these  anomalous  facts  is  afforded  by 
certain  observations  of  Guslav  Rose  and  others,  from  which 
it  appears  that  zinc  is  dimorphous  and  may  or  may  not 
crystallize  in  the  regular  system.  Supposing  a  mass  of 
molten  zinc  to  freeze  into,  say,  cubes,  the  ingot  will  bo 
ductile ;  an  ingot  of,  say,  rhombohe<lra,  on  the  other  hand, 
is  almost  bound  to  be  brittle,  because  the  crystals  are 
orientated  in  a  lawless  fashion,  and,  as  they  cannot  be 
expected  to  contract  at  the  samo  rate  in  all  directions,  we 
must  be  prejiared  for  a  brittle  ingot.  Commercial  "  spelter  " 
always  breaks  under  the  hammer ;  but  at  100'  to  150°  C. 
it  is  susceptible  of  being  rolled  out  into  oven  a  very  thin 
sheet.  Such  a  sheet,  if  once  produced,  remains  flexible 
when  cold.  At  about  "200°  C,  again,  tho  m^tal  becomes 
M  brittle  that  it  can  be  pounded  in  a  mortar.  Tho  specific 
gravity  of  zinc  cannot  be  expected  to  be  perfectly  constant  j 
according  to  Karsten,  that  of  pure  ingot  is  G"915,  and  rises 
to  7'191  after  rolling.  The  coefiicicnt  of  linear  exjian-sion 
is  0002,905  for  100°  from  0°  upwards  (Fizcau).  The 
specific  heat  is  0'093,93  (Schiillcr  and  Wartha).  Compact 
zinc  is  bluish  white ;  it  does  not  tarnish  much  in  the  air. 
It  is  pretty  soft,  and  clogs  tho  file.  If  zinc  bo  heated  up 
to  near  its  boiling-point,  it  catches  firo  and  burns  with  a 
brilliant  light  into  its  powdery  white  oxide,  which  forms 
a  reek  in  the  air  (Ima  philosop'ua).  Boiling  water  attacks 
it  appreciably,  but  no  more,  with  evolution  of  hydrogen 
and  formation  of  hydroxide,  Zn(OU)j.  A  rod  of  perfectly 
pure  zinc,  when  immersed  in  dilute  sulphuric  acid,  is  so 
very  slowly  attacked  that  there  is  no  visible  evolution  of 
gas;  but,  if  a  piece  of  platinum  or  other  less  Kisilous 
iVietal  is  brought  into  cont.ict  with  tho  zinc,  it  dis.iolve3 
readily,  with  evolution  of  hydrogen  and  formation  of  sul- 
pliate.  The  ordinary  impure  metal  dis-solve.s  at  once,  tho 
iBore  readily  tho  less  pure  it  is.  Cold  dilute  nitric  aciJ 
dissolves  zinc  a-s  nitrate,  with  evolution  of  nitrous  oxide, 
N,0,  and  formation  of  nitrate  of  auimonia.  At  higher 
temperatures,  or  'with  stronger  acid,  nitric  oxide,  NO,  is 
produced  besides  or  instead  of  nitrous. 

Oxide  of  Zine,  ZnO.— There  is  only  this  one  oxide.     It  is  pre- 
pared chiefly  in  two  ways, — (l)by  burning  the  metal,  a  method 
now  Iwine  c«rrie<.  out  industrially,  the  zinc  vapour  Wing  ».iinc- 
timct  producrtl  rx/.-in;N>r*  from  a  mixture  of  rwtstwl  oro  and  carbon, 
ami  (2)  by  hcatinj  the  basic  carltonate  (sec  below).     It  is  an  infus- 
ible solid,  which  i«  intensely  yellow  at  a  red  heat,  but  on  cooling  be. 
cornea  white-     This  at  least  is  tiuo  of  tho  oxide  prv-lu-^l  from  the 
metal  by  rombustion  ;  that  produced  from  tl 
made  yellow  at  a  red  heat,  retains  a  yellow 
Oxide  of  zinc  ii  insoluble  in  water,  nihl  ,!  I «  ■ 
with  it;  it  dissolves  readily  in  all  >  .  wiih  formation  o» 

"zinc -sits."    It  nl'o  <li^«rtfres  in  1  slksli'**.  inrlndtng 

aniii  ■'  ■     '     ■  ■ "     ■     .  '     'tl*' 

is  <i 

the         -^  ,        .:..:...:..  ,.  ■■',; 

non- {toi^onous  and  of  not  lirooming  di«rnloured  m  siitphurvttcd 

hydf'^fren-        It  i«  H»<^1  nlsn  in  tnrdtein«,  eblrfly  etlert.i»Ilv. 

r.    ■   ■    '  ■  '     '  •■  • 

of  T 

carl 

re-iliMnivps.     Ji  jwawlnin  powder,  antl  i«  mmiitiblft  m  water.     To 

•ridt  and  to  alkalici  it  behaves  like  the  otido,  kut  diawlvca  isoi« 

readily. 
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Th»  JJJft  CiiricHnU.  7.nCy\.x7.TiiOH\.  wher*  r  i,  T«riiWc    is 

'*!r*"'^Jl''  r'»"P"*"''"  <:'  »  "loii""  of  th»  sulph.t,  or  chloride 

^••h  r,rN-r,jr.  o?  .H.t.     To  ohwin.A  prclnct  freo  of  CI  or  SO.. 

-  .>f  alkali  and  the  linc  nit  must  1»  pourwl 

■hi.-  oirbon.itp.     Tho  pnwipitate,  oven  aftor 

.    .  ,  ,  ;■     ■  ■■  ''°;  *''»'»''.  "ill  conUins  a  traco  of  alkali  ; 

has  from  th.  ou.ie   prepared  from  it  by  ipition,  the  alkali  can  bo 

«vl»d  .WAV       The  basic  carlwnate  is.  tike  the  oxide,  used  as  a 

pgm.  I  carbonate  of  zinc,  ZnCO,  has  never  been  pre- 

P*£J.'  ut 'I  ciists  in  nature  as  tine  spar. 

»lTL  ,.-         .     -"SO.  +  rH.O   white  vitriol,  is  prepared  by  dis- 

•olvm^  lae  „ni.nary  inetal  in  dilute  sulphuric  acid!      If  care  be 

Uken  to  k«p  the  iinc  m  excess,  the  solution  wUl  l»  free  from  all 

tori^meuls  ciccpt  iron  ,-.nd  perhans  manpinese.     Both  are  easily 

removed  by  pass;:.^  ch.orin.;  tfircugt  the  cold  solution,  to  produce 

■^hJll  '"»."™";/^'';-  ""d  then  digesting  the  Uquid  with  a 

Jf^hri.fl^Hi'  ■;;  '      ^"'  '"•>?"«'<"•  produced  from  a  smaU  portion 

of  the  lolation  by  me.in3  of  carbonate  of  soda.     The  iron  anJ  man- 

S-  %J"«r"-'P''"":'.",'>>J"'"^  "osquioxidcs,  and  are  filtered 
lZ.i  .o /i  .T.  ''•''■"''''i^  ''■^",'  "  ""'"  s'-lphoHc  acid  and  ev,,nor. 
.tMtocr^stallianoa     The  salt  cr)-stallizes  out  on  cooling  with 

Lanr.™  1.  r'"'./"T"''*^.  "ll"!'"  ortUo-rhombic  prisms. 
aaO)Ilt        °^^^'-  "°  r*"^  "'  "«*"  'i'^l™  respectively  of 

USX  13S-2,  161-5.  263S,  «2-6,  and  653-6  parts 
V.,A,,.P,V  l"-,?""'  50-,  80-.  and  100' (T 
iili^ff^J  T^''^  ]"''  *  °'  "•"'  '  ^>0's  ;  the  rest  of  the  water 
ShT.)  ,k.  ^u  k!  ^'^  "  temperature,  which  lies  close  to  that  at 
wnich  the  sale  bepna  to  decompose.  The  anhydrous  salt,  when 
.ipo«J  to  a  red  Eoat,  breaks  up  into  oxide,  sulphur  dioxide,  anS 
oijgen.     An  impure  form  of  the  salt  is  prepared  hv  roastin-  zinc- 

VZZ  "•""•f"-"-  '" '''^  "-?  •'  "  employed  in  the  prepamtion  of 
ranaislies,  and  as  a  mordant  for  the  production  of  colouiTon  calico 
ift^lP'^'"'  ''■"""T'  ^  Ki'imauHS  jru»  is  prepared  by  mixin- 
i„^,?*e  m>,*''"V"7'  ""*'  -^  ?""  of  nitrate  of  "obalt  and  l"at° 
^5i  'r,""-r°"  *?,'^<'"T«/  '0  proSnce  a  compound  of  the  two  oxides. 
Salphateof  «nc.  like  sulphate  of  magnesia,  unites  with  the  sulphate, 

ma^«him'^  "-     '^°""'P'"'"«  "'"^  one  another  find  the 

m!^V.'''^''\  ^"^fl-r-.i^,  P-^ncea  by  heating  the  metal  in  dry 
fu!l7?  ^  ^  r°  "  "^  «'^  •";","  »  ^■''"^  translucent  mass,  easily 
2^^r  -f  b  i^i'';-"  .="«''">"y  'ow  to  bo  distillablc  from  o^t  of  a 
retortofhanlBobc-mian  glass.    Its  vapour-density  at  900' C  i34-57 

7nVi.  '^Ur!n  l^  ^  ^"?'«  '.^'-  ?"'»  ^-  ^^'y"'-  Chloride  of 
^7,J  „7  ^M  ^^'^T"  ;   "  dissolves  in  a  fraction  of  its 

TmJL"?  •'"''  '"'*■;•  '""";"«  »  '>■""??  '"'"ti""-  A  solution 
!hh  W  ?  "",!:!'  '"''y  P''?^"'"^''  f^-'ni^tal  and  hydrochloric 
^m  J^.°  ■  'Tk'  t'  V'"'*?"';^  to  drj-uess  without  considerable  de- 
composition  of  the  hydmtej  salt  into  oxy-chloride  and  hydrochloric 

^Lot  zri'j^'f '""""!?  °^  '■'■""''^  °f  ^"=  »"«''^  »'-'^h 

^nnrf^'T  fl  '  "'1"5'  ""'"  "'■^"'^  ''«''"  '"to  soluble  com! 
pnnnd.;  bene,  tha  application  of  t\e  fused  salt  as  a  caustic  in 
rargery,  and  the  impossibility  of  filtering  a  strong  ZnCl,  ley  through 
r-I«r  At  a  boiling  heat  chloride  of  zfnc  dissolves  iuany  roTor 
,rh",er'"'H''"''  ^'t^^  =o"«nt"ted  solutions,  of  cou^^,Crat 
hi?h  temi^ratures  ;  hence  they  afford  a  convenient  medium  for  the 
maintenance  of  high  temperatures  "<t:"iuui  lor  me 

£^«LH^[ T  °  "YV^'''""''!;*  A  (mixed)  compound  of  this  o?d.r 
^T^r  I  ,     "T'";:'  f''^»'"'^5"g  teeth  and  other  purposes.     Oi  ^ 

powdered  oxide  of  zinc  free  from  carbonic  acid.     On  the  other  hand 

-nJ  I^l'  f^'fT  "  ''■'"i'^f  '"  '^'  '"^'  sufficiency  of  ho  iv'ter 
..nd  added  to  fifty  parts  of  solution  of  chloride  of  zinc  of  15  to  1  fi 

^■thVT'r '''*'?;  V'"?  "'*  ">"  r«-der  is  made  °nto  a  Pa  te 

of  cremUto-!^"  """P*'""'^''  '•■»  '««>«  13  referred  U  the  handbooks 
hTiuTnCenedr  I""^'  ""'"V"."'  "'' '^  ""»  ''"<=  i' Precipitated 

^"?fc'^J^^-j^i^r^i^?^-;--^':./rfet: 
^^  Vf^  s?r  ;hrt,;^,^3r^  ■:,-  /'s;!^^ 
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ZIXCKEN,  or  Zi.vken-,  tlio  German  name  of  .t  family  of 
wind  instruments!  now  ob.-ioloto,  known  in  Italy  as  cornt«|-, 
in  France  as  cornets  d  *oi/^i»n,  and  in  England  as  "  cornets,'' 
but  diHenng  entirely  from  the  modern  coi-netsilpistons;  these 
last  will  also  bo  noticed  hero,  as  bearing  the  same  name. 

The  old  cornets  were  of  two  kinds,— the  straight  and  tha 
curved.    The  straight  (Germ,  yerade  Zinclm,  stille  Zincken; 
Ital.  cornttu  d,nlli,  contet/i  muli)  were  usually  made  with 
the  mouthpiece  (a  cupped  mouthpiece  analogous  to  that 
of  the  trumpet)  forming  part  of  the  tube.     The  curved 
(Germ,  kriimme  Zinclm  ;  Ital.  conietti  cun-i)  are  formed  of 
two  pieces  of  wood  of  different  lengths,  each  having  half 
the  channel  in  which  the  column  of  air  is  to  vibrato  hol- 
lowed out   the  diameter  increasing  from  the  mouthpiece 
towards  the  lower  end.     The  two  pieces  of  wood,  -n-hca 
thus  prepared,  are  joined  together  ivith  glue ;    thev  are 
then  hmshed  off  so  as  to  form  a  pipe  ivith  eight  sides 
and  are  finally  covered  with  leather.     The  mouthpieces 
are  made  of  wood,  horn,  or  ivory,  and  are  fixed  by  a  tenon 
to  the  tipper  extremity  of  the  pipe.     The  primith'o  instru- 
ment was  an  animal's  horn.     Pipes  of  such  small  length 
give  only,  besides  the  first  or  fundamental,  the  second  and 
sometimes  the  third  note  of  the  harmonic  series      Thus 
a  pipe  that  has  for  its  fundamental  iote  A  will    if  the 
pressure   of    the   lips  be   steadily  in-  -*=r=-4=z33— 

creased,   jive   the   octave  A  and   the  m=:=^si.~\ 

twelfth  E.    To  connect  diatonically  the' ^     ^ 

first  and  second,  the  length  of  the  pipe  was  progressively 

shortened,  by  making  holes  in  its  substance  for  the  fingers 

to  cover.    The  opening  of  these  holes  successively  furnished 

the  instrumentalist  with  the  different  intervals  of  the  scale 

SIX  holes  sufficing  --p 

for  this  purpose  :       ^ 

The  fundamental  "      ^ 

w^  thus  connected  with  its  octave  by  all  the  degrees 

of  a  diatonic   scale  which    could   become  chromatic    by 

the  help  of  cross  fingerings  and  greater  or  less  pressure  of 

the  lip,s  withm  the  mouthpiece.     The  fingerint^ 


^^^e^pir;h:'^;ts-u:^;^ri!:-i;:^Viit 

loiyTil  ^'^  ^'^     *"  ^"'*''"  '""■""""tiou,  see  handbook?  of 


was  completed  by  a  seventh  hole,  which  had  ^^ 
for   Its   object   the   production  of   the   octave  ™ 
without  the  necessity  of  closing  all  the  holes  in  order  to 
produce  the  second  note  of  the  harmonic  series      The  first 
complete  octave,  tJius  obtained  by  a  succession  of  funda- 
mental notes,  is  easily  octaved  by  a  stronger  pressure  of 
the   lips  against  the  mouthpiece,  and  thus  the  ordinary 
limits  of  the  compass  of  a  zincke  or  cornet  extend  to  a 
fifteenth.    \Vhether  straight  or  curved,  it  is  pierced  laterally 
with  seven  hole.s,  six  through  the  front  and  the  seventh 
that  nearest  to  the  mouthpiece,  through  the  back      The 
first  three  holes  were  usually  covered  with  the  third,  second 
and  first  fingers  of  the  right  hand,  the  next  four  with  the 
tliird,  second,  and  first  fingers  and  the  thumb  of  the  left 
hand      But  some  instrumentalists  inverted  the  nosition  of 
the  hands.     Virdungi  shows  a  kind  of  zincke  made  of  an 
animals  horn  with  only  four  holes,  three  at  the  back  of 
the  pipe  and  one  in  front.     Such  an  instrument  as  this 
had  naturally  a  very  limited  compas.s,  since  with  the  help 
of  these  four  holes  only  the  intermediate  notes  between 
the  second  and  third  proper  tones  of  the  harmonic  scale 
could  bo  produced,  the  lower  octave  comprised  between 
tJio  first  and  second  remaining  incomplete.     At  the  be- 
ginning of   the  17th   century  Praetorius  =  represents  the 
zincken  as  a  complete  family  arranged  thus  :— (1)  the  little 
zincke,  of  which  the  lowest  note  was  that  shown  in  fi.); 
(Z)   the  ordinary  zincke,     -  ' 

with  lowest  note  (ii.);  and 


(3)  the  cornon,  corho  torto. 


J  ifu-3ka  tjctiUschl  ntul  ui/ezgezBrjen,  Bii<;el,  1511. 
16  •/''"'''""""  ^'""'"^  ™'-  '■•  i  ■''«   Organographia,  WoIfenbUttjJ 
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o.  ^eat  ..eve,  ^^^^Te^^Jt^insi^'r-fl)  1 
family  was  composed  ot  tne  louuvi  ^^ ^ 

the  rf<*««,  with  ^  g|^- ^  ^B^=^5=  ^-     J   ~ 

lowest  note  (a) ;  ^^        i   -  S'     4!  ^■;;;  «f) 

(2)  the  W«-  C)  ....  /„'v.j^;,,  ^th  lowest  note 
contre,  with  lowest  note  (6);  (3)  the  'f'"'^''  v^„  /o), 
/^^  •  and  li)  the  6ais«,  with  lowest  not«  (d).  .Numoers  (-,, 
sV  and  I  in  this  last  series  we>^  sometimes  furmshed 
£  h\n  oVen  key.  which,  when  the  clos  J  tube  was  length- 

tory,  they  were  ^^\l^^^  ^^^^^Z^^^^o^^^-^^^ 
accompanr  the  chorales.    There  are  eiami- 

Terde  made  ase  ot  them  in  his  opera  Or/ta  in  lou..  ae 

Vienna  in  1761     The  great  vogrre  »'    '•"'''■•  'J,f, 
to  be  aeeounud  to/t,  ...  -«""' '"Kt'teS  t^i 

?r.,t* erta-'-'t'  re"^h;  ^U^r  orga. 

SS.jn:s?i:f^^:.?ij  E'££;^^ 
Ec';riUnhrdir«3.:;-^  ^«- 

•'•rrr^fie^rhef  Srie-n't  SX'^eorne.  ,.mi., 

less  tLt  which  Uatopped  with  the  thumb.  The  mouth 
nTece  is  fixed  to  the  instrument  by  means  of  a  long  brass 
?rook  A  detailed  account  of  the  serpent  and  its  con- 
ceners  is  given  under  Ophicleide  (vol  xvu.  p.  '78) 
^he  zincke^or  cornet  has  now  entirely  'l-^PP^^^f;  .''"J 
the  Are  specimens  still  met  with  are  eagerly  nought  by 
colleaors  The  serpent  has  lasted  longest,  and  even  with  n 
the  lalt  twenty  yZ  has  been  used  in  many  churches  in 
the  south  of  France. 

CoRyrr,  Cornet  X  Pistoss. 

At  pre«nt  the  name,  of  cornet,  "^'f  P-f'-lJ^^^^Tth'T^r 
given  to  an  in.trumcnt  ''>»' "  »  „  "1,^  oH^thorn,  with  a 

tons.  The  extent  of  the  modem 


comet  without  piatonn  i»  com 

priwd  within  the  tecontt  ami 

eighth  of  tl"  ''."7°''=„,f^l°„~  ,  to  ;  welVkno«-n  ^oa,"tic  pheno- 

tL  «""t'';^^'",^'J'  "!^  ;;rrn'e^  pUton.  of  the  highest  mtch 

meiinn,  »  rar.l>  nicii.      ' ""         ,  ;     ,V,  ,  u.y      The  notes  wntt.n 

I,  in  Ife.  *nJ  ...u«.l  for  a  t™™!- M»_r*,V>'^,h„  notation.      It 


,  . , ", :::M^:^ p^o;;;";:^hi;h"i<;w« the pruKi,«r t«bc %■: 

fur.Kl.~l  rr-.'h  .hn-«  P^ton^.^jj  ^^^  ^^.l  pi.-ton),  »n.>  a  tone  :.n.l  a 


l;»  i:;;':l,?,-r::5  =  ?j:.:'ri;:=t. 


\  I  nan  tone  (i>i   1.1....^"; .-  , 

vrlv.  It  has  alrwdy  bocn  explaii.e.1  tin  ler 
!r..rcnl  pi.ton.are  combinca  to  nrotluce  U.« 
«  of  the  in.lPiment  from  the  Io«v.t  limit 
^  At  first  the  comet  !i  pistons  was 
_£_  supplie<l  with  a  Krrat  manv  crooks. 
^^=  Tliero  wer»  crooVs  for  A,  M,  »',  r- 
-    E.  B>,  an.!  D ;  but  it  is  easy  to  nn 


hall 

Tr.'-. 

tntice  rbirjmatio  cain| 

to  the    d 
highest  jB 

.i.„uni  .het.  If  .h.  ..M.U-..1  «■>"  f"  '''ZT^iC^^'t 


„g«t,  fron.  the  pomt  °^  ^ V/^/M'  t' ^b^brnds  the  plac, 

»"SSS6S%  »t:rL=i-c.v.-,o,&. 

£s  ,rrZiii:°?;S''f Sf = 
r4:d-ii-xTnr.r.^r  I' s.^r, 

N'ur'emberg  Max's  second  son,  George  L°"'«./-f^.^ 
memSr  of  the  Saxon  cabinet  and  a  personal  fnend  of  the 
?S  Spener.  George's  second  wife,  Charlotte  Justme 
fhe  mother  of  Nicolaus,  who  was  an  only  son,  was  a 
daughter  0  Nicolas  and  Catherine  von  Gersdorf  w-ho  were 
aui  P^tist  The  boy  was  thus  bom  into  a  Pietist  circle  , 
S  S^nt  was  his  g'odfather^  He  -er  knew  his  father 
who  died  six  weeks  after  he  was  born  His  mother 
married  again  when  he  was  four  years  old,  and  he  was 
TduTtedTnder  the  charge  of  his  pious  and  gifted  grand^ 
mother  >  Catherine  von  Gersdorf,  to  whom  more  than  to 

"ny  other  he  was  indebted  foV.'"' "^^"^"Tldhoo^      HU 

astic  piety  which  characterized  him  from  childhood.     H.s 

!^hoof  days  were  spent  at  the  pi^dagogium  at  Halle  amidst 

pSt  sirroundin^gs,  and  in  1716  he  went  to  tbyniver^ 

aity  of  W'itUnberg,  to  study  law  and  «t  himself  (or  a 

iplomatic  career.     Three  years  later  he  -^^^f'^'^ll 

in  Holland,  in  France,  and  m  various  P'';'^  "^  ^'""^'^"^ 

These  two  years  of  wandering  were  employed  by  him  m 

nak'ng  the  personal  acquaintance  of  men  diatinguisW 

?or  pmctkll  piety  and  belonging  to  a  ^^rlety  of  church«^ 

On  hUr  turn  he  visited  the  branches  o   h.s   amdy  settle! 

at  O^rbirg  and  at  Castell.     During  "^  le"gtl'^"«l.^'f,» 

Castell  hefell  in  love  with  his  cousin  The.<iora ;  but  the 

Sotd  countess,  her  mother,  objected  to  the  marrmge 

r,^d  the  lady  afterwards  became  the  wife  o    Count  Hon  y 

Z.::;rclu:rUr^ 'neiprevioasly,u.leferen^^ 
This  family  who  wished  him  to  become  a  dii.lomatis  , 
r^iiedOe  invitation  of  Franckc  to  take  Cou.it  Canstcms 
p?aTc  in  the  Halle  or,Jmnape  ;  and  ho  now  revolved  to  Bott^ 
£  as  a  Ch..^tian  lana,.wj.r.  .pendmg^ 

;;:.Kera:d  :^iect^"  S  AndV  nothe  foM^astor 
gTMi.imiu.    .  i.rlor  .    10  married  F.rdmuto 

So^S  S:;^  St'^nry  of  .c^s  and  b^n  living 
on  his  ctUte  His  intention  was  to  carry  out  .no  prac.uo 
the  P  ct  sTidea,  of  S,M=ncr.  He  did  not  moan  to  found  a 
now  ch\^rcl  or  religious  organi^tiou  dist.nct  from  ho 
Lutheran  an  -f  the  land.  Ho  .nca.it  to  create  a  C  hrwtmn 
i^  a.ion.  the  member,  ot  which  by  prcachmg>y_U*ct 


Cilbsrii..,  wu  pobUshtd  ID  i;W  by  Anua. 
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ukt  6oofc  diitriT>ntion,  and  by  practiCBl  benevolence  might 
•wakrn   the  somewhat   torpid   religion  of   the    Lutheran 
Church.     The  "  KinJ  of  four  brothers"  (Rothc,  pastor  at 
B<.'rthcl«Iorf;  Schatl'er,  pastoral  Gorlitz;  Francis  von  Watte- 
wille,  «  friend  from  boyhood  ;  and  himself)  set  themselves 
by  sermons,  books,  journeys,  and  'correspondence  to  create  a 
revival  of  religion,  and  by  frequent  meetings  for  prayer  to 
preserve  in  their  own  hearts  the  warmth  of  personal  trust 
in  Christ.     From  the  printing  establislinicnt  at  Ebcrsdorf 
largB  quantities  of  books  and  tracts,  catechisms,  collec- 
tions of   hjTnns,  and   cheap  Bibles  were  issued ;    and  a 
translation   of   Arndl's   Tru(   C/nisluiuity  was  published 
fur  circulation  in  France.     Dislike  to  the  high  and  dry 
Lutheran  orthodoxy  of  the  period  gave  Zinzendorf  soma 
sympathy  with  that  side  of  the  growing  rationalism  which 
was  attacking  dogma,  while  ho  at  the  same  time  felt  its 
lack  of  earnestness,  and  of  a  true  and  deep  understanding  of 
religion  and  of  Christianity,  and  endeavoured  to  counteract 
its  tendency  by  pointing  men  to  the  historical  Christ,  the 
revelation  of  the  Father.     It  is  also  more  than  probable 
that  he  began  to  doubt  the  wisdom  of  Spener's  plan  of  not 
separating  from  the  Lutheran  Church,  and  that  he  began  to 
think  that  true  Christianity  could  be  best  promoted  by  free 
association  of  Christians,  who  in  course  of  time  might  grow 
into  churches  with  no  state  connexion.     These  thoughts  of 
bii  took  a  practical  turn   from  his  connexion   with   the 
Bohemian  or  Moravian  Brethren.      Zinzendorf  offered  an 
asylum  to  a  number  of  persecuted  wanderers  from  Moravia 
(see  MoRAVi.w  Brethre.v),  and  built  for  them  the  village 
of  Ilerrnhut  on  a  corner  of  his  estate  of  Berthelsdorf.     The 
refugees  who  came  to  this  asylum — the  first  detachment 
under  Christian  David  in  1 722 — and  continued  coming  from 
various  rejjions  where  persecution  raged,  for  a  succession  of 
years  (till  173'2),  belonged  to  more  than  one  Protestant 
organization.     Persecution  had  made  them  cling  pertina- 
ciously to  the  ^mall  peculiarities  of  creed,  organization,  and 
worship,  and  they  could  scarcely  be  persuaded  to  live  in 
peace  with  each  other.   Zinzendorf  devoted  himself  to  thf  m. 
He,  with  his  wife  and  children,  lived  in   Herrnhut  and 
brought  Rothe  with  him.     He  had  hard  work  to  bring  order 
out  of  thu  confusion.-     He  had  to  satisfy  the  authorities 
that  his  religious  community  could  be  brought  under  the 
conditions  of  the  peace  of  Augsburg  ;  he  had  to  quiet  the 
suspicions  of  the  Lutheran  clergy ;  and,  hardest  of  all,  he 
had  to  nde  in  some  fashion  men  made  fanatical  by  persecu- 
tion, who,  in  spite  of  his  unwearied  labours  for  them,  on 
more  than  one  occasion,  it  Ls  said,  combined  in  his  own 
house  to  denounce  him  as  the  Beast  of  the  Apocalypse, 
with  Pastor  Rothe  as  the  False  Prophet.     Patience  had 
at  last  its  perfoct  work,  and  gradually  Zinzendojf  was  able 
to  organize  his  refugees  into   something  like  a  militia 
Chriiti,  based  not  on  monastic  but  on  family  life.    He  was 
able  to  establish  a  common  order  of  worship  in  1727,  and 
soon  afterwards  a  common  organization,  which  has  been 
described  in  the  article  Moravh^n  Brethre.v.    Zinzendorf 
took   the   deepest   interest  in   the  wonderful  missionary 
enterprises  of  the  Brethren,  and  saw  with  delight  the  spread 
of  this  Protestant  family  (not  monastic)  order  in  Germany, 
Denmark,  Russia,  and  England.     He  travelled  widely  in 
its  interests,  ■i-isiting  America  in  1741-42  and  spending  a. 
long  time  in  London  in  1750.     Missionary  colonies  had  by 
this   time  been  settled    in    the  West   Indies  (1732),   in 
Greenland  (1733),  amongst  the  North  American  Indians 
(1735);  and  before  Zinzendorf's  death  the  Brethren  had 
sent  from  Herrnhut  missionary  colonies  to  Livonia  and  the 
northeru  shores  of   the  Baltic,   to   the   slaves   of  North 
Carolina,  to  Surinam,  to  the  Negro  slaves  in  several  parts 
of  .South  America,  to  Travancore  in  the  East  Indies,  to  the 
Ooj<t3  in  Egyi^t,  and  to  the  west  coast  of  South  Africa. 
The  coiurunity  in  Herrnhut.  from  irh'cb  almost  all  these 


j  colonics  had  been  sent  out,  had  no  money  of  its  own,  and 
its  expenses  had  been  almost  exclusively  furnished  by 
Zinzendorf.  His  frequent  journey  ings  from  home  mudc  it 
almost  impossible  for  him  to  look  after  his  private  affairs ; 
he  was  compelled  from  time  to  time  to  raise  money  by  loans, 
and  about  1750  was  almost  reduced  to  bankruptcy.  This 
led  to  the  establishment  of  a  financial  board  among  the 
Brithrcn,  on  a  |ilan  furnished  by  a  lawyer,  John  Frederick 
Kober,  which  worked  well  In  1752  Zinzendorf  lost  his 
only  son.  Christian  Kenatus,  whom  he  had  hoped  to  make 
his  successor ;  and  four  years  later  he  lost  his  wife  Erdmute, 
who  had  been  his  counsellor  and  confidante  in  all  his  work, 
and  without  whose  wise  guidance  he  could  never  have 
accomplished  what  he  achieved.  Zinzendorf  remained  a 
widower  for  one  year,  and  then  (June  1757)  contracted  a 
second  marriage  witli  Anna  Nitschmann,  ou  the  ground 
that  a  man  in  Ids  official  position  ought  to  be  married. 
Three  years  later,  overcome  with  hi.'>  labours,  he  fell  ill  and 
died  (on  9th  May),  leaving  John  de  Wattewille,  who  had 
married  his  eldest  daughter  Benigna,  to  take  his  place  at 
the  head  of  the  community. 

See  Si«ngenberg,  Lehen  dcs  Grafm  von  Zimmdmf,  1772-75; 
Schrautcnbacli,  Dcr  Graf  v.  Zinzcmhrf,  1871  (wiittcn  in  1782,  and 
interesting  because  it  gi\-vs  Ziuzcndorrs  relations  to  such  Tietist 
rationalists  as  Dippel) ;  F.  Bovct,  Lc  C'mnte  ilc  Zinzendorf,  1860; 
Uecker,  Zauendor/  i,n  Vtn-ftiiltniss  z.  Philosophic  it.  Kirchcnthum 
seiner  Zril,  1886  (the  best  account ;  written  by  tlie  aullinr  of  the 
article  "  ZinzcnJoif  "iu  Herzog.Plitt'sA'/ici/W.).  See  also  the  books 
mentioned  under  J[oi;avia.n  BREi'Ur.EN.  (T.  JI.  L.) 

ZION.     See  Jerusalem  and  Temple. 

ZIRCONIUM,  a  rare  element,  closely  allied  to  titanium. 
K'.aproth  in  17S9  analysed  zircon  and  found  it  to  contain 
a  new  earth,  which  he  called  "zirconia."  Zircon  is  essen- 
tially a  silicate  of  zirconia,  ZrOo.SiOo.  For  tlie  extraction 
from  it  of  zirconia  the  mineral  is  first  of  all  heated  and 
quenched  in  water  to  render  it  brittle,  and  then  reduced 
to  a  fine  powder,  which  is  fused  up  with  three  to  four  parts 
of  acid  fluoride  of  potassium  at  a  gentle  heat  in  a  platinum 
crucible.  When  the  mass  fuses  tranquilly  and  all  tb- 
water  is  expelled,  the  platinum  crucible  is  placed  in  a 
Hessian  crucible  ;  the  two  crucibles  are  then  covered  and 
kept  for  two  hours  at  the  highest  temperature  producible 
by  means  of  a  wind-furnace.  The  porcelain-like  fnse  i.s 
powdered,  boiled  in  water,  and  acidified  with  hydrotiuoric 
acid,' and  the  residual  fluosilicate  of  potassium  is  filtered 
off.  The  filtrate  on  cooling  deposits  crystals  of  fluozircon- 
ato  of  potassium,  ZrF^K^,  which  are  jiurificd  by  re-crystal- 
lization from  hot  water.  The  double  fluoride  is  decomposed 
with  hot  concentrated  sulphuric  acid  ;  the  mixed  sulphate 
is  dissolved  in  water  ;  and  the  zirconia  is  precipitated  with 
ammonia  in  the  cold.  The  precipitate,  being  difficult  to 
wash,  is  (after  a  preliminary  washing)  re-dissolved  in 
hydrochloric  acid  and  re-precipitated  with  ammonia. 
•  Hydrated  zirconia,  Zr(OH)j,  as  thus  obtained,  is  quite 
appreciably  soluble  in  water  and  easily  in  mineral  acids, 
with  formation  of  zirconic  salts,  f.rj.,  ZrCl^,  analogous  to 
SnCl,.  But,  if  the  hydrate  is  precipitated  in  the  heat, 
it  demands  concentrated  acids  for  its  solution.  ■'  The 
hydrate  readily  loses  its  water  at  a  dull  red  heat  and 
passes  into  anhydride  with  vivid  incandescence.  The 
anhydrous  oxide,  ZrO„,  is  with  difficulty  soluble  even  in 
hydrofluoric  acid  ;  but  a  mixture  of  two  parts  of  concen- 
trated 8ul|>huric  acid  and  one  of  water  dissolves  it  on  con- 
tinued heating  as  Zr(S04)„.  Zirconia,  when  heated  to 
whiteness  remains  unfu.sed,  and  radiates  out  abundance  of 
white  light.  This  property  has  been  utilized  for  the  con- 
struction of  a  new  kind  of  gas  lamp,  in  which  a  colourless 
flame,  produced  by  the  combustion  of  a  mixture  of  gas  and 
air,  serves  to  heat  a  hollow  cylinder  of  zirconia  suspended 
over  it  by  means  of  platinum  gauze.  Zirconia,  like  oxide 
of  tin  and  oxide  of  titanium,  uuitcs  not  only  with  acids 
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but  also  with  basic  oxides.  For  instance,  if  it  be  fused  up 
with  an  excess  of  carbonate  of  soda,  2  of  CO,  are  expelled  by 
every  ZrOo,  with  formation  of  ortho-zirconate  (analogous 
to  ortho-silicate)  of  soda,  Zr02.2Xa.,0.  On  treating  the 
fuse  with  wafer  we  obtain  the  salt  Na20.8ZrO,+  I2H2O, 
which  crystallizes  in  hexagonal  plates. 

Zirconic  chloride,  ZrCl^,  is  prepared,  by  igniting  a 
mixture  of  zirconia  and  charcoal  iu  a  current  of  chlorine, 
as  a  white  sublimate.  It  has  tlie-  exact  vapour-density 
corresponding  to  the  formula.  It  dissolves  in  water  with 
evolution  of  heat ;  on  evaporation  a  basic  salt,  2ZrOClj 
+  SHjO,  separates  out  in  star-shaped  aggregates  of  needles. 

Metallic  zirconium,  is  obtainable,  by  heating  the  double 
fluoride  of  zirconium  and  potassium  with  metallic  potassium, 
&3  an  iron-grey  powder.  Troost  produced  crystallized 
zirconium  by  fusing  the  double  fluoride  with  aluminium 
fn  a  graphite  crucible  at  the  temperature  of  melting  iron, 
and  extracting  the  aluminium  from  the  fuse  with  hydro- 
chloric acid.  The  crystals  look  lilce  antimony  and  are 
brittle;  their  specific  gravity  is  t'lo.  The  powdery  metal 
burns  readily  in  air ;  the  crystalline  metal  requires  to  be 
heated  in  an  oxyhydrogen  flame  if  it  is  to  catch  fire. 
Mineral  acids  generally  attack  the  crj-stallized  metal  very 
little  even  in  the  heat ;  aqua  regia,  however,  dissolves  it 
readily,  and  so  does  hydrofluoric  acid.  Tlie  spark  spec- 
trum of  zirconium  is  characterized  by  five  lines,  whose 
wave-lengths  are  as  follows  : — 6127  in  the  red,  and  4815, 
4771,  4738,  4709,  and  4686  in  the  blue.  The  atomic 
weight  is  not  known  exactly ;  according  to  Marignac  and 
Deville,  it  lies  near  90,  if  0=  16^ 

Z1TT.\[J,  the  centre  of  tlie  Saxon  linen  trade  and  the 
most  populous  town  iu  the  district  of  Bautzen,  in  the  king- 
dom of  Saxony,  is  situated  on  the  left  bank  of  the  Mandau, 
near  its  confluence  n-ith  the  Neisse,  25  miles  south-east  of 
Bautzen  and  48  east-south-east  of  Dresden.  The  town 
is  built  in  a  regular  and  modern  style.  The  town-house 
dates  from  1844,  and  contains  a  public  library  of  30,000 
volumes.  The  church  of  St  John  was  rebuilt  in  1834-37; 
and  the  church  of  St  Peter  and  St  Paul,  with  its  elegant 
tower,  belonged  to  an  old  F'ranciscan  monastery.  The 
latter  was  restored  in  1882  and  part  of  it  fitted  up  as  an 
historical  museum.  There  are  five  other  churches  in  the 
town.  Zittau  is  well'  equipped  with  schools,  including  a 
gymnasium  (founded  in  1586)  and  a  commercial  school, 
both  accommodated  in  the  Johanncum,  and  several  techni- 
cal institutions.  The  leading  branch  of  industry  is  linen 
and  damask  weaving ;  but  woollen  stufis,  trimmings,  itc, 
are  also  produced  in  the  factories  of  the  town,  and  in  the 
(urrounding  weaving  villages,  37  of  which,  with  70,000 
inhabitants,  are  inclnded  in  the  municipal  jurisdiction. 
The  town,  which  is  one  of  the  best  endowed  in  Saxony, 
also  owns  valuable  forests  on  the  mountains  of  Upper 
Lasaiia.  There  are  various  steam-mills,  iron-foundrie.*^ 
brick-fields,  and  potteries  near  the  town,  and  extensive 
dejiosits  of  lignite,  employing  ore'  1000  hand.s.  Zittau 
is  situated  near  the  border  of  Bohemia,  with  which  it  carries 
on  some  trade.  In  1885  the  population  was  23,21. 5,  of 
whom  less  than  one-fifth  were  Roman  Catholics:  in  1834 
the  [lopulation  wa.1  8508. 

Zittau  i»  of  Wrii'lith  orijfin  (Chytawa  in  it«  Wrndi»li  nanio),  ana 
wu  raarlo  a  town  tiy  Ottocar  II.  of  notuinia.  It  \ra«  one  of  the 
■ix  t"-rni  •(■  Hi^  I.iiMtun  l<-agiic  (13<()),  at  which  period  it  tw- 
|«'  It  lutTred  acrcrclr  in  Iho  Hnaiitc  war*  and 

''I  War,  and  waa  bomUinltd  and  bnnifliy  the 

Au.:..- ,     liirinK  *''•  Stvon  Yrirt'  War.     Tho  nittaical 

compoMr  Mar»cnniT  (17«.^18<1I)  wai  bom  at  Ziluu. 

ZIZK.'V,  or  ZisKA,  .ToifN  (c  1360-1421),  leader  of  tho 
HcssiTM  ^7.r.)  from  1119,  «-n*  Imrn  at  Trocznow  in  tho 
neighbourhood  of  Budwois  in  Bohemia  about  tho  year 
13C0.  Up  was  of  n'ddi-dcvrnt,  and  win  brought  up  from 
an  early  ago  at  Prague  at  the  court  of  Ring  Wcuccalauj. 


In  1410  he  fought  as  a  volunteer,  on  the  losing  side,  in 
the  great  battle  of  Griinwald,  near  Tannenberg  in  Prussia, 
in  which  the  knights  of  the  Teutonic  Order  were  com 
pletely  routed  by  the  Lithuanians  and  Poles.  He  after- 
wards took  part  in  the  Hungarian  wars  against  the  Turks, 
tnd  is  also  said  to  have  fought  on  the  English  side  in  the 
battle  of  Agincourt.  Irt!  the  discontents  which  followed 
the  martjTdom  of  Huss  and  Jerome  in  Bohemia  he  sided 
with  the  liberal  party,  and  ultimately,  on  the  outbreak  of 
hostilities,  became  its  leader.  He  soon  organized  a  for- 
midable body  of  infantry,  and  from  bis  newly  fortified 
stronghold  of  Tabor  as  a  centre  achieved  various  successes, 
of  which  the  most  signal  was  the  victory  over  the  imperial 
troops  at  Deutschbrod  (8th  January  1422).  At  an  early 
period  of  the  war, — at  tho  siege  of  Raby  in  1421, — Zizka, 
who  from  boyhood  had  been  blind  of  an  eye,  completely  lost 
bis  sight ;  but  his  strength  of  will  enabled  tum  almost 
wholly  to  overcome  this  formidable  disadvantage,  and  his 
extraordinary  presence  of  mind,  fertility  of  resource,  aud 
keenness  of  mental  vision,  coupled  with  a  zeal  that  was 
wholly  sincere,  though  not  always  free  from  fanaticism, 
continued  to  mark  him  out  as  tlie  leader  in  the  cause  he 
had  espoused  until  his  death,  which  was  caused  by  an 
infectious  disorder  while  he  was  besieging  Przibislaw 
(11th  October  1424). 

S<«  Millauer,  Diplomalisch-historische  Ati/sdlie  iihcr  Johann 
Ziska  (1824).  Zixka's  life  has  been  made  the  subject  of  an  epic  by 
the  German  poot  Meissner  (1S46  ;  10th  edition  1867),  and  has  alio 
been  related  in  prose  by  C-eorgc  Sand. 

ZLATOUST,  in  the  Russian  government  of  Ufa,  is  one 
of  the  chief  towns  and  iron-works  of  the  Urals.  It  is  situ- 
ated on  the  Ai,  a  tributary  of  the  Ufa,  in  a  picturesque 
valley  of  the  middle  Urals,  at  a  height  of  1200  feet  abovi 
sea-level.  The  270  niiles  which  stretch  bctween'Zlatoust 
and  Ufa  in  the  west  %.ill  soon  be  covered  by  rail,  while  a 
branch  line  is  projected  to  connect  it  with  Ekaterinburg 
in  the  north.  The  to^^n  is  well  built,  mostly  of  wood,  has 
a  first-class  meteorological  and  magnetic  observatory,  and 
is  the  seat  of  the  mining  administration  for  the  Zlatoust 
district,  which  includes,  besides  several  iron-works,  the  rich 
gold-washings  of  the  jasin  of  the  Mias.  Its  merchants 
carry  on  a  brisk  trade  in  agricultural  produce  and  cattle, 
as  well  as  in  manufactured  wares,  imported  for  tho  use  of 
the  mining  villages  of  tho  neighbourhood.  Tho  Ai  and 
several  ponds  supply  the  crown  iron-works  with  motive 
power,  and  in  1884  the  iron  furnaces  of  Zlatoust  yielded 
90,800  cwta.  of  pig-iron,  which  were  used  almost  entirely 
for  the  manufacture  of  swords,  baj-onets,  and  artillery 
munition.    Tho  [xipulation  of  Zlatoust  in  1884  was  19,000. 

ZNAIM,  or  Zn'avm  (Czech  Znojmo),  an  interesting  old 
town  of  Moravia,  is  picturesquely  situated  on  the  left 
Ijank  of  the  Thaya,  45  miles  north-north-west  of  Vienna. 
The  town  proper  is  adjoined  by  four  suburbs,  and  it 
contains  three  fine  open  .squares,  while  the  site  of  the  old 
fortifications  is  occupied  by  a  plca.>iant  promenade.  Tho 
Riiubcrthurra  U  a  relic  of  the  old  castle  of  the  mnrpravos 
of  Moravia  ;  the  round  cnstle-ehaivel,  known  as  the  heathen 
temple  (Ueiden-Tempel),  in  the  Ilomanosquo  i-tylo  of  tho 
12th  century,  was  at  one  time  considered  the  rao.st  ancient 
building  in  Moravia.  The  Gothic  church  of  St  Nicholna 
was  built  about  1348  by  tho  cniprror  Charles  IV.;  tho 
town-hou.sc,  with  an  elegant  Gothic  tower,  2.">0  feet  high, 
dates  from  al«iut  1446.  The  niicirnt  and  onro  iKJwerful 
Prx'monstrati'nslan  abl>cy  of  Bruck,  to  tho  cost  of  the 
town,  is  now  occupiol  as  Iwirracks.  Tho  town  ia  woU 
cquip|>od  with  technical  and  other  school.\  ai\(l  corriea  on 
manufntturcs  of  earthenware,  leather,  chocolate,  vinegar, 
and  other  articles.  Large  quantities  of  tucutnl>vrs,  grain, 
and  wine  arc  pro<luccd  in  the  fertile  cnvinin.*.  In  1880 
the  population,  chiefly  of  Gerinnn  origin,  was  12,2."'4. 

Th»  prracB-  1   >mi  i.f  Znaim  wa»  (ouodcd  in  K'-'O  by  Oltooor  I.  «t 
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Beb^mls  <^  I'.''  •!••  "'  Zimjitia,  »he  •nfient  rapJtsl  of  the  trihuUrj 

r  '  "■  .......  .     ^  1H5.     Zuaim 

I  !  licro  in  ISOS) 

*:  ',1:1  tito  arcluliikc 

CluTico.  lu  IsoO  li..  liiiMKii.,  .^vuji<.;  1  .V  luvui  Iruiii  July  13th 
till  .•v-ptcmlwr  3a.  Tli>-  iu.v,li,t  Kiil  T.-itl  (1793-1804),  wlio 
V  •  ■         •     •      ■  ■  ■  a  of  Cliulu  Scal:>ljolJ,  was  boru  at  Pop- 

1  west, 

-Id-         ..    .  ....     ,     i-        -J   ki'kXo?,  from  fiiSior,  "a   little 

""^       aniniAt"),  an  imaginary  zone  of  the  heavens  within  which 
lie  the  paths  of  the  sun,  moon,  an;l  princijial  planets.     It 
U  bounded  by  two  circles  equidistant  from  the  eclijitie, 
about  eighteen  degrees  njiart ;  and  it  is  divided  into  twelve 
signs,  and  marked  by  twelve  constellations.     The  signs — 
Siga*       tuc  Greek  &j&(xunj/iopia — arc  gcomelrioal  divisions  thirty 
«"•  t""    degrees  in  extent,  counted  from  the  spring  equinox  in  the 
**  direction  of  the  sun's  progress  through  them.     The  whole 

series  accordingly  shifts  westward  through  the  effect  of 
precession  by  about  one  degree  in  seventy-two  years.  At 
the  moment  of  crossing  the  equator  towards  the  north 
the  sun  is  said  to  bo  at  the  first  point  of  Aries ;  some 
thirty  days  later  it  enters  Taurus,  and  so  on  through 
Gemini,  Cancer,  Leo,  Virgo,  Libra,  Scorpio,  Sagittarius, 
Capricomus,  Aquarius,  and  Pisces  (see  Astronomy,  vol.  ii. 
p.  771).  The  constellations  bearing  the  same  names  coin- 
cided approximately  in  position,  when  Hipparchus  observed 
them  at  Rhodes,  with  the  divisions  they  designate.  The 
discrepancy  now,  however,  amounts  to  the  entire  breadth 
of  a  sign,  the  sun's  path  in  Aries  lying  among  the  stars  of 
Pisces,  in  Taurus  among  those  of  Aries,  ic 
DoodcB-  The  twelvefold  division  of  the  zodiac  was  evidently  sug- 
■T  ^'  gested  by  the  occurrence  of  twelve  full  moons  in  successive 
"""^  parts  of  it  in  the  course  of  each  year.  This  approximate 
relation  was  first  systematically  developed  by  the  early 
inhabitants  of  Mesopotamia,  and  formed  the  starting-point 
for  all  their  divisions  of  time.  As  the  year  separated,  as 
it  were  of  itself,  into  twelve  months,  so  the  day  was 
divided  into  twelve  "double  hours,"  and  the  great  cosmi- 
cal  period  of  43,200  years  into  twelve  "sars."  Each  sar, 
month,  and  hour  was  represented  at  once  visibly  and  sym- 
bolically by  a  twelfth  part  of  the  "  furrow  "  drawn  by  the 
solar  Bull  across  the  heavens.  The  idea  of  tracing  the  sun's 
path  among  the  stars  was,  when  it  occurred  to  Chald;ean 
astronomers,  an  original  and,  relatively  to  their  means,  a 
recondite  one.  Vt'e  owe  to  its  realization  by  them  the 
constitution  and  nomenclature  of  the  twelve  signs  of  the 
zodiac.  Assyrian  cylinders  and  inscriptions  indicate  for 
the  familiar  series  of  our  text-books  an  antiquity  of  some 
iour  thousand  years.  Ages  before  Asurbanipal  reigned 
at  Nineveh  the  eighth  month  (Marchesvan)  was  known 
as  "  the  month  of  the  star  of  the  Scorpion,"  the  tenth 
(Tebet)  belonged  to  the  "star  of  the  Goat,"  the  twelfth 
(Adar)  to  the  "star  of  the  Fish  of  Hea."'  The  motive 
underlying  the  choice  of  symbols  is  in  a  few  cases  obvious, 
but  in  moat  remains  conjectural.  The  attributes  of  the 
deities  appointed  to  preside  over  the  months  and  signs 
were  to  some  extent  infiuential.  Two  of  them,  indeed, 
took  direct  possession  of  their  respective  portions  of  the 
sky.  The  zodiacal  Virgo  is  held  to  represent  the  As- 
syrian Venus,  Ishtar,  the  ruling  divinity  of  the  sixth 
month,  and  Sagittarius  the  archer-god  Nergal,  to  whom  the 
ninth  month  was  dedicated.  But  no  uniform  system  of 
selection  was  pursued ;  or  rather  perhaps  the  results  of 
Be"eral,  adopted  at  various  epochs,  and  under  the  influence 
of  varying  currents  of  ideas,  became  amalgamated  in  the 
final  series. 
Tint  This,  thgre  is  reason  to  believe,  was  the  upshot  of  a 

'^  prehistorto  reform.  So  far  as  positive  records  go,  Aries 
was  always  the  first  sign.  But  the  arrangement  is,  on  the 
face  of  it,   a  comparatively  modern  one.     None  of  the 

>  Leaonuant,  Origina  dt  tUittoire,  voL  L  p.  236. 


brighter  stars  of  the  constellation  could  be  said  even 
roughly  to  mark  tlio  equinox  much  before  1800  n.c. ; 
during  a  long  .stretch  of  previou.s  time  the  leading  position 
belonged  to  the  stars  of  Taurus.'  Numerous  indications 
accordingly  point  to  a  corresponding  primitive  zodiac. 
Setting  aside  as  doubtful  evidence  derived  from  interpret- 
ations of  cuueiform  inscriptions,  wo  meet,  in  connexion 
with  Mithraie  and  ilylittic  legends,  remiui-sccnces  of  a 
i:odiac  and  religious  calendar  in  which  the  Bull  led  tLe 
way.^     Virgil's 

Caialiilus  anratis  aperit  cum  coinibus  annnm 

Tauins 

perpetuates  the  tradition.  And  we  shall  see  presently 
that  the  Pleiades,  not  only  were  originally,  but  continued 
to  be  until  well  within  historical  memory,  the  first  asterism 
of  the  lunar  zodiac. 

In  t\i  Clialdaean  signs  fragments  of  several  distinct 
strata  of  thought  appear  to  be  embedded.  From  one  point 
of  view,  they  shadow  out  the  great  ejiic  of  the  destinies 
of  the  human  race  ;  again,  the  universal  solar  myth  claims 
a  share  in  them ;  hoary  traditions  were  brought  into  ex 
post  facto  connexion  with  them  ;  or  they  served  to  com- 
memorate simple  meteorological  and  astronomical  facts. 

The  first  Babylonian  month  Nisan,  dedicated  to  Anu  Sccoml 
and  Bel,  was  that  of  "  sacrifice  "  ;  and  its  association  with  sign- 
the  Ham  as  the  chief  primitive  object  of. sacrifice  is  thus 
intelligible.''  According  to  an  alternative  explanation,  how- 
ever, the  heavenly  Ram,  placed  as  leader  in  front  of  the 
flock  of  the  stars,  merely  embodied  a  spontaneous  figure 
of  the  popular  imagination.  An  antique  persuasion,  that 
the  grand  cycle  of  creation  opened  under  the  first  sign, 
has  been  transmitted  to  modern  cognizance  by  Dante  {Inf., 
i.  38).  The  human  race,  on  the  other  hand,  was  .supposed 
to  have  come  into  being  under  Taurus.  'The  solar  inter- 
pretation of  the  sign  goes  back  lo  the  far-olT  time  when 
the  year  began  with  Taurus,  and  the  sun  was  conceived  of 
as  a  bull  entering  upon  the  gfeat  furrow  of  heaven  as  he 
ploughed  his  way  among  the  stars.  In  the  third  month  Tlurd  lo, 
and  sign  the  building  of  the  first  city  and  the  fratricidal  ^i""" 
brothers — the  Piomulus  and  Remus  of  Roman  legend — '''°"" 
were  brought  to  mind.  The  a))propriate  symbol  was  at 
first  indifferently  a  pile  of  bricks  or  two  male  children, 
always  on  early  monuments  placed  feet  to  feet.  The  retro- 
grade movement  of  a  crab  typified,  by  an  easy  association 
of  ideas,  the  retreat  of  the  sun  from  his  farthest  northern 
C-xcurLion,  and  Cancer  was  constituted  the  sign  of  the 
summer  solstice.  The  Lion,  as  the  symbol  of  fire,  repre- 
sented the  culmination  of  the  solar  heat.  In  the  sixth 
month,  the  descent  of  Ishtar  to  Hades  in  search  of  her 
lost  husband  Tamniuz  was  celebrated,  and  the  sign  of  the 
Virgin  had  thus  a  purely  mythological  signification. 

The  history  of  the  seventh  sign  is  somewhat  complicated.  Scvcntli 

The  earlier  Greek  writers, — Eudoxus,  Eratosthenes,  Hip-"'"! 

parchus, — knew  of  only  eleven  zodiacal  symbols,  but  made  "»''"' 

one  do  double  duty,  extending  the  Scorpion  across  the 

seventh  and  eighth    divisions.      The  Balance,  obviously 

indicating  the  equality  of  day  and  night,  is  first  mentioned 

as  the  sign  of  the  autumnal    equinox  by  Gerninus  and 

Varro,   and  obtained,  through   Sosigenes  of   Alexandria,  ' 

official  recognition  in  the  Julian  calendar.     Nevertheless, 

Virgil  (Geory.,  i.  32)  regarded  the  space  it  presided  over 

as  so  much  wa.ste   land,   provisionally  occupied    by  the 

"Claws"  of  the  Scorpion,  but  readily  available  for  the 
■ . ,. 

^  Tlie  posMbility  should  not,  liowever,  be  overlooked  that  tlie  "stara 
of  llie  raODtbs  "  were  detcnnined  by  their  heliacal  risings  {see  Bosan- 
quet  and  Sayce  on  Babylonian  astronomy,  in  ^fonthi>/  iVotic€s  Hoy.  Asir. 
ik>c.,  vol.  xl.  p.  117).  This  would  give  a  further  extension  backwartla 
of  over  1000  years,  during  which  the  equinox  might  have  occurred  in 
the  month  of  the  Rara. 

'  Lijard,  Rcchcrclits  sur  U  Culte  de  ifilhrn,  p.  COS. 

•  Sayce,  Trana.  Socitli/  of  Biblical  Arcliuolo'jy,  vol.  iii.  p.  182. 
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Efodieoais  of  Augustus.  Libra  vras  not  c  >  "^e^  inren- 
tion.  Ptolemy,  who  himself  chiefly  used  ^ie  "Claws" 
(Xz/Xoi),  speaks  of  it  as  a  distinctively  Chaldsan  signj^  and 
i;  occurs  as  an  extra-zodiacal  asterism  in  the  Chinese  sphere. 
An  ancient  Chinese  law,  moreover,  prescribed  the  regu- 
larizatiou  of  weights  and  measures  at  the  spring  equioox.- 
Xo  representation  of  the  seventh  sign  has  yet  been  div 
covered  on  any  Euphratean  monument ;  but  it  is  noticeable 
that  the  eighth  is  frequently  doubled,^  and  it  is  difficult 
to  avoid  seeing  in  the  pair  of  zodiacal  scoriMons  carved  on 
Assyrian  cylinders  the  prototype  of  the  Greek  scorpion 
and  claws.  Both  Libra  and  the  sign  it  eventually  supei^ 
Ecded  thus  owned  a  ChaldiEan  birthplace.  The  struggle 
of  rival  systems  of  nomenclature,  from  which  our  zodiacal 
series  refilled,  is  plainly  visible  in  their  alternations ;  and 
the  claims  of  the  competing  signs  were  long  sought  to  be 
conciliated  by  repreii:iring  the  Balance  as  held  between 
the  claws  of  the  Scbrpign. 
Niuth  to  The  definitive  decline  of  the  sun's  power  after  the 
twelfth  (tatumnal  equinox  was  typified  by  placing  a  Scorpion. as 
""^^  the  symbol  of  dp.tkness  in  the  eighth  sign.  Sagittarius, 
figured  later  as  a  Centaur,  stood  for  the  Babylonian  Mars. 
Capricornus,  the  sign  of  the  winter  solstice,  is  plausibly 
connected  with  the  caprine  nurse  of  the  young  solar  god 
in  Orientat  legends,  of  which  that  of  Zeus  and  AibaltHea 
is  a  variant.*  The  fish-tailed  Goat  of  the  zodiac  presents 
a  close  \nalogy  with  the  Mexican  calendar  sign  Cipactli, 
a  kind  of  marine  monster  resembling  a  narwhal.'  Aquarius 
ft  a  still  more  exclusively  meteorological  sign  than  Leo. 
The  eleventh  monOj  was  known  in  Euphratean  regions  as 
that  of  "want  and  rain,"  The  deluge  was- traditionally 
associated  with  it.  It  was  represented  if  zodiacal  sym- 
bolism by  the  god  Ramman,  crowned  with  a  tiaira  and 
pouring  water  from  a  vase,  or  more  generally  by  the  vaso 
»nd  water  without  the  god.  The  resumption  of  agricul- 
tural labours  after  the  deluge  was  commemorated  in  tho 
twelfth  month,  and  a  mystical  association  of  the  fishes, 
which  were  'its  sign,  with  the  life  after  death  is  evident 
in  a  monument  of  Assyrian  origip  described  by  M.  Cler- 
mont-Ganneau,  showing  a  corpse  guarded  by  a  pair  of 
fish-gods.'  The  doubling  of  the  sign  of  Pisces  still  recalls, 
accordinc  to  Mr  Sayce,'  the  arrangement  of  the  Baby- 
lonian calendar,  in  which  a  year  of  300  days  was  sup- 
plemented once  in  six  years  by  a  thirteenth  month,  a  second 
Adar.  To  the  double  month  corre^^nded  the  double  sign 
of  the  "Fishes  of  Hca."» 
Cjrcliol  The  cyclical  meaning  of  the  succession  of  zodiacal  signs, 
iwaning  though  now  obscured  by  interpolations  and  substitutions, 
orth«-  ^^  probably  once  clear  and  entire.  It  is  curiously  re- 
•ion  of  fleeted  in  the  adventures  of  the  Babylonian  Hercules,  tho 
f  ;ii.  solar  hero  Iidubar.*  They  wore  recorded  in  the  compara- 
tively late  surviWng  version  of  the  7th  century  B.C.,  on 
twelve  tablets,  with  an  obvious  design  of  correlation  with 
the  twelve  divisions  of  the  sun's  annual  course.  Izdubar's 
conquest  of  the  winged  bull  Heabani  was  placed  under 
fauru^ ;  hi.?  slaying  of  the  tyrant  Houmbalm  (the  prototj-po 
of  Gtryon)  in  the  fiilh  month  tj-pificd  the  victory  of  light 
over  darkness,  represented  in  plastic  art  by  the  group  of  a 
lion  killing  a  bull,  which  is  tho  form  ordinarily  given  to  the 

1  i„  ,:.....  ,i.vi-..  -'     -Tition  of  Mtreury  d«llug  from  235I1.C. 

{Almo  !  .Itni). 

''!*■•  >)y  Oiirt«r  Schlcftrl,  who,  h«w«»CT, 

cl>im>  :  >r  (lie  ClilutM  oonitcllatioMl  •yitem. 

»  I.-  p.  2«7.                 *  ibid.,  p.  2J». 

•  Hi...  -  •  «,  1810,  p.  157. 

•  Hn.  ArchM  ,  IHJS".  ].    :1U. 

»  Tram.  Sx.  DM.  ArthM-l.  >r,l.  lii.  p.  16«. 

'  Tht  |ad  He«.  the  Oinne«  ol  {hrmu^  r<|nlru»iit  to  (h«  fiih-god 
thv»t  mm*  to  lh«  rv*cut  of  ib«  protaffoDiil  In  tbt  Clulibcan  drama 
of  lb*  itlug*. 
\*  8w  U.  IUvUbwb,  iUmmwn.  7tb  Dccuibcr  1672. 


sign  j>co  on  Xinevite  cylinders.*'  The  wooing  of  leht&r 
by  the  hero  of  the  epic  falls  under  Virgo,  and  his  encounter 
with  two  scorpion  men,  guardians  of  the  rising  and  the 
setting  sun,  luider  Scorpio.  The  eleventh  tablet  narrates 
the  deluge  ;  the  twelfth  associates-the  apotheosis  of  Hea- 
bani (the  Babylonian  Chiron)  with  the  zodiacal  emblems 
of  the  resurrection. 

In  the  formation  of  the  constellations  of  the  zodiac  The  con- 
very  little  regard  was  paid  to  stellar  configurations.  The  slflla 
Chaldaeans  chose  three  stars  in  each  sign  to  be  the  "  coun-  ^''"*- 
cillor  gods"  of  the  planetsT*^  These  were  called  by  tie 
Greeks  "decans,"  because  ten  degrees  of  tho  ecliptic  and 
ten  days  of  the  year  were  presided  over  by  each.  The 
college  of  tho  decans  was  concei-ed  as  moving,  by  their 
annual  risings  and  settings,  in  an  "eternal  circuit"  between 
the  infernal  and  supernal  regions.  Our  modern  asterisms 
first  appear  in  the  Pkxnomena  of  Eudoxus  about  370 
B.C.  But  Eudoxus,  there  is  reason  to  believe,  consulted, 
riot  the  heavens,  but  a  celestial  globe  of  an  anterior  epoch,' 
on  which  the  stars  and  the  signs  were  forced  into  unnatural 
agreement.  The  representation  thus  handed  down  to  us 
(in  the  verses  of  Aratus)  has  been  thought  to  tally  best 
vi-ith  the  state  of  the  sky  about  2000  b.c.;'2  and  the  men- 
tion of  a  pole-star,  for  which  Eudoxus  was  rebuked  by 
Hipparchus,  seems,  as  Mr  W.  T.  Lynn  has  pointed  out," 
to  refer  to  the  time  when  a  Draconis  stood  near  the  pole. 
The  data  afforded  by  Eudoxus,  however,  are  far  too  vague 
to  serve  as  the  basis  of  any  chronological  conclusion. 

The  Egyptians  adopted  from  the  Greek.s  wth  considci  Egrp'"*" 
able  modifications  of  its  attendant  symbolism,  the  twelve- «o<li«»l 
■fold  division  of  the  zodiac.  Aries  became  the  Fleece;  two"*"*' 
Sprouting  Plants,  typifjing  equality  or  resemblance,  stood 
for  Gemini ;  Cancer  was  re-namcd  Scarabajus ;  Leo  was 
converted,  from  the  axe-like  configuration  of  its  chief  staps, 
into  the  Knife ;  Libra  into  the  Mountain  of  tho  Sun,  a 
reminiscence,  apparently,  of  the  Euphratean  association  of 
the  seventh  month  with  a  "holy  mound,"  designating  the 
Biblical  tower  of  Babel.  A  Serpent  was  the  Egyptian 
equivalent  of  Scorpio ;  the  Arrow  only  of  Sagittarius  was 
retained ;  Capricornus  became  "  Life,"  or  a  Mirror  as  an 
image  of  life;  Aquarius  survived  as  Water;  Taurus,  Virgo, 
and  Pisces  remained  unchanged.'*  The  moti^  of  some  of 
the  substitutions  was  to  avoid  tho  confusion  which  must 
have  ensued  from  the  duplication  of  previously  existing 
native  asterisms ;  thus,  tho  Egyptian  and  Greek  Lions  were 
composed  of  totally  different  stars.  Abstractions  in  other 
cases  replaced  concrete  objects,  with  the  general  result  of 
effacing  the  distinctive  character  of  the  Greek  zodiac  as  a 
"circle  of  living  things." 

Early  Zoroastrian  writings,  though   impregnated  withSpr»aa 
star-worship,  show  no  traces  of  ^n  attempt  to  organize """'"•'' 
tho  heavenly  array.      In    the    Bundrkish,    however  (9tb  'J''''"^- ' 
century),  the  twelve  "AkhtArs,"  designctcd  by  the  same 
names  as  our  sign.i,  lead  tho  army  of  Ormuzd,  while  tha 
seven  "AwakhtArs"  or  planets  (includirg  a  meteor  and  « 
Comot)  fight  for  Ahriman.     Tlic  knowledge  of  tho  solar 
zodiac  tliu.s  tiu-ncd  to  account  for  dual.stic  purposes  was 
undoubtedly  derived   from   the  Greeks.      Rv  them,   too, 
it  was  introduced  into  Hindustan.     Arvabhato,  about  the 
beginning  of  our  era,  reckoned  by  tho  :iame  signs  as  Hi|>- 
parchus.     Tliey  were  transmitted  from  India  by  Buddnist 
mi.ssionarics  to  China,  but  remained  in  aU'vanco  until  the 
Jesuit  reform  of  Chinese  astronomy  in  the  17th  ccnturj-. 

Tho  native  zodiacal  system  wan  of  unexampled  com|>lcx- 
ity.  T!'  ^iili'.i  division.'  into  twenty-eighty  and  twenty-four 
"""  •,  vol.  I.  p.  240; 

>'    I  90,  whrni,  howcrn,  \>j  an  obrtoui  ■nWak* 

tbc  0:111, Ur  u(  "  1<  "  i<  utaM  al  only  thirty. 

'=  n.  Ilrown,  /.  orti.  No.  8,  js  34. 

"   llnhytonian  I ;....  i,  p.  79. 

u  Unigvb,  t.  U.  U.  (/..  vol.  U.  p.  6IS. 
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CVwnr  parts,  it  included  ti\-o  distinct  duodenary  series.  The  tse 
— tW>  »t  or  •'  sUlioDS  "  were  referred  by  Biot  to  the  date  1111  B.C. 
'*^  Me&survd  from  the  winter  solstice  of  that  epoch,  they 
com:.<|>ondtfJ,  in  conformity  with  the  Chinese  method  of 
observation  by  intervals  of  what  we  now  call  right  asccn- 
»ion,  to  eijual  portions  of  the  celestial  equator.'  Projected 
upon  the  ecliptic,  these  were,  of  course,  considerably 
uoeq^al,  and  the  txr  accordingly  differed  essentially  from 
the  Chalda-an  and  Greek  signs.  Their  use- was  chiefly 
astrological,  and  their  highly  figurative  names — "Great 
Splendour,"  "  Immense  Void,"  "  Firo  of  the  Phoenix,"  ic. 
— had  reference  to  no  [Virticulai  stars.  They  became  vir- 
tually merged  in  the  European  seiies,  stamped  with  official 
recognition  upwards  of  two  centuries  ago.  The  twenty- 
four  Isieti  or  demi-f«  were  probably  invented  to  mark  the 
course  of  weather  changes  throughout  the  year.  Their 
appellations  are  purely  meteorological. 

The  characteristic  Chinese  mode  of  dividing  the  "yellow 
road  "  of  the  sun  was,  however,  by  the  twelve  "  cyclical 
animals," — Rat,  Ox,  Tiger,  Hare,  Dragon  or  Crocodile, 
Serpent,  Horse,  Sheep,  Monkey,  Hen,  Dog,  Pig.  The  open- 
ing sign  corresponds  to  our  Aquarius,  and  it  is  remarkable 
that  the  rat  is,  in  the  far  East,  frequently  used  as  an  ideo- 
graph for  "water."  But  here  the  agreement  ceases.  For 
the  Chinese  series  has  the  strange  peculiarity  of  proceeding 
in  a  retrograde  direction  or  agairut  the  course  of  Jhe  sun. 
Thus,  the  second  sign  (of  the  0.x)  occupies  the  position  of 
Capricorn,  the  third  that  of  Sagittarius,  and  so  on.  The 
explanation  of  this  seeming  anomaly  is  to  be  found  in  the 
primitive  destination  of  the  "animals"  to  the  purposes  of 
an  "horary  zodiac."  Their  succession,  established  to  mark 
the  hours  of  day  and  night,  was  not  unnaturally  associated 
\ni\i  the  diurnal  revolution  of  the  sphere  from  east  to 
west.'  They  are  unquestionably  of  native  origin.  Tradi- 
tion ascribes  their  invention  to  Tajao,  minister  "f  the 
emperor  Hwang-te,  who  reigned  c.  2697  B.C.,  and  it  can 
scarcely  be  placed  later  than  the  7th  century  B.c.^ 

The  Chinese  circle  of  the  "  animals  "  obtained  early  a 
wide  diffusion.  It  was  adopted  by  Tartars,  Turks,  and 
Slongols,  in  Tibet  and  Tong-king,  Japan  and  Corea.  It 
is  denominated  by  Humboldt  *  the  "  zodiac  of  hunters  and 
shepherds,"  and  he  adds  that  the  presence  in  it  of  a  tiger 
gives  it  an  e.Tclusively  Asiatic  character.  It  appears 
never  to  have  been  designed  for  astronomical  employment. 
From  the  first  it  served  to  characterize  the  divisions  of 
time.  The  nomenclature  not  only  of  the  hours  of  the 
day  and  of  their  minutest  intervals  was  supplied  by  it, 
but  of  the  months  of  the  year,  of  the  years  in  the  Oriental 
aiity-year  cycle,  and  of  the  days  in  the  "  little  cycle  "  of 
twelve  days.  Nor  has  it  yet  fallen  into  desuetude.  Years 
"  of  the  Rat,"  "  of  the  Tiger,"  "  of  the  Pig,"  still  figure  in 
the  almanacs  of  Central  Asia,  Cochin  China,  and  Japan. 
>ilM  A  large  detachment  of  the  "cyclical  animals"  even  found 

^8«*  its  way  to  the  New  World.  Seven  of  the  twenty  days 
constituting  the  Aztec  month  bore  names  evidently  borrowed 
from  those  of  the  Chinese  horary  signs.  The  Hare  (or 
Rabbit),  ifonkey.  Dog,  and  Serpent  reappeared  without 
change ;  for  the  Tiger,  Crocodile,  and  Hen,  unknown  in 
America,  the  Ocelot,  Lizard,  and  Eagle  were  substituted  as 
analogous.^  The  Aztec  calendar  dated  from  the  7th  cen- 
tury ;  but  the  zodiacal  tradition  embodied  by  it  was 
doubtless  much  more  ancient.  Of  the  zodiac  in  its  true 
sense  of  a  partitioned  belt  of  the  sphere  there  was  no  ab- 
original knowledge  on  the  American  continent.     Mexican 

'  Biot,  Journ.  da  Savana,  1839,  p.  729,  and  1840,  p.  151  ;  Gaubil, 
Hilt.  <U  I'AfUr.  Chinoiu,  p.  9. 

•  Ht.ml»ldt,  Ytut  da  Cordillfra,  p.  168. 

'  C.  Scblegel,  I'r.  Chirr.,  pp.  3",  581.  •  Op.  cit.,  p.  219. 

'  Ibid.,  p.  152  ;  Prucott,  Conqual  of  Mexico,  vol  iii.  v.  321  (eJ. 
3W01. 


acquaintance  with  the  signs  related  only  to  their  secondary 
function  as  dies  (so  to  speak)  with  which  to  stamp  recur- 
ring intervals  of  time. 

The  lynoiiicat  revolution  of  ttic  moon  laid  down  the  I.\ina« 
lines  of  the  solar,  its  sidaeitl  revolution  tho.'ie  of  the  lunar '"J'"' 
zodiac.  The  first  was  a  circlet  of  "  full  moons";  the  second 
marked  the  diurnal  stages  of  the  lunar  progress  round  the 
sky,  from  and  back  again  to  any  selected  star.  The  moon 
was  the  earliest  "  measurer  "  both  of  time  and  space  ;  but 
its  services  can  scarcely  have  been  Tendered  available  until 
stellar  "milestones"  were  established  at  suitable  points 
along  its  path.  Such  were  the  Hindu  nakshalras,  a  word  FliDdu 
originally  signifying  stars  in  general,  but  appropriated  to  sy»'<"n 
designate  certain  small  stellar  groups  marking  the  divisions  "[Z" 
of  the  lunar  track.  They  exhibit  in  an'exaggerated  form 
the  irregularities  of  distribution  visible  in  our  zodiacal 
constellations,  and  present  the  further  anomaly  of  being 
frequently  reckoned  as  tweniy-eight  in  number,  while  the 
ecliptical  arcs  they  characterize  aro  invariably  twenty-seven. 
Now,  since  the  moon  revolves  round  the  earth  in  27J 
days,  hesitation  between  the  two  full  numbers  might 
easily  arise ;  yet  the  real  explanation  of  the  difficulty 
appears  to  bo  different.  The  superfluous  asterism,  named 
Abhijit,  included  the  bright  star  a  Lyras,  under  whose  in- 
fluence the  gods  had  vanquished  the  Asuras.  Its  invoca- 
tion with  the  other  naksltatras,  remoteness  from  the 
ecliptic  notwithstanding,  was  thus  due  (according  to  Prof. 
Max  MUUer's  plausible  conjecture)  "  to  its  being  regarded 
as  of  especially  good  omen.  Acquaintance  with  foreign 
systems  of  twenty-eight  lunar  divisions  tended  doubtless 
to  fix  its  position,  which  remained,  nevertheless,  always 
equivocal.^  Alternately  admitted  into  or  rejected  from 
the  series,  it  was  finally,  some  six  or  seven  centuries  ago, 
eliminated  by  the  effects  of  precession  in  reversing  the 
order  of  culmination  of  its  limiting  stars. 

The  notion  of  a  twenty-seven-fold  division  of  the  zodiac 
was  deeply  rooted  in  Hindu  tradition.  The  number  and 
the  name  were  in  early  times  almost  synonymous.  Thus, 
a  nakskatra-mdld  denoted  a  necklace  of  twenty-seven 
pearls ;  ^  and  the  fundamental  equality  of  the  parts  was 
figured  in  an  ancient  legend,  by  the  compulsion  laid  upoa 
King  Soma  (the  Moon)  to  share  his.  time  impartially  be- 
tween all  his  wives,  the  twenty-seven  daughters  of  Pra- 
j.ipati.  Everything  points  to  a  native  origin  for  the 
system  of  nakshatras.  Some  were  named  after  exclusively 
Vedic  deities ;  they  formed  the  basis  of  the  sacrificial 
calendar  of  the  Brahmans ;  the  old  Indian  names  of  tha 
months  were  derived  from  them  ;  thoir  existence  was  pre- 
supposed in  the  entire  structure  of  Hindu  ritual  and 
science."  They  do  not,  however,  obtain  full  recognition 
in  Sanskrit  literature  until  the  Brabmana  period  (7th  or 
8th  century  B.C.).  The  Big-Vcda  contains  only  one  allu- 
sion to  them,  where  it  is  said  that  "  Soma  is  placed  in  the 
lap  of  the  naJcskatras" ;  and  this  is  in  apart  including 
later  interpolations. 

Positive  proof  of  the  high  antiquity  of  the  Hindu  lunar 
zodiac  is  nevertheless  afforded  by  the  undoubted  fact  that 
the  primitive  series  opened  with  Krittika  (the  Pleiades) 
as  the  sign  of  the  vernal  equinox.  The  arrangement  would 
have  been  correct  about  2300  B.C.  ;  it  would  scarcely  havo 
been  possible  after  1800  B.C.'"  We  find  nowhere  else  a 
well-authenticated  zodiacal  sequence  corresponding  to  so 
early  a  date.  The  reform  by  which  Kri'tika,  now  rele- 
gated to  the  third  place,  was  superseded  as  the  head  of 
the  series  by  "Agvini""  was  accomplished  under  Greek 

«  Riq-Veda  Hjmhila,  vol.  iv.,  1862,  Preface,  p.  Ixii. 

'  Wiitney,  Journ.  Am.  Orient.  Soc.,  vol,  viii.  p.  394. 

'  Max  MuIIer,  op.  cit.,  p.  l»iv.  »  Ibid.,  p.  42. 

'°  A.  Weber,  Indische  Sttidien,  vol.  x.  p.  241. 
"  Kamtd  f.-ora  the  A^vins,  tlic  UinJu  Castor  aDii  Polltti.     It  u 
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inflnence  somffwHere  near  the  beginning  or  onr  era.  For 
purpoi«5  of  ritual,  however,  the  Pleiailes,  with  Agni  or 
"  Fire  "  as  tlieir  presiding  deity,  continued  to  be  the  first 
sign.  HindB  astronomy  received  its  first  definite  or- 
ganization in  the  6th  century,  with  results  embodied  in 
the  Surija-Siddltania.  Here  the  "  signs  "  and  the  "  con- 
stellations "  of  the  lunar  zodiac  form  two  essentially  dis- 
tinct sjrstems.  The  ecliptic  is  divided  into  twenty-seven 
equal  parts,  called  hhogat  or  arcs,  of  800'  each.  But  the 
nakshatrat  are  twenty-eight,  and  are  represented  by  as 
many  "junction  stars"  {yuydtdra),  carefully  determined 
by  their  spherical  coordinates.  The  successive  entries 
of  tlie  moon  and  planets  into  the  nakshatrat  (the  ascer- 
tainment of  which  was  of  great  astrological  importance) 
were  fixed  by  means  of  their  conjunctions  with  the  yoga- 
tiirai.  These,  however,  soon  ceased  to  be  obser\'ed,  aiid 
already  in  the  1 1  th  century  AlBiruni  could  meet  with 
no  Hindu  astronomer  capable  of  pointing  out  to  him 
the  comjilete  series.  Their  successful  identificatisn  by 
Colebrooke  ■  in  ISO"  had  a  purely  archaeological  interest. 
The  modem  ^nakshatrat  are  twenty-seven  equal  ecliptical 
divisions,  the  origin  of  which  shifts,  like  that  of  the  solar 
signs,  -with  the  vernal  equinox.  They  are,  in  fact,  the 
hhogat  of  the  Surya-Siddhdnta.  The  mean  place  of  the 
moon  in  them,  published  in  all  Hindu  almanacs,  is  found 
to  ser»"e  unexceptionally  the  ends  of  astral  vaticination.  ^ 

The  system  upon  which  it  is  founded  is  of  great  antiquity. 
Belief  in  the  power  of  the  nakthatras  evidently  inspired 
the  invocations  of  them  in  the  Atharva-Veda.  In  the 
lirahmana  period  they  were  distinguished  as  "  deva  "  and 
"yama,"  the  fourteen  lucky  asterisms  being  probably  asso- 
ciated n-ith  tha  wa.xing,  the  fourteen  unlucky  with  the 
waning  moon.'  A  special  nakshatra  was  appropriated  to 
every  occurrence  of  life.  One  was  propitious  to  marriage, 
another  to  entrance  upon  school-life,  a  third  to  the  first 
]>loughing,  a  fourth  to  laying  the  foundation  of  a  house. 
Festivals  for  the  dead  were  appointed  to  be  held  under 
those  that  included  but  one  star.  Propitiatory  abstinences 
were  recommended  when  the  natal  asterism  was  menaced 
by  unfavourable  planetary  conjunctions.  The  various 
members  of  the  body  were  parcelled  out  among  the  nah- 
thntma,  and  a  rotation  of  food  was  pre-scribed  as  a  whole- 
some accomf«animent  of  the  moon's  revolution  among  them.* 
The  nomenclature  of  the  Hindu  signs  of  the  zodiac, 
save  as  regards  a  few  standard  asterisms,  such  as  A^vini 
and  Krittiki,  was  far  from  uniform.  Considerable  dis- 
crepancies occur  in  the  lists  given  by  different  authorities.' 
Hence  it  is  not  surprising  to  meet  in  them  evidence  of 
foreign  communications.  Reminiscences  of  the  Greek 
«igns  of  Gemini,  Leo,  Libra,  Sagittarius,  Capricornus,  and 
ri.ves  are  obvious  severally  in  the  Hindu  Two  Faces,  Lion's 
Tail,  Beam  of  a  lialance,  Arrow,  Gazelle's  Head  (figured  a.s 
n  marine  nondescript),  and  Fish.  The  corre.^pondence  docs 
not,  however,  extend  to  the  stars  ,  and  some  coincidences 
adverted  to  by  Humlmldt  >>otween  the  nakthatrat  and  the 
zcxiiacal  aniniaU  of  Central  Asia  arc  of  the  same  nominal 
character."  Mexican  loans  are  more  remarkable.  They 
"  rr-ntly  direct  a«  well  as   indirect.      The  Aztec 

■  rlndcs    nakthatra  titles    borrowed,    not    only 
■  modium  of  the  Tartar  zo>liac,  but  likewi*j 
m  the  Indian  whcmc,  ajinrt  from  any  known 
1  -i      The  "  thrW  footprint*  of  Vishnu,"  for  cx- 

r  '.It  lUn  Id  the  IkkI  uf  Arirs  •n<l  ii  flfpirrtl  lir  •  honc'i 
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ample,  unmistakably  gave  its  naite  to  the  Mexican  day 
OUin,  signif  j-ing  the  "  track  of  th*"  snu  "  ;  and  both  series 
further  contain  a  "flint  weapon,"  a  "stick,"  and  a  "house.''" 
Several  houses  and  couches  were  ranged  along  the  Hindu 
zodiac  with  the  naive  idea  of '  providing  restitr-pk-  'xi-  '<x 
the  wandering  moon. 

Relationship  of  a  more  irtimate  kind  connects  the  Hindu  ReUtire 
lunar  mansions  with   those  of   the  Arabs   and  Chinese. '"t^ini'r 
The  resemblance  between  the  three  ^sterns  is  indeed  so °P^indB, 
close  that  it  has  been  assumad,  almost  as  axiomatic,  that  ima""^ 
they  must  have  been  framed  from  a  single  Model  ;  and  the  Aml>ia.T 
question  of  their  origin  has  been  d»l>ated,  with  all  the  sj-stems. 
resources  of  varied  erudition  by  scholars  such  as  Biot, 
Weber,  Whitney,  and  Max  Jluller.     As  the  upshot  of  the 
controversy  it  appears  nevertheless  to  have  become  tolerably 
clear  that  the  nakfluatras  were  both  native  to  India,  and 
the  sUu  to  China,  but  that  the  manu:il  were  mainly  of, 
Indian  derivation.      The   assertion,   paradoxical   at   first  Chinese 
sight,  that  the  twenty-eight  "  hostelries  "  of  the  Chinese  ^'''='- 
sphere  had  nothing  to  do  with  the  moon's  daily  motion ' 
seems  to  convey  the  actual  fact.      Their  number,  as  a 
multiple  of  four,  was  prescribed  by  the  quaternary  partition 
of  the  heavens,   fundamental  in  Chinese  astronomy.     It 
was  considered  by  Biot  to  have  been  originally  twenty- 
four,   but  to  have  been  enlarged  to  twenty-eight  about 
1 100  B.C.,  by  the  addition  of  determinants  for  the  solstices 
and  equinoxes  of  that  period.^     The  essential  difference, 
however,  between  the  nakthatras  and  the  titu  is  that  tlie 
latter  were  equatorial,  not  ecliptical,  divisions.     They  were 
measured  by  the  racridian-|)assages  of  the  limiting  stars, 
and  varied  in  amplitude  from  2*  42'  to  30"  li'y    Th< 
use  of  the  specially  observed  stars  constituting  or'  repre 
senting  the  sieu  was  as  points  of  reference  for  the  movt 
ments  of  sun,  moon,  and  planets.     They  served,  in  fact 
and  still  servo  (though  with  astrological  ends  in  view),  the 
precise  purpose  of  "  fundamental  stars  "  in  Eurojiean  as 
tronomy.     All  that  is  certainly  known  about  the  antiquity 
of  the  sieu  ia  that  they  were  well  established  in  the  ."^d 
century  B.C.     Their  initial  point  at  the  autumnal  equinox 
marked  by  Kio  (Spica  Virginis)  suits  a  still  late:  date, 
and   there  is  no  valid  evidence  that   the  mo<lcrn  scrie." 
resulted  from  the  rectification'  of  an  older  sui>erannuated 
arrangement,  analogous  to  the  Krittika  sequence  of  nak- 
^latrat.    The   Hindu  zodiacal  constellations  belong  -then 
to  an  earlier  epoch  than  the  Chinese  "stations,."  such  us 
they  have  been  transmitted  to  our  acquaintance.     Yet  not 
only  were  the  latter  nn  independent  invention,  but  it  is 
almost  demonsti-able  that  the  niiksfiatrat,  in  their  more 
recent  organization,  were,  as  far  as  jiossible,  assimilated  to 
them.     The  whole  system  of  junction  stars  was  doubt- 
less an  imitation  of  the  tirii ;  the  choice  of  them  by  the 
Hindu  astronomers  of  the  6th  century  a.d.  v       •  ' 
instigated  by  a  consideration  of  the  Chinese  li 

with  a  widely  different  intent     Where  they  \.. ■. n 

it,  some  intelligible  rea.ion  can  gcncrolly  bo  os.signcd  fur 
the  change.  Eight  junction  stars  lie  quite  clo.sc  to,  sftrn 
others  are  actually  identical  with,  Chinese  determinant*;' 
and  many  of  these  coincidences  are  between  insignitiraiit 
and,  for  the  i'iir|>oscs  of  ccliutic&l  division,  inconveniently 
situated  objicl.H. 

The  small  slcPar  groups  charncterizing  the  Arab  "  man-  Ar»M«» 
sioni  of  the  moori  "  (ni(inii:i'/>i/  A-'imiir)  were  ;noro  aquivbty  "»»«"""* 


distributed  than  either  the  Hindu  or  Chines*  Mrics. 
, presented,  ncverlhelcM,  striking  resemblances  to  Ixilli. 
Twenty-four  out  of  twcnty-ci>;lil  were  formed,  at  least  in 
part,  of  nakthdtra  or  «>«  Ktar*.''  Tliat  Iho  Arab  wa«  csson 
tially  a  cupy  of  the  Hindu  lunar  xodijc  can  icarcely'admij 

'    ■  '  BM,  Jour.  '<ir>  .Sxmxi.  J8«i.  J".  40. 

'V.  rJi"..  p.  ;?.  '•  Biol,  £(MiM,  p.  IM 

"  '^  .   ,  :  .U»  lo  Siry.i-S\MhA>\la,  p.  20a 
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jf  a  diMibt.  TIkJ"  "'"ro  dividc<l  on  tlio  same  principle; 
e«eh  oi><:nc<l  at  tlio  spring  ciiuinox  ;  tUo  first  Arab  sign 
Shftrataii  was  str.ctly  etjuivalciit  to  tbc  Hindu  A^vini ;  and 
(Tiphteen  constellations  in  each  \wre  virtually  coincident. 
Tlio  niotlel  of  the  .'iVm  was,  however,  also  regarde<l.  Eighteen 
Chinese  ilcterminants  were  included  in  the  Arab  astcrisms, 
and  of  thcso  five  or  six  were  not  nalshttlra  stars ;  conse- 
quently, they  must  have  Wen  taken  directly  fron\  the 
Chinese  series.  Nor  were  the  Greek  sign*  without  effect  in 
detcrmini'.g  the  names  of  the  m<if;(i--i7,'  the  late  apijcarance 
of  which, .in  a  complete  form,  removes  all  difficulty  in 
accounting  for  the  various  foreign  influences  brought  to 
bear  upon  them.  They  were  first  enumerated  by  Alfar- 
ghani  early  in  the  9th  century,  when  the  Arabs  were  in 
ostronomy  the  avowed  disciples  of  the  Hindus.  But, 
although  they  then  received  perhaps  their  earliest  quasi- 
scientific  organization,  the  mansions  of  the  moon  had 
'or  ages  previously  figured  in  the  popular  lore  of  the 
Hedouin.  A  set  of  twenty-eight  rhymes  associated  their 
litli.ical  risings  with  the  changes  of  season  and  the  vici.ssi- 
tudes  of  nomad  life  ;  their  settings  were  of  moteorological 
and  astrological  im[K)rt ;-  in  the  Koran  (x.  5)  they  are  re- 
gardeil  as  indispensable  for  the  reckoning  of  time.  Vet 
even  this  intimate  (wnetration  into  the  modes  of  thought 
ef  the  desert  may  be  explained  by  prehistoric  Indian  com- 
munication. The  altornativo  view,  advocated  by  Weber, 
tliat  the  lunar  zoiliac  was  primitively  Chaldxan,  rests  on 
a  very  shado«-y  foundation.  It  is  true  that  a  word  radi- 
cally identical  with  mnnacil  occurs  twice  in  the  Bible, 
under  the  forms  m'i::alot/t  and  maizaroth  (2  Kings  xxiii. 
5 ;  Job  xxxviii.  32) ;  but  the  heavenly  halting-places 
wbich  Uaeems  to  designate  may  be  solar  rather  thr.n  lunar. 
Kuphratean  cxploratiop  has  so  far  brought  to  light  no 
traces  of  ecliptical  partition  by  the  moon's  diurnal  motion, 
nnless,  indenl,  zcKliacal  associations  bo  claimed  for  a  set 
of  twenty-eight  deprecatory  formulx  against  evil  spirits 
inscribed  on  a  Ninevite  tablet.' 

The  safest  general  conclusions  regarding  this  disputed 
subject  ai>pcar  to  be  that  the  sieu,  distinctively  and  un- 
varyingly Chinese,  cannot  properly  be  described  as  divisions 
of  a  lunar  zodiac,  that  the  nakshatras,  though  of  purely 
Indian  origin,  l)€camc  modified  by  the  successive  adoption 
of  Greek  and  Chinese  rectifications  and  supposed  improve- 
ments ;  whilo  the  mnna:il  constituted  a  frankly  eclectic 
sy>tcm,  in  which  elements  from  all  quarters  were  combined. 
It  was  adopted  by  Turks,  Tartars,  and  Persians,  and  forms 
part  of  the  astronomical  p.-xraphernalia  of  the  BuiuUhish. 
The  tieu,  on  the  other  hand,  were  early  naturalized  in  Japan. 

Tlie  re&nc>l  system  of  astrologic.il  prediction  b-iscj  upon  the  soiar 
zoiliac  wu  inrcritcil  in  ChaMxa,  ol  taiueU  a  second  home  and  added 
elaborations  in  Egyi>t,  and  spread  irresistibly  westward  about  tlic 
l*cginnin;^  of  our  era.  for  gencthiiacal  purposes  the  signs  were 
dividol  into  six  solar  and  six  lunar,  the  former  counted  onward 
from  Leo,  the  "  house  "  of  the  sun,  tlic  latter  backward  from  the 
moon's  dornicile  in  Cancer.  Each  planet  had  two  houses — a  solar 
and  a  lunar — distrilmted  according  to  the  order  of  their  revolutions. 
Thus  Mercury,  as  the  planet  nearest  the  sun„obtaincd  Virgo,  the 
sign  adjacent  to  Leo,  with  the  corresponding  lunar  hoiis«  in  Gemini ; 
Venus  liad  Libra  (solar)  and  Taurus  (lunar) ;  and  so  for  tlie  rest. 
A  ram  frequently  stamped  on  coins  of  Antiochus,  with  he.ad  reverted 
towards  the  moon  and  a  star  (the  planet  ilars),  signified  Aries  to 
he  the  lunar  house  of  JlaT.  With  tlie  respective  and  relative  posi- 
tion* in  the  zodiac  of  the  sun,  moon,  and  planets,  the  character  of 
their  actioi^n  human  destiny  varied  indefinitely.  The  influence 
of  the  signs,  though  secondary,  was  hence  overmastering :  Julian 
call.'d  tiicm  6tww  oi^d^it,^  and  they  were  the  objects  of  a  corre- 
■ponding  veneration.  Cities  and  kingdoms  were  allotted  to  their 
several  patronage  on  a  system  fully  expounded  by  Manilius  : — 

Hos  erlt  in  fine*  orM*  pontuvfuc  notanclus, 
Qurm  D«ui  in  i»3rt>;^  i*cr  singula  dividit  antra, 

'  Wiitney,  Notes  to  Siri/aSUUh&nta,  p.  2Cm;. 
'  A.  Spreu^er,  Z.  O.  M.  O.,  voL  xiiL  p.  161  ;  Biriiiu,  Chronology, 
«ran>.  by  Sichan  (London,  1879),  p.  336  tq. 
■  LeDormant,  C'hal'Uan  Ma^ic,  p.  1 
♦  "Orat.  in  Solem,"  Op.,  vol.  I  p.  118.  ei  1696. 


Ao  sua  ciiiqnc  <l«ilit  tutelip  rcf^ia  per  orlvm, 
Et  pi'tpnas  crnti-A  otquo  uiIm-^  a4.ilthl  «lUs, 
In  qitittit-s  cxi-ictiit  pr.t.ot.-\(itia  siilL-ra  virc».3 

Syria  was  assignnl  to  Aries,  and  Syrian  coins  frenucnt'.y  bear  the 
cftigy  of  a  ram  ;  biythia  and  .\rabia  fell  to  Taurus,  India  to  Gemini, 
ralniyra,  judging  from  numismatic  c-'dencc,  claimed  the  favour  ol 
Li  lira,  Zeugma  that  of  Capricorn  ;  -Leo  protectefl  Jliietus,  Sagittarius 
Singara."  The  "power  of  tlio  signs  '  was  similarly  distributed 
among  the  parts  of  the  hunia'i  body  : — 

rdriuaDqimm  communis  oat  (utela  per  omne 
Corpus,  ct  in  projirium  tlivisis  ArtubLs  exit; 
Namnne  nrics  cnjtiti.  tnurus  cervlcihiis  lianx-t : 
Biachia  xub  ^ennuis  censentur,  pcctora  cincro.? 

Warnings  were  uttered  ngainst  surgical  treatment  of  a  member 
through  whose  sign  the  mpon  liap[iened  to  be  passing  ;'  and  zodiacal 
anatomy  was  an  indispensable  branch  of  the  healing  art  in  the 
Middle  Ages.  Some  curious  memorials  of  the  superstition  have 
survived  in  rings  and  amulets,  engraven  with,  the  various  signs, 
and  won»  as  a  kind  of  astral  defensive  armour.  Many  such,  of  tho 
1 -till  and  10th  centuries,  haviS  been  recovered  from  the  Thames." 
Individual,^,  too,  adopted  zotliaeal  emblems.  Capricornus  was  im- 
pressed U].on  the  coins  of  Augustus,  Libra  on  those  of  I'ythodoris, 
queen  of  I'ontiis  ;  a  sultnn  of  Iconiinn  displayed  Leo  as,his  "horo- 
scope "  and  mark  of  sovereignty ;  Stephen  of  England  chose  tho 
protection  of  Sagittarius. 

In  Egypt  celestial  influences  were  considered  as  emanating  mainly 
from  the  thirty-six  "dccans"  of  the  signs.  They  were  called  tJie 
"media  of  the  whole  circle  of  the  zodiac  ;"*"  each  ten-day  period 
of  the  Eg)'ptian  year  was  consecrated  to  the  decanal  god  whosu 
section  ol  tho  ecliptic  rose  at  its  commencement ;  the  body  was 
correspondingly  apportioned,  and  disease  was  cured  by  invoking 
the  zodi.aoal  regent  of  the  part  aflccted."  As  early  as  tho  11th 
century  n.c.  a  complete  list  of  the  decans  was  placed  among  tho 
hieroglyphs  ailorning  the  tomb  of  Sethos  1. ;  tlicy  fignred  again 
in  the  temple  of  Rameses  11.,'^  and  characterize  eveiy  Egj'ptian 
astrological  monument,  lioth  the  famous  zodiacs  of  Dendcra  dis- 
play their  symboLs,  unmistakably  identified  by  Lcpsius.  The  late 
origin  of  these  interesting  representations  was  established  by  the 
detection  upon  them  of  the  cartouches  of  Tiberius  and  Nero.  As 
the  date  of  incejition  of  the  circular  one  now  at  Paris  the  j'ear 
46  B.C.  Inis,  however,  been  suggested  with  high  probability,  from 
(among  other  indications)  the  position  amo'ng  the  signs  of  the 
emblem  of  the  planet  Jupiter."  Its  design  was  most  likely  to 
serve  as  a  sort  of  thema  cn-.H  at  the  time  of  the  birth  of  Ciesarion. 
The  companion  rectangular  zodiac  still  in  situ  on  the  portico  of 
the  tem|ilo  of  Isis  at  Dendera,  suits,  as  to  constellatiomi  arrange- 
ments, the  date  29  .^.D.  It  set  forth,  there  is  reason  to  believe, 
the  natal  scheme,  not  of  the  emperor  Tiberius,  as  had  been 
conjectured  by  Lauth,"  but  of  the  building  it  served  to  decoi-atc. 
The  Greek  signs  of  the  zodiac,  including  Libra,  are  obvious  upon 
both  these  nionuments,  which  have  thrown  some  useful  light  upon 
the  calendar  system  and  method  of  stellar  grouping  of  the  ancient 
Egyptians." 

An  Egypto-Greek  planisphere,  fii-st  described  by  Bianchini,'" 
resembles  in  its  general  plan  the  circular  zodiac  of  Dendera.  The 
decans  are  ranged  on  the  outermost  of  its  five  concentric  zones  ; 
the  planets  and  the  Greek  zodiac  in  duplicate  occupy  the  next 
three  ;  while  the  inner  circle  is  unaccountaI)ly  reserved  for  the 
Chinese  cyclical  animals.  The  relic  was  dug  up  on  the  Aveiitiue 
in  1705,  and  is  now  in  the  Louvre.  It  dates  from  the  2d  or  3d 
century  of  our  era.  The  Tartar  zodiac  is  not  unfrequently  found 
engraven  on  Chinese  mirrors  in  polished  bronze  oi  steel  of  the  7th 
century,  and  figured  on  the  "plateau  of  the  twelve  hours"  in  the 
treasury  of  the  emperors  of  the  Tang  dynasty." 

Probably  the  most  ancient  zodiacal  representation  in  existence  is 
a  fragment  of  a  Clialdrean  planisphere  in  the  Britisli  Museum,  onco 
inscribed  with  the  names  of  the  twelve  months  and  their  govern- 
ing signs.  Two  only  now  remain.*^  A  zodiac  on  the  "astrological 
altar  of  Gabies"  in  the  Louvre  illustrates  the  apportionment  of  the 
signs  among  theinmates  of  the  Koman  Pantheon  :  *^  and  they  occur 
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°  ^str.,  Ijk.  iv.,  ver.  696  sq. 

"  Eckhel,  Descrijitic  KnmmoTum  Antiochise  Syritc,  pp.  18,  25. 
'  Manilius,  Aslr.,  hk.  iv.  ver.  702-5. 
®  A.  J.  Peirce,  Science  of  iht  Stars,  p.  84. 
"  Journ.  Arch.  Sac.,  xiii.  pp.  254,  310,  and  xx.  p. "80. 
'"  In  a  fragment  of  ilermta  translated  by  Th.  Taylor  at  p.  362  of  irn 
version  of  larnblichus. 

n  Pettigrew,  Superslilicms  Connected  with  Hist,  of  Medicine,  p.  30, 
*-  Lepsius,  Chronologic  dcr  Actjypter,  part  i.  p.  68. 
''  Ibid.,  p.  102.  "  Les  Zodiaques  de  Denderah,  p.  78. 

'*  See  Kiel's  Dasfeste  JaJir  von  Denderah,  1878. 
"  Mint,  de  I'Acud.,  Paris,  1708,  Hist.,  p.  110  ;  see  also  Humboldt, 
Vucs  dcs  Cordill^es,  p.  170  ;  Lepsius,  ojj.  cil.,  p.  83  ;  Frijhuer,  Scidi)- 
lure  di(  Louvre,  p.  17. 

"  Schlegel,  Ur.  Chin.,  p.  561  ;  Pettigrew,  Jour.  A  rck.  Soc.,  vol.  viii. 
p.  21.  "  Fox  Talbot,  Trans.  Soc.  Dibl.  Archmol,  vol.  iv.  p.  260. 

■»  Jli'uard,  La  Mijlholoijie  dans  CArl,  p.  388. 
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»s  a  Classical  reminiscence  m  the  mosaic  pavements  of  San  Miniato 
and  the  baptistery  at  Florence,  the  cathedral  of  Lyons,  and  the 
crypt  of  Sin  Savino  at  Piacenza.'  Zodiacal  symbolism  became 
conspicuous  in  medi.-eval  art.  Kearly  all  the  French  cathedrals  of 
the  12th  and  13th  centuries  exhibit  on  their  portals  a  species  of 
rural  calendar,  in  which  each  month  and  sign  has  its  corresponding 
labour.  The  zodiac  of  Kotre  Dame  of  Paris,  opening  with  Aquarius, 
is  a  noted  instance.'  A  similar  series,  in  which  .sculptured  figures 
of  Christ  and  the  Apostles  are  associated  with  the  signs,  is  to  be 
seen  in  perfect  preservation  on  the  chief  doorway  of  the  abbey 
church  at  Vezelay.  The  cathedrals  of  Amiens,  Sens,  and  Rheims 
are  decorated  in  the  same  way.  In  Italy  the  signs  and  works  sur- 
Tire  fragmentarily  in  the  baptistery  at  Parma,  completely  on  the 
porch  of  the  cathedral  of  Cremona  and  on  the  west  doorway  of  St 
Alark's  at  Venice.  They  are  less  common  in  England  ;  Lut  St 
Margaret's,  York,  and  the  church  of  iJHey  in  Oxfordshire  offer  good 
specimens.  In  the  zodiac  of  Merton  College,  Oxford,  Libra  is  re. 
presented  by  a  judge  in  his  robes  and  Pisces  by  the  dolphin  of 
Fitzjames,  warden  of  the  college,  HS2-1507.*  The  great  rose-win- 
dows of  the  Early  Gothic  period  were  frequently  painted  with 
zodiacal  emblems ;  and  some  frescos  in  the  cathedral  of  Cologne 
contain  the  signs,  each  with  an  attendant  angel,  just  as  they  were 
depicted  on  the  vault  of  the  church  at  Mount  Athos.  Giotto's 
zodiac  at  Padua  was  remarkable  (in  its  undisturbed  condition)  for 
the  arrangement  of  the  signs  so  as  to  be  struck  in  turns,  during  the 
corresponding  months,  by  the  sun's  rays.*  The  "  zodiac  of  labours  " 
was  replaced  in  French  castles  and  hotels  by  a  "zodiac  of  plea- 
•urts,"  in  which  hunting,  hawking,  fishing,  and  dancing  were  sub- 
stituted for  hoeing,  planting,  reaping,  and  ploughing.' 

It  is  curious  to  find  the  same  sequence  of  symbols  employed  for 
the  same  decorative  purposes  in  India  as  in  Europe,  A  perfect  set 
of  signs  was  copied  in  1764  from  a  pagoda  at  Verdapettah  near 
Cape  Comorin,  and  one  equally  complete  existed  at  the  same  period 
on  the  ceiling  of  a  temple  near  Mindurah.* 

The  hieroglyphs  representing  the  signs  of  the  zodiac  in  astrono- 
mical works  are  of  late  introduction.  They  are  found  in  manu- 
scripts  of  about  the  lOlh  century,  but  in  carvings  not  until  the  15th 
or-16th.^  Their  origin  is  unknown  ;  but  some,  if  not  all  of  them, 
have  antique  associations.  The  hieroglyph  of  Leo,  for  instance, 
occurs  among  the  symbols  of  the  Mithratc  worship.'      (A.  M.  C.) 

ZODI.\CAL  LIGHT.  The  zodiacal  light  is  usually  de- 
scribed as  a  cone  or  lenticularly-shaped  glow  of  nebulous 
light,  seen  after  sunset  or  before  sunrise,  extending  up- 
wards from  the  position  of  the  sun  nearly  in  the  direction 
of  the  ecliptic  or  of  the  sun's  equator.  This  description, 
though  fairly  correct  for  the  higher  latitudes,  does  not 
represent  accurately  what  is  seen  in  the  tropics,  where  the 
light  is  often  a  very  conspicuous  object.  There,  if  an 
observer  on  a  clear,  moonless  night  watches  the  western 
sky  from  soon  after  sunset  till  the  last  trace  of  twilight  has 
disappeared,  he  will  notice  that  tlic  twilight  seems  to  linger 
longer  near  where  the  sun  sank  below  the  horizon,  and  that 
gradually  a  nebulous  whitish  band  of  light,  broad  towards 
the  horizon  and  narrowing  first  rapidly  and  then  more 
slowly  upwards,  begins  to  stand  out  clearly  from  the 
vanishing  twilight,  which  spreads  along  a  much  wider  and 
nearly  horizontally-topped  arc  of  the  horizon.  This  is  the 
zodiacal  light.  WTien  seen  on  a  perfectly  clear  night,  it 
will  be  noticed  that  it  fades  imperceptibly  on  both  borders 
and  towards  the  vertcic,  and  that  its  light  is  distinctly 
brighter  towards  the  base  than  at  greater  altitudes.  Its 
width  alid  brightness,  and  the  height  of  the  vertex,  differ 
vcrj*  much  from  time  to  time,  partly  on  account  of  actual 
variations,  but  much  more  from  differences  in  the  trans- 
fo.r'ncy  of  the  atmosphere.  In  England  it  is  seldom 
ol.i-rvcd  except  in  the  months  of  March,  April,  and  May 
shortly  after  sunset,  or  about  October  before  sunrise.  This 
M  due  to  no  change  in  the  light  itself,  but  simply  to  the 

'  Fowler,  Archmolityta,  toL  x1I».  p.  172.  ' 

•  Vloll»l  le-Dnc,  Ijitl.  dt  I'AreK.  FmnfaiM,  vol.  U.  p.  (SI  ;  La 
0«nlll,  Mtm.  dt  fArnd  .  ViTw,  178S.  p  20. 

•  Fowl.r,  Arrf.m-J  -,.-,,    vol.  llJT.  p.   150.  ♦  Ibid.,  p.  17B. 

•  V,   ■■      ■     ■  •  ■'  C^rfA.,  vol.  Ix.  p.  Ml. 

•  J  '  ,  vol.  Iiii.  p  353.  Comp.  Rontean,  Biltio- 
^mph>'  <  1  I.  pL  1.  p.  1S8,  whert  a  UMful  iketch  of 
lh«  itwn^al  rvsiiitji  of  oiliacal  r*««arrh  will  b«  found. 

'  R.  Brown,  Arc/ut^-jin,  vol.  alvil.  p.  341  ;  Sayca,  is  Jfalvt,  vol. 
i<T.  p.  615. 

•  8«  Ujard,  CutU  dt  MiiMn,  pL  iirU.  flg.  K,  Jlc 


circumstance  that  at  other  seasons  the  ecliptic  makes  so 
small  an  angle  with  the  horizon  that  a  light  lying  in  or 
near  it  does  not  rise  sufficiently  high  above  the  mists  of 
the  horizon  to  be  seen  after  the  twilight  has  vanished. 
In  lower  latitudes,  where  the  angle  made  uNnth  the  horizon 
is  greater,  while  the  duration  of  twilight  is  shorter,  it  can 
be  easily  seen  at  all  seasons  when  there  is  a  clear  sky  and 
no  moon,  except  when  Venus  is  an  evening  star,  in  which 
case  the  great  brightness  of  th.it  pliv  let  often  almost 
completely  obliterates  the  comparatively  faint  zodiacal 
light,  at  least  in  its  neighbourhood.  The  zodiacal  light 
has  frequently  been  described  as  having  a  reddish  yellow 
tint ;  but  this  seems  to  be  erroneous,  for,  when  seen  under 
favourable  conditions,  it  is  distinctly  white  and  very 
similar  to  that  of  the  Milky  Way.  Any  colour  that  may 
have  been  observed  is  doubtless  due  to  atmospheric  causes. 
Among  the  Moslems,  to  whom  it  is  important  on  ritual 
grounds  to  determine  accurately  the  moment  of  daybreak, 
at  which  during  Ramadan  the  daily  fast  begins,  the 
morning  zodiacal  light  appears  to  have  been  observed 
from  an  early  period,  and  is  known  as  the  "  false  dawn  "  or 
the  "wolf's  tail"  (Redhouse,  in  Joum.  H.  A.  S.,  July  1878). 
But  in  Christian  Europe  it  seems  to  have  been  first 
observed  by  Kepler,  who  described  its  api)earance  with 
considerable  accuracy  and  came  to  the  conclusion  that  it 
was  the  atmosphere  of  the  sun.  Descartes  wrote  about  it 
in  1630  and  Childrey  in  1659;  but  the  attention  of 
astronomers  was  first  prominently  called  to  it  by  Dominic 
Cassini,  who  first  saw  it  on  18th  March  16S3.  It  is  to  biin 
that  it  owes  the  name  which  it  now  bears.  He  explaini  J 
it  by  supposing  the  existence  of  a  flat,  luminous  ring 
encircling  the  sun,  nearly  in  the  plane  of  his  equator,  and 
accounted  for  its  disappearance  on  the  same  principle  as 
that  which  accounts  for  the  vanishing  of  Saturn's  ring. 
Mairan  (1731),  like  Kepler,  ascribed  the  light  to  the  sun's 
atmosphere  ;  and  this  explanation  was  generally  accepted, 
till  Laplace  showed  that  it  was  untenable,  since  no  real 
solar  atmosphere  could  extend  to  anything  like  the 
distance  from  the  sun  which  is  reached  by  the  zodiacal 
light.  He  further  showed  that,  even  if  the  solar  atmosphere 
did  extend  far  enough,  it  would  not  have  the  lenticular 
appearance  ascribed  by  observers  to  the  zodiacal  light, 
since  the  poUr  axis  would  be  at  least  two-thirds  of  the 
equatorial  axis.  Since  then  many  observers  have  made  a 
study  of  the  subject,  amongst  whom  may  bo  mentioned 
Jones,  Piazzi  Smyth,  Jacob,  Brorsen,  Schmidt,  Backhouse^ 
Liais,  and  Wright. 

ExUnl. — The  way  in  which  the  light  fades  off  gradually  tov|rd) 
the  boundaries  makes  it  extremely  diflicult  to  determine  accurately 
the  true  position  of  the  light  or  its  extent.  Various  obscrvationa 
ahow  that  at  times  the  ba.se,  at  nn  elongation  of  about  20*,  may 
hare  a  width  of  from  25*  to  30*,  while  at  an  elongation  of  60*  tho 
breadth  is  frequently  as  much  as  20*,  but  usually  much  leas.  The 
distance  of  the  vertex  from  the  sun  frequently  exceeds  90*,  and  Mr 
Liais  and  others  have  recorded  cases  when  the  light  has  been  traced 
completely  round  from  the  western  to  the  eastern  horizon.  This  is 
very  uncommon  ;  but  it  is  not  at  all  rare  to  find  the  light  stretching 
nearly  to  tho  meridian  three  honn  after  sunset,  and  several  ob- 
servers have  reconU'd  the  existence  of  a  liright  thatch  of  light  almost 
opposite  to  the  position  of  the  sun.  This  is  known  as  the  Gr^m- 
arAcin,  and  though  it  has  been  seen  comj>aratively  aeldoin  its  exist. 
enca  must  be  accepted  as  proved  ;  for  its  position  has  been  deter- 
mined by  actual  meaiureinent  by  trveral  astronomer",  and  Ihi-it 
results  «^;rce  Willi  quite  as  great  closeness  as  ran  l>e  e>  I  '  » 

dctcrniination   of  the  position   of  surh  nn  object.       /  \ 

Bcrirs  of  observations  was  made  on  the  zo<]iacal  light  ' 

0.  Jones,  chaplain  of  the  United  States  steam  frigate  "  Miasimppi. ' 
in  tho  China  and  Japan  Sea«  in  IfiSS.  He  rhartetl  the  apparent  posi. 
tionoflh.  '•     •  ■         ,  '  .         ,       .  . 

and  came  '  ^ 

could  1>e  I ' ,  .... 

ring  round  liio  earth  within  the  uibii  of  the  iiiuuii.  ll<-  r«.<.urJed 
that  twice  near  23*  28'  N.  lat.,  with  the  sun  at  the  opposite  solstice, 
he  had  aern  "the  extraordiiiar)-  spectacle  of  the  to<liacal  light, 
simultaneously  at  l>oth  tho  east  and  wod  horiiooi  from  11  to  1 
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o'clock  for  »*Ttr»l  nights  iu  iucccMion."  On  r««ding  thia  slut*- 
lli«nt,  Parv-n  Flumbolat  communicAtcil  to  the  MonaUt^ncSU  d.  kvn. 
frt  ''*'»«,  $on\e  unpubli»hrtl  observations  of  his  own  on 

a  i\  <-non.     The»«  wens  to  the  effect  that  on  the  17th 

atul  .  ,..  .  ::-.A\  the  lii;ht  wu  very  brij;ht  in  the  west,  and  "we 
ronttintlr  paroeivcxl  ia  the  east  (and  this  is  beyond  doubt  &  very 
sinking  idicnoniciioii)  a  whitish  light  nUich  was  alao  of  a  pyra* 
midAl  tonn.  The  Utter  augnieDttHi  the  brightness  of  tho  sky  in  a 
Terr  jtrvking  niAnncr."  The  light  in  iho  west  was  so  conspicuous 
that  "even  the  sailors  wen?  delighted  with  this  double  light."  Ho 
noted,  too,  what  is  a  very  importaat  fact,  that  the  two  lights  sot 
at  the  same  time  ;  and  there  is  tuuch  to  b«  said  in  defence  of  his 
ricw  that  tKe  eastern  light  wu  the  reflexion  of  th«  true  zodiacal 
lif  ht  in  the  west,  just  as  *he  eastern  sunset  glows  are  the  rcflexioa 
of  those  in  the  west.  The  chief  obstacle  in  the  way  of  accepting 
this  view  is  that  it  is  difficult  to  believe  that  a  tight  so  faint  as  tho 
lodiacal  light  could  have  a  reflexion  bright  enough  to  bo  seen,  and 
evea.to  be  seen  distinctly.  On  the  other  side  must  be  set  the  cir- 
tum^tance  that  the  simultaneous  glon*  at  both  horizons  socms  never 
to  have  been  observed  from  great  altitudes.  This  is  easily  under- 
stood if  the  second  glow  is  a  mere  reflexion  ;  whereas,  if  it  comes 
from  another  smirce  of  light,  it  ought  to  be  more  conspicuous  at 
high  than  at  tow  levels.  ^ 

Position. — Tho  exact  poaitioa  of  the  axis  of  the  zodiacal  light 
relatively  to  the  ecliptic  has  not  yet  been  satisfactorily  fixed.  Tho 
cxtieme  haziuesa  of  outline  and  the  excessive  faintncss  of  the  light 
Bear  the  vertex  make  it  quite  im^ssible  to  use  a  telescope  for 
measuring  its  limits.  Most  observers  hare  tried  to  fix  its  po^^ition 
by  tracing  its  outlino  ou  a  star  chart,  while  Prof.  C.  ?ia2zi 
Smyth  employed  two  sights  mounted  equatortatly.  But  even  by 
these  means  no  great  accuracy  can  bo  attained,  for  tho  liuiit4i  of  the 
light  can  be  traced  only  when  the  eye  is  quite  unfatigiicd  and  when 
the  light  is  looked  at  with  averted  vision.  The  difficulty  experienced 
is  well  illustrated  by  the  wide  divergencies  between  the  results  of 
different  observers — divergencies  not  only  in  the  extent  of  the  light, 
which  would  be  quite  natural,  but  even  in  the  direction  of  the  axis 
of  tho  cone.  Thus,  Caj>tain  Jacob,  who  observed  in  Madras  iu.1856- 
57-58,  found  that  his  evening  observations  placed  the  vertex  of  the 
western  cone  in  from  2'  S.  lat  to  fi'  N.  lat.,  with  an  average  of 
about  3*  K.  lat.  His  morning  observations  were  less  numerous 
•nd  gave  positions  for  the  vertex  of  the  eastern  cone  varj-ing  from 
J*  N.  to  8  S.,  with  an  average  of  about  2°  S.  Mr  Backhouse  from 
413  observations  found  a  mean  deviation  from  the  ecliptic  of  2° '06, 
while  Captain  Tunman,  observing  in  the  Mediterranean  in  August 
and  September,  tound  an  inclination  of  no  less  than  20°.  He 
also  found  that  the  plane  of  the  light  did  not  pass  through  the 
8U0.  His  observations,  however,  differ  somewhat  widely  from 
those  of  most  other  observers.  Mr  A.  Searlo  has  made  a  very 
careful  study  of  all  the  best  published  records.  In  his  first  paper 
more  than  650  observations  W  Jones,  Heis,  Schmidt,  and  others 
are  discussed,  and  he  concludes  that  apparent  changes  in  lati- 
tude are  mainly,  if  not  entirely,  produced  by  the  effect  of  atmo- 
spheric absorption,  which  affects  tho  lower  boundary  more  than 
tne  upper  and  to  an  extent  depending  on  the  inclination  of  the  ax'*, 
of  the  light  to  the  horizon.  In  a  second  paper  he  discusses  Jones's 
observations  alone  and  comes  to  the  conclusion  that,  after  making 
allowanco  for  the  effects  of  absorption,  there  is  some  evidence  that 
the  lodiacal  light,  as  seen  during  the  second  half  of  the  19th  century, 
has  had  a  more  northern  latitude  near  180"  long,  than  near  0°  long. 
It  seems  somewhat  doubtful,  however,  whether  the  observations 
hitherto  made  are  sufficiently  accurate  to  justify  this  conclusion, 
and  all  that  can  bo  confidently  asserted  is  that  the  observations 
made  so  far  point  to  such  a  difference  as  being  probable.  Similar 
TariatioQS  in  the  greatest  elongation,  the  breadtn,  and  the  bright- 
Bcae  have  Ijecn  asfterted  to  exist.  Thus  Mr  J.  F.  Julius  Schmidt, 
as  tho  result  of  several  years'  observations,  finds  a  variation  in  the 
inclination  of  the  axis  of  tho  cone  of  light  to  the  ecUptic  from  4°  18' 
at  the  end  of  December  to  0'  towards  the  end  of  rflarch,  a  similar 
▼ariatioD  in  tho  greatest  elongation  from  tho  sun  from  120"  in 
January  to  70*  in  April,  and  a  further  similar  variation  in  breadth 
at  corresponding  elongations,  with  a  minimum  for  all  three  about 
30th  March.  .  It  may  be  pointed  out  that  observations  regarding 
the  extent  oT  the  viaiDle  light  are  absolutely  valueless  unless  accom- 
paTiied  b^  careful  records  of  the  clearness  of  the  sky  as  evidenced 
by  '-he  Tidbility  of  faint  objects,  for  all  observers  of  the  zodiacal 
Ii^tjDUSt  have  noticed  that  a  thin  film  of  mist,  which  hardly  affects 
the  coloar  of  the  sky  or  the  visibility  of  the  brighter  stars,  may 
almost  completely  obliterate  the  zodiacal  light  No  accurate  photo- 
metric ocfaan-rations  seem  to  have  been  made  on  the  strength  of 
the  lig^t  and  observcra  have  differed  widely  in  their  estimates. 
Borne  iMcrt  that  it  is  much  brighter  than  toe  Milky  Way,  while 
others — and  especially  those  who  have  observed  in  tho  tropics — 
MJT  that  it  is  seldom  ao  bright  as  the  brighter  parts  of  the  Milky 
Way.  It  is  certainly  often  brighter  than  most  of  tho  Milky  Way. 
Mr  Searlo  deduces  htnn  Sir  W.  Herscbel's  and  Celoria'a  observa- 
t:->na  that  the  Milky  Way  is  about  2  magnitudes  brighter  than  the 
tL'tn  brightniwi  of  the  iky,  and  nja  that  on  this  estimate  the 


brighter  parts  of  tho  zoiliacal  light  would  be  commonly  3  or  4 
uiagiiitudcs  brighter  than  the  surrounding  sky.  This  is  almost 
ccrtilnly  an  ovorcatimate.  Thcio  seems  to  bo  very  little  doubt 
that  tho  brightness  undergoes  periodic  fluctuations,  but  no  tstimato 
can  as  yet  be  made  of  tho  length  of  tho  period.  It  is  probable  that 
tho  brightness  has  been  below  tho  average  for  tho  last  few  years, 
but  is  now  increasing.  Most  observers  have  also  reported  rapid 
changes  of  brightness,  or  undulations,  such  as  are  seen  iu  the  aurora 
and  in  tho  tails  of  some  comets  ;  but,  as  was  pointed  out  by  OlU-rs 
in  1833,  these  undulations  must  bo  produced  in  tho  earth's  atmo- 
sphere. In  this  connexion  it  may  bo  mentioned  that  in  observing 
the  spectrum  rapid  flickerings,  like  waves  moving  along  the 
spectrum,  are  often  verj^  marked. 

The  Moon's  Zodiacal  Light. — Several  observers  havft  recorded 
observations  which  appeared  to  show  that  the  moon  produced  an 
appearance  very  similar  to  that  of  tho  zodiacal  tight.  Piazri  Smyth, 
however,  when  observing  on  the  Peak  of  Tencriffe,  saw  this  appear- 
ance and  showed  by  actual  measurement  that  the  glow  seen  Veforo 
moonrise  does  not  lie  near  the  ecliptic,  but  \a  nearly  vertical,  and 
is  due  simply  to  r^Taction  in  the  earth's  atmosphere.  This  ex- 
planation will  hardly  account  for  an  interesting  ooscrvation  mode 
by  Mr  L.  Trouvelot,  fffaich  if  repeated  would  reauire  to  bo  very 
carefully  investigated.  On  a  night  when  tho  zodiacal  light  was 
very  bright  and  there  were  magnetic  'disturbances  followed  by  an 
auroral  display,  but  when  no  aurora  was  actually  visible,  ho  saw  a 
conical  light  rising  obliquely  from  the  top  of  the  roof  of  a  building 
behind  which  the  moon,  then  about  15°  or  20"  above  the  horizon, 
was  concealed.  The-  axis  of  the  light  coincided  nearly  with  the 
ecliptic  and  toe  light  could  bo  traced  on  both  sides  of  the  moon, 
when  tho  moon  itself  was  concealed.  The  whole  of  tho  circum- 
stances  led  Mr  Trouvelot  to  conclude  that  this  light  and  the 
zo<liacal  light  were  phenomena  of  the  same  order,  while  this  and 
other  observations,  he  considered,  readered  it  probable  that  there 
waj  some  connexion  between  the  zodiacal  light  and  auroras. 

Physical  Constitution. — Aa  has  alreacfy  been  pointed  outj 
it  is  impossible  to  see  the  zodiacal  light  through  a  telescope, 
and  this,  taken  along  with  the  extreme  faiatness  of  the  light, 
renders  it  exceedingly  difficult  to  examine  it  satiafac*orily 
with  either  the  polariscope  or  the  spectroscope.  Many 
attempts  have  been  made  to  determine  whether  or  not  tho 
light  was  to  any  extent  polarized,  but  with  questionable 
results  until  Prof.  A.  W.  Wright  attacked  the  problem, 
using  a  polariscope  specially  designed  for  studying  veyy 
faint  lights.  •  With  this  he  was  enabled  to  determine  with 
certainty  that  the  light  was  partially  polarized  in  a  plana 
passing  through  the  sun,  and  that  the  amount  of  polar- 
ization was  most  probably  as  much  as  15  per  cent,  but 
less  thaA  20  per  cent.  Many  attempts  have  been  made 
to  observe* the  spectrum.  In  1867  Angstrom,  observing 
at  Upsala  in  March,  obtained  the  bright  aurora  lino  (W.' 
L.  5567),  and  concluded  .that  in  the  zodiacal  light  there 
was  the  sime  material  as  is  found  in  the  aurora  and  in  the 
solar  corona,  and  probably  through  all  space.  UpsaJa, 
however,  is  a  place  where  the  aurora  spectrum  can  often 
be  observed  in  the  sky  even  when  no  aurora  is  visible,  and 
it  has  generally  been  believed  that  what  ^Angstrom  really 
saw  was  an  auroral  and  not  a  zodiacal  light  spectrum. 
Sefior  A,  T.  Acrimiz,  observing  at  Cadiz,  obtained  a  con- 
tinuous but  faint  spectrum  with  two  bright  lines — a 
yellowish  line,  probably  an  aurora  line,  and  a  line  in  the 
blue,  more  refrangible  than  F,  which  he  could  not  identify, 
but  which  in  all  probability  was  another  auroral  line. 
The  fact  that  ho  saw  this  spectrum  with  a  fivc-prisra 
spectroscope  attached  to  an  equatorial  seems  conclusive 
evidence  that  it  was  not  the  zodiacal  light  spectrum  that 
he  was  observing.  The  most  satisfactory  observations 
hitherto  published  seem  to  be  those  of  Prof.  Piazzi  Smyth 
and  Prof.  A.  W.  Wright.  Botli  used  spectroscopes  specially 
designed  for  the  examination  of  faint  lights,  and  their 
results  agree  completely  with  each  other.  Prof.  Smyth 
made  his  observations  at  Palermo  and  found  a  faint  con- 
tinuous spectrum  extending  from  about  W.  L.  5550  to  W. 
L.  5000  (British  inches  scale),  with  a  maximum  brightness 
at  about  W.  L.  5350.  In  fact,  the  light  was  almost  exactly 
similar  to  that  of  faint  diffused  sunlight,  such  as  is  got  in 
the  last  traces  of  twilight.     Prof.  Wrig'jt's  conclusion  wu 
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that  the  spectrum  differs  from  thiw  of  sunlight  only  in 
intensitj-.s  Some  recent  unpublished  observations  ma>le  in 
the  tropics  iuflicate  that,  while  the  jpectrum  is  usually  that 
described  by  Prof.  Smyth,  there  are  times  when  a  bright 
line  is  seen.  Too  much  stress,  however,  must  not  be  laid 
on  this,  as  the  observations  are  by  no  means  conclusive,  and 
the  apparent  line  njay  in  reality  be  only  a  jjart  of  the 
continuous  spectrum  which  is  brighter  than  usual. 

The  discussion  of  the  real  cause  of  the  zodiacal  light  is 
-r-.dorcd  very  difficult  by  the  want  of  agreement  in  the 
observations  that  have  "been  made  npoa  it,  and  by  the 
existence  of  a  small  number  of  apparently  trustworthy 
observations  of  a  wry  abnormal  extension  of  the  light,  as 
detailed  above ;  but  certain  conclu-sions  may  be  safely 
arrived  at.  The  theory  that  it  is  due  to  a  ring  of  small 
bodies  surrounding  the  earth  seems  to  be  entirely  negatived, 
as  pointed  out  by  Proctor  md  others,  by  several  of  its 
features.  The  best  observation.^  leave  no  room  for  the 
parallactic  displacement  which  would  be  observed  if  there 
were  such  a  ring  round  the  earth,  and  the  absence  of  a 
large  i)art  of  the  luminous  circle  on  ordinary  occasions 
would  be  inexplicable  on  any  such  !iyi)othesis.  There  can 
therefore  be  very  little  doubt  that  we  must  look  for  the 
cause  of  the  light  to  the  existence  of  a  ma?s  of  small  Ixxlios 
moving  in  orbits  round  the  sun,  and  that,  as  shown  by  the 
polarization  and  the  si>cctrura,  the  light  b  chiefly,  if  not 
entirely,  reflected  sunlight.  To  account  for  ill  the  observa- 
tions. Proctor  has  shown  that  the  bodies  must  travel  in 
orbits  of  conside  Able  eccentricity,  carrying  them  far  beyond 
the  limits  of  what  we  may  term  the  zodiacal  disk.  Under 
these  conditions  the  constitution  of  the  disk  would  become 
variable  within  exceedingly  wide  limits,  and  all  the  recorded 
variations  might  be  ^fairly  explained.  The  apixujrance  of 
a  complete  arch,  as  seen  by  Liais  and  others,  would  indicate 
an  extension  far  beyond  the  earth's  orbit ;  but,  at  jycsent 
at  least,  this  must  be  looked  on  as  very,  excepilonlt^  The 
spectroscopic  evidence,  so  far  as  it  goes,  cohfinns  this  theory, 
since  it  indicates  that  the  light  is  mainly  reflected  sunlight ; 
and,  even  if  further  observations  should  confirm  the  opinion 
that  bright  lines  are  sometimes  present,  this  need  in  no 
way  invalidate  the  conclusions  that  have  been  arrived  at. 
Indeed,  it  .seems  highly  probable — especially  if  >[r  LtKkycr's 
views  regarding  meteorites  are  confirmed — that  bright  Kncs 
should  be  seen  in  such  a  body  of  meteorites.  Olbcrs  long  ago 
suggested  that  the  corona  was  the  brightest  part  of  the  zodi- 
acal light,  and  there  is  nothing  in  recent  observations  to  con- 
tradict this  view,  for  all  observations  go  to  show  that  the 
outer  corona  has  no  definite  boundary,  but  shades  off  imi>cr- 
ccptibly  and  becomes  invisible  at  a  great  distance  from  the 
sun.  Dr  Huggins,  while  holding  that  the  corona  is  most 
probably  due  to  the  cca-Hclcii  outflow  of  extremely  minute 
particlesfrom  the  sun,  thinks  it  not  improbable  that  the  zodi- 
a'  il  light  may  be  in  some  way  connected  with  this  outflow. 
]>.-  .Si.-mcns,  when  discussing  bis  theory  of  the  conservation 
of  Bolar  energy,  sought  for  an  explanation  of  the  zodiacal 
light  in  the  dust  which  he  aupiioscd  to  be  ejected  from  cquo- 
t<jriaj  rcgioii.t,  rendered  luminous  partly  Uy  reflected  .4nn!ight, 
pftrtly  by  jihoiphorescence,  and  partly  by  electrical  action. 

With  the  increasing  number  of  oIncrvatJories  at  high 
altitudm  it  may  fairly  bo  ho|)ed  that  Ix^foro  long  utro- 
Domen  mil  bo  put  in  posscjiiion  of  such  definite  mooiurc- 
meat««a  will  enable  some  at  least  of  the  points  still  under 
diacuttion  to  bo  finally  settled,  and  that  far  more  accurate 
obMnratioiii  will  Mwn  bo  avaibbio  on  which  to  ccostruct 
p      ■'■-.''    ■ 
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metry (G r~utul:iipe  eirur  ullrjeineinen  P/iotomdiie  det  llim- 
mrts,  Berlin,  18C1,  4to,  awd  P/iolomftrisch<  Untrrsuchunyeit, 
Leijjsic,  1SG5,  8to),  and  of  a  vpry  strange  book,  I'tber  di< 
xVatur  dcr  Comtten  (Leipsic,  1872,  8vo).  He  died  at 
Leipsic  on  2.5th  April  1S62. 

/ollncr's  "  astrop1iot«mctcr  "  compares  the  liglit  of  a  star  as  seen 
in  a  tclcscojw  with  that  of  an  artificial  star  produced  by  a  jianflin 
lamp.  From  the  latter  tiio  li^'Iit  p.issc3  tiiroui^li  tlirce  Kicol's 
prisms,  of  which  two  can  bo  tiiriicd  so  as  to  vary  tlie  intensity  ol 
the  light,  tho  latter  bein;;  t)ro[>ortional  to  the  s<puro  of  the  coiiiiie 
of  the  angle  through  whicli  the  pri.^ms  are  tiinie<l,  whitli  angle  is 
read  olT  on  a  small  cii\'le.  In  order  to  rarj*  the  colcvir  of  the  arti- 
ficial star,  so  as  to  make  it  rcsemblr  the  natural  star  as  much  as 
jMjssible,  tliore  is  inserted  bctiveeii  llie  first  and  socoiid  prisms  a 
Jtlate,  of  kft-handcd  quartz,  cut  pcrpemliculnr  to  the  axis,  tho  rota- 
tion uf  ivhieh  is  read  olf  on  another  circle.  This  iiiNtrniiient  has 
becu  used  by  Zollner,  Lin<leinanii,  Engclmaiih,  T.  T.  W'oW,  anil 
f'thcrs  for-*'photonictric  ol»scrvations  of  stare  ard  planets  ;  but  it 
l.ibours  nnucr  several  defects,  among  whicli  the  dilTiculty  of  keeping 
X\\\  llaine  of  tlio  lamp  at  a  constant  height  is  tho  most  serious. 

ZOJIBOR,  a  royal  free  city  of  Hungary,  the  cajiilal  of  tlio 
county  qf  B.'lcs-Bodrog,  lies  about  120  miles  south  of  Buda- 
pest in  a  fertile  plain,  on  the  trancis  Canal  that  connects 
the  Danube  and  the  Thciss.  The  town  has  some  fine  streets 
and  sijuajcs,  and  several  handsome  buildings,  among  which 
may  be  nientioned  tho  county  and  town  halls,  the  theatre, 
ami  the  Roman  Catholic  and  Greek  chnrchc.^.  Zomlxjr  ia 
a  station  on  tho  Alfiild-Fiuino  Railway  and  the  centre  of 
the  corn  and  cattle  trade  of  an  extensive  area,  Tho  jwpu- 
lation  numbered  24,6P3  in  1880  and  about  31.000  in  1886. 

ZOXAR.\S,  Joannes,  historian  and  theologian,  flonr- 
i.ihed  at  Constantinople  in  tho  12th  century.  Under 
Alexius  I.  Comncnns  he  held  the  oQiccJ)  of  commander  of 
the  bodyguard  and  private  secretary  to  tho  emperor,  but 
in  the  »uccee<ling  reign  he  retired  to  Mount  Athos,  whcro 
ho  spent  the  rest  of  his  lifo  in  writing  his  books. ^  He  is 
taid  to  have  lived  to  tho  age  of  eighty-eight. 

Uij  most  imi<ortant  work,  ihe  CImx'ccn,  is  in  tiplitMn  books, 
and  extends  from  the  creation  of  the  world  to  the  ilrath  of  Aleiina 
(1118).  Tho  earlier  |«rt  is  largely  drawn  from  Josephus  ;  for 
Komao  history  lie  cliiclly  followed  Dion  Cauius,  whow  firil  twer.y 
books  are  only  known  to  ua  thiough  Zonaras.  Of  coi.tem|>oury 
orents  whit  h  he  himself  witnessed  ho  writes  more  briefly  and 
meagrtly  Ibsn  might  hare  l>oen  eipected.  His  history  was  ron- 
tinuetl  J>y  Nirrtas  A'ominatus.  Among  the  other  works  of  a  naraa 
is  an  y,jrftc.jntton  (•(  tht  .^;'<«^>/l,■n/  rrtii.ms.  Tlie  c'Ari.ai«>ii  or 
AnnnU  was  fir«l  printeil  at  Ilas<d  in  1657  ;  On  Cangr  nut  t  'it«l 
it  in  IdSS  ;  and  it  als<>fi>rm<  part  of  the  llonn  roll  cnon  of  lirianlik* 
writers,  hsvino  been  edited  by  I'in.ler  (2  roU.;  in  1»41  44.  Tin 
'-•"I  sdition  IB  by  Dindorf,  with  Du  Cange's  notes  («  rois.  ."vo, 
I.,  18()>-75).  Tho  O/'ot  Omnui  llixloriea,  C'alioiiini,  Z*"?- 
I,  wsre  piildiahed  (7  lligne  in  2  Tola.  4lo,  at  Prris  in  1S«S. 
A  lexicon,  alio  attributtd  V>  Zouaru,  hu  bttn  iditaJ  by  TiltuuuB. 
(Leipaic,  1808). 
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rpHE  branch  of  stionce  to  which  tlie  name  zoology  is 
J.  striftly  applicable  Inay  be  dctincj  ns  that  portion  of 
!  :  !  -v  which  relates  to  animals,  as  distinguished  from 
•  -riion  which  is  concerned  with  plants, 
liu-  science  of  biology  itself  has  been  placed  by  Mr 
Herbert  Spencer  in  the  group  of  concrete  sciences,  the 
•'  r  groups  recognized  by  that  writer  being  the  "abstract- 
'  and  the  "abstract."  The  abstract  sciences  are 
w^iK  i.iid  mathematics,  and  treat  of  the  blapk  forms  in 
which  phenomena  occur  in  relation  to  time,  space,  and 
nnmbcr.  The  abstract -concrete  sciences  are  mechanics, 
physics,  and  chemistry.  The  title  assigned  to  thera  is 
justified  by  the  fact  that,  whilst  their  subject-matter  is 
found  in  a  consideration  of  varied  concrete  phenomena, 
they  do  not  aim  at  the  explanation  of  complex  concrete 
phenomena  as  such,  but  at  the  determination  of  certain 
"abstract"  quantitative  relations  and  sequences  known  a.s 
the  "laws"  of  mechanics,  physics,  and  chcmi.stry,  which 
never  are  manifested  in  a  ptire  form,  but  always  arc 
inferred  by  observation  and  experiment  upon  complex 
phenomena  i-.  which  the  abstract  laws  arc  disguised  by 
their  simultaneous  interaction.  The  group  of  concrete 
sciences  includes  astronomy,  geology,  biology,  and  socio- 
logy. These  sciences  have  for  their  aim  to  "  explain  "  the 
concrete  complex  phenomena  of  (a)  the  sidereal  system, 
(6)  the  earth  as  a  whole,  (c)  the  living  matter  on  the  earth's 
surface,  ((/)  human  society,  by  reference  to  the  properties 
of  matter  sot  forth  in  the  generalizations  or  laws  of  the 
abstract-concrete  sciences,  i.e.,  of  mechanics,  physics,  and 
chemistry. " 

The  classification  thus  sketched  exhibits,  whatever  its 
practical  demerits,  the  most  important  fact  with  regard  to 
biolog)-,  namely,  that  it  is  the  aim  or  business  of  those 
occupied  with  that  branch  of  science  to  assign  living 
things,  in  all  their  variety  of  form  and  activity,  to  the  one 
set  of  forces  recognized  by  the  physicist  and  chemist. 
Just  as  the  astronomer  accounts  for  the  heavenly  bodies 
and  their  movements  by  the  laws  of  motion  and  the  pro- 
perty of  attraction,  as  the  geologist  explains  the  present 
state  of  the  earth's  crust  by  the  long-continued  action  of 
the  same  forces  which  at  this  moment  are  studied  and 
treated  in  the  form  of  "  laws  "  by  phj-sicists  and  chemists, 
so  the  biologist  seeks  to  explain  in  all  its  details  the  long 
process  of  the  evolution  of  the  innumerable  forms  of  life 
now  existing,  or  which  have  existed  in  the  past,  as  a  neces- 
sary outcome,  an  automatic  product,  of  these  same  forces. 
Science  may  be  defined  as  the  knowledge  of  causes;  and, 
so  long  as  biology  was  not  a  conscious  attempt  to  ascertain 
the  causes  of  living  things,  it  could  not  be  rightly  grouped 
with  other  branches  of  science.  For  a  very  long  period  the 
two  parallel  divisions  of  biology, — botany  and  zoology, — 
were  actually  limited  to  the  accumulation  of  observations, 
which  were  noted,  tabulated,  and  contemplated  by  the 
students  of  these  subjects  with  wonder  and  delight,  but 
only  to  a  limited  extent  and  in  restricted  classes  of  facta 
with  any  hope  or  intention  of  connecting  the  phenomena 
observed  with  the  great  nexus  of  physical  sequence  or 
causation.  A  Vi.gue  desire  to  assign  the  forms  and  the 
activities  of  livi.ig  things  in  all  their  variety  to  general 
causes  has  alwe  ys  been  present  to  thoughtful  observers 
from  the  earlir^st  times  of  which  we  have  r.eoord,  but  the 
earlier  attempts  in  this  direction  were  fantastic  in  the 
extreme ;  and  it  is  the  mere  truth  that,  at  the  time  when 
the  phenom*  na  of  inorganic  nature  had  been  recognized 
as  the  outcome  of  uniform  and  constant  properties  capable 
of  anatygis  and  measurement,  living  things  were  still  left 
liopelesslv  out  of  the  domain  of  explanation,  the  earlier 


theories  having  bccu  rejected  and  nothing  as  yet  suggested 

in  their  [ilace. 

The  history  of  zoology  as  a  science  is  therefore  the  his-  Scnpe  oi 

tory  of  the  great  biological  doctrine  of  the  evolution  of "'"  ''«- 

living  things  bj'  the  natural  selection  of  varieties  in  the  *°'\ 

,     c  •  1         ,        •        ■      1  toology. 

struggle  for  existence, — since   that   doctrine  is   the  oho 

medium  whereby  all  the  phenomena  of  life,  whether  of  form 

or  function,  are  rendered  capable  of  explanation  by  the  law4' 

of  physics  and  chemistry,  and  so  made  the  subject-matter 

of  a  true  science  or  study  of  causes.     A  history  of  zoology 

must  take  account  of  the  growth  of  those  various  kinds 

of  information  with  regard  to  animal  life  which  have  been 

arrived  at  in  past  ages  through  the  labours  of  a  long  series 

of  ardent  lovers  of  nature,  who  in  each  succeeding  period 

have  more  and  more  carefully  and  accurately  tested,  proved, 

arranged,  and  tabulated  their  knowledge,  until  at  last  the 

accumulated  lore  of  centuries — almost  without  the  con-: 

sciousncss  of  its  latest  heirs  and  cultivators — took  the  form 

of  the  doctrine  of  descent  and  the  filiation  of  the  animal 

series.  „ 

History. 

There  is  something  almost  pathetic  in  the  childish 
wonder  and  delight  with  which  mankind  in  its  earlier 
phases  of  civilization  gathered  up  and  treasured  stories  of 
strange  animals  from  distant  lands  or  deep  .seas,  such  as  are 
recorded  in  the  Physioloyus,  in  Albertus  Magnus,  and  even 
at  the  present  day  in  the  popular  tfeatises  of  Japan  and 
China.  That  omnivorous  universally  credulous  stage, 
which. may  be  called  the  "legendary,"  was  succeeded  by 
the  age  of  collectors  and  travellers,  when  many  of  the  Era  of 
strange  stories  believed  in  were  actually  demonstrated  as  collects 
true  by  the  living  or  preserved  trophies  brought  to  Europe  °^^  "P*" 
by  adventurous  navigators.  The  possibility  of  verification  ij^j^ 
established  verification  as  a  habit ;  and  the  collecting  of 
things,  instead  of  the  accumulating  of  reports,  developed  a 
new  faculty  of  minute  observation.  The  early  collectors  of 
natural  curiosities  were  the  founders  of  zoological  science, 
and  to  this  day  the  naturalist^traveller  and  his  correlative, 
the  museum  curator  and  systematist,  play  a  most  important 
part  in  the  progress  of  zoology.  Indeed,  the  historical  and 
present  importance  of  this  aspect  or  branch  of  zoological 
science  is  so  great  that  the  name  "  zoology "  has  until 
recently  been  associated  entirely  with  it,  to  the  exclusion 
of  the  study  of  minute  anatomical  structure  and  function 
which  have  been  distinguished  as  anatomy  and  physiology. 
It  is  a  curious  result  of  the  steps  of  the  historical  progress 
of  the  two  divisions  of  biological  science  that,"  whilst  the 
word  "  botany  "  has  always  been  understood,  and  is  at  the 
present  day  understood,  as  embracing  the  study,  not  only 
of  the  external  forms  of  plants,  their  systematic  nomencla- 
ture and  classification,  and  their  geographical  distribution, 
but  also  the  study  of  their  minute  structure,  their  organs 
of  nutrition  and  reproduction,  and  the  mode  of  action 
of  the  mechanism  furnished  by  those  organs,  the  word 
"  zoology  "  has  been  limited  to  such  a  knowledge  of  ani- 
mals as  the  travelling  sportsman  could  acquire  in  making 
his  collections  of  skins  of  beasts  and  bird.s,  of  dried  insects 
and  molluscs'  shells,  and  such  a  knowledge  as  the  museum 
curator  could  acquire  by  the  examination  and  classification 
of  these  portable  objects.  Anatomy  and  the  study  of  ani- 
mal mechanism,  animal  physics,  and  animal  chemistry,  all 
of  which  form  part  of  a  true  zoology,  have  been  excluded 
from  the  usual  definition  of  the  word  by  the  mere  accident 
that  the  zoologist  of  the  last  three  centuries  has  had  his 
museum  but  has  not  had  his  garden  of  living  specimens  as 
the  botanist  has  had  ;'  and,  whilst  the  zoologist  has  thus 

*  The  mediaeval  attitude  towards  both  plants  and  auimala  bad  do 
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lor  a  Inng  t.me  been  deprived  of  llie  means  of  anatomical 
and  physiological  study  —  only  supplied  witliin  the  pa»t 
Century  by  tlie  method  of  preserving  animal  bodies  in 
alcohol — the  demands  of  medicine  for  a  knowledge  of  the 
stiiuture  of  the  huinnn  aniinal  have  in  the  meantime 
lirought  into  existence  a  separate  and  si>ecial  study  of 
human  anatomy  and  physiology 

Krom   these   special    studies   of   human    structure    the 

knowledge  of  the  anatomy  of  animals  has  proceeded,  the 

tomyanJ  ^„^g  investigator  who  had  made  himself  acquainted  with 
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the  Biructiire  of  the  human  body  desiring  to  compare  with 
the  standard  given  by  human  anatomy  the  structures  of 
other  animal;..  T^us  comparative  anatomy  came  into  exist- 
ence as  a  branch  of  inquiry  apart  from  zoolog)-,  and  it 
IS  only  now.  in  ti.e  latter  part  of  the  19th  century,  that  the 
limitation  of  the  vord  "zoologj""  to  a  knowledge  of  animals 
which  expressly  excludes  the  consideration  of  their  internal 
btruccure  has  been  rejected  by  the  general  consent  of  those 
concerned  in  the  progress  of  science ;  it  is  now  generally 
recognized  that  it  is  mere  tautology  to  speak  of  zoology 
anri  comparative  anatomy,  and  that  our  museum  naturalists 
must  give  atientioo  as  well  to  the  inside  as  to  the  outside 
of  animals. 

The  anatomy  and  physiology  of  plants  have  never  been 
excluded  from  the  attention  of  botanists,  because  in  con- 
trast to  the  earlier  zoologists  they  always  were  in  possession 
of  the  whole  living  plant,  raised  from  seed  if  need  be  in  a 
botrliouse,  instead  of  having  only  a  dried  skin,  skeleton, 
or  shell.  Consequently  the  study  of  vegetable  anatomy 
and  physiology  has  grown  up  naturally  and  m  a  healthy 
way  in  strict  relation  to  the  rest  of  botanical  knowledge, 
whilst  animal  anatomy  and  physiology  have  been  external 
to  zoology  ia  origin,  the  product  of  the  medical  profession 
and,  as  a  consequence,  subjected  to  a  misleading  anthropo- 
centric  method. 
Roiricicd  Whilst  we  may  consider  the  day  as  gone  by  m  which 
■"•  "f  zoology  could  be  regarded  as  connoting  solely  a  special 
phyii"""  ''"'^'•'"  knowledge  of  animals  (as  twenty-five  years  ago 
In-y  was  still  the  case),  it  i»  interesting  to  observe  by  the  way 
the  carious  usurpation  of  the  word  "physiology,"  which, 
from  having  a  wide  connotation,  indicated  by  its  etymology, 
— the  p/iytiolo^ut  of  the  Middle  Ages  being  nothing  more 
nor  less  than  the  naturalist  or  student  of  nature, — has  m 
these  later  days  acquired  a  limitation  which  it  is  ditTicuIt 
to  justify  or  explain.  Physiology  to-day  means  the  study 
of  the  physical  and  chemical  properties  of  the  animal  or 
vegetable  body,  and  is  even  distinguished  from  the  study 
of  structure  and  strictly  confined  to  the  study  of  function. 
It  would  hardly  be  in  place  here  to  discu-ss  at  length  the 
steps  by  which  physiology  became  thus  limited,  any  more 
than  to  trace  those  by  which  the  words  "  physician  "  and 
"physicist"  (which  both  mean  one  who  occupies  himself 
with  nature)  came  to  signify  respectively  a  modicil  prac- 
titioner and  a  student  of  the  laws  of  mechanics,  heat, 
ligh'.,  ai.d  electricity  (but  not  of  chemistry),  whiLst  the 
word  "natumlist"  i*  very  usually  limited  to  a  lover  and 
student  of  living  things,  to  the  exclusion  of  the  so-cdiled 
physicist,  the  chemist,  and  the  astronomer.  It  is  probable 
that  physiologj'acquircd  its  present  significance,  viz.,  the 
•tudy  of  the  properties  and  functions  of  the  tissues  and 
organs  of  living  things,  by  a  process  of  external  attraction 
and  spoliation  which  gradually  removed  from  the  original 
phynologui  all  his  belongings  and  assigned  them  to  newly 

rtlitioD  to  fhI  knowlixlc^  but  »•%  put  of  ■  prcnllw  •nd  io  luclf 
liighly  lotrrwiinfr  rayilkum.  A  finUiUc  tod  tlabortt*  doclHot  ot 
tymkoliiiD  •liaud  whirh  compriM  til  nttorr  ;  vnl/-)>craft,  •IrKrniy, 
•  ad  nitdicm*  w«r«  hi  ^rftcdul  •ipr^tiion*.  Anirr^li  ••  »tIi  u  pliou 
wrr%  rvg^rdtd  u  "timplM"  tnd  u^cd  Id  mmiifinr,  tnd  «  koowlcdc* 
r'  *h«m  WM  valued  fr^.m  thit  poiol  of  view.  PlinU  Wf  r»  coUvcUwJ  and 
c  Jliialod  (Of  madlcliul  uj« ;  hiDco  tho'iliji-c  garaau  led  lb» 
t~'-UMla  sdvaal^i. 


named  and  iiideiicndently  constituted  sciences,  Icavm.!;  at 
l.xst,  a.«  a  rrsiiliiiiiu  to  which  the  word  might  still  be  applied, 
that  medical  aspect  of  life  which  is  concerned  with  iho 
workings  of  the  living  organism  regarded  as  a  piece  of 
physico-chemical  apparatus. 

Whatever  may  be  the  history  of  the  word  "  physiology,"  Riys  «( 
we  fir.d  zoology,  which  really  started  id  tlic  ICth  century  kkoIiI* 
with  the  awakening  of  the  new  spirit  of  observation  and  '<'<^<*>- 
exploration,  for  a  long  time  running  a  separate  course 
uninfluenced  by  the  progress  of  the  mcdicil  studies  of 
anatomy  and  physiology.  The  history  of  every  branch  of 
science  involves  a  recognition  of  the  history,  not  only  of 
other  branches  of  science,  but  of  the  progress  of  human 
society  in  every  other  relation.  The  century  which  de- 
stroyed the  authority  of  the  church,  witnessed  the  dis- 
covery of  the  New  World,  and  in  England  produced  th!> 
wTitings  of  Francis  Bacon  is  rightly  regarded  as  the  start- 
ing-poiiit  of  the  modern  knowledge  of  natural  causes  or 
science.  The  true  history  of  zoology  as  a  science  lie* 
within  the  three  last  centuries ,  and,  whilst  the  theories 
and  fables  which  were  current  in  earlier  times  in  regard  t.. 
animal  life  \iid  the  various  kinds  ot  animals  form  an  ini 
portant  subject  of  study  from  the  point  of  view  of  tlio 
history  of  the  development  of  the  human  mind,  they  really 
have  no  bearing  upon  the  hutory  of  scientific  zoology 
The  great  awakening  of  western  Europe  in  the  ICth  century 
led  to  an  active  search  for  knowledge  by  means  of  observa. 
tioo  and  experiment,  which  found  its  naturaJ  home  iu  the 
universities.  Owing  to  the  connexion  of  medicine  with 
these  seats  of  learning,  it  was  natural  that  the  study  of  the 
structure  and  functions  of  the  human  body  and  of  the 
animals  nearest  to  man  should  take  root  there  ,  the  spirit 
of  inquiry  which  now  for  the  first  time  became  general 
showed  itself  in  the  anatomical  schools  of  the  lialian  uni- 
versities of  the  16th  century,  and  spread  fiity  years  later 
to  Oxford. 

In  the  17th  century  the  lovers  of  the  new  philosophy.  InOisjo^ 
the  investigators  of  nature  by  means  of  obsers'ation  and  °'  *" 
experiment,  banded  themselves  into  academies  or  societies  ^„"^1, 
for  mutual  support  and  intercourse.     It  is  difficult  to  ex-  ti,*. 
aggorate  the  importance  of  the  influence  which  has  been 
exercised  by  these   associations  upon  the  progress  of  all 
branches  of  science  and  of  aoology  especially.    The  essential 
importance  of  academies  is  to   be  found,  as  Laplace,  the 
great  French   astronomer,  has  said,  "in   the  philosophic 
spirit  which  develops  itself  in  them  and  spreads  itself  from 
them  as  centres  over  an   entire  nation  and  all  relations. 
The  isolated  man  of  science  can  give  himself  up  to  dogma 
tism  without  restraint ;  he  hears  contradictions  only  from 
afar     But  in  a  learned  society  the  enunciation  of  dogmatic 
views  leads  rapidly  to  their  dettruction,  and  the  desire  of 
each  member  to  convince  the  others  necessarily  leads  to 
the  agreement   to  admit  nothing  excepting  what  is  the 
result  of  observation  or  of  mathematical  calculation." 

The  first  founded  of  surviving  European  academics,  the 
Academia  Natura:  Curiosorum  (1651),'  especially  confined 
it'.olf  to  the  description  and  illustration  of  the  structure  of 
plants  and  animals;  eleven  years  Uter  (1662)  the  Royd 
Society  of  London  waa  incorporated  by  rryil  charter, 
having  existed  without  a  name  or  fixed  organization  for 
seventeen  years  previously  (from  I64.'>).  A  little  later 
the  Academy  of  Sciences  of  Pa'.s  was  eslaijlisbed  by 
Louis  XIV.  The  influence  of  thr  .o  grea>.  academies  of  the 
17lh  century  on  the  progress  of  loology  was  precisely  to 
effect  that  bringing  together  of  the  miiseummcn  and  tLe 
physicians  or  anatomii>t8  which  was  needed  for  further 
development.  'Whilst  the  race  of  collectors  and  ayatema- 
tiier»  culminated  in  the  latter  part  of  the  iSlh  century 
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in  Linnxuis  k  new  type  of  student  mnde  its  iipi>earancc 
in  >uch  iiicu  «3  Joliu  Hunter  and  other  nnntomUt*,  who, 
not  satisfied  with  the  !>uiicrficial  observations  of  the  iiopular 
"looto^ts,"  set  tlienibclves  to  work  to  examine  anatoniie- 
ftlljr  the  wliole  animal  kingdom,  and  to  classify  its  members 
by  aid  of  the  results  of  such  i>rofound  study.  From  them 
we  |>a«s  to  the  com|<arative  anatomists  of  tlie  lOlli  century 
•nd  the  introduction  of  the  microscope  as  a  serious  iustru- 
ment  of  accurate  observation. 

The  influence  of  the  scientific  academics  and  the  spirit 
in  which  they  worked  in  the  17th  century  cannot  be  better 
illa^tratcd  than  by  an  examination  of  the  early  records  of 
the  Iloyal  Society  of  London.  T)ie  spirit  which  animated 
tlie  founders  and  leaders  of  that  society  is  clearly  indicated 
in  its  motto  ".N'ullius  in  verba."  Marvellous  narrations 
were  not  [icrmitted  ai  the  meetings  of  the  society,  but  solcl)- 
demonstrative  e.xpcriments  or  the  exhibition  of  actual 
specimens.  Definite  rules  were  laid  down  by  the  society 
for  its  j,i\idance,  deoigned  to  ensure  the  collection  of  solid 
(acis  and  the  testing  of  statements  embodying  novel  or 
remarkable  observations.  Under  the  inlluence  of  the  touch- 
Mtone  of  strict  inquiry  set  on  foot  by  the  ]\oyal  Society, 
the  marvels  of  witchcraft,  sympathetic  powders,  and  other 
relics  of  inediasval  superstition  disapjieared  like  a  mist 
before  the  .sun,  whilst  accurate  observations,  and  demon- 
btrations  of  a  host  of  new  wonders  accumulated,  amongst 
which  were  numerous  contributions  to  the  anatomy  of 
animab,  and  none  perhaps  more  noteworthy  than  the 
oliservations,  made  by  the  aid  of  microscoiies  constructed 
by  himself,  of  Leeuwenhoek,  the  Dutch  naturalist  (1G83), 
some  of  whose  instruments  were  presented  by  him  to  the 
society. 
&.™',ior  It  was  net  Until  the  19th  century  that  the  microscope, 
a»;ol  U:  thus  early  applied  by  Leeuwenhoek,  Malpighi,  Hook,  and 
Swammerdam  to  the  study  of  animal  structure,  was  per- 
fected as  an  instrument,  and  accopnplished  for  zoology  its 
final  and  most  imiiortant  service.  The  earlier  half  of  the 
19th  century  is  remarkable  for  the  rise,  growth,  and  full 
development  of  a  new  current  of  thought  in  relation  to 
living  things,  expressed  in  the  rarious  doctrines  of  develop- 
ment which  were  promulgated,  whether  in  relation  to  tWe 
origin  of  individual  animals  and  plants  or  in  relation  to 
their  origin  from  predecessors  in  past  ages.  The  perfecting 
of  the  microscope  led  to  a  full  comprehension  of  the  great 
doctrine  of  cell-structure  and  the  establishment  of  the 
facts — (1)  that  all  organisms  are  either  single  corpuscles 
(so-called  cells)  of  living  material  (microscopic  animalcules, 
ic.)  or  are  built  up  of  an  immense  number  of  such  units ; 
(2)  that  all  organisms  begin  their  individual  existence  as 
a  single  unit  or  corpuscle  of  living  substance,  which  multi- 
plies by  binary  fission,  the  products  growing  in  size  and 
multiplying  similarly  by  binary  fission;  and  (3)  that  the  life 
of  a  multicellular  organism  is  the  sum  of  the  activities  of  the , 
corpuscular  units  of  which  it  consists,  and  that  the  processes 
of  life  must  be  studied  in  and  their  explanation  obtained 
from  an  understanding  of  the  chemical  and  physical  changes 
which  go  on  in  each  individual  corpuscle  or  unit  of  living 
material  or  protoplasm  (cell-theory  of  Schwann). 

Ou  the  other  hand,  the  astronomical  theories  of  develoi> 
wcnt  of  the  solar  system  from  a  gaseous  condition  to  its 
nresent  form,  put  forward  by  Kant  and  by  Laplace,  had 
impressed  men's  minds  with  the  conception  of  a  general 
"novemcnt  of  spontaneous  progress  or  development  in  all 
mature  ;  and,  though  such  ideas  were  not  new  but  are  to  be 
found  in  some  of  the  ancient  Greek  philosophers,  yet  now 
(or  the  first  time  they  could  be  considered  with  a  sufficient 
knowledge  and  certainly  as  to  the  facts,  due  to  the  careful 
observation  of  the  two  preceding  centuries.  The  science 
fcf  geology  came  into  existence,  and  the  whole  panorama  of 
successive  stages  of  the  earth's  history,  each  with  its  dis- 
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tinct  population  of  strange  animals  and  plants,  unlike  those 
of  the  present  day  and  simpler  in  proportion  as  they  recede 
into  the  past,  was  revealed  by  Cuvier,  Agassiz,  and  others. 
The  history  of  the  crust  of  the  earth  was  cxjilaincd  by 
Lyell  us  due  to  a  process  of  slow  development,  in  order  to 
cllect  which  ho  called  in  no  cataclysmic  agencies,  no 
mysterious  forces  ditfering  from  those  operating  at  the 
present  day.  Thus  ho  carried  on  the  narrative  of  orderly 
development  from  the  point  at  which  it  was  left  by  Kant 
and  Laplace, — explaining  by  reference  to  the  ascertained 
laws  of  jjhysics  and  chemistry  the  configuration  of  tho 
earth,  its  mountains  and  seas,  its  igneous  and  its  stratified 
rocks,  just  as  the  a.stronomers  had  explained  by  those  same 
laws  the  evolution  of  the  sun  and  planets  from  diffnsed 
gaseous  matter  of  high  temperature. 

The  suggestion  that  living  things  must  also  be  included  The 
in  this  great  development  was  obvious.  They  had  been  so  Nutiir- 
included  by  poet-philosoidiers  in  past  ages ;  they  were  so  l**'""^ 
included  by  many  a  simple-minded  student  of  nature  who. ' 
watching  tho  growth  of  the  tree  from  the  seed,  formed  6. 
true  but  unverified  inference  in  favour  of  a  general  process 
of  growth  and  devclojiment  of  all  things  from  simpler 
beginnings.  The  delay  in  tho  establishment  of  tlie  doctrine 
of  organic  evolution  was  due,  not  to  tho  ignorant  and  un- 
observant, but  to  the  leaders  of  zoological  and  botanical 
science.  Knowing  as  they  did  the  almost  endless  com- 
plexity of  organic  structures,  realizing  as  they  did  that 
man  himself  with  all  the  mystery  of  liis  life  and  conscious- 
ness muat  be  included  in  any  explanation  of  the  origin  of 
»living  things,  they  preferred  to  regard  living  things  as 
something  apart  from  the  rest  of  nature,  specially  cared 
for,  specially  created  by  a  Divine  Being,  rather  than  to 
indulge  in  hypotheses  which  seemed  to  be  beyond  all  pos- 
sibility of  proof,  and  were  rather  of  the  nature  of  poets' 
dreams  than  in  accordance  with  the  principles  of  that  new 
philosophy  of  rigid  adherence  to  fact  and  demonstration 
which  had  hitherto  served  as  the  mainsprings  of  scientific 
progress.  Thus  it  was  that  the  so-called  "  Natur-philoso- 
phen"  of  the  last  decade  of  the  18th  century,  and  their 
successors  in  the  first  quarter  of  the  19th,  found  few 
adherents  among  the. working  zoologists  and  botanists. 
Lamarck,  Treviranus,  Erasmus  Darwin^  .Goethe,  and  Saint- 
Hilaire  pre-^Iied  to  deaf  ears,  for  they  advanced  the  theory 
that  living  beings  had  developed  by  a  slow  process  of 
transmutation  in  successive  generations  from  simpler  an- 
cestors, and  in  the  beginning  from  simplest  formless  matter, 
without  being  able  to  demonstrate  any  existing  mechanical 
causes  by  which  such  development  must  nertssarily  bo 
brought  about.  They  were  met  in  fact  by  the  criticism 
that  possibly  such  a  development  had  taken  place  ;  but,  as 
no  one  could  show  as  a  simple  fact  of  observation  that  it 
!iad  taken  place,  nor  as  a  result  of  legitimate  inference  that 
it  must  have  taken  place,  rt  was  quite  as  likely  that  liie 
past  and  present  species  of  animals  and  plants  had  been 
separately  created  or  individually  brought  into  existence 
by  unknown  and  inscrutable  causes,  and  (it  was  held)  the 
truly  scientific  man  would  refuse  to  occLoy  himseif  with 
such  fancies,  whilst  ever  continuing  to  concern  himself  with 
the  observation  and  record  of  indisputable  facts.  The 
critics  did  well;  for  the  "Natur-philosophen,"  though 
right  in  their  main  conception,  were  premature. 

It  was  reserved  for  Charles  Darwin,  in  the  year  1859,  DarwinS 
to  place  the  whole  theory  of  organic  evolution  on  a  new ''<'<='""'=. 
footing,  and  by  his  discovery  of  a  mechanical  cause  actu-  "'"[e^."'' 
ally  existmg  and  demonstrable  by  which  organic  evolution 
must  be  brought  about  to  entirely  change  the  attitude  in 
regard  to  it  of  even  the  most  rigid  exponents  of  the  scien- 
tific method.    Since  its  first  publication  in  1859  the  history 
of  Darwin's  theory  has  been  one  of  continuous  and  decisive 
conquest,  so  that  at  the  present  day  it  is  univer-     ■  ao- 
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cepted  as  the  central,  all-embracing  doctrine  of  zoological 
and  botanical  science. 

Darwia  succeeded  in  establishing  the  doctrine  of  organic 
evolution  by  the  introduction  into  the  web  of  the  zoological 
and  botanical  sciences  of  a  new  science.  The  subject- 
matter  of  this  nen-  science,  or  branch  of  biological  science, 
Lad  been  neglectet . :  it  did  not  form  part  of  the  studies 
of  the  collector  aiid  systematist,  nor  was  it  a  branch  of 
anatomy,  nor  of  the  physiology  pursued  by  medical  men, 
nor  again  was  it  included  in  the  field  of  microscopy  and 
the  ceU-*Jieory.  The  area  of  biological  knowledge  which 
Damir.  was  the  first  to  subject  to  scientific  method  and 
to  render,  as  it  were,  contributory  to  the  great  stream 
formed  by  the  union  of  the  various  branches,  the  outlines 
of  which  we  have  already  traced,  is  that  which  relates  to 
the  breeding  of  animals  and  plants,  their  congenital  varia- 
tions, and  the  transmission  and  perpetviation  of  those 
variations.  This  branch  of  biological  science  may  be  called  j 
thremmatology  (6pt/i/xa,  "a  thing  bred").  Outside  the 
scientific  world  an  ijnmense  mass  of  observation  and  experi- 
ment had  grown  up  in  relation  to  this  subject.  From  the 
earliest  times  the  shepherd,  the  farmer,  the  horticulturist, 
and  the  "  fancier  "  had  for  practical  purposes  made  them- 
selves acquainted  with  a  number  of  biological  laws,  and 
successfully  applied  them  without  exciting  more  than  an 
occasional  notice  from  the  academic  students  of  biology.  It 
is  one  of  Darwin's  great  merits  to  have  made  use  of  these 
abaervations  and  to  have  formulated  their  results  to  a 
large  extent  as  the  laws  of  variation  and  heredity.  As 
the  breeder  selects  a  congenital  variation  which  suits  his 
requirements,  and  by  breeding  from  the  animals  (or  plants) 
exhibiting  that  variation  obtains  a  new  breed  specially 
cliaractcrized  by  that  variation,  so  in  nature  is  there  a 
selection  amongst  all  the  congenital  variations  of  each 
generation  of  a  species.  This  selection  depends  on  the 
fact  that  more  young  are  born  than  the  natural  provision 
of  food  will  support.  In  consequence  of  this  excess  of 
births  there  is  a  struggle  for  existence  and  a  survival  of 
the  fittest,  and  consequently  an  ever-present  necessarily- 
Bcting  selection,  which  either  maintains  accurately  the  form 
of  the  species  from  generation  to  generation  or  leads  to  its 
modification  in  correspondence  with  changes  in  the  sur- 
rounding circumstances  which  have  relation  to  its  fitness 
for  success  in  the  struggle  for  life. 

Darwin's  introduction  of  thremmatology  into  the  domain 
of  scientific  biology  was  accompanied  by  a  new  and  special 
development  of  a  branch  of  study  which  had  previously 
been  known  as  teleology,  the  study  of  the  adaptation  of 
organic  structures  to  the  service  of  the  organisms  in  which 
tlicy  occur.  It  cannot  be  said  that  previously  to  Darwin 
there  had  been  any  very  profound  study  of  telcologv",  but 
it  had  been  the  delight  of  a  certain  type  of  mind — that  of 
the  lovers  of  nature  or  naturalists  par  txcfllrnee,  as  they 
were  sometimes  termed — to  watch  the  habits  of  living 
animals  and  plants,  and  to  point  out  the  remarkable  ways 
in  which  the  structure  of  each  variety  of  organic  life  was 
aiiapted  to  the  8|>ccial  circumstances  of  life  of  the  variety 
)r  ii|iccie3.  The  astonishing  colours  and  grotesque  forms 
of  h'>mo  an<miiU  ni  J  plants  which  the  museum  zoologists 
grnvoly  H-.  rilod  without  comment  were  shown  by  these 
observers  (.f  living  naLurc  to  have  their  significance  in  the 
economy  of  :he  or^ntninm  [tossesaing  thorn  ;  and  a  general 
doctrine  wa  1.  to  the  effect  thot  no  ]>art  or  stnic- 

turc  of  an  '  itli'iut  definite  use  and  adaptation, 
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on  the  subject  of  the  utility  of  this  or  that  startling  variety 
of  structure ;  but  few  attempts,  though  some  of  great 
importance,  were  made  to  systematic?IIy  expl  lin  by  o'oserva- 
tion  and  experiment  the  adaptation  of  organic  structures 
to  particular  purposes  in  the  cast  of  the  lower  animals 
and  plants.  Teleology  had,  however,  an  important  part 
in  the  development  of  what  is  called  physiology,  viz.,  the 
knowledge  of  the  mechanism,  the  physical  and  chemical 
properties,  of  the  parts  of  the  body  of  man  and  the  higher 
animals  allied  to  him.  The  doctrine  of  organs  and  func- 
tions— the  organ  designed  so  as  to  execute  the  function, 
and  the  whole  system  of  organs  and  functions  building  up 
a  complex  mechanism,  the  complete  animal  or  plant — was 
teleological  in  origin  (see  Physiolocv),  and  led  to  brilliant 
discoveries  in  the  hands  of  the  physiologists  of  the  last 
and  the  preceding  century.  As  applied  to  lower  and  more 
obscure  forms  of  life,  teleology  presented  almost  insur- 
mountable difficulties ;  and  consequently,  in  place  of  exact 
experiment  and  demonstration,  the  most  reckless  though 
ingenious  assumptions  were  made  as  to  the  utility  of  the 
parts  and  organs  of  lower  animals,  which  tended  to  bring 
so-called  comparative  physiology  and  teleology  generally 
into  disrepute.  Darwin's  theory  had  as  one  of  its  results 
the  reformation  and  rehabilitation  of  teleology.  Accord- 
ing to  that  theory,  every  organ,  everj-  {'art,  colour,  and 
peculiarity  of  an  organism,  must  eitlier  be  of  benefit  to 
that  organism  itself  or  have  been  so  to  its  ancestors :  no 
peculiarity  of  structure  or  general  conformation,  no  babit 
or  instinct  in  any  organism,  can  be  supposed  to  exist  for 
the  benefit  or  amusement  of  another  organism,  not  even 
for  the  delectation  of  man  himself.  Kecessarily,  accord- 
ing to  the  theory  of  natural  selection,  structures  either  are 
present  because  they  arc  selected  as  useful  or  because 
they  are  still  inherited  from  ancestors  to  whom  they  were 
useful,  though  no  longer  useful  to  the  existing  representa- 
tives of  those  ancestors. 

The  conception  thus  put  forward  entirely  ro-founded  tele- 
ology. Structvires  previously  inexplicable  were  explained 
as  survivals  from  a  past  age,  no  longer  useful  though  once 
of  value.  Every  variety  of  form  and  colour  was  urgently 
and  absolutely  called  upon  to  produce  its  title  to  existence 
either  as  an  active  useful  agent  or  as  a  survival.  Darwin 
himself  spent  a  large  part  of  the  later  years  of  his  life  in 
thus  extending  the  new  teleology.  A  beginning  only  has 
as  yet  been  made  in  the  new  life  of  that  branch  of  zoological 
and  botanical  study. 

The  old  doctrine  of  types,  which  was  used  by  the  philo- 
sophically-minded roologists  (and  botanists)  of  the  first 
half  of  the  century  as  a  ready  means  of  explaining  the 
failures  and  difficulties  of  the  doctrine  of  design,  fell  into 
its  proper  pl^ce  under  the  new  dispensation.  The  adher- 
ence to  type,  the  favourite  conception  of  the  transcendental 
raorphologist,  was  seen  to  be  nothing  morr  than  the  ex- 
|>rc3sion  of  one  of  the  laws  of  thremmatology-,  the  persist- 
ence of  hereditary  transmission  oi  ancestral  characters, 
oven  when  they  have  ceased  to  be  significant  or  valuable 
in  the  struggle  for  exi.-itcnce,  whilst  the  so-called  evidences 
of  design  which  was  sup|>osed  to  modify  the  limitations  of 
ty))es  assigno<l  to  Himself  by  the  Creator  were  seen  to  be 
adaiitatioiis  duo  to  the  selection  and  intensiticntijn  by 
selective  breeding  of  fortuitous  congenital  variations,  v.oich 
happened  to  prove  more  u.wful  than  the  uiouy  .hoiissiHl 
other  variations  which  did  not  survive  in  the  struggle  itr 
existence. 

Thus  not  piily  did  Darwin's  thcor}'  give  a  new  basis  to  •  HKWot 
the  study  of  organic  structure,  but,  whiUt  rendering  the  •'•r*'"  • 
general  thi'nry  of  organic  evolution  equally  occcptablo  and  ^' 
nix'-jwir)',  it  explained  the  existence  of  low  and  simple  forms  loolcg;. 
of  life  a*  survivals  of  the  carliost  anoBstry  of  mure  highly 
complex  forms,  and   i-ovcaled   the   cUuiificatious  of   the 
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tr«t«mlist  u  unconscious  attempts  to  construct  the 
p'licAloHcal  tree  or  p«itigree  of  plAnts  ami  aninmls. 
Finallr,  it  brought  the  simplest  living  matter  or  formless 
prutopl&sra  before  the  mental  vision  as  the  starting-|>oint 
whence,  by  the  operation  of  necessary  mechanical  causes, 
the  highest  forms  have  been  evolved,  and  it  rendered  un- 
avoidable the  conclusion  that  this  earliest  living  D:ntorial 
was  itself  evolved  by  gradual  processes,  the  result  also  of 
the  known  and  recognized  laws  of  physics  and  chemistry, 
from  material  which  we  should  call  not  living.  It  abolished 
the  conception  of  life  as  an  entity  above  and  bcyoml  the 
common  properties  of  matter,  and  led  to  the  conviction 
that  the  marvellous  and  exceptional  qualities  of  that  which 
we  call  "  living  '  matter  are  nothing  more  nor  less  than  an 
ejtceptionally  complicated  development  of  those  chemical 
and  physical  properties  which  we  recognize  in  a  gradually 
ascending  scale  of  evolution  in  the  carbon  compounds, 
containing  nitrogen  as  well  as  oxygen,  sulphur,  and  hydro- 
gen as  constituent  atoms  of  their  enormous  molecules. 
Thus  mysticism  was  finally  banished  from  the  domain  of 
biology,  and  zoology  became  one  of  the  phyJcal  sciences, 
— the  science  which  seeks  to  arrange  and  discuss  the  phe- 
nomena of  animal  life  and  form  as  the  outcome  of  the. 
oper.ition  of  the  laws  of  physics  and  chemistry. 

X  A  TURK  AXD  Scope  of  Zoolocy. 

The  brief  historical  outline  above  given  is  sufficient  to 
justify  us  in  rejecting,  for  the  purposes  of  an  adequate 
appreciation  of  the  history  and  scope  of  zoology,  that 
simple  division  of  the  science  into  morphology  and  physio- 
logy which  is  a  favourite  one  at  the  present  day.  No 
doubt  the  division  is  a  logical  one,  based  as  it  is  upon  the 
distinction  of  the  study  of  form  and  structure  in  them- 
selves (morphology)  from  the  study  of  what  are  the  activi- 
ties and  functions  of  the  forms  and  structures  (physiology). 
Such  logical  divisions  are  possible  upon  a  variety  of  bases, 
but  are  not  necessarily  conducive  to  the  ascertainment  and 
remembrance  of  the  historical  progress  and  present  signifi- 
cance of  the  science  to  which  they  are  applied.  As  a 
matter  of  convenience  and  as  the  outcome  of  historical 
events  it  happens  that  in  the  universities  of  Europe,  whilst 
botany  in  its  entirety  is  usually  represented  by  one  chair, 
the  animal  side  of  biology  is  represented  by  a  chair  of  so- 
called  zoology,  which  is  understood  as  the  old-fashioned 
systematic  zoology,  a  chair  of  human  and  comparative 
anatomy,  and  a  chair  of  physiology  (signifying  the 
mechanics,  physics,  and  chemistry  of  animals  especially  in 
relation  to  man).  Fifty  years  ago  the  chairs  of  anatomy 
and  physiology  were  united  in  one.  No  such  distinction 
of  mental  activities  as  that  involved  in  the  Jivision  of  the 
stody  of  animal  life  into  morphology  and  physiology  has 
ever  really  existed  :  the  investigator  of  animal  forms  has 
never  entirely  ignored  the  functions  of  the  forms  studied  by 
him,  and  the  experimental  inquirer  into  the  functions  and 
properties  of  animal  tissues  and  organs  has  always takem  ery 
careful  account  of  the  fonns  of  those  tissues  and  organs. 

A  more  instructive  subdivisioti  of  the  science  of  animal 
biology  or  zoology  is  one  which  shall  correspond  to  the 
separate  currents  of  thought  and  mental  preoccupation 
which  have  been  historically  manifested  in  western  Europe 
in  the  gradual  evriution  of  what  is  to-day  the  great  river 
of  zoological  doctrine  to  which  tliey  have  all  been  rendere  i 
contributory.  Sjch  a  subdivision  of  zoology,  whilst  it 
enables  as  to  trace  the  history  of  thought,  corresponds 
very  closely  with  the  acluah  varieties  of  mental  attitude 
exhibited  at  the  present  day  by  the  devotees  of  zoological 
Btudy,  though  it  must  be  remembered  that  the  gathering 
together  of  all  the  separate  cui  rents  by  Darwin  is  certain 
sooner  or  later  to  entail  new  derelopments  and  I  ranchings 
>f  the  streas. 


We  accordingly  recognize  the  following  five  branches  of 
zoological  study  : — 

1.  MorpluynipKj/. — The  work  of   the  collector  and 

systcniatist:  exemplified  by  Linnn;«s  and  his  ure- 
decessor^|  by  Cuvier,  Agassi/.,  Uaeckel. 

2.  Bionomics. — The   lore   of    the   farmer,    gardener, 

sportsman,  fancier,  and  field-naturalist,  including 
thremmatology,  or  the  science  of  breeding,  and 
the  allied  teleology,  or  science  of  organic  adapta- 
tions :  exemplified  by  the  patriarch  Jacob,  the 
poet  Virgil,  Sprengej,  Kirby  and  Spence,  ^Val- 
lace,  and  Darwin. 

3.  Zuo-Dynamics,  Zoo-Phyaics,  Zoo-ChtmiiU-< .  —  The 

pursuit  of  the  learned  physician, — anaton^y  and 
physiology :  exemplified  by  Harvey,  Ilaller, 
Hunter,  Johann  M tiller. 

4.  JHusmoloyy. — The  study  of  the  ultimate  corpuscles 

of  living  matter,  their  structure,  develttpment,  and 
properties,  by  the  aid  of  the  microscope ;  exem- 
plified by  JIalpighi,  Hook,  Schwann,  Kowalewsky. 

5.  Philosophical  Zoology. — General  conceptions  with 

regard  to  the  relations  of   living  things  (espe- 
cially animals)  to  the  universe,  to  man,  and  to 
the  Creator,  their  origin  and  significance  :  exem- 
plified  in   the  writings  of   the  philosophers  of 
classical    antiquity,    and    of    Linnaeus,    Goethe, 
Lamarck,  Cuvier,  Lyell,  H.  Spencer,  and  Darwin. 
It  is  true  that  it  is  impossible  to  assign  the  great  names 
of  the  present  centui-y  to  a  single  one  of  the  subdivisions 
of  the  science  thus  recognized.     With  men  of  an  earlier 
date  such  special  assignment  is  possible,  and  there  would 
be  no  difiiculty  about  thus  separating  the  minor  specialists 
of  modern  times.     But  the  fact  is  that  as  we  approach 
Darwin's  epoch  we  find    the  separate   streams  more  and 
more  freely  connected  with  one  another  by  anastomosing 
branches;  and  the  men  who  have  left  their  mark  on  the 
progress  of  science  have  been  precisely  those  who  have 
been  instrumental  in  bringing  about  such  confluence,  and 
have  distinguished  themselves  by  the   influence  of   their 
discoveries  or  generalizations  upon  se\eral  lines  of  work. 
At  last,  in  Darwin  we  find  a  name  which  might  appear  in 
each  of  our  subdivisions, — a  zoologist  to  whose  doctrine  all 
are  contributory,  and  by  whose  labours  all  are  unit'-J  and 
reformed. 

We  shall  now  briefly  sketch  the  history  of  these 
streams  of  thought,  premising  that  one  has  (so  far  as  the 
last  three  centuries  are  concerned)  but  little  start  of 
another,  and  that  sooner  or  later  the  influence  of  the  pro- 
gress of  one  branch  makes  itself  felt  in  the  progress  of 
another. 

MoKPHOGKArriY. 

Under  this  head  we  include  the  systematic  explorat'ou  lireaLinj 
and  tabulation  of  the  facts  involved  in  the  recognition  of  °f  """■- 
all  the  recent  and  extinct  kinds  of  animals  and  their  dis-  P  °' 
tribution  in  space  and  time.     (1)  The  museum-makers  of  ^ 
old  days  and  their  modern  representatives  the  curators  and 
describers  of  zoological  collections,  (2)  early  explorers  and 
modern  nuturalist^travellers  and  writers  on  zoo-geography, 
and  (3)  collectors  of  fossils  and  palaeontologists  are  the 
chief  varieties  of  zoological   workers  coming  under  this 
head.     Gradually  since  the  time  of  Hunter  and  Cuvier 
anatomical  study  has  associated  itself  with  the  more  super- 
ficial morphography  until  to-day  no  one  considers  a  study 
of  animal  form  of  any  value  which  does  not  include  inter- 
nal structure,  histology,  and  embryology  in  its  scope. 

The  real  dawn  of  zoology  after  the  legendary  period  of  Bdwara 
the  Middle  Ages  is  connected  with  the  name  of  an  English-  Wotton. 
man,  Wotton,  bom  at  Oxford  in  1492,  who  iTractised  as  a 
physician  in  London  and  diei  in  1555      He  published  a 
treatise  De  Differentiis  Jinimalium  at  Paris  in  1552.     In 
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many  respects  Wotton  was  simply  an  exponent  of  Aristotle, 
■whose  teaching,  with  various  fanciful  additions,  constituted 
the  real  basis  of  zoological  knowledge  throughout  the 
Middle  Ages.  It  was  Wotton's  merit  that  be  rejected  the 
legendary  and  fantastic  accretions,  and  returned  to  Aris- 
totle and  the  observation  of  nature.  The  most  ready 
means  of  noting  the  progress  of  zoology  during  the  16th, 
17th,  and  18th  centuries  is  to  compare  the  classificatory  con- 
ceptions of  successive  naturalists  with  those  which  are  to 
be  found  in  the  works  of  Aristotle  himself.*  Aristotle  did 
not  definitely  and  in  tabular  form  propound  a  classification 
of  animals,  but  from  a  study  of  his  treatises  Uistoria 
Animalium,  Dt  Generatione  Animalium,  and  Ve  Partibus 
inimalium  the  following  classification  can  be  arrived  at : — 

A.  'Evai|ia,  blood-holding  animals  ( =  Vcrtehrata). 

1.  TAitoroKodvTa  iw  ai>rort,    viviparous  Enxina    (=Maniinals, 
inclading  the  "Whale). 

2.  '0/)»i#o  (=  Birds). 

3.  IfTpiroSa.     ij    ixoSa    uarotovrra,    four-footed    or    legless 
ETurma  which  lay  eggs  (  =  ReptUcs  and  Amphibia). 

4.  'Ix^i'tt  ( =  Fishes). 

B.  'Av»i|i.a,  bloodless  aniicils  (^InixrUhrala). 

1.  MaXdna,  soft-bodied  Anetrna  {  =  Cephalopoda). 

2.  MoXaitiffTpaita,  soft-shelled  y(ii«ina  (  =  CritJ/aMo). 

3.  'Erroiia,  insected  Ansma   or   Insects   (  =  Arthropodn,    ex- 
clusive of  Crustacea). 

i.-'OrrfotoUftLCLra,  shell-beartng  Atucma  (  =  Echi»i,  Gastro- 
poda^^ni  LairuUibranihia.) 

Wotton  follows  Aristotle  in  the  division  of  animals  into 
the  Erutma  and  the  Anama,  and  in  fact  in  the  recognition 
of  all  the  groups  above  given,  adding  only  one  large  group' 
to  those  recognized  by  Aristotle  under  the  Ansma,  namely, 
the  group  of  Zoopht/ta^  in  which  Wotton  includes  the  Holo- 
thuria,  Star-Fishes,  Medusee,  Sea-Anemones,  and  Sponges. 
Wotton  divides  the  viviparous  quadrupeds  into  the  many- 
toed,  double-hoofed,  and  single-hoofed.  By  the  introduc- 
tion of  a  method  of  classification  which  was  due  to  the 
superficial  Pliny, — viz.,  one  depending,  not  on  structure,  but 
on  the  medium  inhabited  by  an  animal,  whether  earth,  air, 
or  water, — Wotton  is  led  to  associate  Fishes  and  Whales 
as  aquatic  animals.  But  this  is  only  a  momentary  lapse, 
for  he  broadly  distinguishes  the  two  kinds. 

Conrad  Gesner  (1516-1565),  who  was  a  physician  and 
held  professorial  chairs  in  various  Swiss  cities,  is  the  most 
voluminous  and  instructive  of  these  earliest  writers  on 
systematic  zoology,  and  was  so  highly  esteemed  that  his' 
llUtoria  Animalium  was  republished  a  hundred  years  after 
his  death.  His  great  work  appeared  in  successive  parts, — r 
t.y.,  Vivipara,  Oflpara,  Ai'cs,  Pisctt,  SerptnitiH  Scorpio, — 
and  contains  descriptions  and  illustrations  of  a  large  nuln- 
ber  of  animal  forms  with  reference  to  the  lands  inhabited 
by  them.  Gesner's  work,  like  that  of  John  Johnstone 
(A.  1603),  who  was  of  Scottish  descent  and  studied  at  St 
Andrews,  and  like  that  of  Uly&scs  Aldrovandi  of  Bologna 
(6.  1522),  was  essentially  a  compilation,  more  or  less 
rritical,  of  all  such  records,  pictures,  and  relations  concern- 
ing beasts,  birds,  r(;ptilcs,  fishes,  end  monsters  as  could  l>o 
gathered  together  by  one  reading  in  the  great  libraries 
of  Europe,  travelling  from  city  to  city,  and  frequenting 
the  comjjany  of  those  who  either  had  themselves  ijo-sscd 
into  distant  lands  or  possessed  the  lettera  written  and 
■omctimci  tho  Bpocimens  brought  homo  by  adventurous 
pcrwins. 

Tlio  exploration  of  parts  of  tho  New  World  next  brought 
to  hand  descriptions  ond  specimens  of  many  novel  forms 
of  animal  life,  and  in  tho  latter  [lart  of  tho  ICth  century 
and  the  l>«ginning  of  the  17th  that  careful  study  by 
"  ipccioliats  "  of  tho  »tnirtiiro  and  life  history  of  particular 
groups  of  aniinalu  was  cnmmcnoed  which,  directed  at  first 
to  common  and  familiar  kinds,  wan  gradually  extended 
until  it  formed  a  mfficiiiit  \-r^\y  of  knmvlcdjre  to  nerve  as 
an  anatomical  basis  (or  cloMification.    This  minuter  study 
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bad  two  origins,  one  in  the  researches  of  the  ■medical 
anatomists,  such  as  Fabricius  (1537-1619),  Severiniis 
(15S0-165G),  Harvey  (151.8-1657),  and  Tyson  (1649-1708). 
the  other  in  the  careful  work  of  the  entomologists  and 
first  microscopists,  such  as  Malpighi  (leiS-lGS'l),  Swam- 
merdam  (1637-^680),  and  Hook  (1635-1702).  The  com- 
mencement of  anatomical  investigations  deserves  notice 
here  as  influencing  the  general  accuracy  and  minuteness 
■«-ith  which  zoological  work  was  prosecuted,  but  it  was  not 
until  a  late  date  that  their  full  influence  was  brought  to 
bear  upon  systematic  zoology  by  Georges  Cuvier  (17G9- 
1832). 

The  most  prominent  name  between  that  of  Gesner  aud  John 
Linnajus  in  the  history  of  systematic  zoology  is  that  ofKajr- 
John  Ray  {q.v.).  Though  not  so  exten.sive  as  that  of 
LinnEUs,  bis  work  is  of  the  highest  importance,  and  rendered 
the  subsequent  labours  of  the  Swedish  naturalist  far  easier 
than  they  would  otherwise  have  been.  A  chief  merit  of 
Ray  \S  to  have  limited  the  term  "  J^pccics "  and  to  Iiavo 
assigned  to  it  the  significance  which  it  lias  until  the  Dar- 
winian era  borne,  whereas  previously  it  was  loosely  and 
vaguely  applied.  He  also  made  considerable  use  of  ana- 
tomical characters  in  his  definitions  of  larger  groups,  and 
may  thus  be  considered  as  the  father  of  modem  looloi.')'. 
Associated  with  Ray  in  his  work,  and  more  especially 
occupied  with  the  study  of  the  Worms  and  Mnllu^n,  was 
Martin  Lister  (163S-1712),  who  is  celebrated  also  ns  tho 
author  of  the  first  geologicM  map. 

After  Ray's  death  in  London  in  1705  the  progress  ofl-'rom 
anatomical  knowledge,  and  of  the  discovery  and  illustration  '•I'J' '" 
of  new  forms  of  animal  life  from  distant  lands,  continuctl 
with  increasing  vigour.  Wo  note  the  names  of  A'allisnicri 
(1661-1730)  and  Alexander  Jlonro  (1G97-17C7);  the 
travellers  Tourncfort  (1656-1708)  and  Shaw  (1692-1751); 
the  collectors  Rumpliius  (1C37-1706)  and  Itnn.s  .Sloano 
(1660-1753);  the  entomologist  Reaumur  (1683-1757); 
Lhwyd  (1703)  and  Linck  (107-1-1734),  the  students  oT  Star-, 
Fishes;  Peyssonel  (b.  1694),  the  investigator  of  Polyps 
and  the  opponent  of  Marsigli  and  Reaumur,  who  held 
them  to  be  plants;  Woodward,  tho  i)ola.>ontologist  (1665- 
K22), — not  to  fijcak  of  others  of  less  imi)ortance. 

Two  years- after  Ray's  death  Carl  LlN.N.fCs  (.j.r.)  was  Liuu-ms. 
born.  Unlike  Jacob  Theodore  Klein  (1685-1759),  whose 
careful  treatises  on  various  giouiw  of  plants  and  animals 
were  published  during  the  perio<l  between  Ray  and  Linna.-a'S 
the  latter  had  his  career  marked  out  for  liim  in  a  university, 
that  of  Upsala,  where  he  wns  first  professor  of  medicine 
and  subsequently  of  natural  hisforj-.  His  lectures  formed 
a  new  departure  in  tho  academic  treatment  of  zoology  and 
botany,  which,  in  direct  continuity  from  tho  Middle  Ages, 
had  hitherto  l«en  subjected  to  the  traditions  of  tho  medical 
profession  and  regarded  as  mere  branches  of  "  materia 
medico."  Linnnjus  taught  zoolop)-  and  botany  as  brnncha* 
of  knowledge  to  l>c  studied  for  their  own  intrinsic  interest. 
His  great  work,  the  Si/fttma  Katurnr,  mn  through  twelve 
editions  during  his  lifetime  (1st  ed.  173.5,  12tlr  1768). 
Apart  from  his  special  discoveries  in  the  anatomy  of 
plants  and  animab,  and  his  descriptions  of  new  sjiecics  tho 
great  merit  of  Linn.a-us  wns  his  introduction  of  a  method 
of  enumeration  and  cla.ssification  wliirli  may  bo  said  to  ha>o 
created  systematic  zoology  and  botany  in  their  prc-Mint 
form,  and  establishes  his  name  for  ever  os  the  great 
orponirer,  the  man  who  riTogniicd  n  great  practical 
want  in  the  u.so  of  lanpuago.  an<l  mpplied  it.  Linnirus 
adopted  Ray's  conception  of  s|iccic.%  but  he  iimdo 
s|HTies  a  pmrtical  reality  by  insii>ting  that  every  •peciei> 
sliall  have  a  doublo  Ijitin  name, — tho  first  half  to  Ikj  tho 
name  of  tho  genus  common  to  several  species,  and  tho 
second  half  to  l>c  the  specific  nnmc.  Previnu^ly  to  l,inna-u» 
lona  manv-wordcd  names  bod  been  utcd   somctiuioit  with 
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in*  adililioDal  u(\jectiM',  somctirnca  with  another,  so  that 
po  trs*  rtitmci  wore  fiiwi  Wid  ncocpted.  Linmvua  hy  liis 
binomial  system  nmdo  it  J>os3iblo  to  write  and  speak  witli' 

-ccurai\v  of  any  given  species  of  plant  or  animal.--  He  was, 
in  fact,  the  Adam  of  zoological  science,  lie  proceeded 
further  to  introduce  into  his  enumeration  of  animals  and 
plants  a  scries  of  groups,  xii.,  genus,  ordtr,  class,  which 
be  compared  to  the  sulxiivisiona  of  an  army  or  the  sub- 
divisions of  a  territory,  the  greater  containing  several  of 
the  less,  as  follows  : — 

QuJt  Onler.  Cenus.  Sp<s:ies.  Varictw 

Genus  sum-  Genus  inter-  Genus  proxi-  Species.  IndiviQuum. 

mum.  nto''-'.im.         mum. 

ProvinciA.     Temturium.  P-irvi-cia.  Ptigus.  Bomicllium. 

Legio.  Conors.  MAuipulus.     Coutubomiam.  ililcs. 

Linnxus  himself  recognized  the  "purely  subjective  char- 
acter of  his  larger  groups ;  (or  him  species  were,  however, 
objective:  "there  are,"  he  said,  "just  so  many  species  as 
in  the  beginning  the  Infinite  Being  created."  It  was  re- 
served for  a  philosophic  zoologist  of  the  19th  century 
(.-Vpossiz,  Essay  on  Classxnefition,  1S59)  to  maintain  dog- 
matically that  genus,  order,  and  class  were'  also  objective 
4acts  capable  of  precise  estimation  and  valuation.  This 
climax  was  reached  at  the  very  moment  when  Darwin  was 
publishing  the  Origin  of  Specif s  (1859),  by  which  universal 
opinion  has  been  brought  to  the  jxisition  that  species,  as 
well  as  genera,  orders,  and  classes,  are  the  subjective  ex- 
pressions of  a  Vast  ramifjnng  pedigree  in  which  the  only 
objective  existences  are  individuals,  the  apparent  species 
,  as  well  as  higher  groups  being  marked  out,  not  by  any 
distributive  law,  but  by  the  purely  non-significant  opera- 
tion of  human  experience,  which  cannot  transcend  the 
results  of  death  and  decay. 
CUsvf.  The  classification  of  Linnseus  (from  St/st.  Ktrt.,  12th  ed., 
i^™^  I'GG)  should  be  compared  with  that  of  Aristotle.  It  is 
as  follows, — the  coipplete  list  of  Linnsean  genera  being 
here  reproduced  : — 

Cli#9 1.  Maumalia. 
Order  1.  Priinales. 

Genera :  Homo,  Simia,  Lemur,  Vespertilw. 
„     2.  Bruin. 

Genera :  Elephas,   Trichecus,  Bradypus,  ifiji-me- 
C02>haga,  Mania,  Dasypxts, 
„     8.  Ferm. 

Genera :  Phoea,  Canis,  Felis,   Viverra,  MxisUla, 
Ursus,  Didclphys,  'J'alpa,  Sarcx,  Erinuceus. 
„     4.   Clires. 

Genera :  Hystrix,  Zepiis,  Castor,  Mus,  Sciurus, 
Koetilio. 
,,     5.  Puora,     ,  i 

Genera :   Camchia,  Moschtis,  Cenus,  Capra,  Ovis, 
Bos. 
,\     0.  Bellua. 

Genera :  Z'jiiiu,  Hippopotamus,  Sus,  Bhinoccros. 
„     7.  CeU. 

Genera  :  i/ouodcn,  Baltcnd,  PhyseUr,  Delphinus. 
Class  II.  Ayes.         ,  n       .       r 

Onler  1.  Aeeipitra. 

Genera :  VvUur,  Fateo,  Slrix,  Lanius. 
„     2.  Picx. 

Genera  :  (a)  TrochiJus,  CcrChia,  Upxipif,  Bupluuja, 
Sitta,  Oriotuj,  Coracioj,  OracitUt,  Corvus,  Para- 
disen  ;  (i)  Bamphastos,  Trogon,  Psiilacus,  Crolo- 
phagn,  Picus,  Yunx,  Cucxilus,  Bucco ;  (c)  B'ueros, 
Aludo,  ilerops,  Todos. 
,,     3.  jinserts. 

Genera  :  (o)  Ana-i,  Merjiis,  Phaethcn,  Plolus  ;  ('<) 
PJiyncops,  Diomedea,  Alca,  PioecUaria,  Pels- 
canus.  Lams,  Sterna,  Cotymbtu. 
„     4.  Gratia. 

Genera  :  (o)  PhanieopUnis,  PlalaUa,  Palamedea, 
ilycUria,  Tantalus,  Ardca,  Becurviroslra, 
&-j.}opax,  Tringa,  Fulien,  Parra,  Pallus,  Pso- 
pKia,  Cancroma  ;  (b)  Hematcpus,  Charadriui, 
Otis,  StruOtio. 
n    6.  Oallinte, 

Genera  :  Vidua,  Pan,  JleHajria,  Crax,  Pkasiatms, 
Tetrao,  Kumida. 


Luui«a_ 


Order  6.  Passera. 

Genera :    (<i)    Loxia,   Fringilla,    Embt:rita ;    (oj 
Ciyrimutyiis,    J/irundo,    Pipra;    (c)    'J'vrdut, 
A  mix!  is,     Tanagra,  \ifutc\apa  ;    (J)    Pariu, 
Motacitta,  Alauda^  Sturnus   Columha, 
Class  III.  AMrniHiA. 
OrJov  1.  Beptitia 

Genera  :   Testudo,  Draco.  Lacerta,  Raxxa. 
,,     2.   Serpentes. 

Genera  :  Crolalxis,  Boa,  Coluber,  Angxtis,  Amphis- 
bona,  Caeilia. 
,,     3.  Kariles. 

Genera :   Pctromyzm,   Bnja,  Squalus,   Chiiixikia, 
Lophiiis,   Aci}Knser,    Vycloplcrus,    llalistes,    Os- 
tracion,    Telrodon,    Diodm,  ■  Caxtriscus,    Sxjxx- 
gxxathus,  Pegasus. 
Class  IT.  Pisces. 
Order  1.  Apodes. 

Genera:  Mursma,  Gxjmrxotus,  Trichiui-xn,  Anar^ 
rhiehas,    Axiimodytcs,    Ophidium,    Stromntais. 
Xiphias. 
,,     2.  Jvgxtlarcs. 

Genera:    Callioxiymxis,    Ui axxoscopus,   Ti'achinus, 
Gadus,  Btennixis. 
,,     3.    Thoracici, 

Genera :    Cepola,    Echexieis,    Coryphsna,   Oohixts, 
Coitus,  Scotpiena,  Zcu&, Plexirtmectcs,  CAectodoii, 
Sjarus,  Labrus,   Scitena,   Perca,   Oaskroslexis, 
Scomber,  Mullxis,  Trigla. 
,,     4.  Ahdomixialcs. 

Genera  :    Cohitis,  Amxa,   Silurxts,  Zeuthls,  Loxl- 
caria,  Satnio,  Fistxdax-xa,  Esox,  Elops,  Argen- 
tina,  Athcrina,   Mugil,   Mormxjrus,  ExoccUus, 
Potxjnemxis,  Clupea,  Cyprinus. 
Class  V.  IxsEOTA. 

Order  1.  CoUoptera. 

Gcnci-a :  (a)  Scarahmxis,  XiXtcanxcs,  Dermestes, 
Mister,  Byrrhiis,  Gxjrinus,  Atlelubus,  Curcxilio, 
Silpha,  Coccinclla ;  (b)  Bmc^xls,  Cassidii, 
Ptixius,  Chrysomcla,  Hispa,  Mcloe,  Tencbiio, 
Lapipyris,Mordclla,Staphyhniu;  (c)  Cei-anibyx, 
Lcptura,  Cantkaris,  Elater,  Cicindcla,  Bnpx'cstis, 
Dyliscus,  Carabus,  A'cajdalis,  Forjicula. 
,,     2.  Ecxniptera. 

Genera  :  Blatta,  Mantis,  Orylhis,  Fiilgora,  Cicado, 
Notonecta,  Ncpa,  Cimex,  Aphis,  Chames,  Coc- 
cxcs,  Thrips. 
„     3.  Lqyidoptcra. 

Genera  :  Fapilio,  Sphinx,  PAalasna. 
„     4.  Kexiroptcra. 

Genera :  Libdlula,  Ephemera,  ilyxirulson,  Phry- 
ganea,  llcmex-oUus,  Pauoipa,  Eajihidia. 
,,     5.  Hynieimpttra. 

Genera:    Cijnips,    TexMrcdo,   Sirex,   Ichnexixnoxx, 
Sphcx,  Clirxjsis,  Ves^ia,  Apis,  Formica,  Mxttilla. 
,,     6.  Dipttra. 

Genera  :  (Estnis,  Tipula,  Musca,  Tabanus,  Culex, 
Empis,    Coxwps,    Asilus,    Bombytius,    Hippo- 
bosca. 
,,     7.  Aptrra, 

Genera :  (n)  Pedibus  sex  ;  capita  a  thorace  dis- 
crete :  Lepisxtxa,  Podura,  Termcs,  Pedieu- 
lies,  Pxdcx. 
(6)  Petlibus  8-14;    capite  thoracequo  unitis : 
Acarxts,    Phalangium,    Araxica,    Scorpio, 
Cancer,  Moxioculus,  Oiiiscus. 
_  (c)  Pedibus  pluribus  ;  capite  a  thorace  discreto  : 
Scoloptxidra,  Jxdiis. 
Class  \1.  Vekmes. 
Order  1.  Ixitcstina. 

Genera :  (a)  Pcrimsa  latc.'-ali  pr^ro :  Lximbricxis, 
SipxxncxUxis,  Fasciola. 
(J)  Impcrfoitta  poro  lateral!  nuUo :   Oordius, 
Ascaris,  Hirudo,  Mxjxixie 
II     2.  Mollxisca 

Genera  :  (n)  Ore  supero ;  basi  se  affigens:-..4c(i(iia, 
Ascidin. 
(6)  Ore  intico ;   corporo  perti.30  laterali  fora- 
niiiiulo  :  Limax,  Aplysia,  Doris,  TeUiis. 
(c)  Ore  antico;  cor))ore  teutaculis  antice  cincto: 

Holothxiria,  Tcrcbella. 
(rf)  Ore  antico;    corpora    brachiato  ;  i.  Ti'toi, 

Sepia,  Clio,  Lcrnxa,  Scxjll&a, 
(e)  Ore   antico  ;    corpore   pcdato  :     Ajxhrodita, 

Nereis. 
f/)  Ore    infero    ceutrali :    Medxisa.    Asteria^: 
Echinus. 
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Onkr  3.    Tataan. 

Genera  :  (n)  Jfnltiralvia  :  Chiitm,  Lcptu,  Photos. 
(I)  Biral»-ia  (,  =  Condue) :  Mya,  Solcn,  Tcllitm, 
Otrrfium,   itnetra,  Dcnax,    Vcatis,   Span- 
dylus,    ChanuL,    Arfa,    Ostrca,    Anomia, 
ifytUu,  Pinna. 
,  (c;  UnivaJvia  spira  regnlari  (  =  CbcA/£jr);  Argo- 
iiauta,  XautihL%   Coitus^   Cyt^rKa,  Stitla^ 
VoliUa^     £nixiHum,     SlroutbiLi,     Miircx, 
Tnxfml,  Turbo,  Helix,  AcriXn,  Haliotlt. 
Ic/)  Univalvia  absque  spira  regular! :    PaUlla, 
Iknlaiium^  Scrjm^,  Teredo,  SaheVa. 
,,     1.  Lilhophyta. 

Genera :   Tuhipora,  Madrepora,  Milltpora,   CcUc- 
fora. 
,,     5.   Zooj>hyta. 

flenera:  (n)  Fizata  :  liis,  Gorgonia,  Aleyoniuv  , 
opongia,    Fhtstra,    Tifbularia,  Cdraltina, 
SerliUaria,  Vorliulla. 
(i)  Locomotiva :    Hydra,    PcnnaiiUa,    Tania, 
Volvox,  Fnrin,  Chaos. 

The  characters  of   the  sLx  classes  are  thus   given  b}- 
Linnseus :  — 


Cor  bilociilare,  biiuritum  ; 

Sangtiine  calido,  rubro : 
Coruni!oculare,v.niaurituiu; 

Sanguine  frigido,  nibro  : 
Cor  uniloculare,  inanritum  ; 

Saoie  frigida,  albida : 


I  viviparis,  Jlfnmmalibtts ; 
i  oviparis,  Aribus. 

pulmono  arbitrario,  Amphioiis ; 

oranchiis  crternis,  Piscibus. 
\  antennatis,  IiiKCiij ; 
\  tentacalatis,  Vcrmiius. 


Between  Linnxus  and  Curier  there  are  no  very  great 
names ;  but  under  the  stinuJus  given  by  the  admirable 
method  and  system  of  Linnreus  observation  and  description 
of  new  forms  from  all  parts  of  the  world,  both  recent  and 
fossil,  accumulated.  We  can  only  cite  the  names  of  Charles 
Bonnet  (1720-1793),  the  entomologist,  who  described  the 
reproduction  of  Aphis ;  Banks  and  Solander,  who  accom- 
panied Captain  Cook  on  his  firKt  voyage  (1768-1771); 
Thomas  Pennant  f  1726-1798),  the  describcr  of  the  English 
fauna;  Peter  Simon  Pallas  (1711-1611),  who  specially  ex- 
tended the  knowledge  of  the  Linnaean  Vmrus,  and  under 
the  patronage  of  the  empress  Catherine  explored  Tvussiaaud 
Siberia  ;  DeCeer  (1720-1778),  the  entomologist ;  Lyoni^t 
(1707-1789),  the  author  of  the  monograph  of  the  anatomy 
of  the  caterpillar  of  Cossus  liyniptrdiis ;  Cavolini  (1756- 
1810),  the  Neapolitan '  marine  zoologist  and  forerunner 
of  Delia  Chiaje  (fl.  1828);  O.  F.  MuUer  (1730-1784),  the 
describcr  of  freshwater  OH^ocluzla;  Abraham  Trenibley 
(1700-1784),thcstudentof //yf/m;  and  Lcdermiiller  (1719- 
1769),  the  inventor  of  the  term  Infusoria.  The  effect  of 
the  Linna-an  system  upon  the  general  conceptions  of  zoolo- 
gists was  no  less  marked  than  were  its  results  in  the  way 
of  stimulating  the  accumulation  of  accurately  observed  de- 
tails. The  notion  of  a  scala  nnlnree,  which  had  since  the 
days  of  classical  antiquity  been  a  part  of  the  general  philo- 
s<tphy  of  nature  amongst  those  who  occupied  themselves 
with  such  conceptions,  now  took  a  more  definite  form  in 
the  minds  of  skilled  zoologists.  The  species  of  Linnaeus 
were  supposed  to  represent  a  series  of  steps  in  a  scale  of 
T,. .  M,|;.  ..  i-omplcxity,  and  it  was  thought'  possible  thus  to 
■   animal  kingdom  in  a  single  series, — the  orders 

;..;  classes  succeeding  one  another  in  regular  pr.iHa- 

U'>n,  and  the  c!a.ucs  succeeding  one  another  in  a  similar 
r<Ttilin...r  »ro -rcMion.  Lamarck  {<f.v.)  represents  most 
C'.iii  1  by  his  development  theory  (to  be  further 

ment;  -  *')  "■"1  by  his  »clicmc  of  classification,  the 

high-\v  it.  r  mark  of  the  popular  but  fallacious  conception 
of  a  <'-'i/'i  nalurr.  His  clastificntion  HSOl  to  1812)  is 
as  follows  ■ — 


Bntri 


lUu^lure  uf  iLt.  coa^iivicit  »r.jB»l'  l.^s  v,--,at:.fi  Illjwd. 


iBTcriebrata. 

1.  Apaihelic  Animals 

Clnss  I.  IxrvsoriA. 

Orders  :  Ifiuin,  Appmdiculata. 
Cla&s  11.  PoLVFi. 

Orders :  Ciliati  [Rolifcra),  Dcnudnli  (HyJroids),  Hi- 
gianti  {AuOuKin.  and  Polyaaj,  XalanUs  (CrinoMs). 
Class  ILL  RADIAk'i. 

Orders  :  MolUa  {AcaUplta),  Sckinodcrma  (iucludiug 
Acliniit). 
Class  IV.  Tr.viCATA. 

Onlcrs  :  Bothryllaria,  Ascidia. 
Class  V.    A  EKMES. 

Orders:  UotUs  (Tape-Worms  and  Flukes),  Rigidnli 
(Merjetoids),  Hispiduli  (A'ait,  tc),  Episoarim 
(I.eriizaii8,  Lf.). 

2.  Sensiiive  Animals. 

Class  VI.   Iksecta  {Hcxapoia). 

Orders :    ApUra,    JhjiUra,    Bmiplera,    LepidcpUra, 
HymcnopUra,  Kcurvp*era,  OrlhupUra,  Col^pUra. 
ClessVIL  Ar.AcHNiDA. 

Onlers  :    Anitnnato-  Tradunlia   (  =  Ttiysanura   \ni 
ilyriapcda),  Szanttnnato- Tracheal ia,  ExaMtennata- 
Brandtialia. 
Clasj  VIII.   CmsTACEA.  , 

Orders :     HeUrobranehiti     (Branehiopoda,     Isopoda, 
Amphipoda,  Stoinapoda\  Honwbranchia  (Deeapoda^ 
Class  I. \.  An.nelid.i. 

Orders  :  ApoHa,  AnUnnata,  Sedentaria, 
Class  X.  CiiiniPEDiA. 

Orders :  Scssilia,  Pedunculaia. 

Clas«  XI.    Co.VCHlFEKA. 

Orders :  Dimyaria,  X'onomyaria, 
Class  XII.  MoLLUscA.  , 

O.-^ers :  Pteropoda,    Gasteropoda,    Trathelipoda,    Ce 
pluUopoda,  HUeropoia. 
Veitebrata. 

3.  Jniclligent  Animals, 

Class  XIII.   Fishes.  Class  XV.  Birm. 

„    XIV.  RtiTiLES.  „    XVI.  Mamiiaus. 

The  enumeration  of  orders  above  given  will  enable  tho 
reader  to  form  some  conception  of  the  progress  of  know- 
ledge relating  to  the  lower  forms  of  life  during  the  fifty 
years  \\hich  intervened  between  Linnxus  and  Lamarck. 
The  number  of  genera  recognized  by  Lamarck  is  nior« 
than  ten  times  as  great  as  that  recorded  by  Linnxus. 

We  have  mentioned  Lamarck  before  his  great  contera- 
|)orary  Cuvier  because,  in  spite  of  his  valuable  philosophical 
doctrine  of  development,  he  was,  as  compared  with  Cuvier 
and  estimated  as  a  systematic  zoologist,  a  mere  enlargement 
and  logical  outcome  of  Linnxus. 

The  distinctive  merit  of  CcviKR  (7.«'.)  is  that  he  started  Covier. 
a  new  view  as  to  the  relationships  of  animals,  which  he 
may  be  said  in  a  large  measure  to  have  demonstrated  as 
true  by  his  own  anatomical  researches.  Ho  opposc<l  tho 
scala  ruUurie  thicy,  and  recognized  four  distinct  and 
divergent  branches  or  tmbranchtmens,  as  he  called  them, 
in  each  of  which  he  arranged  a  certain  number  of  tho 
Linnxan  classes,  or  similar  classes.  The  embranrhemfns 
were  characterized  each  by  a  different  type  of  anatomical 
structure.  Cuvier  thus  laid  the  foundation  of  that  branch- 
ing tree-like  arrangement  of  the  classes  and  orders  of 
animals  which  wo  now  recognize  as  being  the  ncvessary 
result  of  attempts  to  represent  what  is  practically  a  genea- 
logical tree  or  pedigree.  Ajiart  from  thi.i,  Cuvier  was  a 
keen-sighted  and  enthusiastic  anatomist  of  great  skill  and 
industry.  It  is  astonishing  how  many  good  obserwcrs  it 
requires  to  dif.sect  and  draw  and  record  over  and  over 
again  tho  structnre  uf  an  animal  before  an  appcoximatoly 
correct  account  of  it  is  obtained.  Cuvier  di.vvolcd  mnoy 
Mollusrs  and  other  animals  which  had  not  previously  been 
anatomized  ;  of  others  ho  gave  more  correct  accounts  ihaii 
had  been  given  by  earlier  writers.  Skilful  as  ho  was, 
Ilia  observations  are  very  frequently  erroneous.  Great 
accuracy  in  work  as  well  as  great  abiindan<-o  of  prodnctiou 
has  only  dislinguislicti  one  amnn^'.it  all  the  great  name* 
of  coolog}- — that  of  .lohann  Mullcr.     It  certainly  diil  not 
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ttUlin^ish  Onvicr.  Another  special  distinction  of  Cuncr 
•»  his  remarkaMo  work  in  coinpivring  extinct  with  recent 
>rgmnijlDS,  bi->  tivsoriptious  of  the  fossil  JUnminaliii  of  the 
Paris  b«»in,  and  his  genemi  a^iplication  of  the  knowledge 
of  recent  animal.-i  to  tlio  reconstruction  of  extioft  one^  as 
indicated  by  fragments  only  of  their  skeletons.' 

It  was  in  liSlC  that  Cuvier  communicated  to  the  Academy 
at  Sciences  of  Paris  his  views  on  the  classification  of 
animals.     Ho  says — 

"Si  Ion  oonmdere  le  r^cno  aoiniil  d'«pr^  Ics  prineipes  quo  nous 
wnons  i\«  po^r,  en  sc  qehnrawnt  Uej  pr^jugos,  ctablis  sur  Ics 
iirisi.-'n*  ftnuounement  admUes^  en  n'ayant  egafrl  qu'  k  ror^g.inisa- 
tion  ft  A  U  n«lun»  dos  aDimsnx,  ct  non  paa  il  U-ur  prand«?ur,  &  Icur 
Dtilite,  an  plus  ou  moiiis  de  connaisunco  que  nous  en  avons,  nt  ik 
toutes  \n  autrcs  cin^onstanwa  acccooirea,  on  trouvera  qu'il  existo 
quativ  formes  priudpalcs,  quatro  plana  genuraux,  si  Tod  pcut  s'cx- 
primfr  aiusi,  d  apr^s  lest^uels  teas  les  animaux  scmblont  avoir  eto 
modelrs  ct  dont  los  dtnsions  ulterieures,  de  quelqne  titro  qno  Ics 
iiaturalistes  les  aient  decorees,  lie  sent  .quo  dos  modifications  assc;: 
itgeres,  fondees  sur  le  develonpement,  ou  I'addition  de  quelques 
parties  qui  ne  changent  rien  k  ress^uco  du  plan, "    \ 

"i.»i?r's        His   classification   as    finally   elaborated    in    Le  Regne 

iwiB-     Animal  (Paris,  1829)  is  as  follows  : — 

*tioii.       J\n\  Branch.     Animalia  Vertebrata. 

Class  I.    M.VMUALIA. 

Orvlers :  Bimana,  Quadrumana^  Camirerrt,  ifarsupiaUa, 
Kocirrjtui^  Edfntaia,  Fathydcrmata^  Kuminaulia,  Cdacca. 
Class  U.   BiBDs. 

Orders :  Accipitres^  Passcrcs^  Scansores,  Gallinm^  GrcdUSj 
PatmiptdtJi. 
Class  III.  KFJTiLr.4. 

Orders  ;  CheloniOf  Sauria,  Ophidia,  Batrachia. 
CUss  IV.  Fishes. 

Orders :    ia)   Aair\Oicpterygxi^   Abdominalcs,   Subbrachii^ 
Apoda,  Lophobrarukii,  Phctcgiiaihi  j  (6)  Sluriones,  Scl- 
a(hii,  Cyclostomi. 
Second  Branch.     Animalia  MoUosca. 
Class  I.  Cefhalofoda. 
Class  II.  Pteropoda. 
Class  III.  Gastkopoda. 

Orders  :  Puimtmaia,  i'udibranchia,  Infcrdbranehia,  Teeti- 
bmiuhia,  Scicropoda,  Palinibra-nchia^  Tuintlibranehia, 
ScMiibranchia,  CycIobrOtuAia. 

Class  IV.    ACEPHALA. 

Orders  :  Tcstaua,  Tunicaia. 
Class  V.   Brachiopoda. 

Class  VI.    CiRRHOPODA. 

Third  IJraneb.     Animalia  Articalata. 

Class  I.    ANSELIDE.S. 

Orders  :   Tubicole,  DorsibranchUe,  Abranchie:. 
Class  II.  Crustacea. 

Orders  :    (a)  Malacostraca :    Ikcapoda,  Stomapoda^   Am- 
pkipcda,    Lxnuxtipoda^    Isopoda  ;     (&)    Entomostraca : 
Brarujtwpoda,  Pcccilopoda,  Trilobitse. 
Class  III.  Abacrkido. 

Orders :  Ptdmonaria,  Tratht^rim. 
Class  IV.  lysECTS, 

Orders  :  ilyriapoda-,  Thysanura,  Parasita,  Svctoria,  Coleo- 
pUT<L,  OrthopliTa,  Hcmiptcra,  KeuropUra^  Hymcrw-pUra, 
LfpidopUra,  RhipipUra,  Diptcra. 
fourth  Branch.     Animalia  Radiata. 

Class  I.    KCUI>'ODER.M3. 

Orders  :  PediccllalOj  Apoda, 
Clasi  II.  Intestinal  Worms. 

Orders :  NcmcUoidea,  ParenchymtUosa. 
CUss  III.  Acalephs. 

Orders :  Simplica,  IlydrotlalUx. 
Class  IV.  Polypi  (including  the  CaUnlera  of  later  authori- 
ties and  the  Potyzoa), 

Orders ;  Car-nosi,  OelaiiTiosi,  Polypiarii. 
Class  V.  Is-rrsoRiA. 

Orders :  Soei/cra,  JTomogciua  (this  includes  the  Protozoa 
of  recent  writers  and  some  Prolophyta). 
The  leading  idea   of  Cu\ner,  his  four  embrancJiemens, 
was   confirmad    by    the    Russo-German    naturalist   Von 
*iBBaB.  I'aer  (1792-1 876),  who  adopted  Cuvier's  divisions,  speak- 
i.ig  of  them  as  the  peripheric,  the  longitudinal,  the  mass- 
ive, and   the  vertebrate  types  of  structure.      Von  Baer, 
however,   has  another  place   in    the   history  "of  xoologj', 
«ing  the  first  and  most  striking  figure  in  the  introduc- 
tion of  embryology  into  the  consideration  of  the  relations 
of  animab  to  one  another. 


Cuvicr  may  bo  regarded  as  the.  zoologist  by  whonr.  The  inor- 
anatomy  was  made  the  one  Important  guide  to  the  under  l*o'o- 
standing  of  the  relations  of  animals.  But  it  should  bo  ^ 
noted  that  tho  belief,  dating  from  Malpighi  (IG70),  thaf. 
there  u  a  relationship  to  bo  discovered,  and  not  merely  a 
haphazard  congregation  of  varieties  of  structuro  to  bo 
classified,  had  previously  gained  ground.  Cuvier  was 
familiar  with  the  speculations  of  tho  "Natur-philosophen," 
and  with  the  doctrine  of  transmutation  and  filiation  by 
which  they  endeavoured  to  account  for  existing  animal 
forms.  The  noble  aim  of  F.  W.  J.  Schelling,  "  das  ganzo 
System  der  Naturlchre  von  dem  Gesetze  der  Schwere  bis 
r.u  den  Bildungstriuben  der  Organismus  als  ein  organisches 
Ganzo  dar:.ustcllcn,"  which  has  ultimately  been  realized 
through  Darwin,  wos  a  general  one  among  the  scioutifio 
men  of  the  year  1800.  Lamarck  ^accepted  the  develop- 
ment theory  fully,  and  pushed  his  speculations  far  beyond 
the  realm  of  fact.  The  more  cautious  Cuvier  adopted  a 
view  of  the  relationships  of  animals  which,  whilst  denying 
genetic  connexion  as  the  explanation,  recogiii/ed  an  essen- 
tial identity  of  structure  throughout  whole  groups  of  ani- 
mals. This  identity  was  held  to  be  due  to  an  ultimate 
law  of  nature  or  tho  Creator's  plan.  The  tracing  out  of 
this  identity  in  diversity,  whether  regarded  as  evidence  of 
blood-relationship  or  as  a  remarkable  display  of  skill  on 
tho  part  of  the  Creator  in  varj'ing  the  details  whilst  re- 
taining the  essential,  became  at  this  period  a  special  pur- 
suit, to  which  Goethe,  the  poet,  who  himself  contributecL 
importantly  to  it,  gave  the  name  "  morphology."  C.  F. 
W'olfif,  Goethe,  and  Oken  share  tho  credit  of  having  initi- 
ated, these  views,  in  regard  especially  to  the  structure  of 
flowering  plants  and  the  Vertebrate  skull.  Cuvier's  doctrine 
of  four  plans  of  structure  was.  essentially  a  morphological 
one,  and  so  was  the  single-scalo  doctrine  of  Buffon  and 
Lamarck,  to  which  it  was  opposed.  Cuvier's  morphologi- 
cal doctrine  received  its  fullest  development  in  the  prin- 
ciple of  the  "  correlation  of  parts,"  which  he  applied  to 
palceontological  investigation,  namely,  that  every  animal 
is  a  definite  whole,  and  that  no  part  can  bo  varied  without 
entailing  correlated  and  law-abiding  variations  in  other 
parts,  so  that  from  a  fragment  it  should  be  possible,  had 
we  a  full  knowledge  of  the  laws  of  animal  structure  or 
morphology,  to  reconstruct  the  whole.  Here  Cuvier  was 
imperfectly  formulating,  without  recognizing  the  real  phy- 
sical basis  of  the  phenomena,  the  results  of  the  laws  of 
heredity,  which  were  subsequently  investigated  and  brought 
to  bear  on  the  problems  of  .animal  structuro  by  Darwin 

Richard  Owen '  may  be  regarded  as  the  foremost  of  R.  Owenv 
Cuvier's  disciples.  On  en  not  only  occupied  himself  with 
the  dissection  of  rare  aninial-s,  such  as  the  Pearly  Nautihus, 
Lingula,  Limulus,  Protoptents,  Apitryx,  ic,  and  with  the 
description  and  reconstruction  of  extinct  Reptiles,  Birds, 
and  Mammals, — following  the  Cuvierian  tradition, — but 
gave  precision  and  currency  to  the  morphological  uoctrines 
which  had  taken  their  rise  in  the  beginning  of  tho  cen- 
tury by  the  introduction  of  two  terms,  "  homology "  and  Homo- 
"  analogy,"  which  were  defined  so  as  to  express  two  ■'•CT  ""d 
different  kinds- of  agreement  in  animal  structures,  which,  """'"SJ'- 
owing  to  the  want  of  such  "counters  of  thought,"  had 
been  hitherto  continually  confused.  Analogous  structures 
in  any  two  animals  compared  were  by  Owen  defined  as 
structures  performing  similar  functions,  but  not  necessarily 
derived  from  the  modification  of  one  and  the  same  part  in 
the  "plan"  or  "archetype"  according  to  which  t'je  two 
animals  compared  were  supposed  to  be  constructed. 
Homologous  structures  were  such  as,  though  greatly  dif- 
fering in  appearance  and  detail  from  one  another,  and 
though   performing  widely  different   function.%   yet  were 

*   Bom  iu  1 S04  iu  L.-incister ;  con.'er^-ator  of  the  Huutorian  Museum^ 
Loudon,  1830-58;  superiatcndcnt  Nat.  Hist.  Brit.  Mus.,  18!;e-84. 
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capable  of  being  shown  b_r  adequate  study  of  a  series  of 
intermediate  forms  to  be  derived  from  one  and  tbe  same 
jiart  or  organ  of  tbe  "  plan-form  "  or  "  arcbetj-pe."  It  is 
not  caiy  to  exaggerate  tbe  service  rendered  by  Owen  to 
the  stud}'  of  zoology  by  tbe  introduction  of  tbis  appar- 
ently small  piece  of  verbal  mechanism;  it  takes  place 
>viili  tbe  classificatory  terms  of  Linna:us.  And,  tbougb  tbe 
conceptions  of  "  archetypal  morphology,"  to  which  it  had 
reference,  are  now  abandoned  in  favour  of  a  genetic  mor- 
phology, yet  we  should  remember,  in  estimating  the  value 
of  this  and  of  other  speculations  which  have  given  place 
to  new  views  in  the  history  of  science,  the  words  of  the 
great  reformer  himself.  "  Erroneous  observations  are  in 
(he  highest  degree  injurious  to  the  progress  of  science, 
since  they  often  persist  for  a  long  time.  But  erroneous 
theories,  when  they  are  supported  by  facts,  do  little  harm, 
since  every  one  take:  a  healthy  pleasure  in  proving  their 
falsity"  (Darwin).  Owen's  definition  of  analogous  struc- 
tures holds  good  at  tbe  present  day.  His  homologous 
structures  are  now  siwkcn  of  as  "  homogenetic  "  structures, 
the  idea  of  community  of  representation  in  an  archetype 
giving  place  to  community  of  derivation  from  a  single 
representative  structure  present  in  a  common  ancestor. 
Darwinian  morphology  has  further  rendered  necessary  the 
introiluction  of  the  terms  "homoplasy"  and  "homoplastic"' 
to  express  that  close  agreement  in  form  which  may  be  at- 
tained in  the  course  of  evolutional  changes  by  organs  or 
parts  in  two  animals  which  have  been  subjected  to  similar 
moulding  conditions  of  the  environment,  but  have  no  genejtic 
community  of  origin,  to  account  for  their  close  similarity 
in  form  and  structure. 
Oirtn'j  The  classification  adopted  by  Owen  in  his  lectures 
cUiwfi-  (185.7)  does  not  adequately  illustrate  the  progress  of  zoologi- 
**"""■•  cal  knowledge  between  Cuvier's  death  and  that  date,  but, 
«uch  as  it  is,  it  is  worth  citing  here. 
Pioxince:  Vertebrata  (iliiclcnctpluiJi,  Owen). 

ClassM  :  Mammalia,  AvEs,  Reptilia,  Pisces. 
Pioriiiu ;  Articulata. 

Claut's:  AiiAciIMDA,  Iksecta  (including  Sub-Closscs  J/j/ria- 
poda,  HcxajKKfa),  Crustacea  (inclutbiig  Sub-Classes  £iito- 
mostraca,  ^fa[acostr(u:fl),  EpizOA  (Epizootic  Cniitaaa),  An- 
NELLATA  (Cli.-ftopods  and  Iiccchcs),  Ciubipedia. 
Protinu :  Mollusca. 

Classes:  Cei'H\lop>joa,  Gastehopoda,  Pteropoda,  Lahelli- 

BllAXCIItATA,   UlIACUIOPOIJA,  TlMCATA. 

Province :  Radiala. 

Sub-Provinec ;  Radiaria. 

C1.1UCS:   Ecni.sourRiiATA,   Buyozoa,  AnTHOZOA,  Aca- 
LEPir.e,  HvDi.ozoA. 
Sub-Provinu  :  Entozoa. 

Classrs:  OzLELMISTIIA.  Stereluintha. 
Sub-Protinu:  lafasoria. 

Cl.inses :  RoTiPERA,  PoLVOAsmiA  ftho  Protcsn  of  recent 

authors). 

Tlic  real  centre  of  progress  of  systematic  zoology  was  no 

longer  in   France  nor  with    the   disciples  of   C'uvier  in 

England,  but  after  his  death  moved  to  Germany.     The 

wave  of  morphological  speculation,  with  its  outcome  of  new 

nystems  and  new  theories  of  classification,  which  were  as 

numerous  a^  the   professors  of   zoological   science,'  was 

ncccisarlly  succeeded  in  the  true  progress  of  the  science  by 

a  p'  riod  of  minuter  study  in  which  the  microscope,  Uie 

discovery  of  cmbryological  histories,  and  the  all-important 

ccll-lhcriry  c.imc  to  !wcll  the  stream  of  exact  knowledge. 

r^hsnn        ^\'e  have  already  mentioned  Von  Bacr  in  thi.i  connexion, 

>l  .I'.c.-.    and  given  a  pa-^sing  ruferenco  to  Johann-  MCllkh  (y.r.),  Iho 

greatest  of  all  invi'iti(.,'nt<.r :  <.f  animal  struclurc  in  the  prc- 

Mnt  century.    Mulli^r  (I  .vas  in  CJcrmany  the  «ue- 

:««9orof  Uttthko  (17^'  i  ,,f  Mickel  (1781-1833) 

»  the  lc<i<l'r  of  lion;  but  his  true 
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greatness  can  only  be  estimated  by  a  consideration  of  the 
fact  that  he  was  a  great  teacher  not  only  of  human  and 
comparative  anatomy  and  zoologj-  but  also  of  physiology, 
and  that  nearly  all  the  most  distinguished  German  .-oolo- 
gists  and  physiologists  of  the  period  lt?50  to  1S70  were  his 
l)upils  and  acknowledged  his  leadership.  The  most  striking 
feature  about  Johann  MuUer's  work,  apart  from  thecom- 
lirehensiveness  of  his  point  of  view,  in  which  he  added 
to  the  anatomical  and  morphological  ideas  of  Cuvier  a 
consideration  of  physiologj-,  embryologj-,  and  microscopic 
structure,  was  the  extraordinary  accuracy,  facility,  and 
completeness  of  his  recorded  observations.  He  could  do 
more  with  a  single  specimen  of  a  rare  animal  {e.p.,  in 
his  memoir  on  Amphiants,  Berlin,  1844)  in  the  way  of 
making  out  its  complete  structure  than  the  ablest  of  his 
contemporaries  or  successors  could  do  with  a  plethora. 
His  power  of  rapid  and  exhaustive  observation  and  of 
accurate  pictorial  reproduction  was  phenomenal.  His  most 
imi)ortant  memoirs,  besides  that  just  mentioned,  are  those 
on  the  anatomy  and  classification  of  Fishes,  on  the  Ca'cilians, 
and  on  the  developmental  history  of  the  Echinoderms. 

A  name  which  is  apt  to  be  forgotten  in  tbe  ijcriod  J.  V. 
between  Cuvier  and  Darwin,  because  its  possessor  occupied  Tliomj* 
an  isolated  position  in  England  and  was  not  borne  up  by  ""• 
any  great  school  or  university,  is  that  of  John  Vauglian 
Thompson,  who  was  an  army  surgeon,  and  when  past 
the  age  of  forty,  being  district  medical  inspector  at  Cork 
(1830),  took  to  the  study  of  marine  Invtrttbrata  by  the  aid 
of  the  microscope.  Thompson  made  three  great  discoveries, 
which  seem  to  have  fallen  in  his  way  in  the  iSjost  natural 
and  simple  manner,  but  must  be  regarded  really  as  tho 
outcome  of  extraordinary  genius.  He  showed  that  tho 
organisms  like  Flustia  are  not  hydroid  Polyps,  but  of  a  more 
complex  structure  resembling  Molluscs,  and  he  gave  them 
the  name  Polyzoa.  He  discovered  the  Pfntacrintis  evropxus, 
and  showed  that  it  was  the  larval  form  of  the  Feather-Star 
AnUdon  (Coinatula).  He  upset  Cuvier's  retention  of  the 
Cirripedes  among  Mollusca,  and  his  subsequent  trea  ment 
of  them  as  an  isolated  class,  by  showing  that  they  begin 
life  as  free-swimming  Crustacra  identical  with  the  young 
forms  of  other  Crustacea.  Vaughan  Thompson  is  a  tyi)e  of 
the  marine  zoologists;  such  as  Dalyell,  Michael  Sars,  P.  J. 
Van  Beneden,  Glaparede,  and  Allman,.  who  during  the 
present  century  have  approached  the  study  of  the  lower 
marine  organisms  in  the  same  spirit  as  that  in  which 
Trcmbley  and  Schivirw  in  the  la.st  century,  ami  Swammcr- 
dam  in  the  ITtli,  gave  themselves  to  the  study  of  the 
minute  freshwater  forms  of  animal  life. 

It  is  impossible  to  enumerate  or  to  give  due  considera- 
tion to  all  the  names  in  the  army  of  anatomical  and  cmbryo- 
logical students  of  the  middle  third  of  this  century  whose 
labours  bore  fruit  in  the  mo<lification  of  zoological  theories 
and  in  the  building  up  of  a  true  classification  of  animals. 
Their  re.sult.s  are  best  summed  up  in  tho  three  schemes 
of  clasiification  which  follow  below — those  of  Rudolph 
Lcuckart  (b.  1823),  Henri  Milnc-Edwnrds  (ISOO  1884), 
and  T.  H.  Huxley  (b.  1825),  all  of  whom  individually 
contributed  very  greatly  by  their  sjwciftl  discoveries  and 
researches  to  the  increase  of  exact  knowledge. 

Contcm|K)raneous  with  these  were  various  schemes  of^ingls- 
classification  which  were  Ivised,  not  on  a  consiilerallon  of'*" 
tho  entire  structure  of  each  animal,  but  on  the  variations"'; 
of  a  single  organ,  or  on  tho  really  nonsignificant  fact  of  ,,i 
the  structure  of  tho  egg.    All  such  .single-fact  .systems  hftvo 
proveil  to  l)c  useless  and  in  fact  departures  from  the  true 
line  of  growth  of  the  zoological  nystcni  which  was  shaping 
itself  year  by  year — unknown  to  those  who  so  shaped  it — 
ns  a  pencaliigii.il  tree.     They  were  ntlem|>ts  to  arrive  at  a 
tnin  knowlrilK'''  of  tho  relationships  of  animals  by  "royal 
roads  " ;  their  followers  wore  lauded  in  liarrcii  wastes. 
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R.  Leuck4rt's '  cUssuScation  is  as  follows  : — 
Trpc  1.  CcaltiiUrmU. 

CItM  I.     FOLYI-I. 

OMcn  :  Antlkotoa  and  Cj/ticoua, 
.,    II.  AcALErax. 

Onlcrs :  Ditmpnorm  and  CUiiovkorm. 
TVp*  2.  EchinodamuiUk. 

CUss  I.     I'tLMATOlOA. 

Orvlrn  :  Cystidta  and  Crinoidta,  , 

,,      II.    ACTISOICIA. 

OrUcn  :  Fdiinida  and  jiMcriita, 

.,    III.    ScYTODtRMATA. 

Orders :  IfolMuria  and  SipuHCulida. 
Type  3.  Vermes. 

Class  I.    A^°K.VTERJCTI. 

Orders  :  Catoda  and  AatnthoeephaU. 
,,    II.  Apodes. 

Orders :  Xemertini,  TurMlarii,  Trtmatodo.  and 
Uinidin^i. 

„    IIL    CiLIATI. 

Orders  :  Bryoaa  and  Soti/era. 
,,    IV.    AXNELIDES. 

Orders  :  Xcmaiodcs,  Lumbritini,  and  Sranthiatu 
Tjjt  4.  Arthropoda. 
Class  I.  Cbvstacea. 

Orders :  £ntmnostraea  and  .Valacoslraca, 
,,  II.  I.vsecta. 

Orders  :  Myriapoda,  AnuAnida  (Accra,  Latr.),  and 
ffcxapoda. 
Type  5.  MoUnsca- 
Class  I.  TvsicAT.1- 

Oniers :  Asddis  and  Su2pa. 

„     II.    ACEPHALA. 

Orders  :  LamcUibraruMata  and  BrachiopcdK 
„  III.  Gasteropoda. 

Orders  :  Hderobrartchia^  Dermaiobranchia,  Hdero- 
poda,  Ctcnobranchia^PulvwnatOy&Xii  Cychbranchia, 

,,   IV.    CEPHALOrODA. 

l^Tw  6.  Vertebrata.    (Xot  specially  dealt  with.) 

The  classification  given  by  Henri  Milne-Edwards  ^  is  as 
'  follows : — 

B'anch  I.  Osieozoaria  or  Vertebrata. 
Sub-Branch  1.  Ailantoidians. 

Class  L    MA.MMALIA. 

Orders  :  (a)  Monodelphia :  Bimana,  Quadru- 
mana^  Cheiroptera,  Inscctivora,  Rodcnlia, 
Edentata,  Camivora,  Amphibia,  Pa-cltydcr- 
mala,  Suminantia,  Cetacca  ;  (6)  Didelphia  : 
Jtfarsupialia,  M&nGtremata. 
„    II.  Birds. 

Orders  :  Rapaces,  Passeres,  Scansoresf  Gallinx, 
OraUx,  Palmipedes. 
,,  III.  Reptiles. 

Order?  :  Chdatiia,  Sauria,  Ophidia. 
Snb-Branch  2.  Anallantoidiana. 
Class  I.   Batracbiaks. 

Orders :    Anura,    UraUla,    Pcrmnibranchxa, 
Cacilim. 
„  II.  Fishes. 

Section  1.  Ossei. 
Orders :  Aeanthopterygii,  Abdaminales,  Sub- 
brachii,  Apodes,  Lophobranehii.PUetc^nathi. 
Section  2.  Chondropterygii. 

Orders  :  Slurimus,  Selachii,  CyelosUmi. 
Brtncb  II.  Entomozoa  or  Annelata. 
Sab-Branch  1.  Arthropoda. 

Class  L    I.VSECTA. 

Orders :    CoUoptera,    OrthopUra,    Kairoptera, 
Hymcnoptcra,    Lepidoptcra,  JTcmiptcra,  Di- 
piera,  Rhipiptera,  Anoplcura,  Thysanura. 
„   IL  Mtriapoda. 

Orders  :  Chilognaiha  and  Chilopoda, 
,,  III.  Aracu.vids. 

Orders  :  Piilmonaria  and  TraeTicaria. 


*  I>ie  Mi^hologie  und  die  VerwandtsehaftsverhiUlniaK  der  wirbel- 
torn  Thiere,  BrunsWick,  1848.  The  Protosoa,  recognized  as  a  primarj- 
group  by  Siebold  and  Stannias  {Lehrbach  d.  vergleieK.  Analomie, 
Ber!:c,  1845),  are  not  iocladed  at  aU  by  Leucliart  in  his  scheme.  The 
name  Pntazoa  was  first  niied  by  Goldfass  (1809)  to  include  micro- 
scopic animals  and  also  the  Polyps  and  Medusm,  and  Siebold  and  Stan- 
Dios  ftrst  nsed  it  in  its  modem  signification  as  comprising  and  linutcd  to 
the  In/ut»ria  and  JViixerpoda. 

'  C'ourj  eUmentaire  ^BiUoirt  Xaturellt,  Paris,  1855. 


Class  IV.  CRr.'TACEA. 

Sectiai  1.  Podophthalmia. 

Onlers  :  liecapc^ta  and  Stmuypoda. 
Sectioa  2.  £driophthiiImi. 

Onlers;     Amphipoda,    Lonnodipoda,    and 
Isopcda. 
Section  S.  Branehiopoda. 

Orders  :  OslnuoeUr,  Phyllopoda,  and  Trilo- 
hitn. 
Section  4.  £ntetmostraca, 

Onlers :     Copepcda,    Ctadoeera,    Siphano- 
stoma,  Lrnxseida,  Cirripedia. 
Section  5.   Xiphosiira. 
(The  orders  of  the  classes  which  follow  are  not  given  in  the 
work  quoted. ) 

Sub-Branch  2.  Vermes. 
Class  I.  Annelids.  Class  IV.  Cestoidea. 

,,  II.  Helmi.vtiis.  ,,     V.  Rotatoria. 

„  III.  Tckbellaria. 
Branch  III.  Malacozoaria  or  MoUusoa. 
Sub-Branch  1.  Mollusca  proper. 
Class  I.  CEriiALoroDA.  Class  III.  Gasteropoda. 

„     II.     PTtKOPODA.  .,     IV.   ACEI'UALA. 

Sub-Branch  2.  MoUuscoidea. 
Class  I.  TuKicATA.  Class   II.  Bryozoa. 

Branch  IV.  Zoophytes. 
Sub-Branch  1.  Radiaria. 
Class  I.  EcHiNODERMS.  Class  III.  Corallaria    or 

,,   II.  AcALEPHS.  Polypi. 

Sub-Branch  2.  Sarcodaria, 
Class  I.  IxFV.soRi.'..  Class  II.  Spongiaria. 

In  England  T.  H.  Huxley  adopted  in  his  lectures  (1869)  Hmleys 
a  classification  which  was  in  many  respects  similar  to  both  classifi- 
of  the  foregoing,  but  embodied  improvements  of  his  own.  '^'''""'• 
It  is  as  follows  :— 

Sub-Kingdom  I.  Protozoa. 

Classes  :  P.nizoroDA,  Greoarinida,  RadIOLABIA,  SPONQIDA. 
Sub-KiDgdom  II.  Infusoria. 
Sub-Kingdom  III.  Coelenteraia. 

Classes :  Hydrozo.v  Actinozoa. 
Sub-Kingdom  IV.  Annuloida.  * 

Classes  :  Scolecida,  Ecuixodehmata. 
Sub-Kingdom  V.  Annulosa. 

Classes:  Crustacea,  Ahachnida,  Myriapoda,  Insecta, Ch.s 

TOONATHA,  ANNELIDA. 

Sub-Kingdom  VI.  Mollnacoida. 

Classes:  Polyzoa,  Brachiopoda,  Tunicata. 
Sub. Kingdom  VII.  Mollusca. 

Classes :  Lamellibranchiata, Branchjooastropoda, Puimo- 

GASTROPODA,  PtEROPODA,  CEPHALOPODA. 

Sub-Kingdom  VIII.  Vertebrata. 

Classes  :  Pisces,  A.mphibia,  Reptilia,  A\-es,  Mammalia. 

We  now  arrive  at  the  period  when  the  doctrine  of  organic 
evolution  was  established  by  Darwin,  and  when  naturalists, 
being  convinced  by  him  as  they  had  not  been  by  the 
transmutationists  of  fifty  years'  earlier  date,  were  com- 
pelled to  take  an  entirely  new  view  of  the  significance  of 
all  attempts  at  framing-a  "  natural "  classification. 

Many    zoologists  —  prominent   among   them    in    Great  Classifi- 
Britain  being  Huxley — had  been  repelled  by  the  airy  fancies  catious- 
and  assumptions  of  the   "philosophical"  morphologists.  ^  "^  _°" 
The  efforts  of  the  best  minds  in  zoology  had  been  directed  jure, 
for  thirty  years  or  more  to  ascertaining  with  increased 
accuracy  and  minuteness  the  structure,  microscopic  and 
gross,  of  all  possible  forms  of  animals,  and  not  only  of  the 
adult  structure  but  of  the  steps  of  development  of  that 
structure  in  the  growth  of  each  kind  of  organism  from  the 
egg  to  maturity.      Putting  aside  fantastic  theories,  these 
observers  endeavoured  to  give  in  their  ofessifications  a 
strictly  objective  representation  of   the  facts  of   animal 
structure  and  of  the  structural  relationships  of  animals 
to  one  another  capable  of  demonstration.      The  groups 
within  groups  adopted  for  this  purpose  were  necessarily 
wanting   in   symmetry :   the  whole   system   presented   a 
strangely  Irregular  character.     From  time  to  time  efi"orts 
were  made  by  those  who  believed  that  the  Creator  must 
have  followed  a  symmetrical  system  in  his  production  cf 
animals  to  force  one  or  other  artificial,  neatly  balanced 
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tcbeme  of  classification  upon  the  zoological  world.  The 
last  of  these  was  that  of  Louis  Agassiz  {Essay  on  Clas^ji- 
cation,  1859),  who,  whilst  surveying  all  previous  classifica- 
tions, propounded  a  scheme  of  his  own,  in  which,  as  well 
as  in  the  criticisms  he  applies  to  other  systems,  the  leading 
notion  is  that  sub-kingdoms,  classes,  orders,  and  families 
have,  a  real  existence,  and  that  it  is  possible  to  ascertain 
and  distinguish  characters  which  are  of  class  value,  others 
which  are  only  of  ordinal  value,  and  so  on,  so  that  the 
classes  of  one  sub-kingdom  should  on  paper,  aftd  in 
nature  actually  do,  correspond  in  relative  value  to  those 
of  another  sub-kingdom,  and  the  orders  of  any  one  class 
similarly  should  be  so  taken  as  to  be  of  equal  value  with 
those  of  another  class,  and  have  been  actually  so  created. 

The  whole  position  was  changed  by  the  acquiescence, 
which  became  universal,  in  the  doctrine  of  Darwin.  That 
doctrine  took  some  few  years  to  produce  its  effect,  but  it 
became  evident  at  once  to  those  who  accepted  Darwinism 
that  the  natural  classification  of  animals,  after  which  col- 
lectors and  anatomists,  morphologists,  philosophers,  and 
embryologista  had  been  so  long  striving  was  nothing  more 
nor  less  than  a  genealogical  tree,  with  breaks  and  gaps  of 
various  extent  in  its  record.  The  facts  of  the  relationships 
of  animals  to  one  another,  which  had  been  treated  as  the 
outcome  of  an  inscrutable  law  by  most  zoologists  and 
glibly  explained  by  the  transcendental  morphologists,  were 
amongst  the  most  powerful  arguments  in  support  of 
Darwin's  theory,  since  they,  together  with  all  other  vital 
phenomena,  received  a  sufficient  explanation  through  it. 
It  is  to  be  noted  that,  whilst  the  zoological  system  took 
the  form  of  a  genealogical  tree,  with  main  stem  and  numer- 
ous diverging  branches,  the  actual  form  of  that  tree,  its 
limitation  to  a  certain  number  of  branches  corresponding 
to  a  limited  number  of  divergencies  in  struoture,  came  to 
be  regarded  as  the  necessary  consequence  of  the  operation 
of  the  physico-chemical  laws  of  the  universe,  and  it  was 
recognized  that  the  ultimate  explanation  of  that  limitation 
is  to  be  found  only  in  the  constitution  of  matt«r  itself. 

The  first  naturalist  to  put  into  practical  form  the  conse- 
quences of  the  new  theory,  in  eo  far  as  it  affecU'd  zoological 
classification,  was  Ernst  Haeckel  of  Jena  (b.  1834),  who 
in  1866,  seven  years  after  the  publication  of  Darwin's 
Origin  of  Species,  published  his  suggestive  Generelte  Morpho- 
Ir-yie.  Haeckel  introduced  into  classification  a  number  of 
terms  intended  to  indicate  the  branchings  of  a  genealogical 
tree.  The  whole  "  Bystt-m "  or  scheme  of  claesification 
was  termed  a  genealogical  tree  (Stammtjavm)  ;  the  main 
branches  were  termed  "phyla,"  their  branchings  "sub- 
phyla  "  ;  the  great  branches  of  the  eub-jiliyla  were  termed 
'■  cladi,"  and  the  "  cladi  "  divided  into  "  classes,"  these  into 
ftutxlasses,  these  into  legions,  legions  into  orders,  orders 
into  sub-orders,  sub-orders  into  tribes,  tribes  into  families, 
families  into  genera,  genera  into  species.  Additional 
l^ranching^  could  be  indicated  by  similar  terms  where  neccs- 
wiry.  There  was  no  attempt  in  Llacckd's  use  of  these 
tirms  to  make  them  exactly  or  mo;-e  than  approximately 
cc|ual  in  significance  ;  such  attempts  were  clearly  futile 
iirid  unimfwjrtant  where  the  |iurpo»«  wa.s  the  exhibition  of 
line*  of  dcocunt,  and  where  no  natural  equality  of  groups 
wa»  to  !«  npfcted  ex  hxpnAhen.  HacckiTs  classification  of 
186C  was  naturally  enough  only  a  firtit  attempt  In  the 
edition  of  the  SntuHirhe  Sclu/p/unrji>fietrhirhl<  published 
io  1868,  he  made  a  great  advance  in  his  genealogical  claani- 
fication,  lunco  he  now  intro<liin'd  the  rpsiiltj  of  the  citra- 
<  rJiruu7  ortivity  in  the  study  of  embrj-ology  which  followed 
on  the  pulili'ttlKin  of  the  On;/in  vf  Sjircitl. 

The  pre-Darwinian  nyntciiiiiliiitii  hinoo  the  time  of  Von 
Baer  bad  allarhml  vcrj-  xn-at  ini|H>rtAnrc  to  pmbryological 
fact*,  holding  tliat  thn  «t«Kia>  in  an  nniiiiars  development 
were  often  rooro  tignificaul  of  its  true  ttOinitiei  than  iU 


adult  structure.  Von  Baer  had  gained  unanimous  support 
for  his  dictum,  "  Die  Entwickelungsgeschichte  ist  der 
wahre  Lichttriger  fiir  Untersuchungen  iiber  organische 
Korpcr."  Thus  J.  Muller's  studies  on  the  larval  forms  of 
Echinoderms  and  the  discoveries  of  Vaughan  Thompson 
were  appreciated.  But  it  was  only  after  Darwin  that  the 
cell-theory  of  Schwann  was  extended  to  the  embryology  of 
the  animal  kingdom  generally,  and  that  the  knowledge  of 
the  development  of  an  animiil  became  a  knowledge  of  the 
way  in  which  the  milhons  of  cells  of  which  its  body  is 
composed  take  their  origin  by  fission  from  a  smaller  num- 
ber of  cells,  and  these  at  last  from  the  single  egg-celL 
KoUiker  (Development  of  Cephalopodt,  1844),  Remak 
{Development  of  the  Frog,  1850),  and  others  had  laid  the 
foundations  of  this  knowledge  in  isolated  examples ;  but 
it  was  Kowalewsky,  by  his  accounts  of  the  development  of 
Ascidians  and  of  Amphioxus  (1866),  who  really  made 
zoologists  see  that  a  strict  and  complete  cellular  embrj-o- 
logy  of  animals  was  as  necessary  and  feasible  a  factor  in 
the  comprehension  of  their  relationships  as  at  the  b^inning 
of  the  century  the  coarse  anatomy  had  been  shown  to  be  by 
Cuvier.  Kowalewsky's  work  appeared  between  the  dates 
of  the  GenerelU  ilorphologie  and  the  Sehopfvngsgeschichte. 
Haeckel  himself,  with  his  pupil  Miklucho-Maclay,  had  in 
the  meantime  made  studies  on  the  growth  from  the  egg 
of  Sponges, — studies  which  resulted  in  the  complete  separa- 
tion of  the  unicellular  or  equicellular  Prolo:oa  from  the 
Sponges,  hitherto  confounded  with  them.  It  is  this  in- 
troduction of  the  consideration  of  cell-structure  and  cell- 
development  which,  subsequently,  to  the  establishment  of 
Darwinism,  has  most  profoundly  modified  the  views  of 
systematists,  and  led  in  conjunction  with  the  genealogical 
doctrine  to  the  greatest  activity  in  research, — an  activity 
which  culminated  in  the  work  (1SV3-82)  of  F.  M.  Balfour, 
and  produced  the  profounde.st  modifications  in  classification. 

Haeckel's  earlier  pedigree  is  worth  comparing  with  his  H»«k<l'i 
second  effort,  as  showing  the  beginning  of  the  influence  •«o''a 
just  noted.     The  second  i>edigree  is  as  follows  :--;-  ^Inu 


Phyla. 

Cladoa. 

CUsaes. 
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'  Arduzoa, 
Grtgarinm, 

0\t:lakia. 

Protozoa. 

/i\/'vsoria. 

Blasttijuua. 

Planwda. 
Gaslrmada, 

Stoxois. 

Pori/era, 
Coraila. 

Zoophyta. 

ACiLLEPHX. 

Uydromtdutm. 

. 

.OfliopAoni. ' 

ACiZLOXI. 

Ptalyhetm  inlKes. 
SrmathtlminOus 
liryozoa. 

Vennet. 

CoaOMATI. 

Tuniaala. 
Rkynchocata. 
Ot/'hyrma, 
Kolatoria. 

.AnntUda, 

Aczrnjoji. 

Ifi-mfllthrnncAui. 

■ 

MoUnioa. 

ErCITQALA. 

.\r 

CoLOBIlACntA. 

Crtuoida. 

Echinoderma. 

KcAinw/a, 

LiruDBAiniA. 

Nolothurxm. 

'Cabidxk. 

ArUuropoda. 

TaACIIKATA. 

M^rttipoda, 

ArBA.MA. 

J.^f'li'cardia. 

MoNokHUIKA. 

VtrUbraU 

Amamxia. 

IfaliMiuriiU 

Amsiota. 

> 
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9n.lri'  in  Kpresenting  pictoriallv  tho  groups  of  tbo  animal  king- 
'•"''  <i  vii  a«  the  branches  of  a  ire^  it  l<ooonic3  obvious  that  a 
'''■•"'*°'  ili^tinctioti  may  be  dr.wvn,  not  morcly  bvtwcen  the  indivi- 
g^^ii  Juiil  main  branches,  but  further  as  to  tho  level  at  which 
ki^uin.  they  ar«  given  olT  from  the  main  stem,  ru  that  one  branch 
or  txt  of  branchcj  may  he  marked  off  as  belonging  to  an 
railier  or  lower  level  than  another  set  of  branches  ;  and 
the  same  plan  may  bo  adopted  with  regard  to  the  clade«, 
classes,  and  smaller  l»ranchcs.  The  term  "grade"  was 
introduced  by  Lankestcr  '  to  indicate  this  giving  off  of 
branches  at  a  higher  or  lower,  !.<•.,  a  later  or  earlier,  level 
of  a  main  siero.  Tho  mechanism  for  tho  statement  of  the 
gen'Mlogical  relationships  of  tho  groui>s  of  the  animal 
kingdom  was  Ums  completed.  Renewed  study  of  every 
group  was  tho  result  of  tho  acceptance  of  the  genealogical 
idea  prd  of  tho  recognition  of  the  importance  of  cellular 
embryolog)'.  On  the  one  hand,  the  true  method  of  arriving 
at  a  knowledge  of  the  genealogical  tree  was  recognized  as 
lying  chiefly  in  attacking  tho  problem  of  the  genealogical 
relationships  of  the  smallest  twigs  of  the  tree,  and  pro- 
ceeding from  them  to  the  larger  branches.  Special  studies 
of  small  families  or  orders  of  animals  with  this  object  in 
view  were  taken  in  hand  by  many  zoologists.  On  the 
other  hand,'  a  survey  of  the  facts  of  cellular  embryology 
which  were  accumulated  in  regard  to  a  variety  of  classes 
within  a  few  years  of  Kowalewsky's  work  led  to  a  genera- 
lization, indepcndentlyarrivedat  byHaeckeland  Lankester, 
to  tho  effect  that  a  lower  grade  of  animals  may  be  dis- 
tinguished, the  Protoioa  or  J'lGstido:oa,  which  consist 
either  of  single  cells  or  colonies  of  equiformal  cells,  and  a 
higher  grade,  the  ifelazoa  or  Enttrozoa,  in  which  the  egg- 
cell  by  "'cell  division"  gives  rise  to  two  layers  of  cells,  the 
endoderm  and  the  ectoderm,  surrounding  a  primitive  diges- 
tive chamber,  the  archenteron.  Of  these  latter,  two  grades 
were  further  distinguished  by  Lankester, — those  which  re- 
main possessed  of  a  single  archenteric  cavity  and  of  two 
primary  cell-layers  (the  Ccelentera  or  Diploblastica),  and 
those  which  by  nipping  off  tho  archenteron  give  rise  to 
two  cavities,  the  ccelom  or  body-cavity  and  themetenteron 
or  gut  (Catlomata  or  Triplobtastica).  To  the  primitive 
two-cell- layered  form,  the  hypothetical  ancestor  of  all 
Metazoa  or  Enteroion,  Haeckel  gave  the  name  Gftstraa  ■  the 
embryonic  form  which  represents  in  the  individual  growth 
from  the  egg  this  ancestral  condition  he  called  a  "gastrula." 
Tue  terra  "  diblastula  "  has  more  recently  been  adopted  in 
England  for  the  gastrula  of  Haeckel.  The  tracing  of 
the  exact  mode  of  development,  cell  by  cell,  of  the  diblas- 
tula, the  ccelom,  and  the  various  tissues  of  examples  of  all 
classes  of  animals  has  been  pursued  during  the  last  twenty 
years  with  immense  activity  and  increasing  instrumental 
facilities,  and  is  still  in  progress. 
Riu  Two  names  in  connexion  v.ith  post-Darwinian  taxonomy 

**•""■'»  and  the  ideas  connected  with  it  require  brief  mention  here. 
Mpita-  pi-itj,  Jjijller^  \,y  his  studies  on  Crvelacea  (Fiir  Dnruin, 
1864),  showed  the  way  in  which  genealogical  theory  may 
be  applied  to  tHe  minute  study  of  a  limited  group.  He  is 
also  responsible  for  the  formulation  of  an  important  prin- 
ciple, called  by  HatcKcl  "  the  biogenetic  fundamental  law," 
viz.,  that  an  anir'.al  in  its  growth  from  the  egg  to  the 
adult  condition  tends  to  pass  through  a  series  of  stages 
whieh  are  recapitulative  of  the  stages  through  which  its 
ancestry  has  passed  in  the  historical  development  of  the 
species  from  a  primitive  form ;  or,  more  shortly,  that  the 
development  of  the  individual  (ontogeny)  is  an  epitome  of 
the  development  of  the  race  (phylogeny).  Pre-Darwinian 
sxylogista  had  been  aware  of  the  cla.s3  of  facts  thus  inter- 
preted by  Fritz  Miiller,  but  the  authoritative  view  on  the 
iubj'jat  had  been  that  there  is  a  parallelism  betwerm  (a) 

*  "  Votes  oa  Embryology  acd  Classi£catiou,"  iu  Quart.  Journ.  Micr. 
Si.  1377. 


the  series  of  forms  which  occur  in  individual  development, 
(b)  tho  series  of  existing  forms  from  lower  to  higher,  and 
(t)  tho  series  of  forms  which  succeed  one  another  in  the 
strata  of  tho  earth's  crust,  whilst  an  explanation  of  this 
parallelism  was  either  not  attempted,  or  v'as  illusively 
olTered  in  tho  shape  of  a  doctrine  of  hormor.y  of  plan  in 
creation.  It  was  the  application  of  Frit'.  Miiller's  law 
of  recapitulation  which  gave  tho  chief  stin.ulus  to  recent 
embryological  investigations ;  and,  though  it  is  now  recog- 
nized that  "recapitulation"  is  vastly  and  bewilderingly 
modified  by  special  adaptations  in  every  case,  yet  tho 
principle  has  served,  and  still  serves,  as  a  guide  of  great 
value. 

Another  important  factor  in  the  present  condition  of  Dohrn'a 
zoological  knowledge  as  represented  by  classi'ication  is  tho  I'octrim 
doctrine  of  degeneration  projKjunded  by  Anton  Dohrn.  "' 'j!^^'^'' 
L,amarck  believed  in  a  single  progressive  series  of  forms, 
whilst  Cuvier  introduced  tho  conception  of  branches.  The 
first  post-Darwinian  systeniatists  naturally  and  without  re- 
flexion accepted  the  idea  that  existing  simpler  forms  repre- 
sent stages  in  the  gradual  progress  of  development, — are  in 
fact  survivors  from  past  ages  which  have  retained  the  exact 
grade  of  development  which  their  ancestors  had  reacheij 
in  past  ages.  The  assamption  made  was  that  (with  the 
rare  exception  of  jiarasites)  all  the  change  of  structure 
through  which  tho  successive  generations  of  animals  have 
pa.'sed  has  been  one  of  progressive  elaboration.  It  is 
Dolirn's  merit  to  have  jjointed  out '  that  this  assumption 
is  not  warranted,  and  that  degeneration  or  progressive 
simplification  of  structure  may  have,  and  in  many  lines 
certainly  lias,  taken  place,  as  well  as  progressive  elaboration 
and  continuous  maintenance  of  tho  status  quo.     Tho  intro- 
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duction  of  this  conception 
necessarily  has  had  a 
niostimportanteffect  «. 
in  the  attempt  to  ^     '\ 
unravel  the  gen-        V,^  * 
ealogical  afBni-  •%|^ 
ties  of  animals.    It  '''• 
renders  the  task  a  more 
complicated  one ;  at  the 
same    time    it    removes 
some  serious  difficulties  '" 
and   throws    a  flood   of 
light  on  every  group  of 
the  animal  kingdom. 

One  result  of  the  in- 
troduction of  the  new 
conceptions  dating  from  ' 
Darwin  lias  been  a 
healthy  reaction  from 
that  attitude  of  mind 
which  led  to  the  re- 
garding  of    the    classes 

and  orders  recognized  by  , ,       , 

authoritative     zoologists     Genealogical  tree  of  au.mal  kingcio,.,. 

as  sacred  institutions  which  were  beyond  the  criticism  ol 
ordinary  men.  That  state  of  mind  was  due  to  the  fact  that 
the  groupings  so  recognized  did  not  profess  to  be  simply  the 
result  of  scientific  reasoning,  but  were  necessarily  regarded 
as  the  expressions  of  the  "Insight"  of  some  more  or  les? 
gifted  jiersons  into  a  plan  or  system  which  had  been  arbi- 
trarily chosen  by  the  Creator.  Consequently  there  was  a 
tinge  of  theological  dogmatism  about  the  whole  matter. 
To  deny  the  Linnsan,  or  later  the  Cuvierian,  classes  wae 
very  much  like  denying  the  Mosaic  cosmogony.  At  tho 
present  time  systematic  zoology  is  entirely  free  from  anj 
such  prejudices,  and  the  Linnsean  taint  which  is  apparent 

'   Uraprung  der  Wirbelthkre,  Lcipsic,  1875  ;  and  lankester,  Degen. 
cralion,  London,  1880. 
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even  in  Haeckel  and  Gegenbaur  may  be  considered  as 
finally  expunged. 
CUssifi-        We  give  below  the  ciassifics.tion  of  Ray  Lankester  as 
cation  of  an  example  of  the  most  recent  genealogical  classification. 
lUjrLin- j{  J3  represented  by  the  above  genealogical  tree  and  the 
'''■     tabular  statement  which  follows.     The  chief  points  in  this 
classification  are  the  inclusion  of  iBalanoyloisua  and  the 
TunUata  in  the  phylum  VerUbrata,  the  association  of  the 
Rotifera  and  the  Chatopoda  with  the  Arthropoda  in  the 
phylum  Appfndieulata,  the  inclusion  of  Limuliu  and  the 
Eurt/pterxna  in  the  class  Arachnida,  and  the  total  aban- 
doning   of    the    indefinite    and    indefensible   group^of 
"  Terma." 

Grade  A.     PLASTIDOZOA  {PROTOZOA). 

Grade  a.  GYMyOilYXA. 

C\tja  I.  Pkoteomori'Ha  (no  onlera  recognized). 
,,  II.  Mtcetozoa. 

Orders. — 1.  Sorophora.    2.  Endosporeo,    3.  Exospcna. 

,,  III.    LOBOSA. 

Orders.^!.  Xuda.     2.   Tcstaaa. 
„  IV.  Labvrinthulidea  (no  orders). 
,,    V.  Ueliozoa. 

Orders.—!.  AphrotKoraca.      2.  Chlamydophora.      3. 
ChaloTOthoraca.     4.  Dcsmothcrcua, 
,,   VI.  Reticularia. 

Sab'Class  a.  Impcr/oraUi. 

Orders 1.  Gromiidca.     S.  AstrorhUidea.     S.  ililio- 

lidca,     4.  LihioHdea, 
.,  Sub-CIus  b.   Perforata. 

Orders.—!.    Tcxtularidta.      2.   ChilotiomeUidea.      3. 
1/ujcnidea.     4.  Gloingfrinidea.     5.  Jiotalidea.     6. 
A'ummuhnidia. 
„  VII.  Radiolaria. 
Sul>-Cla3S  a.   SilianieUUt. 

Orders. — !.  Pcnpylxa.    2.  ilonoynjliui.   3.  Fhaodarui. 
8ab-Cla33  b.  Acanthinoskcltta. 
Order. — !.  Acantliomctridia. 
Grade  b.  CORTICA  TA. 
Class  I.  Sporozoa. 

Sub-Class  a.   Gregarinidc<L. 

Orders. — !.  Haploajfa.     2.  Seplala. 
Sab-Class  b.   Coccidiidea, 

Orders. — !.  Mmosporcn.      2.   Oligosporca.      3.  Pohj- 
sporca. 
Sub-Cltss  e.  Afyzo3poridea  (no  urdera). 
,.         d.  SareocyUidta  (no  orders). 
II.  Flaoellata. 
Sab-Class  a.   LisMfiagtttaia. 

Orders.  —  !.  Monadidta.     2.  EugleMitUa,     3.  HeUro- 
mtutigoda.     4.   Isoriuisliyodn. 
Snb-Cltss  b.    Choaywjtagttlata. 

Orders. — !.  S'uda.     2.  Lorieata.     3.  OeUUinigcra. 

,,       III.    DiNorLAUELLATA. 

Orilcrs. — 1.   Adinida,     2.  Diui/era, 
„     IV.  RiivNcno'LAOELLATA  (no  orders). 

,,         V.    CiLIATA. 

Orders.  — I.  Pcrilricha.      2.  Uetentritha.      3.  Bolo- 
iricJut.     4.    Jf]/potricha, 

',,      VI.    ACINETARIA. 

Onlera. — 1.   Suaoria,     2.  A'cm-Suctoria. 

Grade  B.  EXTEROZOA. 

Sub. Grade  A.  CdLEXTEnA. 

Phylum  !.  NEMATOPHORA. 
CUu  I.  nrnRoMEm-sx. 

Orrlrrs. — !.   A'\lhoiTudu$»  iOymnohltulan).     2.   lyp- 
tomtdium  (OilyploblaMaa).     3.  yareomtdvtm.     4. 
Tracht/mediuM.     6.  ffydrocorallinm.     6.  SiptimiOi 
phora. 
„  II.  B'-rriioMEnrs*. 

Sub-CUai  a.    Trtraincmlia. 

OrJcTi.— 1.0n/jffo;ixi.  2.  PtnrntdutM.  XCubomidiisir. 
8ab-Class  ft.    Oetomrratin, 

Ordfirt.  —  \.Cnnncatomm.  2.  StmoHomM,.3.  RhUottomm. 

„III.    A?ITUOtO«. 

Sub-Clasi  a    Jetiniomorpha. 

Ordtr^  — I.  jtdiniarin.    2.  Aniipatharia.    3.  Madrt- 
pomi-iti. 
Bub.ClAM  6.  Atcyoniomorpha.  ^ 

Orders. — 1.   Prttaltiyonaria.     2.  Slohnifiro.     3.  At- 


eyoniiria.    4.  Paragorgonaria,    5.  (Urgonaria.    S. 
Pcnjiatularia.     7.  Helioporaria. 
Class  IV.  Cte-nophora. 

Orders.—!.    Saccala.     2.  EurysMna.  I  3.    Tmniala. 
4.  Lobata^t 

Phylum  2.  PORIFERA. 
Class  I.  CALCIspo.VGia  {  =  Jdegamastietora). 

Orders.—!.   Bomocala.     2.  Heterocxla. , 
,,    II.  StLicuseosais  [  =  i[icTomaatictora). 
Sub-Class  1.  JJyaXospongut, 
Order.  }{exactiruUaria, 
Sab. Class  2.  Demospongim. 

Orders. — !.    Tclrattinellaria.    2.  Jlonaxonana.     8. 
Halisarcaria. 

Sub-Grade  R     CCELOMATA. 
Phylum  1.  VERTEBRATA. 
Branch  A.  Hemichorda  (Balanoglossus). 
,,      B.  Urochorda, 
Grade  I.  Larralia  (no  divisions  recognized).' 
,,     II.  Saccata. 

Class  I.   AsciniA  , 

Orders. — !.    Simpliccs.     2.   SociaUs.  ^  3.    Cov^ntiimi 
4.   Pyrosomiidca. 
„  II.  Salpifokmia. 

Orders. — 1.   Salpiidfa.     2.  Doliolidea.' 
Branch  C.  Cephalochorda  {Amphianu). 
,,      D.  Craniata. 
Grade  I.  Cyclostomx. 

Class  I.  JI\-xixoiDEA  (no  orders). 
,,   II.   PETr.rtMYZOSTiA  fuo  Orders). 
Grade  II.  Onathostoma. 
Sub-Grade  a.  Branchiata  neterodactyla. 
Class  I.  Pisces. 

Sub-Class  !.  Sclachii. 

Orders.—!.  Sjudli.     2.  Raii. 
Sub.Class  2.  Hotocephali  (no  orders). 

,,         3.   Ganoidei,  ^         ^ _ 

Orders.—!.  ChmdrosUi.    2.  Polypltrini,     3.  Lm^ 
dosteini.   4.  Amidini.  5.  Crphalajpidini.   6.  Pla* 
(odermi.    7.  Aeanthodini.     8.  Pj/enodonlini.     9t 
Catacanthini.     10.   DipUrini, 
Sab-Class  4.   TtUostci. 

Orders. — !.  Pkysostomi.     2.   Pfittryngotrrutthi.     3^ 
Anaalnlhini.     4.  AcaiUhopteri.     5.  PUctognatku 
6.  LophobranfJiia, 
,,    II.  Dipnoi. 
Orders.  —  1.   .\ionopnfum<mes.     2.   Dxpne^tmones. 
Sab-Grade  ft.  Branchiata  Pentadactyla. 
Cla-ss  I.  Amphibia.  > 

Sub-Classi  !.    l/rodcla. 

Orders. — !.  JcMhyoidta,     2.  Snlamandrina. 
Sub-Class  2.   Oymnophiona  [Cacilia,  kc). 

,,  3.   SUgocfphaUi  {Labyrinthodon^  kc.).' 

tt  4.   Anxira  {Rana,  kc). 

Sub-Grade  e.  Lipobranctua  Pcntadactyla. 
Branch  a.   iloSvCOSDYLA. 
Class  I.  Keptilia. 
Subclass  1.   Chtwnin  (orders  not  tabolsttd). 
,,        2.  LocertiUa. 
Ordcra — \.  Rk<jnc}ioctp)tala.     2,  CkamaltotaiUi. 
3.  Lacrrtina. 
Sub-Clasi  3.   Ophidia. 

Orders. — !.    OpoUrodonta.     2.   Culubrtfomia. 
3.   Proirroglypha.     4.  SoUnaglfpha, 
Sub.Clasi  4.   Crocodilin. 

Orders.- 1.  Ampitualia.    2.  OpitHetalia.     K 
Prooatia, 
Sub'Class  i.  Plrntauria  (orders  not  tabulated). 
,,         6.    Dinflsantia. 

Orders.  —  1.    .^tjuropcda.      2.  SUgosauna,      X 
Onilfio/vda.     4.    Tlirriopoda.     (.  Caluria, 
6.   Compnognathn.     7.  Ualtopcda, 
Sob-Class  7.  ./4noinoi/aii/iii  {Ouytudon,  ftc).' 
,,         8.    PUjiofaurin. 
.,         9.    IctAyomnria. 
„     II.   Avr.< 

Grade  o.   Phanerodactyla. 

'  Ortler>  Siwrwrjr. 
Grade  ft.  Cr7plodactyla. 

Onlcrs.  — 1.   Ral%lK.     2.   OaritiaiM. 
Drench  ft.  AMriiia>SDri.j. 
Class.   Mammaiia. 

Grade  1.  Monotrtma  {OnMorkynehm  and  All> 

u/Mii). 


ZOOLOGY 


813 


Ondt  3.  DitrcnuL 

Bnuch  a.  .Viirsupialia. 

Ordfra.— 1.  BaryiHxia.    2.  RMayp/iaja.    S. 
JAu-n'/wdo.     4.   r.iriiopAuj/ii.      5.   /Wi- 
maKii.  6.  Canthampliaja.  7.  Crtofhaja. 
8.  AWrnfu/ii. 
Brmnch  fr.  fij-.-rntatM. 

Sub- Branch  a.    ryjiiJ<-n<a/a. 
OrJera.— 1. /Vuinjr-rfiroro.    2. /ii«e<iroro. 

5.  Oimin>™.     4.  Crtnffti.     5.  t'nyilfaM. 

6.  Ambtypoda.  7.  Sirtniti.  8.  ToroJim- 
«id.  9.  Kodmlia.  10.  Probosculea.  11. 
Hyracoidea.  12.  Chnnptera.  IS.  fro. 
simijr.     14.   Simim. 

Sub- Branch  (.  Edtntata. 

Orvlcrs.— 1.  Bradifpoda.     2.  fifWwiUio. 

Phylum  2.  ECHINODERMA. 
nnnch  A.  Amtmlacrata. 

CUm  I      HoLOTBlKIprA. 

Orvlsra.— 1.  £htiixxia.     2.  PtdaUt.     3.  yJ/xxfa. 

„      II.    ECHINOIDEA. 

Grade  a.  P&le«chuu  {iltlonittf,  Eocidaris). 
Cnit  b.  Autechini 

Bnnch  1.  DfsmosticMa. 

Ordors.— 1.  lUgutaria.     2.   EjM'jeUca. 
Branch  2.   Petalosiicha. 

Ordera.— 1.   Cli/peastrina.     2.  SjMfanyina. 

,,     III.    ASTKEOIDE.K. 

Olden.— 1.  Colostra.     2.  Brisingaslra. 

,,     IV.    OPHII'BOIDEA. 

Ordtra— 1.   Ophiastra.     2.  P'hytasira. 
Bnmcb  B.  Tentaculata. 
CU»  I.  CEisoinE-4. 

Orders.— 1.  PaUeocrina.     2.  -Vcomna. 
,,    II.  Ctstoide.v. 

Orders. — 1.  Ayclaerintu     2.  Eehirunmna. 
„  III.  Blastoidih. 

Orders.- 1.  SIsencrina.     2.   Elcutherocrina. 

Phylum  3    PODAXONIA. 

CIu9  I.    GEPHTB.E.V. 

Sab-CUss  1.  Echiuromorpha. 

Orders.— 1.   Strmaipida.     2.  Echiuriixa. 
Sub-Class  2.  Sipitnculomorpha. 

Orders. — 1.  Sijmnculrna.     2.  Priapulina. 

,,     II.    POLYZOA. 

Sub-Clus  1.    FVnni/ormia. 

(Genus  :  Pliaronis.) 
,,         2.   Eupolyzoa. 
Branch  a.  Eetoprocta. 

Orders.- 1.  Phylaclolmnut.     2.  Ot/mnolsema. 
Branch  b.  Eatoprocta 
(Loioxtma,  &c.) 
[TT»c  sub-class  Plerobranchia  (IViabdopltura  and  0/)A<if«fijcus) 
liitherto  referred  to  Polyzoa  are  probably  related  to  the  ffemichorda 
of  th*  Vertebrate  phylum.] 
,,  III.  Brachiopoda. 

Orders. — 1.  Eeardina.     2.  Carrtinata. 

Phylum  4.  NEMATOIDEA. 
Class  1.  EcxEMAToiDEA  (no  orders). 

,,     II.    CafTOSOMARIA. 

(0ueioaoma,  HJiabdogtulcf.) 

„  III.    CHiTOCNATDA. 

(Sagilta,  SpadcUa.) 

Phylum  5.  ACANTHOCEPHALA. 

(Genus:  EcJiinorhynchiiS.) 

Phylum  6.  GASTBOTRICHA. 

(Genera:  Chsitmotu^i,  Irh/kydiuvi,  tec.) 

Phylum  7.  PLATYHELMIA 

Bnnch  A.  Ciliata. 

Class  I.    RlIABDOCCELA. 

Orders.— 1.  Jcala.     2.  Chihocala.     3.  AUxocala. 
„   II.  Dendkochia. 

Orders.— 1.    Tridada.     2.  Pohjclada. 
..  III.  Kemektisa. 

Orders.— 1.  PalaonerMHina.     2.  SdiisoMmcrtca.     3. 
ffoplonancrtea. 
[The  ifiooioa  of  Van  Beneden  may  be  classed  here  as  a  degenerate 
Ittnaitic  group  including  Orthoneclida  and  llhombozoa.] 
Branch  B.  Coty'ophora. 
Class  I.  Tkematoidea. 

Sub.Class  a.  Monognua. 

Orders— 1.    TrUtoma.     2.  PolyUoma. 
Sob-Clasa  b.  Digcnea. 

Orders.  —  1.  ilixnosttma.      2.  Distoma.      3.  Gastcro- 
tioma.     4.  Boloiioma. 


Class  II.  Ce.<it6idea. 

Orvlcrs  —1.  AmphiUnaria.     2.   CaryophyUaria.      3. 
Liijularia.      4.   Sehinobolhriaria.       6.    r<yrarAyn- 
charia.     6.  PhyllobtOtriaria.     7.    Tiriiiaria. 
,,     III.   HiBCDINEA. 

Orders.—!.  Rhyndiobdetla.     2.  Onathobdella, 

Phylum  8.  APPENDICTTLATA 

Branch  A.  Rotlfera. 
Class  I.  Parapopiata. 

(Genus  :  Pcdalion. ) 
„    IL  LiPoroDA. 

Orders —1.  Ploima.     1.  BdtlUgrada.     3.  Mizota. 
Branch  B.  Cheetopodr 

Class  I.     roLYCU.ETA. 

Sub-Class  1.  Errantia  (orders  not  tabulated). 
,,        2.  Sedcntaria  (orders  not  tabulated). 

„      II.    0L100CH.ETA. 

Orders. — \.  Lumbric<ym(yrpha.  2.  SxnuridomorpKa.  3. 
Aaidomorpha.     i.  BdcHomorvKa. 
„  III.  Myzostomakia. 

(Genus ;  Myzoslomum.) 

„    IV.    S.\CC0CIRK1DF.A. 

(Genus  :  Saccocirms.) 
„    V.  Haploa.snelida. 

(Genera  :  Pobjgordiits,  Protodrilus,  EUlriobdella). 
Branch  C.  Arthropoda  ( =  Gnalhopoda). 
Grade  1.  Ceratophora. 
Class  I.  Peripatipea. 

(Genus  :  Pcripaltts.) 
„    11.  Myriapoda. 

Orders.- 1.  Diphpoda.     2.  Chilopoda. 
,,  III.   Hexapoda. 

Orders.  — 1.  Orthrtplcra  (Sub-Orders:  Thymnura, 
Autorihoptcra,  PsciidmuuToptcra).  2.  yeuropUra 
(Sub-Orders  :  Planipmnia,  Trichoptera).  3.  Strep- 
siptera.  i.  Rhyncota  (Sub-Orders;  Pedicularia, 
Aphidaria,  Cieadaria,  Hcmiptcra).  5.  Diplm-a 
(Sub-Orders  :  Brachycera,  Kcmoccra,  Aphaniptcr'a). 
6.  Lcpidoptcra.  7.  Cokopia-a.  8.  Hyvienoplera. 
Grade  2.  Acerata. 
Class  I.  Crustacea. 

Grade  1.  Eutomostraca. 

Orders.  — 1.  Phyllopoda.     2.  Oslracoda.    3.  Copcpod,t. 
4.    Cirripcdia. 
Grade  2.  Leptostraoa. 
(Genus  :  Kebatia.) 
Grade. 3.  Malacostraca. 
Branch  a.  Arlhrostraca. 

Orders. — 1.  Ampkipoda.     T.  Isopoda. 
Branch  b.  Thoracostraca. 

Orders.- 1.  Cmnacca.    2.    ^'oDiapoda.     3.  Podo- 
phthaJmia. 
II.  Arachnida. 
Grade  a.  Delobranchia. 

Orders.— 1.  Euryplcrina.  2.  Xiphosura.    3.  Trilobitm. 
Grade  b.  Embolobranchia. 

Orders.  —  !.  Scorpionina.     2.  Thdyphmuia.     3.  Ara- 
Tieina. 
Grade  c.  Lipobranchia. 

Orders.— I.  Galeodina.     2.  Opiliomna.     3.  Pseudo 
scorpionina.     4.   Acariiui. 
,,  III.  Pantopoda. 

(Genera  :  PycnogonuU,  &c.) 
,,  IV.  Tardiobada. 

(Genera:  JIfacroiiolus,  ilihicsium,  kc.) 

,,      V.    LiNOUATlLINA. 

(Genera:  Pcntasloma,  kc.) 

Phylum  9.  MOLLUSCA. 

Branch  A.  Glossophora. 
Class  I.  Ga-stropoda. 

Grade  .1.  Isopleura.  .     .         , 

Orders.— 1.    Pohjplacophor ..      2.    Ncomcniana.      3 
C'hte(od<:rinaria. 
Grade  2.  Anisopleura. 

Branch  a.   Ulrcptoncura. 

Orders.- 1.  Zygobranchia.     2.  Azygobranchia. 
Branch  b.  Eulhyncura. 

Orders.— 1.  Opisthobranchia.    2.  Pulmmata. 

„     II.    .SCAPHOPODA. 

(Genus:  Dcntalium.) 
„  III.  Cepbalopoda  (  =  Siphmopoda). 

Orders.— 1.   Tdrabranehia.    2.  DibrancnU. 
Branch  B.  Lipocephala. 
Class.  Lauellibraxchia. 

Orders.— 1.  laomya.     2.  Eclcromya.     3    ilonomya.^ 
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We  have  now  traced  the  history  of  the  morphography 
af  animals  so  as  to  shoW  that  increaangly  in  successive 
epochs  independent  branches  of  knowledge  have  been 
brought  to  bear  on  the  consideration  of  the  main  problem, 
namely,  the  discrimination  of  the  kinds  and  the  relations 
lo  one  another  of  animal  forms.  Before  glancing  at  the 
history  of  the  remaining  branches  of  zoological  science, 
nrhich  have  had  an  independent  history  whilst  ultimately 
contributory  to  taxonomy  and  morphography,  it  may  be 
briefly  pointed  out  that  the  accumulation  of  knowledge 
with  regard  to  the  distribution  of  animal  forms  on  the 
earth's  surface  and  in  the  seas  has  progressed  simultane- 
ously with  the  discrimination  of  the  mere  forms  of  the 
species  themselves,  as  has  also  the  knowledge  derived 
from  fossilized  remains  as  to  the  characters  of  former  in- 
habitants of  the  globe.  Both  these  subdivisions  of  mor- 
phography have  contributed  to  the  establishment  of  Dar- 
winism,—  the  one  (palaeontology)  by  direct  evidence  of 
organic  evolution  in  time,  the  other  (zoo-geography)  in  a 
more  indirect  way. 

Alfred  Russell  Wallace  stands  prominently  forward  as  a 
naturalist-traveller  who  by  his  observations,  chiefly  on 
Lepidopterous  Insects,  in  both  South  America  and  the 
.Malay  Archipelago,  was  led  to  the  conclusion  that  a  pro- 
duction of  new  species  is  actually  going  on,  and  that,  too, 
by  means  of  a  process  of  natural  selection  of  favourable 
variations.  Wallace  and  Darwin,  who  each  recognized 
cordially  and  fully  the  other's  work,  laid  their  views  before 
the  Linnean  Society  on  the  same  day  in  1859. 

The  facts  of  the  geographical  distribution  of  animals 
were  systematized,  and  great  zoo-geographical  provinces 
first  clearly  recognized,  by  P.  L.  Sclater  in  1857.  The 
application  of  the  Darwinian  theory  to  the  facts  tabulated 
by  Sclater,  combined  with  a  knowledge  of  the  distribution 
of  animals  in  past  geological  periods,  has  led  to  a  full 
explanation  of  the  migrations  of  terrestrial  animals,  and 
has  furnished  a  striking  corroboration  of  the  sufficiency  of 
the  doctrine  of  organic  evolution,  as  reformed  bv  Darwin, 
to  account  for  all  the  phenomena  of  zoology. 

The  study  of  the  marine  fauna  by  means  of  the  dredge 
and  trawl  had  been  enthusiastically  prosecuted  by  British, 
French,  and  Scandinavi«i  naturalists  in  the  two  decades 
before  Darwin's  book;  the  collection  of  forms,  the  discovery 
of  new  species,  and  the  recording  of  their  bathymetrical 
and  local  distribution  had  produced  a  great  mass  of  know- 
ledge through  the  labours  of  E.  Forbes,  Gwj"n-Jefl"rey3, 
Sars,  Quatrcfages,  Norman,  and  others.  The  post-Dar- 
winian developments  of  this  lino  of  inquiry  have  been  two. 
In  the  first  place,  dredging  and  trawling  have  been  extended 
by  the  aid  of  steamships  of  the  Norwegian,  British,  Ameri- 
can, French,  and  Italian  navies  into  greater  depths  than 
were  previously  supposed  to  contain  living  things.  New 
specits  and  genera,  and  a  vast  extension  of  knowledge  as 
to  distribution,  have  been  the  outcome  of  these  expedition."!, 
connected  with  the  namea  of  O.  O.  Sara  and  DanicUscn  in 
Norway,  of  Alex.  Agissiz  in  America,  and  of  Carpenter 
and  Wyvillo  Thom.ion  in  Great  Britain.  It  is  worthy  of 
note  that  the  practical  demand  for  sounding  the  Atlantic  in 
annexion  wiih  the  laying  of  the  first  deep-sea  telegrnph- 
rftiile  IS  what  led  to  thc^o  cxploration.i,  the  first  recognition 
•)!  l:to  at  •'  t  depths  in  the  ocean  being  due  to  Dr 

Wall'.ch,  I'anicd  a  Bounding  expedition  in  1860 

to  the  N'>r;ii  .\  •  lie,  and  to  Prof.  Flccming  Jcnkin,  who 
in  the  sanio  yur  acted  as  engineer  in  rai.iing  the  »ul>- 
marine  cablu  bitwion  Sardinia  and  Africa,  upon  which 
living  corah  wir.,  tnunil.  In  the  second  place,  the  study 
of  marine  zoology  ha«,  itincc  the  publication  of  the  Origin 
of  Sptcift,  been  found  to  rcfpiiro  more  complete  arrange- 
ment* in  the  form  of  laboratories  sod  aifuaria  than  tho 
i(ul«(ed  TMation  ttudeot  oould  bring  with  bim  to  the 


seaside.  Seaside  laboratories  have  come  into  existence :  the 
first  was  founded  in  France  by  Coste  (1859)  at,  Concarneau 
(Brittany),  again  with  a  practical  end  in  view,  viz.,  the 
study  of  food -fishes  with  an  aim  to  pisciculture.  The 
demand  for  a  knowledge  of  the  embryology  of  all  classes  of 
animals,  and  for  further  facts  as  to  the  structure  and  life- 
history  of  the  minuter  microscopic  or  very  delicate  forms 
of  marine  life,  is  what  has  determined  the  multiplication  of 
these  marine  "  stations."  The  largest  and  best  supported 
pecuniarily  is  that  founded  at  Naples  by  Anton  Dohrn  in 
1872  ;  others  exist  at  Trieste,  Villefranche,  Cette,  and  at 
New  Haven  and  Beaufort  in  the  United  States,  whilst  a 
large  laboraton,-,  on  a  scale  to  compare  with  that  at  Naples, 
has  this  year  (1888)  been  opened  at  Plymouth  by  the 
Marine  Biological  Association  of  the  United  Kingdom. 

Another  result  of  the  stimulus  given  to  zoological  re-  ErjK<li- 
search  by  Darwin's  work  is  the  undertaking  of  voyages  to  ''°""  '"" 
distant  lands  by  skilled  anatomists  for  the  purpose  of  ,  j'.  . 
studying  on  the  spot,  and  with  all  the  advantages  of  abund-  u„a\_ 
ant  and  living  material,  the  structure,  and  especially  the 
embrjology,  of  rare  and  exceptionall}'  interesting  forms 
of  animal  life.  In  the  pre-Darwinian  period  of  this 
century  zoologists  who  were  convinced  of  the  importance 
of  anatomical  and  embryological  study  were  still  content 
to  study  specimens  iiuracrsed  in  spirit  and  brought  home, 
often  iini>erfectly  preserved,  by  unskilled  collectors,  or  to 
confine  their  attention  to  such  species  as  could  be  procured 
in  Europe.  Before  Cuvier,  as  we  have  already  [lointed  out, 
attention  was,  v.ith  rare  exceptions,  limited  to  the  dried 
skeletons  and  external  forms  of  animals.  Now,  however, 
the  enterprising  zoologist  goes  to  the  native  land  of  an 
interesting  animal,  there  to  study  it  as  fully  as  possible. 
The  most  important  of  these  voyages  has  been  that  of  W 
H.  Caldwell  of  Cambridge  to  Australia  (1885-86)  for  the 
purpose  of  studying  the  embryology  of  the  ifonotrema  and 
of  Ceratodus,  the  fish-like  Dipnoon,  which  has  resulted  in 
the  discovery  that  the  Monolrema  are  oviparous.  Similarly 
Adam  Sedgwick  proceeded  to  tlie  Cape  in  order  to  study 
Ptripatxu,  Riteson  to  the  coast  of  Marjiand  to  study 
Balanoglostxu,  and  the  brothers  Sarassin  to  Ceylon  to  in- 
vestigate the  embr)-ology  of  the  Cttcilia. 

The  task  of  the  zoologist  has  changed  and  developed  in 
every  succeeding  period.  Pure  morphography  has  long 
ceased  to  be  a  chief  line  of  research ;  and  now  even  tho 
preoccupation  produced  by  the  addition  to  it  of  the  study 
of  cellular  embryology  is  about  to  undergo  a  modification 
by  the  demand  for  knowledge  of  tho  facts  of  heredity  and 
adaptation  in  greatly  extended  detail. 

Zoo-Mechajtics,  Zoo-Physics,  Zoo-CirEMisTBY. 
The  development  of  that  knowledge  of  the  structure  of  Stnily  of 
the  human  lody,  and  of  tho  chemical  and  physical  pro-  "'•lo"') 
cesses  going  on  in  it,  which  is  necessary  for  the  purposes  of  '"^.^  * 
the  medical  art  forms  a  distinct  history,  which  ha.>i  Ivjth 
influenced  and  l>een  influenced  by  that  of  other  branches  tf 
zoologj'.  The  study  of  the  strpcturo  and  comi>oaition  of 
tho  body  of  man  and  of  tho  animals  nearest  to  him  was 
until  fifty  years  ago  one  with  the  inquiry  into  the 
activities  of  those  |>arts,  .and  jndccd  tho  so|>nration  of 
anatomy  and  physiology  has  never  been  really  carried  out. 
For  convenience  of  teaching,  the  description  of  tho  coarser 
anatomy  of  tho  human  body  has  been  in  modern  nnivcrsilicJ 
placed  in  tho  hands  of  a  special  profe.v«or,  thcorctieally 
condemned  to  orciipy  himself  with  tho  mere  formal  detail.- 
of  structure,  whilst  the  profc.«sor  of  physiology  bos  luiimlly 
rctaineil  what  in  called  "microscopic  anatomy,"  »nd 
necessarily  occupies  himself  with  as  much  »tructural 
anatomy  as  in  required  for  a  due  description  of  the  fiinetioDS 
of  organs  and  tho  projicrties  of  tissues.  It  would  seem 
that  in  our  medical  schools  and  uuivenitiot  thno  arrange 
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ni«nts  shonltl  W  rcoonsiderc^l.  Anatomy  niul  pliysiologj* 
■houM  be  r<»-aiiUcii  and  suUliviJid  as  follows, — (1)  phyai- 
olo^y  with  aiintoniy  ii>  r.>lation  to  physiology,  (2)  ftnatomy 
in  ri'Ution  to  surgery  ami  medical  diagnosis, — the  former 
U-ing  a  science,  the  latter  a  piece  of  technical  traiuing  in 
-ul<-  of  thumb. 

rhy»iok>gical  anatomy  or  anatomical  physiology  has  its 
beginnings  in  Aristotle  and  other  observcri  of  nntif|uity. 
The  later  Grsxo-Roman  and  the  Arabian  physicians  carried 
on  the  traditional  knowledge  and  added  to  it.  Galen 
dominated  the  Middle  Ages.  The  modem  development 
begins  with  Harvey  and  with  the  Italian  school  in  which  ho 
studied.  Its  great  names  are  Fabricius  of  Acquaj^endente 
(1537-1619),  Ves.ilius  (1514-1564),  Eustachius  (c.  1500- 
1574),  Riolan  (1577-1657),  Severino  (1580-1656).  The 
history  of  the  discovery  of  the  circulation  of  the  blood  and 
of  the  controversies  connected  with  it  gives  an  interesting 
and  sutlicient  presentation  of  the  anatomico-pliysiological 
knowledge  of  the  period  (see  Harvey).  The  foundation 
of  the  scientific  academies  and  the  records  of  their  publica- 
tions furnish  thenceforward  a  picture  of  the  progress  in 
this  study.  As  an  early  anatomist  Willis  (1621-1675), 
professor  of  physic  in  0.xford,  deserves  notice  for  his  work 
on  the  anatomy  of  the  human  brain,  the  plates  for  which 
were  drawn  by  young  Christopher  Wren,  the  prodigy  of 
Oiford  common-rooms,  who  later  built  St  Paul's  Cathedral. 
The  Royal  Society,  in  its  early  days  when  Wren  was  a 
fellow,  met  at  Gresham  College  whenever  the  prof«ssor  of 
physic  there  could  obtain  a  human  body  for  dissection, 
and  amongst  its  earliest  records  are  the  memoirs  of  Tyson 
on  the  anatomy  of  the  Chimpanzee  and  the  experiments 
on  transfusion  of  blood,  extirpation  of  the  spleen,  and  such 
like  inquiries. 

Marcello  Malpighi  (162S-1694)  and  Anton  van  Leeu- 
wenhoek  (1632-1723)  were  the  first  to  introduce  the 
microscope  into  anatomical  research.  Malpighi  first  used 
the  injection  of  blood-vessels  on  a  large  scale,  and  more- 
over is  to  be  credited  with  having  first  conceived  that  thcro 
is  a  definite  relation  of  the  structure  of  lower  kinds  of 
animals  to  that  of  higher  and  more  elaborate  kinds,  and 
that  this  relation  is  one  of  gradual  transition,  so  that 
lower  animal*  are  not  to  be  regarded  as  isolated  and  arbi- 
trary eiistenoes,  but  are  really  simpler  exhibitions  of  the 
same  kind  of  structure  and  mechanism  which  occurs  in 
higher  animals.  It  is  this  conception  which  later  de- 
veloped into  the  theory  of  an  actual  transmutativo  deve- 
lopment of  lower  into  higher  organisms.  Leeuwenhoek 
discovered  the  red  blood  corpuscles  of  Vertebrates,  saw 
the  circulation  in  the  capillaries  of  the  Frog's  foot,  de- 
scribed the  fibrillar  structure  and  cross-striping  of  muscular 
fibre,  the  tubular  structure  of  dentine,  the  scales  of  the 
epidermis,  the  fibres  of  the  lens,  and  the  spermatozoa,  these 
last  having  been  independently  discovered  at  Leyden  in 
1677  by  Ludwig  Ham  of  Stettin.  The  spermatozoa  were 
regarded  by  the  "  animalculists "  as  the  fully  formed  but 
minute  young  which  had  to  be  received  in  the  egg,  in 
order  to  be  nourished  and  increase  in  size,  and  were  hailed 
as  a  decisive  blow  to  Harvey's  doctrine  of  epigenesis  and 
his  dictum  "  omne  vivum  ex  cvo."  Albrecht  von  Haller 
was  the  champion  of  the  so-called  "  evolutionists  "  in  the 
18th  century,  better  called  "  praeformationists."  Haller 
wrote,  "  There  is  no  such  thing  as  development !  No  part 
of  the  animal  body  is  made  before  another ;  all  are  simul- 
taneously created."  A  corollary  of  this  doctrine  was  that 
the  germ  contains  the  germs  of  the  next  generation,  and 
these  of  the  next,  and  so  act  infinitum.  It  was  calcu- 
lated that  Eve  at  her  creation  thus  contained  within  her 
200,000  millioni  of  human  germs.  This  was  the  view  of 
the  "ovists,"  who  regarded  the  egg  as  the  true  germ, 
vhilst  the  "  animal'^ilists."  who  re;3ird«d  the  sDermstozoon 


a.<  the  essential  germ,  would  have  substituted  Adam  foi 
Kvo  in  the  alKive  calculation.  These  fanciful  conceptions 
— containing  as  they  do  a  share  of  important  truth — were 
opixwed  by  Caspar  Fricdrich  Woltf,  who  in  his  doctorate 
dissertation  (1759)  maintained  that  the  germ  is  a  struc- 
tureless particle,  and  acquires  its  structure  by  "  epigenesis  ^ 
or  gradual  develoi>mcut.  Wolff  has  proved  to  bo  ncarei 
the  truth  than  Haller;  but  modern  conceptions  as  totlu 
molecular  structure  of  the  cgg-protoplasni  point  to  a  com- 
plexity as  great  as  that  imagined  by  the  evolutionists. 
Later  it  Wi»s  maintained  that  the  spermatozoa  arc  parasitic 
animalcules,  and  this  view  prevailed  for  150  year:),  so 
that  in  the  I'/ii/siolo/jy  of  Johann  Miiller  (1842)  we  read, 
"  \\'hether  the  spermatozoa  are  parasitic  animalcules  or 
living  parts  of  the  animal  in  which  they  occur  cannot  at 
present  be  stated  with  certainty." 

Physiology  in  the  18th  century  could  only  proceed  by 
means  of  inferences  from  purely  anatomical  observation, 
aided  by  imaginative  conceptions  which  had  no  real  basis. 
The  explanation  of  the  processes  of  life  in  the  animal  body 
was  waiting  for  that  progress  in  the  knowledge  of  jjliysics 
and  chemistry  which  at  last  arrived,  and  gave  a  new  im- 
pulse to  investigation.  Albreclit  von  Haller  (1708-1777) 
was  the  first  to  apply  experimental  methods  to  the  deter- 
mination of  the  functions  of  the  various  organs  made 
known  by  anatomists,  and  from  him  we  may  trace  a  bi- 
furcation in  the  tendencies  of  medical  men  who  occupied 
themselves  with  the  study  of  the  structure  and  functions 
of  the  animal  organism.  The  one  class  proceeded  more 
and  more  in  the  direction  of  comparative  anatomy,  the 
other  in  the  direction  of  exact  analysis  and  measurement 
of  both  the  structure  and  properties  of  the  organs  of  Ver- 
tebrate animals  allied  to  man  and  of  man  himself. 

John  Hunter  (1728-1793)  is  the  most  striking  figure  of 
this  epoch  in  the  relation  of  medicine  to  general  zoological 
progress  ;  the  preservation  of  his  museum  in  Lincoln's  Inn 
Fields,  London,  by  the  combined  action  of  the  state  and 
the  Royal  College  of  Surgeons,  is  an  abiding  r'lcord  of 
the  historical  progress  of  biological  science.  Hunter  col 
lected,  dissected,  and  described  not  only  higher  but  lower 
animals,  with  the  view  of  arriving  at  a  knowledge  of  the 
function  of  organs  by  the  most  extensive  and  systematic 
survey  of  their  modifications  in  all  kinds  of  animals.  His 
purpose  was  that  of  the  physiologist  and  medical  man,  but 
ho  made  great  contributions  to  the  general  knowledge  of 
animal  structure.  The  same  class  of  investigations,  when 
taken  up  by  Cuvier  from  the  point  of  view  of  systematic 
zoology  and  morphology,  led  to  a  reconstruction  of  classi- 
fication and  laid  the  foundation  of  anatomical  zoology. 
Hunter  was  the  younger  brother  of  William  Hunter,  who 
also  formed  an  important  museum,  still  preserved  in  Glas- 
gow. Hunter  classified  the  organs  of  animals  into  those 
which  subserve  the  preservation  of  the  individual,  those 
which  subserve  the  preservation  of  the  species,  and  those 
which  are  the  means  of  relation  with  the  outer  world,  and 
he  arranged  his  museum  of  dissections  and  preparations 
on  this  plan. 

The  great  progre.ss  of  chemistry  at  the  end  of  the  18th 
and  the  beginning  of  the  19th  century  wis  followed  by  an 
application  of  chemical  laws  and  chemical  methods  to  the 
study  of  animal  life.  Curiously  enough,  as  showing  how 
deeply  interwoven  are  the  various  lines  of  scientific  progress, 
Priestley  in  his  discovery  of  oxygen  was  as  much  concerned 
in  the  study  of  a  chlorophyil-beaiing  Protozoan,  Ew/kna 
viridit,  as  in  that  of  the  rod  o^cide  of  mercury ;  and  the 
interest  in  "vital  spirits"  as  a  physiological  factor  was  an 
important  stimulus  to  those  researches  which  produced 
modern  chemical  knowledge. 

The  purely  anatomical  side  of  physiological  progress  is 
marked  in  the  beginning  of  the  19th  century  by  the  work 
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Begin-       of  Bichat  (1771-1S02),  who  distinguished  by  naked-ej-e 
nings  of     characters  the  different  structural  materials  of  which  the 
y^'^        organs  of  man  and  the  higher  animab  are  built,  and  thus 
'■ '  founded  in  first  outline  the  science  of  histology.     By  the 

end  of  the  first  quarter  of  this  century  it  had  become  clear 
to  the  minds  of  the  anatomico- physiological  students  of 
animal  life  that  the  animal  body  was  subject  to  the  same 
physical  laws  as  other  matter,  although  it  was  still  held 
that  some  additional  and  mysterious  agent — so-called 
"  vitality  " — was  at  work  in  living  bodies.  It  had  become 
clear  that  animal  material  could  be  investigated  chemically, 
and  that  the  processes  of  digestion,  assimilation,  respira- 
tion, and  secretion  were  chemical  processes. 
Schwann's  To  a  considerable  extent  the  chemical  composition  and 
""■  _  properties  of  the  tissues,  and  the  chemical  nature  of  the 
various  changes  of  life  and  of  putrefaction  after  death,  had 
been  investigated,  but  one  step  was  yet  to  be  taken  which 
brings  the  study  of  ultimate  structure,  chemical  activity, 
form,  and  the  formation  of  form  to  a  single  focus.  This 
was  taken  by  Theodore  Schwann  (1810-1S81),  who  in 
1839  published  his  epoch-making  cell-theory.  Schwann 
was  a  pupil  of  Johann  Muller,  and  there  can  be  little 
doubt  that  the  ideas  of  the  pupil  are  to  be  credited  in 
some  measure  to  the  master.  Schwann  took  up  the 
thread  of  microscopic  investigation  which  had  been  sedu- 
lously pursued  by  a  distinct  line  of  students  since  the 
days  of  Hook  and  Lceuwenhoek,  and  had  resulted  in  a 
general  doctrine  among  botanists  of  the  cellular  struc- 
ture of  all  the  parts  of  plants.  Schwann  showed  not  only 
that  plants  are  uniformly  built  up  by  these  corpuscular 
units  (of  which  Robert  Browne  in  1833  had  described  the 
peculiar  nucleated  structure),  but  that  all  animal  tissues 
are  also  so  built  up.  That,  however,  was  not  Schwann's 
chief  point.  The  cell -theory  for  which  he  is  famous  is 
this,  that  the  substance  of  the  individual  cell  is  the  seat 
of  those  chemical  processes  which  seen  m  masse  we  call 
life,  and  that  the  differences  in  the  properties  of  the  differ- 
ent tissues  and  organs  of  animals  and  plants  depend  on  a 
difference  in  the  chemical  and  physical  activity  of  the  con- 
stituent cells,  resulting  in  a  difference  in  the  form  of  the 
cells  and  in  a  concomitant  difference  of  activity.  Schwann 
thus  pointed  to  the  microscopic  cell-unit  as  the  thing  to 
be  studied  in  order  to  arrive  at  a  true  knowledge  of  the 
processes  of  life  and  the  significance  of  form.  In  founding 
the  study  of  cell-substance  (or  protoplasm,  as  it  was  subse- 
quently called  by  Max  Schultze  in  18G1,  adopting  the 
name  used  by  botanists  for  vegetable  cell-contents)  Schwann 
united  two  lines  of  inquiry,  viz.,  that  of  minute  investi- 
gation of  structure  and  development  and  that  of  zoo- 
chemistry and  zoo-phy.sic3.  He  spent  a  largo  part  of 
the  next  forty  years  in  an  attempt  to  penetrate  further 
into  the  structure  of  cell-substance ;  bo  hoped  to  be  able 
to  find  in  cell-substance  ultimate  visible  molecules,  a 
knowledge  of  the  arrangement  and  characters  of  which 
would  explain  the  varying  properties  of  protoplasm 
Schwinn"!  It  is  not  a  little  remarkable  that  Schwann,  who  thus 
other 'in.  brought  about  the  union  of  physiological  and  morphological 
**"  "■  Rtudy  by  his  conception  of  cell-substance,  should  also  have 
been  the  initiator  of  that  special  kind  of  cx|>crimcntal  in- 
vcBtigalion  of  the  phyoioal  pro[K:rtic«  of  tissues  by  the  exact 
■jjelhods  used  by  phy«irir,ts  which,  by  the  aid  of  the  kymo- 
graphion,  the  thcrmp-elcitric  pile,  and  the  galvanometer, 
]i<\»  been  so  largely  pumncd  during  the  lost  thirty  years 
in  our  physioloKifal  laboratories.  It  is  perhaps  less 
surprising  that  S(  liwnnn,  who  had  so  vivid  a  conception 
of  the  activity  and  {Kitentialitics  of  the  cell-unit,  should 
)  -.re  been  the  discoverer  of  the  immensely  important  fact 
thct  putrefaction  and  fermentation  nro  not  the  conse- 
quences of  doath  but  of  life,  and  that  without  the  presence 
of  living  Bxcitria  putrefaction  does  not  occur,  whilst  ho 


also  is  the  discoverer  of  the  fact  that  the  yeast  which 
causes  alcoholic  fermentation  is  a  mass  of  unicellular  living 
organisms. 

From  Schwann's  time  onward  the  cell  became  more  and  Develop- 
more  the  point  of  observation  and  experiment  in  the  pro-  ""■"  °' 
gress  of  both  morphography  and  physiology.  It  was  soon  ff^' 
shown,  chiefly  through  Kolliker  and  Remak,  that  all  cells 
originate  by  fission  from  pre-existing  cells, — a  fact  un- 
known to  Schwann, — and  the  doctrine  "  omnis  cellula  e 
cellula  "  was  established.  It  was  also  demonstrated  that 
the  Mammalian  egg  discovered  by  Von  Baer  was  a  typical 
nucleated  cell,  and  that  all  animals,  and  plants  also  (this 
generalization  took  thirty  years  to  establish),  take  their 
origin  from  an  egg,  which  is  in  essence  and  in  fact  a 
single  nucleated  cell.  The  doctrine  of  Harvey,  "omnc 
vivum  ex  ovo,''  thus  received  its  most  ample  justification. 
The  study  of  "growth  from  the  egg"  became  necessarily 
a  study  of  the  multiplication  by  fission  of  the  egg-cell 
and  its  fission-products,  their  arrangement  in  layers,  and 
the  chemical  metamorphosis  of  their  substance  and  exuda- 
tions. This  study,  as  well  as  the  allied  investigation  of 
the  cell-structure  of  the  adult  tissues,  was  immensely  faci- 
litated by  methods  of  hardening,  staining,  section-cutting, 
and  clarifying  which  grew  up  after  Schwann's  time,  and 
have  their  present  highest  development  in  the  automatic 
microtome  of  Caldwell,  which  can  be  worked  by  a  motor, 
and  delivers  consecutive  sections  of  animal  tissues  or  em- 
bryos J-  \,jth  of  an  inch  thick,  arranged  in  the  form  of 
ribbons,  ready  for  examination  with  the  microscope,  at  the 
rate  of  one  hundred  or  more  per  minute.  Strieker  of 
Vienna  was  the  first  to  embed  embryos  in  waxy  material 
for  the  purpose  of  cutting  thin  sections  of  them,  about 
twenty -five  years  ago,  and  R.  Leuckart  of  Leipsic  was 
subsequently  the  first  to  employ  this  method  in  the  study 
of  the  structure  of  small  Imtrtebrata. 

The  knowledge  of  the  anatomical  facts  of  cellular  de- 
velopment and  cellular  structure  necessarily  gave  im- 
mensely increased  precision  to  the  notion  of  gradation  of 
structure  in  the  animal  series  from  simple  to  complex, 
and  rendered  Darwin's  doctrine  the  more  readily  accepted. 
It  was  not,  however,  until  after  Darwin's  date  (1859)  that 
the  existence  of  unicellular  animals  was  fully  admitted, 
and  the  general  facts  of  cellular  embryology  established 
throughout  the  animal  kingdom. 

Similarly  cellular  physiology,  by  establishing  the  concep-  CelloUr 
tion  of  a  simple  optically  homogeneous  cell-substance  as  phy*"*- 
the  scat  of  the  activities  which  we  call  "  life,"  rendered  it  '^' 
possible  to  accept  the  suggestion  of  a  simple  "  substance  of 
life "  which  might  have  been  evolved  from  simpler  non- 
living matter  by  natural  processes  depending  on  physical 
and  chemical  laws.     It  is  noteworthy  that  Darwin  himself 
appears  not  to  have  been  influenced  directly  by  any  such 
physiological  or  chemico-physical  doctrine  as  to  "proto- 
plasm "   or    cell-substance.       Nevertheless    the    way    was 
prepared  for  the  reception  of  Darwin's  theory  by  this  state 
of  physiological  knowledge. 

The  word  "  protoplasm  "  requires  a  little  further  notice.  Proto^ 
Protoplasm  was  applied  by  Von  Mohl  and  by  Max  Schultze  pl"""- 
to  the  slimy  substance  of  the  cell,  including  therein  both 
the  general  thinner  material  and  the  nucleus.  It  is,  as 
Roscoe  remarked  at  Manchester  (/fnV.  Au.  Adiirtts,  1887),a 
structure  and  not  a  chemical  body.  Nevertheless  gradually 
physiologists  have  come  to  use  the  word  "  protoplasm  "  for 
one  of  the  chemical  substances  of  which  Schultzc's  proto- 
plasm it  a  structural  mixture — namely,  that  highest  [voint 
in  the  chemical  elaboration  of  the  molecule  which  is  at- 
tained within  the  protoplasm,  ond  up  to  which  some  of 
the  chemical  bodies  present  arc  tending,  whilst  others  ore 
ilcgrndati  ■!.  products  resulting  from  a  dnwnwanl  nicta- 
morpbotii  of  portions  cf  it.     'This  intangible,  unstable,  all- 
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pervading  element  of  the  protoplasm  cannot  at  present  b^ 
uU'ntitit.N.1  with  any  visibly  separable  part  of  the  ccU-suV 
»tance,  whicli  consists  of  a  hyaline  denser  network  of  ex- 
rc&siv«  tenuity,  of  a  less  dense  hyaline  liquid,  and  of  lincst 
and  lesa  fip^J  grannies  of  varying  chemical  nature.  This 
"critical"  sul^tance,  sometimes  called  "true  ;irotoplasm," 
should  assuredly  l>e  recognized  by  a  distinct  name  "  plasmo- 
gtii,"  whilst  protoplasm  retains  its  structural  connotation. 
»Uia.y.-  The  study  of  the  process  of  fertilization  and  of  the 
l«tr-  signifioince  iu  that  process  of  the  distinct  parts  of  the 
(i|ierm-cell  and  egg-cell — the  sejiarate  fibrillx  and  granules 
of  the  nuclei  of  those  cells — at  the  present  moment  forms 
one  of  the  engrossing  subjects  of  zoological  investigation.' 
Not  less  important  is  the  descent,  as  it  were,  of  physiological 
investigation  in  relation  to  every  organ  into  the  arena  of 
the  cell :  digestion,  secretion,  muscolar  contraction,  nerve 
action,  all  are  now  questions  of  plasmology,  or  the  study 
of  cell.substau':o  founded  by  Schwann.' 

GKNEfi.u.  Tendency  of  Zoology  since  Darwin. 

Bio-  The    serious    and    broadly-based    study    of    bionomics 

tcmia.  wliiJi  was  introduced  by  Darwin,  and  in  his  hands  gave 
rise  to  the  doctrine  of  natural  selection,  by  which  the 
hypothesis  of  the  origin  of  species  by  gradual  transmutation 
in  the  natural  process  of  descent  from  ancestral  forms  was 
established  as  a  scientific  doctrine,  can  hardly  be  said  to 
Save  had  any  history.  Buffon  (1707-1788)  alone  among 
the  greater  writers  of  the  three  past  centuries  emphasized 
that  viewof  living  things  which  we  call  "bionomics."  Buffon 
deliberately  opposed  himself  to  the  mere  exposition  of  the 
structural  resemblances  and  differences  of  animals,  and, 
disregarding  classification,  devoted  his  treatise  on  natural 
history  to  a  consideration  of  the  habits  of  animals  and 
their  adaptations  to  their  surroundings,  whibt  a  special 
volume  was  devoted  by  him  to  the  subject  of  reproduction. 
In  special  memoirs  dn  this  or  that  animal,  and  in  a  subor- 
dinate way  in  systematic  works,  material  is  to  bo  found 
helping  to  build  up  a  knowledge  of  bionomics,  but  Buffon 
is  the  only  prominent  writer  who  can  be  accorded  historic 
rank  in  this  study.'  The  special  study  of  man  in  these 
relations — such  as  is  concerned  with  the  statistics  of 
population — must  be  considered  as  having  contributed 
very  importantly  to  Darwin's  wider  study  of  bionomics  in 
general  The  work  of  Malthus  On  Population  (1798) 
exercised  the  most  important  influence  on  Darwin's  thought, 
as  he  himself  tells  us,  and  led  him  to  give  attention  to  the 
facts  of  animal  jxipulation,  and  so  to  discover  the  great 
moving  cause  of  natural  selection — the  struggle  for  exist- 
tnce.  Darwin  may  be  said  to  have  founded  the  science  of 
bionomics,  and  at  the  same  time  to  have  given  new  stimulus 
and  new  direction  to  morphography,  physiology,  and  plas- 
mology, by  uniting  them  as  contributories  to  one  common 
biological  doctrine — the  doctrine  of  organic  evolution — 
itself  but  a  part  of  -the  wider  doctrine  of  universal  evolu- 
tion bas^  on  the  laws  of  physics  and  chemistry. 

The  full  influence  of  Darwin's  work  upon  the  progress 
and  direction  of  zoological  study  has  not  yet  been  seen. 
The  immediaU^  result  has  been,  as  pointed  out  above, 
a  reconstruction  of  the  classification  of  animals  upon  a 
genealogical  basis,  and  an  investigation  of  the  individual 
development  of  animals  in  relation  to  the  steps  of  their 
gradual  building  up  by  cell-division,  with  a  view  to  obtain- 
Ttleo-  •  ing  evidence  of  their  genetic  relationships.  On  the  other 
•OB?-  hand,  the  studies  which  occupied  Darwin  himself  so  largely 
subsequently  to  the  publication  of  the  Origin  of  Species, 


*  See  iLe  memoirB  of  Weiimanii  on  Heredity  and  F.  M.  Balfour  a 

*  For  a  fuller  and  general  history  of  Phtsioloot,  see  that  article. 

'  Tbe  main  literary  sources  made  use  of  by  Darwin  are  the  magazines 
and  treatises  of  horticulturists,  farmers,  pigeon-fanciers,  and  tbe  like, 
in  fact  what  is  comprised  in  the  Fitld  newspaper. 
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viz.,  the  explanation  of  animal  (and  vegetable)  mechaniar' 
colouring,  habits,  A-c,  as  advantageous  to  the  species  or  t*. 
its  ancestors— in  fact,  the  new  teleology, — has  not  yet  been 
so  vigorously  pursued  as  it  must  bo  hereafter.  The  most 
important  work  in  this  direction  has  been  done  by  Fritz 
Midler  (Fiir  Dartrin),  by  Herman  Miiller  {Fertilization  o, 
PLints  by  Insects),  and  by  August  Wcismaun  (memoirs  trans- 
lated by  Meldota).  Here  and  there  observations  are  frqn 
time  to  time  published,  but  no  large  progress  has  yet  been 
made,  probably  on  account  of  the  fact  that  animals- ore 
exceedingly  difficult  to  keep  under  observation,  and  tha' 
there  is  no  provision  in  universities  and  like  institutions 
for  the  pursuit  of  these  inquiries  or  even  for  their  academic 
representation.  More  has  been  done  with  plants  than 
with  animals  in  this  way  since  Darwin,  probably  owing  to 
the  same  cause  which  has,  ever  since  the  revival  of  learning, 
given  botany  a  real  advantage  over  zoology,  namely,  the 
eXHteuce  of  "physick"  gardens,  now  become  "botanical" 
gardens,-<ind  tic  greater  ease  of  management,  experiment, 
audK)bscrvation-iu  the  case  of  plants  than  in  that  of  ani- 
mals. It  is  true  that  zoological  gardens  have  existed  ior 
the  last  fifty  years  in  ali  largo  European  cities,  but  these 
have  always  been  conducted  with  a  view  to  popular 
exhibition ;  and,  even  where  scientific  influences  have  been 
brought  to  bear  on  their  management,  they  have  been 
those  of  the  morjihographer  end  systematist  rather  than 
of  the  bionomist.  Moreover,  zoological  gardens  have  never 
been  part  of  the  equipment  of  the  university  professor  of 
zoologj',  as  it  may  be  hoped  in  future  will  be  tho  case. 
The  foundation  of  marine  biological  laboratories  under  the 
control  of  scientific  zoologists  offers  a  prospect  of  true 
bionoraic  observation  and  experiment  on  an  increased  scale 
in  the  near  future,  and,  were  such  laboratories  founded  in 
oior  universities  and  provided  with  the  necessary  appliances 
for  keeping  terrestrial  and  freshwater  animals,  as  well  as 
marine  forms,  alive  and  under  observation  in  conditions 
-resembling  as  nearly  as  possible  those  of  nature,  a  step 
would  have  been  taken  towards  carrying  on  the  study  of 
bionomics  which  cannot  long  be  delayed.  It  seems  to 
be  even  more  important  that  the  academic  curriculum  of 
zoology  should  not,  by  mere  mechanical  adhesion  to  the 
old  lines  of  morphography,  and  experimental  research  on 
the  chemical  and  physical  properties  of  tissues  and  organs, 
confine  the  attention  and  training  of  young  students  to 
what  are  now,  comparatively  speaking,  the  less  productive 
lines  of  research. 

If  we  turn  to  the  other  branch  of  bionomics,  that  con  Threm- 
cerned  with  the  laws  of  variation  and  heredity  (thremma-  d'^K'- 
tology),  we  find'  that  since  Darwin,  and  independently  of  ^^'" 
his  own  work,  there  has  been  a  more  obvious  progress  than 
in  teleology.  In  the  first  place,  tho  continued  study  of 
human  population  has  thrown  additional  light  on  some  of 
the  questions  involved,  whilst  the  progress  of  microscopical 
research  in  the  hands  of  Biitschli,  Hertwig,  Balfour,  and 
,  August  Weismann  promises  to  give  us  a  clear  foundation 
as  to  the  structural  facts  connected  with  the  origin  of  the 
egg-cell  and  sperin-cell  and  the  process  of  fertilization. 
This  is  not  the  fitting  place  in  which  to  give  a  sketch  6f 
the  doctrines  and  hypotheses  of  thremmatology.  Thsy 
may  be  gathered  from  Darwin's  writings,  more  especially 
the  Origin  of  Species  and  j4  nimals  and  Plants  mider  Domes- 
tication* They  relate  V)  the  causes  of  variation  in  animals 
and  plants,  the  laws  of  the  transmission  of  parental  char- 
acters, the  share  of  each  parent  in  the  production  of  the  char- 
acters of  the  offspring,  atavism,  and  the  relations  of  young 
to  parents  as  to  number,  sex,  nourishment,  and  protection. 
An  important  development  of  Darwin's  conclusions  is 
actually  in  progress  and  deserves  special  notice  here,  as  it 

'  The  reader  is  also  referred  to  Rihot's  L'lIMdiU,  and  tbe  writings 
of  Charles  Dar^iji's  cousin,  Francis  Gallon. 
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IS  the  most  distinct  advance  in  the  department  of  biono- 
mics since  Darwin's"  own  writings,  and  at  the  same  time 
touches  questions  of  fundamental  interest.  The  matter 
strictly  relates  to  the  consideration  of  the  "  causes  of  varia- 
tion," and  is  as  follows. 

The  fact  of  variation  is  a  familiar  one.  No  two  animals, 
even  of  the  same  brood,  are  alike  :  whilst  exhibiting  a 
close  similarity  to  their  parents,  they  yet  present  diflTerences, 
sometimes  very  marked  difTerences,  from  their  parents  and 
from  one  another.  Lamarck  had  put  forward  the  hypo- 
thesis that  structural  alterations  acquired  by  a  parent  in 
the  course  of  its  life  are  transmitted  to  the  offspring,  and 
that,  as  these  structural  alterations  are  acquired  by  an 
animal  oi  plant  in. consequence  of  the  direct  action  of  the 
environment,  the  ofTsiiriiig  inheriting  them  would  as  a 
consequence  not  unfrequently  start  with  a  greater  fitness 
for  those  conditions  than  its  parents  started  with.  In  its 
turn,  being  operated  upon  by  the  conditions  of  life,  it  would 
acquire  a  great-^r  development  of  the  same  modification, 
which  it  would  in  turn  transmit  to  its  offspring.  In  the 
course  of  several  generations,  Lamarck  argued,  a  structural 
alteration  amounting  to  such  difference  as  we  call  "specific  " 
might  be  thus  acquired.  The  familiar  illustration  of 
Lamarck's  hypothesis  is  that  of  the  girxffe,  whose  long 
neck  might,  he  suggested,  have  been  acquired  by  the 
efforts  of  a  primitively  short-necked  race  of  herbivores,  who 
stretched  their  necks  to  reach  the  foliage  of  trees  in  a  land 
where  grass  was  deficient,  the  effort  producing  a  distinct 
donation  iu  the  neck  of  each  generation,  which  was  then 
transmitted  to  the  ne.xt.  This  process  is  known  as  "direct 
adaptation;"  and  there  is  no  doubt  that  such  structural 
adaptations  are  acquired  by  an  animal  in  the  course  of  its 
life.  Whether  such  acquired  characters  can  be  transmitted 
to  the  next  generation  is  a  separate  question.  It  was  not 
proved  by  Lamarck  that  they  can  be,  and,  indeed,  never 
lias  been  proved  by  actual  observation.  Nevertheless  it 
has  been  assumed,  and  also  indirectly  argued,  that  such 
acquired  characters  must  be  transmitted.  Darwin's  great 
merit  was  that  ho  excluded  from  his  theory  of  develop- 
ment any  necessai-y  assumption  of  the  transmission  of  ac- 
quired characters.  He  pointed  to  the  admitted  fact  of 
congenital  variation,  and  he  showed  that  these  variations 
to  all  intents  and  purposes  have  nothing  to  do  with  any 
characters  acquired  by  the  parents,  but  are  arbitrary  and, 
so  to  speak,  non-significant.  Their  causes  are  extremely 
difhcult  to  trace  in  detail,  but  it  appears  that  they  are 
largely  due  to  a  "shaking  up"  of  the  living  matter  which 
constitutes  the  fertilized  germ  or  embryo-cell,  by  the  pro- 
cess of  mixture  in  it  of  the  substance  of  two  cells, — the 
germ-cell  and  the  sperm-cell, — derived  from  two  dilTerent 
iiidividualii.  Other  mechanical  disturbances  may  assist  in 
this  production  of  congenital  variation.  Whatever  its 
causes,  Darwin  showed  that  it  is  all-important.  In  some 
rases  a  jiair  of  animals  produce  ten  million  offspring,  and 
in  such  a  number  a  largo  range  of  congenital  variation 
ia  possible.  Since  on  the  average  only  two  of  the  young 
•urvivc  in  the  struggle  for  existence  to  take  the  place  of 
their  two  jiarents,  there  is  a  selection  out  of  the  ten  million 
jroung,  none  of  which  arc  exactly  alike,  and  the  selection  is 
determined  in  nature  by  the  survival  of  the  congenital 
Tarioty  which  is  fittest  to  the  conditions  of  life.  Hence 
tboro  is  no  nri-et.ntij  for  an  a-wumption  of  the  perpetuation 
of  direct  adaptations.  The  selection  of  the  fortuitously 
(fortuitously,  that  is  to  say,  so  far  M  the  conditions  of  sur- 
vival are  conrerned)  produced  varieties  is  sufficient,  since  it 
is  Mccrtaincd  that  they  will  tend  to  transmit  those  char- 
actcm  with  which  they  Ihcm'u'lvc^  were  liorn,  although  it  is 
no<  ascertained  that  they  cmiM  transmit  characters  ar.juirnl 
on  the  way  through  fife.  A  simple  illustration  of  the  differ- 
ence is  this  :  a  man  born  with  four  finaers  only  on  bis  right 


band  is  ascertained  to  be  likely  to  transmit  this  peculiarity 
to  some  at  least  of  his  offspring  ;  on  the  other  hand,  there  is 
not  the  slightest  ground  for  supposing  that  a  man  who  has 
had  one  finger  chopped  off,  or  has  even  lost  his  arm  at  any 
period  of  his  life,  will  produce  offspring  who  are  defective 
in  the  slightest  degree  in  regard  to  fingers,  hand,  or  arm. 
Darwin  himself,  apparently  influenced  not  merely  by  the 
oonsideration  of  certain  classes  of  facts  which  seem  to 
favour  the  Lamarckian  hypothesis  but  also  by  a  respect 
for  the  general  prejudice  in  its  favour  and  for  Mr  Herbert 
Spencer's  authority,  was  of  the  opinion  that  acquired 
characters  are  tn  some  cases  transmitted.  It  should  be 
observed,  however,  that  Darwin  did  not  attribute  au  es- 
sential part  to  this  Lamarckian  hypothesis  of  the  trans- 
mission of  acquired  characters,  but  expressly  assigned  to 
it  an  entirely  subordinate  importance. 

The  new  attitude  which  has  been  taken  since  Darwin 
on  this  question  is  to  ask  for  evidence  of  this  asserted 
transmission  of  acquired  characters.  It  is  held '  that  the 
Darwinian  doctrine  of  selection  of  fortuitous  congenital 
variations  is  sufficient  to  account  for  all  cases,  that  the 
Lamarckian  hypothesis  of  transmission  of  acquired  char- 
acters is  not  supported  by  experimental  evidence,  and  that 
the  latter  should  therefore  be  dismissed.  Weismann  has 
also  ingeniously  argued  from  the  structure  of  the  egg-cell 
and  sperm-cell,  and  from  the  way  in  which,  and  the  period 
at  which,  they  are  derived  in  the  course  of  the  growtli  of 
the  embryo  from  the  egg — from  the  fertilized  egg-cell — 
that  it  is  impossible  (it  would  be  better  to  »ay  highly 
improbable)  that  an  alteration  in  parental  structure  coxJd 
produce  any  exactly  representative  change  in  the  substance 
of  the  germ  or  sperm-cells. 

It  does  not  seem  improbable  that  the  doctrine  of  organic 
evolution  will  thus  become  pure  Darwinism  and  be  entirely 
dissociated  from  the  Lamarckian  heresy. 

The  one  fact  which  the  Lamarckians  can  produce  in  their 
favour  is  the  account  of  experiments  by  Brown-Siquatid,  in 
which  he  produced  epilepsy  in  guinea-pigs  by  section  of 
the  large  nerves  or  spinal  cord,  and  in  the  course  of  which 
he  was  led  to  believe  that  in  a  few  rare  instances  the 
artificially  produced  epilepsy  was  transmitted.  This  in- 
stance does  not  stand  the  tect  of  criticism.  It  is  not  clear 
whether  the  guinea-pigs  operated  upon  had  or  had  not 
already  a  constitutional  tendency  to  epilepsy,  and  it  is  not 
clear  in  what  proportion  of  cases  the  supposed  transmission 
took  ]ilace,  and  wliether  any  other  disease  accompanied  it. 
On  the  other  hand,  the  vast  number  of  experiments  in 
the  cropping  of  the  tails  and  ears  of  domestic  animals,  as 
well  as  of'  similar  operations  on  man,  are  attended  with 
negative  result.<j.  No  case  of  the  transmission  of  the  re- 
sults of  an  injury  can  be  produced.  Stories  of  tailless 
kittens,  puppies,  and  calves,  born  from  parents  one  of 
whom  had  been  thus  injured,  are  abundant,  but  they 
have  hitherto  entirely  failed  to  stand  before  examination. 

Experimental  researches  on  this  question  arc  most 
urgently  needed,  but  they  are  not  provided  for  either  in 
the  morphographical  or  physiological  laboratories  of  our 
universities. 

Whil.it  simple  evidence  of  the  fact  of  the  transmission 
'of  (kn  acquired  character  is  wanting,  the  a  prinri  arguments 
in  its  favour  break  down  one  after  another  when  discussed. 
The  very  cases  which  are  advanceil  as  only  to  be  explained 
on  the  Lamarckian  a-tsumption  are  found  on  examination 
and  experiment  to  bo  Iwlter  explained,  or  only  to  bo  ex. 
plained,  by  the  Darwinian  principle.  Thus  the  occurrence 
of  blind  animals  in  caves  and  in  the  deep  sea  wa.<  a  fact 
which  Darwin  himself  regarded  as  best  explained  by  the 
atrophy  of  the  organ  of  vision  in  successive  generations 
through  the  absence  of  light  and  consequent  disuse,  and 
'"Wiiimsnu,  VtnrtHKf,  kc,  188*. 
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1h«  ^rtnsmiasioa  (:u  Lomiick  voold  hare  supposed)  of  a 
man  and  more  wo^ened  and  structurally  impaired  eyo 
to  the  oSspriug  in  eucceasiTo  generatioos,  until  tho  eye 
finally  disappeared.'  But  this  instance  is  really  fully  ex- 
plained by  the  theory  of  catunU  selection  acting  on  eon- 
gvcitAl  fortuitous  variations.  Many  animals  arc  thus  born 
with  distorted  or  defective  eyes  whose  parents  have  not 
h«d  thsir  ^yo3  submitted  to  any  peculiar  conditions.  Sup- 
posing •  ntiiiibor  of  Bome  s^  acies  of  Arthropod  or  Fish  to 
be  swept  into  a  cavern  or  to  be  carried  from  less  to  greater 
dep'.'js  in  the  boo, — those  individuals  with  perfect  eyes 
would  follow  the  glimmer  of  light  and  eveotually  escape  to 
tho  outer  air  or  tho  shallower  depths,  leaving  behind  those 
▼  h  imperfect  eyes  to  breed  in  the  dark  place.  A  natural 
»  .ection  would  thus  be  effected.  In  every  succeeding 
generation  this  would  be  the  case,  and  even  those  with 
weak  but  still  seeing  eyes  would  in  the  course  of  time 
escape,  until  only  a  pure  race  of  eyeless  or  blind  animab 
would  be  left  in  the  cavern  or  deep  sea.  Experiments  and 
inquiricswith  regard  to  this  subject  are  in  progress;  amongst 
those  who  have  occupied  themselves  with  it  are  August 
Weismann  of  Freiburg  and  E.  B.  Poulton  of  Oxford. 
Th«orT  It  has  been  argued  that  the  elaborate  structural'adapta- 
•'^^f*  tions  of  the  nervous  system  which  are  the  corporeal  correla- 
^jj"°  tives  of  complicated  instincts  must  have  been  slowly  built 
jU&rti  up  by  the  transmission  to  offspring  of  acquired  experience, 
that  is  to  say,  of  acquired  brain  structure.  At  first  sight 
it  appears  difficult  to  understand  how  the  complicated 
series  of  actious  which  are  definitely  exhibited  as  so-called 
"instincts"  by  a  variety  of  animals  can  have  been  due  to 
the  selection  of  congenital  variations,  or  can  be  otherwise 
explained  than  by  the  transmission  of  habits  acquired' by 
the  parent  as  the  result  of  experience,  and  continuously 
elaborated  and  added  to  in  successive  generations.  It  is, 
however;  to  be  noted,  in  the  first  place,  that  the  imitation 
of  the  parent  Jby  the  young  possibly  accounts  for  some 
part  of  these  complicated  actions,  and,  secondly,  that  there 
are  cases  in  which  curiously  elaborate  actions  are  performed 
by  animals  as  a  characteristic  of  the  species,  and  as  sub- 
serving the  general  advantage  of  the  race  or  species,  which, 
nevertheless,  can  not  be  explained  as  resulting  from  tho 
transmission  of  acquired  experience,  and  must  be  supposed 
to  be  due  to  the  natural  selection  of  a  fortuitously  developed 
habit  which,  like  fortuitous  colour  or  form  variation, 
happens  to  prove  beneficial.  >fr  Poulton  has  insisted 
tipon  the  habits  of  "shamming  dead"  and  the  combined 
posturing  and  colour  peculiarilies  of  certain  caterpillars 
(Lepidopterous  larvae)  which  cause  them  to  resemble  dead 
twigs  or  similar  surrounding  objects.  The  advantage  to 
the  animal  of  this  imitation  of  surrounding  objects  is  that 
it  escapes  the  pursuit  of  (say)  a  bird  which  would,  were  it 
not  deceived  by  the  resemblance,  attack  and  eat  the  cater- 
pillar. Now  it  is  char  that  preoeding  generations  of  cater- 
pillars cannot  have  acquired  this  habit  of  posturing  by 
experience.  Either  the  caterpillar  postures  and  escapes, 
or  it  does  not  posture  and  is  eaten ;  it  is  not  half  eaten  and 
allowed  to  profit  by  experience.  We  seem  to  be  justified 
in  assuming  that  there  are  many  movements  of  stretching 
and  posturing  possible  to  caterpillars,  and  that  some  cater- 
pillars had  a  congenital  fortuitous  tendency  to  one  position, 
some  to  another,  and,  finally,  that  among  all  the  variety  of 
habitual  movements  thus  exhibited  one  has  been  selected 
and  perpebuated  because  it  coincided  with  the  necessary 
conditions  of  safety,  since  it  happened  to  give  the  caterpillar 
an  increased  resemblance  to  a  twig. 

The  view  th.it  instinct  is  the  hereditarily  fixed  result  of 
lubit  derived  from  experience  has  hitherto  dominated  all 
inquiry  into  the  subject,  but  we  may  now  expect  to  see 
a  renewed  and  careful  study  of  animal  instincts  carried 
•Otit  with  the  view  of  testing  the  spplicabilitj  to  each  in- 


stance of  the  pure  Danrinian  theory  without  \he  aid  of 
Lamarckism. 

Tho  whole  of  this  Inquiry  has  special  importance  in 
regard  to  mankind,  sincd  the  great  questions  of  influence 
of  race  and  family  as  opposed  to  tho  influence  of  education 
are  at  issue.  If  pure  Darwinism  is  to  be  accepted,  then 
education  has  no  value  in  directly  affecting  the  mental  or 
physical  features  of  tho  race,  but  only  in  affecting  those  of 
the  individual.  Were  acquired  characters  really  and  fully 
transmitted,  then  every  child  born  would  inherit  the  know- 
ledge of  both  its  parents  more  or  less  completely,  and  from 
birth  onwards  would  be  able  to  add  to  its  inherited  stock, 
so  that  the  progress  of  the  race  in  mental  acquirements 
would  be  prodigiously  more  rapid  than  it  is.  On  tho 
other  hand,  peculiarities  of  mind  and  body  established  in  a 
race  or  a  family  acquire  increased  significance,  for  they 
cannot  be  got  rid  of  by  trajning,  but  are  bound  to  reappear 
if  the  stock  which  exhibits  them  is  allowed  to  breed.  It 
seems  that  the  laws  of  thremmatology  may  eventually 
give  to  mankind  tho  most  precise  directions,  not  only  as  to 
how  to  improve  the  breeds  of  plants  and  animals,  but  as  to 
how  to  improve  the  human  stock.  It  is  not  a  little  ro- 
m^rkablo  that  the  latest  development  of  zoological  science 
should  favour  that  respect  to  breeding  which  is  becoming 
less  popular  than  it  was,  and  should  tend  to  modify  the 
current  estimate  of  the  results  of  education 

The  relation^of  Darwinism  to  gener^  philosophy  and  of  Relatita 

the  history  of  zoology  to  philosophical  doctrines  is  one  of  "f  «"»■ 
the  most  interesting  chapters  which  might  be  written  on  '^  *" 
the  subject  of  this  article.     It  belongs,  however,  rather  to  gorihr. 
the  history  of  philosophy  than  to  that  of  zoology.    Undoubt- 
edly the  conceptions  of  mankind  at  different  periods  of 
history  with  regard  to  cosmogony,  and  the  relations  of 
God,  nature,  and  man,  havo  had  i   very  marked  influence 
upon  the  study  of  zoology,  just  as  in  its  turn  the  study  of 
zoology  has  reacted  upon  those  concepiions. 

In  this,  as  in  other  phases  of  mental  development,  the  Develop- 
ancient  Greeks  stand  out  in  the  most  striking  manner  as  ""'"f  <>' 
possessing  what  is  sometimes  called  the  modern  spirit.  ,°  f* 
The  doctrine  of  evolution  is  formuUted  in  immistoka jle  (j^^ 
terms  by  Heraclitus  and  other  philosophers  of  antiquity. 
Not  only  so,  but  the  direct  examination  of  nature,  includ- 
ing tho  various  forme  of  animal  life,  was  practised  by 
Aristotle  and  his  disciples  in  d  spirit  which,  though  not 
altogether  free  from  prejudice,  was  yet  far  more  like  that 
which  actuated  the  founders  of  the  Royal  Society  less  than 
three  hundred  years  ago  than  anything  which  was  mani- 
fested in  the  two  thousand  years  intervening  between  that 
date  and  the  time  of  Alexander  the  Great.  The  study 
of  zoology  in  the  ifiddle  Ages  was  simply  a,  fantastic 
commentary  on  Aristotle  and  the  records  of  animals  in  tho 
various  books  of  the  Bible,  elaborated  as  part  of  a  peculiar 
system  of  mystic  philosophy,  which  has  more  analogy  with 
the  fetichism  and  totem  worship  of  savage  races  than  with 
any  Greek  or  modern  conceptions.  So  far  03  philosophy 
affected  tho  study  of  zoology  in  the  beginning  of  the 
modern  period,  its  influence  was  felt  in  tho  general  accept- 
ance of  what  has  been  called  the  Miltonic  cosmogony, — 
namely,  that  interpretation  of  tho  Mosaic  writings  which 
is  set  forth  by  the  poet  Milton,  and  of  which  the  character- 
istic is  the  conception  of  the  creation  of  existing  things, 
including  living  things,  nearly  or  just  as  they  are,  by  a 
rapid  succession  of  "fiats"  delivered  by  an  anthropo- 
morphic Creator.  It  as  not  until  the  end  of  the  18th 
century  that  Schelling  (as  quoted  above)  conceived  that 
unity  of  nature  and  general  law  of  development  which  is 
now  called  the  doctrine  of  evolution.  . 

In  England  Erasmus  Darwin  (Zooncmia,  pubhshed  la 
1794-96),  in   France   Lamarck   (Philoeophie  Xooloffi^ita- 
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1809)  and  Geofifroy  Saint-Hilaire  {Principes  de  Philosnphie 
Zoologique,  1830),  and  in  Germany  Oken  (Lrhrbuck  der 
XatuT-Philosophie,  1809-11),  Goethe  (Zitr  JS'atur  Wist- 
entch.,  Stuttgart,  1817),  and  Treviranus  (Bidogie,  1802-5) 
were  the  authors  of  more  or  less  complete  systems  of  a 
philosophy  of  nature  in  which  living  things  were  regarded 
as  the  outcome  of  natural  law,  that  is,  of  the  same  general 
processes  which  had  produced  the  inanimate  universe. 
The  "Natur-philosophen,"  as  they  were  called  in  Ger- 
many, demand  the  fullest  recognition  and  esteem.  But, 
Justin  proportion  as  the  "  Natur-philosophen  "  failed  to 
produce  an  immediate  effect  on  the  study  of  zoology  by 
their  theory  of  natural  development,  so  was  the  doctrine 
of  ev.olution  itself  deprived  of  completeness  and  of  the 
most  important  demonstration  of  its  laws  by  the  long- 
contin\ied  delay  in  the  final  introduction  of  biology  into 
the  area  of  that  doctrine. 

Darwin  by  his  discovery  of  the  mechanical  principle  of 
organic  evolution,  namely,  the  survival  of  the  fittest  in  the 
struggle  for  existence,  completed  the  doctrine  of  evolution. 


and  gave  it  that  unity  and  autnority  which  was  necessary 
in  order  that  it  should  reform  the  whole  range  of  philo- 
sophy. The  detailed  consequences  of  that  new  depart- 
ure in  philosophy  have  yet  to  be  worked  out.  Its  most 
important  initial  conception  is  the  derivation  of  man  by 
natural  processes  from  ape-like  ances\irs,  and  the  conse- 
quent derivation  of- his  mental  and  moral  qualities  by  the 
operation  of  the  struggle  for  existence  and  natural  selection 
from  the  mental  and  moral  qualities  of  animals.  Not  the 
least  important  of  the  studies  thus  initiated  is  that  of  the 
evolution  of  philosophy  itself.  Zoology  thus  finally  arrives 
through  Darwin  at  its  crowning  development :  it  touches 
and  may  even  be  said  to  comprise,  the  history ^of,  man,  socio-_ 
logy,  and  psychology. 

BihUd^aphy. — Enf^lmann,  BihlioOuca  ffislorico-l/aturttlis,  vol. 
i.,  1S46  (being  a  list  of  the  separate  works  and  academical  memoirs 
relating  to  jooIoct  published  between  1700  and  1846) ;  Cams  and 
Engelmann,  £ibi.  Zoologica,  Leipsic,  1801  (a  similar  list  of  works 
published  between  1846  and  1861) ;  J.  V.  C»rTN,,(7<--«-A.  d.  Zooiegie, 
Munich,  1872  ;  and  L.  Agassiz,  An  Essay  on  Classijicalumy  London, 
1S59.  {E.  K  L.) 


ZOROASTER,  one  of  the  great  teachers  of  the  East, 
the  founder  of  what  was  the  national  religion  of  the  Perso- 
Iranian  people  from  the  time  of  the  Achuemenidae  to  the 
close  of  the  Sasanian  period.  The  name  (Zii)po<urrp>)s)  is 
the  Greek  form  of  the  old  Iranian  Zara'Jiushtra  and  the 
new  Persian  Zarduiht ;  it  seems  to  mean  "  possessor  of 
old  camels." 

Zoroaster  was  already  famous  in  classical  antiquity  as 
the  founder  of  the  widely  renowned  wisdom  of  the  Magi. 
The  later  Greek  writers  place  him  with  almost  one  consent 
in  the  east  of  Iran,  and  more  particularly  in  Bactria. 
The  name  is  not  mentioned  by  Herodotus  in,  his  sketch  of 
the  Medo-Persian  religion  (i.  131  sq.),  but  it  occurs  in  a 
fragment  (29)  of  the  earlier  writer  Xanthus.  Plato  calls 
Zoroaster  the  founder  of  the  doctrine  of  the  Magi  and  a 
son  of  Oromazes.  According  to  Hennodorus,  one  of  Plato's 
disciples,  he  was  a  Persian,  the  first,  Magian  ;  according  to 
Hermippus,  a  Bactrian ;  according  to  Trogtis  Pompeius, 
even  king  of  the  BacUians  and  founder  of  the  Magian  art 
and  knowledge  of  the  stars ;  according  to  Diodorus,  an 
Arian,  that  is,  a  native  of 'east  Iran.  A  few  details  as  to 
his  life  are  also  given.  Thus,  according  to  Pliny,  he 
laughed  on  the  very  day  of  his  birth— a  statement  found 
also  in  the  Zardiuhi-Xdma — and  for  thirty  years  he  lived 
in  the  wilderness  upon  cheese.  Plutarch  8f>caks  of  >tiis 
intercourse  with  the  deity  and  compares  him  with  Lycurgus 
and  Numa.  Dio  Chrysostom,  Plutarch's  contemporary, 
declares  that  neither  Homer  nor  Hesiod  sang  of  the  chariot 
and  horses  of  Zeus  so  worthily  as  Zoroaster,  of  whom  the 
Persians  tell  that  out  of  love  to  wi<)dom  and  righteousness 
ho  withdrew  himself  from  men  and  lived  in  solitude  upon 
a  mountain.  The  mountain  was  burnt  up,  but  Zoroaster 
escaped  uninjured  and  -  spoke  to  the  multitude.  Uis 
struggle  with  Scmiramis  seems  to  bo  an  invention  of 
Ctcsias.  Plutarch,  drawing  partly  on  Thcopompu.i,  speaks 
of  his  religion  in  hii  ftu  and  Otiria  (cc.,46  and  47). 

Ancient  ■writem  differ  greatly  as  to  Zoroaster's  date. 
Ctesia.!,  aa  wo  have  seen,  makes  him  a  contemporary  of 
Scmiramis.  Hermippus  of  Smyrna  places  him  6000  years 
before  the  Trojan  War,  Xanthus  6000  years  before  Xerxes. 
Aristotle  as.>iKnod  him  a  similar  antiquity.  Agathios 
remarks  (ii.  24)  with  perfect  truth  'that  it  is  no  longer 
possible  to  determine  with  any  certainly  when  he  lived 
and  legislated.  "The  Pemian*,"  he  odds,  "soy  tliot  Zoro- 
aster lived  under  Hyaliupes,  but  do  not  make  it  clear 
whether  by  this  name  ihcy  mcon  the  father  of  Darius  or 
another  Hyitosp**.  But,  whatever  may  have  b<.cn  his 
date,  be  was  their  teacher  and  instructor  in  tho  Marian 


religion."     All  classical  antiquity,  however,  without  a  dis- 
sentient voice  speaks  of  Zoroaster  as  an  historical  person. 

He  is  nowhere  mentioned  in  the  cuneiform  inscriptions 
of  the  Achaemenidx,  although  Darius  and  his  successors 
were  w-ithout  doubt  devoted  adherents  of  Zoroastrianism. 
Very  little  value  can  be  attached  to  the  fabulous  narratives 
concerning  him  in  the  later  Persian  aod  Parsee  literature, 
the  Shah- Kama  .i/:tA  the  Zardusht-Xdnia  (13th  century); 
and  the  information  of  the  Pahlavi  books  is  very  scanty. 
The  Zend-Avesta  alone  gives  abundant  details,  which,  in 
Dart  at  least,  may  be  regarded  as  authentic. 

Before  proceeding  to  compile  from  the£0  a  brief  sketch  oT  the  life 
and  doctrine  of  Zoroaster  it  will  be  well  that  we  should  first  look 
at  the  question  whether  we  are  entitled  to  regard  him  as  an  his- 
torical character  at  all.  For  Zoroaster  too,  luco  his  great  fellow- 
teacber  Buddha,  has  fallen  under  tho  ban  of  modern  scepticism. 
According  to  Darmesteter  and  Eduard  Meyer,  the  Parsee  aoint  is  m 
mere  myth,  a  divinity  invested  with  Unman  attributes,an  incarnation 
of  the  storm-god,  who  with  his  divine  wortl,  tho  thunder,  comes 
down  from  heaven  and  snytes  the  demons.  Darmesteter,  however, 
has  failed  to  realize  sufficiently  the'distinction  between  tho  Zoroaster 
of  tho  later  Avesta  and  the  Zoroa."Cer  of  the  Gathos.  .  It  cannot  ho 
denied  that  in  the  later  Avesta,  and  still  more  in  writinn  of  mom 
recent  date,  be  is  presented  in  a  supernatural  li;;ht  ana  invested 
with  superhuman  powers.  At  his  appearing  all  nat\ire  rejoices 
(  i'asfU  13,  93) ;  ho  enters  into  conflict  with  tiie  demons  anct  rids 
the  earth  of  their  presence  ( Vasht  17,  19) ;  Satan  approadica  him 
as  tempter  to  make  him  renounce  his  faitli  (f'l/.,  J9,  6).  The  Zar- 
dus}U-Adinn  is  full  of  miracles  and  mirnculous  deliverances  wrought 
by  Zoroaster.     But  ic  is  quite  othennso  \t\  the  Catli.ns. 

The  GUhia  alone  within  the  Avesta  make  any  claim  to  be  the 
ipswima  verba  of  the  prophet ;  in  tho  rest  of  that  work  lliey  are 
put  into  ZoroiKter's  own  mouth  ( I'o^mx,  9,  1)  and  are  expressly 
called  "the  Odthas  of  tho  holy  Zoroaster "( ra.ni/i,  i7,  8).  Th« 
litanies  of  the  Vasna,  and  tho  Yaahta,  refer  to  him  as  a  penonagv 
belonging  to  a  remote  antionity.  The  Vcndidad  also  n\frely  gives 
accounta  of  the  "dialogues  between  Ormuzd  and  Zoroaster.  The 
Ciathls  alo.ie  claim  to  be  authentic  utterances  of  Zoroaster,  hil 
genuine  expressions  in  presence  of  tho  ssM'mbleil  church. 

Tho  p^n'in  too  of  the  Zoroaster  whom  we  meet  with  in  these 
hvmns  diders  Mo  arlo  frtim  the  Zoroaster  of  the  younger  Avesta. 
if  e  is  the  exact  0)>posite  of  the  miraculous  ner«onat>e  of  later  Iegf1i4, 
~a  more  man,  standing  always  on  tho  solid  ground  of  reality,  whose 
only  arms  aro  trust  in  his  Go<l.and  tho  protection  of  his  powerful 
allies.  And  at  times  his  pwition  it  precarious  enough.  lie  whom 
wo  hear  in  tho  G&th.is  has  had  to  fare,  not  mrroly  all  forms  of  out- 
wartl  opposition  and  tho  unWlief  and  lukewarmnesa  of  adherent.*, 
but  also  tho  inward  misgivings  of  his  own  heart  as  to  tho  truth  and 
final  victory  of  his  cause.  At  ono  time  hope,  at  another  despond- 
ency, now  avsiirrd  confidence,  now  dount  and  despair,  hero  a 
firm  faitli  in  tho  speedy  coming  of  tho  kingilom  of  heaven,  there 
tho  thought  of  talcing  ryfuge  ny  (light,  — such  is  tho  range  of  the 
emotions  which  find  thoir  imniediato  cxpreseion  in  these  hrmns. 
And  the  whole  breathes  such  a  genuine  originality,  all  is  p^yrho 
logically  so  accurate  and  Just,  tlio  earliest  beginnings  of  tn«  n^u 
religious  movement,  tho  childhood  of  a  new  community  of  faith, 
are  rtllocted  so  natorally  in  them  all,  that  it   is  impoaeible  for 
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(  n«in<Bt  to  think  of  t  liter  period  of  rompositioa  by  «  prirsthood 
'  -  -r  f-y  hire  bc*n  tlevoi.l  of  :inv  historical  iti\%c,  imd 
-'.mciiiv;  for  Ihemwhcs  tho  spiritiuil  conditions 
.-.tor  lived.  As  soon  as  the  position  has  Invn 
■.t  in  tlio  GJith.is  wo  have  fiira  historical  ground 
:  and  his  surrouii.Unfr*  may  rest,  that  hero  wo 

...,   ,.j^ ;^i  of  the  /oroti-Ntrian  religion — then  it  becomes 

^^lt>l<  to  answer  otherwise  than  aflirraatively   cveiy  gcncml 

.n  «*  to  th<»  historical  character  of  Zoroaster.     On  the  other 

t  too  much  from  the  GAthiU  in  the  way  of 

no  historical  account  of  the  life  and  teach- 

:  iiherarv.so  tosay,  tvrjtij«tcmcrin.'«,which 

-ixapttuiate  ilie  luaiu  |K>iiits  of  interest,  often  again  in  an  allusivo 

irav.     It  must  be  remembered  too  that  their  extent  is  but  limited. 

As  to  the  birthplace  cf  Zoroaster  the  Avcsta  is  silent. 
In  later  tradition  two  places  contended  for  this  honour : 
the  older  and  more  widely  spread  story  made  him  a  native 
■)t  Rai  (Rhagie)  in  Media,  aiwthur  cf  Shiz,  the  capital  of 
Alropatene,  also  in  Media.  It  is  hard  to  decide  whether 
both  traditions  rest  merely  upon  priestly  pretensions  of  a 
later  date  or  whether  one  of  them  is  not  perhaps  authentic. 
According  to  Yasna,  19,  18,  the  "  zarathushtrotema "  or 
supreme  head  of  the  Zoroastrian  priesthood  had  at  a  later 
(Median  or  Sasanian  1)  time  his  residence  in  Rhaga;.  But 
there  is  a  passage  in  even  the  Giithfta  (K,  53,  9)  which 
seems  to  contain  a  lurking  allusion  to  Rhaga: ;  unfortu- 
nately, however,  both  text  and  meaning  are  uncertain. 
However  this  may  be,  the  activity  of  Zoroaster  as  a  teacher 
is  certainly  to  be  placed  in  the  cast  of  Iran.  On  this 
point  also  the  Cith-lis  say  nothing.  The  later  Avcsta  names, 
03  the  locality  of  his  advent,  "Airyanem  vaejo,"  a  quite 
fabulous  countrj',  which,  according  to  Vd.,  1,  3  and  7,  was 
not  identified  with  Bactria.  He  tiught  under  the  reign 
of  a  ruler  named  Yishtaspa  (later  Gushtasp,  the  Greek 
Hystaspcs),  with  whom  and  with  whose  court  he  stood  in 
close  and  friendly  relations.  '  This  Vishtaspa  must  be  care- 
fully distinguished  from  Hystaspes  the  father  of  Darius. 
According  to  the  epic  legend,  Vishtlspa  was  king  of  Bactria. 
Already  in  the  later  Avesta  he  has  become  a  half  mythical 
figure,  the  last  in  the  series  of  heroes  of  east  Iranian  legend, 
in  the  arrangement  of  which  series  priestly  influence  is 
unmistakably  evident.  He  stands  at  the  meeting-point 
between  tlie  old  world  and  the  new  era  which  begins  with 
Zoroaster.  In  the  Giithas  he  appears  as  a  quite  historical 
|>ersonage ;  it  is  essentially  to  his  power  and  good  example 
that  the  prophet  is  indebted  for  his  success.  In  Yasna, 
53,  2,  he  is  spoken  of  as  a  pioneer  of  the  doctrine  revealed 
by  Ormuzd.  In  the  relation  between  Zoroaster  and  Visli- 
tlspa  already  lies  the  germ  of  the  state  church  which  after- 
wards became  so  completely  subservient  to  the  interests  of 
the  djniasty  and  sought  its  protection  from  it. 

Among  the  grandees  of  the  court  of  VishtAspa  mention 
is  made  of  two  brothers  Frashaoshtra  and  Jamfispa ;  the 
latter,  according  to  the  later  legend,  was  the  minister  of 
Visht^pa.  Zoroaster  was  nearly  related  to  both  ;  his  w  ifc 
Hvijvi  seems  to  have  been  their  sister,  and  the  hu-sband  of 
her  daughter,  Pourucista,  was  a  son  of  Jam-rispa.  Apart 
from  this  connexion,  the  new  prophet  relies  especially 
ni)on  biff  own  kindred  (hvaelush)  and  their  followers  (aiiy- 
aman).  His  first  disciple,  Maidhyoimaongha,  was  a  rela- 
tion ;  his  father  was,  according  to  the  later  Avesta,  Pouru- 
ghaspa,  his  great-grandfather  Haecata.spa,  and  the  ancestor 
of  the  whole  family  Spitama,  for  which  reason  Zarathushtra 
usually  bears  this  surname.  His  sons  and  daughters  are 
repeatedly  spoken  of.  His  death  is,  for  rea.sons  easily 
intelli;riblc,  nowhere  mentioned  in  the  Avesta  ;  in  the  Sh^ik- 
Kama  ho  is  said  to  have  been  murdered  at  the  alt.>?  by  the 
Turanians  in  the  storming  of  Balkh. 

We  are  quite  in  the  dark  as  to  the'  date  of  Zoroaster ; 
King  Yishtaspa  has  no  place  in  any  historical  chronology, 
and  the  Gdth/is  give  no  hint  on  the  subject.  But  at  any 
rate  he  must  have  lived  long  before  Cyrus,  by  whose  time 


the  new  religion  had  already  become  established  in  western 
Iran  (Nic.  liamasc,  fr.  66).  Duncker  places  him  about  the 
year  1000  B.C.  Merely  conjectural  also  is  the  opinion  once 
orally  expressed  by  Gufschiuid  that  Zoroaster  may  have 
been  a  contemporary  of  Moses,  thus  belonging,  according 
to  Gutschmid's  view,  to  about  the  14th  century  B.C., — a 
period  of  great  religious  activity  throvighout  western  Asia. 

It  was  a  new  religion  that  Zoroa.'iter  taught.  This  must 
not,  however,  be  taken  as  meaning  that  everything  he  taught 
came,  bo  to  say,  out  of  his  own  head.  His  doctrine  was  a 
product  of  the  time,  and  had  its  roots  in  the  nature  and 
history  of  the  people  to  which  he  belonged.  Usually  he  is 
spoken  of  a.i  a  reformer  of  the  old  Iranian  faith.  But  in 
order  to  bo  sure  of  this  it  would  bo  necessary  first  to  know 
something  about  the  nature  of  thtt  faith  as  it  existed 
before  ho  aro.^c.  Was  it  still  essentially  the  same  as  that 
of  the  ncarlyallicd  ancient  Hindus,  as  found  in  the  Hit;- 
Veda  1  To  this  question  no  distinct  answer  is  forthcom- 
ing ;  we  arc  ignorant  as  to  how  far  the  way  had  been  pro- 
pared  for  Zoroastrianism  or  how  far  it  was  wholly  new 
But  still  there  is  room  for  conjecture  as  to  what  it  wai 
that  gave  the  prophet  the  first  impulse  and  occasion  fo: 
his  work. 

The  most  striking  difference  between  Zoroaster's  doctrm< 
of  God  and  the  old  religion  of  India  lies  in  this,  that,  while 
in  the  Avesta  the  evil  spirits  are  called  dacva  (Modern 
Persian  dh'),  the  Aryans  of  India,  on  the  other  hand,  in 
common  with  the  Italians,  Celts,  and  Letts,  gave  the  name 
of  dem  to  their  good  spirits,  the  3pirit3  of  light.  An 
alternative  designation  for  deity  in  the  Hiy-  Veda  is  asura. 
In  the  more  recent  hymns  of  the  Rig-Veda  and  in  later 
India,  on  the  other  hand,  only  eml  spirits  are  understood 
by  a3urus,  while  in  Iran  the  corresponding  word  ahura 
was,  and  over  has  continued  to  be,  the  designation  of  God 
the  Lord,  especially  of  the  supremo  God,  with  the  epithet 
of  Mazdito  (the  Wise).  Thus  ahura-daeva,  dcva-asura  in 
Zoroastrran  and  in  later  Brahman  theology  are  in  their 
meanings  exactly  opposed.  This  difference  no  one  has  as 
yet  satisfactorily  accounted  for,  and  yet  it  supplies  the 
key  to  the  doctrine  of  Zoroaster. 

The  difference  proceeded  from  an  old  distinction  between 
the  ideas  deva  and  asura.  An  original  ideal  difference, 
a  different  conception  of  god  associated  with  the  two 
words,  grew  in  the  two  lands  into  a  sharp  antithesis,  a 
formal  conflict,  but  in  opposite  senses.  In  India  the 
development  still  admits  of  being  traced.  In  the  older 
Rig-  Veda  the  difference  is  latent.  Here  a  god  is  spoken  of 
as  dcva,  bi;t  not  every  deva  is  an  asura.  Asura  is  some- 
thing which  is  attributed  only  to  certain  particular  gods 
a.1  a  special  attribute,  notably  to  Varuna,  though  also  to 
others,  such  as  Indra,  but  only  by  the  so-called  "kathcno- 
theism  "  of  the  Vedic  religion.  On  the  other  hand,  it  is 
c.vpressly  stated  that  in  the  case  of  Indra  the  dignity  of  an 
u.iura  was  only  a  conferred  one  (Rirj-V.,  6,  10,  2).  In  Rig- 
Veda,  4,  42  Varuna  claims  as  against  Indra  the  priority  in 
the  asura  dignity.  This  hymn,  like  10,  124,  is  of  import- 
ance for  the  whole  question.  The  contrast  there  implied 
between  Varuna  and  Indra,  the  rivalry  between  them  as 
to  which  is  the  greater,  comes  to  light  sometimes  more 
strongly,  sometimes  less  so,  throughout  the  entire  Rig- 
Veda.  The  contrast  is  really  in  other  terms  the  old  con- 
trast between  asura  and  deva,  between  a  more  spiritualistic 
and  a  more  materialistic  conception  of  deity.  Asura  is 
ethically  the  higher  conception,  deva  the  lower:  deva  is  the 
vulgar  notion  of  God,  asura  is  theosophic.  The  super- 
sensuous  figure  of  Varuna  is  the  tj^io  of  an  asura,  the 
sensuous  figure  of  Indra  the  typo  of  a  dcva.  In  the  Rig- 
Veda,  Varuna,  the  old  king  of  the  gods,  is  going  down, 
while  Indra,  the  popular  national  god,  is  in  the  ascendant. 
Along  with  Varuna,  but  in  a  still  higher  degree,  the  very 
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conception  of  niura  goes  down;  it  becomes  unmodern, 
TbsE  and  aciuir^  an  undesirable  flavonr  The  a^ra, 
thus  come  to  form  a  distinct  group  of  celestial  Beings  men- 
Uo^ed  aTp.g  ^ith  the  rf..^.  (A.-  V..  10  10,  26) :  they  become 
1  «nk  inferior  to  the  d.va.  (A.-  V.,  6,  86  3)  and  receive  the 
designation  of  as,.M  adev<U-<uuras  that  axe  no  der^ 
a^d  from  this  it  is  but  a  short  step  to  the  "asura,  that 

are  opposed  to  the  gods."  „„„i,, 

^  The  old  contrast  between  asum  and  d«a  was  wrought 
out  and  accentuated  quite  differently  on  Iranian  soil. 
AVhile  in  India  the  entUe  revolution  took  place  in  a  blood- 
less manner  wholly  within  the  realm  of  ideas,  the  old 
antithesis  led  to  an  open  quarrel  among  the  Aryans  Ox  Iran 
la  the  background  of  the  picture  of  Zoroaster  s  times  set 
before  us  in  the  GathAs  we  see  the  people  divided 
between  two  opposing  and  hostUe  cults,  the  -^tchwords^of 
which  are  ahu.a  on  the  one  hand  and  daeva  on- the  other. 
How  it  is  that  matters  had  come  to  this  pass  remains 
ol^cure,  for  we  have  no  source  of  information  to  take  us 
further  back.  The  opposing  parties  are  not  separated  by 
distance  in  space  or  by  differing  nationSUty,  but  occur  side 
bv  side  "Hard  by  the  beUever  in  ahura  dwel^  the 
worshipper  of  the  dai^%"  complains  Zoroaster  The  en- 
tire people  seems  broken  up  by  the  rebgioi^  difference. 

It  is  difficult  to  focus  the  scattered  references  in  the 
G&th&s  so  as  to  obtain  a  clear  picture  of  the  time.  On  y 
this  much  is  clear,  that  in  Zoroaster's  day  not  two  cults  only 
but  two  stage-s  of  culture  are  struggling  for  the  mastery. 
The  <Jc»ra  worshippers  represent  the  higher  phase ;  they 
are  breeders  of  .cattle,  and  the  care  of  the  cow  is  to  them  a 
sacred  duty.  The  worshippers  of  the  daevas  maltreat  the 
animal  and'slaughter  it  in  their  ^rifices^  We  pen=eive 
that  the  higher  ethical  tendency  of  the  old  as,ira  faith  13 
producing  its  effects  in  the  higher  degree  of  culture  of  the 
believers  in  Ahura,  while  the  worshippers  of  the  daevas 
stand  on  a  lower  grade.  ,       „  .     . 

It  is  to  this  period  of  religious  ferment  that  Zoroaster  s 
appearance  on  the  scene  belongs.     It  is  not  he  who  has 
evoked  this  religious  conffict  of  parties,  as   the  common 
assumption  is,  and  just  as  little  is   it  he   who  in  Ahura 
with  the  epithet  of  Mazdao  offers  a  new  god  to  his  people. 
He  strikes  decisively  into  the  existing  struggle,  mounts  to 
the  position  of   spiritual  leader  of   the  ahura  party  and 
makes  the  battle  a  victory.     As  mo<<1  (Indian  fu>Ui),  for  so 
he  calU  him.sclf,  the  firat  in  rank  of  the  old  Aryan  priests, 
he  had  all    the  greater  opportunity   to   make  his   views 
known  in  matters  of  religion.     Mankind  had  been  brought 
face  to  face  with  a  critical  choice,  that  of  electing  between 
two  radicaUy  opposed  confessions  of  faith,  without  having 
any    clearness    as    to    the    lasting    consequences    of    the 
momentous  step.     He  determines  to  save  them,   to  load 
them  to  a  right  choice,  for  he  sees  farther  than  they,  and 
believes  him.'Mjlf  to  bo  initiated  into  the  secrets  of  the  god- 
head  and   of   the   life   to   come.     What  the   other   party 
worship  as  gods  under  the  name  of  daiva  are  in  reality 
,x)wen  by   whom   unwitting   mankind   are    led    to    their 
dc»lniction,-ovil  powers,  false  god^  devHs.     Such  ls  the 
position  from  which  aU  his  teaching  starts  ;  and  thus  the 
change  in  the  conception  of  Ai^ot  was  a  natural  develop- 
ment.     From  the  daioat  proceeds  all  the  evil  in  the  world. 
But  his  npocuUtion  dcea  not  stop  here.     The  dahna  thcm- 
■eWes  anon  liccnmo  manifest  to  him  as  being  but  the  lustru- 
menu  of  a  higher  principle,  called  by  him  for  the  most 
part   Dru)  (falschoo.'.,  fbreption),  and   more  rarely  An{frf) 
Uauiyuih,  that  is  the  spirit  enemy,  Ahriman.     This  Ahri- 
man  or  evil  principle  is  the  most  characteristic  pro«luct  of 
Zorr«fllrian   spcr.iUtion.       From    the   whi.sm    or   religious 
d.mlism  of  his  Umo  he  dcriv«l  the  idea  of  that  duftlistic 
srhnmo  of  the  univnw  wbirh   h^i  impressed  its  character 
upon  Ibo  whole  of  iho  religion  called  by  bis  nam*. 


ZOEOASTRIAS  DOCTBIXE. 
The  mndamental  idea  of  the  Zoroastriau  creed  la  J?»"f«;r  " 
the  beginning  of  things  there  existed  t^vo  ^r'""— ^'"'™  ^"'°"? 
fOimSd)  ana  Angrfi  ilainyuah  (Ahriman)- who  represented  good 
and  evil  Yama,  30,  3).  The  existence  of  evil  in  the  world  is  thus 
piesuppolidT^m  all  eiemity.  Both  spirits  jesses,  creative  power, 
^•hich  manifests  itself  in  the  one  positirely  and  m  the  other  nega- 
tively. Ormuzd  U  light  and  life  and  aU  that  is  pure  and  good.- 
^  the  ethical  world  law,  order,  and  truth  ;  his  antithesis  «  dark- 
ness, filth,  death,  all  that  is  evil  iu  the  world,  lawle^nes^  ,  ,„ti 
men  th;  two  are  spoken  of  as  ylr,xa  ("a  pair;'),  t^.s  's  not  to  be 
interpreted  as  meanSg  that  they  are  twins:'  it  simply  djnota  a 
duality,  an  opposed  couple,  a  dramfw.  The  two  spirits  had  until 
then  counterbalanced  one  another.  The  ultimate  tnumph  of  the 
good  spirit  is  kn  ethical  demand  of  the  religious  consciousness  and 
the  quintessence  of  Zoroaster's  revelation.  ,,-, vs. -,„,>. 

The  evU  spirit  with  his  wicked  hosts  appears  in  Che  Gathls  nincU 
less  endowed  with  the  attributes  of  pci-sonality  than  does  Ahura 
Mazda.      Within  the   world   of  the   good    Oimuzd  >s   Lord   and 
God  alone.     In  this  sense  Zoroasti-ianism  is  often  referred  to  as  the 
faith  of  Ormuzd  or  as  Mazdaism.     Ormuzd  in  his  exalted  majesty 
is  the  ideal  figure  of  an  Oriental  king.     Of  »ther  gods  We  ^m 
the   doctrine   of  the   Gathis   knows   nothing.     The   natural  and 
symbolical  gods  of  the  popular  belief  have  no  place  in  it     ^  et 
Omuzd  is  not  alone  in  Vis  doings  and  conflict^  but  his  in  con- 
junction  with  himself  a  number  of  genu-for  the  '"»tfr'  Per- 
sonifications of  ethical  ideas.     These  are  his  creatures,  his  instrn- 
ments.  servants,  and  assistants.  Uke  the  minuters  of  "■"'"'"J"''' 
^vereiim.     They  are  comprehended  under   tho  cencral   name  of 
am^^iM  C^'immortaf  holy  ones")  and  are  the  pn>  W^f 
tho  xyt^ amshaspands  of  a  later  date.     These  are-<l)  Ashem, 
afterwards  Ashem  Vahishtem  (PluUrch'saX^««a).  ""«P«°^'"S '» 
aU  that  is  true.  good,  and  right.-ideas  practically    d"'"''^!  f"' 
ZoroasUr  and  the  embodiment  of  all  that  is  true.  good,  and  nght, 
St  law  and  rule;  (2)  Vohu  Hand  (e(V<Ka).  (rood  sense,  ...„ 
the  good  principle,  the  idea  of  the  good,  the  pnnc.ple  that  wm^ks  ». 
man  mcknine  him  to  what  U  good  ;    3    K^shathrem,  afterwards 
Khshl^hrem  Vairim  (.Ovo^ia).  the  power  and  kingdom  of  Ormuzd. 
whchSivesubsiaUd  from  the  first  b^t  not  in  integral  competen^ 
the  evil  having  crept  in  like  the  tares  among  the  wheat :  the  tuue 
L  yet  to  coraeihen  it  shall  be  fully  manifested  in  all  its  unclouded 
majesty  ;  <4)  Armaiti  C^»^a),  or  the  spint  o  <1«J'5>- '"It^sWe 
spoken  of  as  daughter  of  Ormuzd  and  regar.led  as  having  her  ab<Hl« 
u^n  thoearth  ;  fs)  Haurvatit(.Xo^<«),  perfection  i  («)  AmereUUt, 
iimorUlity.     Other  ministering  an-els  an=  G.ush  T"'-*"       th" 
creator  of  the  cow  "),  Cfush  Urvan  (-the  genius  and  defenJer  <« 
a^m!il3")  and  the  holy  spirit  of  Ormuzd.  often  thought  of  ash»v,„g 
~\  extstence.     o'f  tie  elements  fire  alone  ("  the  son  of  Ahura 
kazda")  receives  personification  and  figures  as  his  ally. 

As  soon  as  the  two  at  first  abeolutelT  separate  »l''"t»  .("'"'r- 
Br,^ikX  i)  encounter  one  another,  their  ereaUvo  acUy,  y  .nJ 
ft  tC»me  time  their  permanent  conflict  begin.  The  history  of 
his  oXt\rthe  history  of  the  world.  .  A  .rc«t  cleft  run,  ngh 
throu<.h  the  world:  all  creation  divides  lUclf  uto  that  wmcn  is 
aSs  and  Thlt  which  is  Ahriman's.  Not  that  the  two  .pints 
^'rry  on  "e  struggle  in  person  ;  they  les"  it  to  be  f-ght  out^y 
their  respective  creations  and  cicaturvs  whi«.h  they  sena  into  mo 
fi..l,l      TTin  field  of  battle  is  the  present  world. 

n  the  cenUeoT  little  is  man  his  soul  is  the  ohiect  o  the  war 
Man  is  a  crMtion  of  Ormuzd.  who  therefore  has  tto  right  to  call 
Man  is  a  creation  o  q  ^^  created  him  free  in  his  deteraiins- 
'Z,  aiurrn  hU  ac""on,  Te^foThe  is  accessible  to  the  influence, 
of  the  rril^we,^  -Fhis  fi-ee,lom  of  the  will  is  clearly  expressed  m 
)-i™  3  U:  "Since  thou,  0  Mazda,  didst  at  the  l'"t  cn»te  our 
uTrind  our  souls  in  acordancc  with  thy  nnnd,  and  didst  civat. 
our  undersunding  and  our  life  together  with  the  body,  and  work. 
^'iwor^U  in  which  man  according  to  '''VrrtM  of  hcw'ori' 

"„  the  world  Ry"  Co  ^nfession  of  faith,  by  every  good  deejf. 
bv  Xonually  kipinK  P""  hi.-  bo.ly  and  hi.  «>ul  he  .mp.'"  the 
n^.7r  of  Sa  an  anl  strengthens  the  might  of  go,.lneM.  and  eaUb- 
CcUm  "or  reward  ^u,K,n  Ormuzi^;  by  a  f.l«  ""fe-on.  by 
eve^evilTci  and  defilement,  be  incr..*-  th.  cv.l  and  rend.™ 

"t^  Uffo?'n,«n  fall,  into  two  pa-ts.-it.  »rthly  portion  and 
that  which  i.  lived  Wyond  the  gr"-.  The  '"'_•»  8^  ^„"',;^'^ 
aftor  doath  i.  U.e  rr.ult  and  con!.c.,«rt,co  -f  >"•.'''•  "r",  ""'^ 
No  religion  haa  «,  clearly  gr«,-d  the  idea,  of  jjl"''  '^f  ^f,  cl  lit 
On  the  work,  of  men  here  Wlow  a  .tnct  rrckoning  will  N. 

■  .  Ut«r  .ecu  «,«Kht  to  ri«  from  ""  ''""''7  '»  '  ''^'''.".rtM 
Thu.  the  Z^rvanite.  repr^-nte.!  Om....-  --f  J^^^^^"*^^^^^ 
proc«d>n«  frx,m  th.  fundamenUJ  prmapl.  of  all.  Zrtaiia  AJLaru..  » 

I  UiiiIUm.  time. 
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beftren  f*n«rding  to  Ut«r  rvpmentationa  by  Ruhnu  And  Mitlira). 
Al!  - '       ^•o^da,  and  dnxU  of  tsch  are  c-ntorvd  in  th«  l>ook  u 

•r  lirtm.  >'..  31.  U  ;   IV'irf.,  1?.  27),  all  thi- f  viUorka 

as  .  i.t).     Wickcxl  actions  cannot  bo  undotu',  but  in  tho 

h«avcul>  *«.v<>uut  can  be  counterlviUnccd  by  a  survlus  of  good 
vorka.  It  is  only  in  this  sense  that  an  fvil  dtW  can  bo  atoned  for 
by  a  good  on*.  Of  a  rrmisaion  of  eins  tho  doctrine  of  Zoroaster 
know*  DOthiDg.  Aflt*r  death  the  so\.i]  arrives  at  the  ciniMto  vfrg' 
fyjA  or  accountant's  briJgfl  over  which  lies  tho  way  to  heaven,  llcre 
tb«  statemenC  of  his  life  acvo^nt  is  made  out  If  ho  has  a  balance 
of  good  works  in  his  favour,  he>  passes  forthwith  into  paradiso 
{Gmt^  dtmdna)  and  the  blc«$cd  life.  If  his  evil  works  outweigh 
his  good  he  falls  finally  under  the  (ower  of  Satan,  and  the  {tains  of 
hcU  are  his  portion  for  ever.  Should  tlio  evil  and  the  good  bo 
equally  balanced,  tho  soul  jtassos  into  an  intermediate  stage  of 
existence  (the  Ilavi^jtal-dHs  of  the  Pahlavi  books)  and  his  tiual 
lot  is  not  decided  until  tho  last  judgment.  This  court  of  reckoning, 
tbo  Judinum  jxxrticuiaret  is  called  dJia.  The  course  of  inexorablo 
uw  cannot  be  turned  aside  by  any  sacrifloe  or  odering,  nor  yet  even 
by  the  free  g-A^v  of  God. 

But  nun  Uxs  been  smitten  with  blindness  and  ignorance :  he 
Knows  neither  the  eternal  law  nor  the  things  which  await  him 
after  death.  He  allows  himself  only  too  easily  to  be  ensnared  by 
the  cr«ft  of  the  evil  jx)wcra  who  seek  to  ruin  his  future  existence. 
He  worships  and  servea  falsa  ff^^  being  unable  to  distinguish 
between  tnith  and  lies.  Therefore  it  »  tKat  Ormuzd  in  his  grace 
determined  to  open  the  eyes  of  mankind  by  sending  a  prophet  to 
lead  them  by  the  right  way,  tho  way  of  salvatioiL  Accoruing  to 
later  legend  ( I'd.,  2,  1),  Ormuid  at  first  wished  to  entrust  this  ta.«k 
to  Yima  (Jemshid),  the  ideal  of  an  Iranian  king.  But  Yinia;  the 
secular  man,  felt  himself  unfitted  for  it  and  declined  it.  He  con- 
tented himself  therefore  with  establishing  in  his  paradise  {vara)  a, 
heavenly  kingdom  in  miniature,  to  ser\*e  at  the  same  time  as  a 
I<attem  for  the  heavenly  kingdom  that  was  to  come.  Zoroaster 
at  last,  as  being  a  spiritual  man,  was  found  fit  for  the  mission. 
Zoroaster  eipcrienceu  within  him&elf  the  inward  call  to  seek  the 
amelioration  of  mankind  and  their  deliveraftce  from  everlasting  ruin, 
and  regarded  this  inward  impulse,  intensified  as  it  was  by  means  of 
dreams  and  visions,  as  being  the  call  addressed  to  him  by  God 
Himself.  Like  Mohammed  after  him  he  often  speaks  of  his  con- 
Tersations  with  God.  He  calls  himself  most  frequently  mnnthran 
("prophet"),  ratu  ("spiritual  authority"),  and  saoshyant  (meaning 
**he  who  will  deliver,  that  is  to  say,  when  men  come  to  be  judged 
according  to  their  deeds). 

The  full  contents  of  his  dogmatic  and  ethical  teaching  we  can- 
not gather  from  the  G5.tL^  He  sjteaks  for  the  most  part  only  in 
general  references  of  the  divine  commands  and  of  good  and  eWl 
workc  Among  the  former  those  most  inculcated  are  renunciation 
of  Satan,  adoration  of  Ormuzd,  purity  of  soul  and  body,  and  care 
of  the  cow.  AVe  learn  little  otherwise  regarding  the  practices  con- 
nected with  his  doctrines.  A  ceremonial  worship  is  hardly  men- 
tioned. He  s^ieaks  more  in  the  character  of  prophet  than  in  that  of 
lawgiver.  The  contents  of  the  Gathas  are  essentially  eschatological. 
Revelations  concerning  the  last  things  and  the  future  lot,  whether 
bliss  or  woe,  of  human  souls,  promises  for  true  believers,  thrcatcn- 
ings  for  misbclievera,  his  firm  confidence  as  to  the  future  triumph  of 
the  good — auch  ore  the  themes  continually  dwelt  on  with  endless 
Tariationa. 

It  waa  not  without  special  reason,  Zoroaster  believed,  that  the 
calling  of  a  prophet  should  have  taken  place  precisely  when  it  did. 
It  was,  he  held,  the  final  appeal  of  Ormuzd  to  mankind  at  large. 
Like  John  tho  Baptist  ana  the  Apostles  of  Jesus,  Zoroaster  also 
believed  that  the  fulness  of  time  was  near,  that  the  kinfjdom  of 
heaven  was  at  hand.  Through  the  whole  of  the  Gdthas  nins  the 
inous  hope  that  the  end  of  the  present  world  is  not  far  off.  He 
iiimself  hopes  along  with  his  followcre  to  live  to  see  the  decisive- 
turn  of  thing?,  the  dawn  of  the  now  and  better  aeon.  Ormuzd  will 
lommoB  together  all  his  ]K>wera  for  a  final  decisive  stniggle  and 
break  the  power  of  evil  for  ever ;  by  his  help  the  faithful  willachieve 
the  victory  over  their  detested  enemies,  the  daiva  worshippers,  and 
render  them  powerless.  Thereupon  Ormuzd  will  hold  a  judicium 
univtrtaU  (rCadtfi)  upon  all  mankind  and  judge  strictly  according 
to  jnstice,  punish  the  wicked,  and  assign  to  the  good  the  hoped-for 
reward.  Skitan  will  be  cast,  along  with  all  those  who  have  been 
delivered  over  to  him  to  suffer  the  pains  of  hell,  into  the  abyss, 
where  he  will  thenceforward  lie  powerless.  Forthwith  begins  the 
one  undivided  kingdom  of  God  in  heaven  and  on  earth.  This  is 
called,  sometimes  the  good  kingdom,  sometimes  simply  the  kingdom. 
Here  the  sun  will  for  ever  shine,  and  all  the  pious  and  faithful  will 
live  a  happy  life,  that  no  evil  power  can  disturb,  in  the  fellowship 
of  Ormuzu  and  hU  angels  for  ever. 

Zoroaster's  teacliint^s  show  him  to  have  been  a  fflan  of  a  highly 
apeculative  turn,  faithful,  however,  with  all  his  originality,  to  the 
Iranian  national  character.  With  zeal  fcr  the  faith,  and  boldness 
and  energy,  hs  combined  diplomatic  skill  in  his  dealings  with  his 
exalted  protectors.  His  thinking  is  conseci:tive,  fcelf-restrained, 
practical,  devoid  on  the  whole  of  all  that  might  bo  called  fantastic 


ind  exceaaive,  Hia  fomi  of  expression  la  tangible  and  concrete. 
Hia  system  is  constructed  ou  a  clearly  couceivod  jilan. 

History  and  jMlcr  Vn^loj-infiit  of  2oro<istriauism.  —  Foi  t'  o  great 
mass  of  tlie  people  Zortwister's  dt>ctrine  was  too  abstract  and  tjiirit- 
nalistic.  Popular  faith  instinctively  and  naturally  turns  to  con* 
cretc  plastic  forms  of  godhead  borrowed  from  Burrounding  nature, 
and  thus  it  came  to  pass  that  a  number  of  tho  old  j'^iyan  dixhiitics, 
whom  tho  new  teaching  hod  driven  into  tlio  background,  were  again 
restored  to  their  former  rank,  —  csjwcially  Mithra,  tho  sun-god. 
Besides  him,  in  the  younger  Avista,  Anfihita  (Anditis),  the  goddess 
of  tho  waters,  Tishtrya  (Sinus),  and  other  heavenly  bodies  arc  in- 
voked with  special  preference.  Tho  Gflthus  know  nothing  of  a  new 
belief  which  afterwards  arose  in  the/nimsAi',  or  guardian  nngels  of 
tho  faithful.  Fravashi  properly  means  "confession  of  faith,"  and 
when  personified  comes  to  he  regai'dod  as  a  protecting  spiiit.  Un- 
believers have  no/ravasJii. 

On  the  basis  of  the  new  teaching  arose  a  widely  spread  priesthood 
{dthravan6)  who  systematized  the  doctrines,  oigflnized  and  carried 
on  the  worship,  and  laid  down  tho  minutely  elaborated  laws  for  the 
purifying  ana  keeping  pure  of  soul  and  body  which  are  met  with 
m  tho  Vendidad.  lo  the  last-named  belong  in  particular  the 
numerous  ablutions,  Ixxliiy  chastisements  love  of  truth,  agriculture, 
protection  of  useful  animals,  as  dogs  and  cattle,  the  destruction  of 
noxious  animals,  and  the  proliibitiou  either  to  burn  or  to  bury  the 
deed.  In  tho  worship  the  drink  prepared  from  the  haoma  (Indian 
soma)  plant  had  a  prominent  place.  The  last  things  and  the  end 
of  tho  world  aro  relegnted  to  the  close  of  a  long  period  of  timo  (3000 
years  after  Zoroaster),  when  a  new  Saosh}ant  is  to  be  boru  of  tho 
seed  of  Zoroaster,  the  dead  are  to  como  to  life,  and  a  new  incor- 
ruptible world  to  begin. 

The  religion  of  Zoroaster,  broadly  speaking,  never  spread  beyond 
the  limits  of  Iran,  although  some  isolated  Turaniau  stems  can  be 
reckoned  among  those  who  profess  it.  From  the  East  it  doubtless 
passed  in  the  first  instance  into  Media  and  thence  into  Persia  proper 
(comp.  Persia,  vol.  xviii.  p.  564).  In  the  Persians  of  Herodotus's 
time  we  still  see  the  new  proselytes  who  have  indeed  accepted  the 
creed,  but  not  yet  without  reserve  all  the  religious  usages  which 
accompany  it,  and  least  of  all  those  which  run  completely  counter 
to  sacred  and  immemorial  traditions  of  their  time-honoured  customs. 
According  to  Herodotus  (i.  140),  they  still  refrained  from  exposing, 
at  least  from  openly  exposing,  their  dead  to  dogs  and  vultures,  but 
continued  to  bury  tnem.  This  was  practised  by  the  Wagi  only,  that 
is,  by  the  priesthood,  in  conformity  with  the  priestly  laws.  The 
Persians,  however,  made  so  far  a  concession  to  their  adopted  religion 
that  they  enveloped  their  dead  bodies  in  -ivax,  so  that  the  earth 
might  not  be  defiled. 

After  the  fall  of  the  Achiemenidie  (331  B.C.)  Zoroastrianism  lost 
greatly  in  power  and  dignity.  It  was  subsequently  rehabilitated, 
however,  by  the  Sasauians,  under  whom  it  reached  its  highest 
prosperity.  Protected  by  this  dynasty,  the  priesthood  developed 
mto  a  completely  organized  state  church,  whicn  was  able  to  employ 
the  power  of  the  state  in  enforcing  strict  compliance  with  the  re- 
ligious law-book  hitherto  enjoinea  by  their  unaided  efforts  only. 
The  formation  of  sects  was  at  this  period  not  infrequent  (comp. 
ilA*iiCH.ErsM).  The  Mohammedan  invasion  (636),  with  the  terrible 
persecutions  of  the  following  centuries,  wna  the  death-blow  of 
Zoroastrianism.  In  Persia  itself  only  a  few  followers  of  Zoroaster 
are  now  found  (in  Kirman  and  Yazd).  Tho  Pausees  {q.v.)  in  and 
around  Bombay  hold  by  Zoroaster  as  their  prophet  and  by  the 
ancient  religious  usages,  but  their  doctrine  has  reached  the  stage 
of  a  pure  monotheism. 

Lluratitre. — Sec  under  Zend-Avesta;  also  Windischmann,  ZoroastriKlit 
Siudien,  Berlin,  1SC3.  (K.  G.) 

ZOSIMUS,  a  Greek  historical  writer,  held  public  office 
(Photius  describes  him  as  "comes  et  exadvocatus  fisci ") 
at  Constantinople  some  time  in  the  first  half  of  the  5th 
century.  His  History^  which  is  mainly  a  compilation  from 
previous  authors  (Herennius  Dexippus,  Eunapius,  Olympio- 
dorus),  consists  of  six  books  :  the  first  sketches  very  briefly 
the  history  of  the  early  emperors  from  Augustus  to  Dio- 
cletiau  (305);  the  second,  third,  and  fourth  deal  more 
copiously  with  the  period  from  the  accession  of  Constantiua 
and  Galerius  to  the  death  of  Theodosius ;  the  fifth  and 
sixth  cover  the  period  between  395  and  410.  The  work 
is  apparently  unfinished.  Tho  style  is  characterized  by 
Photius  as  concise,  clear,  and  pure.  The  historian's  object 
was  to  account  for  the  decline  of  tho  Roman  empire  from 
the  pagan  point  of  view,  and  in  this  undertaking  he  has  at 
various  points  treated  the  Christians  with  some  unfairness. 

A  Latin  vcr&ion  of  the  Uisiory  was  published  by  Leunclavius  in 
1576  (Basel,  fol.),  and  in  1581  H.  Stephanns  added  the  Greek  text 
of  the  first  two  books  to  liis  edition  of  Herodian.  All  the  six  books 
were  published  by  Sylburgius  in  vol  iii.  of  his  liomanee  Eistoria 
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Seri'ptora  Grxei  ilinom  ff  rankfert,  1590).  There  have  been  Mveral 
•ubseqnent  editions  ;  thit  of  Reitemeier  (Lcipsic,  1784)  was  re- 
sJitcd  bv  Bckker  for  Niebuhr's  Corpus  Striflorum  Sistoria  By- 
uintinm  (Bonn,  1837).  Zosimos  was  translated  into  French  by 
Coasin  in  1678  ;  into  English,  anonymously,  in  1684  ;  and  into 
German  by  S«ybold  and  Heyler  in  1801-5. 

ZOSIML'S,  bishop  of  Rome  from  18th  March  417  to 
25th  December  418,  succeeded  Innocent  I.  and  was  fol- 
lowed by  Boniface  L  For  his  attitude  in  the  Pelagian 
controversy,  see  Pexagics  (voL  x\iii.  p.  472).  He  took  a 
decided  part  in  the  protracted  dispute  in  Gaul  as  to  the 
jurisdiction  of  the  see  of  Aries  over  that  of  Vienne,  gi^-ing 
energetic  decisions  in  favour  of  the  fori  '.T,  but  without 
settling  the  controversy. 

ZOSTUROPS,'  originally  the  scientific  name  of  a  genus 
of  birds  founded  by  Vigors  and  Horsfield  (TTans.  Linn. 
Society,  iv.  p.  235)  on  an  Australian  species  called  by 
them  Z.  dortalis,  but  subsequently  shown  to  be  identical 
with  the  Certhia  cxrultscens,  and  also  with  the  Sylvia 
lateralis,  previously  described  by  Latham.  Latterly  the 
name  has  been  Anglicized  in  the  same  sense,  and,  whether 
as  a  scientific  or  a  vernacular  term,  applied  to  a  great 
number  of  species-  of  little  birds  which  inhabit  for  the 
most  part  the  tropical  districts  of  the  Old  World,  from 
Africa  to  most  of  the  islands  in  the  Indian  and  Pacific 
Oceans,  and  northwards  in  Asia  through  India  and  China 
to  Amurland  and  Japan 

The  birds  of  this  group  are  mostly  of  unpretending  appearance, 
the  plumage  above  being  generally  either  mousc-col6ured  or  greenish 
olive  ;  but  some  arc  sufliciently  varied  by  the  white  or  bright  ycUow 
of  their  throat,  brea-st,  or  lowtrr  ports,  and  Rcveral  have  the  flanks  of 
a  more  or  less  lively  bay.  It  is  remarkable  that  several  islands 
are  inhabited  by  two  perfectly  distinct  species,  one  belonging  to  the 
brown  and  the  other  to  the  green  section,  the  former  being  wholly 
insular.  The  greater  number  of  ajiecies  seem  to  be  confined  to  single 
islands,  often  of  very  small  area,  but  others  have  a  very  wide  dis- 
tribution, and  much  interest  has  been  excited  by  the  undoubted  fact 
that  the  type-species,  Z.  acrulexcns,  has  of  late  years  largely  ex- 
tended its  range.  First  described  from  New  South  Wales,  where  it 
is  very  plentiful,  it  had  been  long  known  to  inhabit  all  the  eastern 
fort  of  Australia.  In  185(!  it  was  noticed  by  naturalists  as  occur- 
ring in  the  South  Island  of  New  Zealand,  when  it  became  known 
to  the  Maories  by  a  name  signifying  *'  Stranger,"  and  to  tlie  English 
settlors  as  the  "  Blight-bird,"  •  frcra  ite  clearing  the  fruit-trees  of 
a  blight  by  which  they  had  lately  been  affected.  It  soon  after 
appeared  in  the  North  Island,  where  it  siieedily  became  common, 
and  it  has  thence  not  only  spread  to  the  Chatham  Islands,  but,  as 
Sir  Walter  Buller  sUUs  {Birds  X.  Zealand,  ed.  2,  i.  p.  79),  it  has 
been  met  with  in  considerable  numbers  300  miles  from  land,  as 
though  in  search  of  new  countries  to  colonize.  Yet  this  author  be- 
lieves it  to  be  indigenous  to  the  vi^t  coast  of  the  South  Island,  and 
Sir  James  H'— ti-  join*  in  thrit  npinion.  If  they  be  right,  it  is, 
however,  pr  .  ■  it  year  before  mentioned  it  must 

have  been  y  small  district,  and  the  only 

aasignablc  u_ .:.  .-^ „    j  rapidly,  when  it  did  e.\tcnd  its 

range,  is  that  of  a  large  surplus  jfopulation  unable  to  find  a  living  at 
home.  It  is  known  to  projw\^s*e  at  a  high  rate  of  increase,  ana  at 
times  nun>'  ...    ,  i    jppufjntiy  f^f  ^y^nt  of  food. 

In  any  c-i  Zosterops  must  bo  a  compara- 

tively mc-i  •  I'i* 

All  the  species  of  Zosterops  are  sociable,  consorting  in  largo 
flocks,  which  only  *ep«ntA  on  the  apprnarh  of  the  pairing  season. 
'"'*':*       '         '     '        '  '     ]>1acod — sometimes 

tixed  in  an  upright 

;  .tlcM  eggs,  thereby 

:.uui  scleral  u[  tlio  grouiu  vl  birds  to  which  they 

it  allied.     Though  mainly  insectivorous,  the  hirtls 

">  i  cit  fruits  of  various  kinds  and  in  such  quantities 

1  1  U  fiiHrHip.ifpoi  tkhil  wC',  whf-nee  th«  word  sliotild  Iw 
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as  to  be  at  times  injorious.  The  habits  of  Z.  acrulescens  have  been 
well  described  by  Sir  W.  Buller  (u(  supra),  and  those  of  a  species 
peculiar  to  Ceylon,  Z.  uylontnsis,  by  Col.  I^'gge  (B.  Ceylon,  p.  586), 
while  those  of  the  widely-ranging  Indian  Z.  palpebrosa  and  of  the 
South-African  Z,  capcHsis  have  been  succinctlv  treated  by  Jerdon 
(B.  India,  u.  p.  266)  and  Mr  Layard  (B.  South  AJriea,  p.  1161  re- 
si>cctively. 

It  is  a  remarkable  and,  if  capable  of  explanation,  wonld  doubtless 
be  an  instructive  fact  that  the  largest  known  species  of  the  genus, 
Z.  alhigularis,  measuring  nearly  6  inches  in  length,  is  confined  to 
so  small  a  spot  as  Norlolk  Island,  w^ere  also  another.  Z.  fenui'. 
rostris,  not  much  less  in  size,  occurs  ;  while  a  third,  of  intermediate 
stature,  Z.  strenua,  inhabits  the  still  smaller  Lord  Howe's  Island. 
A  fourth,  Z.  vatensis,  but  little  inferior  in  bulk,  is  found  on  one  of  the 
New  Hebrides  ;  but,  after  these  giauts  of  their  kiud,  the  rest  fall 
off  considerably,  being  from  one-fifth  to  one-third  less  in  length, 
and  some  of  the  smaller  species  hardly  exceed  3)  inches  from  end 
to  end. 

The  afiinities  of  the  genus  Zosterops  are  by  no  means 
clear.  Placed  by  some  writers,  if  not  systematists,  with 
the  Paridx  {cf.  Titmouse),  by  others  among  the  ileli- 
phagid-x  (cf.  Honet-Eatee),  and  again  by  others  with  the 
Xectariniids  {cf.  ScjrBiED),  the  structure  of  the  tongue,  as 
shown  by  Dr  G&dow  (Proc.  Zool.  Society,  1883,  pp.  63, 
68,  pi.  xvL  fig.  2),  entirely  removes  it  frota  the  first  and 
third,  and  from  most  of  the  forms  generally  included  among 
the  second.  On  the  whole  it  seems  safest  to  regard  the 
genus,  at  least  provisionally,  as  the  type  of  a  distinct 
Family — Zosteropidsc — as  Families  go  among  Passerine 
birds;  but,  whether  the  Australian  genera  Melithreptus  and 
Plectrorhamphus  (otherwise  Plectrorhyncha)  should  bo  in- 
cluded under  that  heading,  as  has  been  done,  remains 
to  be  proved,  and  in  the  meanwhile  may  be  reasonably 
doubted.  (a.  k.) 

ZOUCH,  Richard  (<■.  1590-1661),  a  distinguished 
writer  on  civil  and  international  law,  was  bom  at  Anstey, 
Wiltshire,  about  the  year  1590.  He  was  educated  at 
Winchester  and  afterwards  at  Oxford,  where  he  became 
a  fetlow  of  New  College  in  1G09.  In  1613  he  published 
a  poem  entitled  The  Doit,  or  Passages  of  Cosmography, 
which  he  dedicated  to  his  relative  Edward,  Lord  Zouch, 
warden  of  the  Cinque  Ports.  He  was  admitted  at  Doctor's 
Commons  in  January  1618,  commenced  LL.D.  in  April 
1619,  and  was  appointed  regius  professor  of  law  at  Oxford 
in  1620.  In  1625  he  became  princi|>al  of  St  .Vlban  Hall 
and  chancellor  of  the  diocese  of  Oxford  ;  in  1641  ho  was 
made  judge  of  the  High  Court  of  Admiralty.  Under  the 
Commonwealth,  having  submitted  to  the  Parliamentary 
visitors,  be  retained  his  university  appointments,  though 
not  his  ju4gcship  ;  this  last  he  resumed  at  the  Restoration, 
dying  soon  afterwards  at  his  apartments  in  Doctor's 
Commons,  London,  on  1st  March  1661. 

He  published  Ehmenta  jurisprutlrntiw  (1629),  Daeripdo  juris 
eijudicii  fevdalis,  Sfcundum  ecnsuriudines  Xfcdiolani  ft  Xonnanuise, 
pro  inlrodurtione  ad  juruiprudentiam  Angticanam  (1634),  DescriUio 
juris  ri  Juiiicii  temporalis,  secundum  eonsuetudines  feudata  ei  Xor- 
mannicas  (1636),  Descriptio  juris  e{  judicii  eeelesi'i  '  vi 

canones  et  consuciudines  Anglicanas  (1636).  Dfscr.  ■( 

judicii sacri,  .  .  .  militaris,  .  .  .  man/iini  (1640),  .'  ; 

fceialis  tire  juris  inter  grnlts  .  ,  .  expliailto  (1650),  and  SultU-j 
fusrsiionis  de  trgati  deiinqurntis  judie*  coinj^iente  (1G57).  In  virtue 
of  the  la-.t  two  he  has  the  distinrtion  of  being  one  of  the  earliest 
systomntic  wi iters  on  iutemntional  law 

ZSCUOKKE,  JoHANN  HEiNRicn  Danto,  (1771-1848), 
German  author,  was  boni  nt  Magdeburg  on  22d  March 
1771.  II«  was  educated  at  the  cloi.ster  school  of  his  native 
place  and  nt  the  g)mn.isiiim  of  AltsUidt.  As  a  youth  ho 
spent  some  time  v^'ith  a  romi>any  of  .strolling  l>l.■»yer^  but 
afterwards  ho  attended  the  univcrKity  of  Fmnkfort-on-thc- 
Oder,  where,  in  1792,  ho  became  a  privnt-dorcnt.  He 
crcAtod  much  scnsatinn  by  two  citmvngant  plnya,  Alxillino, 
drr  grosse  Bandit  (1794)  nnd  Julius  ton  Satsen  (1796), 
tho  sucrCM  of  which  shows  how  urgent  wns  the  need  for 
the  elevating  influcnco  of  tho  dramatic  writings  of  Goclho 
and  Schiller.     The  Prussian  GovcmmoDt  having  declined 
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to  intke  him  k  full  professor,  ischokko  tii  1795,  after  some 
time  spent  in  travel,  settled  in  the  Grusons,  where,  in  asso- 
ciation with  the  burgomaster  Tscharncr,  ho  conducted  an 
educational  institution  in  the  castle  of  Keichenau.  In 
recognition  of  his  services  the  authorities  of  the  Orisons 
gave  him  the  rights  of  a  citizen,  and  in  179S  ho  associated 
lis  nama  permanently  with  the  country  by  the  publica- 
tion of  his  GttchicftU  d(i  Freistaatt  Jer  drei  Biinde  in 
JiMatifH.  The  political  disturbances  of  this  year  compelled 
him  to  close  his  institution  ;  but,  being  a  man  of  great 
resource  and  cnerg}',  he  was  able,  during  the  revolutionary 
period  which  now  began  in  Switzerland,  to  enter  upon  a 
new  and  more  important  career.  Ho  was  sent  ^s  a  deputy 
to  Aarau,  where  he  was  made  head  of  the  educational  de- 
jiartment.  Afterwards  he  was  sent  as  Government  com- 
missioner to  Unterwalden,  and  his  authority  was  ultimately 
extended  over  the  cantons  of  Uri,  Schwyz,  and  Zug.  In 
this  high  office  Zschokke  distinguished  himself  by  the 
vigour  of  his  administration  and  by  the  enthusiasm  with 
which  he  devoted  himself  to  the  promotion  of  the  interests 
of  the  poorer  classes  of  tho  con^munity.  In  1 800  he  re- 
organized the  institutions  of  the  Italian  cantons,  and  then 
he  became  lieutenant-governor  of  the  canton  of  Basel. 
Zschokke  retired  for  a  while  from  public  life  when  tho 
central  Government  at  Bern  proposed  to  re-estr.blish  the 
federal  system,  but  after  the  changes  effected  by  Bonaparte 
he  entered  the  service  of  the  canton  of  Aargau,  with  which 
lie  remained  connected.  In  1801  ho  attracted  attention 
by  his  Geschichte  voih  Kampfe  und  Vntergange  der  echweiz- 
trischen  Berg-  und  Wald-Cantone.  Through  his  Schtvei:cr- 
hot(,  the  publication  of  which  began  in  1804,  be  exercised 
a  wholesome  influence  on  public  afl'airs ;  and  the  like  may 
be  said  of  his  Mitcetlen  der  ntuesten  Welthtnde,  issued  from 
1807  to  1813.  ■  In  1811  he  also  started  a  monthly  peri- 
odical, the  ErheiUrungen.  He  wrote  various  historical 
works,  the  most  important  of  which  is  Des  Sckweizerlandes 
Geschkhte  fiir  das  Schiceizervolk,  published  in  1822.  He 
was  also  the  author  of  BUder  am  der  Schwei:,  and  of  a 
series  of  popular  tales  which  greatly  extended  his  reputa- 
tion,— Der  Creole,  Alamontade,  Jonathan  Frock,  Das  Cold- 
inacherdorf,  and  Meisler  Jordan.  In  Slunden  der  Andacht, 
which  was  widely  read,  he  expounded  in  a  rationalistic 
spirit  what  seemed  to  him  the  fundamental  principles  of 
religion  and  morality.  Selbstschau  is  a  kind  of  autobio- 
graphy. Zschokke  was  not  a  great  original  writer,  but 
he  secured  for  himself  an  eminent  place  in  the  literature 
of  his  time  by  his  enthusiasm  for  modern  ideas  in  politics 
and  religion,  by  the  sound,  practical  judgment  displayed 
in  his  works,  and  by  the  energy  and  lucidity  of  his  style. 
He  died  on  27th  June  1848. 

An  edition  of  his  selected  works,  in  forty  volumes,  was  isroed  in 
182i-2d.  In  1851-54aneditionin  thirty-five  volumes  was  published. 
There  are  biographies  of  Zschokke  by  iliinch  and  by  Emil  Zschokke. 

ZUCCAKO,  or  ZuccHZEO,*  the  name  of  two  Italian 
painters. 

L  Taddeo  Zcccabo  (1529-1566),  one  of  the  most 
popular  painters  of  the  so-called  Roman  mannerist  school, 
was  the  son  of  an  almost  unknown  painter  at  St  Angclo  in 
"ado,  called  Ottaviano  Zuccaro,  where  ha  was  born  in 
1529.  While  yet  a  boy  Taddeo  found  his  way  to  Rome  ; 
and,  though  suffering  great  hardships  from  poverty  and 
want  of  friends,  he  succeeded  at  an  early  ago  in  gaining  a 
knowled^'e  of  [lainting  and  in  finding  patrons  to  employ 
him.  His  first  start  in  life,  while  only  seventeen  years 
old,  was  due  to  a  pupil  of  Correggio,  named  Daniele  da 
Parma,  who  engaged  him  to  assist  in  painting  a  series  of 
frescos  in  a  chapel  at  Vitto  near  Sora,  on  the  borders  of 
the  Abruzzi.  After  that  Taddeo  returned  to  Rome  in 
1548,  and  began  his  career  as  a  fr&co  painter,  by  cxecut- 
'  So  spelt  bjr  "Vasal  . 


ing  a  series  of  scenes  in  monochrome  from  the  life  of 
Furius  Camillus  on  tho  front  of  tho  iialaco  of  a  wealthy 
Roman  named  Jacoiio  Mattel.  From  that  time  his  success 
was  assured,  and  for  the  rest  of  his  short  life  ho  was 
largely  employed  by  tho  popes  Julius  III.  and  Paul  XV., 
by  Delia  Rovere,  duke  of  Urbino,  and  by  other  rich  patrons 
of  art  in  Rome  and  elsewhere.  His  best  frescos  were  an 
historical  series  painted  on  the  walls  of  a  new  palace  at 
Caprarola,  built  for  Cardinal  Alcssandro  Farncse,  for  which 
Taddeo  also  designed  a  great  quantity  of  rich  decorations 
in  stucco  relief  after  tho  style  of  Giulio  Romano  and  other 
pupils  of  Raphael.  Nearly  all  liis  paintings  were  in  fresco, 
very  largo  in  scale,  and  often  in  chiaroscuro  or  monochrome; 
they  were  more  remarkable  for  rapidity  of  execution  amd 
a  certain  boldness  of  stylo  than  for  any  higher  qualities. 
Tlie  very  great  estimation  in  which  Taddco's  frsscos  were 
held  is  a  striking  ])roof  of  tho  very  rapid  degradation  of 
taste  which  took  place  during  the  second  half  of  the  16th 
century.  His  work  is  mannered  in  stylo,  artificial  and 
pompous  in  conception,  and  lacks  any  close  or  accurate 
knowledge  of  the  human  form  and  its  movements.  The 
long  chapter  which  Vasari  devotes  to  this  painter  and  hia 
brother  Federigo  is  only  one  of  many  examples  of  the 
writer's  habit  of  giving  undue  prominence  to  the  artists  of 
his  own  time  and  school.  Taddeo  Zuccaro  died  in  Rome  in 
1566  ;  he  is  buried  in  the  Pantheon,  not  far  from  Raphael. 

Taddeo's  easel  pictures  are  less  common  than  his  decorative 
frescos.  A  small  painting  on  copper  of  the  Adoration  of  the 
Shepherds,  formerly  in  tlie  collection  of  James  II.,  is  now  at 
Hampton  Court ;  it  is  a  work  of  very  small  merit.  The  Caprarola 
frescos  were  engraved  and  published  by  Prenner,  Ulustri  Fatti 
Faniesinni  Coloriti  ncl  lical  Palazzo  di  Caprarola,  Rome,  1748-50. 

II.  Federigo  ZuccAKO  (1543-1609),  the  younger  brother 
and  pupil  of  Taddeo,  was  born  in  1543.  In  1550  he  was 
placed  under  his  brother's  charge  in  Rome,  and  during  his 
lifetime  worked  as  his  assistant ;  he  completed  the  Capra- 
rola frescos,  which  were  unfinished  when  Taddeo  died  in 
1566.  In  a  short  time  Federigo  attained  to  an  eminence 
far  beyond  his  very  limited  merits  as  a  painter,  and  was 
perhaps  the  most  popular  artist  of  his  generation.  Prob- 
ably no  other  painter  has  ever  produced  so  many  enormous 
frescos  crowded  with  figures  on  the  most  colossal  scale,  all 
executed  under  the  unfortunate  delusion,  common  in  his 
time,  that  grandeur  of  effect  could  be  attained  merely  by 
great  size  combined  with  extravagance  of  attitude  and  ex- 
aggeration of  every  kind.  Fcderigo's  first  work  of  this 
sort  was  the  completion  of  the  painting  of  the  dome  of 
the  cathedral  at  Florence,  under  the  patronage  of  the 
grand-duke  Francesco  I. ;  the  work  had  been  begun  by  the 
art-historian  Vasari,  who  wrote  in  the  most  generous  lan- 
guage about  his  more  successful  rival.  The  inner  surface 
of  this  beautiful  cupola  was  disfigured  by  Federigo  in  the 
most  tasteless  way.  Regardless  of  the  injury  to  the  appar- 
ent scale  of  the  interior  of  the  church,  he  painted  about 
300  figures,  each  nearly  50  feet  high,  sprawling  with 
violent  contortions  all  over  tho  surface.  Happily  age  has 
so  dimmed  these  pictures  that  their  presence  is  now  almost 
harmless. 

After  this  achievement  Federigo  was  recalled  to  Rome 
by  Gregory  XIII.  to  continue  in  the  Paulino  chapel  of  the 
Vatican  the  scheme  of  decoration  which  had  been  begun 
by  Michelangelo  during  his  failing  years.  A  quarrel  which 
arose  between  the  painter  and  some  members  of  the  papal 
court  led  to  his  departure  from  Italy.  He  first  visited 
Brussels,  and  there .  made  a  eerioi!  of  cartoons  for  the 
tapestry-weavers.  Thence,  in  1574,  Federigo  passed  over 
to  England,  where  his  fame  was  already  knoin,  so  that 
he  at  once  received  a  large  number  of  commissions  to 
paint  the  portraits  of  various  distinguished  persons,  among 
them  Queen  Elizabeth,  Idary  Queen  of  Scots''  Sir  Nicholas 
'  Encraved  by  Vertue. 
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Bacon,  Sir  Francis  Walsmgnam,  Lord  High  Admiral 
Howard,  and  others.  A  curious  full-length  portrait  of 
Elizabeth  in  fancy  dress,  now  at  Hampton  Court,  is  attri- 
buted to  this  painter,  though  very  doubtfully.  Another 
picture  in  the  same  collection  appears  to  be  a  replica  of 
his  painting  of  the  Allegory  of  Calumny,  as  suggested  by 
Lucian's  description  of  a  celebrated  work  by  Apeiles ;  it 
was  the  satire  in  this  directed  against  some  of  his  courtier 
enemies  which  was  the  immediate  cause  of  the  pope's  dis- 
pleasure and  Federigo's  temporary  exile  from  Rome.  His 
success  as  a  painter  of  portraits  and  other  works  in  oil 
was  more  reasonable  than  the  admiration  expressed  for  his 
colossal  frescos.  A  portrait  of  a  Man  with  Two  Dogs  in 
the  Pitti  Palace  at  Florence  is  a  work  of  some  real  merit, 
as  is  also  the  Dead  Christ  and  Angels  in  the  Borghese 
Gallery  in  Rome.  After  a  short  exile  Federigo  was 
pardoned  by  the  pope  and  recalled  to  Rome  to  finish  his 
work  on  the  vault  of  the  Pauline  chapel.  In  1585  he  was 
invited  by  Philip  [I.  of  Spain  to  decorate  the  new  Escorial 
at  a  yearly  salary  of  2000  crowns.  He  accepted  this  offer, 
and  worked  at  the  Escorial  from  January  15S6  to  the  end 
of  15S8,  when  ho  returned  to  Rome.  He  there  founded 
in  1595,  under  a  charter  confirmed  by  Sixtus  V.,  the 
Academy  of  St  Luke,  of  which  he  was  the  first  president. 
This  is  still  the  chief  academy  of  painters  in  Italy,  and 
its  organization  suggested  to  Sir  Joshua  RejTiolds  his 
scheme  for  founding  the  English  Royal  .\cademy. 

Federij,o,  like  his  contemporary  Giorgio  Vasari,  aimed 
at  being  an  art  critic  and  historian  as  well  as  a  practical 
artist,  but.  with  very  different  success.  His  chief  book, 
L'ltUa  <U  Pittori,  Scultori,  (d  Architetti  (Turin,  1C07),  is  a 
senseless  mass  of  the  most  turgid  bombast.  Little  can  be 
said  in  praise  of  his  smaller  works,  consisting  of  two 
volumes  printed  at  Bologna  in  1608,  describing  his  visit 
to  Parma  and  a  journejrthrough  central  Italy. 

Federigo  was  raised  to  the  rank  of  a  cavaliere  not  long 
before  his  death,  which  took  place  at  Ancona  in  1609. 

For  both  Ti'lleo  nnj  FcJcrigo  Zuccaro,  sec  Vasari,  pt  iiL,  and 
Idnzi,  Storia  PUlorica,  Roniaii  School,  epoch  iii.  (J.  H.  .\L) 

ZUG,'  a  canton  of  Switzerland,  ranking  as  eighth  in 
the  Confederation.  It  includes  the  districts  round  the 
Lake  of  Egeri  and  on  both  shores  of  the  northern  halt  of 
the  Lake  of  Zug,  and  is  the  smallest  undivided  canton 
both  in  area  and  in  population.  Its  total  area  is  923 
square  miles,  75  of  which  are  classed  as  productive  (forests 
12-5),  while  of  the  r'jst  13  are  covered  with  lakes.  The 
highest  point  in  the  canton  is  the  Wildspitz  (5191  feet), 
the  culminating  peak  of  the  Rossberg  ridge.  The  popu- 
lation wa.s  22,991  in  1880,  an  increase  of  2001  on  that  of 
1870,  the  numbers  of  men  and  women  being  nearly  equal. 
German  is  the  native  tongue  "of  22,592,  and  21,731  arc 
Roman  Catholics.  Till  1811  Zug  was  in  the  diocese  of 
Constance,  but  on  the  reconstruction,  of  the  diocese  of 
Bawl  in  1828  it  was  assigned  to  it.  The  capital  is  Zug 
(1924  inhabitanuin  1880);  Baar  has  a  population  of  3896. 
The  territory  of  Zug  is  very  fertile  and  tho  population 
mainly  agricultural.  Cattle  and  fruit  arc  among  the  chief 
articles  of  export,  rau?h  cider  and  "  kirschwa-sscr  "  btiiig 
manufacti:«<l.  Tho  Xovrn  of  Zug  is  connected  by  railway 
with  L'lccmS  and  Zurich,  and  a  railway  is  planned  to 
Arth,  which  will  connect  Zug  directly  with  the  St  Gott- 
hard  lino.  On  3th  July  1887  a  landslip  carried  the  houics 
of  a  fcmall  portion  of  the  capital,  as  in  113.'"',  into  the  lake. 

Tli'  t..i-ii  nt  T  ■:.  r.  •  i.-nlinne.!  in  II.'S.  In  1273  it  w«s 
lKiu:;hl  l.j-  I!  ;1  .i[  t,    J  II  i;  •    ,.,■•  from  Ann«,  the  hrire«i  of  Kyhiir;; 

■  n'i  nifo  of  Hlirrliir  '  '  ''\f  ca'let  lin^     'M   ■    ' i<l  in 

ViH   I>art   of  in    1  vallry  of   I.  1    hy 

Ku'Iolpb  u  u^r.iri' .  »f!)..'  n.i  ,'iwtl 

Xn  iovtmi,  il'  .  ;.>  llarl- 

*  lU  nam'  '  .-u^,"  lucau. 
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mann  (Rudolph's  son\  vIkOM  death  in  1281  prevented  the  marriaje 
taking  place.  The  town  of  Zug  was  governed  by  a  mayor,  apnointcl 
by  the  Hapsburgs,  and  a  council,  and  was  inuth  favoured  by  that 
family.  Several  country  districts  (Baar,  Jleoiingcn,  and  Egeri) 
had  each  its  own  *'  landsj^emeiude,"  but  were  governed  by  one 
baililT,  also  appointed  by  the  Hapsborg*;  these  were  known  as  th; 
".Vusscr  Amt,"  and  were  always  favourably  di3[>os<d  to  the  Con- 
federates. Duke  Leopold  of  Austria  was  defeated  on  15th  November 
1315  by  the  Confederates  at  Jlorgarteu  Tass,  in  the  territory  of  Zu^ 
(see  SwiTZESLANO,  vol.  xxiL  p.  "S3  sq.).  On  27th  January  135i 
both  the  town  of  Zug  and  the  Ausscr  Amt  entered  the  Confedera- 
tion, the  latter  being  received  on  exactly  the  same  terms  as  tho 
town  (and  not,  as  was  usual  in  the  case  of  coujitry  districts,  as  a 
subject  land)  ;  but  in  September  1352  Zug  had  to  acknowledge  its 
own  lords  again,  and  iu  1355  to  break  nlf  its  connexion  \vittt  the 
League.  But  about  1361  the  town  and  the  Ausser  Amt  were  re- 
covered for  the  League  by  the  men  of  Schuyz,  and  from  this  time 
Zug  took  part  as  a  full  member  in  all  the  acts  of  the  League.  Iu 
1379  tlie  emperor  Wenccslaus  exempted  Zug  from  all  external  juris- 
dictions ;  iu  13S9  the  Hapsburgs  renounced  their  claitus,  reserving 
only  ;in  the  trvaty  of  1391)  an  annual  payment  of  tnenty  silver 
marks,  which  came  to  an  end  in  lirs.  In  1100  Wcnceslaus  gave 
all  criminal  jurisdiction  to  the  town  only.  The  Ausser  Amt  then, 
in  1101.  claimed  that  the  banner  aud  seal  of  Zug  should  be  kept 
in  one  of  the  country  districts,  and  were  sunjKjrted  in  this  claim 
by  Schwyz.  The  matter  was  Jinally  settled  by  arbitration  :  the 
banner.  &c.,  wa.s  to  be  kept  in  the  town  (access  being  allowed  to 
the  others),  whilst  the  Ausser  Amt  was  fined  aud  Schwyz  also. 
Finally  in  1415  the  right  of  electing  their  landamniann  was  given 
to  Zug  by  the  Confederates,  and  a  share  in  the  criminal  jurisdictioii 
was  granted  to  the  .\usser  Amt  bySigtsmund.  In  1385  Zug  joined 
the  league  of  the  Swabian  cities  apainst  Leopold  and  shared  in  tliv 
victory  of  Scmpach  (9lh  July  13S6),  as  well  as  in  the  various  Argo- 
vian  (1115)  and  Thurgovian  (IIGO)  conquests  of  the  Confederate;*, 
aud  later  in  those  in  Italy  (1512),  having  already  taken  part  In 
the  occuiation  of  the  Val  d'Ossola  (111011,  1117-22).  Iktwceu 
1379  ana  1170  Zug  had  acquired  various  districts  in  her  own 
neighbourhood,  which  were  ruled  till  17/8  by  tho  town  and  the 
Ausser  Amt  as  subject  lands. 

At  the  time  of  the  Reformation  Zug  clung  to  the  old  faith  and 
was  a  member  of  the  "  Christliche  Vcieinigung  "  of  1529.  In  156S 
Zug  became  a  member  of  the  Golden  League.  From  1729  to  173tJ 
the  canton  was  distracted  by  violent  disputes  as  to  the  distribution 
of  tho  French  pensions.  In  1798  it  opposed  the  French,  fon»eJ 
part  of  the  Tellgau,  and  later  one  of  the  districts  of  the  cAii Ion  of 
the  Waldstattcn  (of  which  in  1799  it  became  th**  capital)  in  the 
Helvetic  republic.  In  1S03  it  regained  its  indcpendeucc  is  a  sepa- 
rate canton,  and  by  the  constitution  of  1S15  the  "  lantlsgemeinde '* 
or  assembly  of  all  the  citizens  (existing  for  both  districts  since  1352) 
became  a  botly  of  electors  to  choose  a  cantonal  cotiuril.  The  reform 
movement  of  1830^did  not  affect  tho  canton,  which  in  1S13  was  a 
member  of  the  Sonderbund  and  8h.irt>d  in  tho  war  of  1S17.  Both 
in  ISIS  and  iu  1871  it  voted  against  the  acceptance  of  the  Fedciil 
constitntions.  In  ISIS  the  remaining  functions  of  tho  "lands- 
gemeinde"  were  abolished  by  tho  Liberals.  Its  present  constitu- 
tion dates  from  1873-76,  and  was  amended  in  ISSl.  There  is  « 
legislature  of  seventy-three  members,  fifty -eight  (one  to  every  100 
inhabitants)  elected  in  the  communes  and  liftecn  by  the  whole 
population,  both  classes  holding  olTicc  for  three  years  ;  tho  execu- 
tive, of -seven  memlxirt,  is  elected  by  the  communes  for  three  years. 
By  the  "  facultitivo  or  oolicmal  referendum,"  in  case  of  a  deminil 
by  onc-thinl  of  llio  mcmlwrs  of  the  legislative  assembly  or  by  .''I'O 
citizens  any  law,  and  any  resolution  involving  a  capital  expendi- 
ture of  40,000  or  an  annual  one  of  10,000  francs,  must  b«  subuutttd 
to  a  direct  popular  vote. 

ZULLA,  as  Salt  writes  tho  name,  or  ZfL.v  (TTmlla, 
DiMa),  as  it  is  also  written,  is  a  village  near  the  head  of 
Anncsley  Bay  on  tho  African  coast  of  the  Red  Sea.  It 
derives  iUs  only  interest  from  ruins  in  its  vicinity  which 
are  generally  supposed  to  mark  the  site  of  the  ancient  cm- 
|>orium  of  Adulis  ('A^orAi?,  'A&ov\ti),  the  port  of  Axum 
and  chief  outlet  in  tho  early  centuries  of  our  era  for  the 
ivory,  hides,  slaves,  and  other  exports  of  tho  interior. 
Cosmas  Indicoplcustes  saw  here  an  inscription  of  Ptolemy 
Euergetcs  (217-222  B.C.) ;  and  hence,  as  tho  earliest  men- 
tion of  Adiilis  is  found  in  tho  geographers  of  thoHrst  cen- 
tury after  Christ,  it  is  conjectured  that  the  toyn  must  have 
previou.ily  existed  under  another  name  and  may  have  been 
tho  Berenice  Panchrysu.s  of  tho  Ptolemies.  The  ruins  in 
question,  Xvhich  are  not  very  extensive  or  rcmarkAblo.  are 
described  by  Hiippcl,  titiir  in  Al'y»i»irn,  i.  2C6  (1838); 
SCO  also  liohlld  iu  ZiiUchr.  J.  Givtl./.  i'nliunJc  in  Btriin, 
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ill.  .  .  .  (1868),  »nd,  for  further  references  to  ancient  and 
modem  lourcee,  tlie  editions  of  the  Prrij^iia  by  C.  Milllcr 
(Gto^.  Gr.  MiH.,  L  '2:>0)  nnd  Kabriiius  (lt<S3).  An  Italian 
protectorate  over  the  district  of  ZuUa  was  proclaimed  in 
1S8j<. 

ZULULAND,  a  territory  of  South  Africa,  lying  to  the 
north  of  the  colony  of  Natal,  with  a  coast-lino  of  about 
130  tnilea  (sco  toL  i.  pi.  II.).  It  is  occupied  chiefly  by 
Zolu  tribes  i,but  since  its  conquest  by  England  in  1879  a 
Boer  republic,  known  as  the  New  Republic,  has  been  carved 
oat  of  it,  which  extends  into  the  cefttre  of  the  country  from 
the  Transvaal  on  its  north-west,  and  comprises  an  area  equal 
to  nearly  one-half  of  the  remaining  portion  of  Zululand. 
This  portion  is  composed  of  a  strip  of  country  adjacent  to 
Natal,  l>'ing  to  the  south  of  the  Umhlatuzi  river,  and  the 
district  extending  alsng  the  coast  to  the  north  of  that  river 
for  a  distance  inland  varying  from  50  to  70  miles.  The 
former  piece  of  .-ountry  has  been  known  since  18S2  as  the 
Zulu  Reserve.'  It  is  bounded  on  the  south-west  by  the 
Tugela,  Buffalo,  and  Blood  rivers,  the  last-named  being  one 
of  the  borders  of  the  Transvaal  Republic. . 

.Zululand  presents  very  varied  physical  features  :  undu- 
lating country  covered  with  mimosa  "bush,"  in  some  parts 
very  densely,  alternates  with  wild  and  fantastically  broken 
scenery,  and  thickly-wooded  precipices  and  ravines,  and 
these  again  with  grass-clad  hills.  Two  considerable  forests 
exist  in  the  country, — one,  the  Ingome  Forest,  lying  in 
horthem  Zululand,  just  within  the  territory  recently  ceded 
to  the  Boers,  the  other  upon  the  Natal  border.  These  pro- 
dace  the  varieties  of  timber  mentioned  under  Natal.  The 
wholesale  destruction  of  woods  for  domestic  -purposes, 
which  has  robbed  that  colony  of  much  of  its  beauty,  and 
is  believed  to  have  seriously  affected  its  rainfall,  has  not 
proceeded  very  far  at  present  in  Zululand.  The  mineral 
reaources  of  the  country  have  yet  to  be  investigated,  but 
gold  has  been  recently  found  in  the  Reserve.  The  rivers, 
like  those  in  Natal,  are  rapid  streams  of  small  volume, 
mnning  over  rocky  beds ;  the  Tugela  river  is  the  most 
considerable.  The  climate  differs  but  little  from  that  of 
Natal.  The  country  is  very  healthy  for  the  most  part ; 
but  horse  sickness  prevails  in  the  valleys  in  the  hot  season, 
and  the  swampy  neighbourhood  of  St  Lucia  Bay,  a  lagoon 
lying  at  the  mouth  of  the  Umfolosi  river,  is  uninhabitable. 
Like  the  Natal  natives,  the  Zulus  cultivate  the  ground  very 
Buperficially,  planting  maize,  gourds  of  several  kinds,  and 
a  grain  from  which  a  light  beer  is  prepared.  Cattle,  the 
sole  wealth  of  the  people,  were  at  one  time  very  numerous 
in  the  country,  and  also  goats.  A  few  of  the  "iiiefs  use 
horses. 

Long  after  big^game  had  become  scarce  in  Natal,  Zulu- 
land  offered  excellent  opportunities  to  the  sportsmaq.  It 
still  has  antelopes  of  various  kinds,  includfng  a  few  koodoo, 
and,  at  the  mouths  of  the  more  northern  rivers,  hippopota- 
muses ;  but  the  buffalo  and  rhinoceros  are  not  met  with 
farther  south  than  the  densely-wooded  hills  near  the  Um- 
folosi river.  The  Hon  is  not  seen  south  of  the  Lebombo 
Mountains  in  the  north  of  Zululand,  but  the  leopard  and 
smaller  carnivores  are  plentiful  enough  in  the  country. 
Its  natural  history  is  similar  to  that  of  Natal ;  but  indica- 
tions are  not  wanting  in  its  fauna  and  flora  of  its  closer 
proximity  to  the  tropics. 

Lanijuagf. — With  the  exception  of  the  tongues  spoken  by  the 
Hottentot- Bushman  tribes  of  tne  south-west,  the  languages  of  Africa 
from  about  5*  north  of  the  equator  southwards  are  now  recognized 
u  forrning  one  great  family,  for  which  the  designation  Bantu  lias 
been  adopted,  the  word  abarUu  in  Zulu  and  other  members  of  the 
group  denoting  "people"  (plural  inflex  aba,  root  nlu).  The  Zulu 
tongue,  as  that  oi^  a  conquering  and  superior,  race,  extends  beyond 
the  river  Zambc  i,  and  is  often  understood  even  where  anotlier 
langnagc  is  the  vernacular.  In  the  kingdoms  of  I/obengula  and 
Umzila  it  is  the  language  of  the  ruling  classes.  Philologists  speak 
highly  of  the  beauty  and  flexibility  of  the  Bantu  languages,  and 


of  their  grammatical  structure.  To  the  student  of  comparative 
philology*  tliey  offer  a  fieldof  inquiry  of  the  higliest  importance,  hoth 
on  .iccouut  of  the  vast  domain  occupied  by  them  nlnl  of  tlio  deep 
in&i^ht  they  Alford  into  tlio  structure  and  growth  of  litiman  s|>ecch 
in  general.  Thi^  gretit  lingui.'itK'  futnily  occuiiios  about  one-half  of 
Africa,  extending  from  near  the  Niger  uulta  in  tlio  lio.tli-wcst,  and 
'from  Like  Albert  Nyanza  fnrtlier  enst,  to  the  south-eastern  ex- 
tremity ^f  the  continent.  It  thus  comprLsos  such  widely  separated 
jieoples  as  the  Ba-Farami  and  Ba-Kwiri  of  the  Camoroons  region  and 
the  Zulu-Katfres  of  the  south-east  coast  on  the  one  hand,  and  on  the 
otluT  the  Wa-t:anda  of  the  Somerset  Nile  and  the  Ova-Horero  of 
Damaraland  on  the  south-west  coast.  But,  notwithstanding  this 
widespread  range,  and  although  none  of  the  dialects  have  possessed 
any  WTitteu  standard  till  quite  recent  times,  being  in  fact  every- 
where sitokcn  by  iicoplcs  of  low  culture,  the  Bantu  is  distinguiahcd 
above  all  other  great  linguistic  families,  except  perhaps  the  Semitic, 
for  its  astonishing  homogeneous  character.  So  close  is  the  resem- 
blance the  different  branches  bear  to  each  other  that  philologists 
have  been  able  to  describe  in  broad  traits  the  more  salient  features 
of  the  phonetic  system,  structure,  and  syntax  common  alike  to  all. 
They  speak  unconsciously  of  the  Bantu  language,  as  if  it  were  every- 
where essentially  one,  and  this  suqirisinp  uniformity  is  reflected  in 
the  geographical,  and  especially  the  ethnological,  terminology  of 
the  southern  half  of  the  continent.  Thus  the  national  or  tribal 
place  prefix  in  its  various  dialectic  forms — aba,  ba,  ama,  biin,  i-im, 
ova,  tva,  ?;iH,  ap,  ka., — is  of  constant  occurrence  throughout  the 
whole  of  this  region. 

Their  close  uniformity  is  further  shown  in  their  common  phonetic 
system,  whieh  is  at  once  simple  and  harmonious,  requiring  all 
words  to  end  in  a  vowel,  rejecting  all  consonantal  juxtapositions, 
except  a  few  characteristic  nasal  combinations,  such  as  ng,  mb,  nd, 
nt,  nw,  mf,  nk,  ns,  throwing  tho  accent  as  a  rule  on  the  first  vowel 
of  the  stem  {dUso),  and  lastly  repelling  all  harsh  sounds,  except  the 
three  intruding  Hottentot  clicks  in  the  Zulu-Kaffre  group.  Nearly 
all  the  consonantal  sounds,  ranging  from  about  eighteen  to  twenty, 
occur  in  Engli.sh,  while  the  vowel  system  everywhere  corresponds 
to  that  of  Italian.  But  the  most  marked  feature  of  the  Bantu 
tongues  is  their  so-called  allilcrativc  cmicord,  which  has  been  com- 
pared both  to  tho  gender  cc  acordance  of  Ary.in  and  the  progressive 
vowel  harmony  of  Ural-Altaic.  But  it  differs  from  the  former 
inasmuch  as  it  is  initial  and  not  final,  and  extends  to  the  verb  as 
well  as  to  noun,  adjective,  participle,  and  pronoun,  as  if  wo  should 
say  in  Latin,  Doraina  mea  pulehra,  ama  eum.  Thus,  in  the  Kongo 
dialect,  e  kifUuku  kiaku  kicivididi  ezo-no  kiso!okel€=** ihe  coat  you 
lost  yesterday  it  turned  up."  It  differs  from  the  Ural-Altaic  system 
inasm::ch  as  tho  concordance  is  regulated,  not  by  the  root  vowel 
influencing  those  of  the  agglutinated  postfixes  (see  Ural-Altaic), 
but  by  the  prefixed  particle,  the  true  nature  of  which  has  not  yet 
been  determined.  But  a  comparative  study  of  the  Bantu  tongues 
shows  that  in  tho  archaic  language  whence  all  descend  each  noun 
had  a  proper  prefix  of  its  own,  which  prefix  determined  both  the 
class  to  which  the  noun  belonged  and  the  concordance  of  all  words 
in  the  sentence  dependent  on  that  noun.  That  such  is  the  correct 
view  is  evident  from  the  fact  that,  even  where  the  noun  has  lost 
its  prefix,  as  sometimes  happens,  this  prefix  nevertheless  reappears 
in  the  dependent  adjective,  thus  revealing  its  original  form.  "We 
sec,  for  instance,  that  nii—  "  tree  "  was  originally  in  the  plural  mi- 
nti,  because  the  following  a<ljective  still  takes  mi,  as  in  nti  miandu-elo 
=  "small  trees."  Bleek,  the  true  founder  of  Bantu  philology,  hf.s 
determined  in  the  organic  language  eighteen  such  prefixes  which 
still  persist  to  a  greater  or  less  extent  in  the  different  branches,  and 
have  in  some  even  been  added  to,  as  Ji,  for  instance,  in  Kongo 
(\V.  H.  Bentloy).  Tho  analogy  of  this  alliterative  concord  with 
the  so-called  Aryan  grammatical  gender  is  obvious,  showing  that 
the  Aryan  languages  themselves  were  originally  non-gender  lan- 
guages and  that  their  present  gender  agreement  is  essentially  a  (jues- 
tion  of  phonetic  harmony  and  not  of  sex  in  any  intelligible  sense 
of  the  term.  Hence  also  the  extraordinary  phenomenon  of  sex  in 
this  system  apparently  applied  to  inanimate  objects. 

Another  remarkable  feature  of  Bantu  grammar  is  the  wondoifu.' 
development  of  verbal  inflexion,  which  is  both  final  and  initial. 
The  final,  which  in  some  groups  yields  as  many  as  300  distinct 
forms,  each  conjugated  throughout,  belongs  to  the  verb  itself  iii 
its  various  active,  passive,  middle,  negative,  repetitive,  reciprocal; 
causative,  and  other  meanings.  The  initial  expresses  mood,  tense, 
person,  number,  and  alliterative  concord,  and  the  whole  system  is 
immensely  complicated  by  tho  fact  tliat,  as  in  Basque,  the  Caucasian, 
American,  and  some  Ural-Altaic  languages,  the  verb  incorporates 
the  direct  pronominal  object.  Thus:  iiM7i(<!^a  =  "I-see-liim  ;" 
tukulala=''v!e-aceyo\t;"  bekwatala^"  Ihey-see-thcm  ;"  and  so 
on.  Hence  the  form  kurdonda=  "  to-soe-her,"  for  instance,  will  bo 
conjugated  throughout,  the  result  being  a  luxuriant  growth  of  verbal 
forms  fully  comparable  to  that  of  the  richest  Ural-Altaic  languages. 

Bleek  has  subjected  to  a  comparative  study  twenty-five  members 
of  the  family,  selected  from  almost  every  region  that  had  been  ex- 
plored up  to  his  time  (1862).  Since  then  further  geographical  dis- 
covery, espcci-illy  i'-i  tlio  Congo  and  Ogoway  basins,  has  revealed 
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maiT  more  Bantu  tongnes,  of  which,  however,  too  bttle  is  known 
Sdeten^ne  their  mutTuil  rcUtions  with  any  pretence  to  accuracy. 
Ba^  aUhough  -iny  attempt  at  a  strictly  scientific  classification 
would  coT^quentfv  be  pi^mature,  the  subjoined  table  based  on 
yo^aphical^distribution.  will  be  found  convenient  for  the  purpose 

-BaKi^k,  SiFarami.  Ba-Mbukn,  Mu-Fuudu.  Dwalla,  ^  un,  Ba- 
Koko  Ba-k«-iri.  Ba-Kundu,  Mpongwe,  Benga,  Fernandian,  Ba- 
ialc  BaOC^vTlvili.  Ajnma,  FaTc'),  A-Shango,  Okando.  Cabinda, 

^''co^«o'GEOtn..-Vua-Nyameri,  Vna-Turi.  JnaHh«,  Vna-^pa, ' 
Vua  Vinza,   Ba-Regga,  Ba-XgaJa,  Wa-Bums^  Ba-Bemba  W.-Bu., 
Vui-RuarMa  Kungu,    Ba-Songo,  -  Ka-Lunda,     Mboshi,    Ba-SIbn, 

^S.n-TH-WEST    GEOtTP    (ASOOLA.     DA^ARAtA.VD).-Mu^SorongO. 

Mu.Shicongo.  Kongo  proper,  (S.  Salvador),  Bunda,  Ba-Nano,  Sa- 
Bwero,  Gau^ella.  LibolTo.  Mu-Ndombe.  Ba-Kwando,  Ba-S.mba, 
Ova-llbo  (Ovampo),  Ova-Herero.  -v-.i^-  T»« 

Z.UIBES.  GBorP.-AmbocUa,  Ba-Lund^  Ba.^  iko,  R»^j*>j?»;  ^f 
Toana!  Ba-Kuba.  Ba-Rotse,  Ba-Toka,  Ba-Shukulompo.  Jla-Kalaka,- 
Ma-Shona,  Ba-Nyai,  Ma-Nyanja.  „„t.vi«1      Ra- 

SorTH  Cen-teal  Geou^  (Bechcasa  ant)  Basuto  La!.i>s).— Ba- 
Ro^onTBa  Tiapit  Ba-Katla;  Ba-Mapcla,  Ba-Hlokoa,  Ba-Soetla,  Ba- 
Suto,  Ma-Kololo.  ^  J,..„.„,,>      <;<^ 

SOCTH-EASTERS  GEOTT  (ZULrLAND,  NaTAX,  KaFFEAKU). -bce 

under  article  Kaffeaeia.  7. ..,,„.,  rmcr 

Easteen  Geocp  (Gasalasd,  Mozambique,  Z*»""-^=.  ^^st, 
Equatoe.al  LAKEsl.-Chobi.  >'^-.l^"»^-'^^>I>-G''?»"' il^-L^^e- 
wa  Ba-Hlen^we.  Bila-Kulu,  Ma-Ndonda,  Gwa-Tevi,  Ma-Kua,  41a- 
IXTn^L^  Ma.Ta,nbwe>a.Xindi,  Ma-Wa,  ^  a-H'jao  (W  or 
Afawair  MaGanya,  AVa-Swaheli.  Wa-Segua,  Wa-Sambara,  A^  a- 
7aramo   Wa-Kamba,  AVaXika,  Wa-Pokomo.      •   •■ 

branch  of  tlie  Zulu-Kaffre  group,  are  given  under  Kaffrabia. 
Here  it  will  suffice  to  add  that  since  the  estoblishment  of  the  Zulu 
milUarr^ndency  earlv  in  the  19th  century  various  Zulu  hordes 
ha«   raccessively   iuvaJed  and   overrun   a   great  part  "f  .^o-."^- 
eit  Africa,  as  far  as  and  even  beyond  the  Lake  ^yassa  d.stnct. 
Thronghont  these  regions  they  are  variously  known  as  M»-Z;^. 
MvRavi,  Ma-Ngono  tUmgone),  Matebele  (Ama.>.debeli),  Ma.\iti, 
fnd  Aba-Zanzi.  ^Such  U  t\e  terror  inspired  bv  these  fij.^ce  warriors 
that  many  of  the  conquered  tribes,  such  as  the  Wa-N  indi  of  Moiam- 
H<,ue  have  adopted  tie  very  name  of  their  conquerors  or  oppressors, 
l^iuco  the  impression  that  the  true  Zulus  are  far  more  numerous 
nor  h  of  the  Lnnpopo  than  has  ever  been  the  <%ise.     In  most  places 
?hey  have  already  l>ecome  extinct  or  absorbed  lu  the  surrounding 
™  fulations.    But  they  still  hold  their  giound  as  '>'«  ™''"e  .^'X^ 
^I'uie  region  between  the  Limpopo  and  the  lower  ^'^^l''^.'^ 
from  them  Uke,  the  name  of  Matebeleland,  and  which    hke  Zulu- 
land  itself,  has  recently  (1888)  become  a  ^"V'i.P?       ^^^fUw, 
Laws  and  Cu^o,n,.  -The  Zulus  possess  an  elaborate  system  of  Uws 
reHating  the   inheriUnce  of  per^nal   nroperty  (-'"^h  "ns^'" 
chiefly  of  cattle),  the  complexity  arising  from  the  practice  of  polj - 
^my  and  the  exchange  of* cattle  ma.lo  upon  marriage.     Tl.eg.vine 
Ktl"  in  the  UtUr'caae  is  generally  referred  to  aa  a  barter  and 
„le  of  the  bride,  from  which  indeed  it  U  not  easily  distinguishable. 
But  it  is  regarded  in  «  different  light  by  the  natives  themselvea^ 
The  kraal  is  under  the  immediate  rule  of  ita  headman,  who  is  a 
nitriarX  responsible  for  the  good  behaviour  o    all  ita  members. 
Sve"  the  headman,  whose  authority  may  extendto  more  than  one 
?^,1.       the  tribal  chief.     The  exercise  bv  some  of  the  pnucp..! 
cMefJ  during  the  reigns  of  mPand.  and  fits  son    of  the  power  of 

i'  ra„-.l  deatf,  could  n^t  always  1«  -"'-"-' 'L'':fre'i'',s';Kh 

itv      Svveral  of  the  Zulu  cnstoms  resemble  those  of  the  Jews,  such 

as' the  Feast  of  First  Fruits,  hold  up..n  the  rirening  of  the  maue 

wh.n  the  whole  nstion  c.thers  at  the  king  s  kraal,  and  the  custom 

-  up  seed  to  «  deceased  brother.      By  the  custom  of  uk^ih. 

.unn  carefully  avoids  the  utterance  of  any  won!  which 

,  th-  names  of  the  principal  members  of  her  husband  ■ 

fain.lv  «.!/..  if  she  have  a  brotnerinlaw    named  uXkomo,  she 

would  not  u«  the  Zulu  for  "row,"  Momo,  b.it  would  invent  some 

- '  '  -  it      The  cmployuKnt  of  "  witch  doctors     for    smcll- 

-il»  or  nhtiinyati  (usually  tt»n«Ute<l  "wuards,'   but 

-.->  af  «By  VinI,  "Kh  a'  poi^oni-n^  i«  still  common  in 

'     .     ■         ■  *        '■•,'!    ouraged 
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in  the  war  many  Uves  have  been  lost  in .  subsequent  conflicts  in 
which  they  have  engaged  amongst  themselves.  _ 

ifirfo.-t;.— The  earliest  record  of  contact  between  Europeans  and 
the  Zulu  race  is  probably  the  account  of  the  wreck  of  the  Dodduig- 
ton  "  in  1756.  The  survivors  met  with  hospitable  treatment  at  the 
hands  of  the  natives  of  Natal,  and  afterwards  proceeded  up  the 
coast  to  St  Lucia  Bay,  where  thev  landed.  They  describe  the 
natives  as  "very  proud  and  haughty,  and  not  so  accommodating 
as  those  lately  left."  Thev  diflercd  from  the  other  natives  in  the 
superior  neatness  of  their  method  of  preparing  their  food,  and  were 
more  cleanly  in  their  persons,  lathing  every  morning,  apparently 
as  an  act  of  devotion.  Their  chief  pride  seemed  to  be  to  keep  their 
hair  in  order.     It  is  added  that  they  watched  strictly  over  their 

"  In  1780  the  Zuln  tribe  inhabited  the  valley  of  the  White  Um- 
folosi  river  under  the  chieftainship  of  Senzanrakona.  At  that 
time  the  Zulus  numbered  some  few  thousands  only,  bein^  subject  to 
the  paramount  chief  Dingiswayo,  who  ruled  over  the  niletwa  tnbe^ 
which  inhabited  the  country  to  the  north-cast  of  the  Tugela. 
Dingis»-avo  is  represented  as  having  been  very  much  in  advance  ol 
other  chiefs  in  those  parts  in  enlightenment  and  intelligence.  Ho 
opened  up  a  trade  with  the  Portuguese,  bartering  ivory  and  0x011 
for  beads  and  brass.  He  was  also  very  warlike,  and  introduced  a 
strict  military  organization  among  his  people,  by  means  of  which  he 
obtained  the  ascendency  over  neighbouring  tnbes,  including  tnat 
of  the  Zulus.  Upon  the  death  of  Senzangakona  at  the  bennning 
of  the  19th  centuri-  he  was  succeeded  by  a  son  named  Tshaka.  who 
had  served  os  an  officer  iu  the  army  of  Dingiswayo,  whose  favour 
he  won  through  his  force  of  character  and  talenU.  Dingiswayo 
having  been  kiUed  in  battle,  the  mTet.va  triK;  sought  the  protec- 
tion of  Tshaka.  who  h>st  no  time  in  further  developing  the  new 
military  organization,  and  very  soon  became  master  of  nearly  the 
whole  of  south-eastern  Africa  from  the  Limnopo  to  Cape  t-ojony. 
including  the  settlement  of  Natal,  Basutoland,  a  large  pirt  of  tho 
Orans-e  free  Sute.  and  the  Transvaal  Republic.  Tl.e  terror  of  he 
Zulu  arms  was,  moreover,  carried  far  into  the.  interior  through  the 
revolt  of  a  Zulu  chief,  Mzilikazi  (Moselekatse).  who  conquered  a  vast 
territory-  towards  the  north-west  ,..,., 

Tsl-alca's  strict  discipline  and  mode  of  atUck,  in  which  the  long 
missile  weapon  of  the  other  tribes  was  replaced  by  a  short  stabbing 
assegai,  was  such  that  nothing  in  the  uiodo  of  warfare  of  .those 
opposed  to  him  could  withstand  him.  He  overran  the  district 
ofNatal  with  his  armic?  in  1820;  but  crowds  of  the  northeni 
tribes  driven  before  his  onslaught  passed   through   tho  country 

*  In  1825  "an  EnglUh  naval  officer.  Lieutenant  Fircwell,  visited 
Tshaka  with  the  object  of  obtaining  leave  to  establish  a  settlement 
in  what  is  now  tho  district  of  Natal.     He  found  the  king  at  Umgun. 
cindhlovu.  "surrounded  by  a  largo  number  of  chiefs,  and  about 
8000  or  9000  armed  men.  observing  a  state  and  ceremony  in  our 
introduction  that  we  little  expected.^"     The  king  showed  his  v.-stter 
much  friendliness,  making  him  a  grant  of  Und  in  that  neighbour- 
hood.    Lieutenant  Farewell  took  formal  possession  of  the  temtory 
he  had  received,  which  he  described  as  nearly  depopnUted  «"a  .'« 
containing  more  than  300  or  400  inhabitanU,  011  2,lh  August  lb2S. 
The  Zulu  monarch,  being  anxious  to  open  a  i«lit.cal  cpi.nexion  with 
the  Capo  and  English  Governments,  entrusted  in  li.28  one  of  bis 
princiflal  chiefs.  Sotobi,  and  a  companion  to  the  care  of  LieutenMit 
King,  to  be  conducted  on  an  emba.«.ige  to  Cape  Town,  Sotobi  being 
commissioned  to  proceed  to  tho  king  of  Enghnd.     From  c..»es 
which  are  not  now  certainly  known  these  people  were  not  allowe.! 
to  proceed  beyond  Port  Elizabeth,  and  were  soon  sent  back  to  Zulu- 
lanU      On    23d   September   1823   Tshaka  was   murdered   by  his 
brother,  Mhlangana.  and  a  fexv  days  sfterwards  Mhlangmni  was 
killed  by  another  brother.  Dinpane.     Tshaka  s  re.pn  had  involved 
an  immense  Mcrifice  of  human  life,  but  he  had  «t  >-  ore  h.n.«lf 
the  aim  of  «Ublishing  a  great  kingdom,  and.  having  »y«?f"» '" 
that,  his  home  rule  had  been  relieved  by  acta  of  gcnerosit)  and 

•ThU  if'iJ^^nled  of  Dingane-s  reign  .how.  him  in  the  light  of 
a  bWlthirstv  and  cruel  monster  without  a  "'J«™;"K  Jf"'""-, .  J'  • 
attempt,  ma.le  by  the  emigrant  Dutch  Boe«  under  ^let  Relief  to 
esUblU  friendly  relation,  with  him.  and  obtani  a  "';•""»{■»';• 
district  of  Natal,  end.,1  in  the  massacre  of  the  « hole  ,«.rty  of 
.even  y  of  their  leading  men  at  the  king's  kraal  (February  1838) 
",d  of'^ll  men,l,cr,  of  their  families  left  W.ind  m  >«'*>-'•»""'' 
not  be  collecte.1  into  fortified  camp.  Two  unsucoevsml  attempt, 
were  made  to  avenp  the  death.  0/  the  emigrant  IWr.  A  Pu^.^. 
command  under  fieter  Vy,  inv.do.  the  /ilu  country,  bu  y. 
romivll^d  to  retreat,  leaving  their  leader  Iwhind  them,  while  • 
^:ri  raul  f."ce,  e^mpo^d'^of  English  settle™,  IWr^  ."d  native^ 
cXre,l  Zulnland  at  the  mouth  of  the  Tngela.  and  w>,  com,  letely 
annih.U.^I.  »f.er  inflicting  veiy  fr^at  lo^  ■"'  ''I'/i-'^f^^^td 
Uchmcnt  of  the  Zulu  army  on  tin.  occasion  entered  ^-^t*'  "<« 
„mi"l led  .'u-  v-ltler.  at  the  port  to  tak.  refuge  on  bo.,n  .  .hip. 
AfTer  a  further  ..tack  by  DinUne  the  emigjjnt  "«"  J'"' ""^ 
CJiii  mvadcd    Zululani   in  Wmbcr  1838.  and  afUr  .  m«i» 
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>n;pi<:«n«nt  ^lefeated  the  Zuhi  army  with  pirat  sUnghtrr  on  the 
IxsnV*  of  the  IIKm^I  river,  which  owr*  iu  lutnc  to  the  rcMiUs  of  the 
Ti  toiv.  Id  1>40  the  lUxrs  »gTcevl  to  suj«|hmI  Ilni^'aiic'd  brother 
„,p  .  .,.  --t-iii.Ti  *,-iM.*,t  him.  The  movement  was  completely 
ti:  xne's  regiments  g*^ii)R  over  to  mrando. 

!»  .nil  ill  avlvnnec  of  his  retreating  forces, 

B!  1,  while  mPaniic  was  crownc»l  king  of  Zulu- 

la  :,o  rev-fived  in  t-xchsni^c  for  their  services  the 

ni.:, -  *  of  Nat&l.     Punng  the  next  sixteen  years  of 

mPsnde  t  rcign  nottung  occurrvvl  to  ilisturb  the  jKUCcful  whitions 
between  the  Zulus  and  the  Natal  Government.  InlS56  a  civil  war 
broke  out  bctweru  two  of  mPande's  sons,  Cetshwavo  and  UmhuUzi, 
nho  were  rival  cUim.mts  for  t)ie  succession.  A  Uootly  battle  was 
fought  betwevn  them  on  the  biuiks  of  the  Tui^ela  in  December  1856, 
in  which  Umbula/i  and  many  of  his  followoi-s  were  slain.  Tho 
Zalo  country  conlimieJ,  however,  excited  and  disturbed,  until  tho 
CoTcmment  of  Natil  in  1S61  obtained  the  fonnal  uominatiou  of  a 
successor  toniPande  ;  and  Cetshwavo  wasappoiute*,!.  mTande  died 
in  October  1S72,  but  practically  tho  govcmnient  of  Zululand  had 
been  in  Cctshwayo's  hands  since  the  vKtory  of  1856,  owing  both  to 
politiral  circumstances  and  tho  failing  licalth  of  his  fatner.  In 
1873  the  Zulu  nation  apixraled  to  the  Natal  Government  to  pre- 
tide  over  the  installation  of  Cet^hwayo  as  king ;  ai'.d  this  request 
was  acce*kd  ta  The  rule  of  mTande  was  in  earlier  years  a  severe 
one,  the  executions  oulcrcd  by  him  being  so  numerous  in  1859  as 
to  evoke  remonstrances  from  Cctshwayo.  who  warned  the  king  that 
he  would  drive  all  the  people  over  into  Natal.  In  1S5C  and  for 
some  years  afterwards  a  cousidemble  exodus  of  refugees  did  take 
place  into  the  colony,  but  by  1S71  the  tide  appe.ircd  to  be  tuin- 
jng  the  other  way.  In  1S54  the  native  populatio  »  in  Natal  was 
reckoned  at  from  100,000  to  120,000.  By  1S73,  owing  largely  to 
the  influx  of  refugees  from  Zululand,  it  had  risen  to  282,783  ;  but 
five  years  later  tC  had  not  increased  to  more  than  290,035,  some 
hundreds  of  heads  of  families  having  returned  to  Zululand. 

The  encroachments  of  the  Transvaal  Boers  upon  the  borders  of 
Zululand  having  for  many  years  exposed  the  Biitish  Government 
to  urgent  appeals  on  the  part  of  the  Zulus  for  its  intervention,  a 
second  attempt  was  made  by  the  Government  of  Nntal,  and  this 
time  with  success,  to  induce  the  Boers  to  submit  the  boundary 
disputes  between  them  and  their  neighbours  to  arbitration.  A 
commission  was  appointed,  composed  of  three  British  oHicei-s,  who 
in  June  1S78  pronounced  a  decision  substantially  in  favour  of  tho 
Zulus.  But  tlic  high  commissioner,  Sir  Bartle  Frere,  had  deter- 
mined upon  measures  for  re-modcUing  the  Zulu  nation  with  a  view 
to  the  confederation  of  the  South  African  colonies  and  states.  The 
invasion  of  Zululand  took  place  in  January  1879,  and  the  war  was 
ended  by  the  capture  of  tho  king  at  tlic  end  of  August.  Cctshwayo 
baring  been  conveyed  to  Cajw  Town,  the  Zulu  country  was  portioned 
out  among  eleven  Zulu  chiefs,  a  white  adventurer,  ami  a  Basuto 
chief  who  Iiad  done  good  service  in  llie  war.  Tliis  arrangement 
was  productive  of  niuch  bloodshed  and  disturbance,  a»id  in  1882 
the  British  Oovemment  determined  to  restore  Cetsbwajo  again  to 
power.  In  the  meantime,  however,  the  deepest  blood  feuds  had 
been  engendered  belweea  the  chiefs  Zilwbu  and  Hamu  on  the  une 
side  and  the  neighbouring  tribes  who  supported  the  ex-klng  and 
bis  family  on  the  other.  Tbeac  people  eurtV-red  Beverely  at  the 
bands  of  the  two  chiefs,  who  were  assisted  by  a  band  of  white  free- 
booters. Zlbebu.  having  created  a  formidable  force  of  well-armed 
ftod  trmlo«d  •varrlors.  was  left  In  Independence  on  the  l>orderB  of 
Celiliwayo's  territory,  while  the  latter  was  restrained  by  the  con- 
ditions of  his  restoration  from  any  mili*  vy  enterprise  or  defensive 
measures.  A  eollision  very  soon  took  place  ;  but  in  the  conflicts 
that  foIlowe<l  Zibcbu's  forces  were  victorious,  and  on  22d  July  1883, 
led  by  a  troon  of  mounted  white"!,  he  made  a  sudden  descent  n[K>n 
Celsliwayo's  kraal  at  Ulundi,  which  he  destroyed,  massacring  such 
of  the  inmates  of  both  sexes  as  could  not  snvc  themselves  by  flight. 
The  king  escajied,  though  wounded,  into  the  Kescrve,  which  had 
been  placed  under  British  rule  ;  there  he  died  in  1884.  He  KTt  a 
son,  Dinuzulu.  who  sought  the  assistance  of  some  of  the  Transvaal 
Boers  against  Zil>ebn,  wliom  hedcfcateil  and  drove  into  tlie  Reserve. 
These  Boers,  not  a  large  number,  claimed  as  a  sti]mlatcd  reward  for 
their  services  the  cession  of  the  greater  part,  and  the  more  valuable 
part,  of  central  Zulul.ind.  The  Government  of  Xatal  has  recently 
attempted  to  mediate  on  behalf  of  the  Zulus  and  h.ns  accepted  on 
their  tvhalf.  in  spite  of  their  protests,  a  line  whicli  roughly  divides 
rentral  Zulnlantl  into  two  o<^nal  jwrtions.  Of  these  the  north- 
western has  been  created  into  the  independent  Boer  state  already 
mentioned.  The  rest  of  central  Zululand  is  administered,  with 
the  Reserve,  as  a  British  protectorate. 

Set  John  Cliai*.  A  PrpHnt  of  Aulhmtie  DoeumfittirfJafinfj  fo  A'.i^f/ /GrahiAis- 
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1&&3>.    :*ccalMaaUionUu  cited  UDOer:<ATAL.  (F.  £.  C.-.A.  H.  K.) 


ZURR\R.\X,  Francisco  (1598-1662),  a  distinguished 
Spanish  painter,  was  born  at  Fuento  de  Cantos  in 
Fstremadura  on  7th  November  Ui08.  His  father  was 
named  Luis  Zurbaran,  a  country  labourer,  his  motl>er  Isabel 
Marquet.  7'he  lot  apparently  marked  out  for  Francisco 
was  tliat  of  tilling  the  ground,  like  his  father;  but  his 
natural  faculty  had  decided  otherwise.  In  mere  childhood 
ho  set  about  imitating  objects  with  charcoal  ;  and  his 
father  was  quickwitted  and  long-headed  enough  to  take 
hiiu  off,  still  extremely  young,  to  tho  school  of  Juau  do 
Roelas  in  Seville.  Francisco  soon  became  tho  best  pupil 
in  tho  studio  of  RotSlas,  surpassing  the  master  himself ;  and 
before  leaving  him  he  had  achieved  a  solid  rci>utation,  full 
though  Seville  then  was  of  able  painters.  He  may  probi 
ably  have  had  here  the  opportunity  of  copying  some  of 
the  paintings  of  Michelangelo  da  Caravaggio;  at  any  rate  ho 
gained  the  name  of  "the  Spanish  Caravaggio,"  owing  to 
the  very  forcible  realistic  style  in  which  he  excelled. 
He  constantly  painted  direct  from  nature,  following  but 
occasionally  improving  on  his  model ;  and  he  made  great  use 
of  the  lay-figure  in  the  study  of  draperies,  in  which  he  was 
peculiarly  proficient.  He  had  a  special  gift  for  white 
draperies;  and,  as  a  natural  consequence,  Carthusian  monks 
are  abundant  in  his  paintings.  To  these  rigidly  faithfu' 
methods  of  work  Zurbaran  is  said  to  have  adhered  through- 
out his  career,  which  waa  always  eminent  and  prosperous, 
wholly  confined  to  his  native  Spain,  and  varied  by  few 
incidents  beyond  those  of  his  daily  laborious  and  continu- 
ally productive  diligence.  His  subjects  were  mostly  of  a 
severe  and  ascetic  kind, — religious  vigils,  the  flesh  chastised 
into  subjection  to  the  spirit, — the  compositions  seldom 
thronged,  and  often  reduced  to  a  single  figure.  The  style 
is  more  reserved  and  chastened  than  Caravaggio's,  tljie  tone 
of  colour  often  bluish  to  a  morbid  excess.  Exceptional 
effects  arc  attained  by  the  precise  finish  of  foregrounds, 
largely  massed  out  in  light  and  shade.  Zurbaran  married 
in  Seville  Leonor  de  Jordera,  by  whom  he  had  several 
children.  Towards  1630  he  was  appointed  painter  to 
Philip  IV.  ;  ind  there  is  a  story  that  on  one  occasion  the 
sovereign  laid  his  hand  on  the  artist's  shoulder,  saying, 
"Painter  to  the  king,  king  of  painters."  It  was  only  lato 
in  life  that  Zurbaran  made  a  prolonged  stay  in  Madrid, 
Seville  being  the  chief  scene  of  his  operations.  He  died 
in  1G62  in  Madrid. 

In  1627  he  painted  tho  great  altarpiece  of  St  Tlionias  Aquinas, 
now  iu  the  Seville  museum  ;  it  was  executed  tor  the  church  of  tl".>; 
college  of  that  saint  in  the  same  city.  This  is  Zurbaran's  largest 
coraiX)sition,  containing  figures  of  Christ  and  the  Madonna,  various 
saints,  Charles  V.  with  knights,  and  Archbishop  Deza  (founder  of 
the  college)  with  monks  and  servitors,  all  the  principal  pr-rsonaj^rs 
being  beyond  the  size  of  life  ;  this  work  is  full  of  fine  portrait-like 
heads,  and  it  ranks,  both  in  importance  and  in  elevated  style,  as 
the  painter's  niasteipiece.  It  had  been  preceded  by  the  numerous 
]"ictures  of  the  screen  of  St  Peter  Nolasco  in  the  cathedral.  In  the 
church  of  Cuadahipe  he  painted  various  large  pictures,  eight  ot 
which  relate  to  the  history  of  St  Jerome,  and  iu  tlic  church  oi  St 
Paul,  .Seville,  a  famous  figure  of  the  Crucified  Sa\iour,  in  crisaillc, 
presenting  an  illusive  effect  of  marble.  In  1633  he  finisned  the 
paintings  of  the  high  altar  of  the  Carthusians  in  Jerez.  In  tho 
palace  of  Hueiiretiro,  Madrid,  are  four  large  canvases  representing 
the  Labours  of  Hercule*i,  an  unusual  instance  of  non-Christiau 
subjects  from  the  hand  of  Zurbacan.  A  very  fine  specimen  is  iu 
the  Loudon  National  Gallery,  a  whole  length  life-sized  figure  of  a 
kneeling  Franciscan  holding  a  skull  (figured  in  vol.  xxi.  p.  440, 
fig.  36). 

The  principal  scholars  of  tliis  master,  who^e  style  has  as  mucli 
affinity  to  that  of  Ribera  as  to  Caravaggio's,  were  Bernabi-  dc 
Aj'.ila  and  the  brothers  Polauco. 

ZL'RICH  (Germ.  Zunch)^^  a  canton  in  Swit-zerland, 
ranking  as  the  first  in  dignity.  It  is  of  very  irregular 
shape,  consi-sting  simply  of  the  conquests  made  by  the  city. 
It  extends  front  the  Lake  of  Zurich  to  the  Pliine,  taking  in 

^  Tilt-  name  i>.  ilcriveil  from  tlic  Cv-Uic  (/itr  (water).  The  truo  and 
accurate  Lalinizfd  form  is  THvicum,  but  the  fal^^c  form  TiffHruut  was 
civcncurreucy.to  by  Clareauus  and  held  its  ground  from  1512  to  174X 
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tte  district  c!  EglUac  catie  nght  Unk  of  that  "ver     0° 
the  east  it  is.  roughly  speakmg,  l.mited  by  the  ^g^  "/ 
W  hills  ^hich  separate  it  from  the  vaUey  of  the  Thur 
iad  oalhe^est  by  those  (.-i^..  the  AlbU)  which  dmde  .t 
Inm  th«  vaUeys  of  the  Reuss  and  the  Aar.     lu  total  area 
^SlS^  miles,  of  .hich  610-6  -  clasjfied  - 
fertile  (woods  covering  186  6°^  J'°es  21  5).     Of  45  2 
^  mUes  of  tion-fertile  land  262  are  covered  by  the 
l^r^  The  highest  point  in  the  canton  is  the  Schnebelhoni 
u^O  feet^  in  the  south-east  comer. .    The  population  in 
18S0  w^  3  7,576  (an  increase  of  32,790  since  1870),  and 
,^:.1W  was  estimated  to  be  339.163.     In  1880  there 
we  313,762  German -speaking  and  283^134  Prot^tant 
,^itanta.     The  number  of   Roman   Catholics  nearly 
dSXm  Is-O  to  1880  (17,942  and  30.298).     B. 
sides  Z0^CH  (see  below),  the  capital,  the  only  other  town 
of  any  si^e  in  the  canton  is  WcrrKETHUii  (?.i).     The  land 
is  Terr  highly^  cultivated  and  is.  held  by  no    fes  than 
35  000  proprietors.     The  canton  is  weU  supplied  with 
nulwaya,  the  first  line  of  any  lengtn  in  Switzerland  being 
that  from  Zurich  to  Baden  in  ^'6^,'^  (^P^e^^'^^.^^f^Jg? 
line  from  Zurich  to  the  summit  of  the  Letliberg  (2861 
feet)  was  made  in  1875.    For  the  history  of  the  canton, 
see  under  the  town,  below.  ,  j  „„»;i 

ZURICH,  chief  city  of  the  above  canton,  and  untU 
1848  practicaUy  the  capital  of  the  Swiss  Confederation,  is 
beaulUully  eitukted.  at  a  height  of  1506  feet,  on  the  banb, 
of  the  Limmat  where  it  issues  from  the  Lake  of  Zurich, 
and  on  the  river  Sihl,  which  joins  the  Limmat  just  above 
the  north  end  of  the  lake.     That  part  which  lies  on  the 
right  baak  of  the  Limmat  is  known  as  the  Largo  Town, 
tut  on  the  left  as  the  Little  Town.    The  central  portion— 
the  "city"— is  governed  by  an  eiecative  of  seven  members 
and  a  town  council  of  sixty,  both  elected  by  the  cituens, 
and  in  1887  had  27,638  inhabiUnts.      The  nine  outlying 
townships  or  "gemeinden"  have  each  a  separate  prganiza. 
tion.  distinct  from  that  of   the  city,  and   in  1887   had 
60  836  inhabitante,  of  whom  18,527  were  m  AussersUil 
and  10  883  in  Riesbach.     The  toUl  population  of  tlio 
town  and  iU  snburbs  was  thus  88,474  in  1887.     TbeM 
are  nearly  all  Protestants  and  German-speaking.      The 
number  of  BomAn  Catholici  has  doubled  in  th>  last  ten 
years  •  they  are  mainly  resident  in  Aussersihl,  the  work- 
ni»n'a' quarter,  where  olao  many  Italian-speaking  persons 
dvreU.     There  are  in  Zurich  about  7000  Old  Catholics. 

Of  the  old  building!  the  finest  »nd  most  important  is  the  Gross 
Uuneter  (or  Propet«i)  o«  the  right  bank  of  the  Limmat.     Tlu3  was 
oriinnally  the  church  of  the  king's  tenanU,  and  in  one  of  the  chapel* 
the  bodiM  of  Felix.  Remla,  and  Exupcranlias,  the  patron  aoints  of 
the  city  wtre  buried,  the  town  treasury  being  formerly  kept  above 
thi»  ctipeL      The  prpient   building  was  erected  at  two  penodj 
(1W01160  and  1225-1300),  the  high  altar  havug  been  dedicated 
in  l''7i.    The  tjwcra  were  fint  taiaed  above  the  r.-cf  at  the  end  of 
the  16tii  century  and  too*  their  preaentform  in  1"79.     The  chapter 
conaUted  of  twenty-four  aeoular  canoni ;  it  was  rocrganuod  at  the 
Reformation  (1S2«».  and  auppreasod  io  1832.     On  the  «it«  of  the 
canons'  bouaea  stands  a  mrh'  school  (opened  18;3),  but  the  fine 
RomaneMue  cloisters  (IJlK  and  18th  centnriea)  etill  remain.     There 
is  a  curlooi  figure  of  Charlemagne  in  a  niche  on  one  of  the  towera  ; 
to  him  is  attrinoted  the  founding  or  reform  of  the  chapter.     On  the 
Isft  bank  of  the  Limmat  stands  the  other  great  church  of  Zurich, 
the  Fran  Munster  'or  Abtei),  founded  for  nuns  in  853  by  Louis  the 
Cermun.     The  >.',;h  alur  was  dedicated  in  1170  ;  but  the  greater 
I»rt  of  the  b'iil  li-if  are  of  the  13th  and  l«th  centuries.     It  waa 
In  this  ch-jr  h  that  the  relics  of  the  thrre  patron  saints  of  the  town 
ynn  rrwKrred  till  the  Beformalion,  and  it  was  here  that  the  burgo- 
master Waldmann  was  buried  in  1«8».     There  were  only  tweWe 
DUnaof  noble  f»mily,  comparativaly  frw  fhiro  tba  aerertr  monastic 
tows;   the  conreit  was  snipretaed  in   1524.     Of  the  other  old 
chorriies  may  b«  rTi"n!ion~l  fit  Peter's,  the  oldest  parish  rhsrch, 
though  th»  present  h  ii:iir,;r<  d«'e  '""  tl"  1'^''  wntury  only,  and 
formerly  the  iBeeting  plate  of  the  citueos  ;  tlie  Dominican  rhnrrh 
(ISth  century),  in  the  'h'.ir  of  which  the  cantnnal  library  of  SO.OOO 
ToliimM  has  been  storKl  sinoe  H7S  ;  the  churrh  of  the  Austin  friars 
(Hlh  osnlMry).  now  uwi  by  the  Old  Cathnlica  ;  an-"  the  Waswr- 
lurelA     Tba  Uatnaraed  chur:h  is  on  the  ait*  of  an  M  t>ajan  hoW 


nUce  ■where  the  patron  saints  of  tVo  city  were  laartvied  ;  einas 
1831  it  has  houKd  the  city  library,  the  largest  in  SwitzerUnd  whiclf 
contains  120,000  printed  volumes  aid  4000  USa  (among  these  be- 
ing letters  of  Z«-ingli,  Bullicger,  and  Ladv  Jane  Grey),  as  well  as 
a  sDlcndid  collection  of  objects  from  the  lake  dwellings  of  Switzer. 
lan^  The  buUding  itself  was  erected  1478  to  14B4,  and  near  it  u 
a  sta'tue  of  Zwingli,  erected  in  1835.  The  eidating  council  hoos* 
dates  from  169S,  and  the  gui'd  houses  were  mostly  rebuilt  in.th« 
1 8th  century  Among  the  modern  buildings  the  polytechnic  achooU 
the  cantonal  school,  the  reading  rooms  (museum),  the  hospital,  and 
the  railway  station  are  the  most  conspicuons.  There  are  some  fine 
old  foun  Jns  (the  oldest  dating  back  to  1568).  The  qi-J'  f  <>»g 
the  river  and  the  lake  are  extensive  and  afford  fine  views  ;  aiid  there 
are  several  good  bridges.  Roman  ttacea  being  'till  se<n  in  the  rsM 
of  the  Niedlrbriicke.  Tbc  mound'  of  the  Lmdenhof  was  formerly 
crowned  by  the  king's  house,  which  disapneaied  in  the  ISth  cen- 
turv  and  tho  hillock  was  planted  wth  limes  as  e»rly  as  1422. 
Zurich  possesses  a  Urge  number  of  charitable  institutions. 

The  inhabitants  arc  very  industrious  and  of  social  habits  among 
themselves,  the  town  being  noted  for  its  clubs  and  eocietwa.     It  is 
the  intellectual  capiUl  ofGerman-speaking  Svntzerland,  and  has 
been  called  "Athens  on  thfi  Limmat."    Cotton-spmning  and  the 
manufacture  of  machinery  are  two  of  the  leading  industries,  but  by 
fsr  the  most  important  of  aU  U  the  sUk  trade.     This  flourished  m 
Zurich  in  the  12th  and  13th  centuries,  but  disappeared  about  1420  ; 
it  was  revived  by  the  Protestant  exiles  from  L<x»jno  (1555)  and  by 
the  Huguenot  refugees  from  France  (1S82  and  1685).    The  valuo 
of  the  sni  annnaUy  exported  (mainly  to  F"f  "^^  <''«2'"*~  S*»"f 
and  England)  is  estimated  at  £2,916,000  to  £3.333,000.     The  trade 
employs  about  20,000  hand  looms  and  4500  steam-power  lo«"n>; 
.but  the  number  of  the  former  is  diminishma  whiK,  that  of  tha 
latter  is  increasing.     Poor  wine  is  also  made.     Zurich  is  the  bani.- 
ing  centre  of  Switietland.     There  are  a  large  number  of  edncational 
esubllshmenta,  public  and  private.     Besides  the  excdlent  pnmiry 
and  eecondsry  schools,  there  are  the  cantonal  school,  mcluding  a 
gymnaeiuia  and  a  technical  aide  (opened  1842),  and  a  hwh  »diool 
for  girls  (opened  1876).     The  cantonal  nniversitv  and  the  Fedefal 
polvtechnirschool  are  housed. in  the  same  *>?"d^&  X^o'nbt 
ithcr  connerioQ.     The  university  was  f»'^,d<«l'?'832_^ (no  doubt 
as  a  successor  to  the  ancient  chapter  school  at  the  Gross  Munstu; 
said  to  daU  back  to  Charlemagne'a  time-hence  its  name  the  CttO- 
linum-reorganiicd  at  the  Eoformation,  and  •"EP'*^  ">  J".^' ' 
in  1836  it  had  51  professors  and  481  matnculatea  «t«dents,  beads. 
65  persons  attendi!ng  special  courses  of  lectures.    The  Hxt^^'^ 
school,  founded  in  1854.  includes  six  nmn  sections  (inJ"*"*' 
chemistry,  mechanics,  engineering,  trtuning  of  scientifio  and  inathe- 
matical  teachers,   arehitecture,  fon^stry  •"^,.•6™^';"''  *°*  • 
general    phUoeophical,    mathematical,    and    literary  department 
The  numbers  of  studonU  in  the  first  three  eectiona  were,  in  1885, 
122   97,  and  90-in  aU  the  six  412,  of  whom  192  wero  foreignen  , 
there  were  about  fifty-four  professors.    The  polyt«inlc  schwl  ha. 
.'ood  coUections  of  bounical  specimens  and  of  engravings.    K«»r  " 
^  the  observatoo-  ("42  fect\     There  are  also  m  Zurich  mwy 
insHtutions  for  special   branches  of  education— «.?.,   Tstennur 
kurgery,  music,  industrial  art,  silkweanng.  kc. 

^utJn/.-ne  earliest  inhabitants  of  the  future  eils  «>[. 2on<^h 
were  th^lake  dwellers.  The  Celtic  Helvetians  had  a  "t^""* 
An  the  Lindenhof  when  they  were  succeeded  by  the  Bomana.  who 
eetablUhed  a  customs  eUtion  here  for  goods  going  to  and  coming 
from  Italy ;  daring  their  mlo  Christianity  wu  introduced  sarly  in 
the  3d  century  by  Felix  and  Begula,  with  whom  Exuperjnhu, 
was  afterwards  «-*ciaU-d.  Tho  district  was  later  occup.«l  by  h. 
Alem.nni,  who  were  conquered  by  the  FninksL  It  is  not  nU  the 
9lh  centurr  that  we  find  the  beginnings  of  the  Teutonic  town  of 
Zunch,  which  arose  from  the  union  »f /""f  ?l'?"°^  =  r '''  ''l' 
royal  house  and  castle  on  the  Lindenhof,  wi  h  the  l"ng»  tenant, 
around,  (2)  the  Gross  Munster.  (3)  the  Frau  Munster.  (<)  »he  com 
munitv  of  "  froe  men  "  (of  Alemannian  origin)  on  the  Zikrithh^g- 
The  Fiankish  king,  had  special  ri,:hts  orcr  Oic.r  '°«"«f- 7" '°' 
protectors  of  the  two  churches,  and  had  jurisdiction  over  the  free 
Community.  In  870  the  sovereign  placed  »>'' ?<""•"  ""'^"/""I 
in  the  hands  of  a  single  ofEcial  (th.  fteichivogt).  and  the  union  wu 
stiU  further  strengthened  by  the  wall  built  round  the  four  settle- 
ments  in  the  lOlh  centurv  as  a  safeguard  against  Saracen  marsudero 
and  feudal  harona.  Th-  Reichsvo/;t«i  p««ed  to  the  count.  "/  l^"- 
bunt  (1063-1172).  and  then  to  the  dukes  of  Zanngen  leitinct  121S). 
Meanwhile  the  abbess  of  the  Frau  Munrter  had  been  arouiring  ex- 
Unaive  righU  and  privileges  orer  ill  ths  inhabiunto.  though  aSs 
never  obuined  the  criminal  JurLdictioo  The  town  tlouruhed 
BTtiatlv  in  the  12lh  and  13»h  trn•ur.^^  the  silk  trade  bring  lotre- 
duced'from  luly..  In  1218  the  PeichPTogrci  paaw^d  baj-k  into  th* 
hands  of  the  king,  who  appointed  <-ne  of  the  burghere  aa  hi»  deputy, 
tba  town  thn«  becoming  a  free  inperial  <«ty  under  the  nominal 
role  of  a  dnUnt  •orcrrign.  The  ibben  in  1:34  became  a  pnnceM 
of  lb.  smpir.,  but  power  rapidly  fuaed  from  hrr  to  the  «unal, 
which  eb.  had  originally  named  to  look  after  police,  kc.  but  wW^ 
'  Ic  liU)  came  to  b.  tlected  by  ihs  Uirahsrs.  thouah  tb«  ibbM 
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vu  ttiU  **  the  Udr  of  Zurich.'*  This  council  was  mndtf  np  oi  the 
r>  •  *  '  '.  rtaia  kni>:htly  and  rich  nifrcantilo  fatuilici  (tho 

rxcluded  th«  fnift-inuti  frvm  all  ahare  in  the 
^  :  It  was  to  tbr3«  last  that  the  town  was  largely 

ui<Wt>l«iU  Ui  kis  iiMn>;  wfAlth  and  imi>orUnoo. 

In  CX*tob«r  I-*^l  tb«  tonu  made  an  alliauce  with  Uri  and  Schwyz, 
and  m  \'202  failed  iu  a  dcaperato  attempt  to  scizo  the  Haiwburg 
tv«n  of  Wititcrlhur.  Af<cr  Ibit  Zurich  btrgan  to  display  strong 
Aj^triaa  hraning*.  which  chanicteriro  much  of  its  later  history. 
Ill  1316  the  m<-a  of  Zurich  fought  against  the  Swiss  Confederates  at 
Uorgarttn.  The  year  1330  nurks  tbe  admission  of  tho  crofUimcn 
to  a  sh<r«  in  the  town  gorcrnment,  which  was  hrou^ht  about  by 
Rudolph  Brun,  a  patrician.  Under  the  new  constitution  (the  main 
feature*  of  whv-h  ls<*^l  till  179J$)  the  council  waa  made  Up  of 
tfairte«n  meiTi'  -  constafel  "  '.including  the  old  patricians 

and  the  weak  ^>aud  the  thirteiMi  masters  of  the  craft 

guilds,  each  <. :  )  sir  holding  othce  for  six  months.     The 

oflice  of  burgomaster  was  created  and  given  to  Brun  for  life.  Out 
of  this  change  arose  a  quarrol  with  one  of  the  branches  of  tho 
Hapsburg  family,  in  consequence  of  which  Brun  was  induced  to 
throw  in  the  lot  of  Zurich  with  the  Swiss  Confederation  (1st  May 
1351).  The  double  position  of  Zurich  as  a  froo  imperial  city  and  as 
a  member  of  the  Kverlasting  League  was  soon  found  to  bo  embar- 
ns.'^ing  to  both  parties  (see  Switzerland,  vol  xxii.  p.  784  57.)* 
Meanwhile  tho  town  had  been  extending  its  rule  far  beyond  itd 
nails,— a  process  which  began  in  the  ISth  century,  went  on  apace  in 
the  14th,  and  attained  its  height  in  the  15lh  century  (126S-1467). 
Thia  thirst  for  territorial  agg^randiiement  brought  about  tho  first 
ciril  war  in  the  Confederation  (the  "Old  Zurich  War,"  1436-50), 
in  which,  at  the  fight  of  St  Jacob  on  the  Sihl  (1443),  under  tho 
walls  of  Zurich,  the  men  of  Zurich  were  completely  bciten  amf  their 
burgomaster  Stussi  slain.  The  purchase  of  the  town  of  Winterthur 
from  the  Hapsburgs  (1467)  marks  the  culmination  of  tho  territorial 
power  of  the  cit)-.  It  was  to  the  men  of  Zurich  and  their  lender 
Hans  Waldmann  that  the  victory  of  Morat  (1476)  was  duo  in  the 
Burgundian  War  ;  and  Zurich  took  a  leading  part  in  the  Italian 
campaign  of  151:i-15,  the  burgomaster  Schmid  naming  the  new 
duke  ofMilan  (1512).  No  doubt  her  trade  connexions  with  Italy 
led  her  to  pursue  a  southern  policy,  traces  of  which  are  seen  as  enrly 
as  1331  in  an  attack  on  the  \  al  Leventina  and  in  1478,  when  Zurich 
men  wore  in  the  ran  at  the  fight  of  Giornico,  won  by  a  handful  of 
Toufederates  over  12,000  Milanese  troops. 

In  1400  the  town  received  from  the  emperor  the  Reichsvogtei, 
which  carried  with  it  complete  immunity  from  the  empire  and  the 
right  of  criminal  Jurisdiction.  As  early  as  1393  tho  chief  power 
had  practically  fallen  into  the  hands  of  tho  council  of  200  (really 
212),  composed  of  the  former  council  and  a  number  of  other  citizens 
originally  elected  by  it ;  and  inl493  this  change  was  formally  recog- 
nized. This  transfer  of  all  power  to  the  guilds  had  been  one  of  tho 
aims  of  the  burgomaster  Hans  Waldmann  (1483-89),  wlio  wished 
to  make  Zurich  a  great  commercial  centre.  Ho  also  introduced 
many  financial  and  moral  reforms,  and  subordinated  tho  interests 
of  the.  country  districts  to  those  of  the  town.  Ho  practically  ruled 
the  Confederation,  and  under  him  Zurich  became  the  real  capital 
of  the  League.  But  such  great  changes  excited  opposition,  and 
he  was  overthrown  and  executed.  His  maiu  ideas  were  embodied, 
however,  in  the  constitution  of  1498,  by  which  tlie  patricians  be- 
came the  first  of  the  guilds,  and  which  remained  ia  force  till  1798  ; 
some  special  Tights  were  also  given  to  the  subjectj  in  country  dis- 
tricts. It  was,  however,  the  prominent  part  -taken  by  Zurich  in 
adopting  and  prppagating  the  principles  of  the  Reformation  which 
finally  secured  for  it  the  lead  of  the  Confederation  ;  for  a  detailed 
account  of  its  policy  and  the  events  in  which  it  shared  during  this 
period,  see  Switzerland  (vol.  rxiu  t>.  790  »y.)  and  Zwn.voLi. 

In  the  17th  and  18th  centuries  a  aistiuct  teudem;y  becomes  ob- 
aervalle  in  the  city  government  to  limit  power  to  the  actual  holders. 
Thus  th*»  country  districts  were  consulted  for  the  last  time  in  1620 
and  1640  ;  and  a  similar  breach  of  the  charters  of  1489  and  1531 
of^caiioned  disturbances  in  1777.  The  council  of  200  came  to  be 
chosen  by  a  small  committee  of  the  memhers  of  the  guilds  actually 
sitting  in  the  council,  and  early  in  the  18th  century  a  detcnnincd 
effort  was  made  to  crush  by  means  of  heavy  duties  the  flourifching 
iilk  trade  in  Wlnterthur.  In  1655  an  attempt  was  made  by  Bern 
and  Zurich  to  set  up  a  central  administration  in  tho  Confederation, 
which  failed  through  the  jealousy  of  the  other  cantons.  The  first 
symptoms  of  active  discontent  appeared  later  among  the  dwellers 
by  tne  lake,  who  founded  in  1794  jt  club  at  Stdfa  and  claimed  the 
restontion  of  the  liberties  of  14S9  and  1531,  a  movement  which 
was  put  down  by  force  of  arms  in  1795.  The  old  system  of  govern- 
ment perished  in  Zurich,  as  elsewhere  in  Switzerland,  in  179&,  and 
onder  the  Helvetic  constitution  the  country  districts  obtained 
political  liberty.  But  under  the  cantonal  constitution  of  1815  the 
town  had  130  representatives  in  the  great  council,  while  the  country 
diitrictj  bad  only  88.  A  great  meeting  at  Uster  on  22d  November 
1830  demanded  that  two-thirds  of  the  members  in  the  great  council 
should  b«  chosen  by  the  country  districts  ;  and  in  1831  a  new  con- 
vtitution  was  drawn  up  on  these  lines,  though  it  was  not  till  1837:38 


that  tho  t9wn  finally  lost  the  last  relics  of  the  privileges  which  it 
had  to  long  enjoyed  as  compared  with  the  country  districts.  In 
1833  Zurich  tried  hard  to  secure  a  itivision  of  the  Federal  constitu- 
tion and  a  strong  central  Government.  Tho  town  waa  tho  Federal 
capital  for  1839-40,  and  conseijuently  the  victory  of  tho  Conserva- 
tive jvirly  there  caused  a  great  stir  throughout  Switzerland.  But, 
wheu  iu  1S45  tho  Hadicals  regained  power  at  Zurich,  which  w.is 
again  tho  Fedei-al  capital  for  1845-46,  that  city  took  ttio  lead  in 
opposing  the  Sondorbund  cantons.  In  1869  the  cantonal  constitu- 
tion was  again  thoroughly  revised  in  a  very  democratic  sense  ;  and, 
with  tho  exception  of  a  low  changes  made  later,  it  is  the  existing 
constitution.  There  is  an  executive  of  stivcn  members  and  a  legis- 
lature of  211  (one  member  to  every  1500  inhabitants),  each  holding 
oftico  for  throo  years  and  elected  at  tho  same  timo  directly  by  the 
vote  of  the  people.  Tho  referendum  exists  iu  both  forms,  com- 
pulsory and  optional :  all  laws  and  all  money  grants  of  a  total  sum 
over  250,000  francs  or  an  annual  sum  of  20,000  must  bo  submitted 
to  a  popular  vote,  tho  jieoplo  nicotinjj  for  that  purpose  at  least 
twice  in  each  year,  while  tho  oxecutivo  may  submit  to  a  popular 
vote  any  oth^r  matter,  though  it  fall  within  its  powers  as  dctincd 
by  law.  One-third  of  tho  members  of  tho  legislature  or  5000  legally 
qualified  voters  can  force  the  Govcrnnient  to  subniit  to  tho  peopio 
any  matter  whatsoever  (initiative).  The  constitution  provides  foe 
tho  imposition  of  a  graduated  and  progressivo  income  tax.  In  1885 
the  penalty  of  death  was  abolished  in  the  canton,  .  Zurich  has 
sheltered  many  political  refugees  of  late  years,  especially  Poles  and 
Russians  ;  but  its  hospitality  has  be^n  abused  by  the  Socialists, 
who  have  given  considerable  trouble.  The  Swiss  National  Agricul- 
tural and  Industrial  ExJiibition  was  held  at  Zurich  in  1883. 

For  the  present  state  of  the  town,  see  KuropaiKhe  ll'anderbUder  {'Sos.  12(V 
129),  Zurich,  1SS7.  For  the  hwal  an<i  architectural  liistory  the  jirincipal  work 
is  S.  Vdgelin,  Da*  alte  Zurich  (2d  eil,,  ld7>'),  and  for  general  liistory,  J.  C. 
Bluntschli,  Stoats-  und  Rcchls-Geschichtc drr  Studt  iind  Landschaft  Zurich  (2d  ed., 
IftiO) ;  O.  V.  Wyaa,  Gexhichte  der  Ahtei  Zurich,  1861-6S  (In  vol.  viii.  of  ilitUteil. 
d.  antiquar.  Gesellsch.  in  Z.) ;  Id.,  Die  RtUhsvogtei  Zurich,  1870  (in  vol.  xvii.  of 
ZeiUchr.  f,  Schnti:.  Rtcht).  Many  of  the  i-ecciit  worka  on  Swias  history,  e.g., 
those  of  Daiidliker,  Occhsli,  Orelll,  Strickler,  are  by  Zurich  men  and  pay  special 
attention  to  Zurich  inattera.  (W.  A.  B.  C.l 

ZUTPHEN,  a  fortified  town  of  Holland,  in  the  province 
of  Guelderland,  20  miles  by  rail  south  from  Deventer,  stands 
on  the  right  bank  of  the  Yssel,  at  its  junction  with  tho 
Borkel.  Its  most  important  public  building  is  tho  church 
of  St  Walburga,  dating  from  the  12th  century,  whicli 
contains  several  interesting  monuments  of  the  counts  of 
Zutphen,  and  good  examples  of  old  metal-work  and  sculp- 
ture. The  place  has  an  active  trade,  especially  in  graiu 
and  in  the  timber  floated  down  from  tho  Black  Forest' by 
the  Rhine  and  the  Yssel  J  the  industries  include  tanning, 
weaving,  and  oil  and  paper  manufactures.  The  population 
in  1887  was  16,357.  Some  2J  miles  to  the  north  of  the 
town  is  the  agricultural  colony  of  Nederlandsch-Mettray, 
founded  by  a  private  benefactor  for  the  education  of  poor 
and  friendless  boys  in  1851,  and  since  that  date  largely 
extended. 

Zutphen  at  one  time  belonged  to  the  Hanseatic  League  and  had  an 
extensive  foreign  trade.  It  has  been  more  than  once  besieged,  and 
it  waa  before  Zutphen  that  Sir  Philip  Sidney  received  his  mortal 
wound  (22d  September  1586). 

ZWEIBRiJCKEN.     See  Deux  Fonts. 

ZWICKAU,  one  of  tho  busiest  towns  in  the  industrial 
district  of  the  kingdom  of  Saxony  to  Avhich  it  gives  its 
name,  is  situated  in  a  pleasant  vi^Uey  on  the  left  bank  of 
the  Zwickauer  Mulde,  41  miles  south'  of  Leipsic.  The 
river  is  here  crossed  by  four  bridges,  two  of  which  are  of 
iron.  The  town  contains  six  churches,  including  the  fino 
Late  Gothic  church  of  St  Mary  (1453-1536,  restored  1884), 
with  a  tower  278  feet  high,  and  the  Gothic  church  of  Sfc 
Catherine  (14th  to  15th  century),  of  which  Thomas  Miinzer 
was  pastor  in  1520-22.  Among  the  secular  buildings  are 
the  town-house  of  1581,  the  Gothic  "Gewandhaus"  (now 
a  theatre)  of  1522-24,  the  Government  buildings  of  .1838, 
tho  law-courts,  the  hospital,  and  the  barracks.  The  rail- 
way station,  which  with  its  dependencies  covers  81  acres, 
is  said  to  be  one  of  the  largest  in  Germany.  Tho  chateau 
of  Osterstein  (1581-91)  is  now  a  penitentiary.  The  manu- 
factures of  Zwickau  are  both  extensive  and  varied :  they 
include  machinery,  chemicals,  porcelain,  paper,  glass,  dye- 
stuffs,  tinware,  stockings,  and  curtains.  There  are  also 
ateam  saw-mills,  brickfields,  iron-fouudriea,  and  breweries. 
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Though  no  longer  so  important  as  when  it  lay  on  the  chief 
trade  route  from  Saxony  to  Bohemia  and  the  Danube, 
/wickau  still  carries  on  considerable  commerce  in  grain, 
linen,  and  coal.  The  mainstay  of  the  industrial  prosperity 
of  the  town  is  the  adjacent  coalfield,  which  in  18S5  em- 
ployed 10,000  hands  and  yielded  coal  to  the  value  of 
£851,900.  The  mines  are  mentioned  as  early  as  1348 ; 
but  they  have  been  actively  worked  only  for  the  last  65 
years,  during  which  time  the  population  of  the  town  has 
Increased  more  than  sixfold.  In  1885  the  population  was 
39,215;  in  1831  it  was  6701. 

Zwickau  is  of  Slavonic  origin,  and  is  mentioned  in  1118  as  a 
trading  place.  From  1290  till  1348  it  was  a  free  imperial  city, 
but  about  the  latter  date  it  was  forced  to  accept  the  protection  of 
the  margrave  of  Jleissen.  The  Anabaptist  movement  of  1525  be- 
gan at  Zwickau  under  the  inspiration  of  the  ** Zwickau  prophets," 
Robert  Schumann  (1810-1356),  the  musical  composer,  w<jsDoni  here. 
The  name  is  sometimes  fancifully  derivetl  from  the  ]|Atiu  cygneti, 
d*roin  a  tradition  that  placed  a  *'swan  lake"  here  which  bad  the 
jiroperty  of  renewing  the  youth  of  those  who  bathed  in  it 

ZWIN'GLI,  HtTLDEEiCH  (148-1-1531),  Swiss  Reformer, 
■was  bom  on  1st  January  1484  at  Wildhaus,  at  the  head 
of  the  Toggenburg  valley,  in  the  canton  of  St  Gall,  Switzer- 
land. His  father  was  a  well-to-do  peasant  proprietor, 
araman  of  the  township  ;  his  mother  was  Margaret  Meili, 
whose  brother  was  abbot  of  the  cloister  of  Fischingen  in 
Thurgau.  The  people  of  Wildhaus  were  in  Zwingli's  time 
a  self-ruled  village  community.  They  had  also  bought 
from  the  abbots  of  St  Gall  the  privilege  of  electing  their 
own  pastor  ;  and  the  first  parish  priest  chosen  by  the  votes 
of  the  parishioners  was  Bartholomew  Zwingli,  the  uncle 
of  the  Refomer,  who  latterly  became  dean  of  Wesen. 
Zwingli  thus  came  of  a  free  peasant  stock,  and  he  carried 
the  marks  of  his«origin  all  his  life.  Wheu  eight  years  old 
be  was  sent  bj  school  at  Wesen,  where  he  lived  with  his 
uncle,  the  dean.  Two  years  later  he  was  sent  to  Basel ; 
and  after  a  three  years'  sojourn  there  he  became  a  pupil 
in  the  high  school  of  Bern,  where  his  master  was  Hcinrich 
Wolflin,  an  accomplished  classical  scholar,  from  whom 
Zwingli  acquired  that  love  of  classical  literature  which 
never  left  him.  From  Bern  ho  went  to  Vienna  (in  1500), 
and  after  two  years'  study  there  he  returned  to  Basel.  At 
Easel  the  celebrated  Thoma.i  Wyttenbach  was  his  master 
and  friend,  and  taught  him  those  Evangelical  truths  which 
be  afterwards  so  signally  defended. 

It  is  impossible  to  avoid  contrasting  the  joyous  youth 
of  Zwingli  with  the  sad  childhood  of  Luther.  Zwingli 
was  full  of  love  of  family,  of  township,  of  country,  and  of 
Jhrist.  He  had  none  of  those  dark  religious  cxi>ericnces 
which  drove  Luther  to  the  convent,  and  which  made  him 
miserable  there.  Ho  had  never  to  struggle  alone  in  despair 
of  soul,  one  step  at  a  time,  towards  the  gospel  of  God's 
free  grace.  Wyttenbach  was  very  unlike  those  nominalist 
divines  from  whom  Luther  learnt  media;val  theology.  He 
foresaw  many  things  which  a  later  generation  discovered. 
Zwingli  has  assured  us  that  Wyttenbach  taught  him  that 
the  death  of  Christ,  and  not  priests,  masses,  and  pilgrim- 
ages, was  a  sufficient  ransom  for  the  sins  of  the  world  ; 
(iiat  be  pointed  out  the  errors  of  tho  schooLnen  and  of 
Uomish  theology ;  and  that  he  asserted  that  Holy  Scri|>- 
ture,  and  not  ecclesiastical  tradition,  was  the  sole  rule  of 
f»ith.  It  cost  Zwingli  nothing  to  break  with  tho  mediicval 
church.  He  hod  boeo  taught  indcpcodeaco  from  child- 
hood, and  shown  how  to  think  for  himself  while  a  student 
at  Basel 

When  twenty-two  years  of  age  Zwingli  was  ordained  by 
the  bishop  of  Constance.  Ho  preached  his  first  sermon  at 
BapgierHwyl,  and  said  his  fint  maaa  among  his  own  people 
at  Wildhaus.  He  was  appointed  (1506)  to  the  parish  of 
Cilanis,  where  he  bad  leisure  for  study  and  began  to  read 
'lunaively  and  carefully  iu  preparation  for  future  work. 


At  Glanis  too  he  gathered  the  boys  of  the  district  about 
him  (.Sgidius  Tschudi,  the  historian  of  Switzerland,  among 
them)  to  teach  them  the  classics  ;  and  he  set  himself  by  a 
study  of  th'j  masterpieces  of  ancient  and  mediaval  rhetoric 
to  learn  the  art  of  oratory.  He  tells  us  that  at  this  time 
he  foresaw  that  a  man  who  is  called  to  be  a  preacher  must 
know  many  things,  two  things  above  all  others — God,  and 
how  to  speak.  Meanwhile  he  tested  every  doctrine  in 
theology  by  the  Word  of  God  and  took  bis  stand  firmly 
upon  what  it  taught  him. 

The  Swiss  troops  of  Zwingli's  day  were  supposed  to  be 
tho  best  in  Europe,  and  neighbouring  states  were  glad  to 
have  their  assistance  in  war.  Ths  Swiss  were  accustomed 
to  hire  out  their  soldiers  for  large  sums  of  money  to  those 
states  who  paid  best.  It  was'_ their  custom  also  to  send 
the  parish  priest  of  the  district  from  which  the  troops 
came  as  chaplain  to  the  regiment.  Zwingli  went  twice, 
once  in  1512  and  again  in  1515,  with  the  men  of  Glarus. 
He  saw  the  demoralizing  tendency  of  such  mercenary  war- 
fare jnd  ever  afterwards  denounced  the  immoral  traflic 
In  1521  he  persuaded  the  authorities  of  the  canton  of 
Zurich  to  renounce  it  altogether. 

In  1516  Zwingli  was  transferred  to  Einsiedeln.  It  was 
then,  and  is  still,  resorted  to  by  thousands  of  pilgrims 
yearly,  who  come  to  visit  the  famous  image  of  the  A'irgin 
and  Child  which  has  been  preserved  there  for  at  least  a 
thousand  years.  Zwingli  denounced  the  superstition  of 
pilgrimages.  His  sermons  made  a  great  sensation  and 
attracted  attention  in  Rome.  The  papal  curia  had  no  wish 
to  quarrel  with  the  Swiss,  who  furnished  them  with  troops, 
and  sought  to  silence  the  Reformer  by  offers  of  promotion, 
which  he  refused.  Soon  afterwards  ho  was  elected,  after 
some  opposition,  to  be  preacher  in  the  cathedral  at  Zurich, 
and  accepted  the  office  (151S),  having  first  obtained  a 
pledge  that  his  liberty  to  preach  the  truth  should  not  be 
interfered  with.  Ho  began  tho  fight  almost  on  his  arrival. 
Bernhardin  Samson,  a  pardon-seller  like  Tetzel,  had  been 
selling  indulgences  in  tho  Forest  Cantons  and  proposed  to 
come  to  Zurich.  Zwingli  prevailed  on  the  council  to  send 
the  friar  out  of  the  country.  In  the  beginning  of  1519 
he  began  a  series  of  discourses  on  the  New  Testament 
Scriptures, — on  St  Matthew's  Gospel,  on  the  Acta  of  tho 
Apostles,  and  on  the  Pauline  Epistles.  The  sermons, 
preached  "in  simple  Swiss  language,"  had  a  great  effect 
The  Reformation  in  Zurich  was  begun.  Tho  council  of 
the  canton  was  on  Zwingli's  side  and  protected  their 
preacher.  Ho  began  to  preach  against  fasting  and  other 
Roman  practices ;  some  of  his  followers  put  his  precepta 
in  practice  and  ate  flesh  in  Lent.  The  bishop  of  Constance 
accused  them  before  the  council  of  Zurich.  Zwingli  was 
heard  in  their  defence,  and  tho  accusation  was  abandoned. 
Tho  victory  on  the  subject  of  fasting  was  followed  by  aii 
attack  on  tho  doctrine  of  tho  celibacy  of  the  clergy.  'Pope 
Adrian  VI.  interfered,  and  asked  tho  Zurichors  to  abandou 
Zwingli.  Tho  Reformer  persuaded  tho  council  to  allow  a 
public  disputation,  which  was  hold  in  1523.  -Zwingli  pro- 
duced sixty-seven  theses,'  containing  a  summary  of  his 
doctrinal  views,  and  argued  in  their  favour  with  such 
power  that  tho  council  ujihcld  tho  Reformer  and  sojiarated 
the  canton  from  tho  bishopric  of  Constanco.  Tho  Refor- 
mation, thus  legally  established,  went  forward  rapidly. 
Tlio  Latin  language  was  discontinusd  in  tho  ocrvico ;  tho 
incomes  of  chapters,  convents,  and  monasteries  were  applied 
for  education  ;  tho  cclil)acy  of  the  clergy  was  abolished  ; 
mot)ks  and  nnns  w»ro  freed  from  their  vow» ;  man  and 
imago  wonhip  were  declared  to  b«  idolatrous  ;  and  tho 
Eucharist  in  both  kinds  was  celebrated  by  a  solemn  com- 
munion of  all  U>o  Bcforrocd  congregations  on   Maundy 

Thuraday_152.V . 
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The  profTMs  of  the  Reformation  in  Zurich  attracted  tlio 
att«ntion  of  all  Switcerluiul,  and  tlio  Confi^di'mlion  became 
dividnl  into  two  partici.  The  Kcfornicrs  found  numerous 
»upi>orter»  in  tho  larger  towns  of  Basel,  Bern,  and  Schatf- 
hau^-u,  and  in  the  country  districta  of  Ularua,  Appenzell, 
and  the  Orisons,  Tho  five  Forest  Cantons — Lucerne,  Zug, 
Schwyi,  L'ri,  and  Untcrwaldeu — remained  solidly  opposed 
to  all  reforms.  ThLi  anti-Reformation  (nrty  was  aJso  strong 
in  tho  (utrician  oligarchies  which  drew  |iapal  pensions, 
and  enriched  themselves  by  tho  nefarious  blood  traffic  do- 
Dounc«<i  by  Zwingli.  The  Zurichers  felt  it  necessary  to  form 
a  defensive  league  to  prevent  their  Reformation  from  being 
crushed  by  force.  They  wero  especially  anxious  to  gain 
Bern,  and  Zwingli  challenged  the  Roman  Catholics  to  a 
public  disputation  in  that  city.  No  less  than  350  ecclesi- 
astics came  to  Bern  from  th^  various  cantons  to  hear  the 
pleadings,  which  began  on  3d  January  1528  and  lasted 
nineteen  days.  Zwingli  and  his  companions  undertook  to 
defend  against  all  oimers  the  following  ten  propositions: — 

(1)  That  the  Holy  Christian  Church,  of  which  Christ  is  the  only 
Head,  is  bom  of  the  Word  of  Gixi,  abides  therein,  nnd  does  not 
listen  to  the  Toioo  of  a  stranger  ;  (2)  that  this  church  imrKM^cs 
DO  laws  on  the  conscicnix!  of  people  without  the  sanction  of  the 
Word  of  God,  and  that  the  laws  of  the  church  ore  binding  only  in 
9o  far  aa  they  agree  with  the  Word  ;  (3)  that  Chriit  alone  is  our 
ii(;hteousne3a  and  our  salvation,  and  that  to  trust  to  any  other 
merit  or  satisfaction  is  to  deny  Him  ;  (4)  that  it  cannot  be  proved 
from  the  Holy  Scriptnre  that  the  body  and  blood  of  Christ  arc 
corporeally  present  in  the  brt»d  and  in  the  wine  of  the  Lord's 
Supper  ;  (5)  that  the  mass,  in  whicli  Christ  is  offered  to  God  the 
Father  for  the  sins  of  the  living  and  of  the  dead,  is  contrary  to 
Scriptnre  and  a  gross  affront  to  tho  sacrifice  and  death  of  the 
Saviour  ;  (6)  that  we  should  not  pray  to  dead  mediators  and  intcr- 
cesaoni,  but  to  Jesus  Christ  alone  ;  (7)  that  there  is  no  trace  of 
purgatory  in  Scripture  ;  (8)  that  to  set  up  pictures  and  to  adore 
them  is  also  contrary'  to  Scripture,  and  that  images  and  pictures 
ought  to  be  destroyed  where  there  is  danger  of  giving  them  adora- 
tion ;  (9)  that  marriage  is  lawful  to  all,  to  the  clergy  as  well  as  to 
the  laity  ;  (10)  that  shameful  living  is  mor«  disgraceful  among 
the  clergj*  than  among  the  laity. 

These  they  defended  to  such  purpose  that  the  Bernese 
joined  heartily  in  the  Reformation,  and  the  enthusiasm  of 
the  people  was  fired  by  two  burning  sermons  preached  by 
Zwingli  from  the  minster  pulpit  to  overflowing  audiences. 
The  two  parties  henceforward  faced  each  other  in  Switzer- 
land. The  country  was  in  those  days  a  confederacy  of 
republics,  and  yet  was  far  from  being  a  democracy.  Most 
of  the  cantons  were  ruled  by  aristocratic  oligarchies  who 
had  pensions  from  foreign  Governments,  and  Zwingli's 
appeal  had  always  l^een  from  an  oli^rchy  of  jxipe,  bishop.s, 
and  abbots  to  the  congregation  with  the  Bible  in  hand. 
He  founded  his  religious  Reformation  on  the  congregation, 
and  this  of  itself  suggested  that  the  state  was  nothing  but 
the  people.  It  so  happened  that  those  cantons  which 
remained  firmly  attached  to  Roman  Catholicism  were  the 
least  powerful,  and  yet  from  historical  position  and  the 
long  custom  of  the  Confederacy  had  the  largest  legal  in- 
fluence in  the  country.  The  Forest  Cantons  had  been  the 
earliest  to  free  themselves.  Isolated  towns  and  districts 
after  successful  revolt  had  claimed  the  protection  of  these 
little  republics,  and  tho  Forest  Cantons  governed  by 
means  of  prefects  a  large  number  of  places  beyond  their 
boundaries.  This  gave  them  votes  in  the  diet  or  federal 
council  far  beyond  what  they  were  entitled  to  by  their 
population  and  actual  resources.  These  cantons  felt  that, 
if  the  Reformation  and  the  political  ideas  it  suggested 
spread,  their  supremacy  would  be  overthrown  and  their 
rule  confined  within  their  own  territories.  Nor  had  they 
in  their  jipland  valleys  seen  the  worst  abuses  of  the  medi- 
eval church.  They  dreaded  the  Reformation.  They  per- 
secuted inquirers  after  truth,  and  imprisoned,  belieaded, 
and  burnt  the  followers  of  Zwingli  when  they  caught  them 
within  their  borders.  Zwingli,  alone  among  Prote.stant 
leaders,  eaw  that  the  religious  and  the  political  questions 
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could  not  be  decided  separately,  but  w^cro  for  practical 
statesmanship  one  and  the  s.iino  [iroblem.  His  ix)licy 
was  to  reorganize  tlio  Swiss  constitution  on  tho  principles 
of  representative  democracy,  to  put  an  end  to  the  unnatural 
suiiremacy  of  tho  Forest  Cantons  by  abolishing  tho  prefects 
and  their  juri.sdiction,  and  by  giving  the  larger  cantons 
the  infiuenco  in  tho  diet  which  was  due  to  their  resources 
and  population,-  and  to  do  this  at  onco,  and  if  necessary, 
by  war.  His  counsels  were  overruled.  Bern  was  anxious 
to  treat  tho  religious  question  separately,  and  to  negotiate 
for  religious  toleration,  leaving  the  political  future  to  take 
care  of  itself.  The  course  of  history  has  fully  justified 
Zwingli.  Tlio  views  of  the  peace  party  triumphed,  and  a 
religious  truce  was  negotiated  under  tho  name  of  tho  first 
peace  of  Cappel,  with  guarantees  on  paper  that  there  was 
to  be  toleration  in  religious  matters.  But  no  real  securities 
were  given.  The  pro\ision3  of  the  treaty  were  never 
carried  out  in  the  Roman  Catholic  cantons,  where  authori- 
ties weTt'  secretly  preparing  for  war.  Zwingli  in  vain  pro- 
claimed the  danger  and  urged  offensive  measures.  The 
Protestant  cantons  remained  heedless  to  the  danger.  At 
length  the  storm  burst.  The  Forest  Cantons  advanced 
(1531)  secretly  and  rapidly  on  Zurich,  with  the  Intention 
of  overcoming. the  Prote.stant  cantons  one  by  one.  The 
Zurichers  met  their  foes  at  Cappel,  were  outnumbered,  and 
were  defeated.  Zwingli,  who  bad  accompanied  the  troops 
as  field  chaplain,  and  had  stood  among  the  fighting  men  to 
encourage  them,  had  received  two  wounds  on  the  thigh 
when  a  blow  on  the  head  knocked  him  senseless.  After 
tho  retreat  of  the  Zurichers,  when  the  victors  examined 
the  field,  Zwingli  was  found  to  be  still  living.  He  was 
not  recognized,  and  was  asked  if  he  wislied  a  priest ;  when 
he  refused,  a  captain  standing  near  gave  him  a  death- 
stroke  on  tho  neck.  Next  day  his  body  was  recognized. 
"  Then  there  was  a  wonderful  running  to  the  spot  the  whole 
morning,  for  every  man  wi.shed  to  see  Zwingli."  He  had 
in  death  the  same  eager,  courageous  expression  which  his 
hearers  were  accustomed  to  see  on  his  face  when,  he 
preached.  A  great  boulder,  roughly  squared,  standing  a 
little  way  off  the  road,  marks  the  place  where  Zwingli  fell. 
It  is  inscribed  with  the  words,  "  '  They  may  kill  the  body 
but  not  the  soul ' ;  so  spoke  on  this  spot  Ulrich  Zwingli, 
who  for  truth  and  the  freedom  of  the  Christian  Church 
died  a  hero's  death,  Oct.  11,  1531." 

Zwingli's  theological  views  are  expressed  succinctly  in  tho  sixty- 
seven  theses  published  at  Zurich  in  1623,  and  at  greater  length  m 
the  First  Helvetic  Confession,  compiled  in  1536  by  a  number  of  his 
disciples.^  They  contain  the  elements  of  Reformed  as  distinguished 
from  Lutheran  doctrine.  As  oppo.sed  to  Luther,  Zwingli  insisted 
more  firmly  on  the  supremo  autliority  of  Scripture,  and  broke 
more  thoroughly  and  radically  with  the  mcdiieval  church.  Luther 
was  content  with  changes  in  one  or  two  fundamental  doctrines  ; 
Zwingli  aimed  at  a  reformation  of  government  and  discipline  aa 
well  as  of  theology.  Zwingli  never  faltered  in  his  trust  in  the 
jjoople,  and  was  earnest  to  show  that  no  class  of  men  ought  to  he 
called  .tpiritnal  simply  because  they  were  selected  to  perform  certain 
functions.  He  thoroughly  Ixdieved  also  that  it  was  tho  duty  of 
all  in  authority  to  rule  m  Christ's  name  and  to  obey  His  laws. 
He  was  led  from  these  ideas  to  think  that  there  should  be  no 
government  in  the  church  separate  from  ^he  civil  government 
which  ruled  the  commonwealth.  All  rules  and  regulations  about 
the  public  worsliip,  doctrineg,  and  discipline  of  the  church  were 
made  in  Zwingli's  time,  and  with  his  consent,  by  the  council  of 
Zurich,  which  was  the  supreme  civil  authority  in  the  state.  This 
was  the  ground  of  his  quarrel  with  the  Swiss  Anabaptists,  for  the 
main  idea  in  the  minds  of  these  greatly  maligned  men  was  tho 
modem  thought  of  a  free  (^urch  in  a  free  state.  Like  all  the 
Reformers,  he  was  strictly  Augustinian  in  theology,  hut  he  dwelt 
chiefly  on  the  positive  side  of  predestination — the  election  to  sah-a- 
tion — and  he  insisted  upon  the  salvation  of  infants  and  of  the  pious 
heathen.  -His  most  distinctive  doctrine  is  |>erhap8  his  theory  of 
the  sacrament,  which  involved  him  and  his  followers  in  a  long  and, 
on  Luther's  part,  an  acrimonious  dispute  with  the  German  Protest- 
ants.    His  main  idea  was  that  the  sacrament  of  the  Lord's  Supper 


'  Scbaff.  Creeds  0/ the  Evangdiml  Protestant  Churches,  p.  211. 
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waa  not  the  npetUion  of  the  sacrifice  of  fhrbt,  bat  the  faithful 
mnembrapee  that  that  saciiOco  had  been  iE:.Je  once  for  all ;  and 
his  deeper  idea  of  faith,  which  included  in  the  act  of  faith  a  real 
onion  and  communion  of  the  faithful  soul  with  Christ,  really  pre- 
•crved  what  wa3  also  most  valuable  in  the  distinctively  Lutheran 
doctrine.  His  peculiar  theological  opinions  were  set  aside  in 
Switzerland  for  the  somewhat  profounder  views  of  Calvin.  The 
publication  of  the  Zurich  Consensus  (Coiismsus  TiyurijiiM)  in  1549 
marks  the  adherence  of  the  Swiss  to  Calvinist  theology. 

Zwingli's  most  important  writings  are—  Von  Srticxn  und  Fryhtil 
dcT  Spyacn  (April  1522) ;  De  Canone  ilissa  Epichiresi»  (September 
1523);  CvmmtrUarimde  Verii  el  FaUa  Rtligione  {\Z1b)  \  Vom  Touf, 
rvm  Wiedcrtouf,  vnd  vom  Kindertouf  (1525) ;  Ein  Hare  i'nUrrich- 
lung  wm  }fadUmal  Chriati  (1526) ;  De  Pimidtntia  Dei  (1530) ;  and 
Chri3tianm  Fidei  ExpmUio  (1531). 

For  hia  theolog7,  compare  Seegwart,  Ulriek  Zvingli^  dtr  ChaneUr  Miner  TTuo- 
iogit,  18U ;  especially  HuDdeaha^D,  BtUra^  xnr  Kirchenverfijningt^€»eMcAU 
«.  KirthitipolUit,  13(H  ;  Usteri,  Ulrich  ZvitujU,  (in  Uarltn  Lvtiur  ii€nl>irtif€r 
Ztugt  da  <inii^laek<»  Glaii^iu,  1333 ;  aad  A.  Baur,  Zwittgln  TktoloaU,  Ur 
ITtrdcs  uad  Ur  SytUvl,  ISSi. 

ForZwinglis  life,  compare  Oswald  Mrconlas,  Dt  HuMridli  Zioinjlil  Farltulmi 
Brroit  ac  nteJogt  DocliviKi  mux  tt  Obilu.  :532 :  aulllngcr.  ft/ormnfiopuiW- 
tdiiMe,  18S8 ;  MOriKofer,  UlriA  Zatiujli,  1»S7  ;  and  StShelin,  HuMrria  ZyciKjH 
itulK.HlU/intalioiinotrk,  1SS4.  Stihclin  Is  also  the  author  of  the  remarkably 
good  article  Oi  ZwlngU  in  Henog.Plltf  I  Bml-Encykl.,  voL  nlL        (t.  M.  L.) 

ZWOLLE,  a  fortified  town  of  Holland,  capital  of  the 
province  of  Overyssel,  55  miles  by  rail  to  the  north-east  of 
Utrecht,  stands  on  the  Zwarte  Water,  a  right-hand  tributary 
of  the  Yssel,  a  little  above  its  junction  with  that  river. 
On  the  side  of  the  town  next  the  -railway  station  is  the 
Sasaen-poort,  an  old  Gothic  gateway  of  brick  ;  but  the  town 
has  few  other  historical  monuraentj  of  interest.  The  large 
Gothic  church  of  St  Michael  in  the  market  place,  begun 
in  1 406,  contains  a  fine  organ  and  a  richly  carved  pulpit. 


The  town  has  a  considerable  trade  by  water,  and  among 
its  more  important  industries  are  sliipbuilding,  cotton 
manufacture,  dyeing  and  bleaching,  tannuig,  rope-making, 
and  salt-making.     The  population  in  1887  was  25,005. 

Zwolle  was  &rst  fortified  in  1223  by  the  bishop  of  Utrecht.  It 
afterwards  became-  a  fije  imperial  city  and  a  member  of  the  . 
Hanscatic  League,  and  first  joined  the  United  Prorinces  in  1580. 
Three  miles  from  the  town  on  a  gentle  eminence  stands  the  monas- 
tery of  the  Agnetenbere,  where  Thomas  a  Kemjiis  lived  for  the 
greater  part  of  his  life,     ferburg  the  painter  was  a  native  of  Zwoll*. 

ZYMOTIC  DISEASES  (fv/x,,  fermentX  a  term  in 
medicine  applied  by  some  authorities  to  the  class  cf  acute 
infectious  maladies.  As  originally  employed  by  Dr  Farr 
of  the  British  registrar-general's  department,  the  term  in- 
cluded the  diseases  which  were  "  epidemic,  endemic,  and 
contagious,"  and  owed  their  origin  to  the  presence  of  some 
morbific  principle  in  the  system  acting  in  a  manner  ana- 
logous to,  although  not  identical  with,  the  process  of 
fermentation.  A  very  large,  number  of  diseases  were 
accordingly  included  under  this  designation.  The  term, 
however,  has  come  to  be  restricted  in  medical  nomen- 
clature to  the  chief  fevers  and  contagious  diseases  (e.g., 
typhus  and  typhoid  fevers,  smallpox,  scarlet  fever,  measles, 
erysipelas,  cholera,  hooping-cough,  diphtheria,  Jic).  Al- 
though the  name  is  held  by  not  a  few  authorities  to  be 
objectionable  on  account  of  the  theory_Jt  suggests,  it  b 
still  made  use  of  in  the  registrar-general's  classification  of 
diseases. 
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hecame  colonel  of  the  4th  artillery,  and  soon  after- 
ward joined  bis  regiment  at  tiie  Presidio,  San 
Francisi-o,  Cal.  He  died  there  by  his  own  hand, 
throagh  despondency  from  chronic  catarrh.  He 
published  a  stauilard  work  on  Infiintry  Tactics 
(1867).  and  tlie  L'nited  States  government  has  pub- 
lished his  Armies  of  Asia  and  Europe  (1878). 

URAL,  a  river  *pf  Russia,  called  Riniiin  by  the 
ancients,  Utter,  JnU:,  and  since  1875,  by  its  present 
name.  It  rises  in  the  southern  section  of  the  Ural 
Mountains,  near  the  east  frontier  of  the  govern- 
ment of  Orenburg,  flovrs  south  through  the  district 
of  Troitik,  past  the  town  of  Virchni-Tralsk,  to  its 
coiitiuencc  with  the  Kisil,  in  which  region  its  course 
is  over  hilly  meiidmvs,  and  its  current  is  very 
rai)id,  owing  to  its  narrow  and  uneven  bed.  At 
the  town  of  Orsk.  the  river  bends  westward,  and 
runs  in  that  direction  to  the  mouth  of  the  river 
Tchagan;  thence  it  tiows  directly  south,  and  falls 
into  the  t'a&i>ian  Sea.  It  is  generally  deep  enough 
for  navigation;  but  owing  to  the  scarcity  of  wood 
for  ship- building,  and  to  the  number  of  sand-banks 
that  bar  the  river,  no  navigation  can  be  carried  on. 
Tliis  loss,  however,  is  compensated  by  its  fisheries, 
which  vield  totheCo-ssacks  .settled  along  its  banks 
an  aniiual  revenue  of  (WKl.OOO  rubles  (4i4r)S,7,)0). 
The  I'ral  has  long  served  as  the  frontier  .^eiiarat- 
ing  Russia  from  the  Kirghis  Stcpiies,  and  many 
forts  have  been  erected,  and  a  settlement  of  Cos- 
sacks—  known  as  the  Ural  Cossacks  —  established 
along  the  river.  The  direct  length  of  the  Ural 
is  esiiiiiated  at  .">50  miles;  with  wiiidinns,  1,040 
miles.  The  j>rinci|)al  affluents  are  the  Ki.sil  and 
Sakmara  on  the  right,  and  the  Or  and  Ilek  on  the 
left. 

UKBANA,  a  citv  of  Ohio.  Popidation  in  1890, 
6,4'JO.     See  Hritannica,  Vol.  XXIV,  p.  9. 

URIH  KT  OKI5I  (Lat.,  to  the  city  and  the 
world),  a  form  used  in  the  publication  of  papal 
bulls,  for  the  purpo.se  of  signifying  their  formal 
pioniulgatioii  to  the  entire  Catholic  world,  as  well 
a.s  to  the  city  of  Home.  Hy  the  canon  law,  one  of 
the  conditions  retpiired  in  order  that  any  tii'W  law 
shall  be  held  to  have  force  is  "  i)roniulgation;" 
but  a  celcbiated  controvcr.sy  arose  in  the  seven- 
teenthccntury  as  totlie  kiii<l  of  proinulgatiipn  which 
sliould  be  regarded  as  sulhcienl.  In  ancient  times 
the  practice  of  the  iiopcs  harl  been  to  send  copies 
of  their  liuUs  to  the  primates,  metropolitans,  and 
othtT  ecclesiastical  heads  of  the  .several  churches, 
to  be  by  them  comnmnicated  to  their  sutlragan 
bishops;  but  in  ](rou're.ss  of  time,  the  practice  of 
jmblicly  iiroclaiming  or  of  posting  ui>  the  decree  in 
the  Canipo  dei  F'iori  in  Itoni"  was  substituted  for 
this  transmission;  aiul  decret  j  !id(lre.s.sed  I'rhi  rt 
Orlii,  and  [lublished  in  this  way,  wore  helil  to  be 
thus  Hiilliciently  pronuilgato<l  to  the  various 
churches,  and  to  be  thenceforth  fidl  of  force. 

UKK,  .\xi>KKW,  M.  I).,  a  distinguished  chemist, 
bom  at  (ilasgow  in  1778,  died  in  London.  ,Iaii.  "J. 
1S.*>7.  Mil  w.-vs  educated  at  (llaH;,'ow  University, 
mibHccpiently  prosccutetl  hia  medical  Htudies  at 
Ediiibtirgh,  and  returned  to  (ilascow,  wlieie  he 
received  the  degree  of  .M.  I).,  in  1801.  The  lit- 
erary Works  for  which  lie  is  chieliy  flistiiik'ui.shed 
ari'  hiH  Ihrtinmirif  nf  Chrnnslri/  and  Dictionary 
of  A  ris.  Miiniifai  iiirrs  ami  Mim  s. 
'  IRIM  ANI>  llll  MMIM  (Heb.).  a  mysterious 
«»ntriviiiice  I  .  or  on  tin-  high-priest's  brea.«t-plate. 
cHber  XinslBtiug  of  the  four  ro^^s  of  precious  stuucs 


upon  which  the  rimes  of  the  twelve  tribes  wre 
engraved,  or  ot  two  imases  personitVing  —  most 
proliably  —  "  Trutn  "  and  "  Revelation. "  1  ne 
etymology  of  the  two  words,  which,  derived  from 
Arabic  roots,  would  indicate  "  Brilliant  Amulet," 
"  Perfect  Light,"  etc.,  isin  reality  no  more  satisfac- 
tory than  the  account  of  the  manner  iu  -rhich  the 
contrivance  was  used  for  oracular  purposes,  or  of 
the  time  when,  in  reality,  it  ceased  to  act.  It  is 
never  mentioned  after  Solomon's  time. 

UR.SOX  (Erethizon  dor»atii»),  a  quadruped  nearly 
allied  to  the  Porcupin(>,  and  often  called  the  Can- 
ada Porcupine.  The  genus  Erfthizon  differs  from 
the  H]ist,-i.r  (Porcupine)  in  the  flatter  head,  the 
shorter  and  not  convex  muzzle,  the  lonjrer  tail, 
and  having  the  quills  short  ami  half  hidden  in  the 
hair.  The  Urson  is  about  the  size  of  a  small  hare. 
It  is  found  as  far  .south  as  \'irginia  and  Kentucky, 
and  as  far  north  as  lat.  67°.  Its  (piills  are  dyed 
by  the  Indian  women,  and  worked  into  ornamental 
articles  of  various  kinds. 

URUGUAY,  Repuhlic  ok.  For  general  ar- 
ticle see  Rritaunica.  Vol.  XXIV,  iiji.  14-16.  The 
area  in  1887  w.as  estimated  at  7'2.110  square  miles, 
witli  a  population  of  ()14.'_'.'>7.  which  it  was  .stated 
.should  be  increa.sed  to  6.'>1.112  to  allow  for  omis- 
sions in  the  census.  A  later  count  (in  18S8)  re- 
turned the  total  population  at  687,194.  The  fol- 
lowing table  gives  the  area,  iwpulation  and  density 
by  provinces  or  states  in  1887: 


Salto 

.\rtitni.s 

Paysando 

Rio  Nt'jrro 

Soriuno  

Toloiiia 

San  Jose 

Florcs 

Moiitcvidi'o  .. 

Caiiiloui's 

MaUlnniulo  . . . 

Korha 

(Vrro- Lnrjro  . . 
Tn^intu  y  Ttvs 

MiuiLs 

Tai'iinriMiibi'i . . 

Hivi'ra 

Kloridft 

Dunizno 

Total 


Att'n  in 
iMj.  luileet. 


4.«a 

4.:t92 
5,11,1 
3.20.9 
.l.-'MiO 
2.1il2 
•J.rrfi? 
1,744 
2.-.G 
l.HIH 

1..TKJ 

4,J80 
.'i.T.'i:) 
3.fi8t; 
4.844 
8.074 
3,7".)0 
ifiTA 
.5,.ViT 


73,110 


Population. 


2.'>,027 
12.000 
28.417 
14.2S5 
26,1.33 
.35. 40) 
21.147 
15.295 
iai.211 
68.:t.">9 
16..-i64 
17.549 
19.fi97 
15.74* 
22..'>:i5 
22.:t(Kl 
18.!N'ili 
27.173 
22.401 


r.14.2.57 


94tuftn.*mue. 


.1.12 

2.73 

.5..>5 

4.36 

7.34 

lfi.15 

7.87 

8.77 

723  .50 

37.28 

111.45 

411 

3.42 

4.27 

4.65 

2.76 

5.00 

r>.80 

403 


8.51 


CoxsTiTi'Tiox  .VNM)  GdVKKNMKXT.  Under  the 
constitution  the  legislative  autlKuity  is  in  a  Sen- 
ate and  House  of  Representatives,  which  meet  ill 
annual  session,  exlen<ling  from  Feb.  lo  to  July  15. 
In  the  interval  of  the  session,  a  iiernianent  com- 
inittee  of  two  senators  and  live  members  of  the 
Lower  House  assume  the  legislative  powi-r,  as  well 
as  the  geiier:d  control  of  the  admiuistration.  The 
representatives  are  chosen  for  three  years,  in 
the  proportion  of  1  to  every  .'t.OOO  inhabitants  of 
male  adults  who  can  read  and  write.  The  sena- 
tors are  chosen  by  an  Klectoral  College,  whose 
members  are  diri-ctly  electeil  by  the  people:  thi'ro 
is  one  senator  for  each  department,  cho.sen  for  six 
years,  one-third  retiring  every  two  years.  There 
"were  in  ISOO,  lifty-three  rejircsriitative*  and  nine- 
teen senators. 

The  executive  is  vested  in  the  president  of  Ijio 
r'publii     ,v  lio  is  elected  for  the  term  of  four  years. 
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PrrM(b'Hl  of  the  Efpublic.—Dr.  llon-ini  y  Obos,  ; 
eltti.Hl  ilarch,  ISIK). 

Tlio  prfsiilont  is  assisted  in  his  oxociitiyo   fuiio- 
tidiis  bv  1.  coiineil  of  iniiiistoi-s  iliviilctl  into  livo 
departments,  nanioly.  that  nl'thf  Interior,  Kurci^'u  | 
AiTairs,  Fiuanco,  W  ar  ami  Marini-,  anil  iho  dopart- 
nient  of  Worship.  Justiii',  and  Pubhi-  InstriK-tion. 

KlNAXiE.     Tlu'  revennc  in   ISS!)  was  $l5,()'.tO,- 
294;  txiHMiilitnres  (ostiniatod).  *i;!.81 1,;WS.     Tho  , 
n'vrnnc  from  instoins  was  $10,7i>0,Glf2 ;  from  real 
estate  tax,  $l.(y0.4.fS. 

(in  July  9,  18!K.>.  the  public  debt  was!i«0,741.2ir).  ] 

The  imports  in  l!>S!t  afrKft'sJ:"*''!  -!•, 477.448 
pes<is;   exports,  ■J.'>.9>'>4. 107  pesos,  or  dollars. 

KDfCATiox.  I'rimarv  edueation  is  oblij;atory. 
There  were  in  ISSS  .iSO  public  schools,  with  (594 
teaehers  and  .■fJ.7:U  scholars.  The  luunber  of  pri- 
vate schiHils  was  4iVJ.  with  833  teachers  and  21.017 
scholars.  In  1SS7  the  cost  of  prnnary  edueation 
defrayed  bv  tho  state  was  .513.i!49  dollars.  There 
are  at  Montevideo  a  university  and  other  establish- 
ments for  secondary  and  hijiher  education.  In  1888 
the  university  had  59  professors  and.  (19.")  students. 
The  normal  scIrmjI  for  girls  has  19  professors  and 
70  pupils.  There  is  a  school  of  arts  and  trades 
supported  by  the  state  where  200  pupils  receive  in- 
structions gratuitously.  At  tho  military  college, 
with  S  profes.sors,  there  are  ")(>  pupils  between  the 
ages  of  14  and  18.  There  are  alt^o  .'Hs:}  teachers 
and  4,201  pupils  in  religious  seminaries  throughout 
the  republic. 

The  national  library  contains  over  20,000  vol- 
umes and  more  than  2,300  mann.seriiits.  There  is 
a  national  nniseuin,  with  more  than  20.000  objects. 
Xincty-.<even  newspapers  and  periodicals  are  jtul)- 
lished,  91  in  Spanish,  2  in  Engli-sh,  2  in  Italian, 
"2  in  Portuguese,  and  1  each  in  German  and  French. 
Army  and  Navy.  The  standing  army  is  offi- 
cially reported  to  consist  of  3.482  officers  and  men, 
induiiing  4  battalions  of  infantry,  4  regiments  of 
cavalry,  2  of  artillery.  There  is  besides  an  armed 
police  force  of  3,980  men,  and  an  active  civilian 
force  of  3,204.  Tho  soldiers  are  armed  with  Kem- 
ington  rides,  and  there  are  C7  pieces  of  artillery. 
Uruguay  has  3  gunboats,  7  small  steamers,  1 
co.lster,  1  steam  sloop,  with  a  complement  of 
184  officers  and  men. 

SlllPI'ISr,     AXn     IXTERXAL      C0MMt->nCATIOX. 

In  18S'J  there  entered  the  port  of  Montevi(h'o,  from 
abroad,  1,7.j3  sea-going  vessels  of  2,178,017  tons, 
and  cleared  1,070  vessels  of  2,130,009  tons;  ofthe.se, 
6.")9  ves.sels  of  919.737  tons  were  liritish.  In  the 
river  an<l  coa.sting  trade  there  entered  3,025  vessels 
of  1,978,918  tons,  and  cleared  3,027  vessels  of 
2,001,9.50  tons. 

There  were  in  1890,  709  kilometers  of  railway 
open  for  traffic,  and  173  kilometers  under  con.struc- 
tion.  The  principal  telegraph  lines  in  operation 
at  the  end  of  June,  1889,  were  of  a  total  length  of 
2,2.'14  Knglish  miles.  There  were  fifty-five  ollices. 
In  1888,  148,160  telegrams  were  conveyed. 

UKU.MIA,  a  lake  in  Persia,  4,100  feet  above  the 
sea.  According  to  British  Consul-General  .Stewart 
at  Tabriz,  it  is  the  salte.st  body  of  water  on  the 
earth.  It  is  eighty-seven  mile.s  long  and  twenty- 
four  miles  brftad,  and  contains  nearly  22  per 
ce:.t.  of  salt.  Its  northern  coa.sts  are  incrusted 
with  a  border  of  salt  glistening  white  in  th(!  sun. 
It  is  said  that  no  living  thing  except  a  small  spe- 
cies of  jelly-ti.sh  can  exist  in  its  waters. 


rSXE.\,  a  ponna  of  lichens,  having  a  iiutch 
brancheil  thallus,  w  ith  an  elastic  thrcail  in  the  cen- 
ti'r.  They  grow  on  trees,  and  are  generally  pendu- 
lous. They  iontain  the  vegetalile  principle  callotl 
I'snine,  wjiieh,  howe\cr,  is  also  found  in  many 
other  lichens.  They  are  .sometimes  u.sed  in  dyeing, 
like  archil  and  cudbear.  Kroin  their  appearance, 
many  of  the  species  receive  the  popular  n;uue  of 
Ilea  I'd -moss. 

rsiKKfCT,  in  Scotch  law,  adopted  from  tho 
Roman  law,  to  denominate  one  of  tlie  three  per- 
sonal servitudes,  which  were  use,  usufruct  and 
habitation.  Isufruct  is  better  known  under  tho 
nanu'  of  life-rent,  or  estate  for  life. 

rsiUV,  the  excess  over  the  legal  rate  of  inter- 
est charged  to  a  borrower  for  the  use  of  money. 
The  legal  rate  is  fixed  by  statute  in  each  state. 
A  comiuissioii  charged  in  addition  to  the  legal  in- 
terest for  money  advanced  is  usurious.  Usury  may- 
be set  up  as  a  di'feiisc  by  the  person  who  has  con- 
tracte(l  to  pay  usurious  interest,  or  by  his  .sureties. 
A  usurer,  however,  cannot  take  advaiitr.ge  of  his 
usurv  to  avoid  his  contract. 

The  act  of  Congress  of  June  3,  18G4,  provides, 
t\ith  reference  to  national  banks,  that  they  may 
take  interest  at  the  legal  rate  of  the  state,  terri- 
tory or  district  where  tlie  bank  is  locate<l.  If  no 
rate  is  fixed  by  tho  law  of  the  state,  territory  or 
district,  tho  banks  are  not  permitted  to  take  more 
than  7  per  cent.  The  jjciialty  for  taking  a  greater 
amount  of  interest  than  that  allowed  by  this  act 
.shall  be  a  forfeiture  of  the  entire  interest  carried 
by  a  note,  bill  or  other  (■videnco  of  debt ;  also,  ' 
w'here  such  interest  has  been  paid,  twice  the 
amount  thereof  may  be  recovered  liy  the  person 
who  has  paid  it,  provided  thi^  aciinn  for  recovery 
is  liegun  within  two  years. 

UTAIl,  Tekritouy  OF.  For  general  article  on 
Utah,  see  Britannica,  Vol.  XXIV,  pp.  19-21.  The 
United  States  census  of  1890  reports  the  area  and 
population  of  Utah  as  follows:  Area,  84.970  .square 
miles;  population,  207,905,  a  net  increase  during 
tho  decade  of  03,942;  capital,  Salt  Lake  City,  with 
a  population  of  44,843.  The  governor,  in  his  re- 
port for  1889,  stated  that  of  tho  total  population 
90,935  were  foreign  born.  The  poi)ulation  of  the 
ten  other  cities  having  more  than  2,000  inhabitants, 
is  thus  reported  by  the  revised  census  of  1890: 


Salt  Liiko  City. 

Ociipn 

I'rovo  City 

lMi!»n 

PiirkCitv 

.Sprintrvillr 

Afoimt  Plea,siiut 
Spiiiiish  Fork  .. 

I^riKh<^m 

Piiyson 

Nephi 


Salt  Lake 
Weber  ... 

Utah 

Cache 

Summit . . 

Utah 

Sanpete  . . 

Utah 

Box  Elder 

Utah 

J  uab 


1890. 

1880. 

44,843 

20,768 

14,88!) 

6,06'.) 

r>,w.) 

3,432 

4,.i(ir) 

3, 396 

2.8r)0 

l,i>42 

2,84!> 

2,312 

2,254 

2.004 

2,214 

2,304 

2.139 

1,877 

2.13.5 

1,788 

2,034 

1,797 

24,07.5 

8.820 

1,727 

1,169 

1,308 

537 

250 

90 

262 

347 

237 


List  of  Goverxoks.    The  following  is  a  com- 
plete list  of  tho  governors  of  the  territory: 


lirigham  Youiif.',  lK.-)0  .'M. 
Edwin  J.  Steptoe,  lH.">4-57. 
Alfred  Cummiuji.s,  1H.")7-61. 
Stephens.  IlardinK.  1861-(H, 
.James  I).  Doty,  lH(;4-63. 
Charles  Ourkeu,  18(i5  69. 

Arthur  L.  Thomas,  1889-93, 

The  governor's  salary  is  $3,500. 


J.  Wilson  Shaffer,  1869-7L 
Oeor^e  L.  Wood.s,  1871-73. 
Siimuel  B.  Axtel,  1873-7.5. 
(ieorgo  W.Emerv,  1875-80. 
Eli  n.  Murray,  lft80-80. 
Caleb  W.  Wjst,  1886-89. 
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Area  asd  Population  bt  Cors'TrES.  The 
following  table  Rives  the  land  area,  in  square  miles 
and  the  population  of  the  territory  hy  counties- 


Bearer 

Boi  Kldir. . . 

Cache 

Davis 

Emerv 

(iartielil 

Grand 

Inin 

Juab 

Kane 

MiUard 

tlorpui 

I'i  rte 

Rich 

Salt  Lake.... 

San  Juan 

Sanpete 

Sevier 

Suuimit 

Twiele 

I'inta. 

rtah 

Wai^tch 

AVaf>hinirton.. 
■Weber 


2,70* 
7.016 
1,090 

2'JO 
5.723 
l,3ft» 
3,17.5 
3.436 
3,828' 
4.17*' 
6,712 

725 
3,GU5 

9«n 

7»4 
9,17.S 
1.7M 
1.872 
3.062 
6.240 

r>.i<:t4 

1,986 

3.444 

2,446 

650 


3,340 
7,ftt2 

15,509 
6.751 
5,076 
2.457 
541 
2,683 
5,582 
1,685 
4,033 
1,780 
2,842 
1.527 

58.457 
365 

13,146 
6,199 
7,733 
3.700 
2.762 

2:t,768 
3,595 
4.009 

22.723 


3.918 

6.761 

12.562 

5,279 

556 


4.013 
3.474 
3,085 
3,727 
1,783 
1,651 
1.26:! 

31.977 
204 

11,557 

4,457 

4,921 

4,497 

790 

17.973 
2.927 
4.235 

12,3« 


schools;  and  among  the leadinpprivate  institutions 
are  Salt  Lake  Academy,  Rockv  Mountain  Seininarv, 
and  St.  Mark's  Sihool,  at  Salt  Lake  I'itv;  lirighaiu 
Young  College,  at  Logan;  and  Brighain  Young 
Academy,  at  Provo.  At  Ogden,  the  Utah  I'liiversity, 
is  now  (1S91)  in  proccs.s  of  ereetiim,  and  promises 
to  1)0  an  influential  educatiimal  center, 

TuK  Iron  Ixdustuv.  Utah  is  sjiceially  rich  in 
iron  ore.  During  1S!»0,  inve.stigations  In"  experts 
resulted  in  giving  cxeeedinuly  hopeful  jn-omise  of  a 
greatly  iucrea.sed  iron  indu.'^try.  It  isreported  that 
near  Iron  Sjirings  there  is  a  dVpo.sit  of  miilinns  of 
tons  of  ore,  which  Prof.  J.  S.  Newberry  jirouounoes 
the  best  in  this  country,  averaging  CO  percent,  me- 
tallic iron  in  1890.  Tlio  most  important  known  de- 
positsof  iron  are  in  a  belt  two  miles  wiae  i)V  si.xteen 
miles  long,  estimated  to  contain  50,000,000  tons  of 
iron  ore.  Within  fifteen  miles  of  the  iron  ore  re- 
ferred to  are  inexhaustible  bodiesof  coal.  It  is  but 
a  short  distance  to  railroad,  and  an  ea.sy  grade  to 
build.  The  coal  outi)ut  now  exceeds  a  quarter  of 
a  million  tons  annually. 

For  other  mineral  )iroductionsee  the  article  above 
referred  to  in  Britannica. 

Hkikk  Historic  Note.s.  The  name  Utah  is 
derived   from   that   of   the   Utes,   who  were   the 


KuccATioNAL    Faciliiie.s,    There  were   e 
rolled  in  the  public  schools  of  Utah,  in  1890,  30,." 
jiupils.    The  enrollment  of  ciiildren  of  MoruK 
l>arcnts  was  over  nine  times  as  great  as  that 
children  of  nou-ilormon   parents.     The  Monr.i 
'denominational  schools  rejxirted  al.<o  4,300  pupil 
L'tah  has  a  territorial  system  of  public  schools,  a 
there  is  no  general  school  fund  for  the  supiwrt 
public  education.    The  schools  are  supported 
local  taxation   levied  by  each  district,  and   by 
territorial    tax  of  three-tenths  of  1  per  cetit.  cii 
tributed   to  the  several   districts  on  the  basis 
school  ]io[ialation. 
The  general  supervision  f)f  the  school  syisteni 


UTAH  xmrrBtsm  or  tub  m,  b.  cmTscn. 
Intrusted  to  a  territorial  superintendent  of  schools, 
(iRsiHtcd  liy  a  county  8U|)<Tintcndcnt  and  a  county 
board  of  school  cxami  icrs  In  each  county,  and  a 
board  of  tniHtees  in  each  district, 

Tho  Universityof  Desorct.islocatcdat  .'^alt  Lake 
City.  It  is  liberally  sii|>porl<'d  fioni  the  ])nlilir 
funds,  and  maintnins  a  normal  department  of  high 

8ovc;.i'.  of  tho  larger  towns  maintain  grade. 1 


original  inhabitants.  The  territory  was  a  part  of 
the'tract  ceded  by  Mexico,  in  1848.  The  inllux  of 
Mormons  began  in  1847.  Utah  was  orgairtzi'd  as 
a  territory  in  IS.')!!.  For  tho  history  of  the  Mor- 
mon controversy  in  relation  to  the  national  pov- 
crninent,  see  jiritanniea.  Vol,  WI,  ))]).  8'_'o-S"_'8. 
Itrigham  Young  died  in  1877.  The  great  Mormon 
temple,  located  on  Ti'in|)leS(|uare,  was  connnenced 
in  1854.  Its  ground  dimensions  are  99  by  18CJ 
feet;  its  walls  rise  100  feet  above  the  foundation, 
and  the  towers  are  to  reach  100  feet  hiirher.  When 
completed,  this  structure  of  ])olished  Utah  granite 
will  bo  one  of  tho  most  ma.Hsive  and  imposing 
religious  edilices  in  the  world.  Its  estimated  cost 
is  about  .1ilO,IHIO,000, 

J'i!()Oin:ss  ni-  I'iaii  in  Popitlatiox.  Tho 
growth  of  tho  |)opulation  of  l"t;ih  b\ decides  baa 
been  as  lollows:  18CKI.  40,'J73:  1S70,' S(!,78(i;  IS80, 
14.1,903;  1 8911,  •_•(  17,90,'). 

T'TICA,  a  city  of  Now  York.  Populiition  ia 
18<K),  44,007.     Se<'  Hritannica.  Vol.  .\.\1V,  p.  21. 
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VACriNATION.  Seo  nritannioa.  Vol.  XXIV, 
jip.  •_';v-;iit.  Tho  protfctinn  of  a  suri-cssfiil  var- 
riniitiiMi  against  sniall-iiox  is  al.soUito  lor  tlio  tiiiic 
beinj:;  yt  acouimilativi'  widcncc  fiocs  to  jirovo 
that  this  pi-otwtion  is  not  iHTiuaiu'iit.  and  that  re- 
vaccination  is  ni'Cfssiiry  thoroujihiy  to  jjiotcct  the 
iiulividiial  and  tho  coiunnniity.  To  insure  perfect 
inmmnit y  from  tlie  rava^jes  of  sinall-pox  it  is  there- 
fore necessiiry  to  iv-vaccinate  every  ])erson  from 
time  to  time."  He-vaeeination  was  first  jtracticeil 
iu  Germany  and  has  ever  since  continni'<l  to  be 
eygtematically  i)erformeil  there.  Duriiij:;  the  Fran- 
co-Prussian  war  small-pox  i)revailed  to  an  alarm- 
inj;  extent,  and  both  contendim:  armies  were  freely 
exiHised  to  tho  conta-rion.  Hut  the  loss  by  death 
from  small-pox  in  the  German  army  was  only  'iO.'J 
men,  whereas  the  ln.ss  in  the  French  army  was 
2;},4(i8  men,  and  the  French  army  was  at  any  time 
only  half  the  size  of  the  German.  Injoinin^  the 
French  amiy  vaccination  was  not  a  jirereiiuisite, 
and  re-vaccinatiou  was  by  no  means  compulsory; 
l)Ul  in  Germany  it  was  cnnipul.sory.  Amonp;  14,- 
284  re-vaccinated  soldiers  in  Wiirtemberg  only  one 
case  of  small-pox  occurred  iu  five  years,  an<l  only 
three  cases  among  2ti,9(>4  re-vaccinated  cixilians. 
During  three  severe  epidemicsof  small-pox  in  Cojien- 
hagen  between  the  years  of  182S  and  1S3J  not  oven  a 
single  instance  of  varioloid  was  observed  among  any 
■who  bad  been  re-vacciuated. 

The  medical  superintendents  of  the  f  evcral  small- 
pox hospitals  in  London  report  that  during  llu^ 
period  from  1870  to  1879,  when  11.412  cases  of 
Bmall-pox  occurred  among  vaccinated  iiersons  (vac- 
cinated in  infancy),  not  one  ca.so  was  known  to 
occm-  in  any  person  who  ha<l  Ijeen  suceessfidly  re- 
Taccinatcd.  They  al.-^o  report  that  nut  a  single 
emi>loye  or.  attenilant  who  had  been  re-vaeeinated 
bcfiire  entering  on  duty  in  tho  small-pox  hospitals 
had  sutVered  with  tho  disea.se.  These  aro  official 
reports  which  ought  to  bo  heeded. 

VACH,  the  common  name  of  Saraswati,  the 
female  enerprv  of  the  Ilindu  god  Brahman. 

VACUASFATl,  in  Hindu  mythology,  one  of  the 
■usual  names  of  Virhaspati,  tho  instructor  of  tho 
gotls. 

VALENCIA,  a  small  island  on  tho  sonthwest 
coast  of  Ireland,  thirty-eight  miles  southwest  from 
Killarney,  forming  part  of  the  Coumy  Kerry,  and 
separated  from  the  main  land  liy  a  uarmw  arm  of 
Valencia  Bay.  It  is  five  and  a  half  miles  long  and 
two  miles  broad.  On  the  west  side  are  valualilo 
slate  and  flag  quarries.  On  tho  north  side  is  \w\- 
encia  Bay,  an  inlet  of  Dingle  Bay.  Valencia  har- 
bor, the  mo.st  western  in  Ireland,  is  a  jiart  of  \'aleh- 
cia  Bay.     Population  of  the  i.sland,  aljout  2,500. 

VALENTINE,  Euwaku  ViuiiiNirs,  an  Amer- 
ican scul])tor,  born  at  Kichmond,  Va.,  in  1838. 
When  a  boy  he  studied  anatomy  at  the  medical 
college  of  Kichmond.  In  1859  he  went  to  Europe 
to  study  drawing  at  Paris  and  modeling  at  Berlin. 
On  returning  to  Kichmond  he  produced  jiortrait 
busts  of  Gen.  Beauregard,  Gen.  James  E.  B.  Stuart, 
Gen.  "  Stonewall "  Jackson,  Commodore  Mutlhciu 
F  Mauri/,  and  Gen.  Albert  Sidney  Johnston.  His 
Lee  BrrumOcnt  was  executed  for  the  mausoleum 
attached  to  the  chapel  of  Washington  and  Lee 
University.    Valentine  has  also  produced  several 


ideal  figures  and  groups,  the  most  noted  being 
Anilriiitiaclit'  ami  Asli/ana.r.  His  bronze  heroic 
statue  o(  John  <\  Breckinridge,  ordered  by  tho 
state  of  Kentucky,  was  erected  at  L'-xiugton,  Ky., 
iu  November,  1887. 

VALKNZ.V  (  Vdlenlia  Valentinum  Forum),  n  rXy 
of  northern  Italy,  on  an  elevated  plain  on  the  right 
bank  of  the  Po,  eight  miles  north  of  .Messandria. 
It  is  very  regularly  built  and  <'oiuinan(ls  a  fine 
view  of  the  surrounding  vine-clail  hills.  It  carries 
on  a  trade  in  wine,  anil  niainifactures  of  silk,  flax, 
and  hemp  fabrics,     l'o])iilaIion,  9,012. 

VALLANDIGllA.M,  (.'i.EMKNr  LAiisn,  a  politi- 
cian, born  at  New  Lisbon,  Ohio,  in  1820;  died  at 
Lebanon,  Ohio,  in  1871.  In  1842  ho  became  a  law- 
yer at  Columbus,  Ohio,  and  in  1857  ho  was  elected 
to  Congress,  where  he  was  a  jiersistent  and  annoy- 
ing opponent  of  war  measuns  in  tho  North,  After 
his  term  in  Congress  expired  ho  madi*  numerous 
speeches,  in  which  ho  attacked  tho  government 
with  great  violence  and  bitterness.  Gen.  Burn- 
sido  arrested  him  as  a  traitor,  and  a  court-martial 
sentenced  him  to  close  continement  during  the  war; 
but  President  Lincoln  changed  the  sentence  to 
banishment  across  tho  lines.  Vallandigham  mado 
his  way  to  Canada.  He  returned  home  in  Jimo, 
1804,  and  was  no  longer  dist\irbed;  for  the  tide  of 
war  had  turned,  and  ho  was  no  longer  dangerous. 
\\hilo  arguing  a  murder  caso  in  court  at,  Lebanon, 
aud  trying  to  illustrate  tho  tragedy,  ho  produced 
another  tragedy  by  accidentally  dischai-ging  a  pis- 
tol, which  ho  hold  iu  his  hand  and  pointed  toward 
himself. 

VALLE.IO,  a  town  of  .^olano  county,  Cal.,  on  the 
Bay  irf  San  Franci-sco,  the  bay  terminus  of  tho  Napa 
Vaili'y  and  the  Pacilic  railroads.  Near  tho  city, 
on  .Maro  Island,  is  a  United  States  navy-yard,  the 
only  one  on  tho  Pacific  coast. 

N'ALLISNERIA,  a  genus  of  small  stemless  aquat- 
ic ])lauts  with  grass-like  leaves,  belonging  to  the 
natural  order  Hydrorharidacca-,  and  found  in  the 
warm  parts  of  both  hemi.s]iheres.  They  generally 
grow  iu  ruuning  ■\vaters.  V.  .sjiindis  is  ]iarticularly 
celebrated  on  account  of  its  peculiar  i)rocess  of  fe- 
cundation. It  is  found  in  ditches  in  Italy  and 
Franco,  and  iu  the  slow  waters  of  tho  Atlantic 
United  States. 

V.\LMV,  a  French  village  in  tho  department  of 
llarne,  twenty  miles  northea.st  from  Chalons.  In 
1792  the  Pru.ssians,  under  tlu^  duko  of  Brun.swick, 
engaged  with  the  French  under  Kellermann,  in  a 
skirmish,  which  did  not  cost  either  army  moie  than 
800  men  ;  but,  though  in  a  military  point  of  view 
an  iusigniflcant  alTaii^,  it  produced  moi^al  oft'octs  of 
the  greatest  importance.  It  was  the  lirst  triumph 
of  the  republican  army,  and  with  charactcri.stic 
impulsiveness  the  French  were  transferred  from  tho 
depths  of  despair  to  thievery  jjinuaclo  of  self-confi- 
denco.  When  Napoleon  was  creating  his  "  no- 
bles.so"  this  great  service  rendered  to  Franco  by 
Kellerinann  was  fitly  remembere  A  by  liij  nomina- 
tion as  duke  do  A'ahiiy. 

VALPARAISO,  a  city,  tho  county-seat  of  Porter 
county,  Ind.  It  is  tho  trade  center  of  a  rich  agri- 
cultural district,  contains  many  important  manu- 
factories, and  is  the  seat  of  tho  Northern  Indiana 
Normal  School,    PopiUation  in  1890,  5,083. 
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vAmbCRT.  AEimors.  a  Hunparian  traveler, 
born  at  Duna-Szerdahely  in  1832,  and  e.-.ucated  at 
Pfsth.  In  1848  he  joined  The  national  Hungarian 
movement,  and  on  it3  suppression  by  Austria  left 
his  i!at;ve  country  and  sought  refuge  in  Constanti- 
noiili'.  where  he  studied  Oriental  languages.  While 
there  he  formed  the  idea  of  visiting  Central  Asia, 
anil  was  the  tirst  European  to  succeed  in  making 
his  way  through  the  Turcoman  provinces.  Start- 
ing in  1863,  he  traversed  the  Turcoman  desert, 
visiting  KJiiva  and  Bokhara.  In  the  last-men- 
tioned place  he  had  an  interview  with  the  Emir 
without  being  recognized  as  a  foreigner,  and  re- 
turned by  the  south  of  the  desert.  The  results  of 
this  remarkable  expedition  arc  contained  in  a  work 
entitled  Urlation  of  Travel  in  Central  Asia  hif  a 
Pretended  Dervish.  On  his  return.  Prof.  Vambery 
was  appointed  professor  of  Oriental  languages  in 
the  University  of  Pesth.  He  has  written  .'several 
other  important  works  on  his  travels.  The  story 
of  his  Life  and  Adventures,  with  a  dedication  to 
the  boys  of  England,  was  published  in  1889. 

VAX,  a  species  of  carriage  for  merchandise, 
sometimes  covered  and  in  use  for  hou.sehol<l  furni- 
ture, and  in  other  ca.ses  open  and  of  a  lighter  nature, 
ii-sed  by  .shop-keepers  for  sending  articles  to  their 
cu.-4tomers.  \Miether  large  or  .small,  or  with  four 
or  only  two  wheels,  the  van  is  set  on  springs,  and 
it  might  be  called  a  spring  cart  fir  wagon.  The 
term  van  .seems  to  be  an  abbreviation  of  caravan, 
■vhich  was  formerly  in  use. 

VAX  BriJEX,  a  village,  the  county-seat  of  Craw- 
ford county,  Aik.,  on  the  Arkansas  Kiver,  a  few 
miles  from  the  western  boundary  of  the  state.  It 
ha.s  considerable  trade,  iiroduc<'sa  variety  of  manu- 
factures, and  has  excellent  public  schools. 

VAXCE,  ZEBfLOK  H.,  United  States  senator, 
born  in  Huneombo  county,  X.  C.,  May  13,  1830. 
Ho  wa.se<lucated  at  Wa.shington  College,  Tennessee, 
and  at  the  University  of  Xorth  Carolina;  studied 
law,  wa.s  admitted  to  the  bar  in  .January,  18o"J,  and 
wa.s  elected  county  attorney  for  lUinconibe  county 
the  .same  year;  was  a  menilMT  of  the  state  hou.'^e  of 
commons  in  ],S.">4:  wasa  representative  from  Xorth 
ruroliiia  in  tlie  S.'ith  and  .'l<ith  ('ongrif.seH;  entered 
the  Coiife<liTatp  army  in  IHCjl  :  wan  made  governor 
of  North  ('•rolina  in  lHfl2,  and  waw  rei'lect<Ml  in 
lH(>4t  wart  elccte<l  to  Congrews  in  1H70,  luit  wan  not 
allowe<l  to  nit'  became  governor  in  U'^TO,  and  liiui 
biH'ii  I'nited  Stat<-M  «<'nator  since  187!J.  Ills  present 
term  will  expire  in  IH'J". 

V.\X('<)UVER,  a  village,  the  county-seat  of 
Clarke  County.  Wa.'^h.,  situated  on  the  Columbia 
River,  one  hundred  miles  from  its  montli.  It  is  one 
of  the  oldest  settled  points  in  the  state,  is  the  head- 
(piarters  of  the  military  division  of  the  Columbia, 
and  ha.'4  ronsiderabli;  trade  and  .''hipjiing. 

A'.\NI)A,  a  genus  of  plant.s  of  tlie  natural  order 
Orfliifiiirrfr.  V.  ctrruleu,  oni-  of  tin-  most  beautiful 
Indian  orchids,  is  highly  prizeil  ))y  cultivators  in 
Gri-at  Hritain,  anil  single  ]ilants  are  .sold  for  fil'teen 
dollars  and  njtward.  It  h.ts  i>aniiles  of  azure 
flowers.  Dr.  Hooker  fouinl  it  on  the  Kliasia  rnount- 
aln.s  (frowing  in  great  (irofusiun,  epiphytic  upon 
the  oak,  luiny.-Ln.  ele. 

VANI)KRi»ll,r.  CnuNELifs,  capitalist,  born 
near  the  site  of  Stapleton,  Staten  I.sland,  N.  Y., 
in  :7!M,  died  at  New  York  city  in  1.S77.  IIt  had 
no  oflucation,  but  a  gnat  nnancial  talent.  At  the 
age  of  si.xtccn  ho  bought  a  bout  to  carry  fan_  prod- 


uce to  Xew  York.  At  twenty-three  he  had 
ania.«sed  .$10,000.  Then  he  became  captain  of  a 
steamlwat  plying  between  Xew  York  and  Xew 
Brunswick.  X.  J.,  where  his  wife  aided  him  by 
keeping  a  hotel.  He  remained  in  the  service  of 
Thomas  Gibbons  till  1S"_*9.  '•  hen  he  embarked  in 
building  steamboats  and  running  them  on  the  Hud- 
son River  and  in  Long  Island  .Sound.  This  gf.s"e 
him  the  popular  title  of  "  Commodore."  In  1851 
he  started  a  line  of  steamers  to  San  Francisco,  Cal., 
l)y  way  of  the  Isthmus,  with  a  branch  to  Xew 
Orleans.  He  also  established  a  line  to  Havre, 
France,  but  gave  it  up  at  the  outbreak  of  our  Civil 
War.  His  chief  act  of  genero.^ity  was  in  present- 
ing to  the  United  States  government  the  steamer 
'•  Vanderbilt,"  which  had  cost  !fS0O,00O.  He 
rajiidly  amassed  a  fortune  by  investing  in  rail- 
ri>ads.  He  estrblished  the  Xew  York  Central  Rail- 
road, and  obtained  control  of  a  number  of  smaller 
line.s.  In  1873,  he  controlled  "J, 000  miles  of  track. 
Toward  the  clo.se  of  his  life  lac  gave  $50,000  to 
Rev.  Charles  T.  Deems  to  imrchaso  the  Church  of 
the  Strangers  in  Xew  York  city,  and  $1,000,000 
to  found  Vanderbilt  Universitv  at  Xasliville, 
Tenn.  Ho  left  his  fortiuie  of  $100,000,000  to  his 
.son.  William  Henky  Vaxdehhilt,  who  was 
born  at  Xew  Brunswick,  X.  .1..  in  1821,  and  died 
in  Xew  Y'ork  in  l.SSo.  He  was  not  ])ermitted  to 
take  any  part  in  the  "  Commodore's"  enterprises 
till  1804,  when  he  was  a.si^ociated  in  the  manage- 
ment of  the  Harlem  Railroad.  He  soon  showed 
liim.self  fully  alile  to  carry  on  what  his  father  had 
begun,  as  well  as  to  hold  what  he  had  acquired. 
His  only  notable  benefaction  was  the  gift  of  $.">00,- 
000  to  the  Xew  York  College  of  Physicians  and 
Surgeons  in  1884.  On  his  death  the  Vanderliilt 
fortune  p.a.s.sed  into  the  hands  of  his  two  sons, 
CoKNELirs  and  William  Kissam,  the  former  of 
whom  is  the  chief  inanjiger.  He  erected,  in  1887, 
in  Xew  York  city  a  line  building  for  the  benelit  of 
his  railway  employes. 

VAX  DYCK,  CoKNELits  VAX  Alen,  mis-sion- 
ary,  born  at  Kinderhook,  X.  Y.,  in  181S  He  grad- 
uated at  Jefferson  Medical  College,  I'hiladelphia, 
and  was  sent  to  Syria  in  1S4(>  by  the  American 
Board  of  Foreign  .Missions.  In  IS."i7  ho  took 
charge  of  the  mission  iiress  and  also  of  the  trans- 
lation of  the  Bible  into  Arabic.  On  his  visit  to 
Xew  York  to  superintend  the  i)rintingof  this  work 
by  the  American  Bible  Society  in  18(iO-()7,  he 
taught  Hebrew  in  Union  Theoiogical  Seminary. 
After  his  return  to  Beirout  ho  became  ])hysician  to 
the  St.  .John's  Hospital  there,  and  jirofessorof  i>ath- 
ology  in  the  Syrian  I'rotestant  College.  Since  1882 
he  has  been  physician  of  St.  Oeorge's  Hospital. 

VAN  KKNS.SELAKR,  SiKfiiEN.  better  known 
as  "the  I'atroon,"  .an  .\nierican  statesman  an(4 
jiatron  of  learning,  born  in  Xew  York  citv,  Xov. 
1,  J70.-1,  di.'^l  nl  .\lbiin.v.  N.  Y.,  .Ian.  I'O.  InTi'.i.  In 
1HU4  lie  estiibliMlie<l  at  Troy  a  whool,  wliii'li  was  iii- 
coriionited  in  iMUCi  ii.m  tjn-  Ki>ns.'<e|uer  l'olyt<'<'linic 
Institut<'.  Widening  the  splien'  of  liis  politieiil  in- 
terests, he  went  to  Congres,s  in  1823,  and  .served 
several  terms,  exerting  a  i>owerful  intluence.  and 
securing  the  election  of  .John  Quincy  .\dama  oa 
president  of  the  United  Slates. 

NAN  WI'.KT,  a  town,  the  county-seat  of  Van 
Wert  county,  Ohio.  It  priHiuees  a  variety  of  man- 
ufactures, and  has  u  good  liK-al  trade.  Populution 
in  I.SIXI,  5,548. 
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VARANIP.E,  11  rainilv  of  si\urian  roiitiloss.  hav- 
ing; ail  oval  ami  ('liiii;;atoil  liudy.  withmit  a  (lui-sal 
cn>st:  strvni,,'  Ici^s  and  Imi!;  tiiu>i|iKil  toos;  tlio  tail 
loiij;  ami  slightly  ci>in|>rr,<-;f(l:  tlio  st'alcs  tuliiMvu- 
loiis  ami  arnin^reil  in  riiiL;s:  the  ton^'iu-  protractile, 
di\itliii^'  into  two  parts  as  in  sorpi'iits.  Soiiu>  of 
tlu'iii  art-  a<|uatii'.  and  sonio  inhabit  dry  and  saiuly 
plai'fs. 

VAKAZZK,  a  small  town  of  northern  Italy,  on 
the  Gull  of  (Jenoa,  sixteen  miles  southwest  of 
Geiitia.  Soiui'  trade  in  wood  and  extensive  eon- 
etruetion  of  tishing-boats  are  hero  carried  on. 
I'opniation,  S.'Jti'J. 

VAKESK,  a  handsome  town  in  northern  Italy, 
in  the  |irovince  of  C'oino.  thirteen  miles  w  est  of  the 
town  of  Como.  It  contains  a  number  of  fine 
f>j'.laces  and  luagnilieent  villas.  It  manufactures 
silk,  cotton,  paper  anil  hats.  Varese  is  of  very 
ancient  orij;in.  and  the  Komans  kept  it  fortitieil 
and  garrisojied  n.s  a  stronghold  against  invasions 
from  the  north.  •  Population,  5,0.'!d. 

V.\K1X.\S.  a  town  of  Venezuela,  on  the  Sau 
Domingo,  ninety  miles  southeast  of  the  nearest 
shore  of  Lake  Slaracaybo.  It  stands  at  the  cn- 
tnince  to  a  valley  covered  with  tobacco-planta- 
tions, and  carries  on  a  trade  in  tropical  productions 
and  in  cattle.     Population,  about  I'J.OOti. 

V.\KXI.'<1I  THEK.  a  name  given  to  several  trees 
of  the  family  Andainliaccre,  whose  resinous  luice  is 
used  for  varnishing  or  for  lacquering.  An<ither 
tree,  valuable  for  the  varnish  which  it  yields,  is 
Staffinarid  reniirijlim,  a  native  of  Java.  Sumatra, 
Bonieo,  Celebes,  and  other  East  India  islands. 
The  juice  is  extremely  acrid,  and  soon  hardens  into 
a  black  resin. 

VAUrs,  a  term  employed  in  surgery  to  desig- 
nate a  varietv  of  club  foot.  See  Uritannica,  Vol. 
VI.  p.  42. 

VA.SSAR  COLLEGE,  an  institution  of  learning 
for  young  ladies.  See  Colleges  and  L'mveksi- 
TiKS  ra  CxiTEU  States,  in  these  Kevisions  and 
Additions. 

VACGHAX,  Charles  John,  D.D.,  born  in 
1810.  Ho  was  head  master  of  Harrow  in  lH44-.">!), 
vicar  of  Donca.ster  in  18C0-69,  master  of  the 
Temple  in  ISti!),  dean  of  Llandafl'  in  1879.  one  of 
the  deputy  clerks  of  the  closet  in  ordinary  to  Her 
Majesty  in  IS82.  Among  other  works,  he  has 
published  Memorials  of  Harrow  Sundays,  a  selec- 
tion of  sermons;  The  Church  of  the  First  Daifs, 
Lectures  Oft  the  Acts  of  the  Apostles,  Ihilf-IIoursin 
the  Temple  Church,  and  My  Son,  Crire  Mc  Thine 
Heart. 

VAULTING-SHAFT,  a  small  column  or  jiillar 
supporting  the  ribs  of  a  Gothic  vault,  ^'aulting- 
shafts  generally  occur  in  clusters,  and  may  either 
spring  from  the  ground  or  be  supported  on  small 
corbels  in  th(!  wall. 

VAUX.  Uichard,  member  of  Congress,  born 
in  Philadelphia,  Pa.,  in  1816.  He  was  educated  by 
private  tutors;  read  laiv  with  the  H(m.  William  M. 
Meredith,  secretary  of  the  treasury  during  Presi- 
dent Fillmore's  administration  ;  was  secretary  of 
legation  under  Hon.  Andrew  Stevenson,  United 
States  minister  at  London  :  was  appointed  re- 
corder of  the  city  of  Pliilad<'l|ihia  in  1842;  was 
elected  mayor  of  Philadfljihia  in  1856  ;  was  nomi- 
nated for  congressman  at  large  for  the  R,atc  in 
1858;  w;ischos<'n  i)resident  of  the  Board  of  Direct- 
ors of  Girard  College :  is  now  a  member  of  tL , 


Hoanlof  City  Trusts  of  Philadeli)hia,  having  cliargo 
of  Girard  College  ;  for  forty-seven  years  has  been 
president  of  the  Hoard  of  Inspectors  of  the  Eastern 
State  Penitentiary,  at  Philadelphia,  and  was  elected 
to  (.'ongre.ss  in  ISIKI  to  till  tlie  unexpired  term  of 
S,inuu^l  ,1.  IJandall.  decea.sed. 

\'.\UXII.\LI„  a  famous  ]uiblie  garden  in  Lon- 
don, constituted  as  snih  inmii'diately  after  the  res- 
toration (May,  1660).  and  supporting  that  cliaraeter 
for  nearly  two  centuries.  It  was  situated  in  Liim- 
beth,  opposite  Millbank,  and  near  the  manor  calle<l 
Fulke's  Hall  (the  residence  of  Fulke  de  Mrrante,  a 
follower  of  King  John),  from  which  is  derived  the 
name  Vauxhall.  \'auxhall  does  not  appear  to 
have  been  iiarlicularly  strict  in  its  morals.  The 
loo.se  character  of  its  anui.senients  is  freely  sketched 
by  the  dramatists  anil  novelists  of  the  la.st  cent- 
ury, and  is  again  revived  in  Thackeray's  Vanity 
Fair. 

VAUXll.VLL  XKCTAK,  a  mixture  of  rum  and 
syrup,  with  an  addition  of  ben/.oie  acid,  or  flowers 
of  Henjamin,  in  the  proijorlion  of  half  a  dram  to 
the  (piart.  It  was  I'ormerly  in  much  repute  as  a 
drink,  and  was  taken  mixed  with  water.  It  was 
also  called  liritish  arrack. 

V.WASOK,  VAV.\sorK,  or  Valva.sor,  a  term  of 
feudal  times,  used  more  on  the  continent  of  Europe 
than  in  England,  employed  somewhat  lnosely, 
and  defined  by  Camden  as  the  rank  next  below  a 
baron.  Its  usual  meaning  was  one  who  held  his 
lands,  not  directly  of  the  crown,  but  of  one  of  the 
higher  nobility.  In  this  class  were  comprehended 
the  castellans,  who  owned  castles,  or  fortified 
houses,  and  possessed  rights  of  territorial  justice. 

VAYGACH  (also  written  Vaiyalch,  Vaif/ntz, 
and  Waif/Ill^),  an  i.sland  of  the  Arctic  Ocean',  be- 
longing to  Russia,  and  lying  between  the  Island  of 
Nova  Zembla  and  the  mainland,  from  which  it  is 
.separated  by  a  strait  aliont  five  miles  broad. 
There  is  no  resident  impulation;  but,  being  pro- 
ductive in  furs  and  in  fish,  it  annually  attracts  a 
lunnlier  of  liussian  and  Samioed  hunters. 

VEDALIA  CARDIXALIS.  as  a  remedy  for  the 
Ireryo,  or  fluted  orange  scale,  has  proved  a  phe- 
nomenal snt-ce.ss,  especially  in  Australia.  This  suc- 
crss  has  turned  the  attention  of  entomologists  and 
of  fruit-gruwHrs  to  the  method  of  dealing  with  in- 
jurious insects  by  multiplying  their  enemies;  and 
tlinre  is  no  question  but  that  the  eases  in  which  the 
ex|irrinient  may  be  more  or  less  successfully  rejuvited 
will  be  numerous.  Fears  have  been  expressed  lest, 
after  swee|iing  off  the  lo-rtja  the  Vedalia  will  piM-ish 
for  want  of  food,  and  the  Ii-i'ri/a  will  increase  ayjain  ; 
but  I'rof.  Uilc.v  thinks  that  this  danger  will  work  its 
own  cure  by  the  laws  of  balances.  If  the  Icrnin  in- 
crease, the  Vedalia  will  have  more  food,  and  will  in- 
creasi^  again,  and  so  the  work  will  go  on,  as  accord- 
ing to  nature. 

VEIL,  a  familiar  article  of  dress  and  one  of  the 
most  ancient  in  use.  Its  origin  is  lost  in  remote- 
ness, but  we  find  in  Ovid,  an  allusion  to  the  wear- 
ing of  veils  by  the  Chinese,  and  Juvenal  speaks  of 
women  so  delicate  as  to  be  overheated  by  a  silken 
veil.  Although  Kcnerally  considered  portions  of 
female  dress,  we  read  in  the  works  of  Ambrose 
(A  I).  37!)),  of  "  silken  garments  and  veils  inter- 
woven with  gold,  with  which  thi;  body  of  the  rich 
man  is  encompassed."  Its  use  is  now  so  extended 
that  it  may  be  found  in  every  jjart  of  the  civilized 
world,  but  almost  exclusively  confined  to  women. 
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TELIKI-rSTIUG.  a  trading-town  of  Great 
Russia,  in  the  government  of  Vologda,  at  the  con- 
fluence of  the  Jug  and  the  Suchona,  350  miles 
southeast  of  Archangel.  It  was  founded  in  the 
thirteenth  century  by  a  colony  from  Novgorod. 
Among  the  branches  of  industry  are  the  manu- 
facture of  small  iron-ware  and  of  linen.  Popula- 
tion, 7,7oti. 

TiENl)£MIAIRE,  in  the  calendar  of  the  first 
French  Republic,  the  period  from  September  23rd 
to  October  21st.  Particularly  memorable  in  the 
history  of  the  Revolution  is  the  13th  Vendcmiuire 
of  the  year  IV.  (October  5,  1795),  when  the  Paris 
"  Sections,"  worked  upon  by  royalist  reactionaries 
in  all  sorts  of  ways,  rose  against  the  National  Con- 
vention, but  were  decisively  beaten  by  a  military 
force  under  the  command  of  Barra.s,  orratherofhis 
lieutenant,  Napoleon  Bonaparte,  then  a  young  of- 
ficer only  beginning  to  be  known.  For  a  time  the 
victory  of  the  Convention  saved  the  republic. 

VKXEER,  a  layer  nf  wood,  cut  very  thin,  for 
the  purpiKse  of  being  glued  to  the  surface  of  a  com- 
moner kind.  Only  choice  kinds  of  hardwood  are 
sawn  into  veneers,  and  they  are  usually  attached 
to  deal  or  pine  so  as  to  give  all  the  api)earauces  of 
being  made  solid.  In  this  way,  the  more  costly 
kinds  of  furniture-woods  are  economically  used  by 
the  cabinet-maker. 

VENETIAN  CHALK,  a  variety  of  soap-stone 
or  steatite,  u.sed  sometimes  in  the  manufacture  of 
drawing-era  vons. 

VENETIAN  STYLE  OF  ARCHITECTrRE,  a 
term  ajiitlicd  to  the  particular  plia.<e  of  the  Renais- 
sance developeil  in  \enicc'.  The  W'uctian  is  more 
picturesque  and  ornate  than  the  styles  of  Rome 
and  Florence. 

VENEZDEL.\,  Republic  OF.  For  general  arti- 
cle on  Venezuela,  see  Britannica,  Vol.  XXIA',  i>p. 
139-41.  The  latest  reports  of  the  area  and  poi)ula- 
tion  were  those  of  1889,  viz.:  Total  area.  032,095: 
total  population,  2,234,385;  density  per  S(piare 
mile,  3.5. 

CoxsTiTUTioK  AND  GorERXMENT.  The  pres- 
ent constitution  dates  from  18;10,  revised  March  2S, 
18(U,  and  April.  1881.  Its  general  model  was  that 
of  the  United  .States,  but  with  numerous  modifica- 
tions. At  the  head  of  the  central  executive  gov- 
ernment stands  a  i)re«ident,  elected  for  the  term  of 
tw(»  years,  exerci.sing  his  functions  through  six 
ministei-s,  and  a  feileral  council  of  sixteen  mem- 
bers. The  federal  council  (.seventeen  members)  is 
appointed  by  the  congress  every  two  years;  the 
council  choose  a  ])re.sident,  who  is  also  ]ire«ident 
of  the  repul)li<'.  Neither  the  jiresident  nor  mem- 
bers of  the  federal  council  can  be  re-elected  for  the 
following  ]»eriod.  Tho  i)re8ident  has  no  veto 
power.  Tilt!  legi.'ilation  for  the  whole  republic 
is  vested  in  a  congress  of  two  hou.ses,  calleil 
the  Senate  (three  senators  for  each  of  the 
eight  states  and  tho  federal  district),  and  the 
Ilou.sc  of  Representatives  (one  to  every  .TijlMKI 
of  population).  The  senators  are  elected  by  the 
legi.slatu-e  of  each  state,  and  the  representiv'es  by 
"  po|)ular.  direct  and  public  election.  "  The  con- 
gre«Mc.<i  of  states  are  elected  by  universal  suffrage. 
Both  the  senators  and  the  representatives  are  elect- 
ed for  four  years.  In  1H9()-91  there  were  twenty- 
four  «cnat<.rs  and  fifty-two  representatives.  Pres- 
ident r»f  tho  republic:  .Sofior  Palaclo,  apiMilntcd 
ilarcb,  1890. 


The  provinces,  or  states  of  the  republic,  have  each 
their  own  legislature  and  executive,  as  well  as  their 
own  budgets  and  judicial  officers,  and  the  main 
purpose  of  their  union  is  that  of  common  defense. 
The  administration  of  the  territories  and  colonies 
is  intrusted  to  the  government  of  the  federation. 

Area  AXcPoprLATioxisY  States  and  Terri- 
tories. Until  18.S1,  Venezuela  was  divided  into 
twenty-one.statesand  three  territories.  At  that  date 
a  re-division  was  made  into  eight  large  states,  eight 
territories,  the  capital  or  federaJ  district,  and  two 
national  "  settlement-s. "  the  area  and  population 
of  which  were  as  follows: 


Federal  District 

(iuzman  Blniico 

Carabobo 

Bormudez 

Zaiuora : 

Lam 

Los  Andes 

Falcon 

Bolivar 

Tirritorics: 

Uoajira 

Alto  Orinoco 

Amazonas , 

Colon 

Yuruari ' 

C'aura j 

Annisticio , 

Delta 

Settlements: 

(iuzman  Blanco 

Bolivar 

Total 


Arm 
aq.  milon. 


45 
72.499 

2.9»t 
32.24:t 
25.212 

9.29G 
14,71'.t 
36.212 
88,701 


3.608 

IIS.TSO 

90.92S 

IGU 

81.121 

22..Ti"4 

T.Wt; 

2.i.;t47 


Populatioa 


214 

8 


032.695 


70.466 
517. .t08 
170.94* 
2S7.979 
247..y»2 
254.431 
327. 7i« 
200.898 

&i),5(i0 

36,5S1 

\       38.850 

43 
20.510 

\        In 
>  adjoining 
I    states. 


1,511 
830 


:.23t,3^ 


The  estimate  of  total  population  for  1890  was 
2,202.245. 

The  ])0])ulation  of  Caniras,  the  capital,  In  l.'iSl 
was  55.038  (70,400  in  1S8S„  Valencia  .30,145  (.'W,- 
(i'4  in  1888),  Mar.icail)o  .(1,921  (;U,2S4  in  1888), 
Barquisinieto  28,918  (31.470  in  1888).  Tocuvo  15,- 
38:^.  ilaturin  14.473.  La  Guayra  14,000. 

Hevexik  axI)  ExPEXDiri  res.  The  estimated 
revenue  for  1891  was  35,970.(H.)0  bolivares  (francs); 
estimated  expenditures,  the  same  amount.  The 
chief  source  of  revenue  is  customs  —  25,000.000 
bolivares.  Items  of  expenditures:  Interior,  7.;t40,- 
400  bolivares:  |)ublic  work,  5.790,707  bolivares; 
finances,  4.9.'i.'t,220  bolivares;  public  debt.  5,790,- 
707  bolivares;  army  and  navy,  3,997,917  luilivares. 

Edi'I'atiox.  In  1870  education  was  made  free 
and  coinpuLxory ;  :it  that  time  only  10  per  cent,  of 
the  adult  population  were  able  to  read  and  write. 
In  1888  there  were,  for  ])ri!nary  instruction,  1.979 
schools  (1..3.T4  federal,  W'M  municipal,  311  private), 
with  100.02(i  ])upils.  Besides  tlie.-'e,  there  are  four 
normal  schools  and  one  sehmil  of  arts  and  trades. 
To  support  the  schools  directly  depending  on  the 
goreminent,  the  sum  of  2,4<)0,00(>  bolivares  ia 
spent  annually.  Fligher  education  is  given  in  two 
universitieB,  twenty  fedenil  colleges,  nine  national 
colleges  for  girls,  schools  for  lini-  arts,  for  luii.sic, 
one  iMilytechnic  school,  twenty-eight  jirivate  col- 
leges and  a  nauti.'al  school. 

Army  axd  Navy.  In  1890  the  anny  ntnnbered 
3,385  men,  with  a  corresponding  number  of  officers, 
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liisiuMsctl  in  twenty  towns  of  the  republic,  nml  in 

Ik'-.t"!  fiarriscins  anil  sliiiis. 

liosulos  tlio  re>;iiliir  tioops,  thovo  is  a  national 
militia  ill  which  every  citizen,  from  tlie  eijihteenlli 
to  the  I'oi-ty-tiftli  year,  ineliisive,  must  he  enrnlli'il. 
Keeeiit  iiite-itiiie  wars  were ehielly  carried  on  li>  tlie 
militia,  which  in  times  of  civil  war  has  been  in- 
crcaseil  totitl.lXHt  men.  The  number  of  citizens  able 
for  military  service,  aeeonling  to  law,  was  '-'50,000 
i.-  lS8y. 

The  navy  consists  of  five  steamers  and  tivo 
gchooncrs. 

.*iiiiiTiNi;  ANi>  CoMMEisiK.  In  ISS"-,^,  7,54!) 
ves.s<'ls  entered  the  ports  of  Venezuela.  In  188!), 
278  ves,sels  of  ail, 281  tons  entered,  and  270  of 
a'Hi.SV.)  tuns  cleared  the  port  of  La  (iuayra  (117  of 
lli.'>."J'(i  tons  l?ritish).andl>"J  of  2,J."J47  tonsentered, 
and  (IS  of  •J."),;{S.'{  tons  cleared  the  jiort  of  C'uidad 
liolivar.  hi  1887  Venezuela,  for  maritime  and 
river  navi;;atiou,  bad  2,023  vessels  of  25.317  tons, 
2l>  of  2.523  tons  bein^'  .steamers. 

There  are  (ISS!))  183  miles  of  railway  in  ojiera- 
tion.  210  under  construction,  and  1.240  miles  under 
consideration.  There  are  102  post  offices.  In 
1.S87-,SS  there  were  corveyed  3,531,121  letters  and 
pan-els.  In  ISSO  Venezuela  joined  the  },'eiieral 
jiost  union.  In  188!)  there  were  3,000  miles  of  tele- 
graph lines  and  !)0  telejiraph  offices;  408,514  tele- 
grams were  sent  in  18SS ;  receijjts,  1889,  3.53,413 
Imlivares.  E.Kport  duties  928,215  bolivares.  On 
December  31, 1888,  there  were  in  use  776  telephone 
instruments. 

VEXtiSA  (ancient  TVni/«!a),  a  town  of  south- 
ern Italy,  in  the  province  of  Hasilicata,  one  hun- 
dred miles  southeast  of  Xajiles.  The  Norman 
Abbey  of  the  Holy  Trinity,  founded  by  Robert 
tiuiscard.  thoufih  now  in  rums,  is  imiKisinfj.  Hut 
the  unfailinji  interest  of  Veuosa  arises  from  its 
beiii).;  the  birthplace  of  Horace.  In  one  of  Hie 
streets  is  a  column  surmounted  by  a  bust  of  the 
poet,  and  many  of  the  localities  of  the  vicinity 
can  be  ideutUied  with  the  places  ho  has  immcu"- 
talized. 

VENTILATION'  AND  WAHMIXG.  On  venti- 
lation and  the  best  means  for  effectiiijf  it,  see 
Britannica,  Vol.  XXIV,  pp.  157-102. 

Vextii.atiox.  as  here  understood,  is  the  i)roo- 
ess  of  substitutiii};  pure  air  for  foul  or  vitiated  air 
in  an  inclo.sed  si)ace,  as  in  a  dwelliug.  ship,  fac- 
tory, public  buildinj^,  hospital,  mine,  lailroad  car, 
etc.  Formerly  it  was  thought  sufficient  to  open 
windows  and  doors  for  awhile,  in  order  to  venti- 
late a  room.  Cold  air  was  taken  for  pure  and 
healthy  air.  But  we  know  now  that  cold  air  may 
be  impure  and  unhealthy,  and  that  warm  air  may 
be  i)Uie  and  healthy. 

In  modem  times  mechanical  ventilation  by 
means  of  fan-wheels  was  first  introduced  in  cotton 
factories,  and  the  health  of  the  operatives  was 
thereby  greatly  improved.  This  drew  attention  to 
the  necessity  of  having  pure  air  in  dwelling  and 
sleeping  rooms.  Within  recent  years  the  thorough 
ventilation  of  dwelling  houses  is  usually  incorpo- 
rated in  the  plans  and  specifications  of  architects 
and  builders. 

From  a  paper  recently  read  by  Drs.  Brown- 
Sefpiard  and  D'Arsonval,  of  Paris,  we  cite  the  fol- 
'owing  experiments:  Seven  young  rabbits  were 
olaced  in  seven  air-tight  metallic  ca.ses  through 
ffbich  air  was  suckeii  in  series,  so  that  the  first 


i  rabbit  breathed  jture  air,  the  second  rabbit 
breathed  the  air  exhaled  by  the  first,  liio  third 
one  breatlieil  the  air  exhaled  l)y  the  second  one, 
and  .so  on  llinnigli  all  the  seven  cases.  Kvry  suc- 
ceeding rabbit  had  to  biealhe  the  air  exhaled  by 
the  preceding  one.  The  labbils  confined  in  Iho 
sixth  and  se\ciilh  cases  died  wilhin  two  or  three 
days.  Lai'ire  rabbits  li\cd  usuar.,-  longer  in  these 
eases:  but  they  also  died  witliin  a  few  days.  These 
experiments  show  iluit  tlie  air  in  (■rowde<l  rooms 
will  soon  become  unlit  for  bri'athing,  and  must  be 
re))laced  by  fresh  air.  instead  of  being  re-lireathed. 

W.vKMisc  is  the  twin  problem  with  ventihition, 
and  must  be  considered  in  connection  with  it.  In 
cold  weather  the  problem  is  to  i)roperly  ventilate 
and  Wiirin  a  room  at  tlio  same  time.  Tlierc  should 
be  an  cciuable  temperature  of  about  70=  F.  in  a 
living  room,  school  room  or  office.  But  in  hos- 
pitals it  ought  to  be  at  least  75°  F.  How  to  ob- 
tain these  temperatures  wit houtereatingunplcasant 
drafts  is  the  problem  to  bi^  solved.  Heated  air  al- 
ways rises  «o  the  coiling,  while  cold  air,  the  emana- 
tions from  the  breath,  and  the  carbon  dioxide  pro- 
duced by  the  combustion  are  found  near  the  Hoor 
of  thi^  room.  The  latter  rise  at  tir.st,  while  they  are 
warm,  but  when  they  become  cool,  they  siiik  to 
the  floor. 

We  do  not  speak  here  of"  natural  ventilation," 
which  is  produced  by  the  difliision  of  the  gases 
through  crevices  around  doors  and  windows,  and 
even  through  poi-es  in  the  brick  walls.  We  speak 
of  "artificial  ventilation."  This  is  eft'ected  either 
by  forcing  pure  air  into  the  i-oom  or  drawing  the 
vitiated  air  out  of  it.  In  the  halls  of  Congress  the 
foul  air  has  been  extracted  from  the  top  of  the 
rooms  by  an  "  up-draft  "  for  over  tweutv-flvo  years. 
Hut  in  recent  years  the  method  of  taidng  off  the 
foul  air  from  the  bottom  of  rooms  has  become 
recognized  as  the  bettiu-  way  to  purifv  the  air  in 
public  buildings.  It  must  be  stated  hero  that  for 
every  person  in  a  room  one  cubic  foot  of  fresh  air 
per  second  shoidd  be  allowed.  Perfect  ventilation 
depends,  therefore,  upon  the  size  of  the  room  and 
tlu^  number  of  its  occui)ants.  The  inlets  and  exits 
must  bear  a  certain  i)roportion  to  the  .size  of  the 
room.  The  air  in  a  dwelling,  sleeping  orsehool  room 
.should  not  be  made  to  move  faster  than  one  and 
one-half  feet  per  second,  el.se  its  motion  will  pro- 
duce the  uni)loasant  sensation  of  a  draft.  To  de- 
termine the  (lue.stion  of  how  much  air  is  needed, 
and  how  frequently  it  must  be  changed,  is  a  mat- 
ter of  calculation  in  any  given  case.  So  much 
fresh  air  must  be  sui)i)lied  to  every  inhabited  room 
that  all  sensible  imjiurity  is  removed,  and  a  person 
(•oming  in  from  the  external  air  perceives  no  trace 
of  odor  or  difference  between  the  air  in  the  room 
and  the  outer  atmosphere,  in  point  of  freshness. 
Taking  the  carbon  dioxide  as  the  index  of  im- 
])unty,  it  should  never  be  allowed  to  rise  over 
0.0  per  1,000  volumes  of  air.  When  this  gas 
reaches  0.9  or  1  per  1,000  volumes,  the  ah-  is 
called  close  and  fust//,  and  becomes  sensibly  dis- 
agreeable. 

TiiK  Opex  Fike-pt.ace  is  often  talkeu  of  as  the 
perfection  of  a  luiating  and  ventilating  arrange- 
ment. The  heat  railiated  feels  more  comfortable 
when  wo  see  the  play  of  the  flames,  and  the  up- 
draft  from  it  of  tho  wide  open  chimney  prevents 
the  air  from  becoming  stagnant  and  "foul.  But 
this  lively  motion  of  the  air  creates  the  sensation 
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of  an  uncomfortable  ilraft :  the  cold  air  coming 
lYom  the  crevices  around  the  doors  and  windows 
chills  the  liacks  Oi  delicate  persons  sittinji  in  front 
of  the  fire.  Besides,  this  niethoil  of  warmin;;  a 
room  is  extremely  wasteful,  for  nine-tenths  of  the 
heat  produced  \>y  the  combustion  of  the  fuel  goes,  | 
unutilizcMl.  up  the  chimney.  | 

The    ."^tove  is  probably  the  most  economical 
and  certainly  the  most  generally  used  means  for  , 
wanning  small  dwellings.     If  properly  made,  and 
set  with  a  \iew  to  ventilation,  it  is  fully  ;is  health- 
ful as  the  fire-place.    Whatever  i)attern  of  stove  is 
used,  it  should  have  a  large  heating  surface,  and  | 
be  encased,  except  at  the  top,  to  prevent  direct  ' 
radiation  —  the  object  being  to  heat  the  air  com- 
ing into  the  room  and  not  only  the  persons  inmie- 
diately  around  the  stove.     A  fresh-air  duct  from 
the  external  atmosphere  delivuring  the  air  inside 
the  casing  surrotmding  the  stove,  will  give  an  equal 
temperature  throughout  the  room,  while  the  under- 
draft  to  the  stove  will  ordinarily  remove  the  foul 
iir  by  suction.  , 

Stk.\m  Heatixg  is  now  largely  used  in  public 
buililing.s,  hotels,  offices,  and  .some  private  resi- 
dences. But,  as  a  rule,  there  is  no  provision  made 
for  supplying  fre.-ih  air  to  the  rooms  so  heated. 
Opening  the  windows  at  the  tup  lets  the  warm  air 
escape,  but  no  fresh  air  comes  in  there.  All  the  fresh 
air  we  get  in  such  rooms  is  what  finds  its  way  through 
the  crevices  around  the  doors  and  windows. 

He.\ted  Aik,  sui)plied  by  furnaces  located  in  the 
basement,  is  a  common  plan  for  heating  large  build- 
ings, churches,  halls,  thcatejs,  school-houses,  etc., 
the  heated  air  being  conveyed  through  ducts  built 
for  that  puri)o.se,  and  delivered  where  wanted.  A 
furnace;  for  this  purpose  should  be  built  upon  the 
same  jirinciple  as  a  tubular  boiler,  and  inclo.sed,  to 
prevent  the  escape  of  the  air  which  is  being  warmed 
and  collected  in  the  dome,  surticieut  .space  being 
allowe<l  between  the  inclosing  walls  and  the  fur- 
nace to  permit  the  warming  of  a  certain  amount  of 
air  introduceil  from  without. 

In  the  halls  of  Congress  the  heated  air  is  forced 
in  by  means  of  a  largo  fan-wheel  through  numer- 
ous openings  in  the  lloor.s,  carrying  with  it  the  dusi 
and  other  impurities  which  naturally  gather  there, 
while  louvers  or  ridge  ventilators  are  placed  at  or 
near  the  roof.     This  is  the  iip-ilrnft  system. 

The  Vaiicm  or  Down-dkakx  sy.stem  is  a  more 
sf-ientitic  a|iplication  of  the  forces  of  nature  than 
the  np-draft.  By  this  system  a  vacuum  is  i)ro- 
duced  in  a  heated  shaft  outside  the  Imililing.  The 
rooms  to  be  ventilat<-d  are  coiuiected  with  this 
vacuous  shaft  by  numemu.s  ducts  opening  upon  the 
tliHir.  At  or  near  the  ceiling  fresh  air  is  admitted 
through  numerous  ojienings,  »hich  nnist  be  in  a 
lertaiu  prfiportion  to  the  openings  below.  These 
oiM-nings  are  closed  iti  winter.  They  serve  for 
ventilation  in  hot  weather.  In  winter  the  heated 
air  i^  admitted  near  the  tliMir.  It  naturally  a.-^cends 
and  di-'triliut<'s  itself  einially  throughout  the  ro<im, 
and  lind.'<  its  e.xit  at  la.st  through  the  foul-air-duct 
opening's  at  the  floor.  K.vperiinents  have  proved 
that  the  heati'd  air  will  not  remain  at  the  top  of 
the  r'Mim  when  a  vacuinn  is  i-reated  in  the  shaft. 
It  is  di.Ht'harged  a-i  snoii  as  it  has  become  I'ljually 
ditfuMMl  throughout  the  room,  the  thermometer 
marking  liiit  '1  or  .'{  degrees  ditVerciu-o  between  tlie 
top  anil  the  lK)tt<>in  of  the  ronm.  The  expansion 
of  the  air  by  heat  is  1*^  tif  ii,s  volume  for  every  de- 


gree (F.)  of  temperature.  If  it  is  zero  outside  and 
70-  F.  inside,  the  air  in  the  room  will  be  ^  lighter 
th.in  the  outside  air.  By  placing  the  ventilating 
shaft  and  the  chimney  .side  by  side,  the  former  will 
be  sufficiently  heateil  for  ventilating  purposes  in 

I  ordinary  weather,  but  on  damp,  mucky  days,  or  in 
summer,  when  the  chinmey  is  not  heated  by  fire,  a 
small  furnace  is  necessary  to  create  a  vacuum  in 

,  the  shaft.  An  exhau.st-fan  may  be  substituted  for 
the  ventilating  .shaft  when  desired.  It  acts  on  the 
same  principle,  that  is,  by  creating  a  vacuum  ujwn 
the  floor  of  the  room,  which  the  warm  air  above  it 

I  immediately  tills. 

'  VENTlUCrLlTES,  a  genus  of  fo.ssil  sponges, 
specimens  of  which  are  of  frequent  occurrence  iu 
cretaceous  .«tr<ata.  They  are  sessile  and  cup- 
shaped,  gradually  sloping  from  the  ba.-^e  upward. 
Twelve  species  have  been  observed. 

VENTS"  LUUKING-GLASS  (Spcculnria  spec- 
ulum), a  very  jn-etty  little  ainnial  of  the  natiu-al 

I  order  Cumpmuluvac.  which  has  long  been  afavorite 

I  in  flower  gardens,  and  is  a  native  of  corn-fields  in  the 
south  of  Europe.  It  has  brilliant  blue,  white  or 
violet-colored  flowers  which  fold  up  iu  a  pen- 
tagonal maimer  toward  evening. 

VEKDI,  GifSEPPE,  an  Italian  composer,  the 
.sou  of  an  imikeeper  at  Roncolo,  in  the  duchy  of 
Parma,  born  in  1S14.  and  studied  at  Milan  His 
first  work  of  any  importance  w;us  the  incidental 
music  to  a  drama,  Obi;rto  di  Snn  Bonifuzin.  hut  ho 
quickly  rose  to  supremacy  on  the  opera  stage  with 
such  works  as  /  Loiiibiirdi,  Ernuni.  liifiolfilo.  II 
Troratorr.  La  Traritila,  I'n  Jinlln  in  Miisrhcni,  A iila 
and  Muutciuma.  A  line  dramatic  gilt  and  a  love  for 
showy,  taking  melodies,  lie  at  the  root  of  Verdi's 
remarkable  success.  In  1874  he  comjiosed  the 
Requiem  for  Alessaiidro  Manzoni.  His  latest 
work,  Otello,  was  jiroduced  at  Milan  in  188C,  and 
was  reproduced  in  London  in  188it.  Verdi  lives 
near  the  village  where  he  was  born,  and  occujties 
himself,  among  other  pursuits,  with  the  breeding 
of  horses.  He  celebrated  his  jubileu  as  a  composer 
in  Xovember.  LSSit. 

VKU(iEN.NES,  a  city  of  Addison  county,  Vt., 
on  ( tttcr  (.'reek  near  Lake  ('liam|ilain,  incorporated 
in  1783.  It  has  a  line  location,  giH»d  water-power, 
and  considerable  manufactures. 

VEKGEXNE.'^,  I'liAKLEs  Gkavikk.  Comi-te 
I)i:,  a  French  stalesniiin,  born  at  Dijon,  in  1717; 
died  at  X'ersailles  in  17,S7.  I'mler  Louis  XVI.  he 
was  minister  of  foreign  affairs,  lie  lent  the  .\mer- 
icans  steady  and  eflicieiit  support  in  their  struggle 
for  independence,  anil  in  1777  he  encouraged 
the  king  to  recogni/e  the  rnited  States,  and  to  en- 
ter into  a  treaty  (signed  February,  177.S)  with 
them,  through  which  they  .-iccured  the  coi'iporatioii 
of  French  land-forces  and  war-ships,  as  well  ;usaid 
in  money  and  munitions.  Finally  he  was  a  ])arty 
to  the  treaty  of  peace  signed  at  Paris,  Sept.  3, 
XIKi,  by  which  .\merican  Independence  was  defi- 
nitely rcco>;ni/.eil. 

VEHI.JEK,  an  officer  of  cathedral  and  collegiate 
churches,  who  carries  the  mace,  whether  before 
the  dean  or  other  ehurrh  dignitary,  in  proccRsioim 
or  in  any  other  ceremonial  occasion.  The  mace, 
however,  has  no  sjicred  signitlcatiou,  but  is  simply 
an  emblem  of  diginty. 

VKKMI('IL.\TI<)\,  checkering  or  chnnoeling, 
formed  in  mason- work  as  an  ornament,  giving  tlio 

i  appcar.ince  of  beiiiu'  eaten  b.v  « m m^ 
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VERMONT.  State  of.  For  m-noiiil  avtirlo  mi 
Vermont,  so«  ISritaiuiiiM,  Vul.  XXIV.  \\\\.  ItJtUKW. 
Till-  rnited  States  eeiisu.'*  ol"  ISIK),  repdrtcil  the 
area  iinl  |io|uilHiii>n  as  I'oIIkws:  Area,  !l,.'it>.") 
!i«|uaro  mile.-i;  iiopulation,  IW_',4li"J.  lieiiij.;  a  net  in- 
en'ase  ihirin:;  the  ilocade  of  KUi;  the  eapital, 
Mi'iitpelier,  has  a  popuhition  of  4,l(>0,  inehuling 
tow  n.-ihip. 

The  following  is  a  list  of  the  cities  and  towns 
haviniT  each  a  |iopulation  in  1800  of  over  4.000:  also 
their  i>opiihui.)n  in  18S0  anil  their  iiu-rease  durinLt 
tlie  decade: 


**miw  Asn  ToWNfk 


P'lrlinst.m 14.590 

Kmhind tl.7G(l 

M.  AlluiLJ 7.771 

Bnitlleboro 6,862 

Bum> 6,812 

St    JnhnsbuiT 6.567 

Bi'iminirtoii .' 6..1".U 

CoUhi-.«UT 5.143 

R-H'kiiifrhuai I  4.i579 

MontH'iT I  *-^^ 


ll.:«Vi 
12.14'l 
7.1'.Ki 
5.880 
2.060 
5.800 

6.:i:it 

4.421 
3.797 
3.219 


:t.2r) 

:ts!i 

578 
982 
4,7.")2 
767 
58 
7-J2 
782 
941 


Akea  axd  PoprLATioN  BY  CorxTiEs.  The 
followin;;  table  shows  the  land  area  in  squ;ire 
miles,  and  also  the  population  of  the  state  by 
couuties: 


CorxTi  Ks. 

Area. 
Hq.  mileo. 

Pop. 
1890. 

Pop. 
188b. 

734 

r.80 

MS 
51  (i 
730 
ti89 
80 
450 
659 
728 
90:i 
7i):i 

76.5 
900 

22.277 
20.448 
23.4:!6 
.■!5,:!89 

9.511 
29.7.V> 

3.843 
12.831 
19.575 
22.101 
45.397 
29.(;06 
26..547 
31.70(; 

24.173 

•>1  950 

Chirt^ndt'D 

:{■'  79"' 

Es^iox       

7  9'n 

yrunklin            .' 

'to  ''"'J 

4  r'4 

1  ■'  1184 

2:i,.")25 

22  (KM 

41  829 

Wa«hin)rt<in 

W  inilhuni 

W  indsor 

25.404 
26.763 
.35  196 

G0VERXOR.S.     The  following  is  a  complete  list  of 
gi>vemor8  rf'the  state: 


Moses  Robinson.  1789-90. 
Thos.  fhittfudi-u.  1790-97. 
Isuar  Tuh>'nor.  17971807. 
Isniil  t^iuith.  1807-8 
Isaac  Tiihcnor.  1808-9. 
Jfinai-  fialusha  1809-13. 
Martin  Chittondtn.  1813-1.5. 
Jnna.*  (iala.«ha.  1815-20. 
Itifhard  Skinner,  1820-23. 
fornilius  P.  Van  Xcss,  1823- 

1826. 
Ezra  Butler.  1826-28. 
Samuel  C.  Crafts.  1828-31. 
Wni.  A.  Palmer.  18.31-3.5. 
Silas  A.  Jenison.  18:i5-41. 
Charles  Paine,  1841-43. 
John  Mattocks.  1843-44. 
VTm.  .Slade,  1H44^4<;, 
Horace  Eaton.  18J6-49. 
Carlos  foolid);e,  1849.50. 
Cha.«.  R.  Willi.-»ms.  1850.52. 
Erastus  Fairtianks.  18.52-53. 

The  govemftr's  salary  is  $1,500. 

RflF"      ril.STORIC      OrTI.IXE. 

Vermont  first  became  known   t< 


John  S.  Unhinson.  18.53.54. 
Sti-phcn  Hciyce.  l8.')4-.">i;. 
livland  Flcti'liiT.  I8.51;  .5.8. 
n'ilaiid  Hall,  l8.-,8  60. 
Kni.stus  Kairlianks.  1860-61. 
Frederick  llolbrocik.  1861-6:!. 
John  G.  Smith.  1863-65. 
Paul  Dillinphaui.  1865  67. 
John  I!.  P«;.'c.  1867  69. 
Peter  T.  Wa.shbuni.  1869-70. 
John  W.  Stewart.  1870-72. 
Julius  Converse.  1872-74. 
Asahol  Peck.  1874  76. 
Uonice  Fairbanks.  1876-78. 
Kediield  Proctor.  1878-80. 
Kosewell  Faniham,  1880-82. 
John  L.  Uurstow.  1882  84. 
Samuel  E.  I'inirree.  1884  86. 
E.  J.  Onnsbee.  1886  88. 
W.  P.  Dillinpham.  1888  90. 
Carroll  S.  Pufc.  1890-92. 


Wliat      i-'     now 
Europeans    in 


l(iO!l  when  Chainplaiii  oxplort'd  llic  lake  since 
known  h\  his  name,  anil  ii  was  for  many  years  a 
battle-ground  bctv  een  the  Iroqiioi.s  and  Now  Eng- 
land Indians.  'I'he  lirst  .setllemeni  was  made  in 
Uratlli'boro,  by  a  party  from  Ma.-J.saehii.selts,  in 
1724.  After  the  Ereiich  war  (17.V)-.'iS)  emigrants, 
attraeted  by  the  rich  lands  along  oiter  Creek  and 
the  Wiiiooski,  began  to  eome  in  large  numbers. 
The  governor  of  New  llamiishiri-  claimed  ai.  the 
land,  as  did  the  governor  of  New  Vork.  Tht^  con- 
trover.sy,  which  coiitimied  for  ten  years,  was  never 
settled  till  the  IJexiilution  gave  the  settlers  an  op- 
portunity to  organize  their  own  government  in 
1777,  under  the  name  of  New  Connecticiu  or  Ver- 
mont. In  1701  the  state,  having  resisted  all 
attemi)ts  at  curtailment  of  territory,  was  admitted 
into  the  Union.  \'ermont  took  an  active  part  in 
the  battles  III' the  Kevolution,  an<l  during  the  lato 
war  she  was  distinguishcil  in  ihc  liclil  and  in 
coiMicil. 

I'rogre.^s  in  ]iopnlation  bv  decades :  18(i0,  .31:i,- 
09S  :    1870,  3;i0,r)r)l  ;   ISSU,  :i:!2,28li ;   1890,  3:i2,422. 

\1:HNAL  GHASS,  sweet  (Antlm.ai/itlnim. 
(iiliirdtiim).  a  grass  very  common  in  Great  Britain, 
in  Europe,  and  in  the  I'nited  States,  and  thfi 
northern  |>arts  of  the  world  generally.  It  is  abouV 
a  foot  high,  with  sjiiked  oblong  panicle,  the  llowers 
remarkable  as  having  only  two  stamens.  This 
gra.ss  flowers  earlier  in  summer  than  most  Euro- 
pean grasses.  It  yields,  by  distillation,  an  es- 
sential oil  of  an  agreeable  odor,  and  its  straw  is  of 
use  for  the  finest  kinds  of  straw-plaiting. 

VERNE,  Jri.Es,  a  French  author,  l)oru  at 
Nantes  in  1828.  lie  studied  law,  both  there  and 
at  Paris.  He  began  writing  .short  pieces  for  the 
stage,  and  in  18G3comnieiiced  his  .scries of  marvel- 
ous stories,  which  have  made  his  name  almost  a 
household  word.  His  best  known  stories  are  Five 
Weeks  in  a  BaUnon,  Turnti/  Tlinusand  Leagues 
under  the  Sen,  A  Flouting  Citij,  Adrenlures  of  Cap- 
tain Hatteras,  TlieMi/slerioiis  Island,  Michak  Stro- 
goff,  the  Courier  of  the  Czar,  Dick  Sands,  the  Boy 
CiiptniH,  Le  Pai/s  de  Diamants  and  the  Tourdu 
Monde  en  SO  jours  (Around  the  World  in  Eightij 
Days).  His  works  are  characterized  by  a  combi- 
nation of  scientific  knowledge  and  imaginative 
power.  An  unsncessful  attempt  on  his  life  was 
made  in  March,  188(i.  In  1890  he  pulilished  A 
Faiuili/  without  a  Name  and  The  Purchase  of  the 
Korth'Polc. 

\'EUN()N.  A  small  town  of  France,  in  the  de- 
paitment  of  Eure,  on  the  left  l)ank  of  the  Seine, 
fifty  miles  northwest  of  Paris  by  llie  Havre,  Rouen, 
and  Paris  railway.  It  contains  a  handsome  Gothic 
church  and  numerous  picturesi|Ui'  old  houses  with 
wooden  frame-works,  and  has  some  trade  in  grain. 
Popuhitiiin,  ."),(){i4. 

NEKPLANCK,  Gt^LiAX  Crommelin,  scholar 
and  statesman,  born  in  New  York  in  1780,  died 
there  in  1870.  He  studied  law  and  engaged  in 
politics.  From  1825  till  183.'i  he  was  in  Congress, 
where  he  worked  for  tlu^  extension  of  copyright. 
From  1840  he  was  president  of  the  commi.ssioners 
of  emigration,  and  wrote  mo.st  of  their  reports. 
Veri)lanck  jpubli.shed  Fssays  on  the  Various  Evi- 
dences of  Pereatcd  Bcligion  :  Doctrine  0/  Contracts; 
The  Eight,  Moral  Injluenec  and  Use  of  Lilieral 
Studies  :  The  Influence  of  Moral  Causes  oil  Opinion, 
Science  and  Literature  ;  and  The  Advantages  and 
Disadvantages  of  the  American  Scholar  (ISJG). 
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VERRAZAXO,  GTOVA^^a,  an  Italian  navi- 
gator and  explorer,  l>om  at  Florence,  Italy,  about 
1486,  <lietl  at  Colmenar,  Spain,  in  1527.  In  1522 
he  is  said  to  havi.'  captured  the  rich  treasure-ship, 
in  which  Cortez  was  sending  to  Charles  V.  of 
Spain,  the  spoils  of  Mexico,  valued  at  !i=l,500,000. 
Witli  a  .ship  belonging  to  Francis  I.,  king  of  France, 
he  started  from  the  Island  of  Madeira  westward 
in  1524,  in  order  to  reach  "  Cathay."  He  landed 
near  Cape  Fear,  in  North  Carolina,  and  followed 
the  shore  to  New  York  Bay:  thence  he  sailed  to 
Newport,  K.  I.,  and  Portsmouth,  N.  H.  After  his 
return  to  France  he  made  a  second  voyage  to 
America,  but  was  captured  by  Spaniards  .and 
hanged  as  a  pirate. 

VER.^E  (Lat.  rcrsus,  from  verto,  to  turn,  a  turn- 
ing of  the  plow,  a  furrow,  a  row;  a  hue  in 
writing  and  in  poetry),  a  section  or  group  of 
meters  written  in  one  line.  The  term  verse  is 
often  erroneously  ai)|)lied  to  a  group  of  lines  or 
verses,  which  is  properly  a  stanza.  Verse  is  often 
used  to  signify  metrical  composition.  One  of  tlie 
short  divisions  of  the  chapters  of  the  Old  and  New 
Testaments  is  also  termed  a  rerse. 

VERSICLE  (Lat  lersivulu.s.  a  little  verse),  a 
short  verse  in  the  service,  which  is  spoken  or 
chai'tcd  by  the  priest  or  minister  alternately  with 
a  "  respoii.se  "  liv  the  people. 

V'SICA  PI.'^CIS,  a  term  often,  but  not  very 
correctly,  used  for  tlieaureiilcorglory,of  a  pointed 
oval  shape,  formed  by  the  intersection  of  two  cir- 
cles, which,  in  the  religinus  .symbolism  of  the  early 
Middle  Ages,  is  often  represented  encircling  the 
whole  body  of  the  Sa\  ior.  This  form  is  sujiposed 
to  hiive  lieen  gradually  evolved  out  of  the  figure 
of  the  li.sh,  which  is  i>rominent  in  the  symbolism 
of  the  early  Christians  on  sarcojihagi  and  else- 
where, and  who.se  n.so  rose  out  of  an  anagram  on 
the  initial  letters  of  JijSovi  XpiOrdi  Hiov  I'tdi 
^wTt'jf},  "  Jesus  Chri.st,  the  Son  of  God,  .Savior." 

VESSELS,  KorrE.s  of.  There  are  three  gen- 
eral routes  in  use  by  vessels  from  Europe  bound 
to  New  York.  They  are  generally  known  as  the 
northern,  middle  and  southern  passages.  The 
first  is  by  far  the  most  fre(|uently  usecl,  although 
the  middle  i)as,sage  is  a  favorite  wilh  many  sbip- 
Hiasters,  especially  during  the  winter.  The  .soutli- 
eni  j>a8sage  i.s  rarely  used  by  vessels  from  (Jreat 
l^iitiiin  or  France;  but  as  it  is  the  most  <lirect 
route  from  Spain,  I'ortugal  and  the  .Mediterranean, 
and  has.  moreover,  the  advantage  of  two  "  houses 
of  irair'  on  the  route  (the  Azores  anil  Bernrnda), 
it  is  that  most  commonly  adopted  by  ves-sels  from 
Southern  Eurojje.  In  s<'vere  winters,  when  the 
icebergs  are  found  in  low  latitudes,  this  passage  is 
sotnetimes  used  by  sailing  ves.sels  from  Great  IJrlt- 
ain  iilso,  whose  masters  jirefer  a  ilelay  of  .some 
days  in  reaching  their  destination  to  the  risk  of 
encountering  the  ice;  but  steamships  rarely  use  it. 
A  few  rem;irks  descriptiv<!  of  the  several  tracks 
]iursiH-d  by  steamships  will  not,  perhaps,  bo  out 
of  place. 

\.  Thr  Cunnril  Line,  with  a  view  of  dmiinishing 
the  cli:  iices  of  collision,  takes  a  specilied  eours(> 
during  ;ill  •^iMsmis  of  the  year,  ('oming  westward 
(from  tV'"''i>-'o""  to  New  York),  veiwols  of  this 
line  eroMs  the  meridian  of  .'Vr  \V.  In  lat.  4:r  N., 
nr  nothing  to  the  northward  of  that  parallel. 
They  cross  Ion.  (M)  \V.  in  hit.  42  N.,  and  in  thick 
weather  pass  Nantucket  Shouls  in  Int.  40'-  40'  X., 


Ion.  69°  19'  W.:  from  which  position  the  course 
from  Sandy  Hook  light-ve.s.«el  is  \V.  f  N.  In  clear 
weather  they  frequently  pass  within  six  miles  of 
Davis'  South  Shoal  light-vessel. 

Going  ea.stwanl  (from  New  York  to  Queenstown) 
these  ves-sels  cross  the  meridian  of  5tP  \Y.  in 
lat.  42°  N.,  or  nothing  to  the  northward  of  that 
latitude;  and  thence  follow,  as  nearly  as  jio.ss'ble, 
the  arc  of  a  great  circle,  which  iiasses  Ion.  40^ 
W.  in  lat.  4C=  G'  N..  30'  ^Y.  in  4S'  51'  N..  :ind  20' 
W.  in  50=  30'  N.  On  this  eastern  course  they  i>;iss 
Ninitucket  Shoals  in  lat.  40=  40'  N.,  or  ten  miles 
to  the  southward  of  their  jxisition  going  westward. 
The  whole  distance  by  this  route,  between  Fastnet 
and  Sandy  Hook,  is  2,784  miles  going  west,  and 
2,818  miles  going  ea.st. 

II.  The  Mliitc  Star  Line  crosses  the  meridian  of 
50=  W.,  as  follows: 

Bound  to  New  York,  from  Februarv  to  August, 
in  lat.  43°  N. 

Bound  to  New  York,  from  August  to  February, 
in  lat.  45^  50'  N. 

Bound  to  Queensto'wn,  all  the  ve;tr  round,  in 
lat.  41°  N. 

The  routes  westward  jnuss  Nantucket  Shoals  in 
about  40°  40'  N.,  while  the  eastward  course  pa.-^ses 
the  Shoals  in  about  40°  20'  N.  The  distance  from 
Queenstown  to  Sandy  Hook  is,  by  the  summer 
route,  2,8.55  miles ;  by  the  winter  route,  2,78,3  miles; 
and  bv  the  homeward  (that  is  "  eastcrh/")  route, 
2,889  ijiiles. 

HI.  Till'  InHian  Line  crosses  the  meridian  of 
40°  W.  in  lat.  46°  50'  N.,  and  that  of  50°  \V.  in 
lat.  42°  N.,  and  passes  Nantucket  Shoals  in  hit. 
40°  40'  N.  The  distance  by  this  route,  from 
Queenstown  to  Sandy  Hook,  is  2,773  miles. 

IV.  The  Anchor  Line,  from  Ghusgow  to  New 
Yoj'k,  crosses  the  meridian  of  20°  W.  in  lat. 
54°  10'  X.,  that  of  30°  W!  in  lat.  52°  15'  N.. 
that  of  40°  W.  in  lat.  50°  N.,  and  th:»t  of  .50° 
W.  in  lat.  45°  .50'  N.,  or  ju.st  to  the  .southward 
of  the  Virgin  Hocks.  This  route  p:\8ses  NaiUucket 
Shoals  in  lat.  4tl°  40'  X.;  and  thence  the  course 
to  Sandy  Hook  light -ve.s.sel  W.  |  X.  From  Xew 
York  to  (ilasgow,  ve.s.sels  of  this  line  cross  Ion. 
.50°  AV.  in  lat.  45  X.,  that  of  .'lO^  \V.  in  51'  30'  X., 
;ind  thiit  of  20°  W.  in  53-  :5t)'  N.  This  route  is 
gi'nerallv  known  as  the  "  Summer"  or  "  Northern 
Triiik."' 

From  Liverpool  to  New  York,  vessels  of  the 
.Vncluir  Line  cross  the  meriilian  of  30  \V.  in  !at. 
40  .'fO'  N.,  and  that  of  ,50  \V.  in  lat.  43  40  X.. 
and  Xantucket  Shoals  in  hit.  40°  .30'  X.  From 
Xew  York  to  LiM'r|iool,  thev  cro.ss  Ion.  ;50° 
\V.  in  lat.  42  40  N..  and  .'tO  \V.  in  lat.4S  15'  N. 
This  is  known  as  the  "  M'intcr"  or  "  Soiithrm 
Truck. " 

From  the  Strait  of  Gibraltar  to  Xew  York, 
ves.sels  of  the  .\nchor  Line  either  jiroceed  by  ('ire<  i, 
route. —  pa.-ssing  about  ninety  miles  to  the  north- 
ward of  the  .\ /.ores:  or  they  touch  at  Fayal,  and 
then  pnK'eed  directly  for  Xew  York.  In  the  for- 
mer cn.se  thev  paas  the  meridian  of  St.  Michael 
(20°  W.)  in'  lat.  40°  40'  X.,  the  ineridiini  of 
.»0°  W.  in  lat.  42°  N..  and  Xantucket  Shoals  in 
lat.  40°  4<V  N.  In  the  latter  case,  after  leaving 
Favnl,  thev  cross  the  meridian  of  30'  \V.  in  hit. 
:18°  .50'  N.',  that  of  .50°  \V.  in  lat.  41  20'  X.,  an<k 
Nantucket  Shoals  in  lat.  40    40   N. 

V.  The  ynrlh   (irniiiin  (lircmcn)  Line  has  no 
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regular  route  — the  tnick  luiistieil  by  onrh  rnm- 
luaiuior  iH'inn  tho  nuf  his  jiul>;iiu'iit  jiiul  o.\i>erience 
{mint  out  113  till'  hcst.  Ill  K'<'ii''i;il,  however,  it  iiiity 
Ih«  remarked  that  they  iTOi*  tho  iiieridian  of  "HI "  W. 
in  hit. 44"  ;k>'  N.,  or  aiMnit  iMy:liiy  niiles  to  the  south- 
wanl  ot  tho  Virgins,  and  pass  Nantucket  Shoals  in 
hit.  iO"  -JS'  X. 

VKST,  Ckokc.k  Okaham,  Tnited  States  senator, 
born  at  Franklort,  Ky.,  Dec.  l>.  1S;W.  lU'trraduatcil 
at  C'eiitro  (.'olleKc.  Ky.,  in  1S4S,  an<l  at  tho  Law 
Ueiiartment  of  the  Transylvania  University,  at 
Lexiu^'ton,  Ky.,  in  l&Vt;  removed  the  .same  year 
to  Mis,souri,  ami  hciranthe  practice  c  law  in  Central 
Missouri;  was  a  member  of  the  Mis.souri  House 
of  Hepresentatives  in  ISliO-Cl:  was  a  menilier  of 
the  House  of  Hepresentatives  of  tho  t'onfed- 
erato  C'oii>:re.ss  for  two  years  .and  a  member  of 
the  Confederate  Senate  for  one  year:  was  elected 
to  the  rnitvHl  States  Senate  and  took  his  seat 
March  IS,  1S79,  and  was  re-eleeted.  His  present 
term  of  service  will  expire  March  3,  18117. 

VETKH.VN  CORl'S.  among  the  .Military  Ke- 
serves  of  all  nations,  old  .soldiers  i)ast  the  iiriiiie  of 
active  manhood,  and  incapable  of  takinir  tiie  lield, 
but  who.-;e  discipline  and  steadiness  adiiiiralily  lit 
them  for  <r:irrisons  or  fortresses,  and  for  the  in- 
struction of  younji  troops. 

YETIVEU,  or  KrssE>r-Krs.s,  the  dried  root  of 
an  East  I ndian  grass  ( A  ndropogon  »i uricntus).  wh ich 
ro«>t  has  a  very  agreeable  and  persistent  odor, 
something  like  sandal-wood.  It  is  much  prized  in 
India  and  other  parts  ot  tho  world,  and  is  used  to 
perfume  linen,  etc.  Baskets,  fans  and  mats  are 
made  of  it  in  India;  it  is  remarkable  for  giving 
out  its  perfume  for  many  years,  and  it  is  strongest 
when  moistened. 

VET(,i.  Seo  Britannica,  Vol.  .\XI\",  pp.  206- 
20S.  Tho  constitution  of  tho  United  States  pro- 
vides that  a  bill  presented  to  the  president  for  his 
signature  shall  become  a  law  unless  returned  l)y 
him  within  'en  days  to  that  hou.se  in  which  it  sliail 
have  originated,  except  in  ca.se  Congre.ss  by  its  ad- 
journment prevents  such  return.  The  two-thirds  of 
Congress  competent  to  enact  a  law  over  the  presi- 
dent's veto  are  now  understood  as  two-thirds  of 
the  number  acting  as  a  (piorurn  of  tho  respective 
houses  of  Congress,  and  not  two-thirds  of  the  per- 
sons (|ualihcd  to  sit  in  those  houses.  From  tho 
nature  of  the  presidential  office  and  its  manifold 
duties  it  is  inferable  that  the  veto  power  was  not 
intended  to  interfere  with  matters  of  detail  in  leg- 
islation, but  as  a  means  of  protecting  the  great 
interests  of  the  country  by  preventing  hasty  and 
improvident  legislation  under  public  excitement. 

VI.\-.MAL.\,  a  remarkaldo  defile  in  the  canton 
of  Grisons,  Switzerland,  a  i)ortion  of  the  Hinter- 
rheinthal  which  lies  between  Thusis  and  Zillis. 
The  sides  of  the  cleft,  w  hich  is  about  two  miles  in 
length,  are  iraiuen.se  walls  of  rock,  almost  parallel 
to  o.ich  other,  and  so  hard  that  the  disintegrating 
influence  of  the  elements  appears  not  to  have  pro- 
duced tho  .slightest  effect  on  them,  each  projection 
on  one  side  corresponding  to  an  indentation  on 
the  other,  almost  as  jierfectly  as  at  the  time  they 
were  separated.  The  walls  have  a  maxiMuun 
height  (pf  about  l,t>00  feet,  and  at  various  parts  of 
the  defile  are  not  more  than  ten  yards  apart  at 
the  top.  Far  beneath,  the  Hither  Rhine,  com- 
pres.'fed  till  it  appears  to  one  above  like  a  mere 
thread,  rushes  like  an  arrow  through  tho  gorge. 


The  lirst  i)art  of  this  delile  was  long  deemed  quite 
inaccessible,  and  had  received  the  name  of  tho 
l.ost  (Julf,  but  in  the  early  part  of  this  century  a 
magnilicent  roail  was  constnu'ted  along  the  whole 
length  of  the  delile,  from  400  to  CM  feet  above 
the  river,  by  blasting  and  cutting  a  "  notch  "  in 
the  side  of  the  rock.  The  rotul  is  necessarily  strep 
and  narrow,  crosses  from  si<lo  to  side  of  tho  defile 
by  three  bridges,  and  is  protected  \w\\  liy  a  can- 
opy of  rock  overhead,  and  again  by  ,i  "wooden 
roofing,  from  falling  stones  and  trees.  So  narrow 
is  the  crevas.se  in  .some  i>laees,  that  fallen  trunks 
and  stones  are  often  wedged  in  biUween  its  sides 
at  a  considerable  distance  above  the  ordinary 
water-level,  and  on  the  occasion  of  tlio  great  flood 
of  1S:U  the  river,  which  is  gener.illy  400  feet  be- 
low the  second  bridge,  rose  to  w  itliin  a  few  feet  of 
it,  and  at  the  same  time  carried  oh  the  upper 
bridge. 

V1.\NN'.\.  a  fortified  city  and  seaport  in  the 
north  of  Portugal,  in  the  province  of  Miidio,  at  tho 
mouth  of  the  Lima,  fniu- miles  north  of  Oporto.  It 
is  liandsonui  and  clean,  with  a  tokira"l>le  harbor, 
wlih-h  admits  vessels  of  150  tons-  burden  ;  and  it 
carries  on  considerable  trade  with  Xewfoundland 
in  salt-fi.sh.     ToiJulalion,  about  9,000. 

VL\ZM.\,  a  town  of  Great  Russia,  in  the  govern- 
ment of  Smolensk,  100  miles  northea.st  of  the  town 
of  that  name,  on  \\w.  Viaziua.  It  carries  on  an  ac- 
tive trade  in  corn,  fiax,  hemp-seed,  tallow,  etc., 
and  is  the  entreiiot  for  goods  exported  to  St. 
Petersburg  and  Riga.  \'iazma  gingerbread  is  ex- 
ported to  all  parts  of  the  empire.  Population,  10,853. 

VIIUCES  (Lat.  Tiber,  the  mark  of  a  blow,  a 
wale;  pi.  vihices),  in  medicine,  a  term  applied  to 
patches  on  the  skin,  varying  from  bright  red  to 
violet,  which  ocetu-  in  certain  diseased  conditions 
of  tho  blood,  and  esi>ecially  in  jturpin-a.  They  are 
caused  by  minute  hemorrhages  of  the  capillaries 
of  the  true  skin. 

\'IBRIOXID.jE,  a  family  of  Infuanria,  having 
an  elongated  or  worm-like  I'cu'm,  of' which  the  ear- 
cockle  is  an  example.  They  derive  their  name 
from  their  darting  and  (juivering  motion.  Some 
of  them,  as  the  ear-cockle,  are  found  in  living 
plants,  others  in  corrupting  organic  matter,  as  the 
rrls  of  paste  and  vinegar. 

VICENXI.VL  PRESCRIPTlnx,  in  the  law  of 
Scotland,  the  limitation  wliicli  is  put  to  certain 
actions  after  the  lapse  of  twenty  years,  such  as 
actions  by  heirs  to  reduce  an  erroneous  rotour. 

VICEROY  (Lat  rice,  in  place  of,  and  Fr.  roi, 
king),  a  title  popularly  given  to  any  officer  who  is 
delegated  by  a  sovereign  to  exercise  regal  authori- 
ty in  liis  name  in  a  dependency  ;  as  the  lord -lieu- 
tenant of  Ireland,  whi',  however,  is  never  olliciallv 
so  styled.  It  was  the  pi'oper  official  designation  of 
th(!  governors  of  Xa|iles,  Spain  and  Peru,  under  the 
old  Spanisli  monarcliv. 

VIClOfS  IXTRo.MISSIOX,  in  the  law  of  Scot- 
land, tho  unwarrantable  interference  and  manage- 
ment of  the  movable  estate  of  a  deceased  person. 
Thcconse(|uence  is,  to  make  the  introraitter  lialih; 
for  all  the  debts  of  tho  deceased  person,  though 
far  exceeding  the  value  of  the  a.ssets.  The  mode 
of  putting  an  end  to  this  liability  is  to  obtain  con- 
lirmation  as  executor  in  tho  usual  way. 

X'lCKSBURG,  a  city  of  .Mississippi.'  Popnlation 
in  1890,  i:{,.'573.  .See  Britannica,  Vol.  XXIV,  p. 
211;  XXlILp.  778. 
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VICTORIA,  :i  town  of  British  Columbia.  Popu-  | 
lation  in  1891,  16.S11.  See  liritannica.  Vol.  XXIV.  i 
p.  2 IS. 

VICTORiA,  a  i.rovince  or  state  of  Au>tvali:i.  I 
For  iieiic-ral  aitit-le  see  Britannica,  Vol.  XXIV,  !>i(. 
2L>-1S.  Till-  latest  reports,  those  of  June  30, 181)0, 
give  the  area  and  i)opiilation  as  follows:  Area, 
87,8S4  siiiiare  miles,  or  oG,24.i.760  acres ;  popula- 
tion (estimated),  1,131,247.  The  numerical  prog- 
ress of  population  from  1830  i.-i  shown  by  the  fol- 
lowinf  table : 


l\\TB  ur  E.Yl'MKKATIo.V. 


Maloa.      FelDAlea.        TutaL 


November  8.  l&T. 186 

March  2.  ISW SO.lfM  I 

Marih  2<l.  1857 iiii.SU 

April  7.  1861 ■  :i28.«51 

April  2,  1871 1  401.050 

April  :t.  1881 1  4.52.08:! 

l»ecemb<-r  HI,  18811 .5!i:t,7il8 

June  30,  1890 .5'.«,545 


381 

12.695  i 

146.4.S2  I 

211.071  ' 

:i;to,47s 

410.263  I 
.524.230  i 
5:J1.702  I 


224 

,'e.87!l 

4 10.  TOT) 

640.322 

731. .528 

862,346 

1.118.028 

1.131.347 


Inclu.sive  ol  tlie  suburbs,  the  estimated  popula- 
tions of  the  principal  towns  were  as  follows  in 
1S89:  Melbourne,  the  capital,  445,220,  or  two- 
flfths  of  the  iiopulation  of  thecolonv;  Ballarat, 
42,547;  Sandhurst,  30,630;  Gcelong,  21,380 ;  Cas- 
tlemaine,  !),220. 

CoxsTiTfTiox  AND  GOVERNMENT.  Tudcr  the 
provisions  of  tbe  constitution  first  adopted  by  the 
legislature  of  18,>4  (and  approved  by  Great  Britain) 
the  legislative  authority  is  vested  in  a  jjarliament 
of  two  chambers,  namely,  a  council,  composetl,  in 
1S89,  of  forty-eight  nieinbers,  and  an  assembly, 
numbering  ninety-live  members. 

.Vc-cording  to  an  act  which  came  into  force  in 
IH!S1 ,  members  must  be  in  the  ])o.s,session  of  an  estate 
of  the  annual  value  of  £100,  ami  electors  must  be 
in  the  po.-i.-ic.ssion  or  occupancy  of  property  of  the 
rati.-able  value  of  £10  per  annum  if  ilerived  from 
fri'ebold,  or  of  £25  if  deriveil  from  lea.selinjd  or 
the  occupation  of  rented  projjcrty.  No  elect(U'al 
liroperty  ipialilication  is  re<piireil  for  graduates  of 
lirilish  universities,  matrieulateil  students  of  the 
.Melbourne  I'niversity,  ministers  of  religion  of  any 
denomination,  certificated  sclioolmaster.s  lawyers, 
medical  practitioners,  an<l  ollicers  of  the  army  and 
navy.  One-third  of  the  members  of  the  Legisla- 
tive" Council  must  retire  every  two  years.  The 
niember.M  of  the  Le;:islative  A.^-sembly  are  elected 
by  universal  sulfrage  for  the  term  of  three  years. 
Clergymen  of  any  religious  ileiiomination  are  not 
allowed  to  hold  seats  in  either  tlu^  Legislative 
Council  or  the  Legislative  .V.ssembly. 

In  1889-90  the  numlier  of  electors  on  the  roll  of 
the  Legislative  Council  wa.s  151,H,">0;  the  number 
(if  cjci'tors  on  the  roll  nf  the  Legi.-lative  .\ssembly 
w;i.s  2."i:(,.>s<i.  of  the  former  all  but  1,077,  and  of 
the  latter  all  but  .'{4,031,  air'  ratejiayei-s. 

The  executive  is  ve.sled  in  a  governor  ai)i)oiiited 
by  the  crown. 

'I"he  kjiivcrnor,  who  is  likewi.se  commaiider-in- 
i-hief  of  all  the  eiilonial  troops,  has  a  sa'ary  of  £  lil,- 
000  ii  year.  In  the  I'Xercisc  of  the  executive  he  is 
axHisled  by  a  c.i'.iinet  111  t<'n  ministers.  The  premier 
and  chief  secretary  receive  each  a  salary  of  £2,- 
(KMI;  the  other  ministers  receive  wilaries  raiigini; 
from  £  1.400  to  £l,(i(M». 

IXSTRr<Tlr>X.  I'utilic  e<lncation  Is  compulsory 
lietween  the  ni'es  of  »ix  and  thirteen,  with  certain 


exceptions,  and  free-  t.>  all  in  ordir  irv  clas.se».  In 
1889  there  were  2.003  state  schools,  with  4.580 
teachers,  a  total  enrollment  of  2.')0,429  .sch  il.ars.  and 
average  attentlance  130.8.i9,  ur  about  52  per  cent, 
of  the  number  on  the  roll.  About  W  per  eon:,  of 
the  children  of  school  age  living  in  the  colony  are 
being  eiiireated.  78  ))er  cent,  at  the  state  school.s. 
Among  persons  aged  fifteen  years  and  upward, 
at  the  cen.  as  of  1S81.  92i  per  cent,  were  able  to 
read  and  write,  and  only  3i  per  cent,  were  entirely 
illiterate.  In  1889-90  the  total  cost  of  public  in- 
struction, exclusive  of  expenditure  on  buildings, 
was  £087.0-')l.  .Mthmigh  the  education  civen  by 
the  state  is  strictly  primary,  eleven  exhibitions— 
of  the  yearly  value  of  £.i")  each,  and  tenable  for 
six  years,  and  200  scholarships,  of  the  annu<tl 
value  of  £10.  tenable  for  three  years — are  awarded 
to  the  ablest  .scholars,  to  enable  them  to  complete 
their  education  at  the  private  grammar  schools 
and  at  the  university.  .Secondary  education  is 
entirely  under  the  control  either  of  private  jiensons 
or  proprietary  bodies,  usually  connected  with  some 
religious  denomination.  Tliere  were,  in  1889,  782 
l)rivate  schools  in  Victoria,  with  1.9G7  teachers, 
and  attended  by  4(1.181  .scholai's.  These  numbers 
incluile  195  schools,  033  teachers  and  22,075  seh(d- 
ars  in  connection  with  the  Koinan  Catholic  de- 
nomination. 

Melbipurne  Cniversity  opened  in  1*^.')."!.  receives 
annually  h-oni  the  state  revenue  £l(i..")O0  endow- 
ment. .\thliated  with  the  university  are  three  col- 
leges, viz..  Trinity,  (irmond  and  Queens,  conducted 
.severally  by  the  Cluireh  of  England,  Presbyterian 
and  Wesleyan  churches.  In  1889  there  were  189 
students  in  the.se  colleges. 

KKVKNtE,      KxiENDiriKES     AND      FiNAXlE.S. 

The  revenue  in  1.^90  to  1891,  w.is  estimated  at 
£8,511, Ut.">,  anil  the  expenditures  at  £9,7.'>0.204. 
The  amount  raised  in  1890  bv  taxation  w;is 
£3.029.711 

Victoria  hacl  adebt,  incurred  in  the  construction 
of  public  works,  which  amounted  on  June  .30,  1890, 
to  £41.377,09.3.  (»f  this  .sum  £32,422.81li  w;is 
borrowed  for  the  construction  of  railways,  £0,313,- 
9.')4  for  waterworks,  £1,105„5.")7  for  state  school 
buildings  and  £1,. 5:15, 300  for  other  public  works. 
The  rate  of  interest  on  the  public  debt  varied 
from  3i  to  0  jier  cent,  and  averages  a  small  frac- 
tion over  4  [ler  cent. 

The  estimated  total  value  of  the  rateable  (irop- 
erty  i>f  the  colony  in  1889  was  £lS7,r>58,5Il,  and 
the'  annual  valin>  £12. 931. .520.  The  imports  in 
18.S9  were  valued  at  £24,402.700;  the  exports  at 
£12,7:M,7,t4. 

.VitMV  AND  Navt.  The  l.ind  forces  of  Victoria, 
at  the  end  of  1S.S8.  c(Mn]iri.sed  an  establishment  of 
5.4.39  men  of  all  arms,  of  whom  .315  were  oiVieers, 
2,'t4  non-commissioned  ollicers,  and  4,S!M(  rank  and 
Hie.  The  rilles  and  carbines  ii  the  possession  of 
the  land  fori'cs  number  5,.S09.  The  number  of  gar- 
ri.son  iiml  Held  guns  in  jiossessicm  of  the  laud  forces 
is  132. 

The  Victorian  tleet  consists  of  the  tla^-sliip 
"Nel.son,"  which  earrii's  two7-ln.  Il*i-)ir.  Wotd- 
wich  guns:  eighteen  45  cwt.  04-pr.  hhunt  guns,  and 
tv  o(;atlink'guns;  the  armored  turret-sliij)  "  Cerlie- 
rus."  wliicli  carries  four  10-in.  IS-ion  mnz^le-load- 
ii<g  guns,  anrl  six  I-ln.  Xordelifeldt  guns;  the  steel 
gunboat  "  \'ictoria."  which  carritw  one  10-in.  2.5- 
ton  breech-loudim:  liun,  two  1,1-pr.  brfech-loadhm 
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j:iins,  ami  two  !-iii.  Nonlonfoldt   nuns;  ilio  sti'ol 
CUiitHtiit  "AlltTt,"  which I'iuricsoiifS-iii.  lU-tnii 
luiffh-loailiiii;  ijun.  oiio  (i-ui.  ;t-ti>ii  hifffh-lnailiii^r 
};illi.   twn'.l-l'l".  I'lvi-rli-lnadins  Km'"*-  '">''  '^^"  ^"''- 
ilflili'lilt  filllis;  the  Ii>i|>c(lii-h(iat  "  CliiliU'ls, "  (lirsl 
i-lass).  whii-h  carric-*.  ln'.-iilcs  \\  hitchi-ail  ioiihmIocs, 
two  lint,  hkiss  l,'ll^^:   tiif  torpfdo-hoats  "  Nc|>t'aii  "'  : 
ami  •'  LoiiMlaU' ""   (>riiiii(l   class),   lor   Whitclicad  ; 
t(ir|«'iliics;  the  ti>r|H'il(>\V(Hi<li'nstcaiiUaum'h  "  ('(un-  I 
;r  --.oiUT. "  the   rustoius   ami   tlio    llarhor  Trust 
-  •     iici-s"  Hatiiiaii.""  FawkiuT. "  ami  ••  (Janm't." 
raiii  of  which  C4init'som«0-iii.  hiccch-loailiii','  f;iin. 
aii.loiic  m'w-|iattciii  Catling  jiuu  ;  the  wooden  toi-- 
IK'do-lioat  ■■  (Joidoii,"  w  hich  carries  one  1 -in.  Nor- 
denfeUlt  <;»in  and  live  toriicdoes:  the  .steel  custom 
steamer    "Lady    Loch,"  wliich  carries  one  (i-in. 
lueech-loadin;,'  truu  and  two  1  -in.  Xordent'eldv  Lruns : 
and  the    wciodeii  .steam  launch  "  I'listoni  No.   1."  , 
titled  with  torpedoes.  j 

VIENNA  TASTK.  a  preparation  which  is  ex-  ^ 
tensively  used  as  an  encaustic,  althouirh  it  is  not 
contained  in  the  iiharmacopteia.  A  ini.xture  teniicd 
}x>t<issav(iustiiii(um <v(/t<'(cau.stie potash w ith  Hiiie). 
which  is  it.s*>lt"a  caustic,  and  is  nuich  employed  lor 
producinfi  issues,  is  tirst  prejiarod  liy  mixini;  ciinal 
wei'thts  of  caustic  iiotash  and  freshly  Imriied  lime 
in  warm  mortar,  and  ruhliini;  them  to  a  powdur, 
which  .should  at  oi.ce  he  placed  in  an  air-tijiht  j 
iKittlc.  Thccau.stic  powiler  of  which  Vienna  i)aste 
is  made  is  obtained  by  similarly  Hiixin^t  tifty  jiarts  , 
<if  the  invcedint;  compound  with  sixty  (larts  of 
(luicklime.  It  must  he  ki-pt  in  a  well-stopped 
iMittle.  and  when  rei|uiieil  for  u.se  the  powder  is 
made  into  a  .soft  paste  with  a  lime  spirit,  and  ap- 
plied to  the  part  it  is  desired  to  cauterize. 

VIG.VN,  LK.  a  small,  prettily-situated  town  in 
the  .south  of  France  in  the  (lei>artment  of  Gard, 
forty-flve  miles  muthwest  of  Nimes.  It  carries  on 
a  trade  in  wine,  oil,  mules,  hor.ses  and  silk.  8ilk 
and  cotton  fahrics  are  manufactured;  and  hides 
are  tanned,  known  as  Vigau  hides.  Population, 
alMiut  ri.lMK). 

VILAS,  William  P.,  United  Stales  .senator, 
born  in  Chelsea,  Vt..  July  0, 1840.  He  removed  with 
his  parents  to  Madison,  Wis.,  in  18.51;  was  edu- 
cated in  the  Wi.-;eonsin  Stale  I'niveisily,  Rraduat- 
ins  in  l.S.'>8;  studied  law  in  the  Albany  (\.  V.)  Law 
Schmd,  and  was  admitted  to  the  bar  in  18(50; 
served  as  an  officer  in  the  Union  army  from  the 
outbreak  of  the  war  of  the  rebellion  mitil  .'vujiust, 
18t»3.  when  he  resi<;iied  and  resumed  the  practice 
of  law  at  Mailison.  lie  was  one  of  the  ref^ents  of 
the  State  Univei-sity,  and  trustee  of  the  University 
Law  .><chool.  He  .served  one  term  as  a  member  of  j 
the  State  Legislature,  and  was  chairman  of  the 
National  Deinocn.tic  Convention  of  1884.  When 
President  Cleveland  took  olhce  in  1S8.5,  he  ap- 
pointed Mr.  Vilas  postniaster-<;eneral.  and  later 
made  him  secretary  of  the  interior.  In  1801  he 
was  electeil  by  the  Wisconsin  Legislature  to  the 
United  States  Senate  to  succeed  John  ('.  Spooner. 

VILLA,  a  term  now  applied  to  detached  sub-  j 
urban  residences  with  about  one  acre  or  less  of  j 
ground  attached  to  them.     In  the  time  of  the  Ro-  1 
mans,  the  villa  was  a  clu.ster  of  buildinj;s  in  the 
country,  forming  a  sort  of  private  town,  and  con- 
taining in   one  the  residences  of  the  proprietor, 
fanner,  and  servants,  and  all  the  necessary  otKces 
and  other  acconmiodation  for  the  cattle,  the  gar- 
dens, ideasure-grounds.  etc. 


VII.LAKUA.NCA  l)K  j'A.NADKS  {„\  (li.'  I'.akers). 
n  dull  town  of  Spain,  in  the  provim-e  of  Tarragoiiii, 
ill  Catalufla,  about  lliirty  miles  soutlnvest  of  lliir- 
celdiia.     It  eoritaiuN  some  verv  earlv    pa'-l-es  of  tlie 
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kiiitfs  of  .\ragoii,  not,  liowcvor,  of  nnich  interest, 
population  about  ."),."•(»().  Villafrniii-i  de  I'anades 
was  the  earliest  ("artliaginiaii  sctllenieut  of  Cata- 
lunii. 

VILL.VKD,  IlKNKV,  ;iii  American  financier,  born 
in  Germany  in  18.'!."i.  lb'  came  to  the  United  States 
in  l.S.');i;  was  a. journalist  inChieago;  vi>itiil  Colo- 
rado as  a  newspaper  correspondent  in  ISO!);  pub- 
lish.d  •' The  I'ike's  Peak  Gold  Region  "  in  lS(iO; 
was  an  army  corresiiondcnt  during  the  war;  mar- 
ried a  daughter  oC  William  Lloyd  (larrison;  was 
F.ui'opean  correspoiulent  of  the  "  New  Vork  Trib- 
une''; was  secretary  of  the  .American  Social 
Science  association;  went  to  Kiiropo  in  1870,  and 
there  l)Ocanic  interested  in  railroad  securities; 
became  president  in  1875  of  the  Oregon  and  Cali- 
fornia Railroad  and  of  the  Oregon  Sieanishii)  Com- 
pany; alter  many  vicissitudes  ho  became  president 
of  the  board  of  directors  of  the  Northern  Pacific 
Railroad  in  i.SSl,  and  again  in  1,S8S.  lie  has  given 
large  sums  of  money  to  various  important  educa- 
tional institutions,  including  the  University  of 
Wa.shington  and  the  Siatt!  University  of  Oregon. 

V1LL.\RS1.\,  a  genus  of  plants  of  the  natural 
order  (ictitiauacca-,  whose  species  are  widely  dls- 
triliuted  over  the  world,  and  are  either  a(piatic  or 
mar.sh  plants,  with  entire  leaves  and  yellow  flow- 
ers. U.  niintjili'/'oiih-s  Is  common  in  many  parts 
of  Europe,  and  is  abundant  in  Holland  and  in  the 
south  of  Siberia.     It  is  easily  cultiviited. 

\"ILLIE1!S,  Cii.vKi.KS  P.,  who  ma\  now  be  con- 
sidered the  "  Father  of  the  House  of  Commons," 
is  the  brother  of  the  foiu'th  earl  of  Clarendon,  and 
was  born  in  1802.  He  was  called  to  the  bar  at 
Lincoln's  Inn  in  18'J7.  From  18.'33  to  18.')2  ho  tilled 
the  post  of  examiner  of  witnesses  in  the  (;ourt  of 
Chancery;  and  in  183.5  was  elected  member  of  par- 
liament for  Wolverliamplon,  which  he  has  .since 
represented  in  parliament.  The  oflices  which  this 
veti'i'an  free  trader,  the  colleague  of  Cobden  and 
Bright  in  the  tight  for  tlu^  re[)<>al  of  the  Corn  Laws, 
has  tilled,  ha\e  been  judge-advoeate-general  and 
president  of  the  Poor  Law  Hoard.  He  was  raised 
to  the  rank  of  an  eaiTs  son  in  18.39,  and  in  18.53, 
became  a  memlier  of  the  Privy  Council.  The 
honor  of  peerage,  which  was  otfcred  to  him  in  1885, 
was  gracefully  declined.  He  enjoys  the  leiiutation 
of  being  one  of  the  most  famous  of  present-day 
con  ver.satloii:!  lists. 

VIN.AL  II.WKN.  a  township  of  Maine,  comiiris- 
ing  a  number  of  islands  in  Penobscot  iiay,  and 
producing  good  granite.  Population  in  1800, 
2,000. 

\TNCENNES,  a  citv  of  Indiana.  Population  in 
1890,  8,853.     See  Hritannica,  Vol.  XXIV,  p.  234. 

VINCENT,  John  Hkvl,  an  .\nierican  divine, 
bishoi)  of  the  Methodist  Episcopal  Church,  born  in 
Tu.scaloosa,  Ala.,  Feb.  23,  18,32.  He  originated  the 
"  Suiiflay  School  Teacher  "  in  Chicago;  is  the  au- 
thor of  a  large  number  of  Sunday-school  puliliea- 
tlons,  the  chief  found(;r  of  the  Normal  and  Inter- 
national Sunday-School  Lesson  .System,  and  the 
chief  organizer  of  the  Cliautan(pia  scries  of  educa- 
tional institutions.  He  l)ecanie  corresjionrling  sec- 
retary of  the  general  Siinday-Sch  )ol  Union  ana 
Tract  .Society  of  the  Methodist  Episcopal  Church, 
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and  editor  of  the  Sunday-school  and  Tract  period- 
icals of  that  church  in  ISOS.  He  was  elected  bishop 
at  the  fieneral  conference  of  18S8. 

VINCEN  r.  Marvin  K.,  an  American  divine, 
born  at  Poujrhkeepsie.  X.  Y.,  in  1S34.  He  became 
a  Methodist  minister  in  ISGO,  but  was  installed 
pastor  of  a  Presbyterian  church  in  1863:  he  has 
been  prominent  as  an  educator,  and  was  chosen  to 
a  professorship  in  Union  Theological  Seminary  in 
Kew  Vork  in  1888.  He  is  the  author  of  many 
works  on  practical  pietv. 

VIXCEXT.  St.,  a  iJritish  island  of  the  West 
Indies,  belonginsr  to  the  Windward  Group,  lyinp 
about  twenty-eight  miles  soutli  of  St.  Lucia,  and 
100  west  of  Barbadoes.  It  is  eighteen  and  a  lialf 
miles  long,  eleven  broad,  has  an  area  of  131  square 
miles,  and  contained  (in  1871),  35,08i5  inhabitants, 
of  whom  a  few  were  wliite,  about  one-fifth  colored, 
and  the  rest  black.  A  chain  of  bold  and  high 
mountains  traverse  the  i.sland  from  north  to  soutli, 
and  throws  out  lateral  branches,  between  which 
are  ravines,  which  widen  into  open  valleys  as  they 
approadi  tlie.^ea-shore.  Evidences  of  volcanic  ac- 
tion are  everywhere  visilde  on  the  i.<land.  In  the 
interior  is  a  volcanic  niouiitaiTi,  3,000  feet  high, 
whose  crater  is  half  a  mile  in  diameter.  Tlie  cli- 
mate is  hot.  The  chief  products  are  sugar,  arrow- 
root, rum,  cotton  ami  molas.ses.  The  government 
consists  of  a  lieutenant-governor,  a  legislative 
council,  and  twelve  elective  members  of  Assembly. 
The  capital  is  Kingston. 

VIXEf;AU-I'LAXT  (I'niirillhim  fjlaiiciiw),  a 
fungusnf  ihe  sub-order  y///yj/(()m//ff ^('6-,  but  somewhat 
rpsenibling  that  known  by  the  name  of  mold.  It  is 
fouuil  on  decaying  bodies  and  in  fluids  undergoing 
acetous  fermentation,  which  it  greatly  promotes. 

VIXELAXD.     A   town   of  Xew  Jersey,   about 
thirty-tive  miles  south  of  I'liiladelphia.     It   pro- 
duces a  variety  of  nianufactuies,  and  large  ipian- 
titics  of  grapes  and  other  fruits.     Population  in 
■  1800,  4,008. 

VINTON,  Ai.EXAXDEK  Hamilton',  clergyman, 
born  at  I'lcvidence,  K.  I.,  in  1807;  died  at  Phila- 
del[iliia.  Pa.,  in  1881.  lie  first  studied  medicine, 
but  in  1833  abandoned  it  for  tlieology.  After  due 
preparation  in  the  Kpl.senpal  (ieneral  Seminary  at 
New  Vork  lie  was  ordaineil  priest  in  1830.  He  was 
successively  rector  r)f  (irace  Church,  Providenci'; 
St.  Paul's,  Hoston:  Holy  Trinity,  Philadelphia;  St. 
Mark's,  Xew  ^'ork,  and  of  Eiiunanuel,  Hoston.  In 
1H77  he  became  profe.ssor  of  tlieology  in  the 
divinity-school  at  Cambridge,  Mass.  With  a  fine 
voice  anil  iiresencehe  wasiiM|iressive  asa  jireacher 
and  was  called  one  of  the  greatest  men  of  the  Epis- 
copal Church. 

His  brother,  Kkan<'I.sVixtox,  soldier  and  clergy- 
man, born  at  Providence,  U.  I.,  in  18(10:  died  at 
Hriioklyn,  X.  V.,  in  187'J;  was  a  graduate  of  West 
Point,  anil  served  on  topographical  and  engineer 
duty  till  l.H.I(i,  when  he  resigned.  He  was  then 
admitted  to  the  bar  at  Portsmouth,  N.  H.  Hut, 
like  his  brother,  he  tunieil  to  theology,  and  w.ia 
ordained  jiriest  in  1H.I'J.  He  became  successively 
rector  of  St.  Stephen's,  Providence;  of  Trinity, 
Newport:  of  Enim.iiiiiel,  Mrooklyn,  an<l  of  ({race 
Churcn,  Mrooklyn.  In  ISdO  he  was  made  professor 
of  ecclesiaxtlcal  law  and  polity  in  the  (Jeneral 
.Seminary.  He  piibliHlied  Jxiiurr's  im  llir  Kviilrnns 
of  riiri.ilianiti/  (IWm),  and  I  omtncnlarif  on  the 
Canon  l.uu.i  (1870). 


VIOLA  DI  AMORE,  an  obsolete  instrument  of 
the  viol  tribe,  revived  a  few  years  ago  with  some 
success  by  M.  Uiham  at  Paris.  It  had  five  or 
seven  strings  of  catgut,  which  were  placed  and 
played  as  in  other  bow-instruments ;  but  below 
them,  and  pa.ssing  underneath  the  bridge,  were 
five  or  seven  other  strings  of  metal  tuned  iu 
unison  with  them,  which  vibrated  sympathetically 
when  the  former  were  played  ;  giving  to  the  music 
a  mvsterious  resonant  character. 

VIOLENT  PIMI'ITS,  in  the  law  of  Scotland, 
the  income  or  rent  enjoyed  by  one  who  forcibly  or 
unwarrantably  detains  land  to  which  he  ha.«  no 
title.  Such  profits  are  held  to  be  the  full  profits 
which  the  landlord  could  have  either  by  possess- 
ing the  lands  himself  or  by  letting  them. 

VIOLET.  For  the  European  species  of  violets 
see  Hritannica,  Vol.  XXIV,  p.  241.  (if  the  Ameri- 
can species,  Viola  ciiridhita.  the  coniiiioii  blue  nolet 
is  much  the  best  known,  and  is  found  throughout 
the  I'nited  States.  Other  common  sjiecies  are 
V.  pahnata.  the  hand-leaf  violet:  and  V.  }>ol(ita, 
the  bird's-foot  violet,  a  species  with  large  and 
handsome  flowers  of  blue  or  purple  color,  the  two 
upper  petals  sometimes  deej)  violet  and  velvety 
like  the  pan.sy.  In  addition  to  the  l)lue  there  are 
several  species  of  white  and  yellow  violets.  Of  the 
latter  may  be  nanieil  V.  nitunilijolia  and  V.  piilies- 
ceus,  the  latter  a  fine,  tall  species,  with  an  aerial 
stem  six  to  twelve  inches  high.  It  beiu-s  yellow 
(lowers,  with  .striated  i)etals,  and  thrives  well  under 
culture.  Of  the  \\liite  s(>ecies  nia.\  be  n:inied 
V.  Iilanihi,  the  small,  .scented  violet,  its  flowers 
being  white,  small,  ami  with  a  faint  sweet  perfume. 
It  grows  in  wet  meailows  in  comjiany  with  another 
white-flowered  species,  V.  lanceoUita,  the  lance- 
leaved  violet. 

\TOLET  STOXES.  the  name  given  to  certain 
stones  found  upon  high  mountains,  as  in  Thuringia, 
upon  the  Hartz  Mountains  and  the  Hieseiigebiige, 
which,  in  coii.setpieiiee  of  being  covered  with  what 
is  callet  Vinirt  Muss,  emit  a  smell  like  that  of 
violets.  The  Violet  Mo.-;s  (Ui/ssifi  lolillnis)  coiisi.sts 
of  simple  articulated  threads,  and  spreails  over 
the  stones  in  the  form  of  a  delicate  incrustation, 
which  at  first  is  reddish  brown,  but  in  a  more 
advanced  stage,  vellowish  green. 

VIPEirs  lir(;L(»SS  (l-Uhium).  A  genus  of 
jilants  of  the  iKilural  order  A'orra^ifinrcT,  having  a 
calyx  with  W\v  deep  segments;  an  almost  bell- 
shaped  corolla,  with  dilated  throat,  and  irregular 
limb,  very  long,  une(|ual  filaments,  and  a  bifid 
style.  The  s|)ecies  are  large  lieibai'cous  plants  or 
.shrubs,  rough  with  tubercles  and  hairs. 

N'IKCIloW.  Ki'Diii.K.  .\  (Jerinau  jiathologist. 
born  at  Schievelbein.  i'omi'rania,  in  IS'Jl.  In  1S4CJ 
he  griiduated  in  medicine  at  the  university  of 
IJerlin,  and  br^gan  to  lecture  on  anatomy,  being 
also  prosector  of  the  Charite  hospital.  .Vroused  by 
the  re\oliition  of  IS4S  he  entered  the  political 
arena  as  a  liberal  leader,  and  was  elected  to  the 
Prussian  House  of  Deputies.  His  liberal  politics 
served  to  deprive  him  of  his  lecturersliii>  in  1840. 
I'lion  this  he  accepte<l  a  call  to  the  chair  of  patho- 
logical anatomy  in  the  university  of  Wiirzburg, 
wiiere  he  obtained  fan.e  by  his  lectures  on  cellular 
|iathology.  In  IS."ili  he  was  recalled  by  the  uiil- 
versiiy  oi'  Berlin  to  a.ssiime  tl.i'  chair  of  p.'ithological 
;.  .atomy  and  to  1 ome  diri'ctor  of  the  Pathologic- 
al Institute  iit  Berlin,  which  he  nmih  raised  to  the 
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first  nink  aiiion(r  such  cstablishiuoiits.  In  ISSO  ho 
entor»Hl  tho  Ut-iclistnir,  wIumc  ht  stmii  luramo 
fiuiioiis  l)_v  his  roiiia;;t>  oftlu'  watchword  "  Kiiltur- 
kituipf."  Ii.  the  wai-s  111"  IStiti  iiiul  1S70  I'nil'. 
Virx'how  wns  ilinvtor  of  the  German  hospital 
st-rviiv.  The  rauii'ion.;  .li.H'ase  tliat  canioil  oiv 
Fn><li'iiok  III.  in  1888.  hroiifilit  Viri-how  pioiui- 
ni'iitly  Ih'I'ou-  tho  woildas  the  ultiniatoautliority  oi) 
the  patholojrical  |in>li|oui.  Dii  Oil.  l.'i,  ISiU,"  he 
reci'ivi'd  tho  conin'aiiihitions  of  thousands  of  liis 
frionds  and  forinor  pupils  toiroihor  with  nuiuorous 
iirosonis  and  a  irold  uiodallion  hy  his  colloajruos. 
His  ]irinoipal  puhhcatious  aro  Crlliihtr  I'athnloiiii 
(1871):  ViIki-  ,lif  Chlurost;  etc.  (1S72);  llamllnich 
der  Spivitllrii  Pittholotjic  and  Tlwnipir ;  PdlhitUigii 
of  Tumors  :  Lchir  <ler  Tricliim-i) ;  I'cbcr  die  Wvd- 
das  foH  Cei/hii  (1881);  and  Libert ii  of  Scietnv  in 
the  Moilcrti  Stulc  (1877).  In  politios  \'iic'ho\v  was 
always  a  liittor  opponent  of  Bismarck,  aud  a  steady 
friend  of  tho  workiufjineu. 

VIUGINIA,  State  of.  For  general  article  on 
Virguiia  see  Hritannica,  Vol.  XXIV.  pp.  2o.')-Cl. 
The  United  States  census  of  1890  reported  tho 
area  and  population  as  follows:  Area,  4"J.4jO 
square  luilcs;  population,  l.C")."), 980.  Capital,  liich- 
niund,  with  a  jiopuhition  of  80,S;J8. 

The  iKipulation  of  other  chief  cities  and  towns 
was  as  follows,  Alexandria.  14.H1S:  Danville,  10,- 
285;  Frederickslmrff,  4.517;  Ilarri.-^ouburir, -,78(); 
Hampton,  0,.53S;  Lvnchburg,  19,779;  Manches- 
ter, 9,229:  Norfolk," 35.454;  Petersburg,  23,317; 
Portsmouth,  12,345;  lioauoke,  16,120;  Winches- 
ter, 4.957. 

Pol'lI.ATIOX  OK  VlKC.INIA  HV  CoiXTIES.      The 

laud  area,  in  sqaure  miles,  and  the  i>opulation  of 
the  state  bv  counties,  is  shown  in  the  folluwinLr 
table : 


Accomac 

AltK'inarlo. 

Ali-xanilria 

Allcchaoj 

Ami-lia 

Amherst 

Appoinuttux... 

Aupustu 

Bath 

Bidford 

Blaud 

Bototourt 

Brunswick 

Buchanan.  

Buckin)!hn]n  .. 

CainijlR'll 

Caroline 

Carroll 

Cbarles  Citr. . . 

CharUitto  .'. 

Chcstcrticld 

Clarke  

Craiit 

Culpeper 

Cumlwrland . . . 

Dickenson  

Dinwidilie 

Elizatwth  City. 

Essex 

Fairfax 

FaiKjiiier 

Flovd 

Fluvanna  

Franklin 

Frederick 

Giles 


sq.  m. 


I'opillfttiou 
189U. 


500 

67.T 

;!2 

510 

:teo 

4'.H) 

An 

950 
T.'io 
075 
320 
iUS 
COO 
4.50 
G2« 
405 
515 
450 
200 
500 
4C5 
2.55 
3«1 
322 
21)0 
375 
529 
50 
235 
420 

(m 

444 

280 
750 
380 


2i.2i* 
:iJ.379 
l!S..5<J7 

9.283 

9,068 
17,551 

9,589 
37,005 

4.587 
31,213 

5,129 
14,854 
17,245 

5,807 
14,383 
41,087 
1C,«81 
15,497 

5,066 
15,077 
26,211 

8,071 

3,835 
13,233 

9,482 

5,077 
36,195 
16,168 
10,047 
16,655 
22,590 
14,405 

9,508 
24,985 
17,880 

9.090 


Popiilntion 
1880. 


31.408 
32,618 
17.546 

5„58r> 
10.377 
18,709 
10,080 
35.710 

4.482 
31,205 

5,004 
14,809 
10,707 

5.694 
15,,')40 
;iG,25n 
17,243 
i:i,323 

.5,512 
IC.6.53 
25,0a> 

7,682 

3,794 
13,408 
10,540 


32,870 
10,689 
11,032 
16,025 
22,993 
I3,A55 
10,802 
25,084 
17,.553 
8.791 


POPrLATios,  KTc— coutluucd. 


(ili»uco.^  or  . 

(iiM)chluiltl   , 


(inivf 


(irci'ue 

(irccnsville 

Halifax 

Hanover 

Henrico 

llcnrv 

lli^hlund 

Isle  of  Wijiht  ... 

.laiiip.s  City 

Kini;  and  (Jueeu. 

Kinj;  Ueorjjo 

Kin^  AVilliimi  ... 

Lancaster 

Lee 


Loudoun  

Louisa 

Luuenhnrj; 

ilndisou 

Mathews 

Mccklcuhurg  . . . . 

Jliddlescx 

Montjjomery  . . . . 

Nansemou(l 

Nelson 

New  Kent 

Korfolk 

Northampton 

Northuuiberland. 

Nottoway 

Orange 

Page 

Patrick 

l*itt.sylvnnia  

I'owfiatan 

I'liuce  Edward  .. 
Prince  tteorjre. . . 

Princess  .\nne 

Prince  William . . 

Pula.ski 

I!a|ipahannock  . . 

Richmond 

Koanoke 

Kockbridne  

Koeldnjrham  . , . , 

Ku.ssell 

Seott 

Shenandoah 

Smi-th 

Southami)ton 

Spottsrivania  . . . 

Stulibfd 

Surry 

Sussex  . 


Tazewell 

Warren 

Warwick 

Wa.shiutrton 

Westmoreland. 

Wise 

Wythe 

York 


Area 
•q,  lu. 


245 
28(1 
485 
200 
:t25 
820 
450 


20O 
410 

:t.H9 
:iuo 

140 

400 
190 
270 
160 
429 
520 
470 
429 
290 
100 
658 
i:i5 
422 
400 
375 
210 
476 
290 
ISO 
281 
:i60 
288 
521 
914 


2:)0 
348 
268 
270 
:i57 
345 
270 
210 
:{21 
750 
883 
453 
528 
495 
450 
567 
400 
245 
298 
420 
580 
234 
165 
622 
170 
385 
496 
75 


Popiilntlou 
luuu. 


PuiUllfltlfiD 

18»U. 


11,6.53 

11  8-6 

9,9.58 

10,2'.2 

14,394 

13,068 

5,6:''> 

5,830 

8.2:10 

8,407 

34,424 

33,588 

17,402 

18,588 

I0:i,:i!i4 

82,703 

18,208 

16,009 

5,:i,52 

5,164 

11.313 

10,572 

5,(i4;t 

5,422 

9,669 

10,502 

6,6tl 

6,397 

9.1105 

8,751 

7.191 

(i,160 

1.S.2U-. 

15,116 

2:1.274 

2:!,6:!4 

16,997 

18,942 

li.:)72 

11,535 

10,225 

10,.562 

7,584 

7,501 

25,:i59 

24,610 

7,4.-)8- 

6,252 

17,742 

16,(>93 

19,i;92 

15,903 

15,3:!6 

10,530 

.5,511 

5,515 

77,038 

58,657 

10,313 

9,152 

7,885 

7,929 

11,. 582 

11,156 

12,814 

i:t,0.52 

13,092 

9,965 

14,147 

12,833 

59.!«1 

52,589 

li.791 

7,817 

14,694 

14,668 

7,872 

10,0.54 

9,510 

9,394 

9,805 

9,180 

12,790 

8,7,55 

8,678 

9,291 

7,146 

7,195 

30,101 

13.105 

2:i.062 

20.003 

31,298 

29,567 

16,126 

13.906 

21.r,94 

17,2:B 

19,671 

18,204 

i:),:)(;o 

12.160 

20,078 

18,012 

14,2:i3 

14.828 

7.:!62 

7,211 

8.2.">6 

7.:i9l 

11. Kill 

10,062 

19,.S99 

12.801 

H.L'MI 

7,:i99 

6,650 

2,2,58 

29,020 
8,399 
9,  .345 

18.019 
7,596 


25,203 
8,846 
7,772 

14,318 
7,349 


Governors  of  Viechnia.    The  following  is  a 
complcto  list  of  the  goveruor.s  of  the  state  : 

OFFICEKS   CNDEE  THK   VIKGIN'IA  COMPANY. 


Edward  M.   Wingficld,   Pros., 

1607. 
JohuKatclifTe.  Prcs,,  1607-8, 
Capt  John  Smith,  Pros.,  1608- 

1609, 
Sir  Geo.  Percy.  Pres.,  1609. 
Thos.  West,  Lord  De  La  Ware, 

Gov.,  1009-11, 


Thoma,s  Dale,  High  Marshal, 

161116, 
(ieo.    Yeardley,     Lieut-Oov., 

161617. 
Capt.  Samuel   Argall,   Lieut - 

(iov.,  161719. 
Sir  (ieo.  Ycardlev,  Got  ,  16!9- 

1621, 


Francis  Wyatt,  Ciov.,   1621  25. 


1 004 


V  I  U(i  I  X  I  A     C 


1  1-  V  _  \-  1  A  (;  1  X  I  A     U  X  1  \-  E  R  S  1  T  Y  . 


OOVEESOES  AXD  LIEITTEXAXTGOVEKSOKS  rXDER  THE  CEOWX. 

FraiK-is  Wvntt.  1(39  41. 
Sir  Will.  Ifcrki-lcv.  lWl-4o. 


Uithard    Ki-iiiii.    Lieut. -l!"V.. 

1GI5. 
Sir  Win.  Berki-UT.Gov.,  1645- 

1Gj2. 


Sir'iio.  Yoardlfr.  lrt2<>-2 
Fmiiii^Wi'st.li.iTi'i. 
J..lin  I'olts.  Ita-  -JM. 
Jcihn   UiTVfV.  iCl'y  35. 
Julin  W.-.«t.  iKtJ, 
Johu  Utniy.  I(i35-3a. 

GOVEBXOKS  CXBEErnE  COUMOXWEALTU. 

Kii-liaril  Bennett.  16.J2  ofi.  |  Eilwiiril  Di^jres.  16ofi-58. 

Sainucl  Matthews.  1G58-60. 

GOVEB-.OK.'!   fNIlEK  THE  "KOWX. 


Sir  Win.  Berkeley.  IfiCO  77. 
Ileiliirt  Jiffries,  Lieut. -Gov.. 

ir,7T. 
Ilc-rbcrt  Jeffri.-.«.  1G77-78. 
Heury  (hi.ki-k-y.  1G78  7!t. 
Thos.    Lord   Ciilpeiiin-r.    167'J- 

80. 
Henri-  Chiekeley.  Lieut.-<n>v., 

ll«i)-(*4. 
Liird    Ilowiinl    of  Etrinjilmui. 

llW|.h!t. 
Xatliaiiii'l  liiicun.  Lieut,  (iov., 

ItWD'W. 
Fraiiiis     Nieholson.      Lieut. - 

<ii<\-..  WMt-Vl. 
Sir  Kdiuunil  Andros.  1092  98 
Kr.iMii.-'  XiihiilsiHi.  I(i98  17(14. 
The  Karl  ofOrknev.  1704r). 
Kdwanl      Xott,     Lieut.-Uov.. 

170,i6 
Kduiund     Jenuinirs.     Lieut. - 

liov..  17(H;  10. 
Kohert    Uuuter,    Lieut. -Gov., 

1710. 


Alexander  Spotswood.  Lteut.- 

Gov..  171022. 
Hupb  i»n-RdaIe,    Lieut.  Gov., 

1722  2(i' 
Robert     Carter,    Lieut. -Gov., 

172027. 
William   Gooch,   Lieut.-Gov.. 

1727-49. 
John    Uobinson,  Sr.,    Lieut.- 
Gov..  1749. 
Lirrd  Albeiiiarb\  1749-.i0. 
Louis     Bumill,     Lieut.-Gov., 

17.50-52. 
Koliert      Dinwiddie,     Licut.- 

(iov..  1752-58. 
John  Blair,  Lieut.-Gov.,  17.58. 
Knineis  Fauquier,  1758-08. 
Johu   Bhiir.  Lieut. -Gov..  1708. 
Norborue    Berkelev.    Lord  de 

Botecourt.  1768- T'O. 
William  Nelson,   Lieut.-Gov., 

1770-72. 
John,  Lord    Dunmorc,  Gov., 

1772-70. 


STATE  (JOVEKXDK.'i  OF  TIIE  KEVOLrTlOXAKV  I'KKIOD. 

I'atriik  Henn-.  1770  79.  |  Benj.  Harrison.  1781-84. 

Thouiax  Jertfersou.  1779-81.      ;  Patrick  Ueiir\-.  1784-80. 
Thos.  Xelsoii,  1781.  Kdmund  I{audol|>li.  1780-88. 

i;oVKItSOKS    AFTEK  AlMll-TloS  OF  T.    S.  COXSTITfTlOX 


B»-verlv  Kaiidoliih,  1788  91. 
Ili-nrv'U-e,  1791  !«. 
Kobi-rt  BrcM.kr.  1794%. 
Junes  W.Kiil.  1790  99. 
Jauii-s  MoiiriK'.  17119  1802. 
J'.liu  I'a;.'e.  1802  .■>. 
Wiu.   H.  (ab.ll.  180.5-8. 
John  Tyler.  1k(I8  11. 
Jum-'s  .Monro*'.  IHII. 
(ieo.  W.  Smith.  1811  12. 
Jaiiiivi  Harbour.  I.^ri  14. 
Wil-on  C.  Xi.hola.^.  Ihl4  10. 
Jumt-i  I'.  I'ri'stou.  IHIO  19. 
Tho-.  .M    I{aiid..I|.b.  IN1UJ2. 
JauHH  I'leasant.  IH22  2.). 
John  Tvler.  182.'.  27. 
Will.  \y  Giles.    1827  m 


Windham  Robertson.  18,')0-37. 
David  Caiuiibell.  18:17-40 
Thos.  W.  (iiliiier,  1840  41. 
John  Rutherford.  1841-42. 
John  .M.  Greirorr,  184243. 
James  Mellowed.    1843  40. 
Win.  Smith.   184049. 
John  B.  Floyd.  1849  .52, 
Joseph  Johnson.  18,52  .50. 
llenrv  A.  Wise,  18.50()0. 
Jiihii'Leteher.  1800  04. 
Francis  II.  I'lerpolnt,  1804-08. 
Henn-  H.  Wells,  1808-70. 
(nihcrt  C.  Walker.  1870  74. 
James  L.  Ki'inper.  1874  78. 
Fnderick     W.   M.     Hollidav, 

1878  82. 
W.  K.  Cameron,  1882  80, 
Filzhutrh   Ia-i;  1880-90. 


John  Flovd.  183..  M. 
l.lttletoa^^■.  Tazivi  ell,  I8:»-,'t0. 

Philip  W".  MeKiiiney,  1890  94. 

Tlio  (jovfTiiiir'.sHaliirv  is  iji-'LOdO, 

lll:IKF  Hl.sToKlc  <»cii,i.\i:.  The  first  ii.irty  of 
M'ttlcr.s  w;(M  .Kent  iiiit  by  tlio  Lmulon  Viruiiiiii  <'i>iii- 
li;m.v,  May  i:i,  IfiOT,  liiid  lamled  sit  ,laiii(>stn\vn, 
Tlie  c'liiiraKO  iiinl  ('iit(M|iii.'<i'  of  (^ajit.  John  Smith 
ajniic  saved  the  expeditiiui  fnun  destruction, 
.Vunther  party  of  .'KM)  came  out  withont  any  oHieor.s. 
all  liaviic;  lieeii  lost  ill  a  storm,  wjimn,  ,Smith  leav- 
ini;,  were  soon  reduced  to  sixty,  on  llie  \cii;e  of 
star\atiiin,  'I'iiey  were  just  aliout  to  aliandoii  the 
e!tter|irlse  when  Lord  De  La  Ware,  tlie  new  nov- 
eriior.  arrived  wiili  ships,  supphes,  and  inorecol- 
onistH.  L.  |i'>'24  the  Vir^'inia  Comjiany  was  dis- 
wilved,  the  hiws  were  soon  after  revised  and  coli- 
ft.ihd.'ited,  and  the  colony  eontiniied  to  tjourish  for 
twenty  yean*.  In  HllII  the  House  of  Uuri;es«eH  was 
entftlilished,  and  HiilTrane  was  restricted  to  l;ind 
(i«ners,    lirro.     The   Church  of     Kni;land.    which 


had  been    su-'pended   during    the    Protectorate, 
10.VJ-(iO,  wa.s  rei-stablished  liy  law,  and  Non-con- 
fonuists,    Analiapiist.-:,   and   liuakcrs    iiroscrihed. 
Governor  Berkeley,  a  favorite  of  Charles  L,  ouve 
the  colony  a  j,'reat  deal  of  trouble,  his   ra|)acity, 
added  to  that  of  Arlin<rton  and  Culjiepper,  leading 
to  "  Bacon's  rebelliou.''     Virfjinia,  in  common  with 
the  other  colonies,  resented  the  Eiigli.sh  taxation 
without  repre.sentation,  and  in  177.>  the  governor, 
Lord  Duinnore,  was  forced  to  take  refuge  on  board 
of  a  man-of-war.     A  convention,  called  in   May, 
1770,  issued  a  declaration  of  right.s,  and  ailoptcd, 
June  12,  the  fir.st  permanent  state  constitution  ol 
the    Cnited   States.     Many   of   the  revolutionary 
battles  were  fought  in  Virginui,  and  the  surrender 
of  Lord  Cornwallis,  which  jiractically  closed   the 
war,  took  place  at  Vorktowii.     Virginia,  in  giring 
seven  presidentsand  many  statesmen  tothe  Vnion, 
maintained  its  pre<'-minence    over    all   the  other 
states  till,  ihidugh  their    increasing     population 
and    wcahh,  it   tell   behind    the   larger    Nortl.rn 
states.     ( )|)inions    coiuerning    secession  were  di- 
vided, ISlKMil.and  tliedi.scu.ssions  arising  eventii- 
atecl  in  a  division  of  the   state  into  Kasiern  and 
Western,  the    former  jiassing    its  secession    ordi- 
nance Ai>ril  17,     Virginia  was  the  chief  .seat  of  the 
Civil  War.  many   of  llie   important   battles  being 
fought  williin  her  boundaries,     Richmond  became 
the  Confederate  capital  in  ISCl,  and  its  fall  closed 
the   war,  A])ril   .'t,    IStio.      The   state   was  under 
military  government  till   January  2t),  1870,  when, 
having  compli''d  with  the  terms  of  reconstruction, 
it  was  readmitted  into  tlie  Cnion. 

l'Kn<;l£ESS  OF  I'olMLATION  I!V  Okcadks:  17!K), 
601.7.i7;  ISOd,  SOl.titJS:  1810,  Sdil.Kil  :  1820, 1128,- 
32S:  1S:!0,  l,(m,4Sl  :  1.H40,  1.01.-).2(iO:  1)n')0,  1,11!I,- 
34S■,  ISCiO.  I,21!»,0.f0:  1870, 1,22.'),  1(^5:  1880,  l..")12,- 
ub.');   18110,  l.aVi.llSO. 

VIKCIMA  CITY,  a  city,  the  county-soat  of 
Madison  county.  Montana,  a  ])rominent  outfitting 
Iioiiit  for  the  Yellowstone  National  Park.  It  has 
line  cluirciies,  good  schools  and  beautiful  and  at- 
tractive houses.  Alder  (Jul.-h,  upon  which  the 
city  is  located,  is  one  of  the  most  famous  mining 
canijis  in  the  world,  having  yielded  ])robably  $20,- 
000,000  in  gold  alone. 

V1I{(;INI A  CITY,  a  city  of  Nevada.  Popula- 
tion in  18!lil.  (>,:!:{7.  See  i?ritannica.  Vol,  .\.\IV. 
p.  201. 

VIKtilNIA  (JIAIL,  or  (  omx  (Or/i/.r),  a  genua 
of  birds  of  the  family  Trlnii>ni<lri\  clo.scly  allied 
to  ipiails  and  partridges,  but  ilitl'ering  from  both  in 
having  a  shorter  and  thicker  bill,  and  a  rather 
more  lengthened  tail.  They  are  all  natives  of 
.\meriea.  The  best-known  species  is  the  Vir- 
ginia Colin  {(>.  Virijiiiiiiiin),  which  is  abundant  in 
most  jiarts  of  North  .Vmerica,  The  call  of  the 
male  is  popularly  regarded  as  resembling  the 
words,  Hull  Wliiir!  The  covey.^  of  the  Virginia 
ipiail  often  approach  houses  in  winter,  and  mingin 
with  domestic  poultry,  (ireat  numlH'rs  are  ki  led 
by  guns  and  taken  ill  snares.  This  bird  is  ea.sily 
diimesticated,  and  seems  well  fitted  for  the  poultry- 
yard.     It   ha.s  been  introdii I  into  some  parts  of 

Kurope,  and  tlieic  are  several  other  sjiecies  of  the 
g'»nim  in  Mexico,  California  and  the  northwest  of 
.Vmerica,  of  wliich  one  the  Cjdifornia  Colin 
{f>.  Ciilili'rnirii),  in  remarkable  for  its  long  awd 
beautiful  black  crest. 

VIIK:INIA.    Cxivkiwitv    of,    an    inHtitutlon 
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of  loariiiiijr  at  rharlottesvillo.  Allieniarlo  county, 
V;u,  lour  miles  from  Moiiti'-ollo,  tlio  n'siilciu'c  of 
Tlioiiias  Ji'tlersoi),  by  whom  it  was  iilanncd  ami 
orjiaiiiiietl.  It  was  ciiaiti'ii-il  by  the  siato  in  IS19, 
ami  t>|ii>neil  ia  18"J5.  It  is  jrovenioti  l>>  a  rector 
and  nine  visitors;  JolTerson  and  Madison  liaviiii; 
Ix-en  the  lirst  two  rectors.  It  has  schools  of  an- 
cient laiiiiuases  and  history;  modern  languages, 
history  and  literature;  mathematics;  natural  phi- 
losophy, mineralojjy  and  neolojjy ;  chemistry,  i>har- 
inacy  ami  n'ateri;i  medica ;  law;  medicine,  etc. 
'•"ho  state  pupils  are  free.  Library,  3o,000  vol- 
ti'nes. 

VI.>iALIA,  a  town,  the  county-seat  of  Tuluro 
county,  t'al.,  and  the  trade  center  of  an  extensive 
grain-vrrowinf;  region  in  the  !<an  .loaciuin  valley. 

\  ISK  {Kscalier  a  Vis),  a  spiral  or  cork-.<crew 
stair-case,  whose  steps  wind  nniml  and  rest  on  a 
l)erpendicular  pillar  called  the  newel.  In  the  Nor- 
man style,  the  steps  rested  on  a  spiral  arch,  Imtin 
later  times  the  steps  were  formed  of  sinirle  stones, 
stretchiui;  from  the  newel  to  the  wall.  This  kind 
of  stairi'ase  was  that  most  generally  used  in  nie- 
dia-val  liuildinf,'s. 

VISEl".  an  episcopal  city  of  Portnirid.  in  the 
province  of  Heira,  in  a  wide  fruit- producinLr  (ilain. 
at  the  heiiiht  of  I,31K)  feet  above  sea-level,  fifty 
miles  northeast  of  Coimbra.  Its  cathedral  is  a 
sirikintr  tluaiboyant  edifice,  and  contains  a  luunber 
of  excellent  pictures  by  Gran  Vasco,  the  Portu- 
guese Fra  Angelico.  In  the  vicinity  is  the  Roman 
camp,  called  Cava  de  Viriato.  The  town,  which 
is  one  of  the  oldest  in  the  country,  contains  other 
Roman  as  well  as  Gothic  and  .Sloorish  remains. 
A  large  fair  is  held  here.     Population,  1},1()0. 

VISUNT-VOLDTCHEK,  a  town  of  Rus.sia,  in 
the  government  of  Tver,  about  230  miles  southeast 
of  St.  Petersburg  by  railway.  It  is  situated  on 
the  Tziia,  on  the  Vishni-Volotchck  water-route 
constructed  by  Peter  the  Great,  and  connecting 
the  navigation  of  the  Baltic  and  Caspian  .Seas,  by 
means  of  the  Volga,  etc.  There  is  a  very  exten- 
sive transit-trade.  An  immense  (piantity  of  corn 
passes  through  the  town  every  year.  Population, 
13.873. 

VISOR,  or  VizoK.  otherwise  called  Ri;.\f  von; 
or  Bkavek,  the  part  of  the  helmet  of  the  Middle 
Ages  wliich  protected  the  face.  It  was  peiforated 
to  ailmit  li;,'ht,  and  movable,  so  that  it  could  be 
raised  or  put  down  at  pleasure.  According  to  the 
rules  established  in  the  later  heraldry,  the  helmet 
of  a  knight,  when  placed  over  his  shield  of  arms, 
has  the  visor  up,  while  that  of  an  es(iuirc  has  the 
vis<ir  down. 

VITr.LLIX,  a  name,  until  recently,  given  l)y 
chemi.-ts  to  a  .supposed  protein  body  occurring  in 
the  yelk  of  egg.  It  has  been  discovered  by  Leli- 
nian  that  this  substance.is  merely  an  admi.xturc  of 
casein  ;ind  .albumen. 

VITIl  TLTIRE.  See  Vink  in  Britannica,  Vol. 
XXVI.  pp.  2.37-2-10.  The  grape  vine  {Vitis)  was 
early  discovered  to  be  a  native  of  .\merica,  the 
Norse  discoverers  calling  the  country  '•  Vinland," 
from  the  abundance  of  grapes  which  they  found 
there.  It  wa.s  not  until  recently  that  any  definite 
cfTort  to  cultivate  the  native  grape  was  made. 
Vines  were  'ilanted  in  Virginia  aliout  l(i20,  at  ;i 
later  date  in  Delaware,  and  in  1683  by  William 
Penn  in  Pennsylvania.  Many  .subsecpient  eti'orts 
tu  introduce  the  European  vine  were  made,  but 


wore  nil  unsuccessful  on  account  of  the  sudden 
chiingesof  the  weather.  Ex|ierimenls  with  nativo 
species  were  not  made  until  l.s:!.")  .\t  that  time 
Major  .Vdlum,  oi  Georgeiown.  I).  C.,  brought  the 
Catawlia  variety  into  notice,  llseulture  \v;is  ar- 
dently taken  up  by  Nicholas  Eongworth,  of  Cmcin- 
n;iii,  and  with  such  success  that  b'  lS(i7  there 
were 2.000  acresofCataw  ba  \  ines  planted  near  Cin- 
cimiati.  The  lack  of  hardiness  of  the  Catawba 
caused  the  developuienl  of  other  varictic,  at  the 
.same  time,  especially  of^the  Concoril  and  Norton's 
Virginia;  ami  tlie  total  acreage  iu  vines  in  IS70 
was  about  2.01)0.000. 

On  the  Pacific  coast  T'(//.s  c/xz/crrt  was  introduced 
by  Spanish  Franci.sciMis  about  1771.  .M'tei- Cali- 
fornia beeame  part  of  the  I'nited  States  and  the 
gold  fever  had  subsided,  agriculturists  began  the 
eilltm-e  of  the  ".Mission  (irape,"  vines  of  which 
they  found  about  the  old  mission  stations,  encour- 
aged by  the  fact  that  these  would  grow  without  ir- 
rigation. But  the  wine  made  from  their  fruit 
proved  of  poor  ipiality,  and  other  varieties  of  the 
European  grape,  and  recently  of  the  .-American 
grape,  were  introduced  in  California  with  innch 
improvement  to  the  wine  product.  At  present 
California  is  far  ahead  of  any  state  in  the  raising 
of  grapes. 

In  the  l''nite(l  States  wine  cannot  iirofitably  bo 
produced  north  of  .southern  New  Voik,  Penn.syl- 
vania.  and  northern  Ohio.  In  the  southern  states, 
where  the  {•limate  is  very  favorable  for  the  culture 
of  the  giape  vine,  this  branch  of  agriculture  has 
hitherto  not  been  extensively  i)ro.secuted.  though 
it  is  |ii(ibabli;  that  good  wines  could  be  produced 
throughout  that  region. 

A'ln'.s'uis  for  the  market  are  produced  in  Califor- 
nia oidy.  The  yield  of  raisins  in  isyo  was  1,372,- 
li).')  boxes,  coiiiaining  twenty  pounds  each.  The 
market  \alue  per  l)ox  is  li^l.liO.  The  raisins  pro- 
duced in  1889  had,  therefore,  a  market  value  of 
$2,195,512.  The  product  of  California,  in  1890,  is 
estimated  bv  .schedules  .sent  directiv  t<i  tlie  census 
odice  at  lG,oOO,000  gallons  ofwine'.ind  2,197,4()3 
boxes  of  raisins,  with  young  raisin  vineyards  enough 
to  increase  the  yield  of  raisins  within  the  nest  five 
years  to  8,000,000  or  10,000,000  boxes. 

The  census  investigation  of  viticulture  shows 
that  outside  of  the  regular  districts  included  in  the 
table  herewith  there  are  ()robably  45,000  acres  of 
bearing  and  15.000  acres  of  non-bearing  vines,  an 
aggregate  of  small  vineyards  from  one-fourth  of 
an  acre  ujiward,  grown  to  sujiply  a  home  demand 
for  this  healthy  and  delicious  fruit  anil  a  like  de- 
mand for  wine.  This  class  of  vineyards  is  to  be 
found  in  every  state  and  territory  of  the  Cnion, 
producing,  in  1889,  (i7.5tM)  tons  of  table  grapes  and 
22.500  tons  of  wine  gra|ies,  or  1,875,000  gallons  of 
wine.  These  small  plantings  are  more  or  less  ex- 
I)erimental,  and,  when  proven  a  success  in  a  small 
way,  will  doubtless  lead  to  larger  enterprises.  In 
localities  where  the  industry  has  thrived  in  past 
years,  and  has  been  abandoned  on  accound  of  mil- 
dew and  black  rot,  now  that  tlie  United  States 
goveninient,  tbrongh  its  department  of  agriculture, 
is  so  successfully  exi)eriinenting  in  regard  to  the 
causes  of  tin?  di.seases  and  the  remedies  to  be  ap- 
plied to  save  the  vines,  and  the  favorable  results 
are  being  known,  a  new  interest  is  being  mani- 
fested, and  no  doubt,  when  another  decade  has 
pas.sed,  the  grape  industry  will  be  greatly  increased 


1606 


V  1  T  R  Y-  L  E  -  F  R  A  N  C  0  I  S  —  \'  U  L  A  P  U  K . 


iu  many  of  the  now  comparatively  small  grape- 
growing  sections. 
The  following  table,  taken  from  the  census  of 


1890.  shon-.s  the  area  and  production  of  vineyards, 
capital  invcsti'cl  in  land,  buildings,  etc.,  and  labor 
employed  iu  the  Cuited  Slates  by  states  : 


States. 

! 

An>a  in 
heanotr 

V10«». 

.Arrain 
non-hear- 
lotf  vines- 

-Average 
Tjeld  ot 
>rn|Kr< 
per  acre. 

Market 
value  of 
pnnvps 
|ier  ton. 

lira  pes 
^oM  tor 
irtlite  use. 

1 

Orniies 
Milil  In 
winches. 

Wine 
made. 

Market 

value  of 

wine 

fnulon. 

Total  Talne 

ol  plant. 

infill  (line 

land. 

Total 

laborera 

eui- 

pln_  ,-l  (all 

kinu^t. 

.4  arts. 

9 

307,575 

Acra. 
93,686 

Tmu. 

Dollars. 

T0K». 

267,271 

Tuiu. 
301,868 

GalloHi. 
24.306.905 

Oollart. 

Dollar: 
15.5.661.150 

yumlier. 
n200.780 

1.000 
155.272 
1,938 
3.750 
3,850 
4.542 

10.000 
1.186 

4.3.,350 
4,000 

28,087 
l.JiOO 
4.100 

4.5,000 

1.500 

45,272 

2.154 

990 
1.000 
1.000 
1,764 
9.000 
7.KiO 
1.200 
4.9.T6 

600 
1.600 
15.000 

300 

1.77 

1.33 

2.00 

1.75 

'        2.00 

1        3.00 

3.00 

1.75 

1.75 

1.80 

2.50 

2.00 

1        2,00 

16  50 

17  66 
96,00 
iUOO 
67,00 
SSOO 
.■)(J  (H) 
4.''>.(KI 
70  00 
60  00 
57.00 
89,00 
60.00 
6U.00 

2.8.50 

:t8.785 
1.938 
6.000 
5.390 
8.21*4 

22,  .500 
1.779 

60.087 
4.667 

:i8.!M7 
2..5tK) 
5.4:t4 

67,500 

150 

/,,2,35.,526 

frl6 

1,500 

1,:«47 

7iH) 

7..500 

1.779 

15.172 

2.:j:!3 

11,609 

l,i50 

'       2.766 

!     22,500 

1 

25.000 
14.626,000 
107,666 
2.50,000 
224.500 
130,990 

1.250.000 
21Hi..5O0 

2.,528.2.50 
388, 8;W 

1,934.833 
208,3.^3 
461.000 

1.875.000 

1  00 
0,19 
1.15 
100 
100 
0.80 
0.56 
0,86 
0,50 
1.00 
0.56 
1.00 
l.W 
1.00 

75.000 
86,640.:C.0 
1.227.1.00 
1.422.000 
1.4.55.000 
l,Mi2.CO0 

4.on5.riOO 

3.1155.800 
i.H),40i).iH)() 

1  ..5|«I.(KI0 

13.217.2110 

630.1X10 

1.710.000 
18.000.000 

1.2.50 

California      

100.422 

2.016 

lUiuois 

2.370 

2.425 

Kansas 

2.771 
5.882 

5,093 

25..50* 

2.tiO0 

Ohio                       

16.,52' 

1.050 

2.>ao 

Other  stales  and  territones.. 

30.000 

a  It  Bbouli]  bo  noted  that  while  the  average  numlHT  of  InboriTs  ciniilnyi'il  in  viliciilturi'  is  .<howTi  to  bt-  one  person  to  two 
acffs.  Ihe  avcnip- fur  th".><i' ilircotly  emiiliivi'il  m  frpuvuifr  Ilii  gnipcs  i>  Imt  nuc  person  to  three  aore.s,  the  otllern  being  en 
gageil  in  the  eiiriug  of  raisins,  niuiiulmtiire  ol'  nrine,  Iranspnrtation  nrpniiliipt.s,  etc. 

It  This  mcludes  for  Oulilbmia  41,166  tons  made  into  raisins  and  23,252  tons  used  for  dried  grapes  ami  purposes  other  than 
table  fruit.  , 

<■  Includes  1,000  acres  in  Erie  county,  Pennsylvania,  known  as  part  of  the  Chautauqua  district  of  New  York. 

\  1THV-LK-FH.\NC'0IS.  a  town  of  Franco,  in 
the  departnii'iit  of  Maine,  on  the  right  bank  of 
thf  Kiver  Manic,  128  miles  t-a.st  of  Paris.  Tiip  lir.st 
site  of  the  town  wa.s  at  Vitry-eu-Pcrthoi.s;  but  it 
was  taken  and  burned  by  Charles  V.  m  l.>44. 
Fran^'oi.s  I,  rebuilt  it  on  it.s  present  site,  surrounded 
it  with  fo.s.ses  ami  ramparts,  and  erected  a  castle 
for  its  protection.  There  are  manufactories  of  hats 
and  cotton  ;,'oods.     I'opuliition,  7,000. 

VOIHF^  DIHK  (nritiiinu  dirrrr).  In  English 
law,  when  a  witness  is  suiipn.scd  to  be  liable  to  iib- 
jectiou  fur  inciimpeteiicy  nr  utherwisc,  he  is  first 
sworn,  not  in  the  cause,  but  nii  the  ruin'  lUrr,  that 
is,  t">  answer  ipiestious  relating  to  tliisiiiciniipeten- 
cy;  and  if  it  is  ap|>arent  that  he  is  inroiiipetent, 
he  is  discharged  withnut  further  examination. 

VOL.M'rK,  "WoKi.ii-Si'KKcii,"  an  artificial 
language  fir  iiilernaiiinial  use,  invented  ahout 
1878  by  Johaiin  Martin  Sihlevcr,  a  Cathnlic  priest, 
who  was  born  in  the  <»l)erliiinl  <if  llaileii,  (Jeniiany, 
antl  now  r'j.siiles  in  ,'<witzeilanil  He  was  an  ardent 
student  of  |>hiliilogy  ami  had  soiii(>  knowledge  of 
about  lifty  languages  anil  dialects,  llisstmiieswerc 
mostly  ilcvoted  to  the  formation  of  a  lauiruagc  which 
(Kiilil  he  UHcd  as  a  medium  of  iiiter-commuuica- 
lioii  between  all  civilized  nations.  In  1S7.S  ho 
published  an  outline  of  such  a  lancua'^'c.  and  in 
I.H.S<»  he  jMsiieil  a  grammar  and  diitionary  for  it. 
He  lia.s  since  published  numerous  workson  tliesiib- 
jecL  His  priipoKcd  world-laii;,'iiage  has  been  warmly 
welcoiiied  III  fieiiiiany,  ami  lia.s  attracted  a  good 
deal  of  attiiitlon  in  England,  France  and  the 
rnlted  Slates. 

Sfhleyer  recognized  that  all  existing  languages 
have  trreculanties  of  grammar,  orthoj;ra|>hy,  pro- 
ni..iciatloii  and  syntax,  which  render  iliem  trouble- 
some to  learn.  He.  therefure,  aimed  to  produce  an 
artillcial  laiiKiia(;e  whii-h  Hhoiild  be  iierfectly  reg- 
ul.ir  and  simple,  an<l  ciinsei|iienfly   easv   tn  IiMrii, 


Volapiik  possesses  in  all  thirty-seven  letters.  To 
the  five  pure  vowels  are  added  the  German  "  um- 
lauts" ii.  o  and  ii.  The  consonants,  as  Schleycr  ar- 
ranges them,  are  b.  |>;  d,  t:  v,  f;  h,  y,  g,  k;  I,  r,  in.  n;  s, 
j,c,  X,  z.  Tothescare  added  ten  new  si^ins  to  supply 
deficient  sounds.  There  arc  no  dijiht hongs,  the 
\owels  have  the  continental  .sounds,  and  certain  of 
the  consiiiiants  have  arbitrary  .sounds,  c  being  like 
j  in  joy,  and  J  like  the  English  sh.  Thus  j//)  is  pro- 
nounced "  sheep," 

In  forming  the  vocabulary  a  ba.sic  series  of  roots 
was  chosen,  these  being  mostly  monosyllabic.  The 
root-words  are  always  nouns.  Tliey  were  taken 
from  the  F.nu'Iish  language  whenever  a  luoper  word 
could  lie  found  in  this  language.  Thus,  the  Eng- 
lish "man"  forms  an  unobjectionable  root.  Hut 
the  Kimlish  "house,"  cimiaining  a  diplithong, 
could  not  be  utilized,  therefore  the  Latin  "  ilom  " 
is  taken  instead.  .Ml  roots  begin  and  end  with  a 
consonant.  The  prefixes  are  ordinary  or  abbre- 
viated i>repositions.  For  siiflixes  W,  ik,  nm  are 
commonly  ii.sed.  Kl  forms  nouns  which  tlesignate 
the  doer.  //.'  is  the  terminatinn  of  all  adjectivcB 
cxcejit  the  numerals.  ,■!»»»  corresponds  to  the  Eng- 
lish termination  "  ing"  or  "tion."  O,  u  and  o 
are  used  as  intlectional  tcrmlnation.s.  O  forms  ad- 
verbs; u,  prepositiiuis:  o,«  interjections. 

In  forming  sentences  the  words  are  arranged  In 
the  following,'  order:  First,  the  subject:  seconil.tho 
predicate;  lliird,  the  object.  Each  princinal  w^rd 
is  followed  by  itsmoilifiers;  only  the  adverbs,  when 
niodif>iiiL;  adjectives  or  other  adverbs,  |ireceile  the 
princijial  word.  The  negative  tin  also  precedes  tho 
ni'ijaliveil  verb.  This  is  a  radical  departure  from 
tlie(;ermannie|lio'',  in  which  the  negatived"  nicbt" 
follows  till'  Verb. 

Volapiik  ha,«  iiiaile  considerable  ]irogress  in  Oer- 
many  and  .\iistria.  In  1KS4  it  was  taken  up  in 
HiiJliiiiiLinil  l!ilL.'imii.  and  in  IH,S,">  it  w.n.s  intriHluced 
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in  Franco.  Other  Eimii>can  nations  bocnmo  intcr- 
t>sto(lin  it  (lurins;  ISSoanil  ISSIi.  Sinre  1SS7  much 
'"■IS  Ikh'U  written  in  En;;lanil  and  Aiiicrii'a  on  tlu' 
siihjfi't  i>r  Voiapiik,  tcxt-liooks  have  lu'oii  i>uli- 
lisliotl.  autl  rlas.-ies  havo  ln'on  fonnotl  in  sever;;' 
eities,  though  jirineipally  anuins;  peisons  of  (iernian 
l>irth.  A  convention  was  held  in  Miinivli,  (!er- 
niany.  in  1887,  the  dele>;ateslieinj;  mostly  IJennans. 
\t  this  ineetinj;  Sehleyer's  simplilieations  were 
lulopted.  a  ^reueral  society  of  Vohipiilc  i'lul)s  was 
formed,  and  an  aeach'my  cstalihshed,  wliieh  Ix-jian 
its  t\nu'lions  in  ISSS.  Father  Sehleyer  is  at  the 
head  of  Imili  these  or>;anizations.  Over  llUOboolvs 
on  the  sulijei-t  were  publisiied  since  1887.  Several 
periodicals  are  now  puhlished  in  Volapiik,  and  the 
ninnber  of  pci-sons  who  have  studied  thislanuiuifje 
is  j;iven  as  UH).IHK).  It  has  been  consideralily  u.sed 
in  I'onimercial  intercourse  between  persons  of  difl'er- 
ent  nationalities. 

The  advantages  of  Volapiik  are  jrivon  by  the 
"."Saturday  Review, "  a.s  the  followinj;:  Its  words 
juesent  no  accumulation  of  heaped-up  con.sonants 
or  vowels,  and  there  are  no  lon-r  compound  words. 
It  has  no  arbitrary  rules  of  orthojiraphy,  sparingly 
u.<es  difticult  .sounds,  and  fireatly  decrea.ses  the 
ninuber  of  words  by  its  free  use  of  inflections. 
This  renders  it  useful  forteleiiraphy.  It  is  marked 
by  elearnes-sand  precision  anil  freedom  from  ambi>;u- 
ous  forms,  while  its  numerous  rhymes  ;idapl  it  well 
to  versitication.  It  is  richer  in  forms  than  almost 
any  Uvin-;  lantruage,  and  allows  greater  latitude  in 
the  construction  of  sentences;  yet  it  is  not  free 
from  exceptions,  such  as  that  in  which  the  i)reposi- 
tiou  governs  niosth/  the  nomin;itive.  Exceptions  of 
accent  are  also  allowed  in  poetry. 

V(  »LLEY,  the  simultaneous  discharge  of  a  num- 
ber of  small-arms.  The  same  operation  from  can- 
non is  called  a  salvo. 

VoLTIOErK.S,  picked  companies  of  irregular 
riflemen  in  the  French  regiments.  They  are  .se- 
kited  for  courage,  great  activity  and  small  stat- 
ure.    It  is  their  |)rivilege  to  lead  the  attack. 

VOLT!  .SUBITO  (Ital.  turn  quickly),  in  music, 
an  indication  placed  at  the  foot  of  a  page,  to  sig- 
nify that  the  page  ought  to  be  turned  without  delay. 

VOLTKI,   a  tQ\\Ti    of   Nurtheru  Italy,  in  tlie 


pr<iv;nco  of  r.rnon.  nine  :ind  ;i  luilf  miles  west  ot 
the  city  of  that  name,  on  the  Gulf  of  Genoa,  'ts 
churches  .->re  richly  ailorned;  it  ''ontanis  mai.y  t'ne 
villas,  and  maiuifaclures  pa|K^r  extensively.  Near 
it  are  the  sulphureous  springs  ;ind  baths  of  .\<|ua 
."^anta,  very  ethcacious  in  cases  of  cutaneous 
di.sease.     I'opulation,  11,802. 

VOLl'XTAKV  CONVEYANCE,  in  liankruptcy 
and  other  proceei lines,  a  conveyance  whidi  is  made 
without  any  legal  consideration,  either  of  money 
or  of  m;irriage;  and  in  coniiietition  \>lth  cred- 
itors having  deeds  made  for  considenition,  is  often 
deemed  fraudulent,  and  is  generally  posti)on(Hl  or 
set  :iside  altogether. 

VOOKIIKES.  Daxiei.  W.,  rnited  States 
senator,  born  in  Hutler  county,  Ohio,  Sept.  2(i, 
1827.  He  graduated  at  the  Indiana  .\sbury  Uni- 
versity in  1849;  studied  law  and  coTnuienced  its 
practice  in  1851 ;  was  ;ipi)ointed  United  States 
district  attorney  for  Iudian;i  in  18."i8,  and  held  the 
oftice  for  three  years;  was  el(H:ti'd  to  the  37th, 
38th,  3S)th,  -list  and  42il  Congresses;  was  aj)- 
pointed  to  tin-  United  St:ites  Senate  and  took  liis 
seat  Nov.  12,  1877,  and  was  subsequently  elected 
by  the  Legislature  for  the  unexpired  term  and  for 
the  full  term  ensuing;  was  re-elreted  in  .Jaimary, 
188,").  His  present  term  of  wervioc  will  expire  March 
3,  1897. 

VOTING.  See  the  articles  Ballot,  Castino 
Vote,  and  Citizexshii-  in  these  Revisions  and 
Additions. 

VOTI\E,  in  ecclesia.stical  use,  the  class  of  ac- 
tions, ofl'erings,  or  memorial  records  or  observ- 
ances which  are  intended  either  as  the  fulfillment 
of  a  vow  or  as  a  connnemoration  of  the  accompli.-^h- 
ment  of  the  prayer  which  accompanied  the  vow. 
The  name  rot  ire  is  also  applied,  in  the  Ronum 
Catholic  Church,  to  the  mass  or  other  service  when 
it  is  celel)rated — as  is  permitteil  on  certain  days 
and  in  certain  sea.sons — not  according  to  the  rite 
prescribed  f<ir  the  day  itself,  but  according  to  a 
rite  selected  by  the  celebrant  himself  from  a  num- 
ber of  such  "  votive  masses  "  and  "  votive  offices, " 
as  "  of  the  Passion,"  "  of  the  Holy  Trinity,"  "  of 
the  Rlessed  Virgin  Mary,"  etc.,  which  are  lon- 
taiued  in  the  Missal  and  Breviary. 
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WABASH,  a  town,  the  county-seat  of  Wabash 
county.  Ind.  It  cimrains  numerous  mills,  facto- 
ries and  machine  shops,  and  has  e.\cellent  educa- 
tional facilities.     Population  in  1890.  5.19t). 

WAB.\SII.A..  a  town,  county-seat  of  Wabasha 
county.  Minn.,  on  the  Mississippi.  It  contains  a 
shipyard  and  a  number  of  manufactories.  Popula- 
tion in  1890.  2,487. 

WACKE,  a  German  miners'  term  to  designate  a 
soft  variety  of  trap,  that  has  an  argillaceous  aspect, 
and  a  greenish  gray  color.  It  is  associated  with 
trappcan  'ocks  and  often  passes  into  basalt  or 
greenstone. 

W.\C(>,  a  city  of  Texas.  Population  in  1890, 
14.44.5.     See  Britannica.  Vol.  XXIV,  p.  304. 

WAD,  in  Gunnery,  a  compressible  disc  forced 
home  in  the  barrel  aftiT  the  powder,  to  confine  the 
latter  to  the  least  possible  space  before  its  explo- 
sion. For  great  guns  the  wad  is  commonly  made 
of  rope;  for  small  arms,  of  pasteboard. 

WADDILl.,  Jr..  Edmisd,  member  of  Congress, 
born  in  Virginia  in  1885.  He  was  brought  up  on  a 
farm ;  was  deputy  clerk  of  the  courts  of  Xew  Kent, 
Hanover  and  Henrico  counties,  and  of  the  circuit 
court  of  the  city  of  Richmond:  entered  upon  the 
practice  of  the  law  in  1S78;  in  ISSO  was  elected  by 
the  legislature  of  Virginia  judge  of  the  county  court 
of  Henrico;  resigned  this  office  in  1883  to  accept 
the  office  of  L'nited  States  attorney  for  the  eastern 
district  of  Virginia,  which  position  he  filled  till 
1885;  was  elected  in  the  latter  year  to  the  legisla- 
ture, in  which  body  he  served  till  he  resigned  to 
tak<-  iiis  seat  in  Congress  in  1H.89. 

W.VDE,  BEN.H.MIN  Kkanki.in,  senator,  born  in 
West  Springfield,  Mass.,  Oct.  27.  IMK);  died  at  .lef- 
ferson,  Ohio,  .March  2,  1878.  He  began  to  practice 
law  in  Ohio  in  18L'8.  In  1847  he  became  president 
judge  of  the  Third  f)hi(i  district.  In  1857  he  was 
eiecti'd  l'nited  States  Senator  as  a  Whig.  In  this 
position  he  voted  for  the  repeal  of  the  fugitive 
slave  law,  and  opposed  every  measure  in  the  inter- 
est of  slavery.  He  advoculi-d  negro  suffrage  in  the 
District  of  Columbia,  ami  pushed  the  homestead 
bill  till  it  was  passed  in  18(12.  His  rough  and 
rnady  frankness  brought  him  the  title  of  "honest 
Ben  Wade."  Hi-  was  last  heard  of  in  1877  as  vio- 
lently opposing  the  mild  policy  of  President  Hayes 
toward  the  South. 

\V.M)E,  Wii.irAM  H..  mi-mber  of  Congress,  born 
in  Ohio  in  183.'i.  He  was  raised  on  a  farm  ;  was  ed- 
uratfd  in  common  schools  and  at  (irnve  School 
Acadt-my  ;  is  a  farmer;  enlisted  in  the  I'nion  ar- 
my in  18(11,  and  was  mustered  out  in  IWW;  re- 
moved to  Missouri  in  I8('i(l,  and  engaged  in  farm- 
ing; was  a  memlx-r  of  the  Slate  house  of  rep- 
resentatives of  MiHM'iiiri  in  1881.  I8.H2,  1883,  and 
1HH4;  was  elected  Congress  in  1885,  and  sat  until 
18111. 

W.\I)KKS.  OR  WAIUNG  IMKD.S.  n  designation 
often  applied  to  the  wholi- 4irder  flnillir,  oT  firal- 
Inlnrrt,   but    really    appropriate   only    to    some   of 


them,  the  more  aquatic  in  their  habits,  as  herons, 
snipes,  and  rails. 

WADSET:  in  Scotch  law,  the  old  name  for  a 
mortgage.  The  modern  name  is  bond  and  dispo- 
sition in  security. 

WADSWOKTH.  J.\MEs  W.,  member  of  Congress, 
born  in  Philadelphia  on  Oct.  12,  1846.  In  politics 
he  is  a  Kepublican,  and  in  1881  was  elected  a  Rep- 
resentative from  the  27th  Congressional  District  of 
New  York  to  the  47tli  Congress,  to  fill  the  vacancy 
caused  by  the  resignation  of  E.  G.  I.apham.  He 
was  reelected  to  the  4Sth  Congress.  In  1890  he 
was  elected  from  the  3l8t  Xew  York  district  to  the 
62nd  Congress. 

WAGE.MXGEN,  an  old  town  in  the  Xether- 
lands,  province  of  Gelderland,  situated  near  the 
Rhine,  to  which  access  is  had  from  it  by  a  canal. 
Shi|)-building,  brick  and  tile  making,  tanning 
leather,  rope-spinning,  etc..  with  agriculture,  are 
the  chief  sources  of  wealth.      Population,  5,t>32. 

WAIBLIXGEX,  a  town  of  Wiirtemberg,  on  the 
Rems,  in  the  circle  of  the  Xeckar.  Population, 
3.2(iO. 

WAITE.  Morrison  R.  ;I816-18.88),  Chief  Justice 
of  the  I'liiled  States,  was  son  of  Henry  M.  Waite, 
an  eminent  jurist,  and  is  believed  to  have  been 
descended  from  Thomas  AVaite,  one  of  the  judges 
who  signed  the  death-warrant  of  Charles  I.  He 
was  born  in  Connecticut;  graduated  at  Yale; 
studied  law;  removed  to  Ohio ;  was  a  State  legis- 
lator in  1849;  became  prominent  as  a  lawyer  in 
Toledo;  was  sent  to  (ieneva  in  1871  as  I'liiled 
Stales  counsel  in  the  .Mabama  case;  was  president 
of  the  Constitutional  Convention  of  Ohio  in  1873: 
and  became  Chief  Justice  of  the  Supreme  Court  of 
the  liiited  States  in  1874. 

W.\KEF1E1,I),  a  town  of  Massachusetts,  ten 
miles  north  of  Boston.  It  contains  a  number  of 
manufactories  and  an  excellent  public  library. 
Population  in  18!K>.  t;.970. 

W.M.DECK.  For  general  article  on  the  German 
Principality  of  Wamieck,  see  Britannica,  Vol. 
XXIV,  i>p.  .321-2.  Waldeck  had  an  area  in  18.86  of 
4.38  sr|uar)>  miles,  and  a  total  population  of  5<i,575. 
The  population  was  divided  for  adminislrati'-e 
purposes  in  "cirrles,"  as  follows:  Twiste.  Ki.l&d; 
Eiscniierge,  17.570;   Eder,  14.875;   Pvrniont,  7,977. 

The  debt  of  Waldeck  in  1890  was 2,229,iHX)  marks; 
the  estimated  revenue  and  expenditure  each  in 
1891,  1,1.87.81(1  marks. 

Reioniso  I'bi.\<-e  and  Famiiy. — (ieorg  Victor, 
born  Jan.  14.  M<i\  ;  the  son  of  Prince  (ieorg  Fried- 
rich  and  Princess  Emma  of  Anhall-Bernbiirg; 
succeeded  to  the  throne  at  the  death  of  hif  father, 
under  tin-  guardianship  of  his  mother.  May  14. 
18.15:  marriiMl.  Sept.  2(1.185,3,  to  Princess  Helena, 
born  .Vugiist  \\!.  18.31,  daughter  of  the  late  Duke 
Wilhelm  i.f  Nassau ;  widower  Oct.  27.  1888.  OfT- 
spring:— I.  I'rinr<-ss  Pauline,  born  Oct.  19,  1855; 
married  May  7.  issi.  to  the  Hereditary  Pri;"''' 
Alexisof  Beiitheim-Bentheim.   II.  PrincesiiEmn.it, 
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lH>rn  Aujfust  2,  186S;  niarripj  Jan.  ",  IST'),  to  King 
Wilheliii  111.  of  the  NctluTliinils.  HI.  I'riiiot'ss 
Hfleiia,  born  Kel).  17.  ISiil  ;  married  April  1.'7,  l.s.'<L', 
to  rriuce  '^opold.  Oiike  of  Albany,  son  of  Vic- 
toria, Queen  of  Great  Uritain;  widow  March  28, 
1884.  IV.  I'riiice  Kriederich.  born  Jan.  20,  1865. 
V.  I'rincess  Elizabeth,  born  Sept.  t>,  ISl'.i. 

After  the  war  between  Austria  and  I'russia,  at 
the  end  of  l!S«i<'>,  a  "Treaty  of  .-Veoession"  was  signed 
by  the  prince  in  .hily  IS,  l,st>7,  by  wliich  he  sur- 
rendered his  chief  sovereign  rights  to  King  Wil- 
helm  1.  for  ten  years,  retaining  merely  nominal 
pt>wer.  and  renewed  Nov.  24,  1S77,  till  .Ian  I,  1888. 
A  treaty,  made  .March  2,  1.S87,  continuing  the  ar- 
rangement for  the  future,  making  it  terminable  on 
notice  given. 

t'oN>TiTiTiox  .\ND  FiNAXiK. — The  charter  of  the 
principality  was  granted  .\ugust  17,  1S'>2.  It  pro- 
vided for  a  legislative  assembly  of  forty-one  mem- 
bers, but  this  number  is  now  reduced  to  tifteen, 
with  authority  restricted  to  purely  local  affairs.  In 
terms  of  the  "Treaty  of  .\ccession"  all  public  of- 
ficials are  appointed  by  the  King  of  I'russia.  and 
take  the  oath  of  fidelity  to  him.  Prussia  also 
manages  the  finances  of  the  principality. 

WALDoBOKt),  a  town  of  Maine,  on  Mcdoniak 
River.  It  is  interested  chiefly  in  shipbuililini;,  and 
is  the  seat  of  a  I'nited  .Slates  customs  district. 
Population  in  I8iH).  3.^)0. 

\V.\LHA1J,A,  a  town,  the  county-seat  of  Oconee 
county,  S.  C,  and  the  seat  of  .\dger  College. 

WALKER,  .\m.\s.\,  political  economist,  born  at 
■V\"ix>dstock,  Conn.,  in  1791);  died  at  Brookfield, 
Mass.,  in  187.5.  In  1.84S  be  became  a  member  of  the 
Massachusetts  assembly,  and  in  1840  of  the  senate. 
In  ls.51-2  he  was  secretary  of  State,  and  in  1S()2-.S  a 
member  of  Congress.  From  18.VJ  till  ISiil)  he  deliv- 
ered annually  a  course  of  lectures  on  political 
economy  in  Amherst  College.  He  published  Xiiliire 
auil  L'set  of  Money  (1857),  and  Science  oj  Wealth 
(1866). 

His  son,  Fr.\ncis  A>hs.\  AV.m.ker.  statistician, 
born  at  Boston  in  1.840,  served  in  the  war  of  the 
Rebellion  ;  was  wounded  at  Chancellorsville,  and 
taken  prisoner.  lie  emerged  from  the  strife  with 
broken  health  and  the  brevet  of  brigadier-general. 
In  18Hit  he  was  appointed  chief  of  the  bureau  of 
statistics  at  Washington  and  superintendent  of  the 
ninth  census.  In  1872  he  became  i)r(>fessor  of. 
political  economy  in  the  Sheffield  Scientific  School 
of  Yale  College,  and  in  1881  president  of  the  Massa- 
chusetts Institute  of  Technology  in  Boston.  He 
published  The  Wngex  Que^limi;  The  Wnrhl's  F<iir 
(1876/;  Money  in  lielnlion  to  Trade  and  Industry; 
PolltlenI  Economy  (ISS2);  Land  and  Its  Kent  (IS83), 
and  Iliitory  of  the  Second  Corps,  Army  of  the  Potomac 
(1RS6). 

W.\LKER,  Robert  .T.\mes,  statesman,  born  at 
Northumberland.  Pa.,  in  ISOl  ;  died  at  Wasliingtoii, 
D.  C,  in  1869.  He  began  the  practice  of  law  at 
Pittsburgh,  Pa.,  in  isi'.i.  In  1826  he  removed  to 
Natchez,  Miss.,  where  he  soon  rose  to  prominence. 
In  1836,  and  again  in  1840,  he  was  elected  to  the 
United  States  Senate.  By  President  Polk  he  was 
appointed  Secretary  of  the  Treasury,  which  office 
he  held  till  1849.  In  1857  President  Buchanan  made 
him  governor  of  Kansas.  During  the  war  he  ad- 
vocated the  emancipation  of  the  negro  slaves  as  a 
political  necessity.  In  the  year  1863  he  acted  as 
financial  agent  of  the  I.'nited  States  Government  in 
Europe,  and  succeeded  in  negotiating  2.50  millions 
of  dollars  of  .5-20  bonds.  Returning  home  in  1K64 
he  devoted  himself  thereafter  to  a  large  law  prac- 
tice at  Washington  and  to  writing  for  the  "  Conti- 
nental Monthly"  articles  on  financial  and  political 
topics. 


\V.MJ<EU,  Wii.i.iAM,  filibuster,  born  at  Xash- 
ille,  Temi.,  in  ISL'4.  died  i.t  Tnijillo,  llcnuluras.  in 
18(i0.  lie  studied  law  iit  Na.sliville,  and  medicine 
at  Heidelberg,  Germany.  In  .luly,  ls53,  in  Cali- 
fornia, he  organized  an  expedition  for  the  coiKi.iest 
of  the  State  of  Sonora,  Jlexico.  This  expe<liti(ni 
was  frustrated.  But  in  .lune,  1855,  he  landed  at 
Kealejo,  Nicaragua,  with  ii2  followers  and  a  small 
force  of  native  Nicaragiuuis,  and  there  endeavored 
to  take  jiossessioii  of  the  southern  transit  route. 
He  was  defeated  at  Kivas,  Imt,  being  recnforced 
by  170  native  soldiers,  lie  routed  the  Nioaraguan 
army  at  La  Virgen,  on  September  1,  took  posses- 
sion of  the  city  of  Granada,  and  by  a  treaty  with 
the  oiiposiiig  leader  was  niaile  secretary  of  war  and 
coniniander-in-chief.  In  a  war  witli  Costa  Kica  he 
retrieved  a  defeat  in  Marcli,  185li,  by  a  victory  in 
.\pril.  Elected  president  in  .Uine,  he  issued  cur- 
rency on  a  large  scale,  reistablished  slavery,  and 
was  recognized  by  Pres.  Pierce.  His  tyranny  pro- 
duced a  revolt.  He  was  taken  by  a  Cnited  Slates 
ship  to  New  York,  but  released  in  .Tanuary,  1858. 
In  .June.  18()0,  he  landed  with  a  small  force  at  Tru- 
jiUo.  Honduras,  and  issued  a  proclamation  against 
the  government.  On  Sept.  3,  1860,  he  surrendered 
to  a  British  man-of-war,  whose  commander  de- 
livered him  to  the  Honduras  authorities.  The  lat- 
ter tried  him  by  court-martial  and  shot  him  Sept. 
10,  1.860.  Walker's  account  of  the  War  in  Xicara- 
giia,  written  liefore  his  last  expedition,  appeared  at 
Mobile  in  1862. 

>\'ALLACE,  Alfred  Ki'ssei.,  an  English  natur- 
alist, born  at  Usk  in  1822,  and  educated  at  Hertford 
Grammar  School.  In  1848  he  accomiianied  Mr. 
Bates  to  the  .\mazon,  and  embodied  the  results  of 
his  observations  in  the  regions  of  that  river  in 
Trarel.t  on  the  Amn:(in  and  liio  Xeyro.  He  subse- 
quently proceeded  to  Southern  Asia,  and  spent 
eight  years  among  the  Malays,  collecting  material 
for  his  valuable  work  T"/!!'  Malay  Archipelago.  His 
other  important  scientific  works  are,  Tropical  Na- 
ture; The  (leoyraphical  Dialrilmtion  of  Animah;  hiand 
I-ife,  and  Conlriljtitions  to  the  Theory  of  Natural  Se- 
lection. Dr.  M'allace  published  in  1882,  Darvini^m. 
The  publication  of  his  Latnl  Nulioiinlization,  its  Ne- 
cessity and  its  Alms,  led  to  the  establishment  of  the 
Land  Nationalization  Society  of  which  he  is  presi- 
dent. He  was  awarded  the  Koyal  Rledal  of  the 
Royal  Society  in  1868,  and  in  1870  the  Gold  Jledal 
of  the  Soci('>t(5  de  Geographic  of  Paris.  In  1889  he 
published  Darwinism:  an  Exposition  of  the  Theory  of 
Natural  Selection,  with  some  of  its  AjqAications, 
which  was  received  with  great  interest  in  the 
scientific  world. 

WALLACE.  Lewis,  general  and  author,  born  at 
Brookville,  Franklin  county,  Ind.,  in  1827.  He 
served  in  the  Mexican  war  as  lieutenant  of  Indiana 
volunteers.  Iiiiring  the  civil  war  he  commanded  a 
division  of  the  capture  of  Fort  Donelson,  and  was 
promoted  major-general  of  volunteers  in  March, 
1862.  In  186.'i  he  prevented  the  capture  of  Cincin- 
nati by  (4en.  Kirby  Smith.  On  .Inly  9,  1864,  he  in- 
tercepted Gen.  Flarly,  who  was  marching  upon 
Washington  with  28,000  men,  while  he  had  only 
5,800  men.  Wallace  was  defeated  by  the  over- 
whelming numbers  of  the  enemy,  yet  he  detained 
Early  for  Sf)me  days,  and  thus  enabled  Grant's 
troops  to  re-inforce  Washington  before  the  Confed- 
erates cou!d  get  there.  Wallace  was  mustered 
out  of  volunteer  service  in  1S65;  returned  to  the 
practice  of  law  at  Crawfordsville  Ind.;  was  gov- 
ernor of  Utah  in  1878-81  ;  and  served  from  1881  till 
1885  as  United  States  Minister  to  Turkey.  He  is 
the  author  of  two  successful  novels,  entitled  The 
Fair  (lod,  a  story  of  the  conquest  of  Mexico,  and 
Ben  Hue,  a   Tale  of  Christ   (1880);  also  of  a  Life  of 
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Benjamin    Harrison    (1888),  and  of  The  Boyhood  of 
Chriit  (1888). 

WALLACE,  RoDXEY,  member  of  Congress,  born 
in  Xew  Hampshire,  in  1823.  He  was  educated  in 
the  comm<m  schools  of  New  Hampsliire;  is  a  man- 
ufacturer iif  paper;  was  selectman  of  P'itchburg  in 
1864.  I'-'w,  and  1867;  was  representative  to  the  gen- 
eral court  of  Massachusetts  in  1873;  was  councilor 
of  State  of  Massachusetts  in  1880-82;  and  was 
elected  to  Congress  in  1889. 

WALL.A.CE, 'William  Copeland. member  of  Con- 
gress, born  in  Brooklyn,  X.  Y.,  in  1856.  He  grad- 
uated at  AVesleyan  University  in  1876,  and  at 
Columbia  College  Law  School  in  1878,  and  has 
since  been  in  the  practice  of  law;  was  Assistant 
United  States  Attorney  for  the  Southern  District  of 
New  York,  18S0-S3;  and  was  a  member  on  Con- 
gress from  1889  to  1891. 

WALL.4.CE,  William  Harvey  Lamb,  general, 
born  at  Urbana,  Ohio,  in  1821 ;  died  at  Savannah, 
Tenn.,  in  1862.  .\t  the  capture  of  Fort  Doiielson  in 
February,  1862,  he  was  colonel,  but  commanded  a 
brigade,  and  bore  so  conspicuous  a  part  that  he 
was  made  brigadier-general.  At  the  battle  of 
Shiloh  he  commanded  the  division  of  Gen.  C.  F. 
Smith,  who  was  absent  on  account  of  sickness. 
When  the  three  other  divisions  were  routed,  Wal- 
lace, in  conjunction  with  Gen.  Hurlbut,  for  six 
hours  held  the  field  against  the  force  of  the  enemy 
flushed  with  victory.  At  the  end  of  the  struggle 
he  fell  mortally  wounded,  and  was  taken  to  Savan- 
nah. 

WALL.\  WALLA.acitv  of  Washington.  Popu- 
lation in  1890,  4,709.  See  Britannica,  Vol.  XXIV, 
p.  328. 

WALLINGFORD.  a  town  of  Connecticut,  on  the 
Quinepiac  Kiver.  It  is  the  seat  of  the  Walling- 
ford  community,  and  manufactures  silver-ware, 
britannia-ware  and  buttons.  Population  in  1890, 
6,538. 

W.\LLINGFORD,  a  small  but  ancient  parlia- 
mentary municipal  borough  of  England,  mostly  in 
the  county  of  lierks,  on  the  right  bank  of  the 
Thames,  thirteen  miles  northwest  of  Reading. 
The  earthworks  with  which  the  Romans  encom- 
passed the  town  are  still  distinctly  traceable. 
Population  of  municipal  borough.  2,972. 

\VALI.,-PIECE.  a  small  cannon  mounted  on  a 
Bwivel.  on  the  wall  of  a  fortress,  for  the  purpose  of 
being  fired  at  short  range  on  assailants  in  the  ditch 
or  on  the  covert  way.  There  are  distinct  evidences 
that  the  great  wall  of  (,'hina  was  originally  con- 
structed fur  the  reception  of   wall  pieces. 

W.VLL-PL.\TE,  a  pifce  of  wood  laid  along  the 
top  of  the  wall  of  a  building  to  receive  the  feet  of 
the  rafters  of  the  roof. 

W.\I,SH,  RoHKRT, author  and  journalist,  l)orn  at 
Baltimore  in  17H4;  died  at  Paris,  France,  in  18.59. 
Aft'-r  studying  law  at  Georgetown,  1).  ('.,  mid  in 
Euriipc,  he  devoted  himsell  to  literature  and  jnur- 
nRlii<ni.  He  foiindpd  in  IMII  the  ".Vmerican  Re- 
view." the  first  quarterly  in  .Vmerica,  carrying  it 
on  fur  twii  years.  In  IH17-I9  he  oditt'd  "Tlu-  .\nifr- 
icaii  K>-piiblic."  In  IS21  he  eslalilished.  with  .Mr. 
Fryi'.  the  "National  Gazette,"  which  shortly  be- 
came a  daily,  and  was  enriched  for  fifteen  years 
with  his  genial  articles  on  iKKiks,  art  and  science. 
Kripm  IH27  to  1h.">7  he  again  conducted  the  "Ameri- 
can ICfvli'W."  In  IM'i  he  was  appointed  United 
.''lati'S  (/'onsiil  al  Paris,  where  he  ri-inained  till  his 
death.  He  pontril)Ut<Ml  to  Lieber's  ICunirlnfiuilia 
A'lirrinntii  thf  articlen  cm  American  biography. 

WALHH,  William  .1.  Koman  C'alnolic  arch- 
bisho).  of  Dublin,  Ixirn  in  that  city  in  1H4I.  and  ••d- 
iira.ed  at  MaynrKith  and  DuntHiyne.  In  lsil7  he 
was  elected  prolewior  o(  theology   at   Maynooth,  of 


which  institution  he  beiame  president  in  succes- 
sion to  the  late  Dr.  Russell.  He  was  appointed 
archbishop  of  Dublin  in  1885.  Dr.  Walsh  is  an 
ardent  Nationalist,  and  has  exerted  great  influence 
in  the  promotion  of  the  Parnellite  movement. 

W.\LTHALL,  Edward  Carv.  United  .States 
Senator,  born  in  Richmond.  Va.,  April  4,  1831.  He 
received  an  academic  education  at  Holly  Springs, 
Miss. ;  was  admitted  t"  the  bar  in  1852;  was  elected 
in  ls5t)  district  attorney  for  the  tenth  judicial  dis- 
trict of  Mississippi,  and  reelected  in  1859;  resigned 
that  office  in  the  spring  of  1861,  and  entered  the 
Confederate  service  as  a  lieutenant  in  the  loth 
Mississippi  regiment;  was  soon  after  elected  lieu- 
tenant-colonel of  that  regiment;  in  the  spring  of 
1862  was  elected  colonel  of  the  29th  Mississippi  reg- 
iment, was  promoted  to  brigadier-general  in  Decem- 
ber, 1862,  and  major-general  in  June,  1864 ;  after  the 
surrender  practiced  law  at  Coffeeville  until  Jan- 
uary, 1871,  when  he  removed  to  Grenada  and  con- 
tinued the  practice  there  until  March,  1885;  was 
appointed  to  the  United  States  i^enate  and  took 
his  seat  March  12,  1885;  was  elected  by  the  legis- 
lature in  January,  1888,  for  the  unexpired  term: 
was  reelected  and  took  his  seat  March  3,  1889. 
His  term  of  service  will  expire  March  3,  1895. 

WALTH.XM,  a  city  of  Massachusetts.  Popula- 
tion in  1S90,  18,707.  See  Britannica,  Vol.  XXIV, 
p.  339. 

WALTHER,  Cakl  Ferdinand  Wilhelm,  Luth- 
eran theologian, born  at  Langenschursdotf.  Saxonj  , 
in  ISU  ;  died  at  St.  Louis.  Mo.,  in  1887.  He  gradu- 
ated at  the  University  of  Leipzig  in  1K33.  In  l,s39 
he  came  to  St.  Louis,  Mo.,  where  he  became  pastor 
of  a  Lutheran  church  in  1841,  and  first  president  of 
the  Lutheran  Synod  of  Missouri.  He  published 
Die  KraiKjillnrh-Ijiilherisrhe  Kirrhe;  Aiuerikaiiitrh- 
Liithiriitrlie  Kranijilini-I'onlille;  A.-L.  Pastoral  Thro- 
Uigif.anA  EpisteUroflille  (1882). 

W.ALTttN,  Georije.  a  signer  of  the  Declaration 
of  Independence,  born  in  Frederick  county,  \'a., 
about  1740;  died  at  .Augusta,  tia..  in  18114.  He 
studied  law  in  (ieorgia.  and  was  admitted  tn  the 
bar  at  Augusta  in  1774.  He  was  very  active  in 
promoting  the  revolution  in  Georgia,  and  from 
February,  1776,  till  October,  1781.  he  was  a  delegate 
to  the  Continental  Congress,  signing  the  Declara- 
tion of  Independence  in  1776.  and  the  .\rticles  of 
Confederation  in  1777.  Being  commissioned  colonel 
of  militia  in  1778,  he  took  part  in  the  defense  of 
Savannah,  where  he  was  dangerously  wounded, 
and  remained  a  prisoner  till  September,  1779. 
The  followiiiK  month  he  was  elected  governor  of 
(ieorgia,  and  again  attained  that   dignity  in   1789. 


He  was  four  tiint-s  judge  of  the  superior  court  of 

1795   h(  ■  --    .      -     - 

Senator. 


<  ieorgia.     In    1< 


he  wa8  chosen    United   States 


WALWORTH,  Hki  rkn  Hyde,  jurist,  born  at 
Bozrah,  Conn.,  in  1788;  died  at  Saratoga  Springs. 
N.  Y.,  in  1S67.  He  studied  law  and  was  adinilled 
to  the  bar  at  I'lattsburg,  N.  Y.,  in  \Hr.K  In  lvJl-23 
he  was  a  member  of  Congress  ;  in  1S23  he  became 
circuit  judge,  and  in  1828  chancellor  of  the  .''late 
of  New  York.  This  position  he  filled  with  great 
credit  for  20  years,  until  the  constitution  of  1H4S 
abolished  tlie  court  of  chancery.  Chnncellor  Wal- 
worth was  considereil  the  crentest  ei|uity  jurist  of 
.America  ;  besides  he  was  of  a  genial,  winning  man- 
ni-r  and  vi-ry  benevolent.  He  was  the  author  of 
liuUt  iiikI  llrilfm  ff  Ihr  S'tr  Ynrk  inurl  ii(  I'hnncery, 
and  prepared  \he  Ihiilf  Urufalogy  2  vols.  1864 \ said 
to  be  the  most  elaliorate  work  of  Its  kind  at  that 
time. 

WAMPUM,  a  name  given  to  nhells  and  shell- 
b4'Bds,  iisetl  as  money,  and  worn  for  ornaments  in 
strings  and  belts  by  the    North  American  Indians. 
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\V.\  N  A.MAKEK,  Joux,  nil  Anierioaii  nuTohant, 
and  I'ostinaster-Hciicriil  iiiuliT  rrcsiili'iil  lliirri- 
soii,  Imrii  in  Pliiliideliiliia,  I'a..  July  11,  1^37.  Un- 
til fourteen  years  of  asc  he  was  educated  in  the  puli- 
lic  sohrKfU  of  his  native  city,  in  which  lie  be^an 
business  in  April.  KStil.  In  I.^dr  he  organized  the 
Bethany  iSabbalh  School,  of  which  he  is  stil!  the 
Superintendent,  lie  was  for  many  years  president 
of  the  Young  Men's  I'lirislian  Association  of  I'liiln- 
dehihia.  II"  is  greatly  interested  in  cducal  ii^nal 
n  irk,  ".nd  has  always  taken  an  active  part  in  poli- 
tics. I>ul  has  never  sought  any  political  position. 
As  roslniaster-tieneral  of  the  United  Stales,  Mr. 
Wananiaker's  administration  has  been  characler- 
ized  as  one  of  remarkable  enterprise  and  success. 


JOHN    WA.NAMAKEK. 


WANTAGE,  a  market-town  in  I!erkshire,  in  tlie 
Vale  of  the  White  Morse,  twenty-six  miles  west  of 
Reading,  and  sixty  west  of  London.  It  man- 
ufactures agricultural  implements,  and  has  an  ex- 
tensive trade  in  corn.     Population,  .3.295. 

WAPAKONETA,  a  town,  the  county-seat  of 
Auglaize  county,  Ohio.  It  is  the  seat  of  a  variety 
of  important  manufacturing  interests,  and  the 
centre  of  trade  of  a  rich  agricultural  district. 
Population  in  1S90,  3,»516. 

WAPENSIIAW,  a  periodical  gathering  of  the 
people  instituted  by  various  Scots  statutes,  for  the 
purpose  of  exhibiting  their  arms,  these  statutes 
directing  each  individual  to  Ije  armed  on  a  scale 
proportioned  to  his  property.  During  the  reign  of 
the  later  Stuarts,  attendance  on  the  wapenshaws 
was  enforced  with  considerable  strictness ;  and  in 
addition  to  military  exercises,  sports  and  pastimes 
were  carried  on  by  authority  at  these  gatherings. 

WAKBI.ER.  See  Britannica,  Vol.  XXIV,  pp. 
866-67.  The  name  "warbler"  belongs  especially  to 
a  family  of  birds  called  SiihiroUme.  It  includes 
ten  recognized  North  .\merican  genera,  namely  : 
Mtiiotiltn.  the   creeping    warblers   (tree-creepers); 


I'nrulii,  with  four  or  more  beautiful  species;  ."mto- 
iiiiliiriii,  the  swamp  or  prothonolary  warblers, 
which  are  small  and  yellow;  Ilihiiiiithiillnrii.''.  nuil 
Ilelmindwphilii.  t\H'  worm-ealing  warblers;  I'euce- 
driimiiH,  the  olive  warbler;  tll^  great  genus  /'>»- 
ilriiicd,  wood-warblers,  containing  about  thirty-five 
American  species;  .S'/iini.s,  the  wag-tail  warblers; 
(>l>iironiiii,  the  bush  warblers,  and  (•'fi'lhliijiiK,  the 
ground-warblers.  Many  of  the  warblers  are  ve,  y 
beautiful  little  birils,  aiul  all  of  iIumu  are  valual)le 
friends  to  the  farmer,  for  tliey  arc  active  insect- 
killers.  Notwillistanding  their  name,  only  a  few 
species  of  warblers  are  specially  gifted  with  song. 
Some  of  them  are  allied  to  the  tanagers,  and  others 
approach  the  nut-hatchers,  the  titlarks,  the  wren, 
and  the  titmice. 

\V.\HI>,  .\uri;MAs,a  goiiora!  in  the  Kevolutionary 
war,  born  lU  Shrewsliury,  Mass..  in  17-7;  died  tlicre 
in  ISOO.  In  177,")  he  was  made  commander-in-chief  uf 
the  Massachusetts  troops,  and  the  Continental 
Congress  jilaced  him  first  on  the  list  of  major-gen- 
erals. As  such  he  was  commander-in-chief  at  the 
siege  of  Boston  until  the  arrival  of  Washington. 
He  resigned  on  account  of  ill  health  in  April,  1775. 
In  this  year  he  was  elected  chief-justice  of  com- 
mon pleas  of  Worcester  county,  Mass.,  and  in  1776 
he  became  president  of  the  .Massachusetts  exec- 
utive council.  For  sixteen  years  he  was  a  mem- 
ber of  the  State  legislature  of  Massachusetts,  and 
its  speaker  in  1785.  From  17HI  till  1795  he  was  a 
member  of  Congress. 

WARD,  Frederick  Townsend,  a  soldier  of  for- 
tune, born  at  Salem,  Jlass.,  in  1831  ;  died  at 
Ningpo,  China,  in  1862.  He  early  developed  a  rov- 
ing, adventurous  disposition.  He  served  with  the 
French  army  in  the  Crimea,  and  was  filibustering 
with  William  AValker.  In  1860  he  went  to  China. 
Raising  a  liand  of  various  nationalities  he  offered 
to  capture  the  city  of  Snngkiang,  which  was  held 
by  10.000  Taeping  rebels.  He  accomplished  this 
task  successfully,  cleared  the  country  about  Shang- 
hai, and  at  the  head  of  some  native  regiments  he 
defeated  the  rebels  in  several  engagements.  Ward 
adopted  the  Chinese  nationality,  and  was  made  a 
mandarin  of  the  highest  grade  and  "admiral-gen- 
eral" in  the  service  of  the  emperor.  His  brilliant 
successes  were  cut  short  at  the  age  of  thirty-one, 
in  an  action  at  Tyki,  near  Ningpo,  where  he  was 
killed  Oct.  7.  1862.  At  Sungkiang,  where  his  re- 
mains were  interred,  a  shrine  was  erected  to  him, 
and  semi-divine  honors  were  paid  there  by  the 
grateful  Chinese  for  some  years.  A  large  amount 
of  money  and  negotiable  securities,  which  he  had 
on  his  person,  disappeared  when  he  was  killed. 

WARD,  .Toiix  Qi:ix(v  Adams,  one  of  America's 
most  noted  sculi)tors,  born  at  IJrbana,  Champaign 
county,  Ohio,  in  1830.  In  1857-8,  he  was  in  Wash- 
ington, D.  C.,  modeling  busts  of  Ale.randcr  H. 
Sliji/iiii.i,  HmivilKiI  Ilinnliii,  and  other  public  men. 
Since  1861  he  has  resided  in  New  York  VAiy.  The 
Frri'diniiii,  his  first  full-lenglh  figure,  was  executed 
in  1861  and  favorably  criticised.  His  Jndiau  Hunt- 
er, completed  in  1864,  is  now  in  Central  Park,  New 
York.  There  is  also  his  Statue  of  Shnkexpeare.  In 
1882  he  finished  the  colossal  Sl(iti(e  of  ]\'nsliinrito7i, 
on  the  steps  of  the  sub-treasury  building  in  Wall 
street.  New  York.  He  has  executed  a  numoer  of 
portrait-statues,  among  them  Commodore  Perrfi,  at 
Newport,  R.  I,;  (len.  lieiinolih,  a.t  Gettysburg,  Pa.; 
deorfie  Witiihiiujlon,  at  Newbury  port,  Mass.;  Ccn. 
flporfie  II.  Tliomns,  at  Washington,  D.  C. ;  Henri/ 
U'firil  Beerher,  at  Brooklyn,  N.  Y. ;  H'jV/jom  E. 
Dodge,  corner  Broadway  and  .35th  street,  New 
York.  His  work  is  vigorous,  characteristic,  and 
original.  It  is,  moreover,  distinctively  American 
in  subject  and  spirit. 
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WARD,  Mary  AitiI'sta,  an  English  novelist, 
born  at  Hobart.  Tasmania,  in  1S51.  She  was  mar- 
ried in  1872  to  Thomas  Humplirey  Ward,  fellow  of 
Brasenose  College.  Oxford,  her  maideu-name  being 
Arnold.     Her    principal    work    is    R<il„rl   Ehmt-re, 

fmblished  in  1888,  in  which  she  delineates  effective- 
y  the  modern  spiritual  unrest.  The  plot  of  the 
story  is  slight,  but  the  dramatic  power  is  unusual- 
ly strong.  The  book  attempts  to  proclaim  an  ideal 
religion.  It  has  become  very  popular,  cliiefly  by 
it>  liold  unveiling  of  modern  skepticism. 

\V.\K1),  Xatiiaxiei.,  clergyman  and  author,  born 
at  Haverhill,  .Suffolk  county,  England,  about  1578; 
died  at  Shenfield,  Essex,  England,  in  H)52.  He 
became  rector  of  Standon  Massey,  in  Essex,  and 
was  silenced  by  Archbishop  Laud  in  1633.  He  em- 
igrated to  Massachusetts,  was  pastor  at  Ipswich 
from  li>34  to  16.37,  and  bore  a  leading  part  in  found- 
ing Haverhill  in  1640.  He  wrote  The  Shiijilf  Cobbler 
of  A'jonoiii  (1647;,  a  satire  on  the  politics,  fashions, 
religions  and  other  opinions  of  the  age,  marked  by 
sincere  bigotry  and  punning  whimsicality.  Ward 
returned  to  England  in  1647,  and  became  tlie  min- 
ister of  the  church  at  Shenfield.  He  held  this 
living  till  his  death  in  the  autumn  of  1652. 

WARD,  William  Haves,  Assyriologist,  born  at 
Abington,  Mass.,  in  ISSo.  He  studied  theology  in 
Union  Theological  Seminary,  Xew  York,  and  at 
Andover.  Mass.,  and  was  pastor  of  a  church  at  Os- 
caliiosa,  Kan.,  from  18.56  to  1.861  ;  then  he  became  a 
teacher,  and  in  18t>5  was  made  professor  of  Latin  in 
Ripon  College,  Wis.  He  has  given  special  attention 
to  -Assyrian  and  Babylonian  archieological  studies. 
In  18.84  he  was  director  of  the  expedition  to  Ba- 
bylonia, which  was  sent  by  Miss  Catharine  L.  Wolfe, 
of  New  York  City.  He  has  contributed  to  the 
Jiibliotliera  Sacra  and  to  the  Proceedings  of  Orien- 
tal Societies.  With  Mrs.  Lanier  he  edited  Sidney 
Lanier's  I'oiins  (1884). 

W.\R1).VER,  the  principal  town  of  the  noted 
Cieur  d'.-Vlcne  gold-mining  region  of  Idaho  in  the 
Pan-Handle  section  of  the  State. 

\V.\RDOEH('l'S.  a  seaport  in  N'orway,  at  the 
east  extremity  of  Finmark,  on  the  island  Wardiie 
or  Vardue.  It  is  protected  by  a  fort,  the  most 
northerly  fortification  on  the  globe,  being  in  lati- 
tude 70°  22'.  Not  even  potatoes  or  barley  comes  to 
maturity  here;  and  the  few  cows  that  are  kept 
have  sometimes  to  be  fed  on  herrings.  Population, 
120.  including  the  garrison  of   twenty-four  men. 

W.\KK.  a  town  of  Massachusetts.  It  has  exten- 
sive manufactories  of  woolen  and  cotton  goods. 
Population  in  189<\  7,32ft. 

W.\KK,  Hkskv,  Unitarian  theologian,  born  in 
Sherburne,  Mass.,  in  1764;  died  at  Cambridge, 
Mass.,  in  1H4">.  In  1787  he  was  ordained  pastor  at 
Hingham,  Mass.,  which  charge  he  retained  fill  1805, 
when  he  became  Hollis  professor  of  divinity  in 
Harvard  College.  In  1840  he  resigned  his  profes- 
sorshiii  on  account  of  impaired  eye-sight  ;  but  con- 
tinued two  years  loiignr  in  the  chair  of  pulpit  el<v 
fiueni-e,  which  he  had  assumed  in  1826.  He  pub- 
lished Iuoiiir\i  into  the  Foinulalion,  fCrirleiiren,  and 
Truths  '//  h-liijioii  (2  vols.  1842)  and  some  sermons, 

W.VKKH.VSl,  an  ancient  town  of  England,  be- 
between  th<'  rivers  Piddle  and  Frome,  fourteen 
mile'*  Hast  from  Dorchester.  It  is  surrfiundcd  by  a 
British  vallum  or  rampart  of  earth,  which,  although 
extrfini'Iy  anoii-nt.  is  still  about  .30  feet  high,  and 
is  perfect  >>n  three  sirles.  .Stockings,  shirt-tiuttons, 
and  Ktraw-plait  are  manufactured.  Population, 
6..-I.12. 

W.VRMINO.  See  Vf.ntii.ation  ami  Waumino  in 
theiiM  Uevisions  and  Additions. 

WAKNKK.  CiMKi.Ks  IiiiiiKV,  author,  born  at 
Plainfield,  Masii.,  in  lH2it.     In  bVirt  he  graduated  in 


the  law  department  of  the  University  of  Pennsyl- 
vania, and  practiced  law  in  Chicago,  111.,  till  1860. 
In  1867  he  became  editor  of  the  "  Press  "  in  Hart- 
ford, Conn.,  and  afterwards  of  the"  Courant."  After 
traveling  extensively  in  Europe  he  became  in  1884 
co-editor  of  "Harper's  Magazine."  He  was  a  hearty 
Abolitionist  during  the  anti-slavery  agitation,  and 
has  become  a  Republican  since  the  format  ion  of  the 
party.  His  writings  include  Mii  Winter  on  the  Xile; 
In  llie  Levant;  A  Koimdabout  Journey;  Life  o/  Cap- 
lain  John  Smith;  \yashington  Irving;  Tlie  American 
Xetispaper;  Mummies  and  Moflems,  and  TJieir  I'il- 
ijrimage  (1886),  a  serial,  depicting  the  exploits  of 
an  author  and  an  artist  on  a  tour  of  the  Atlantic 
Coast  and  inland  and  southern  watering  places. 
On  Horseback  was  published  in  1888. 

WARNER,  Setii,  a  colonel  in  the  Revolutionary 
war,  born  at  Roxbury,  Conn.,  in  1743.  died  there  in 
17'4.  In  1765  he  removed  with  his  father  to  Ben- 
nington in  the  New  Hampshire  grants  now  Ver- 
mont), the  territory  being  in  dispute  between  the 
colonies  of  New  York  and  New  Hampshire.  Dur- 
ing the  contest  over  these  grants  Ethan  Allen  (q. 
v.;  and  Seth  Warner  were  the  leaders  of  the  set- 
tlers on  the  "Grants"  and  the  cliam pious  of  their 
rights,  for  which  they  were  outlawea  by  the  New 
York  legislature.  At  the  outbreak  of  the  Revola- 
tionary  war  .Mien  and  Warner  led  the  "Green 
Mountain  Boys"  to  the  capture  of  Ticonderoga, 
May  10,  1775,  and  on  the  following  day  Warner 
captured  the  important  post  of  Crown  Point  with 
113  cannons.  Allen  and  Warner  were  both  made 
colonels  by  the  settlers,  and  recognized  as  such  by 
the  army  in  the  invasion  of  Canada.  In  the  siege 
of  St.  John's,  Warner  took  part. under  Montgomery, 
and  defeated  Gen.  Carlton  in  the  attempt  for  its 
relief.  When  the  .American  army  retreated  from 
Ticonderoga,  July  6,  1777,  Warner  commanding  the 
rear  guard,  maintained  a  stubbi>rn  resistance  to 
Gen.  Frazer  until  he  (Warner'  was  overwhelmed 
by  Hessian  re-inforcements.  During  the  remainder 
of  the  campaign  he  was  constantly  on  the  alert, 
until  he  was  disabled  from  further  service  by  a 
disorder  in  his  feet. 

WARNER,  SrsAN.  novelist  and  religions  writer, 
born  in  New  York  City  in  1819,  died  at  Highland 
Falls,  N.  Y.,  in  18>>*5.  Her  principal  works  are  Tlie 
llirf,,  llVrf,'  II'orM  (1849);  (Jneerhy  (1852  ;  The  I.tnr 
and  the  Testimony  (1863),  a  compilation  from  the 
Scripture;  Tfie  Golden  Ladder  (1862);  The  Old  Hel- 
met (1863)  ;  Milbourne  House  (l,864),and  Daisij  (1868). 
The  first  is  a  large  novel  devoted  to  the  history  of 
the  moral  progress  of  a  young  girl.  It  was  the 
most  popular  novel  ever  written  by  an  American, 
with  the  single  exception  of  Mrs.  .stowe's  I'ncit 
Tom^ s  <  'nliin. 

WARNINti:  in  Scotch  law,  a  notice  given  to 
terminate  the  relation  of  master  and  servant,  or 
landlord  and  tenant ;  corresponding  in  England  to 
notice  to  leave  and  notice  to  ijuit  respectively. 

W"ARREN.  Francis  E.,  United  States  Senator, 
born  in  Hinsdale,  Mass.,  June 20,  1844.  Hereceived 
a  common  school  and  academic  education  ;  enlisted 
in  l.stl2  in  the  4i'lh  .Massachusetts  Itegiment.  and 
served  as  private  and  non  commissioned  ollicer  in 
that  regiment  till  il  was  mustered  oul  of  the  serv- 
ice:  was  afterwards  Caplniii  in  the  Massachusetts 
militia;  was  engaged  in  farming  and  stock-raising 
in  Massachusetts  till)>arlyin  isos,  when  he  re- 
moved to  Wyoming  (then  a  part  of  Dakota);  is  at 
present  engaged  in  mercantile,  live  stiH'k,  and 
lighting  business ;  was  president  of  the  council, 
Wyominj:  legislature,  in  187:1,  and  member  of  the 
coiincil  in  l*^**!;  was  mayor  of  Cheyenne,  and 
served  as  treasurer  of  Wyoming;  was  appointed 
governor  of  Wyoming  by  President  Arthur  and  re- 
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moved  by  Preeiilent  Cleveland;  was  nRain  ap- 
iioiiiteil  giivernor  of  Wvominj;  by  Tresidetit 
Harrison  and  served  till  tlie  territory  was  ndiuil- 
ted  as  a  State,  wlien  lie  was  elected  j;overnor,  !?ei>t. 
11.  1S!»0;  was  elected  to  the  I'nited  States  Senate 
and  tiHik  his  seat  l>eo.  1.  ISW.  His  term  of  service 
will  expire  March  3,  l>*i'.S. 

WAKKKN,  (.ioivKKNKi-R  Kemble,  general,  born 
at  Cold  Spring,  X.  Y.,  in  1S30;  died  at  Newport,  K. 
I.,  in  1  SSI',  lie  uraduated  at  West  I'oint  in  ISoCi. 
From  lSo9  to  An^ust,  is<il,  he  was  assistant  profes- 
sor of  niatheniatios  at  the  military  academy.  Dur- 
ing the  war  he  foiijfhl  at  the  battles  of  .Malvern 
Hill,  the  second  Hull  Run.  at  Antietam,  Kredericks- 
biirg,  Gettysburg,  (."hancellorsville,  in  the  Wilder- 
ness, at  C'old  Harbor,  Petersburg  and  several 
others.  General  Grant,  in  his  .l/.i/i..i/s,  pronounces 
him  an  otKcer  of  superior  ability.  <|uick  preceplion, 
and  personal  coarage  to  acooniplish  anything  that 
could  be  done  with  a  small  command,  but  declares 
that  his  constitutional  defect  was  an  endeavor  to 
superintend  in  person  the  execution  of  all  his 
orders  and  to  guard  against  remote  ctintingencies. 
(tn  April  1,  1S<>5,  at  Five  Forks,  Gen.  Warren  ven- 
tured to  exercise  discretion,  but  Gen.  Sheridan, 
who  had  been  impatiently  wailing  for  his  arrival, 
at  last  sought  him  out  and  relieved  him  of  his  com- 
mand. This  disgrace  wounded  Warren's  spirit 
deeply  and  permanently.  The  lirevet  of  major- 
general,  bestowed  "for  gallant  and  meritorious 
service  in  the  field"  failed  to  console  him.  After 
two  more  weeks'  ser'ice  in  the  South  he  resigned 
his  volunteer  commission.  He  remained  in  the 
regular  army,  employed  upon  forts.harbors,  bridges, 
etc..  as  a  major  of  engineers. 

W.\KKKN.  .I"SEFH,  a  physician  and  patriot,  born 
at  Koxbury.  Mass.,  in  1741  ;  died  at  Charleslown, 
Mass..  in  1775.  He  studied  medicine  and  began  to 
practice  it  in  17t>4.  In  177S  he  was  one  of  the  com- 
mittee to  prevent  the  landing  of  the  tea  at  Boston. 
In  1774  he  personally  lianded  to  Gen.  Gage  papers 
protesting  against  the  fortifications  then  being 
built  around  Boston.  Toward  the  end  of  1774  lie 
was  at  the  head  of  both  the  provincial  congress  and 
the  committee  of  safety,  and  practically  dictator, 
but  for  the  British  troops.     His  tireless  vigilance 

Eenetrated  the  secret  of  the  British  movement  on 
exington.  He  sent  I'aul  Revere  and  William 
Dawes  thither  by  different  routes  to  warn  the 
people  dwelling  on  the  road  towards  Concord. 
Thus  he  made  possible  the  initial  victory  of  the 
war.  He  was  present  at  the  fight  the  next  day. 
He  also  took  part  in  the  action  at  Bunker  Hill. 
But  at  the  final  struggle  near  Prescott's  redoubt, 
as  he  was  rallying  the  militia,  Dr.  Warren  was 
struck  in  the  head  by  a  musket  ball  and  instantly 
killed.  His  death  was  a  woeful  loss  to  the  Colo- 
nies; but  his  example  stimulated  and  cheered 
patriotic  zeal  everywhere.  He  was  tlie  model  of  a 
patriot  hero.  On  June  17,  1857,  the  Bunker  Hill 
Slonument  Association  unveiled  a  statue  of  Warren 
with  imposing  ceremonies. 

W.\RREN,  a  township  of  Massachusetts,  on  the 
Chicopee  Kiver.  It  contains  the  villages  of  Warren 
a-d  West  Warren.     Population  in  1890,4.678. 

W.XRREN,  a  town,  the  county-seat  of  Trumbull 
county,  Ohio.  It  is  an  important  railroad  centre, 
and  depot  for  varied  manufactures  and  products. 
Population  in   18!M).  (i.08H. 

W.\RKF;X,  a  town,  the  county-seat  of  Warren 
county.  Pa.,  on  the  Alleghany  River.  It  exports 
lumber  and  petroleum,  and  is  an  important 
manufacturing  centre.     Population   in    1890,  .5,288. 

WARRE.NSBCRfi,  a  town,  the  county-seat  of 
Johnson  county,  Minn.,  and  seat  of  the  South  Min- 
nesota State  normal  school.     It   is  an    important 


shipping  point  for  grain,  and  contains  woolen  and 
flouring  mills.     Population  in  ISiX),  4,ti8'_'. 

W.\  K  KlNti  Ton.  a  town  of  F^icuinliia  county, 
I'hi.,  principally  interested  in  the  lumber  trade. 

W.\l;S.\W,  II  town,  the  county-soat  of  Kosciusco 
county,  Ind.,  chielly  interested  in  the  manufacture 
of  tbmr.     Ponulation  in  IMK),  3,669. 

\\'.\RWICK,  a  township  of  Rhode  Island,  ten 
miles  southwest  of  Providence,  on  Narraganset  Bay, 
and  the  .'^tonington  and  Providence  Railway,  con- 
taining the  villages  of  Nat  ick.  Phoiiix.  t'enl  reville, 
Arctic,  t'romplon,  anil  .\pptiMaug.  Il  has  eighteen 
cotton-mills,  one  wonlen-niill,  three  lileaclieries,  two 
print-works,  and  lifteen  churches.  l)rum  Rock,  a 
balanced  rock,  can  be  moved  by  a  strong  man,  and 
when  moving,  makes  a  sound  which  can  be  heard  a 
mile  distant. 

WASEC.V,  the  county-seat  and  largest  village  of 
Waseca  county,  Minn.  If  has  a  good  local  trade 
and  contains  a  number  of  flour-mills. 

W.VSHBL'RXE.ELiiir  Be.s.i.wii.v,  statesman, born 
at  biverniore,  Maine,  in  IMii;  died  at  Chicago,  111., 
in  1887.  In  1840  he  removed  to  Galena,  111.,  where 
he  began  the  practice  of  law.  In  18.52  he  was 
elected  to  Congress  as  a  Whig.  He  served  thereaf- 
ter till  JIarch,  18(i!i,  becoming  recognized  as  the 
"Father  of  the  House"  from  the  length  of  his  con- 
tinuous service.  On  (Grant's  accession  to  the  Pres- 
idency in  18ti9,  Wasliburne  was  sent  to  France  as 
I'nited  States  Minister.  At  the  outlireak  of  the 
Franco-Prussian  war.  Germany  asked  him  to  pro- 
tect Germans  living  in  Paris  and  other  French  cit- 
ies. He  exercised  his  influence  very  skillfully  in 
their  behalf.  By  his  means  many  Germans  were 
enabled  to  communicate  with  their  homes,  or  to 
pass  thither  in  safety  through  tlie  Frencli  lines. 
In  1877  he  returned  to  America.  His  later  years 
were  spent  in  Chicago.  Washburne  wrote  Jxnolhr- 
tlons  of  a  Minixlir  in  France  186H-J877  (2  vols.  1887). 
Two  of  hisbrolhers  (who  spelled  their  name  without 
the  final  e)  were  in  Congress  at  the  same  time  with 
himself.  Israel  W.\sHmRN,  Jk.  (1813-1883),  was  a 
representative  from  Maine  in  18.51-00,  governor  in 
18()l-<i3,  and  after  that  time  United  States  Collector 
at  Portland.  Me.  Cadw.ili.ader  Coi.de.n  Wash- 
Bi-K.\  (1818-1882),  emigrated  to  Wisconsin  in  1841; 
was  in  Congress  in  lS55-(il  and  in  lK(i8-72;  became 
major-general  of  volunteers  in  18B2;  governor  of 
Wisconsin  in  1872-74,  and  was  a  leading  merchant 
in  (lour  and  lumber.  In  1876  he  built  an  immense 
flouring-miU  at  Minneapolis,  where  he  introduced 
the  "patent-jirocess"  of  making  flour  and  the  Hun- 
garian system.  It  was  destroyed  by  an  explosion 
of  flour-dust  in  1878;  but  he  at  once  replaced  it  by 
one  more  cajiacious.  Another  brother  Charles 
Ames  WAsnniUN  (born  in  1822),  was  an  editor  at 
San  Francisco,  Cal.  In  1861  he  was  sent  as  United 
States  Minister  to  Paraguay,  where,  in  1868,  the 
foreign  residents  were  accused  of  conspiring 
against  President  F.  S.  Lopez.  Mr.  Washliurn  es- 
cajied  through  the  opportune  arrival  of  the 
United  States  war-steamer  "Wasp,"  while  two  of 
his  subordinates  unalile  to  escape  were  seized  and 
tortured.  He  afterwards  invented  the"typograph," 
a  form  of  typewriter. 

WASHBURN,  William  Drew,  United  States 
Senator,  born  at  Livermore.  Maine,  Jan.  14,  1831. 
He  attended  the  common  schools  in  the  winter  and 
worked  on  a  farm  in  tlie  summer  until  twenty  years 
of  age  ;  graduated  at  I'owdoin  College  in  18.54  ;  after 
studying  law  for  two  years  he  removed  to  the  West, 
locating  in  Minneapolis  in  18,57;  was  appointed 
surveyor-general  of  .Minnesota  by  President  Lin- 
coln in  1861,  and  held  theofiiee  for  four  years:  has 
been  actively  fngaged  in  various  manufacturing 
industries  in   the   city   of  Minneapolis  since   that 
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time;  was  a  director  and  large  owner  of  the  Min-  I 
neapolis  Water  Power  Company  ;  was  the  projector  ', 
and  afterwards  president  of  the  Minneapolis  &  St.  1 
Louis  Kailroad:  organized  and  built  the  "r-oo"  , 
Liue,  of  which  he  is  now  president ;  was  elected  to  > 
the  legislature  in  18o«  and  in  1871;  was  elected  to  , 
the  •4'i'th,  47th,  and  48th  Congresses ;  was  elected  to  ] 
the  United  States  Senate  and  took  his  seat  March 
4,  issy.     His  term  of  service  expires  March  3,  1895. 

WASHINGTON,  capital  of  the  United  States. 
Population  in  1890,  •230.392.  See  Britanuica,  Vol. 
XXIV,  p.  382.  See  also  article  United  States  in 
these  Revisions  and  Additions. 

WASHINGTON,  a  city,  the  county-seat  of  Da- 
viess county,  Ind.  It  produces  large  <|uantities  of 
bituminous  and  cannel  coal,  and  is  an  important 
shipping  point  for  coal,  grain,  and  cattle.  Popula- 
tion in  1890.  6,052. 

WASHINGTON,  a  city,  the  county-seat  of  Wash- 
ington county,  Iowa.  It  contains  many  mills,  foun- 
dries, factories,  machine-shops,  and  elevators,  has  a 
thriving  local  trade,  and  is  noted  for  its  educational 
advantages.     Population  in  1890,  3,234. 

WASHIN(tTON,  a  town  of  Missouri,  on  the  Mis- 
souri River.  It  is  an  important  shipping-point  for 
pork  and  grain,  contains  many  manufactories, 
and   has  excellent   educational  facilities. 

WASHIN(tTON,  a  town  of  New  Jersey,  chiefly 
engaged  in  the  manufacture  of  organs  and  pianos. 
Population  in  1890,  2,830. 

W.\SHINGT0N,  a  town  of  North  Carolina,  on 
the  Pamlico  River.  It  has  a  large  river  trade. 
Population  in  1890,  3,5^4. 

WASHINGTON,  a  city,  the  county-seat  of  Fay- 
ette county,  Ohio.  It  contains  a  number  of  planing- 
mills  and  a  woolen  factory.  Population  in  1890, 
5  793 

WASHINGTON,  a  town,  the  county-seat  of 
Washington  county.  Pa.  It  has  many  manufactor- 
ies and  a  number  of  educational  institutions,  in- 
cluding Washington  and  .lefferson  College.  Popu- 
lation in  1S!W,  7,045. 

W.\SHINGTON,  State  of.  P'or  general  article 
on  Washington  see  Britannica,  Vol.  XXIV,  pp.  385- 
87.  The  United  States  census  of  1890  reported  the 
area  and  population,  as  follows:  Area, 69,180 scjuare 
miles;  population,  349,.3V)0.  An  increase  during 
the  decade  of  274,274.  or  3t>5.13  per  cent.  Capital, 
Olympia. 

Population  of  cities  and  towns  having  each  a 
population  of  more  than  1,500  in  18iK): 

1890  ism         Increase 

Seattle  city  «,8S7 

Taroma  city 86,006 

Spokane   Falla  city 1«,9» 

Wallawalla  city 4.709 

Olymiila  rtty 4,698 

Port  TowuBeiid  city -.  4|!>!W 

Kalrhaven   city tfflt 

Whalrom   city      *JX« 

Vancouver  city.  8,545 

EllenahiirE  city  S./fts 

iJenlralla  city  a.iri6 

.•*nohomUh  city li<9S 

Davton  city        I.HW 

Puyallup  town       l.TSa 

Siirajcui- town 1,6W 

CoKax  town       ljM9 

A*)er<|per  '.own IJBBH 

Montcnann  town l.liQ 

Hlalnnclty     l/M 

North  Yakima  city I/B5 

Brief  Hihtohii-  Oi-ti.ini. — In  1692  San  .luati  de 
Fuca.  n  Greek  nnvigntor  in  the  Spnnifih  xervice. 
firBt  nntfred  Iho  atrailH  which  bear  bin  namn,  and 
H<Teta,  a  Sjianiah  navignl'ir,  visitptl  the  const  in 
1776.  Twfi  Kngliahmt-n.  Capl.  Bt-rkeiey  and  Capt. 
Mcares,  entered  thi-  atrnltH  in  1787  and  178M  respec- 
tively.    Ciray's  IlBrl>or  wan  <li»covered  by  (irpv.  an 


«,.%.« 

39.104 

I.U98 

.■M»« 

SIM 

19.578 

»,.Vt8 

1.121 

IJJS2 

S.4fi6 

917 

.1.641 

4.076 

*»Vi 

1.7M 

1.8M 

a,768 

2,0X 

149 

IM* 

996 

HU 

»7 

1.4K 

IfiM 

444 

I.10& 

1.61H 

IjBSJ 

1.M3 

lAas 

American,  in  1791,  and  Clark  and  Lewis  penetrated 
the  country  in  1815.  A  long  controversy  with  the 
Hudson's  Bay  Company  resulted  in  the  final  ad- 
mission of  the  claims  of  the  United  States  to  the 
territory,  and  it  began  to  be  occupied  by  Ameri- 
cans in  1845,  and  was  organized  in  1853.  The  terri- 
tory formerly  included  most  of  Idaho,  but  has  been 
confined  to  its  present  limits  since  1S<>,3. 

The  table  above,  showing  the  rapidly  increasing 
population  of  the  cities  and  towns,  indicates  the 
remarkable  progress  of  this  new  State. 

The  length  of  Washington,  east  and  west,  is  345 
miles,  and  its  width  about  200  miles.  Mount 
Rainier  (Taconia)  is  the  third  highest  mountain  in 
the  United  States  being  14,444  feet  high.  Mount 
St.  Helens  is  9.750  feet;  Mount  Adams,  9,750; 
Mount  Baker.  11,100;  Mount  Olympus,  8,138  feet. 

Area  and  Population  bv  Coi-nties. — The  sub- 
joined table  gives  the  land  area  in  scjuare  miles 
and  the  population  of  the  State  of  A\'ashington  in 
1890  by  counties: 


Counties. 


Adams. . . 
Asotin  . . 
Cbchalis . 
Clallam.. 
Clarke  .. . 


Columbia . 
Cowlitz  ... 
Douglas  . . . 
Franklin.. 
Uarfield... 


Island 

Jefferson.. 

King 

Kitsap 

Kittitas.. 


Klickitat.. 

Lewis 

Lincoln  ... 
Mason  . . .. 
Okanogan  . 


Pacific 

Pierce  

.San  Juan.. 
Skagit  .  .. 
Skamania  . 


Snohomish... 

Spokane 

Stevens  

Thurston  ... 
Wahkiakum. 

Walla  Walla. 
Whatcom.. 
Whitman 
Yakima  ... 


Lrea. 

1890. 

1/198 

3,098 

640 

l.oSO 

2.104 

9.249 

l.Sil 

2,T7I 

648 

11,709 

864 

6,709 

1.124 

5,917 

4.552 

3.161 

1,244 

696 

672 

3,897 

230 

1.787 

1£XH 

8,368 

1.944 

6.S.989 

:{92 

4.624 

3.S44 

8,777 

2.176 

5.1S7 

2.308 

11,499 

2.296 

9.S12 

996 

1£» 

-JI58 

1,467 

886 

4358 

1376 

50,940 

6U0 

aj07a 

1.916 

8,747 

1.636 

774 

I. -no 

8,514 

IjBltO 

37 .4W 

6.194 

4,141 

7IW 

9.67S 

244 

2,536 

1,296 

12J234 

2.468 

18.591 

8,124 

19.109 

S.7C0 

4.429 

1880. 


931 

6S8 

5,490 


7408 
3A63 


1XB7 
1,713 
6,910 
1.738 


4,0U 

3,600 


1.64S 
MW 

809 

1,387 
4,181 
1.14& 
8,27« 
1,598 

8,716 
3,137 
7,014 
3,811 


List  op  Governors. — The  following  is  a  complete 
list  of  the  governors  of  the  Territory  and  State : 


GOVBRNOBS   OF    WaSIIINOTON    TERRITORY. 


Isaac  I.  Stevens  185.V."i7 

J.  ('.  Anderson            .  ,        Wi" 

Fayctli-  M.  Mullen  18S7-61 

Klchard  1>  (iholson   1861 

William  II    Wallace.  1861 

William  I'lrkcrlnif  tw.1-67 

Marshall  F.  M<iore  I«fi7-69 

Alvln    Flanders  1169-70 


F.dtvard  S  Saloman 
James  F.  U'gate 
Kllsha  P.  Ferry 
William  A.  Newell. 
Watfion  C  .''qniro  . 

Kugene  Semple 

Miles  C.  Mooro 


I87>.-7. 
1871-71 
187»« 
1880-84 
1884-87 

isa-m 

188> 


Ellsha  P.  Ferry 


.«TAT8    UOVKIINOR. 
.   1SK9-93 


The  governor's  salary  Is  W.OOO. 

Pkookkhs  np  Popfi.ATios  iiv  PrrADEs. — 1860,  11,- 
594;   1870,23,956;   I H-Sfl,  76.116;    IWHl.  ."V49,890. 

For  nunieroua  other  items  of  iiitpri<»t  relating 
to  the  .Stale  nf  Washinoton, see  tlip  article  United 
Statin  in  these  Revisions  and  Additions. 
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WASllIXOT«»X,  Joseph  Enwix.  nieiiilH>r  of  Con- 
cress,  liorn  nt  WossyiiKton/  the  ramily  hoincstoiul, 
KolxTtsoii  county,  Tcnn.,  Nov.  lu,  ISol.  He  was 
eiluojiteil  at  h.Miif  and  at  lioorgctown  Collt'f;i', 
Oistrict  of  Columbia,  where  lie  i;raiiuated  .luneL'ii, 
1S73;  studied  law  with  the  tirst  law  class  organized 
at  VanderMll  Cniversitv,  Nashville,  Term.,  in 
1ST4:  gave  up  his  law  studies  to  engage  in  farni- 
ini;;  was  elected  a  nienitier  of  the  house  of  re|)re- 
aentatives  of  the  State  legislature  in  I87ti;  was 
elected  to  Congress  in  IS,><S,  and  reelected  in  18t>y 
and  in  ISi>l. 

W.XSIIOK  SII.VKK  MINKS,  a  rich  deiwsit  of 
silicious  argentiferous  galena,  discovered  in  185!) 
in  a  range  of  hills  on  the  east  side  of  the  Sierra 
Nevada,  on  the  lM>rders  of  California  and  Nevada, 
near  the  sources  of  Carson's  Hiver,  UiO  miles  east 
by  north  of  Sacramento. 

WATKK,  I'l  KiFvi.Nii.  The  action  of  alum  on 
turliid  or  impure  water  has  often  been  the  subject 
of  chemical  investigation.  Travelers  on  the  Mis- 
sissippi Kiver  may  have  seen  people  tie  a  bit  of 
alum  to  a  thread,  and  suspend  it  in  a  tumbler  of 
water  until  in  a  few  minutes  the  water  becomes 
clear  as  crystal.  Several  years  ago  .Jeunet  pub- 
lished in  the  .\fnnil'iir  Scieutijiqtie  the  results  of 
careful  experiments  in  the  use  of  alum  as  a  purifier. 

He  found  that  four-tenths  of  a  grain  of  alum  to  a 
liter  of  water  about  twenty-three  grains  to  the 
gallon)  rendered  it  drinkable  in  from  seven  to  sev- 
enteen minutes,  even  when  it  was  quite  full  of  for- 
eign matter. 

Recently  the  matter  has  been  carefully  exam- 
ined and  reported  upon  by  Professors  P.  T.  Austen 
and  F.  A.  Wilder  of  Kutgers  College,  who  find  that 
the  amount  of  alum  used  by  .leunet  is  unnecessar- 
ily large.  In  their  experiments,  two-tenths  of  a 
grain  to  the  liter  (one  and  one-fifth  grains  to  the 
gallon^  caused  the  separation  and  settling  of  the 
impurities  in  the  New  Brunswick,  N.  J.,  water. 
Double  this  (quantity  may  be  used,  as  a  rule.  This 
amount  of  alum  is  too  small  to  be  perceptible  to 
the  taste,  or  to  exert  any  physiological  action. 

The  alum  may  also  be  used  in  clarifying  water 
by  filtration.  If  a  very  small  amount  be  added  to 
turbid  water,  it  can  be  filtered  through  ordinary 
paper  without  difficulty,  and  yields  a  l)rilliantly 
clear  filtrate,  in  which  there  is  no  trace  of  sus- 
pended matter.  It  is  not  necessary  to  let  it  stand 
before  filtration,  as  the  action  of  the  alum  is  im- 
mediate. 

The  simplest  form  of  filter  for  considerable 
quantities  of  water  is  a  tube,  one  end  of  which  is 
stuffed  with  cotton.  A  drain  pipe  is  the  best,  as  it 
can  be  so  easily  cleansed.  The  plug  of  cotton 
should  be  two  or  three  inches  thick,  and  may  be 
kept  in  place  by  a  ring  of  wood  fitted  into  the 
bottom  of  the  pipe. 

For  household  purposes,  a  large  glass  funnel  may 
be  used,  or  a  filter  may  be  made  by  cutting  off  the 
bottom  of  a  glass  flask  or  other  bottle.  The  neck  of 
the  funnel  or  bottle  is  to  be  plugged  with  cotton, 
which  should  first  be  worked  in  warm  water  to  re- 
move the  adhering  air,  and  to  wet  it  well.  It  should 
be  packed  in  quite  closely,  a  little  at  a  time,  until 
it  forms  a  layer  two  or  three  inches  thick. 

To  use  the  filter,  mix  the  water  with  the  right 
amount  of  alum,  and  pour  it  into  the  funnel  or  in- 
verted flask,  collecting  it  as  it  runs  out  below.  Of 
course,  a  clean  vessel  should  be  used  for  the  mix- 
ture, and  it  would  be  well  to  have  it  kept  for  the 
exclusive  purpose.  An  ordinary  water-jar  may  be 
used,  with  the  filter  conveniently  arranged  below 
the  faucet. 

To  insure  accuracy  in  the  amount  of  alum  used, 
it  ie  best  to  make  a  solution  of  half  an   ounce  of 


alum  to  a  quart  of  water.  Dissolve  the  alum  in  a 
cup  of  boiling  water,  pour  this  into  a  quart  meas- 
ure, and  till  up  w  llh  cold  water.  Keep  it  in  a  pro|>- 
erly  labelled  bollle.  1  illy-four  drops  of  this  solu- 
tion, or  a  scant  teaspoonful.  will  contain  two  and 
Ihree-Ieiiths  grains  of  alum,  which  is  thequanlily 
for  a  gallon  of  water.  It  is  not  important  to  be 
very  exact,  as  twice  the  quantity  would  be  harm- 
less enough  ;  in  fact,  .lamiet's  rule  would  call  for 
about  ten  times  ns  much.  A  small  measuring-glass 
is  more  convenient  than  a  teaspoon;  aiul,  with 
this,  one  fluid  draclmi  will  be  the  proper  amount. 

Analysis  sliows  llial  the  water  is  not  only  clari- 
fied but  is  also  purified  by  this  process,  the  greater 
part  of  the  organic  matter  being  removed  from  it. 

WATKKIU'KY,  a  city  of  Connecticut.  Popula- 
tion in  IWIO,  2S,646.  See  Britannica,  Vol.  XXIV, 
p.-lOO. 

WATEKBl'KY,  a  town  of  Vermont,  and  an  im- 
portant manufacturing  centre,  on  the  Winooski 
Hiver. 

WATEREE,  a  river  of  the  United  States,  formed 
by  the  junction  of  the  Catawba  and  Fishing  Creek 
in  North  Carolina.  It  runs  southeast  into  South 
Carolina,  where  it  unites  with  the  Congaree  to 
form  the  Santee.  Steamboats  ascent  the  Wateree 
to  Camden,  "iOO  miles  from  the  sea. 

WATERLOO,  a  city  of  Iowa.  Population  in  1890, 
6,1)79.     See  Britannica,  Vol.  XXI\'.  p.  402. 

W.YTERLOW,  EitNEST  A.,  artist,  born  in  London, 
and  educated  in  Germany.  He  entered  the  Royal 
Academy  Schools  in  1872,  after  a  course  of  study 
at  Carey's  Schools,  Bloomsbury,  won  the  Turner 
gold  medal  offered  for  the  best  landscape  in  1873 
and  has  always  shown  his  predilection  for  the 
painting'of  scenery.  His  ddhray  G'".*.* i'/«  was  ac- 
quired for  theChantrey  Collection.  He  was  made 
associate  of  the  Royal  Society  of  Painters  in  Water 
Colors  in  1880  and  received  his  associateship  of  tha 
Royal  Academy  in  1890. 

WATER  MELON.  See  Melon  in  these  Revision* 
and  Additions. 

WATER-SU  PPLY.  See  Britannica,  Vol.  XXIV, 
pp.  402-410. 

WATERTOWN,  a  town  of  IMassachusetts.  It 
has  manufactories  of  iron  and  of  paper  bags,  and 
is  the  seat  of  a  United  States  arsenal.  Population 
in  1890,  7,058. 

city   of  New   York.    Popula- 
See  Britannica,  Vol.  XXIV, 


city   of  Wisconsin.     Popula- 
See  Britannica,   Vol.   XXIV, 


WATERTOWN,  a 
tion  in  1890,  14,725. 
p.  410. 

WATERTOWN,  a 
tion    in    1890,   8,755. 
p.  411. 

WATER  VALLEY,  a  town  of  Mississippi.  It 
has  machine-shops  and  car-works,  and  manufac- 
tures sash,  blinds,  doors,  and  plows.  Population 
in  1890,  2,828. 

WATERVILLE,  a  town  of  Maine,  on  the  right 
bank  of  the  Kennebec  River,  at  Ticonic  Falls, 
eighty-two  miles  northeast  from  Portland.  Around 
the  falls  are  clustered  saw-mills,  plough,  axe,  hoe 
and  scythe  factories,  machine-shops,  tanneries,  etc. 
A\'aterville  has  a  Baptist  college,  with  120 students, 
library  of  15,500  volumes,  and  an  academy.  Popu- 
lation in  1890,  7,091. 

WATERVILLE,  a  thriving  village  of  New  York, 
about  twenty  miles  south  of  Utica,  in  the  midst  of 
a  rich  hop-growing  district.  It  is  the  site  of  an 
academy  and  contains  manufactories  of  boots  and 
shoes,  and  of  hop-presses.  Population  in  1890, 
2,024. 

WATERVLIET,  a  town  of  New  York.  See  Brit- 
annica, Vol.  XXI,  p.  737. 

WATSON,  Ei.KA.NAii,  author  and  promoter  of 
internal  improvements,  born  at   Plymouth,  Mass., 
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in  1758 ;  died  at  Port  Kent,  N.  Y.,  1842.  In  1770  he 
was  the  bearer  of  dispatches  from  the  American 
government  to  Benjamin  Franklin  at  Paris.  He 
visited  England  in  17J>2.  went  to  Holland  and 
Flanders  in  17S4;  then  engaged  in  trade  in  South 
Carolina,  and  in  17S9  settled  at  Albany,  N.  Y., 
where  for  eighteen  j-ears  he  was  an  active  pro- 
moter of  public  enterprises,  including  the  improve- 
ment of  the  navigation  of  Hudson  River,  the  pro- 
jection of  an  interior  canal  for  New  York  State, 
the  establishment  of  the  Albany  bank,  tlie  organi- 
zation of  stage  routes  to  the  West,  and  the  advance- 
ment of  agriculture  and  education.  In  1.S07  he 
removed  to  Pittstield,  Mass.,  where  he  engaged  in 
farming  and  introduced  merino  sheep  into  Berk- 
shire county.  He  was  the  author  o£  a  Tour  in 
Holliiiul  hy  an  American;  of  History  of  the  Riie, 
Progress  and  Existing  Comlilion  of  the  Western 
Canals  in  the  State  of  Xeic  York,  17SS-1819,  and  of 
Rite,  Progress  and  Existing  Stale  of  Modern  Agricul- 
tural Societies  (1820). 

\V.\TSON,  J.tMES  Cr.^io,  astronomer,  born  at 
Fiiigal,  Ontario,  Canada,  iti  1S3S;  died  at  Madison, 
Wis.,  in  1S.S0.  In  1857  he  graduated  at  the  Univer- 
sity at  .Vnn  .\rbor.  In  ISdS  he  became  professor  of 
astronomy  and  director  of  the  observatory  there. 
In  1879  he  relinquished  these  positions  and  accepted 
similar  ones  in  the  I'niversity  of  Wisconsin.  He 
discovered  23  asteroids,  several  of  the  smaller 
comets,  and  calculated  the  orbit  of  Donati's comet, 
which  computation  is  accepted  as  authoritative.  In 
1874  he  had  charge  of  the  American  party  that  ob- 
served the  transit  of  Venus  from  Peking,  China. 
In  187t)  he  was  one  of  the  judges  of  award  at  the 
W<irld's  fair  in  Philadelphia,  and  wrote  a  Repurt  of 
Horoloijiral  liistrninents.  In  1878  he  had  charge  of 
the  government  expedition  to  Wyoming  to  observe 
the  total  solar  eclipse.  Watson  published  a  Popu- 
lar Treatise  on  Comels  (IStiO);  Theoretical  Astronomy 
(.\iilMi  ;  &nd  Tallies /or  Calculation  of  Simple  and 
Compound  Interest  and  Discount  (1879). 

WATTEKSON,  He.skv,  journalist,  born  at  Wash- 
ington. I).  C,  in  1840.  .\t  the  age  of  Is  he  became 
editor  of  the  Washington  "Deniocratic  Keview;" 
but  in  IStil  lie  went  to  Tennessee  to  assume  the 
editorship  of  the  "Hepublican  Banner"  at  Nash- 
ville. During  the  CJivil  war  he  served  in  the  Con- 
federate army  as  a  staff  ollioer  and  afterwards  as 
chief  of  scouts.  After  the  war  he  revived  the 
"Banner."  In  18(i8  he  founded  with  Walter  X. 
Haldeman  the  "Courier-.Iournal"  at  Louisville,  Ky., 
and  has  since  been  Its  editor.  From  .\ugust,  lK7t'>, 
till  March, 1K77, he  sat  in  Congress,  filling  a  vacancy. 
He  is  a  forcibln  public  speaker  on  the  Democratic 
side,  and  an  aggressive  advocate  of  free-trade  ideas. 
He  wmte  Odililiis  Iff  Sinithrrn  Life  mid  Chiinielrr 
(1.S.S2I.  As  a  political  writer  Col.  Waflerson  is  in- 
cisive and  an  uticompromlsing  Democrat. 

WATT.",  (iKoRoE  Fkeokrick,  artist,  born  in  1820. 
In  1H4;{  his  cartoon  of  Carnclarus  led  in  Triumph 
lUriiiiiih  the  Streets  of  Hnuie  obtained  one  of  the  three 
highcst-clasH  prizes  of  £3(X|  at  Westmincter  Hall. 
ThrfH  vfiirH  later,  In  a  similar  competiti«m,  his 
colossal  nil  pictures, /•>/). .  and  Alfred  inciting  the 
StiToiif  to  pri  rent  the  Lnniliuq  of  the  /htnes,  secured 
him  oni- of  the  thri'p  highest  class  prizes  of  £500. 
Mr.  Watts  executed  one  of  the  frescoes  In  the 
Poet's  Hall  of  the  house  of  parliament,  and  painted 
in  fresco  the  west  end  of  Lincoln's  Inn  Ilnll.  Ills 
.liidijment  of  Paris,  contributed  to  the  tirosvenor 
(iailery  In  1H87,  was  n  canvas  of  remarkable  power 
nnci  originnlity  of  treatment. 

W.M  (ill,  D\N.  a  lawyer.  t)orn  in  Wells  county, 
Ind.,  March  7.  |H4l!.  lie  reeelved  a  common-school 
education  and  after  some  e.x|>erlence  of  farm  work 
be  served  in  the    rnimi    army  during   the  War  of 


the  Rebellion.  Subsequently  he  took  up  the  study 
of  law.  and  entered  his  profession  at  Tipton,  Ind., 
in  1872.  In  1884  he  was  elected  judge  of  the  3Glh 
Judicial  Circuit  of  Indiana,  and  held  the  office  six 
years.  In  1890  he  was  elected  a  Representative 
from  the  9th  Congressional  District  of  Indiana  to 
the  52nd  Congress. 

WAUKEGAN,  a  city,  the  counly-seat  of  Lake 
county.  111.,  situated  on  the  western  shore  of  Lake 
Michigan.  It  has  valuable  mineral  springs,  varied 
manufactories,  and  exports  grain,  wool,  butter  and 
manufactured  articles. 

W.\rKESll.\,  a  city,  the  county-seat  of  Wauke- 
sha county.  Wis.  It  is  a  noted  health  resort,  con- 
tains many  manufactories  and  is  the  seat  of  Car- 
roll College  and  of  the  Slate  Industrial  School  for 
boys.     Population  in  1890.  7,475. 

W.AUPUN.  a  city  of  Wisconsin.  It  is  the  trade 
center  of  a  tine  farming  region,  and  produces  a 
variety  of  manufactures.     Population  in  1S90,  2.637. 

WArS.Vr,  a  city  of  Wisconsin  on  the  Wisconsin 
River,  a  very  important  lumbering  manufacturing 
center.     Population  In  1890.  9,253. 

AVAVRK,  a  town  in  the  province  of  South  Bra- 
bant, Belgium,  fifteen  miles  southeast  of  Brussels. 
It  Is  better  known  as  the  scene  of  a  desperate  and 
protracted  conflict  between  the  French  and  Prus- 
sians, .Tune  l.s-19,  1815.  Population.  5.241.  who  are 
mostly  engaged  In  the  manufacture  of  hats,  leather 
and  cotton-yarn. 

AV.\X.  MiNEK.M.,  a  natural  product,  found  in 
small  quantities  oozing  from  rocks  of  coal  forma- 
tion. It  is  called  Ozokerite  by  mineralogists, 
and  has  been  found  in  such  quantities  in  one  or  two 
■wells  In  the  neighborhood  of  Edinburgh  as  to  lead 
to  the  hope  that  It  might  have  some  practical  use. 
It  is  of  a  dark-brown,  almost  black  color,  in  large 
lumps,  of  the  consistency  and  lustre  of  hard  wax. 
See  OioiKHiTE,  or  Ozokekite,  Britanuica,  Vol. 
XVlll,  p.  112:  Vol.  XVI,  p.  42<.t. 

WAYFARERS'  LOP(iE.  a  name  first  given  in 
Boston,  Mass.,  to  a  lodging  house  opened  In  that 
city  In   1880.  and  so  arranged  that   lodgers  could 

f lay  for  their  food  and  beds  by  a  certain  amount  of 
abor.  The  purpose  of  this  plan  fpf  houses  was  ti>  pro- 
vide respectable  persons  who  might  find  themselves 
in  the  city  without  money,  a  place  forsleeping  with- 
out the  necessity  of  resorting  to  the  police  station. 
In  issii  the  New  York  legislature  passed  a  Villi 
authorizing  the  Commissioners  of  Chiirities  and 
Correct  lot)  in  Xew  York  City  to  establish  mimici- 
pal  lodging  houses  in  connection  with  the  police 
di'partment.  The  system  In  Boston  It  put  in  prac- 
tice at  once  has  proved  a  success.  Those  persons 
who  desire  to  avail  themselves  of  such  acctmimo- 
datioris  make  their  application  to  the  jiolice  sta- 
tions, where  those  who  are  regarded  as  worthy 
receive  tickets  of  admission  to  the  Wayfarers' 
Lodge.  In  this  way  vagrants  and  criminals  are 
barred  out.  and  all  who  are  deserving  find  a  tem- 
porarv  home  of  comfort,  where  thev  obtain  good 
food,  hot  baths,  clean  towels,  and  clean  beds,  and 
in  case  of  the  most  deserving  separate  beds. 

W.VYL.AND.  Francis,  president  of  llrown  I'ni- 
versltv.  born  in  Xew  York  City  In  17!Hi;  died  at 
Providence,  K.  I.,  in  ISiiTi.  He  slu<lled  medicine 
and  theology  at  Cnion  Collegi-.  Schenectady,  N.  Y., 
and  entered  the  Baptist  ministrv  In  ISIO.  In  1,'<27 
he  became  president  of  Brown  l"tnverslty.  Provi- 
dence. He  filled  this  office  for  t  wiMily-elght  years 
with  distinguished  honor  to  himself  and  the  high- 
est a<lvanliiK''  lo  the  university,  which  speedily 
enjoyed  a  great  Iv  enlarged  prosperity.  H<>  was  a 
prolific  writer.  Ills  chief  wrirks  are  :  Elements  of 
I'ntitirnI  l''citni'fnu:  Moral  l.mr  of  Accumulation;  The 
l.imiliilinns  of  Human    llesiinnsiliilily;  Ihimrslic  Slav 
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■n  Con»Ui^rt<l  a*  a  Scrii)tural  Iiulitution,'  and 
TnoHjhU  on  thf  /Vc.<cri/  Colli-ijintf  Si/ftiin  in  tlif 
Ihtilfd  SlaUt.  The  liitu-r  fiivoriHl  a  frciT  iind  more 
practical  curricuhiin  (or  studouts  of  noti-iirofes- 
kionni  aim. 

WAYNE,  Anthony,  gpueral.  born  at  Easttown, 
Clit>ster  county,  Pa.,  in  1745;  died  at  l*n's<iue  Isle 
<no\r  Kriel.  I'a.,  in  1790.  At  the  outbreak  of  the 
Revolutionary  war.  he  raised  a  resinieut  in  Penn- 
sylvania and  was  ooininissioned  colonel  in  Jan- 
uary. I77ti.  .\t  Three  Uivers,  C'anada,  he  dislin- 
Huislied  hiniiself  and  was  wounded.  In  May,  1777, 
he  was  made  brisadier-general.  He  rendered 
eflicient  service  at  Hrandywine,  Sept.  11.  .-Vt  Mon- 
mouth, June  -S,  177S,  he  bore  a  prominent  part 
and  was  praised  by  Washington.  Ilis  most 
briitiaut  exploit  was  the  storming;  of  Stony  Point, 


N.  Y.,  July  15,  only  bayonetj  beinj?  used.  For  this 
he  received  the  thauKs  of  Congress  and  a  gold 
medal.  Ilis  popular  lille  was  "Mad  Atilluiny." 
After  Cornwallis'  surrender  he  was  sent  to 
Georgia,  where  he  cleared  the  State  (except  Sa- 
vannah) of  the  enemy.  The  legislature  voted  him 
thanks  and  a  farm,  on  which  lie  lived  for  some 
years.  The  brevet  rank  of  major-general  was  con- 
ferred on  him  Oct.  U»,  17.S3.  He  llien  returned  to 
Pennsylvania  and  resumed  his  civil  life.  In  1792 
he  succeeded  St.  Clair  iti  the  command  of  the 
Western  army  in  Ohio.  On  Aug.  I'O.  1794,  he  at- 
tacked the  Indians  at  .Maumee  Kapids  and  won  a 
brilliant  victory. 

WEATHEKKORD,  a  townof  Texas,  and  an  im- 
portant point  on  the  Texas  Pacific  Railroad. 
Population  in  1890,  3,314. 


WEATHER    INTELLIGENCE. 


There  are  no  other  coasts  so  fully  guarded  by  the 
display  of  storm  signals  as  are  those  of  the  United 
States.  The  act  of  Congress  re(|uiring  this  service 
contemplates  the  establishment  of  signal  stations 
at  life-saving  stations,  and  light-houses  at 
points  along  the  coast  in  such  manner  that 
the  coast  and  sea  in  their  vicinity  may  be 
at  once  kept  under  observation,  warning  of 
approaching  storms  be  given  to  vessels  within 
signal  distance,  and  information  of  disasters 
occurring  be  rapidly  conveyed  to  the  life-saving 
stations,  to  light-houses,  ports  from  which  aid  may 
come  in  case  of  need,  and  to  the  main  otiice.  Ves- 
sels passing  in  view  can  be  at  once  warned  by  sig- 
nals of  coming  danger  or  be  aided  if  in  distress. 

It  has  been  a  source  of  complaint  among  the 
sea'aring  men  on  all  those  coasts  on  which  the 
storm  signals  have  been  attempted  to  be  dis- 
played, that  while  it  might  be  learned  by  vessels 
lying  in  port,  with  reasonable  certainty,  whether 
or  not  a  storm  was  so  impending  as  to  render  it 
unsafe  to  risk  exposure  at  sea,  there  was  no  plan 
of  storm  signals  devised  by  which  it  could  be  com- 
municated to  vessels  actually  at  sea,  and  in  sight 
of  the  stations,  beyond  the  mere  fact  that  a  storm 
was  threatening,  and  from  what  direction  it  was  to 
be  expected.  In  was  not  possible  to  advise  on 
what  coasts  it  would  be  dangerous;  whether  or 
not  any  particular  voyage  might  be  continued  with 
safely,  or  when  and  where  shelter  ought  to  bo 
sought.  The  connection  by  means  of  telegraphic 
lines  with  all  sea-coast  stations  and  the  main  office 
has  lessened  these  difSculties. 

The  observers  at  the  stations  are  practised  in  the 
.\rmy  and  Navy  .Signal  Codes,*  in  the  use  of  sema- 
phores, and  in  the  International  Code  of  Signals,* 
by  which  they  are  prepared  to  hold  communication 
with  vessels  of  any  nation  at  sea  coming  within 
signal  distance. 

It  is  80  arranged  that  any  ([uestion  as  to  weather 
changes  anticipated  so  signalled  from  the  vessel  to 
the  shore  station  is  immediately  transmitted  by  tele- 
graph to  the  central  office,  whence  a  prompt  reply 
is  returned.  This  reply,  on  reaching  the  coast-sta- 
tion, is  signalled  by  (lags  to  the  impiiring  vessel. 

The  case  may  be  imagined  of  a  ve.ssel  sailing 
from  New  York  to  a  southern  |)ort,  and  making 
inquiries  off  the  Capes  of  Delaware  whether  it  will 
be  safe  to  pass  Cape  Hatteras,  and  advised  from 
the  main  office  that  a  storm  at  the  time  is  moving 


*8ee  Anny  and    Navy  .Slinial   Codea,   and   International 
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near  Hatteras,  and  to  take  shelter  at  the  Delaware 
Breakwater  until  the  disturbance  shall  have  passed 
northward. 

Weatuek  Signai,  Flag  System. — A  new  system 
of  weather  signals  was  introduced  in  the  United 
States  on  March  1, 1887.  The  system  embraces  four 
flags  of  the  form  and  dimensions  as  follows : 


(1) 

No.  1.  White  flag,  six  feet  square — indicates  clear 
or  fair  weather. 

No.  2.  Blue  flag,  six  feet  square— indicates  rain 
or  snow. 

No.  3.  Black  triangular  flag,  four  feet  on  staff  and 
six  feet  long,  relates  to  temperature  only;  when 
above  Nos.  1  and  2,  indicates  warmer  weather; 
when  below  Nos.  1  and  2,  indicates  colder  weather; 
when  not  shown,  the  indications  are  that  the  tem- 


► 


(S)  111 

perature  will  remain  stationary,  or  will  not  change 
more  than  4°  from  that  of  the  same  hour  on  the 
preceding  day  when  the  season  is  between  March 
1  and  September  31  inclusive,  nor  more  than  6° 
from  that  of  the  same  liour  of  the  preceding  day 
between  November  1  and  the  last  day  of  February 
in  each  year. 

No.  4.  White  flag,  six  feet  square,  with  black 
square  centre,  indicates  an  approaching  and  decid- 
edly cold  wave  or  fall  of  temperature.  This  flag 
is  not  shown  unless  the  indications  are  that  the 
temperature  will  fall  to  42°  or  lower.  The  dis- 
play is  usually  ordered  to  be  made  twenty-four 
hours  in  advance  of  the  cold  wave. 

Example  1  will  be  interpreted:  "Cold  wave, 
followed  by  rain  or  snow,  succeeded  by  fair 
weather."  JExample  2:  "Warmer,  fair  weather,  fol- 
lowed by  rain  or  snow."  When  flag  No.  4  is  dis- 
played. No.  3  is  omitted  always.    The  signals  when 
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displayed  on  poles  are  arranged  to  read  down- 
ward: when  displayed  from  horizontal  supports,  a 
small  strean>er  is"  attachea  to  show  the  points 
from  which   the  reading  proceeds. 

No.  1,  with  No.  3  belowit,  indicates 
fair  weather,  colder. 

No.   2,   with  No.  3  above  it,   indi- 
cates warmer  weather,  rain  or  snow. 
No.  1,  with   No.  -1   below  it.  indi- 
cates fair  weather,  cold  wave. 

No.    3,  with  Nos.  1    and  2   below 

□      isL"!     '''   i'ldicates  warmer,  fair   we.ather, 
j |j     followed  by  rain  or  snow. 
'  Storm,  C.\i;tio.sarv,  a.vd  Wixd-Di 

'-'  RECTios  StoxAi.s. — These  embrace 
another  series  of  four  flags,  namely — a  red  tiaij  with 
a  liUick  center,  a  yelloiv  Jlaj  with  ii  irUite  center,  a.  red 
jieniiaiit,  and  a  icltlte  pennant.  The  first  is  a  stones 
signal;  the  second,  a  cantionart/  signal:  the  third 
and  fourth  arc  wind-direction  signals. 

1.  A  red  ti'i'j  "itli  a  black  center  shows  that  the  ex- 
pected storm  promises  to  be  one  of  violence. 

2.  A  yelluw  ting  i-'th  a  white  center  shows  that  the 
storm  or  storm-wind  will  not  be  so  severe,  and  that 
sea-worthy  vessels  can  probably  meet  it  vritbout 
peril. 
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(2) 

3.  The  red  pennant  indicates  easterly  winds,  i.  e.j 
from  H<jr(/i<'«.i/ to  .south  inclusive,  and  that  jiener- 
ally  the  storm-center  is  approaching.  If  placed 
abore  cautionary  or  storm  signals,  winds  from  the 
northeast  ipiadrant  are  more  probable;  it  placed 
brU,w  the  cautionary  or  storm  signal  the  winds  will 
probably  come  from  ilie  southeast  ijuadrant. 


I 


(3) 


4.  The  irhlle  pennant  indicates  westerly  winds; 
tliat  is,  from  /iu/7/i  to  sunt li west  inclusive,  and  that 
generally  the  storm-center  has  passed.  If  nbure  the 
cautionary  or  storm  signal,  winds  from  norl  Invest 
<|uaclranl  aro  probable;  if  /;(■'<«»•,  winds  from  the 
-'■■■■■''  ■"Mlrant.  I3y  night  a  red  light  will  in- 
■  winds,  and  a  white  light  above  a 
I  idicate  westerly  winds. 

i'>>rii.Au  \Veatiikr  I.soic.vtions.  —  Among  the 
numi-rons  signs,  of  value  to  the  general  public, 
and  those  of  chief  importance,  are  the  following, 
ffhieli  for  the  convenience  of  the  reader  are  group- 
ed i  r,  •■ '  '  .       ^ : 

1.  '  —A  reddish  or  "rosy"  sky  at 

"'I'i-  ^,.,   H    promise  of  fine  weatfier  fur 

I  ly  ;  a  feebly  Kri'onish  color  promises 

\-      :  .  a  light  yellow  sky  at  sunset — wiiul; 


itor  jmbll-liiM 


a  very  pale  yellow  sky  at  sunset — "wet" ;  orange 
color — wind  and  rain;  tawny  or  coppery  clouds — 
wind;  a  dark  (or  Indian'  red — rain;  a  red  sky  in 
the  morning — fine  weather;  a  high  dawn — wind;  a 
low  dawn — fair  weather;  soft-looking  or  delicate 
clouds  foretell  fine  weather,  with  moderate  or  light 
breezes ;  hard-edged,  oily-looking  clouds — wind.  .\ 
dark  gloomy  blue  sky  ''is  windy,"  Ijut  a  briglit  blue 
sky  indicates  tine  weather.  Cienerally.  the  softer 
clouds  look  the  less  wind, but  sometimes  more  rain 
may  be  expected;  and  the  harder,  more  "greasy," 
tufted,  rolled,  or  ragged,  the  stronger  the  coming 
I    wind  will  prove. 

I  Morning  rainbows  indicate  the  advance  of  rain- 
;  cloud  from  the  west  whrti  it  i.-  clear  in  the  east  ; 
I  and  the  fall  of  rain  at  the  time  of  day  when  the 
I  temperature  should  be  rising,  is  regarded  as  a  prog- 
'    nostic  of  a  change  to  wet,  stormy  weather. 

On  the  contrary,  the  conditions  under  which  a 
rainbow  can  appear  in  the  evening  are :  the  passing 
of  the  rain-cloud  to  the  east,  and  a  clearing  up  in 
the  west  at  the  time  of  day  when  the  temperature 
has  begun  to  fall,  thus  indicating  a  change  frbm 
wet  to  dry  weather.     The  familiar  couplet, 

"  rho'evoniup  Rray  aiul  the  morning  red. 
Put  on  your  liai,  or  you'll  wet  your  head,*' 

Does  not  refer  to  a  high  red  dawn,  which  may  be 
regarded  as  giving  promise  of  settled  weather.  Hut 
if  clouds  l)e  red  and  /M/ri/ni/ later  in  the  morning, 
it  may  be  regarded  as  a  sign  of  rain. 

2.  Gknf.rai.  Ci.orn  Sions. — Usually  the  higher 
and  more  distant  such  clouds  seem  to  be.  the  more 
gradual,  but  general,  the  coming  change  of  weath- 
er will  prove. 

Misty  clouds  forming  or  hanging  on  heights, 
show  wind  and  ram  coming  if  they  remain,  in- 
crease, or  descend.  If  they  rise  or  disperse,  the 
weather  will  improve  or  beconje  (ine. 

Light,  delicate.  <iuiet  tints  or  colors,  with  soft  in- 
detinite  forms  of  clouds,  indicate  and  aeonmpnnj 
tine  weather;  but  gaudv  or  unsnal  hues,  with  hara, 
definitely  outlined  clouds,  foretell  rain  and  proba- 
bly strong  wind. 

Small  inky-loiikiiig  clouds  i-retell  rain;  light 
scud  cli>nds  driving  across  hea\  >  masses  show  wind 
and  rain;  but,  if  ahine  may  iiidicate  wind  only — 
proi>iirtionate  to  their  motinn. 

High  upper  chnids  crossing  the  sun,  moon,  it 
stars,  in  a  direction  different  from  that  of  the  low- 
er cloud,  or  the  wind  then  felt  below,  foretell  a 
change  of  wind  toward  their  direction. 

After  fine,  clear  weatljer,  the  first  signs  in  a  sky 
of  a  coming  change  are  usually  light  streaks,  curls, 
wisps,  fir  mottled  jiatches  of  white  distant  cloud, 
which  increase  and  are  followed  by  an  overcasting 
of  murky  vapor  that  grows  into  cVuiiliness.  This 
appearatice,  more  or  less  oily  or  watery,  as  wind  or 
rain  will  prevail,  is  an  infallible  sign. 

.S.  I'AitTic  II  AH  Ci.orn  SioNs. — I'irrut  cloud  con- 
sist of  streaks,  wisps,  and  fibres,  vulgarly  called 
"mare's  tails,"  which  may  increase  in  any  orall  di- 
rections. <»f  all  clouds  it  has  the  least  density, 
the  greale"!  elevation,  and  the  greatest  variety  of 
extent  iinil  direction,  or  ligure. 

It  remains  for  a  short  time  when  found  in  the 
lower  part>  of  the  atmosphere  and  near  other 
clouds,  and  longest  when  alone  in  the  sky  and  at  a 
great  height.  When  streaks  of  cirrus  run  quite 
across  the  sky  in  the  <lirection  in  which  alight 
wind  hapi>ens  to  Mow.  the  wind  will  prtibably  soon 
blow  hard,  but  remain  steady.  M  hen  the  line 
IhreniKof  ihe  cirru-«  nnpenr  bh.v.n  or  brushed  tMick- 
ward  at  '>iio  end,  as  if  i-y  a  wiinI  prevHilhig  in  thene 
••leviitiMl  regions,  till-    wind  on   "Jie  surface    »«iil«jl- 
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Cumii/ujf,  a  cloud  in  densp  convex  heaps  in 
roundeJ  forms  definitely  temiiimted  above;  the 
lower  surface  remains  roughly  horir.ontHl.  VVhen 
of  MUHlerate  heiijht  and  size,  of  well-delined  curved 
outline,  and  apjienrin^  only  during;  the  heat  of  the 
day,  they  indioaie  a  continuance  of  fair  weather. 
Mut  when  they  incre;i.so  with  i;reHt  riipidily,  sink 
down  to  the  lower  parts  of  the  atmosphere,  and  do 
lu.i  ili.«appear  toward  evening,  rain  may  be  ex- 
(K'cr.'il. 

>''- ifiij  is  a  continuous  extended  sheet  of  cloud, 
inor.'asing  from  below  upward.  It  is  the  hnvest 
sort  of  cloud.  It  generally  forms  about  sunset, 
grows  denser  during  the  night,  and  disappears 
about  suiiris''. 

'  I      -'  is  composed  of  well-detined,  small, 

rouu'li  d  iiKi-?'  s,  lying  near  each  other,  and  nuite 
separated  by  intervals  of  sky.  It  is  commonly 
kn.  wri  as  ■"  mackerel  sky;"  it  occurs  frequently  in 
sniiiiiu>r.  and  is  attendant  on  warm  and  dry 
weathiT. 

( 'irn>-.s7r<i/i(.<  partakes  partly  of  the  characteris- 
tics of  the  cirrus  and  stratus.  In  distinguishing 
it.  attention  must  be  paid, not  so  much  to  llie  form, 
whioh  is  very  variable,  but  to  the  structure,  which 
is  dense  in  the  middle  and  thin  towards  the  edges. 
It  is  a  precursor  of  storms,  and  from  its  greater  or 
less  abundance  and  permanence,  it  gives  some  in- 
dication of  the  time  when  the  storm  may  be  ex- 
pected. 

Ctiiniilo-Slratiis  is  formed  by  the  cirro-stratus 
blending  with  the  cumulus,  either  among  its  piled 
up  heaps,  or  spreading  underneath  its  base  as  a 
horizontal  layer  of  vapor. 

CHt)iiih>-<'irrt>-Slratii»  iir  Nimbus  is  the  rain-cloud. 
At  a  considerable  height  a  slieet  of  cirro-stratus 
cloud  is  spread  out,  under  which  cumulus  clouds 
drift  from  windward;  these,  rapidly  increasing, 
unite  at  all  points,  forming  one  continuous  mass, 
from  which  rain  falls. 

Sr,i,l. — When  a  rain  cloud  is  seen  approacliing  at 
a  distance,  cirri  appear  to  shoot  out  from  its  top  in 
all  directions,  and  it  lias  been  observed  that  the 
more  copious  the  rainfall,  the  greater  is  the  num- 
ber of  cirri  thrown  out  from  the  cloud. 

4.  Barometric  .Snixs. — The  barometer,  now  in 
extensive  use  on  land  as  well  as  on  shipboard,  is  so 
sensitive  to  the  air  as  to  indicate  at  once  the 
changes  of  its  pre-ssure.  If  the  pressure  at  once 
at  one  place  on  the  earth's  surface  be  greater 
than  at  another,  the  air  has  a  tendency  to  nlbve 
from  the  place  where  the  pressure  is  greater, 
toward  that  where  it  is  less,  and  thus  wind  is 
caused. 

A  change  of  weather  comes  almost  always  with 
a  change  of  wind,  and  the  extent  of  this  change  of 
weather  depends  on  the  fact  of  the  new  wind  be- 
ing warm'er  or  colder,  damper  or  drier,  than  that 
which  has  been  blowing.  .\ny  conclusions  drawn 
from  its  movements  must  be  checked  liy  observa- 
tions of  temperature,  moisture  of  the  air,  present 
direction  and  force  of  wind,  and  state  of  the 
sky,  before  any  correct  opinion  can  be  formed  as 
to  what  may  be  expected.  In  general,  whenever 
the  mercury  continues  steadjj  settled  weather  may 
be  expected:  but  when  it  is  uisteady  a  change 
must  be  looked  for  and  perhaps  a  gale. 

A  sudden  rise  of  the  barometer  is  very  nearly 
aa  bad  a  sign  as  a  sudden  fall,  Viecause  it  shows 
that  atmospherical  equilibrium  is  unsteady.  In 
an  ordinary  gale  the  wind  often  blows  hardest 
when  the  barometer  is  just  bepinning  to  rise,  di- 
rectly after  having  been  very  low. 

Resides  these  rules  for  the  instrument,  there  is 
a  rule  about  the  way  in  which  the  wind  changes 
which    is    very    imi)orlanf.     It    is    well    known  to 


'   everv    sailor,  and    is   contained   in    the    following 
couplet: 

"Wlicn  tliv  wiiitl  Hlilft8  uRaiiisi  tliu  hihi. 
Trust  It  not,  for  buck  It  will  run." 

The  wind  usually  shifts  with  the  sun,  that  is,  from 
left  to  right,  in  the  Northern  Hemisphere.  A 
change  in  this  direction  is  called  irinuij. 

Thus  an  east  wind  shifts  to  west  thningh  south- 
east;  south,  southwest ;  and  a  west  wind  shifts  to 
east  through  northwest,  north  and  northeast. 

If  the  wind  shifts  the  opposite  way,  namely, 
from  west  to  southwest,  south  and  southeast,  the 
change  is  called  lacking,  and  it  seldom  occurs  un- 
less when  the  weather  is  unsettled. 

However,  slight  changes  of  wind  do  not  follow 
this  rule  exactly  ;  for  instance,  the  wind  often 
shifts  from  southwest  to  south  and  hack  again. 

In  the  l^outhern  Hemisphere  the  motion  ici//;  the 
sun  is,  of  course,  from  right  to  left,  and,  therefore, 
the  above  rules  will  necessarily  be  reversed. 

WEB.'^TEK.  a  town  of  Jlassachusctts,  fifteen 
miles  soutli  of  Worcester.  It  manufactures  wool- 
en, cotton,  and  linen  goods  and  contains  several 
brass  and  iron  foundries.  Population  of  the  town- 
ship in  1800,7,030. 

WEBSTER,  Sir  Richard  Everaru,  born  in  1842. 
He  was  called '  to  the  bar  at  Lincoln's  Inn  in  1868, 
and  rapidly  achieved  a  reputation  for  his  conduct 
of  engineering,  patent,  shipping,  and  railway  cases. 
Sir  Richard  took  silk  at  the  unusually  early  age  of 
35.  He  was  member  of  parliament  for  Launceston 
in  1885,and  now  represents  the  Isle  of  Wight.  He 
was  attorney-general  in  Lord  Salisbury's  govern- 
ment of  1885,  and  again  in  thatof  188(i.  lie  appeared 
on  behalf  of  the  "Times"  before  the  Parnell  com- 
mission, and  his  acceptance  of  this  brief  led  to 
much  acrimonious  discussion  in  the  house  of  com- 
mons, but  the  motion  to  reduce  his  salary  was  de- 
feated. He  is  well  known  for  his  athletic  tastes, 
and  made  several  "records"  when  at  college.  He 
delivered  a  vigorous  speech  to  the  Strafiford  Club 
on  the  subject  of  the  Parnell  Commission  report, 
Feb.  15,1890. 

WEDGWOOD  AVARE,  a  beautiful  kind  of  pot- 
tery invented  by  Josiali  Wedgwood  in  1775.  It 
consists  of  flint,  potter's  clay,  carbonate  and  sul- 
phate of  barytes,  and  zaffre,  or  some  other  color- 
ing material.  It  is  also  called  .Jasper  Ware.  The 
beautiful  classical  designs  on  the  earliest  produc- 
tions of  this  manufacture  were  many  of  them 
executed  by  Flaxnian.and  are  very  highly  valued. 
WEED,  TiiuRi.ow,  journalist  and  politician,  born 
at  Acra,  Greene  county, N.  Y.,  in  1797,  died  in  New 
York  City  in  1882.  He  was  a  volunteer  in  the  war 
of  1812,  and  at  the  age  of  21  established  a  newspaper 
in  Western  New  York,  and  during  the  anti-masonic 
excitement  was  elected  to  the  State  legislature  for 
1826-27.  In  1830  he  settled  at  Albany,  and  com- 
menced the  publication  of  the  "Evening  .Journal," 
an  anti-Jackson,  M'hig,  or  Republican  paper,  which 
became  the  organ  of  the  party,  and  of  the  State 
government  when  the  party  was  in  power.  He  be- 
came part  proprietor  and  one  of  the  editors  of  the 
New  York  "Times,"  and  subsequently  editor  of  the 
"Commercial  Advertiser."  In  1866  he  published 
Letters  from  Europe  and  the  Went  Indies. 

AVEERT,  a  town  in  the  Netherlands,  province  of 
Limburg,  twelve  miles  northwest  of  Roermond. 
In  the  Church  of  iSt.  Martin  is  the  grave  of  the 
Count  of  Horn,  who  was  beheaded  at  Brussels,  in 
1568.  for  adhering  to  the  Prince  of  Orange  in  the 
struggle  for  religious  and  political  freedom.  Be- 
sides the  markets  for  farm  produce,  horses  and 
pigs,  Weert  has  factories  for  making  cloth,  stock- 
ings and   hats,  corn  and  oil-mills      Here  was  born. 
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1594,  Jan  van  Weert,  who,  in  boyhood  a  shoemak- 
er's apprentice,  became  conimaiiiier  of  the  Aus- 
trian army  and  viceroy  of  Bohemia.  Population, 
(i,788. 

WEIR,  Robert  Walter,  an  American  painter, 
born  at  New  Rochelle.  N.  Y.,  in  1803;  died  in  New 
York  City  in  1889.  After  studying  painting  in  New 
York,  he  went  to  Italy  in  1S24,  where  he  remained 
for  several  years.  In  1829  he  was  elected  a  mem- 
ber of  the  National  Academy  of  Design.  Three 
years  later  he  became  profe-<sor  of  drawing  in  the 
West  Point  military  academy.  He  held  this 
position  for  forty-two  years.  .Subseiiuently  he 
resided  in  New  York  City.  His  works  include  por- 
traits, genre-pictures,  and  historical  compositions. 
Among  hisbest-kncnvn  paintings  are  The  licll-'  of  the 
Carniial;  I^andinrj  uf  Ihurii  Ifndsun:  lunbarhalioit 
of  the  Pilrjriinx,  in  the  rotunda  of  the  capitol  at 
Washington,  D.  C;  Indian  Captive;  Taking  the 
Veil;  The  Evening  of  the  Crucifixion;  Christ  in  the 
Garden;  Our  Lord  on  the  Mount  of  Olives,  and  Colum- 
bus Before  the  Council  at  .Sulamaywa  (1884).  He  is 
noted  especially  for  the  faithful  rendering  of  the 
accessories,  the  still-life  in  his  pictures. 

His  son,  John  FEaousoy  Weir,  born  at  West 
Point,  N.  Y.,  In  1841,  studied  painting  under  his 
father,  and  opened,  in  18H1,  a  studio  in  New  York 
City.  He  became  a  National  Academician  in  186t>. 
After  spending  a  year  in  Europe,  he  was,  in  1869, 
appointed  director  of  the  Yale  school  of  fine  arts. 
He  was  also  judge  of  the  fine  arts  at  the  Phila- 
delphia exhibition  of  1876.  His  two  best-known 
pictures  are  The  (Jun  Foundn/.  exhiliited  at  the 
National  Academy  in  1867,  and  in  Pliiladelphia  in 
1876;  and  Forging  the  Shaft  (1868).  The  latter  was 
burnt,  but  a  replica  was  exhibited  in  Paris  in  1878. 
Among  his  other  works  are  Sunset  at  West  Point; 
The  Christmas  Hell;  The  Culprit  Fag;  Tapping  the 
Furnace;  Thr.  Confessional,  shown  at  Philadelphia 
in  1876;  Veni/:e  (1887),  and  various  portraits. 

.Vnother  son,  Julian  Alden  Weir,  born  at  West 
Point  in  1852,  also  studied  under  his  father,  and 
later  under  G(5r6me  at  Paris.  Since  188G  he  is  also 
a  National  Academician.  His  works  include  Breton 
Interior;  Brittang  Peasant  dirt;  The  Good  Samaritan; 
and  portraits  of  li.  H'.  UVir,  Peter  Cuop'r  (1884), 
and  John  Gilbert  (I8S8).  His  Idle  Hours  was 
awarded  the  prize  at  the  exhibition  of  the  Ameri- 
can .\rt  Association  in  1888. 

WELLES,  (iinEos,  statesman,  born  at  Glaston- 
bury, Conn.,  in  18il2;  died  at  Hartford,  Conn.,  in 
1878.  He  studied  law,  and  in  IS26  became  editor 
and  proprietor  of  the  "Harlfnrd  Times,"  in  which 
he  advocated  the  election  of  i  Jen.  .lackson  as  Presi- 
dent. In  IHtl>-49  lie  was  in  Washington  as  cliicf  of 
a  liureau  in  the  navy  department.  When  the  Re- 
publican party  was  formed,  he  was  one  of  its  earli- 
est adherents,  although  he  had  been  an  ardent 
Democrat  before.  President  Lincoln  called  him  to 
be  his  secretary  of  t!ie  navy,  which  office  he  con- 
ducted with  iinnagging  7,eal.  industry,  and  effici- 
ency. He  mainlainBd  along  2.0(10  miles  of  coast  a 
bloc'kadi' as  efTective  as  the  circumstances  woiilil 
permit,  organized  on  the  Mississippi  Kiver  a  tleet 
of  iron  clailsaiid  transports,  and  sent  out  well- 
c<iiiippi'd  •■xp"ditions  to  various  points,  thus  con- 
trilfUtitiK  to  the  numerous  victories  of  the  American 
navy.  After  liis  retirement  from  public  service  he 
pnlilished  Mmtnirs  of  the    War  in  the  GalUirg. 

WELLESLKY,  a  town  of  Massachusetts,  fifteen 
mile*  west  of  liiislon.  It  in  the  seat  of  Welli>t.ley 
College.  Population  of  the  township  in  IH'H),  M,- 
KKl. 

WELLE><LEY  COLLEGE.  Hee  Coi.i.h.if.s  and 
I7nivkiisitik!<  in  IInitko  States  in  tlieHO  RoviHiotiR 
and  Additions. 


WELLINGTON,  a  thriving  city,  county-seal  of 
Sumner  county,  Kans.,  on  folate  Creek,  twelve 
miles  west  of  the  Arkansas  Kiver.  Population  iu 
1890.  4,389. 

WELL  OR  COUNTER  CURRENTS.  A  notable 
well  characterized  by  alternate  counter  currents, 
and  called  in  the  local  vernacular  of  the  town  a 
"breathing  well"  has  been  opened  in  Stanwood, 
^\■asllinglon,  in  the  vicinity  of  Puget  Sound,  about 
150  feet  above  the  sea-leveL  Its  owner,  O.  W.  Col- 
tom,  began  digging  it  in  June,  1890,  but  ulandoned 
it  various  times  because  of  gas  or  firedr.nip.  He 
succeeded  in  reacliing  an  abundance  of  good  water 
at  a  depth  of  90  feet  Irom  the  surface  the  following 
October,  having  passed  through  successive  layers 
of  clay,  sand,  ard  seme  kind  of  stratified  rock. 
About  80  feet  below  the  surface  he  found  a  sprink- 
ling of  anthracite  coal,  and  still  further  down 
large  quantities  of  loose  specimens  of  volcanic 
stones  of  several  kinds,  many  of  which  have  the  ap- 
pearance of  having  been  melted  and  run   together 

About  the  ck'se  of  CictoLer  Jlr.  Colttm  noticed 
that  the  well  was  blowing  out  a  kind  of  gas  with 
considerable  force,  and  at  irregular  itritds  of 
time,  varying  frini  five  days  to  sixteen  hours  dur- 
ation :  it  would  reverse  the  operations  and  begin 
to  draw  in  the  air  w  ith  equal  force,  the  inhalationij 
lusting  about  as  long  a  time  as  the  exhalations. 
Shortly  after  the  gas  disappeared,  but  the  respir- 
ation of  air  continued  with  ircreasing  force,  until 
at  the  present  time  it  has  suflicient  force  to  drive 
a  large  windmil).  Not  long  since  Mr.  Coltcm  went 
down  into  the  well  and  discovered  that  the  air  was 
beingdrawnin  and  bkwn  out  at  a  point  16  feet 
from  the  bottom  of  the  well.  It  is  supposed  (hat 
there  nuisf  be  a  large  cavern  at  a  dis-tarce  ft<  m 
the  well,  and  that  tne  air  comes  through  a  small 
passage  leadirg  from  (lie  cavern  to  the  well.  Ko 
cavern  or  pasmge  has  jet  been  found,  as  the  veil 
is  walled  up,  and  the  air  comes  through  the  rocks 
in  the  wall. 

WELLONS,  WiiMAM  Brock,  D.  P.  (1821-1877).  a 
native  of  Virginia,  and  many  years  editor  of  the 
"Christian  Sun"  (now  IccBlfd  at  Raleigh,  N.  C). 
Jle  was  president  of  the  Suffolk  Collegiate  Instilule, 
Va.,  president  of  the  Southern  Chrittiiin  Conven- 
tion, and  secretary  of  the  Supreme  Council  of 
Friends  of  Temperance.  Durii  g  the  first  years  of 
the  Civil  war  he  edited  the  "Aimy  end  Navy  Mes- 
senger." While  a  voluminous  writer  to  the  reli- 
gious press,  he  edited  only  a  few  books.one  of  which, 
v^ell  known  to  the  cburcb,  wan  ttcdurwa  Book  oj 
I'raijer. 

^VELLS.  See  Artesian  Wei.i.k  iu  these  Revi- 
sirng  and  Additions. 

The  good  work  iii  w  bring  performed  by  the  Ag- 
ricultural I'eparln  enl  in  its  investigntiens  with 
regard  lo  the  more  extended  irrigation  facilities  in 
many  sections  of  (he  country  is  indicated  in  the 
follo>\ing  parngrnfb  from  the  Hon.  Secretary's 
Annual  Report,  dated  Oct.LT),  If-rO: 

"lly  a  provision  in  the  urgent  drficiercy  net,  ap- 
proved Aj>ril  4.  18)10,  Cergren- iiiproprialed  ^'JO.OOO, 
and  directed  the  departmrnl  to  investigate  the 
proper  location  for  jiilcfinn  wells  and  their  n*>e  in 
irrigation  in  the  i-emi-Hrid  regit  n  Ijirp  between 
the  ninety  seventh  degree  of  west  lrn>:itiide  fn  m 
Greenwich  and  the  eastern  feolhills  of  the  Reeky 
Mountiiins.  The  area  inrliideR  the  Stalis  of  Norlli 
and  South  Ilakotn,  portions  of  Montiina,  Wycming, 
Colorado,  New  MeNico,  and  Texas  lying  en^l  i>f  the 
Rockies  and  the  loner  Rio  (irnnde  River,  with 
those  portions  of  Nebraska,  Kansas,  Oklab)  n  a.nnd 
the  Public  Land  Strip  that  are  west  of  the  niiily- 
sevenlh  degree.  The  appronriHtiori  was  n'ane 
available  the  15th  of  April,  and  by  the  20th  of  that 
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month  organ i«at ion  wns;  |n'rfi'ctt'il  and  ticld  work 
bef(tin  l>y  a  larKt>  and  ooMipt-ti'iit  staff  of  division 
gooli>t;ist8  and  field  agents  working  under  capable 
chiefs. 

"The  field  and  ofiioial  work  was  heavy,  as  the 
law  reiiuired  a  report  to  be  made  as  early  as  possi- 
ble afler  the  first  of  .Inly.  The  supervising  engi- 
neer and  chief  geologist  made  an  intelligent, 
though  rapid  reoonnoisance  of  the  whole  field,  eaeli 
of  them  traveling  in  doing  so  about  IL'.OIH)  miles. 
The  entire  field  foree  covered  at  least  7t1,lKK)  miles 
of  travel  during  their  work.  A  report  of  operations 
was  made  on  the  ".'"Jd  of  .Vugust  to  (.Congress.  The 
reports  of  the  special  agent  in  charge,  of  the  su- 
pervising enginei-r,  the  chief  geologist,  and  of  the 
several  division  geiilogists  and  field  agents,  are 
accoinpanieil  by  valuable  maps,  diagrams,  plans, 
and  illustrations  drawn  from  photographs  taken 
for  this  investigation.  Besides  the  three  principal 
reports,  there  are  four  from  division  geologists, 
covering  the  Dakotas,  Western  Nebraska  and  Kan- 
sas, Eastern  Colorado  and  Southwestern  Ti'.\:>s. 
These  contain  a  mass  of  valuable  data,  locating 
and  describing  over  1,300  artesian  wells,  a  large 
number  of  bored  or  gang  wells,  and  several  hun- 
dred springs,  besides  presenting  important  evi- 
dence as  to  the  existence  of  other  earth  waters  in 
quantities  sufficient  for  economic  application  to 
agriculture,  when  the  same  can  be  restored  to  and 
distributed  over  the  earth's  surface.  The  reports 
presented,  under  the  provisions  of  the  law  of  .\pril 
4,  Is;tO.  are  confined  directly  to  the  location  and 
availability  of  artesian  waters,  all  other  references 
and  data  being  incidental. 

"Taking  into  consideration  the  time  employed, 
this  series  of  reports  must  prove  to  be  of  decided 
economic  value. 

The  brief  preliminary  reports  made  to  Congress 
of  the  artesian  wells  investigation,  resulted  in  the 

Sassage  of  the  following  provision   of  the  general 
efieiency  act,  approved  Sept.  30,  1890: 

iBRii^ATios  Investig.itio.ns.— To  enable  the  Secretary  of 
Agriculture  to  conthiue  to  cotupletion  his  iavestiKatious  for 
the  purpose  of  determluing  the  extent  and  availability  for 
frrleHliou  of  the  undertiow  and  artesian  waters  within  the 
region  between  the  ninety-seventh  degree  of  loncitude  aud 
the  ea>i*'rn  fool  hills  of  the  Koeky  mountains,  ana  to  collect 
and  publish  information  as  to  the  best  metliods  of  cultivat- 
ing the  soil  by  irricatiou.  $-10,000  are  hereby  appropriated. 
Prociflffi,  That  no  part  of  said  sum  .shall  be  expended  unless 
the  entire  investigation,  collection  and  publication  coutem- 
latcd  herein,  inchiding  the  report  thereon,  can  be  fully  aud 
nally  comjileted  and  flnished  before  July  1,  I.S91,  without 
any  additional  expense,  cost  or  charge  being  incurred." 
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The  work  referred  to  was  in  progress  in  January, 
1891. 

WELLS,  D.wiD  Ames,  economist,  born  at  Spring- 
field, Mass.,  in  1S28.  He  graduated  at  the  Law- 
rence Scientific  School,  Cambridge,  in  1851,  whei;e 
he  was  made  assistant  professor  at  once.  From 
1866  to  1870,  he  was  special  commissioner  of  the 
revenue,  which  office  was  created  for  him,  and 
later  under  his  direction  the  bureau  of  statistics 
was  formed,  .''ent  to  Europe  in  1867  he  investi- 
gated there  a  number  of  industries  competitive 
with  those  of  the  United  .States.  His  experience 
there  made  him  accept  free-trade  doctrines.  He 
edited  the  Arinunl  of  Srienlinc  hiscover;/  from  18-50 
to  bS^-i.  He  also  published  Familiar  Science  (18.5G) ; 
Hcifiire  «/  Common  Things;  Practical  Economics,  a 
collection  of  essays;  A  Primer  of  Tariff  Reform 
fl884);  lielalion  of  the  Tariff  to  Wages  (1888),  and 
A  Short  iind  Simple  Catechism  (1888). 

WKLL~,  IIoBACE,  one  of  the  discoverers  of 
an;estli'-.ia,  lx)rn  at  Hartford,  Windsor  county,  Vt., 
in  ISlTj;  died  in  New  York  City  in  1848.  He  was  a 
dentist  at  Hartford,  Conn.,  in  1836.    Moved  by  the 


suffering  attending  some  dental  operations,  and 
noticing  at  a  lecture  on  nitrous  oxiile  gas  that  a 
person  to  whom  this  gas  was  administered,  was  un- 
conscious of  a  hurt  he  accidentally  received,  he 
put  this  discovery  to  a  personal  proof  by  having  a 
molar  drawn  while  he  was  under  the  inllueiice  of 
the  gas.  This  was  in  December,  18'14.  From  thai 
time  on  he  used  "biughing  gas"  in  his  denial  prac- 
tice. He  went  lo  liosloii  in  ]S4r>  and  coniiniini- 
cated  his  experiments  to  Dr.  William  T.  (i.  Mor- 
ton, a  former  pupil,  wlio  afterwards  laid  claim  to 
the  discovery,  and,  with  Dr.  (;liarles  T.  .lackson, 
took  out  a  patent  for  it  in  ISlfi,  and  submitted 
their  claims  as  discoverers  of  ann'slhesia  to  the 
Medi.cal  Institute  of  France.  This  wrong  and  the 
controversy  accompanying  it  enibitterecT  Wells  so 
deeply,  that  he  became  insane  and  committed 
suicide  in  New  York  Cily. 

WELLSUOKOUGH,  a  town,  the  county-seat  of 
Tioga  county.  Pa.  It  is  the  trade-centre  of  a  fine 
farming  and  dairy  district,  and  contains  many 
mills,  shops  and  tanneries.  Population  in  1890, 
3,041. 

WELLSVILLE,  a  town  of  Ohio.  It  manufac- 
tures steel,  iron,  leather,  machinery,  and  terra 
cotta.     Population  in  1890,  5,2ofi. 

WENEK,  Lake,  the  largest  lake  in  the  Scandi- 
navian peninsula,  and  after  the  lakes  Ladoga  and 
Onega  in  Russia,  the  largest  in  Europe,  situ- 
ated 150  miles  southwest  of  Stockholm,  and 
about  thirty  miles  inland  from  (he  Cattegat.  It  is 
over  ninety  miles  in  length, and  varies  from  fifteen 
to  forty-eight  miles  in  breadth,  is  309  feet  in  great- 
est depth,  and  lies  IbO  feet  above  sea-level.  Area, 
2,005  s(|.  miles.  Of  tlie  numerous  rivers  that  feed 
the  lake,  the  chief  is  the  Klar,  from  the  north,  and 
its  surplus  waters  are  discharged  into  the  Cattegat 
by  the  river  Gota. 

WERDEN,  a  town  of  Rhenish  Prussia,  on  the 
Ruhr,  seventeen  miles  northeast  of  DiJsseldorf. 
Population,  f),264,  employed  in  the  manufacture  of 
cloth,  linen,  and  silk,  and  alum,  and  coal-mining. 

WESSON,  a  town  of  Mississippi,  the  seat  of  ex- 
tensive cotton-mills  and  a  noted  summer  resort. 

AVEST  AFRICAN  BRITISH  COLONIES.  For 
general  article  on  these  colonies,  see  Rritannica, 
under  heading  of  the  several  countries  mentioned 
below.  Tliese  colonies  are  four  in  number,  namely 
Gold  Coast,  Lagos,  Gambia,  and  Sierra  Leone. 

Gold  Coast  now  extends  for  350  miles  along  the 
Gulf  of  Guinea.  The  British  governor  re- 
ceives an  atinual  salary  of  $17,500.  There  are  an 
executive  and  legislative  council,  both  nominated 
by  the  crown,  with  two  unoffici.Tl  members  in  the 
latter.  The  area  proper  is  15,(100  scjuare  miles — in- 
cluding protectorate,  46,000  p<iuare  miles.  In  1891 
the  estimated  population  aggregated  1,005,000,  of 
whom  about  100  we'e  Eurojieans.  Chief  towns: 
Accra, 20,000;  Ada.  7,000;  EIniiiia,  (),000:Cape  Coast 
Castle,  25,000;  Kwitta,  Sollford,  and  Winneba. 
Government  elementary  schools  at  AccraandCape 
Coast,  but  education  mainly  in  the  handsof  the  var- 
ious religious  bodies,  Wesfeyan,  Roman  Catholic, 
and  German  ]\Iissions;  about  5,000  Protestant 
scholars;  government  contributed  $4,580  in  1889. 
Staple  products  and  exports,  palm  oil  and  palm 
kernels;  india-rubber  nlifuincls,  and  export  is  in- 
creasing, (iold  is  found  in  many  parts  and  now 
being  worked.    Telegraphs,  176Diile8. 

Lagos,  an  island  on  the  Slave  Coast  to  the  east 
of  the  (lold  Coast,  the  protectorate  extending 
along  the  coast  between  2°  and  6°  E.  long.,  and  for 
some  distance  inland.  The  British  governor  re- 
ceives a  salary  of  $11,260;  executive  and  legislative 
councils,  nominated.  Area,  including  protector- 
ate,  1,071   square   miles;  estimated  po;iiilation   in 
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1891,  100,000,  includine  alK>ut  110  whites.  Includ- 
ing Yoruba,  area  20,070  square  miles ;  population, 
3,000,000;  Christians,  6,000;  Mohammedans,  12,900; 
the  rest  Pagans.  34  schools ;  2,500  pupils :  exclusive 
of  Mohammedan  schools.  Principal  products  and 
exports:  palm  oil  and  kernels,  ivory,  gum  copal, 
and  cotton.  Chief  imports:  spirits,  tobacco,  cot- 
ton goods,  hardware.  Trade  mainly  with  Great 
Britain,  Brazil  and  Germany. 

Gambia,  at  the  mouth  of  the  river  Gambia,  for- 
merly formed  part  of  the  West  African  Settle- 
ments, but  in  December,  18.S.H,  was  erected  into  an 
independent  colony.  The  administrator  receives  a 
salary  of  .5,500;  legislative  council,  nominated. 
2,700  square  miles ;  population,  50,000.  Area  of  set- 
tlement proper,  69  square  miles;  population  (1(481), 
14,150,  including  41  whites,  5,300  Mohammedans, 
2.3.S5  Christians  (Protestants  and  Roman  Cathor 
lies);  12  schools,  with  1,200  pupils;  government 
grant,  proportionate  to  results  (1SS9,  .tl,2;i5).  Births 
(1889),  3tj9;  deaths,  5S-2;  but  the  registration  of 
births  is  very  imperfect.  There  were  127  summary 
convictions  in  1889,  and  44  eases  committed  to  su- 
perior courts.  Chief  town,  Bathurst,  on  the  island 
of  8t.  Mary,  6,000  inhabitants.  Chief  products  and 
exports:  ground  nuts,  hides,  bees-wax,  cotton, 
corn,  india-rubber. 

Sierra  Kkone  includes  the  island  of  Sherbro,  and 
much  adjoining  territory.  The  governor  receives  a 
salary  of  $10,000.  He  is  assisted  by  executive  and 
legislative  council,  nominated.  The  territory  of 
the  colony  extends  from  the  Scarcies  River  to  the 
north,  to  the  border  of  Liberia  in  the  south.  180 
miles.  Area,  15,000  square  miles;  population, 
180,000.  Sierra  I^eone  proper,300sciuare  miles;  pop- 
ulation (1889),  75,000,  of  whom  270  are  whites. 
Protestants  ( 1881 1,  39,048 ;  Catholics,  3t)9 ;  .Moliam- 
niedans,  5,178;  the  re.st  Pagans.  In  18H9,  81  ele- 
mentary and  6  high  schools,  with  10,141  pupils; 
grant  in  aid,  $3,810.  Kourali  Bay  College  is  affili- 
ated to  the  University  of  Durham.  Chief  town, 
Freetown,  22,000  inhabitants — headquarters  of  H. 
M.'s  forces  in  West  Africa,  800  men  of  the  West 
India  Regiment  besides  engineers  and  artillery. 
Armed  con.^taI)ula^y  force  of  400  men  oliielly  for 
frontier  defense.  Freetown  is  a  second-clai-ss  coal- 
in?  station,  with  an  excellent  harbor  fortifii'd  with 
several  batteries  of  heavy  guns.  There  is  a  su- 
preme court  and  police  and  petty  debt  courts  in 
aach  district;  offenses  in  I.S89,  2,158.  Chief  pro- 
ducts and  exports:  palm  oil  and  kernels,  benni 
seeii,  ground  nuts,  kola  nuts,  india-rubber,  cnpal. 
hides.  There  are  many  skilled  workers  in  golil  and 
silver.  Trade  has  recriitly  considerably  dimin- 
ighed  owing  to  activity  of  the  Frenci  in  their 
neighbouring  colonies.  There  were  government 
saving.H  banks  with  £14,178  deposited  in  18.89.  The 
West  .Vfrican  Hank  is  established  in  the  colony. 
Ther.'  are  good  roads,  and  much  traffic  on  the 
many  lagoons  and  canals. 

FlNlWIAI.     Si'MMARIKS     OK     THK    CoLONIES. — The 

following  are  the  latest  published  figures  up  to 
1891  : 


Colonloii. 

Revenue, 

pendlture. 

t  »7.4KII 

(IS.77I 
11  MO 

BzporU. 

Import* 

]  ::  ■    ■ 

iii^m 

X    4A7jr>4» 
415iW. 
3I!I,71!> 

£   4M.M) 

44IP.'..-J( 
aTT.TSl 
I40,»1K 

taw.im 

tglOJStIi 

£I,3flO,SOT 

tl,M.'l,727 

The  leading  noiirce  of  revenues  in  1880  wan 
nn!«tom»,  viz.,  in  l.airn^  f  |s .jio;  (iold  Coast,  £79 ,»«»; 
Xiorra  l-eon.-,  £rA4.H0,  (ianajin,  £17,228. 


WEST  BAY  CITY,  a  city  of  Michigan.  Popula- 
tion in  1890, 12,981.  See  Britannica,  Vol.  XXIV,  p. 
506 

WEST  BETHLEHEM,  a  town  of  Pennsylvania, 
is  a  suburb  of  Bethlehem.  Population  in  1890, 
2,732. 

WESTBORO,  a  manufacturing  town  of  Massa- 
chusetts, the  seat  of  Willow  Park  Seminary  and 
of  a  State  reform  school.  Population  in  1890, 
5,229. 

WESTBROOK.a  township  of  Maine,  containing 
the  villages  of  Westbrook,  Saccarappa  and  Cum- 
berland Mills.     Population  in  1890,  6,600. 

WESTBURY.  a  small  and  ancient  parliamentary 
borough  of  Wiltshire,  England,  twenty  miles 
northwest  of  Salisrbury.  on  the  western  declivity  of 
the  Salisbury  Plain.  Its  church,  a  tasteful  edifice, 
was  erected — the  older  parts  at  least — in  the  13th 
century.  For  the  most  part  uninteresting  in  it- 
self, tlie  borough  stands  in  the  midst  of  a  locality 
interesting  from  its  many  anticpiities.  Westbury 
is  a  station  on  the  Wiltshire  and  Somerset  Rail- 
way. Population,  ti,395,  chiefly  employed  in  agri- 
culture, the  manufacture  of  woolen  cloth  of  a  su- 
perior quality,  and  the  smelting  of  iron  ore,  some 
extensive  mines  of  which  have  lately  been  dis- 
covered near  the  town,  and  which  afford  employ- 
ment to  manv  hands. 

WEST  CHESTER,  a  city  of  Pennsylvania.  Pop- 
ulation in  1890,  8.028.  See  Britannica,  Vol.  XXIV, 
p.  oOti,  and  Vol.  XVI 11,  p.  499. 

WESTERN  AUSTRALIA.  For  general  article 
ouWestern  AisTRAi.iA,  See  Britannica,  Vol.  XXIV, 
pp.  507-9.  The  estimated  authorized  summaries 
of  1889  reported  the  area  and  population  as  fol- 
lows: Area,  975,920  square  miles;  population,  Jan. 
1,1890,  43,688.  Perth,  the  capital,  had  a  popula- 
tion of  about  10,000;  Freeniantle,  3,641. 

Constitution  and  Government. — Under  the 
present  constitution,  there  are  a  legislative 
council  and  an  assembly,  the  council  con- 
sisting of  15  members,  nominated  in  the  first 
place  by  the  governor,  And  the  assembly  of  30 
elected  members.  The  qualification  for  electors  is 
the  possession  of  a  freehold  estate  of  the  clear 
value  of  100/. ;  of  a  leasehold  estate  of  the  value  of 
10/.  per  annum  ;  of  a  license  from  the  Crown  to  de- 
pasture, occupy,  cultivate  or  mine  on  Crown 
lands  on  payment  of  llV.  annually  ;  the  occupation 
of  a  dwelling  house  of  the  clear  value  of  10/.  per 
annum,  or  of  a  lodging  which,  unfurnished,  is  of 
that  value.  There  are  30  electoral  districts.  The 
duration  of  the  assembly  is  fixed  at  four  years. 
The  qualification  for  membership  of  either  lioiise 
is  a  freehold  estate  of  the  value  of  500/.  or  of  the 
annual  value  of  60/.  Provision  is  made  that  the 
members  of  the  legislative  council  shall  eventually 
be  elected,  and  not  nominated  by  the  governor; 
and  power  is  reserved  to  the  crown  to  divide  the 
colony  an  may  from  time  to  time  be  thoughl  fit. 
The  entire  mun:ii;<'iiii-nt  and  control  of  the  waste 
lands  of  the  i-rown  in  Western  Australia  is  vested 
in  the  legislature  of  the  colony.  The  governor  re- 
ceives a  salary  of  £3,lKiO  or  $15,000. 

I.vhtri'ction.— Education  is  iion-compulgory.  The 
government  schools  In  18S9  numbered  78,  with  3,310 
scholars,  an  averngi'  altondance  of  2.517.  and  cost- 
ing pi<r  lipad  3.(^1.4',  d.  The  "assisted"  schools 
number  16,  witli  1,134  scholars,  an  averaije  attend- 
ance of  1.108  scholarN,  covtine  per  heail  1.8s  4 Vjd. 
The  total  sum  paid  to  tt'achers  in   18K<t   was  £9,923. 

Isiusniv  AND  PiionccTioNs. — The  agrioiilltiral 
prosperity  of  the  colony  has  groatly  incrensrd  in 
recent  years;  still  there  were  only  117.s;i.3  acres  of 
land  under  cultivation  at  the  end  of  is«»,  out  of  a 
total  of  )I7S,)(HI,222  acres.    Thir  live  stock  consisted 
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in  IVW.  of  4L*,S0rt  horses.  1111,571  oiillli',  and  -J^itMi.tlSl 
lli>H'|>.  At  tlu'  iviisus  111  issi,  4,7(>;!  iHTsmis  \vt>r«s 
nMuriitHl  Hs  tlireotly  «*iixHi(e(l  in  agricultural  piir- 
■uiM — exolusivt'  of  tlicir  fiiinilies;  :.'.t>07  iiersuns 
wore  engasieil  in  iiuliistrliil  piirsuils. 

In  lS8y,  of  the  oultivati'd  area,  3A.517  aorcs  were 
under  wheat,  5,477)  iiiuler  barley,  i,077i  under  oats. 
and  :J5,ti<M  under  hay.  The  total  area  alienated  in 
the  I'olony  up  to  the  end  of  ISSil  wa.-i  3,;!iri,',H»5  acres, 
of  wliicli  I,*I'i.747  acres  were  alienated  iluring  ISH!). 
The  averaije  produce  per  acre  wa.s — wheat  14  bush- 
els, harley  17  biisheU,  oats  20  bushels,  maize  .only 
SO  acres)  15  bushels,  and  hay  one  Ion   to   the   acre. 

KeVKM'B.  KXPENUITIKK  AND  (.'oM  M  BKl  1^. — In    ItvS!) 

the  revenue  atri;rei;ated  £4;{S,ti4'.' ;  expenditures 
jB3.>^'..rtm  ;  total  value  of  imports  iJHlS,127;  value  of 
exports  £7til..'Wl. 

The  principal  exports  were  wool,  £3!i5.!H)4  ;  pearls 
and  shells,  £UM,4oO;  skins,  £2S,337 ;  timber,  £t>3,- 
080;    sandalwood,  i;7)7,4(>5. 

In  IS83,  o4i»  vesiiels  of  497,2.'iL'  tons  entered  the 
porta  of  the  colony. 

Kather  more  than  one-third  of  the  public  income 
ia derived  from  custom  duties,  and  the  rest  mainly 
from  licenses  and  U'ases  of  Crown  lands,  mining 
and  other  licenses,  land  sales,  and  railway  receipts. 

Western  .\ustralia  had  a  public  debt  of  £1,871,- 
961  at  the  end  of  1S,S!1.  The  rate  of  interest  varies 
froni  i>  per  cent,  on  a  small  loan  of  £35,(X)  raised  in 
187-',  to  4  per  cent,  on  the  four  loans  raised  since' 
l.'vSl.  The  annual  charge  for  interest  is  £5t),8,S5, 
arnl  there  is  a  further  sum  of  £11.285  set  apart  an- 
nually as  a  sinking  fund.  The  sinking  fund  on 
Decomlit^r  .SI,  issvt,  amounted  to  £liS,170. 

Defense.— There  are  no  regular  forces  in  West- 
ern .\ustralia,  and  no  military  works  in  the  colony. 
There  is  a  force  of  volunteers  consisting  of  two  di- 
visions of  a  battery  of  artillery  and  eight  compan- 
ies of  infantry  armed  with  the  Martini- Henry 
rifle.  The  total  number  of  officers  is  twenty- 
nine,  and  of  men  581.  There  is  a  capitation  grant 
of  £1.  10s.  per  efficient,  and  the  total  expenditure 
of  the  volunteer  department  for  1889  was  £3,l>;t7.  > 

AiTsTR.\i.iAX  Defense. — By  the  ".^^ustralasian 
Naval  Force  .\ct"  which  was  assented  to  Dec.  20, 
18.S7.  a  fleet  of  live  fast  cruisers,  each  of  2,57(5  tons 
displacement  and  7,000  horse-power,  and  two  tor- 
pedo boats  of  the  most  approve'd  modern  l)uild, 
each  of  735  tons  and  4.500  horse-power,  are  to  be 
e<inipped  for  the  .\ustraUan  waters.  An  agree- 
ment which  has  been  entered  into  for  a  period  of 
ten  years,  (afterwards  made  terminal)le  by  two 
years'  notice),  provides  tliat  the  vessels  shall  be 
bought  by  the  British  government,  and  that  those 
of  the  Australian  colonies  who  are  parties  to  the 
agreement,  shall  pay  interest  at  the  rate  of  five  per 
sent  on  tlie  original  cost,  and  all  cost  of  mainlain- 
ance.  Upon  the  termination  of  the  agreement,  the 
Teasels  will  remain  the  property  of  the  British 
government.  One  of  ti)ese  vessels  was  launched 
in  18!Mi.  The  headijuarters  of  the  British  fleet  in 
Australasia  are  in  Sydney.  -In  1800  there  were 
eight  imperial  war  ships  in  that  Station. 

WE.STFIEF.,D,  a  beautiful  town  in  Hampden 
county,  Mass.,  on  the  Westtield  Kiver.  It  manufac- 
tures cigars,  paper,  wliips,  baskets,  machinery, 
and  is  the  seat  of  a  State  normal  school.  Popula- 
tion in  1890,  !t,S05. 

WKSTO.V,  a  town  of  ^lissouri,  on  the  Jlissouri 
River.  It  produces  a  variety  of  manufactures, 
principally  Hour  and  leatlier. 

WESTdN,  county- seat  of  Lewis  county.  W.  Va. 
It  is  the  seat  of  the  State  Insane  Asylum,  and  has 
a  large  local  trade. 

WE.-<T  Pol.VT.  railroad  and  manufacturing  town 
of  Georgia,  noted  fur  its  ediu'ai  iuniil  advantages. 


WKST  I'OINT,  a  h'ading  railroad  town  in  east- 
ern Mississippi,  located  in  the  midst  of  the  rich 
prairie  section  of  the  State. 

WE.<r  I'OINT,  a  village  of  New  York,  seat  of  the 
I'nited  Slates  Military  Academy.  See  liritannica, 
Vol.  .\XIV,  p.  517. 

WEST  SPKINGFIELD.a  town  of  Massachusetts, 
on  the  Connecticut  River,  opposite  Springfield.  It 
has  many  beautiful  ri'sidences  and  an  excellent 
high-school.  Population  of  the  township  in  1890. 
5,075. 

WEST  TROY,  a  city  of  New  Y'ork.  Population 
in  ,1800,  12,067.  See  Britannica,  Vol.  XXIV,  p. 
517. 

WEST  VI  KG  INI  A.  Stave  ok.  For  general  arti- 
cle on  the  State  of  West  Vikcixia,  see  Britannica, 
Vol.  XXIV,  pp.  517-20.  Tlie  United  States  Census 
of  1890,  reported  the  area  and  population  as  fol- 
lows: Area,  24,780  s(iuare  miles  ;  population,  702,- 
794 ;  capital.  Wheeling. 

Area  and  Population  hy  Counties. — The  fol- 
lowing table  gives  the  land  area  and  the  popula- 
tion by  counties ; 


Counties. 


Barbour.. 
Berkeley  . 

Boone 

Braxton  . 
Broolie. . . 


Cabell 

Calhoun  . . . 

Clay  

Podd  ridge. 
Fayette 


(Jilmer 

Grant 

Greenbrier.. 
Hampshire.. 
Jtancocl^  ..... 


Hardy  . . . . 
Harrison .. 
Jackson. .. 
Jefferson.. 
Kanawha . 


Lewis 

Lincoln 

Lopan 

McDowell.. 
Marion..., 


Marshall 

Mason 

Mercer 

Mineral 

Monongalia. 


^louroe  . . .. 
Morj^aii  . . . . 
Nicholas ... 

Ohio. 

Pendleton  . 


Pleasants  ... 
Pocaliontoa, 

Preston 

Putnam 

Raleifc'h.. 


Kandolpti 
Ritchie. 
Koanc  . 
Suninier.^ 
Taylor. 


Tucker. 
Tjler. . . 
t'pshur., 
Wflvne  . 
Webster 


.\rea. 


Wetzel 
Wirt.  . 
Wood. 
WyouiifiK 


395 
.•)20 
515 

sm 

84 

.100 
360 

:«5 

475 
7.W 

3S0 

4<I0 

1,050 

550 

92 

•100 

470 

280 
825 

IW) 
■li'.U 
675 
t'.80 

:il4 

248 
440 

230 
370 
325 

460 
2.30 
720 
120 
650 

I.iO 
765 
709 
350 
.570 

1,175 
512 
470 
400 
177 

,500 
:«)0 

aw 

445 
415 

560 
280 
375 
(MiO 


1890. 


12.702 
18,702 

6,885 
13,928 

6,660 

23,.';95 

8,165 

4,(i59 

12,183 

20,542 

9,746 
6.802 
18.0,S-I 
11,419 
6.414 

7,567 
21,919 
19,021 
15,553 
42.7,56 

15.895 
11,246 
11,101 
7,300 
20,721 

20,785 
22.K63 
16,002 
12.1185 
15,705 

12,429 
6,744 
!l,:l()9 

41,5.57 
8,711 

7,539 

6.SI4 
20.;»5 
14,342 

!),;i97 

11,633 
16,621 
16,3()8 
l.'!,U7 
12,147 

6,4.59 
1 1 .962 
12.714 
18.6,'52 

4,783 

16,841 
9.411 

28,612 
6,247 


1880. 


11370 
17,880 
d.$31 
9,7«? 
6.013 

13,744 
6.072 
3,460 
10,552 
11,660 

7,108 
5,642 
16,060 
10,366 
4,882 

6,794 
20,181 
16,312 
15,005 
32,466 

18,269 
8,739 
7,829 
3,074 

17,198 

18.840 
22.293 
7.467 
8,030 
14,985 

II, .501 
5,777 
7.228 

.37.457 
8,022 

6,266 
5,691 
19,091 
11,375 
7,367 

8,102 
13,474 
12,184 

9,033 
11,455 

.■),151 
11.073 
10.249 
14,739 

3,207 

13,896 
7.104 

25.006 
4,822 
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foUowiug  is  a  list  of  I 
tlieir  population  as  I 
of  18H0,  with  the  in- 


PoPiLATios  oe  Towns. — The 
fifteen  cities  and  towns,  with 
reported  in  the  revised  census 
crease  in  ten  years : 

\'. 

i:  ':■ 

1  -■;"•. 

Cburk-ston  city 
(iraflon  town  — 
Clarksburg'  tonn 
Beiiwood  town 
Moandsville  city 
Hiuton  towu 
New  Cumberland  towu 
Charlestown  town 
Wfllsliurg  city  — 
Ktynr  town 
We!*tou  town 


List  or  itovernobs. — The  following  is  a  complete 
list  of  till  ^;i>vernors  of  the  State  of  West  Virginia, 


1890. 

Incr'e. 

■Afia 

:f.785 

lo.iiis 

fi.934 

^.ll^^ 

1.S26 

l.-^i 

891 

6.-H 

2.550 

S.I5W 

129 

:!,008 

701 

■2i>M 

2534 

iA'* 

914 

■.>.5TIP 

l,fi91 

iJMIa 

LOW 

•j.a»7 

271 

■J,2;^ 

420 

•JJtii 

472 

•i.l4» 

627 

with  the  dates  oi  their 
division  of  the  State: 


terms   of  service  since   the 


UUVERSOKS   OK    WEST    ViROISIA. 

Arthur  J.  Bureman      .186.'»-6'J; Henry  M.  Matthews         1877-81 

Wm.  E.  Stei'henson 1809-7!lJacob  B.  Jacksou 1881-85 

John  J  Jacobs 1)(71-77'E.  WIIII3  Wilsou 1.S85-89 

A.  Brooke  Fleming 1889-93. 

The  governor's  salary  is  $2,700. 

Bbief  HisTciKif  (iiTi.i.NE.— West  Virginia  was  a 
part  of  the  old  State  of  Virginia  until  18K2.  The 
first  permanent  settlement  within  the  borderof  the 
State  wa-;  made  in  (.ireenlirier  county  in  17i>.j.  Set- 
tlement did  not  progress  very  rapidly  until  after 
the  Revolution,  when  it  set  in  largely  from  the 
east.  Ill  eonsequenci-  of  the  passage  of  the  ordi- 
nance of  secession  by  Virginia  in  istil.  the  people 
of  the  western  section  of  the  State  at  once  took 
measures  for  the  organization  of  a  new  State  gov- 
ernment. In  this  section  slavery  never  had  a 
strong  foothold.  There  was  a  long-standing  polit- 
ical jealousy  towards  the  people  of  the  remainder 
of  Virginia,  and  a  large  majority  of  the  people  were 
friends  of  the  national  cause.  In  1S(M  a  constitu- 
tion was  framed,  in  186'.'  it  was  accepted  by  the 
people  and  by  Congress,  and  in  1S63  West  Virginia 
began  her  existence  as  a  new  State.  Several  active 
campaigns  were  fought  here  during  the  warof  IKfil- 
65,  in  which  contest  the  people  of  this  State  bore 
an  active  part  on  the  national  side. 

raooiirss  of  Poi'II.ation  iiv  Dki-aoes. — 1790,  ."iti,- 
873-  IStMi.  7H..592;  ISIO,  la^.JtW;  1H20,  ISrt,7RH;  1830, 
17«,924;  1S4(J.  •.'•.'4,537;  IKoO,  30^.',313;  I8tW,  37M88; 
IS70,  4>2,014  ;  IHso,  (tl,S.4.J7  ;  ISW,  7<i2.794. 

(•"■•r  n-jineroiis  other  Items  of  interest  relating  to 
Wi,>r  ViiioiviA,  see  article  United  Status,  in  these 
i:i"vi-ions  and  .\ddltions. 

WKITKR,  L\KK.  after  Lake  Wencr,  the  largest 
lake  ill  Sweden,  It  lies  in  Gothland,  about 
twenty-live  miles  southeiist  of  Lake  Wener,  is  sev- 
enty iniles  long,  thirteen  miles  in  average  breadth, 
ti;i-  an  area  of  H.')()  »i|uare  miles,  is  370  feet  in  great- 
•  ■•.  'K-ptli,  and  is  30»>  feet  above  the  level  of  the 
ll.iltic.  lis  waters  are  clear,  and  it  is  snrr<iunded 
by  lofty  romantic,  shores,  almost  unbroken  by 
bays.  It  is  r.-tnarkable  for  an  irregular  alterna- 
tion of  risings  iind  fallings,  and  for  an  occasional 
undulation,  which  is  so  rapid  and  violent  as  to 
break  ltii>  thick  sheet  of  ice  with  which  it  is  cov- 
ered in  winter. 

WKTTKKIKllrN  fl'enk  of  Tenipeslsi.  a  Inffy 
mountain  of  tlie  r.errii><4'  ( lln.rlaiiil,  Switzerland,  on 
the  eiisl  side  <if  the  I  i riiiijehvald ,  and  about  leii 
tnile^  soullii-nst  of  the  l.nke  of  Itrienx.  Krotii  the 
palli  by  which  it  is  ascended,  it  rises  in  one  vast 
precipice  of  alpine  limestone,  seeming  to  threaten 


the  traveler.    Its  height  is  variously  stated  at  liJttiO 
feet  and  14,105  feet. 

WEVKK,  John  M.,  banker,  born  in  Michigan  in 
1847,  and  educated  at  Albion  College.  He  served 
in  the  Union  army  during  the  War  of  the  Rebel- 
lion, enlisting  when  16  years  old;  removed  to 
Plattsburgh,  X.  Y.,  in  1S65,  and  became  a  banker. 
He  was  elected  treasurer  of  Clinton  county  in  1884 
and  1887,  and  in  18it0  was  elected  a  representatiye 
from  the  21st  Congressional  district  of  Kew  York 
to  the  52nd  Congress. 

WEVILS.  See  Insects  In-jtbious  to  Vkgwta- 
TioN  in  these  Revisions  and  Additions. 

AVEYMOUTH.  a  township  of  Massachusetts,  in 
Uorfolk  county,  near  Jlasfacliusetts  Bay.  It  con- 
tains the  villages  of  North,  South  and  East  Wey- 
mouth, and  has  large  manufactories  of  boots  and 
shoes,  and  nails,  and  an  extensive  coal  and  li:niber 
trade.     Population  in  M>W.  10,866. 

WHEDON,  Paniei.  Denison,  theologian,  born  at 
Onondaga.  N.Y.,  inl808;  died  at  Atlantic  High- 
lands, N.  J.,  in  1885.  In  IK^S  he  became  professor  of 
ancient  languages  in  AVesleyan  University, Middle- 
town,  Conn.,  and  in  1845  professor  of  rhetoric  in  the 
University  of  Michigan.  In  1846  he  was  elected  by 
the  51.  E.  fiener.1l  (1  nference  to  be  editor  of  the 
"  Methodist  Quarterly  Review."  He  held  this  po- 
sition till  1.''84.  when  failing  health  c<  nipelleu  him 
to  abstain  from  work.  His  chief  works  are  llic 
'Freedom  af  thr  Hi//  on  ihr  hasis  ij  Jinman  Ktffvnsi- 
hility  (1864);  ('ejunioi/ini/ on  (/.i  -V- ir  Tettovifht  th 
vols.,  1860-76):  and  Ci:nimnilan/  <fii  tlie  Old  Ti>la- 
ment  (7  vols.,  1880-85).  He  was  the  ablest  exponent 
of  .\rminian  theology  in  America. 

AVHEELEK,  Frank  W.,  member  of  Congress,  lorn 
at  Chaunioiit,  N.Y.,  March  2,  185:;.  He  received  s 
common  school  education  ;  removed  with  his  jar- 
<  Ills  when  eleven  jears  of  age  to  East  Sagiraw, 
Mich.;  there  learned  the  first  principles  01  boat 
liuilding  in  bis  father's  yard,  and  while  thus  en- 
gaged conceived  a  desire  to  become  niaster  of  one 
of  the  vessels  he  had  assisted  in  building:  his  ca- 
reer was  successful,  and  he  became  master  of  the 
Saginaw  River  Tug  As-sticiatlon  ;  after  holding  this 
position  for  a  short  lime. he  and  liisfalher  engaged 
extensively  In  ship  building  at  the  Hay  Cities  in 
1877.  and  the  yard  they  established  has  grown  to 
he  the  largest  wood  ship  building  plant  in  the 
United  States.  He  was  elected  to  Congress  in  1886 

WHEEl.EK.  Josp.rn.  men-ber  of  Congress, 
born  in  18.W.  He  graduated  iit  West  Point  in  1850; 
was  lieutenant  of  cavalry  ami  si  rved  in  New  Mex- 
ico; resigneil  in  IMil  ;  was  lleuleiianf  of  artillery 
in  the  Conffderale  army  :  was  successively  pro- 
moted to  the  commui  d  <pf  a  regiment,  brigade, 
division  and  army  corj  s.  and  in  I8(i2  was  assigned 
to  the  coninni  cl  of  the  army  corps  of  cavalry  of 
the  western  nrmv,  continuing  in  that  pcsil ion  till 
the  war  closed  ;  )y  jcirt  resolution  of  the  Confed- 
erate Conpress.be  received  the  thanksof  that  1  ody 
for  successful  niilllnry  operations,  and  for  the  de- 
fense of  thecilj  of  Aiken,  received  the  thanks  of 
the  Slate  of  Soulli  Carolina.  He  became  the  senior 
cavalry  general  of  the  Confederate  arnifs;  was 
appointed  professor  of  phlloFoiihy  in  the  Louisiana 
Slate  Seminary  in  1866,  which  he  declined:  was 
elected  to  the  47lh,  4ftlh,  51st  Congresfes,  and  was 
rei'lected  to  the  52d  Congress;  his  present  term* 
will  expire  in  18<t3. 

WHEKLKK.  Wii.i.iAM  Ai.mos, statesman,  bom  at 
M alone.  Kranklin  county,  N.  Y..  in  ISHl;  died  therf 
in  IH.S7.  In  18r>8-9  he  was  a  member  of  the  senate 
of  the  Stale  cif  New  York,  and  was  chosen  to  Con- 
gress in  IKIU)  as  a  Hepiibliean.  and  again  in  IhRI*. 
He  then  served  cotiliiiiially  until  1877.  Hewitsthe 
first  nietnber  of  either  house  to  cover  his  back  pay 
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ioto  the   Trensury,  when   llie  liack-snlarj-  net  was 

padsotl.     He  whs  (he  author  of  the    fuinous  "coni- 

iironiise"  l>y    whioh    the   politioiil  disitiirhanoeB   in 

l/<>uisiana  were  aiijusleil  in    1S7-4.     In   1S7()  he  was 

:.'    i  M.iteU  for  the  Nioe-rresiili-iioy   liy  the  Kepub- 

1  1  :i;itional  convent  ion.     lie    was   eleoled  with 

lent    Hayes   and    took    his   seat  as  presiding 

of  the  Uniteil  States  Senate   in  .Mareli,  1S77. 

'  ,       'expiration  of  liis  term  in  IS81,  he    returned 

lo  M.ilone  and  did  not  ai;ain  enter  piihlic'  life.     Mr. 

Wheeler  was  a  man   of  most   excellet\t   ohara«ter 

and  of  i;reat  liberality. 

WHKKMNH,  a  city  of  West  Virginia.  Popula- 
tion in  \S\K),  :Jo,013.  See  Uritannica,  Vol.  XXIV, 
p.  53 -i. 

WIIINSTON'E,  a  name  popularly  given  in  Scot- 
land to  any  hard  and  compact  kind  of  stone,  as 
contra-distini^uished  from  sandstone  or  freestone, 
and  rocks  of  slaty  structure. 

WHIl'lM.K,  Edwin  Pkrcy.  author  and  critic, 
Iwrn  at  Uloucester,  Mass.,  in  1819;  died  at  Boston, 
Mass..  in  l>vS(i.  In  \s:i7  he  became  a  bank  clerk  in 
Boston.  Thence  he  was  transferred  to  the  Mer- 
chiiiits'  Exchange  as  superintendent  of  the  reading 
rtK)m.  This  position  enabled  him  to  follow  his  lit- 
erary inclinations.  He  beg^n  to  write  for  reviews 
and  to  lecture  on  literature  and  every  day  life.  In 
1850  he  was  Boston's  favorite  orator.  In  ISGO  he 
gave  himself  to  purely  literary  pursuits.  He  wrote 
Charactfr  nnil  CharnrliTintic  .Htii  (IStiti);  Lit'ratiirf 
of  Ike  Age  of  El>zab>-lh  (1869) ;  Success  nnii  its  Cundi- 
lions  (1871),  and  .Im'TiVfltii  Lilfrahire  and  Oilier 
Papers  ami  AVr.i/'tT/:.<;i.<  of  Eminent  .Hen  (1887).  The 
latter  work  appeared  after  his  death.  Whipple's 
style  was  happy,  even,  genial,  and  displayed  a 
manly  spirit,  although  he  was  not  an  original 
genius. 

WHIPPOORWILL,  the  popular  name  of  the 
Antrosl)miis  Vitcifertig,  one  of  the  most  common  and 
interesting  of  the  North  .\inerican  birds,  of  the 
goat-sucker  or  night-jar  family.  To  the  untrained 
observer  the  bird  bears  a  great  resemblance  to  the 
common  night-hawk  (('hnrde^liles,  or  ('honlile^ 
pope'w),  but  its  voice,  and  its  more  strictly  noctur- 
nal habits  separate  the  species  very  clearly;  and, 
ou  close  observation,  ([uite  a  number  of  small  but 
important  physical  marks  of  distinction  are  per- 
ceptible. Its  generic  name,  AnlroatDinns,  or  cave- 
mouth,  is  an  appropriate  one;  but  the  latest  sys- 
tematists  limit  its  application  by  reserving  it  for 
the  chuck-will's-widow  (.1.  Cnrulineush),  and  by 
putting  its  near  relative,  the  whippoorwill.  back 
into  the  old  European  genus  Cnprimnlijn.i,  or  with 
the  goat-suckers  proper.  The  name  "Poor-will" 
is  given  to  several  Western  North  American  species 
of  Ni/ctidromui  and  I'ImI.ennplilus.  The  whippoor- 
will  takes  its  name  from  its  loud  and  plaintive 
nocturnal  cry.  Country  people  consider  it  a  bird 
of  ill  omen  portending  death,  and  especially  the 
death  of  young  children.  Its  noiseless  flight, 
strictly  nocturnal  habits,  and  its  loud  cry  are 
doubtless  the  causes  of  the  dread  with  which 
ignorant  rustics  regard  it.  The  mother-liird  lays 
her  eggs  generally  on  a  stump  or  on  the  bare 
ground,  and  makes  little  or  no  nest.  The  bird  is 
not  often  seen  near  by.  Occasionally  the  bird  may 
be  seen  carrying  one  of  its  own  eggs  or  one  of  its 
unfledged  young  in  its  huge  mouth.  The  novelist, 
Cooper,  calls  this  bird  by  the  name  "Wish-ton- 
wish,"  which  is  not  an  unapt  imitation  of  its  call; 
but  that  name  properly  belongs  to  the  prairie-dog, 
being  its  name  in  the  language  of  the  Osage 
Imliins. 

WIIl.STLER,  J.^MKs  .\bbott  McNeii,,  artist,  born 
at  T.owell,  Mass.,  in  1834,  and  educated  at  the 
fJDited  States  Military  Academy,  West  Point,     lie 


I  studied  art  in  Paris  and  settled  in  \fiKi  in  Paris, 
lie  made  interesting  experinientsin  the  harmonies 
'  and  contrasts  of  colors,  and  produced  some  really 
\  striking  etlects.  Among  his  more  important  works 
I  are  W'liite  (iirl;(,uld  Oiel;  lllne  (!irl;  portrait  of  My 
Mollier;  of  Thomas  Carlinle;  I'rinernne  des  I'ai/s  de  la 
I'oreeUiiiii ;  and  (heal  Fire  Wheel.  Most  of  his 
later  paintings  he  named  according  to  the  colors 
used,  as  Noelnrue  in  lllne  and  Gold;  llartiiony  in 
Orey  and  Green;  Xochirne  in  Blue  and  Silver;  llar- 
vnintj  in  Broun  and  Blark;  ArrangemetU  in  Grey  and 
Blaek,  etc.  His  skill  in  etching  is  higher  than  in 
painting.  In  this  branch  of  art  he  has  executed 
plates  on  London,  Venice  and  Brussels.  He  has 
pubUshed  Foor  Maulers  of  Elchinij  (188:1)  and  Ten 
(t'Clork  (1888). 

WHITE.  Andhkw  1)[(kson,  educator,  born  at 
Homer,  N.  V.,  in  1831'.  He  graduated  at  Yale,  and 
was  in  1857  made  iirofessor  of  history  and  English 
literature  in  the  University  of  Michigan,  but  re- 
signed in  IStil!  on  account  of  bad  health.  In  18ti7 
he  became  president  of  Cornell  I'liiversity,  which 
position  he  resigned  in  IS8.5.  From  his  own  means 
he  contributed  ^l(HI.OOI)  to  the  eiinipment  of  this 
school  and  supplied  its  library  with  30,000  volumes 
of  books.  In  1879  he  was  sent  as  United  .States 
Minister  to  Berlin.  On  his  return  in  1881  he  re- 
sumed his  duties  as  president  of  Cornell  Uni- 
versity. He  has  published  l^eclures  on  Mediseval 
and  Modern  lliatori/  (18(')1),-  J.eclures  Belating  lo  Cor- 
nell I'nieernili/,  including  one  on  the  Co-Education 
of  the  Sexes  (1871);  'Warfare  of  Snence  (1876),  and 
The  AV»'  Grrnuinii  (188'_'). 

WHITE,  Rkhari)  Chant,  author,  born  in  New 
York  City  in  1821  ;  died  there  in  1885.  He  studied 
medicine  ai:d  law,  but  practiced  little  of  either. 
From  184.5  till  1859  he  was  connected  with  the 
"Courier  and  Enquirer"  of  New  York,  the  last  five 
years  as  its  editor.  He  was  an  authority  on  music 
and  art  topics.  His  first  volume,  Ilandiiook  of 
C/ic/.x/iV/i/ J(7,  appeared  in  1853.  During  the  war 
he  wrote  Nolionol  Jhinmli  (1S()1);  I'he  Gospel  of 
I'race,  a  satire  on  the  Northern  sympathizers  with 
the  South  ;  and  Foelry  of  the  I  'iril  War  (1,S66).  For 
thirty  years  he  was  a  constant  contributor  to 
"  Putnam's  Magazine."  "The  Galaxy"  and  "The 
Atlantic  Monthly."  The  favorite  subjects  of  his 
articles  were  the  plays  of  Shakespeare.  Of  the 
author  of  the  Shakesperian  plays  he  had  a  very 
low  opinion,  but  he  exalted  his  immortal  poetry. 
He  pul)lishe(l  also  Words  and  Their  Uses  (1870); 
Eeery  Day  Knylisli  (1879);  Evyland  Without  and 
Within  (1881):  and  The  Fnle  of  Mansfield  Humphrey 
(1884).  From  1861  to  1878  he  was  chief  clerk  in 
the  revenue  bureau  of  the  New  York  custom  house. 
WHITE,  AVii,M.\M,  first  bishop  of  the  Protestant 
Episcopal  Cliiirch  in  Pennsylvania  born  at  Phila- 
delphia in  1748,  died  there  in  1830.  He  studied 
theology  and  was  ordained  priest  by  the  bishop  of 
London  in  1772.  On  Sept.  27,1785,  clerical  and  lay 
deputies  from  several  states  met  in  Christ  Church, 
Philadelphia,  where  'White  was  pastor,  and  organ- 
ized as  a  general  Protestant  Episcopal  Convention 
of  which  White  was  chosen  president.  In  the 
following  year  he  was  elected  as  the  first  bishop  of 
Pennsylvania,  and  consecrated  in  London  in  Feb- 
ruary, 1787.  From  :787  till  1801  he  was  chaplain  to  ' 
Congress.  Besides  his  episcopal  duties  White  was 
foremost  in  public  charities  and  enterprises,  and 
held  the  presidency  of  the  Philadelphia  Bible  So- 
ciety, dispensary,  prison  society  ,  asylum  for  the 
deaf  and  dumb,  and  institution  for  the  blind.  Both 
in  organizing  and  in  guiding  Bishop  White  was  the 
father  of  his  church  in  Pennsylvania. 

WHITEFISH,  the  common  name  of  all  the  spe- 
cies of  the   genus   Coregonus,    family    Salmonidse, 
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which  are  abundant  in  the  Great  Lakes  and  in  all 
the  British  American  Lakes  perhaps  as  far  north 
as  the  Arctic  <  >cean.  In  this  section  of  the  salmon 
family  the  body  is  covered  with  scales  of  moderate 
size,  the  cleft  of  the  mouth  is  small,  the  teeth,  if 
present,  are  extremely  minute  and  deciduous,  the 
dorsal  tin  is  of  moderate  length,  the  caudal  deeply 
forked.  The  body  is  elongated  but  thick,  the  head 
small  and  pointed,  the  general  appearance  being 
like  that  of  the  shad.  There  are  in  all  about 
twenty  American  species,  all  lacustrine  in  habitat, 
each  species  being  localized,  though  in  some  cases 
three  or  more  are  found  in  the  same  lake.  They 
vary  in  size  from  the  large  lake  whitefish  averag- 
ing three  to  live  pounds  in  weight,  to  the  little 
"lake  herring  "  of  tlie  Saranao  Lakes.  The  white- 
fish  are  the  most  important  food-fislies  of  the 
Great  Lake  region,  and  are  of  vital  importance  to 
some  northern  tribes  of  Indians.  In  (|uality  of  flesh 
they  have  no  superior  among  our  fooil-lishes.  the 
flesh  being  white,  tender,  juicy,  and  of  delicate 
flavor,  and  never  producing  a  feeling  of  satiety 
like  the  salmon. 

The  most  important  species  is  (^.  rhipeiforuih, 
the  large  lake  whitefish,  which  is  found  in  all  the 
great  lakes,  attaining  its  largest  size  in  Lake  .'Su- 
perior, where  it  averages  over  five  pounds  in 
weight.  In  the  other  lakes  it  is  smaller,  the  usual 
size  brought  to  market  being  al)()ut  two  pounds. 
It  is  bluish-gray  on  the  back,  lighter  on  the  sides, 
and  white  below.  This  species  is  supposed  to  feed 
on  the  small  Crustacea  and  other  small  animal 
forms  of  the  lake  waters.  It  comes  in  vast  shoals 
into  the  shallow  waters  of  the  lakes  to  spawn,  and 
IB  then  caught  in  large  (|uantities  in  nets. 

The  species  next  in  importance  to  the  above  is 
C.  artedi,  the  "  lake  herring,"  of  smaller  size,  but 
one  of  the  most  abundant  of  the  Great  Lake  fislies. 
It  is  also  a  valuable  food-fish.  In  the  lakes  of  the 
Rocky  Mountains  occurs  ('.  Willi amsmii,  a  fish  of 
about  a  pound  weight.whieh  ranks  also  high  as  a 
fod-fish.  .\nother  species,  ''.  "/•o'/k,  known  as 
the  '"OtsegK  bass,"  has  as  yet  been  found  nowhere, 
but  in  Otsego  Lake,  X.  Y.  It  is  about  half  the 
weight  of  the  lake  whitefish,  and  is  said  to  surpass 
even  this  fine  fish  in  excellence. 

Many  other  fish  are  known  as  whitefish  in  cer- 
tain localities.  The  blue  fish,  the  silver  salmon, 
and  other  fill )(l-fishes  of  well-known'tommon  names 
are  often  called  whitefish.  Kut  the  name  belongs 
most  properly  to  (''imjDiniK  rhiitfll'iinnin. 

WIUTK  GINPOWDKR,  a  mixture  at  one  time 
emploved  in  blasting,  but  now  scarcely  ever  em- 
ployed in  eonSHfjuence  of  the  danger  attending  its 
preparation,  and  the  facility  with  which  it  explodes 
by  friction.  It  ingredients  are  chlorate  of  potash, 
tlried  fiTrnrvanide  of  pottassiiim,  and  sugar. 

WiriTKIIALL,  a  village  of  New  York,  at  the 
head  or  southern  extremity  of  Lake  Chaniplain, 
and  the  tenninution  of  the  Tmy  and  Chainplaiii 
Canal,  with  imiiortant  railway  ami  steamboat  con- 
necti'iiis,  and  watcr-puWi-r  for  saw  and  Huuring 
mills,  machine  woolen  and  carpet  factories.  It 
wa-  i-i'llled  by  .Major  I'hllip  Skene  in  17t>I,  and 
ealliiil  SkenesiioroMgh  ;  in  the  war  of  IKI2  it  was  an 
important  military  depot,  rojiulalion  in  18H0.  4.- 
484. 

WHITK  HorSlC,  the  popular  name  of  the  resi- 
dence  in  W'lishitigtfm  "f  I  he  l'rcHi<leiil  of  the 
I'nited  Slai'"<.  ntlicially  knuwn  iic  thf  Kxecutive 
ManHion.  Si-n  I'.rilannica.  Vol.  \XI\',  p.  .'fH-l.  It 
is  built  of  freci-tiiiic.  and  is  painted  white  ;  lienre 
the  namp.  It  is  a  plain  iidiJice  of  170  by  S»l  feel 
having  8  C'lloniiBfle  iif  eight  Ionic  columns  in  front, 
and  a  semi-eircnlnr  [mrtioo  in  the  rear.  Its  arrhi- 
teet  was  .lame*  lloban,  an  Irishman.      It   occupies 


a  reservation  of  about  twenty  acres.  It  waserecied 
in  181!i-2y;  the  first  executive  mansion,  begun  in 
1792.  having  been  destroyed  by  the  British  in  1814. 

WHlTEHUl'SE,  Frederick  Cohe,  son  of  bishop 
Whitehouse,  of  the  Episcopal  Diocese  of  Illinois, 
graduated  with  honor  in  the  Columbia  College, 
Xew  Y'ork,  in  l.Stil.  Possessed  of  abundant  means, 
he  devoted  his  life  to  explorations  in  many  fields 
of  learning.  He  has  especially  distinguished  him- 
self by  his  examination  of  Egyptian  problems, 
chi^f  of  which  is  the  determination  of  the  site  of 
Lake  Moeris.  He  has  l>y  repeated  surveys  as- 
sured himself  of  the  identity  of  the  Kayoum.  in- 
cluding the  deep  depression  of  Uaiyan,  with  the 
ancient  lake,  and  has  suggested  to  the  Egyptian 
government  the  expedient  of  again  filling  this 
region  with  the  Nile  through  the  Bahr  Yusef.  and 
thus  greatly  enriching  the  land.  His  view,  which 
sustains  the  truth  of  Herodotus,  has  excited  the 
interest  o(  Egyptologists  and  the  government  of 
Egvpt,  and  has  many  supporters. 

\VHITELAAV,  R.H.,  member  of  Congress,  Iwrn 
in  l.S.=)4.  in  Essex  county,  Va.  He  removed  thence 
to  Missouri  in  l.'SO,  and  was  elected  to  Congress  in 
1800  to  fill  the  unexpired  term  of  Hon.  James  I'eter 
Walker,  deceased. 

AVHITE  LEAD.  There  are  at  the  present  time 
thirty-six  while  lead  factories  in  the  I'nited  States. 
They  are  located  in  the  States  of  Pennsylvania, 
New  York,  Massachusetts,  Maryland,  Missouri, 
Kentucky,  Ohio,  Illinois,  California  and  Nebraska. 
Those  located  in  the  city  of  Brooklyn  are  the 
largest.  Some  of  these  works  slill  u„e  the  old 
"Dutch  process"  of  corroding  the  lead.  But  those 
of  later  date  use  new  or  "patent  process."  They 
can  sell  their  white  lead  at  lower  prices  than  the 
former.  But  the  products  made  by  the  Dutch  pro- 
cess still  enjoys  the  greater  popular  favor  for  the 
finer  jobs.  The  white  lead  ot  the  American  cor- 
roding works  is  produced  from  the  native  lead  of 
the  Kocky  Mountain  district.  The  annual  con- 
sumption of  this  product  in  the  Cnited  States  is 
now  about  70,()iKi  tons,  with  an  average  yearly  in- 
crease of  about  10  per  cent.  It  compares  favora- 
bly with  the  foreign  white  lead  in  cjuality.  at  least 
as  far  as  the  higher  grades  are  concerned.  The 
lower  grades  are  adulterated  with  barytes. 
The  imports  of  foreign  white  lead,  mostly  of 
English  manufacture,  are  now  only  about  500 
tons  per  annum.  The  price  of  white  lead  is  now 
about  ••  cents  i>er  pound.  It  varies  with  the  price 
of  pig  lead.  In  order  to  keej)  competition  down 
most  of  the  .American  corroding  works  have  re- 
cently formed  a  "while  lead  trust,"  which  tends  to 
keep  the  price   up. 

WHITE  BIVEK,  a  river  of  Arkansas  and  Mis- 
souri. It  rises  in  the  Ozark  Mountains,  flows  north- 
east into  Missouri,  then  turning  east  and  south- 
east into  .\rkansas.  drains  the  norllieastern  por- 
tion of  the  Stale,  and  flowing  soulherly.  empties 
itself  into  the  .Mississippi  near  the  mouth  of  the 
Arkansas.  It  is  SOO  miles  long  and  navigable  .Sf>0 
miles. 

WHITE  SCLPHIH  Sl'BINfiS,  the  countv-seat 
of  Meagher  county,  Mont.  It  is  surrounded  by  a 
fine  (arming  and  "grar.ing  region,  is  a  flourishing 
business  town  and  a  prominent  resort  for  tourists, 
hunters  and  invalids.  Its  mineral  springs  and  baths 
are  verv   popular. 

WHrrEW,\TEU,a  town  of  Wisconsin.  It  has 
important  ninnufnofiiries  of  wagons,  papi-r  and  ag- 
ricullnrnl  implements.     Population   in    I.MIO.  4..H;»i). 

WHITING,  Will  lAM,  lawyer,  born  at  Concord, 
Mass..  in  l>^i:!;  died  at  Boston.  Mass..  in  1873  He 
studied  nt  Harvard  and  was  admitted  to  (he  bar  of 
Boston  in  1888.     In  18<U  the  I "nited  States  war  de- 


\\"  11  1  T  .M  A  N  —  \\-  1  K  E 


1«L>7 


|mri  incut  appointed  him  as  eolicitor.  In  the  same 
year  he  [".iblished  n  treatise  entitled  Thf  War  I'owera 
of'  Ihf  I'rftitltnt,  and  thf  Irijislntiti'  ]'oiierii  of  Cont/rfS», 
111  Kflaliou  til  IWaton,  Ribt'Ition,  and  Slavery.  This 
treatise  passed  throiijth  twenty-seven  editions 
within  a  few  years.  To  its  original  chapters  were 
added  in  later  additions  others  on  Military  Arrmls, 
Mililary  (ifit-rniniut,  and  lircomtniclinii.  Whiting 
was  (or  live  years  president  of  the  New  England 
Historical  (Jenealogical  Society,  and  in  his  last 
year  was  elected  to  Congress.  He  left  fo.OOO  to 
Harvard  for  a  scholarship. 

WHITMAN,  a  town  of  Massachusetts,  formerly 
called  SofTii  Abinotos.  It  has  extensive  boot, 
shoe,  tack  and  nail  factories.     Population   in  IS'.K). 

WHITMAN".  Wu.T.  poet.bomin  West  Hills,  Long 
Island.  N.  Y.  in  l.sio.  When  young  he  worked  as  a 
printi^r  in  summer,  and  as  a  school-teacher  in  win- 
ter. In  1S47-'S  he  made  long  pedestrian  tours 
through  the  I'nited  States  and, Canada,  generally 
following  the  courses  of  the  great  rivers.  His  chief 
work,  Lfnves  of  Grass  ilS55',  is  a  series  of  poems 
dealing  with  moral,  social,  and  political  problems, 
and  more  especially  with  the  interests  involved  in 
the  19th  century  .\merican  life  and  progress.  Dur- 
ing the  civil  war  he  administered  to  the  sick  and 
wojinded  of  both  armies  in  Virginia  and  Maryland 
and  in  and  around  Washington  City.  In  1883  he 
published  his  prose  book,  entitled  Spectme7t  Days 
mid  Cullect.  It  contains  biographical  notes,  per- 
sonal memoraiiua  during  the  war.  and  various 
essays,  including  "Democratic  Vistas."  In  1888  he 
finished  .Vo'vmft^r  Hi:ii(ihs,  his  last  work,  contain- 
ing both  poems  and  prose.  Whitman's  poetry  is 
without  rhythm  and  regular  metre,  and  entirelv 
unconventional.  He  died  at  Camden,  N.  J.,  March 
26,  1892. 

WHITNEY,  Ei.i,  an  American  inventor,  born  at 
Westborough,  Mass.  Dec.  8,  17K5,  died  at  New- 
Haven,  Conn.,  .Ian.  8.  182.5.  He  was  educated  at 
Yale  College,  where  he  paid  his  expenses,  partly 
by  school-teaching,  partly  by  mechanical  labor. 
Having  graduated  in  1792,  he  went  to  Georgia  as 
a  teacTier;  but  finding  a  generous  patron  in  the 
widow  of  General  Greene,  of  the  Revolutionary 
army,  he  resided  on  her  estate,  and  studied  law. 
The  cotton  culture  at  this  period  was  limited  by 
the  slow  and  difficult  work  of  separating  the  cot- 
ton from  the  seed  by  hand;  but  Mrs.  Greene  told 
her  complaining  neighbors  that  she  was  sure 
Whitney  could  help  them  out  of  their  trouble.  .\t 
their  desire,  he  set  to  work  under  great  disad- 
vantages, for  he  had  to  make  his  own  tools,  and 
even  draw  his  own  wire;  but  the  reports  of  his  suc- 
cess prompted  some  lawless  people  to  break  into 
his  workshop,  and  steal  his  machine,  and  got  others 
made  before  he  could  secure  a  patent.  He,  how- 
ever, formed  a  partnership  with  one  Miller  in  1793, 
and  went  to  Connecticut  to  manufacture  cotton 
gins;  but  the  lawsuits  in  defense  of  his  rights  took 
all  his  profits,  and  .oO.iKX)  dollars  voted  him  by  the 
State  of  .<5outh  Carolina.  Finally,  in  1798,  he  got  a 
government  contract  for  the  manufacture  of  fire- 
arms and  was  the  first  to  efTect  the  division  of 
labor,  Viy  which  each  part  was  made  separately. 
He  made  a  fortune  by  this  manufacture,  carried 
out  with  ingenious  machinery  at  Whitneyville, 
(/'onn.,  while  he  had  but  V)arren  honor  from  the 
gin.  one  of  the  most  important  of  the  whole  series 
connected  with  the  cottrm  manufacture. 

WHITNEY.  .losiAH  DwioHT,  geologist,  born  at 
Northampton,  Mass.,  in  1819.  After  graduating  at 
Yale  College  he  spent  five  years  in  scientific  stud- 
ies in  Europe.  He  has  been  engaged  in  the  geo- 
logioal  surveys  of  Ohio,  Mississippi,  Michigan,  and 


t'alifornii!.  beside  the  United  States  Government 
surveys  of  the  Territories.  In  1806  he  was  made 
professor  of  geology  in  Harvard  Dnivergity.  His 
publications  include  7'/ic  Mtlallic  Wfallh  of  the 
Vnilid  Stales  (1864);  and  Hepurls  of  the  Lake  Super- 
ior Region;  the  Upper  Mississippi  Land  lieyion,  and 
the  (ieoloijiral  Survey  of  Califoniia  (lHtM-70).  He 
contributed  to  the  Eni-vclop.kdia  Buitannic*  (9th 
ed.)  that  part  of  the  article  Unitkd  Statks  which 
relates  to  physical  geography. 

His  brother,  Wn,i,i.\M  DwuiuT  Wmitnkv,  philo- 
logist, born  at  Northampton,  Mass.,  in  1827.  While 
clerk  in  a  banking-house  he  devoted  his  leisure  to 
the  study  of  languages,  especially  Sanscrit.  In 
1850-5;i  he  studied  them  further  at  Berlin  ana 
Tubingen,  (iermany.  In  1864  he  was  appointed  to 
the  chair  of  Sanscrit  in  Yale  College.  In  1870  he 
became  also  professor  of  comparative  philology  in 
the  same  school.  He  sllll  (1891)  retains  both  of 
these  chairs.  He  published  a  German  Grammar 
(1869);  German  Header  (1873);  Life  and  Growth  of 
l.anfitiages  (M'.lb);  a  Sauscril  Grammar  {]S79) ;  and 
is  chief  editor  bf  the  Century  Dictionary  of  the  Eiiy- 
lish  Langvnye  (completed  in  1891).  Prof.  Whitney 
has  a  European  no  less  than  a  national  fame,  and 
•is  considered  by  many  the  foremost  expositor  of 
the  science  of  langu.age. 

WHITTHOKNE,  Washington  C,  United  States 
Senator,  boi-n  in  Tennessee  in  1826.  He  was  a 
member  of  the  State  senate  in  1855-58 ;  of  the  lower 
house  in  1859-61 ;  was  an  assistant  adjutant-gen- 
eral in  the  Confederate  army  ;  adjutant-general  of 
the  State  in  1862-65,  and  aide  on  several  general 
staffs ;  member  of  congress  from  1870  to  1883 ; 
United  States  Senator  from  1886  to  1889;  and  mem- 
ber of  Congress  from  1889  to  1891. 

WHITTIER,  John  Greenlkaf,  an  American  poet, 
born  in  1807,  at  Haverhill,  Mass.  In  1829  he  be- 
came editor  of  the  "American  Manufacturer,"  a 
Boston  newspaper;  afterwards  editor  of  "New  Eng- 
land Weekly  Review" ;  entered  the  legialitture  of 
Massachusetts  in  1835;  became  secretary  of  the 
American  Anti-Slavery  Society  in  18,36,  at  Phila- 
delphia; edited  "Pennsylvania  Freeman"  in  1838-39, 
when  his  odice  was  sacked  and  burned  by  a  mob; 
returned  to  his  native  State  and  became  corres- 
pondent of  the  "National  Era,"  an  anti-slavery 
paper  published  in  Washington.  He  contributed 
anti-slavery  and  other  lyrics  to  this  paper,  and  has 
since  lived  for  years  in  literary  retirement,  pub- 
lishing some  volumes  of  poems,  which  have  given 
him  a  prominent  place  among  American  authors. 

WICHITA,  a  city  of  Kansas.  Population  in  1890, 
23,853.    See  Britannica,  Vol.  XXIV,  p.  556. 

WICKHAM,  Cuari.es  Pkkston,  member  of  Con- 
gress, born  in  Ohio  in  18,3(5.  He  was  a  printer  in 
his  youth  ;  was  educated  in  the  public  schools  and 
the  Norwalk  Academy;  studied  law  and  was  ad- 
mitted to  the  bar  in  1S58;  enlisted  as  a  private  of 
volunteers  in  1861,  and  was  mustered  out  of  the 
service  in  1865;  attained  to  tlu'  rank  of  first  lieu- 
tenant, captain,  major  and  lioutetiant-colonel ; 
while  a  major  was  commissioned  lieutenant  by 
brevet,  by  the  President,  for  "gallant  and  merito- 
rious services  in  the  Carolinas;"  resumed  the 
practice  of  law  in  1865;  was  elected  prosecuting 
attorney  in  1866  and  reiilected  in  1868;  was  elected 
judge  of  the  court  of  common  pleas  of  the  4th 
judicial  district  in  1880,  and  reelected  in  1885;  re- 
signed in  1886;  was  elected  to  Congress  in  1887, 
arid  reelected  in  1889. 

M^IKE,  Scott,  member  of  Congress,  born  at 
Meadville,  Pa.,  in  1834.  He  removed  with  his  parents 
to  Quincy,  111.,  in  1838,  and  to  Pike  county  in  1844; 
was  educated  at  Lombard  University,  (lalesburg, 
graduating  therefrom  in  1857:  studied  law  and  was 
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admitted  tu  the  bar  in  1858;  graduated  from  Har- 
vard Law  School,  Cambridge,  Mas3.,  in  1859,  and 
commenced  the  practice  of  law  the  same  year  at 
Pittsfield,  where  he  lias  since  resided;  was  twice 
elected  to  the  Legislature  of  Illinois,  and  served 
from  1863  to  18G7,  was  a  member  of  Congress  from 
1875  to  1877,  and  from  1889  to  1891,  and  was  re- 
elected in  18'11. 

WILEY,  .lf>HN  M.,  member  of  Congress,  born  in 
Ireland  in  IH+'i.  He  immigated  to  America  with 
his  parents  when  four  years  old,  and  settled  in  Erie 
county,  N.Y.;  received  a  common-school  educa- 
tion ;  worked  on  his  father's  farm  until  eighteen 
years  of  age  ;  bought  and  sold  cattle  until  twenty- 
one  years  of  age,  and  then  engaged  in  mercantile 
pursuits  and  real  estate  business  ;  was  elected  to 
the  Legislature  in  1871,  and  1872,  and  was  elected 
to  Congress  in  1889. 

WILKES,  CiiABLBs,  an  American  naval  officer 
and  explorer,  was  born  in  New  York  in  1798,  died 
in  1877.  He  entered  the  navy  in  1816,  served  in 
the  Mediterranean  1819-20, and  in  the  Pacific  in 
1821-23,  where  he  was  selected  for  a  Separate  com- 
mand. In  1826  he  gained  the  rank  of  lieutenant, 
and  in  1839  was  appointed  to  the  Dipot  of  Charts 
and  Instruments  at  Washington,  and  was  the  first  • 
in  tlie  United  States  to  set  up  fixed  astronomical 
instruments  and  make  observation.  After  )>eing 
employed  in  surveying  George's  Bank,  he  was,  in 
183s,  appointed  to  the  command  of  an  exploring  ex- 
pedition of  five  vessels  and  a  storeship,  in  which  he 
surveyed  the  Samoan  group  in  the  Pacific,  discov- 
ered many  islands  and  the  antarctic  continents, 
which  he  coasted  through  70^  of  longitude,  ex- 
plored the  Keajoe  group,  and  returned  in  1842, 
wlieri  111!  was  advanced  to  the  grade  of  commander, 
and  published  a  Narrnlire  of  the  United  •Slali-n  Kx- 
p!  iiiiirf  Ktpedition.  Of  the  eleven  su  pplementary 
qu:irLo  volumes,  he  was  the  author  of  the  one  on 
Mi'leorology  ;  and  in  1819,  of  a  volume  on  Cali- 
fornia and  Oregon,  entitled  Western  America.  In 
lH)<i  he  pul)li9hed  his  Th'.'irij  of  tlir  Wiii'h.  Having 
been  promoted  to  the  rank  of  captain  in  1855,  he,  in 
18(>1,  took  command  of  the  United  States  steamer 
.Sail  Jarint'i,  and  forcibly  removed  from  the  Hritish 
mail-Hteamer  Trent,  Messrs.  Mason  and  Slidell, 
cominis-iionors  of  the  Confederate  Slates  to  Eng- 
land and  France,  and  coTiveyed  tliem  to  Boston, 
receiving  the  thanks  of  Congress,  but  at  thedcmand 
of  the  British  government,  his  act  was  disapproved. 
See  Britannica,  Vol.  XXIII,  p.  775;  and  .\1V,  661. 
In  I.S(i2,  he  was  promoted  to  the  rank  of  commo- 
dore, and  to  active  service  as  acting  rear-admiral ; 
but.  at  the  clo.ne  of  the  war  was  placed  upon  the  re- 
tired list  of  commodores. 

WILKKSBAIiltK,  aeity  of  Pennsylvania.  Pop- 
ulation in  1890,37,718.  See  Britannica.  XXIV,  p. 
6(>H. 

WI[,KIN.''ON,  Jamrs,  soldier  born  at  Benedict, 
Md..  in  1757;  died  near  the  City  of  Mexico  in  1825. 
At  eighteen  ho  was  a  captain  in  Hip  Hevolulionnry 
war,  aiifl  nerved  utider  Arnold  and  <iat>'s.  becoming 
a<ljiitanl-gi-neral  to  the  latter.  In  177s  lie  l.'ft  the 
army  »•*  a  mlonel.  He  took  part  in  the  expeililion 
agninnt  the  [iiilinns  on  the  Wabash;  was  commis- 
sioned brigniliiT-general  in  March,  1762;  and  com- 
manded the  right  wing  of  Wayne's  army  at  the 
Maumen,  Aug.  20,  1794.  He  was  commander-in- 
chief  in  1796-9H,  and  again  in  lWX>-12;»as  one  of 
the  two  coniMil«»ionern  who  received  the  cession  of 
Louisiana  frMin  the  French  in  |S03,nndin  I8(ift-«h« 
was  LoiiiMinna's  tiTritorinl  governor.  He  im- 
proved the  dofensen  of  New  Orleans  in  1811.  and 
received  n  rnayorgenerHrH  rurniniMxion  in  March, 
1813.  During  the  next  inonth  he  rediic*>d  Mobile. 
In  IHH  he  was  omploynd  In  the   northern    depart- 


ment, but  was  unsuccessfbl.  In  1815  he  was  dis- 
charged from  the  service.  He  bought  afterwards 
an  estate  near  the  City  of  Mexcio.  where  he  spent 
his  latter  years  in  self-imposed  exile. 

WILKINSON,  Theodore  Stabk,  meDiber  o( 
Congress,  born  in  Louisianna  in  1W7-  received  a 
common-school  education ;  attended  Washington 
College,  Lexington,  Va.,  for  two  years  ;  became  en- 
gaged in  sugar  planting  in  1870,  and  has  been  in  the 
same  business  ever  since;  was  a  member  of  the 
Echool-board  of  Plaquemines  Parish  ;  was  a  mem- 
ber and  president  of  the  board  of  Levee  Cunmia- 
sioners  for  the  Third  Levee  District;  was  elected 
to  Congress  in  1^87,  and  served  until  1891. 

WILL,  OK  Testament.  See  Britannica,  Vol. 
XXIV,  pp.  570-574. 

The  Testators'  Cai-acitv. — In  America  the  stat- 
utes regulating  wills  vary  considerably  in  the  differ- 
ent States.  In  seme  of  the  States  a  testator  must 
be  at  least  twenly-one  years  old,  in  others  a  man 
can  make  a  lawful  Ifstanient  at  eighteen  years  of 
age.  Married  women  are  commonly  ertillfd  to 
dispose  of  their  own  property  by  will.  It  has  been 
held  that  mere  weakness  of  understanding  does 
not  invalidate  a  will  if  the  testator  was  capable  of 
ccmprehcr.dii  p  wl.at  he  was  di'iiic  at  the  time  of 
niikirg  tlie  will.  Idiots  aie  wliully  incapable  of 
executing  a  will,  so  also  are  lunatics,  excejt  during 
lucid  iiil(r\als  allcwing  the  exerc-ite  of  ncn-ory 
and  judgment.  LVliriiim,  whether  frcni  diftesoor 
stimulus,  while  the  paroxysm  continues  to  deprive 
the  pierfon  of  the  right  exercise  of  reason,  is  a  suf- 
ficient impediment  to  tl.e  execution  of  a  will.  Pe- 
nile dementia,  or  lo^s  of  mental  faculties  through 
old  age,  if  sl.own.  will  also  invalidate  a  will.  If, 
lit.Wfver,  the  le^tat<lr  las  n;flicit  nt  nitniory  and 
reason  left  to  firm  an  underttaiidii  g  jiidpn-.tnt  of 
the  transaction,  he  has  proper  ttstan:enlaiy  capac- 
ity. Fraud  or  undue  irflutnce,  by  which  a  person 
is  induced  to  n  ake  a  will,  will  inxiilidate  it. 

Pkovino  a  Will,. — Asa  rule  two  witnesses  are  suf- 
ficient if  they  are  not  interested  parties  and  sign 
the  will  in  the  presence  of  the  testator.  Tl.e  latter 
must  either  sign  it  in  the  presence  of  the  witnt fses 
or  must  acki;o\\  li  ilge  his  signature  in  their  hear- 
ing. A  will  must  le  proved  in  the  probate  court. 
Tlii.-i  court  has  exclusive  jurisdiction  in  wills  and 
es-tatcs,  wi.etbrr  the  pre  J  erty  le  real  or  pertonal. 
In  probate  of  wills  passing  realty  is  governed  by 
the  law  of  the  j  lace  where  it  is  situated:  of  per- 
conalty,  by  the  law  of  the  testatorsdtmicile.  Any 
one  interested  in  a  will  may  compel  prolate  of  it 
by  iijpplication  to  the  probate  c<  urt.  who  will  mm- 
nion  the  executor  or  person  having  the  ciisti  ily  of 
it.  The  witncKses  must  appear  and  prove  the 
aiithenticily  and  execution  of  the  will,  and  (he 
competency  of  the  leslntor.  Wills  ■  lost  or 
stolen  ninv  be  admitted  to  probate  upon  pro|>er 
proof  of  tlie  less  and  execution.  In  most  of  the 
t'nited  States  there  are  stalntes  providing  for  the 
probate  of  foreign  wills  by  exemplified  copy. 

Unwrilii'n  or  nuncupiil ive  willn  are  generally 
invalid  in  the  I'niteil  States.  In  a  few  Slates  only 
they  are  valid  if  made  in  extrrtnif  or  in  immediate 
tirospeel  iif  death,  as  by  dying  soldiers  or  sailors. 
Wills  written  in  pencil  ha\e  beOn  held  valid. 

Revocation. — A  will  may  be  revoked  by  the  tes- 
tator efTacing  his  signature  thereto,  or  by  an  evi- 
dent attempt  on  his  part  to  destroy  it.  Tlie  same 
menial  capacity  is  necessary  to  revoke  as  to  make 
a  will.  Moreover,  the  making  <>(  a  new  will  pur- 
porting to  be  the  testator's  last  will,  which  is  n  ilis- 
positiiin  of  all  his  |in>perty  and  so  executed  lis  (o 
be  operative,  will  be  a  revocation  of  all  former 
wills,  even  if  it  lines  not  ronlnin  any  oxprcss  words 
of  revocation    or   does   not  mention    any    furmer 
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will.  In  iiiosi  Stall's  a  will  is  rev<  kcil  by  llie  siilv 
8e<iueitt  miirriai;i-  "f  the  testator  niul  tlu'  birth  of 
i««up. 

WIL1<AKI>,  Emma  Hart, educator,  born  iit  IJcrlin, 
Conn.,  it)  irS7;  diod  at  Troy.  N.  Y.,  in  1S70.  She 
wait  the  daiii^hter  of  Saiiiiiel  Hart,  and  beKitii  to 
toaoli  at  the  age  of  sixteen.  In  ISOO  she  married 
Dr.  John  Willard,  then  United  Slates  Marshal  of 
Vermont.  \Vhei\,  some  years  afterwards,  his  for- 
tune became  impaired,  she  opened  a  female  acad- 
emy at  Troy,  N.  Y.dSi'l),  and  by  degrees  intro- 
duced new  studies,  untd  her  plans  of  the  higher 
education  of  girls  became  so  extensive,  as  to  be 
practically  a  college.  It  was  called  the  Troii  h\- 
muU-  .sVmiJi'iri/,  and  was  in  part  supported  by  the 
State  government.  She  conducted  this  school  suc- 
cessfully until  1.S3.S,  when  she  retired  and  was  suc- 
ceeded by  her  son,  .lohn  Hart  Willard,  and  his 
wife.  In  l--v4t>  she  made  a  journey  of  S.OOO  miles 
through  the  western  and  southern  states,  address- 
ing teachers'  conventions,  and  in  l,'^54  she  attended 
the  worlds  educational  conventi<in  in  London.  Her 
publications  include  Tin-  U'dixf^rii/;/.'  ami  Willanl 
lieo'iraiihifs  ami  Atlast's;  Hislnr)/  of  the  United  Stdtes 
(1«J.S);  Universal  Hislorii{\i<3o);  The  .Sfntive  Powers 
which  Produce  the  Circ<ilation  of  the  Blood  (1846); 
LafI  Leares  of  American  History  (1849);  Morals  for 
the  )'.,«n_7  (1857),  and  IV'i  Media  (18621.  The  last 
followed  sundry  attempts  to  avert  the  civil  war, 
wherein  she  overrated  her  influence. 

WII,I..\KD.  Fhancks  Ki.izABETii.  noted  for  her 
temperance  work,  was'born  near  Rochester,  N.  Y., 
in  I.-vJ'-t.  She  was  educated  at  .Milwaukee  and 
Northwestern  Female  Colleges.  .She  taught  nat- 
ural science  in  several  schools  and  academies,  and 
contributed  to  various  journals.  In  l.SiiS  she  went 
to  Europe  and  spent  two  years  in  foreign  travel. 
On  her  return  she  began  to  lecture  on  reform  in 
women's  education;  and  in  1871  she  was  made 
presideftt  of  the  Women's  College  at  Evanston,  111. 
In  1874  she  became  secretary  of  the  Women's 
Christian  Temperance  Union,  and  in  1876  she  assist- 
ed Dwight  L.Moody  in  his  evangelistic  work.  During 
these  years  she  traveled  through  the  country  ad- 
dressing legislatures  and  people's  meetings  in  be- 
half of  temperance  and  prohibition.  In  1878  she 
became  ciiief  editor  of'tlie  "Chicago  Evening  Post," 
but  resigned  soon  afterw^ards  to  devote  all  her  time 
to  temperance  work.  Since  1882  she  has  been  a 
member  of  the  executive  conmiittee  of  the  Prohi- 
bition party;  and  in  1S.S6  slie  accepted  the  leader- 
ship of  the  White  Cross  movement  in  her  own  un- 
ions, which  has  obtained  through  her  influence 
enactments  in  twelve  states  for  the  protection  of 
women. 

WILLEMST.\I),  a  fortified  town  in  North  Brabant, 
on  the  Hollandsdiep,  sixteen  miles  northwest  of 
Breda,  erected  by  William  I.,  Prince  of  Orange,  to 
protect  the  traffic  between  Holland  and  Zeeland.  In 
17!)3,  Baron  Van  Boetzelaar  successfully  defended 
Willemstad  against  the  French,  under  Duniouriez. 
Population,  1860. 

WILLEMSTADT,the  chief  town  of  the  island  of 
Curacao. 

WILLIAMS,  Eliiiu  S.,  member  of  Congress,  born 
in  Ohio  in  1835.  He  received  a  common-school  ed- 
ucation, and  wag  a  student  at  Antioch  College  two 
years;  read  law  in  I)ayton ;  in  1861  enlisted  as  a 
private  of  volunteers;  was  commissioned  fir.<t 
lieutenant  in  1.862;  was  promoted  to  captain  in 
18C3;  was  detailed  to  the  command  of  the  military 
post  at  Carthage,  Term.,  in  18(33,  and  remained 
there  till  the  close  of  the  war;  was  attorney-gen- 
eral of  the  sixth  judicial  district  of  Tennessee  from 
1865  till  1867  ;  was  elected  to  the  Tennessee  House 
of   Representatives  in  1867,  and  served  one  term  ; 


I    removed  to  Troy,  (tjiio,  in  1875;  was  elected  to  Con- 
'    gress,  and  serveil  from  1.887  to  1891. 

WILLIAMS,  ,Iami:s  K.,  member  of  Congress,  born 
in  Illinois  in  1850.  He  gradniiled  from  Ihe  Imliana 
J  ,S|;ili>  University,  liUmminglon,  in  1875,  and  from 
the  Union  (!ollege  of  Law,  Chicago,  in  I.S76;  has 
been  actively  engaged  in  the  priictice  of  his  profes- 
sion at  ("armi  since  the  liiller  year;  was  master  in 
eluincery  from  18,S0  to  18.^2,  and  county  judge  of 
White  county  from  1882  to  18,S(i;  was  elected  to 
Congress  in  IS8HatKl  reijiclctl  in  1891. 

\\  ILl.I.AMS,  Samiki,  Wki. I  s,  sinologist,  boni  at 
I'l  ica,  N.  Y.,  in  1812 ;  died  at  New  Haven,  Conn.,  in 
1884.  While  studying  at  the  iCeiisselaer  Institute  in 
Troy,  N.  Y.,  he  obtained  a  proposal  to  go  to  Chiiui 
and  conduct  a  printing  ollice  recently  established 
there  by  the  American  Board  of  Missions.  From 
18,33  till  18,'')1  he  edited  and  printed  the  "Chinese 
Repository  "  at  Canton,  and  the  "Chinese  Chres- 
toinatliy  "  at  Macao,  visiting  the  United  States  in 
1.844-48.  After  his  return  to  (Jliiiia  Ih>  became  sec- 
retary and  interpreter  of  the  Anierlciin  Legation 
at  Peking,  where  he  assisti-d  United  Stales  Minis- 
ter W.  B.  I\eed  in  negotiating  the  treaty  of  1856. 
After  n  turning  to  the  United  States  in  1876  he  was 
made  lecturer  on  Chinese  in  Yale  ('ollege,  and  be- 
came president  of  the  American  Bible  Society  in 
1881.  Of  his  various  text-books  and  dictionaries 
published  in  China,  the  most  iinjiortaiit  is  the  ,S'i//- 
Idtiic  Dicliiiiiory  cj  III!'  Chiiiixe  l.onginKjc  (187-1).  He 
is,  however,  best  known  by  The  Middle  Kiin/dorn, 
published  in  1848,  but  greatly  improved  in  1883. 
lie  Jilso  published  Chinese  Imwiijraiioit  (1879). 

WILLIAMSBUKG,  a  town  of  Virginia.  See 
Briiannica,  Vol.  XXIV,  pp.  261. 

WILLIAMS  COLLKCE,  an  institution  of  learn- 
ing in  Willianistown,  Massachusetts,  founded  by  a 
be<iuegt  of  Colniiel  Ejihraii)!  Williams  in  1755,  and 
incorporated  in  17P3.  In  1836,  it  was  provided  with 
an  astronomical  and  magnetic  observatory,  the 
first  in  America.  It  has  since  been  liberally  en- 
dowed by  Amos  Lawrence  and  Nathan  ,Jacksi'ii : 
it  has  311  students,  a  lycciim  of  natural  history. 
and  library  of  30,000  vols. 

WILLIAMSON,  Hdoii,  scholar' and  statesman, 
liorn  at  West  Nottingham,  Pa.,  in  1735;  died  at 
New  York  in  1819.  He  studied  theology  and  was 
licensed  to  preach,  but  never  ordained.  In  I7(iO-3 
he  was  professor  of  mathematics  in  the  college  of 
Philadelphia.  Then  he  turned  to  medicine  and 
studied  at  Edinburgh,  London,  and  Utrecht.  On 
his  return  lie  practiced  medicine  successfully  in 
Phihidel|>hia.  During  the  lievolutionary  war  he 
served  as  an  army  surgeon.  In  1782-5  and  again 
in  1787-8  he  was  a  nu'niber  of  Congress,  and  in  1787 
of  the  Constitutional  Convention.  In  1793  he  re- 
moved to  New  Y'ork,  where  he  attained  a  conspic- 
uous place  as  a  citizen  and  scholar.  He  wrote  a 
ITiatorti  of  North  Caroliiin,  and  OhserTotions  oh  the 
Clivuii,'  (1811). 

WILLIAMSON,  IsAiATi  Vansant,  an  American 
philanthropist,  born  at  Fallsington,  Bucks  county 
Pa.,  Feb.  3.  1803,  died  at  Philadelphia,  March  7, 
1889.  In  his  boyhood  he  worked  in  a  store  in  his 
native  town  and  in  1825  removed  to  Philadelphia 
and  went  into  business  for  himselL  Prior  to  1840 
he  had  amassed  a  fortune  and  retired.  He  then 
mostly  withdrew  from  society,  denied  himself 
many  luxuries,  and  entered  upon  a  career  of  suc- 
cessful investments  and  unbounded  beneficence. 
His  contributions  to  charitable  objects  had  already 
exceeded  lf:!,00O,OO0,  when  in  1888,  ho  gave  over 
$2,000,000  more  to  found  in  Philadelphia  or  vicinity 
an  institution  for  teaching  trades  to  poor  boys. 
See  Pnii.AijKLi'HiA  in  these  Itevisions  and  Addi- 
tions. 
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WILI.IAMSPORT.  a  city  of  Pennsylvania.  Pop- 
ulation in  Is'.ti.  27.13-'.  See  Britannica,  Vol.  XXIV. 
p.  5S7. 

WILLIAMSTOWN,  a  beautiful  town  of  Massa- 
chusetts, on  the  Iloosac  Kiver,  the  seat  of  Wil- 
liams College.  Population  of  the  township  in  1890, 
4,22d. 

WILLI.MANTIC,  a  to«n  of  Connecticut.  Popula- 
tion in  IHltO,  8,(548.  See  Britannica,  Vol.  XXI V,  p. 
d.S7. 

WILMINGTON,  a  city  of  Delaware.  Population 
in  l-^yO,  •il.431.    See  Britannica,  Vol.  XXIV,  p.  5S9. 

WILMINGTON,  a  city  of  Xorlh  Carolina.  Pop- 
ulation in  1890,  20,00ii.  See  Britannica,  Vol.  XXIV, 
p.  5s9. 

WILMINGTON,  a  lown,  the  county-seat  of 
Clinton  county,  Ohio.  It  is  the  seat  of  Wilming- 
ton College  and  contains  many  mills  and  a  num- 
ber of  purk-packing  establishments.  Population 
in  18i(0,  V^)2. 

WILSO^f,  Da.viel,  a  Canadian  scientist  and 
archa'ol  ■^ist,  born  at  Edinburgh,  Scotland,  in 
1816.  At  first  he  engaged  in  literary  work 
in  London.  After  a  few  years  he  returned 
to  Edinburgh,  where  he  devoted  himself  to 
archieology,  and  became  the  secretary  of  the 
Scottish  Society  of  Antiquaries.  In  1843  he 
removed  to  Toronto,  Canada,  where  lie  was  made 
professor  of  history  and  English  literature  in  the 
L'niversity  College.  He  took  high  rank  as  a 
teaclu-r.  In  ISSO  he  became  president  of  the  To- 
ronto University,  wliich  oilice  ho  still  (1891)  holds. 
His  publications  include  Memorials  of  Kdinlnirgh  in 
(jUin  Tiiiira  (1847);  Reminiscences  of  Old  Kdinbnnjh 
(lS7S);T/u'  Archaeology  and  Prehistoric  Annah  of 
Scnllaiul  (1857);  and  Prehistoric  Man:  Researches 
into  the  Orirfiii  of  Civilization  in  the  Old  and  Xew 
II'(^</./.<  (IStJii).  Beside  these  arch:i'ological  works 
Dr.  Wilson  (now  .Sir  Daniel  Wilson)  has  also 
written  Chnllerlon,  a  Biographical  Sketch  (18(>9); 
Cahhan,  the  Missing  Link  (1873);  and  Spring  Wild 
Floiirrs,  a  volume  of  verse. 

WIL-iON,  Ei'uKAiM  Kino,  United  States  Senator, 
born  at  Snow  Hill,  .Md.,  Dec.  22,  1K21.  He  was  edu- 
cated at  Union  Academy,  Snow  11  ill,  and  at  Wasli- 
ington  Academy,  I'rincess  Anne,  Md..and  graduated 
at  .lefTerson  tN>llege,  Pa.,  in  1H4I  ;  studied  law  and 
■practiced  in  that  profession  for  twenty  years;  was 
a  member  of  the  Maryland  House  of  Delegates  in 
1847  ;  was  a  Ui'presentalive  in  the  42nd  Congress; 
was  judge  of  the  First  Judicial  Circuit  of  Mary- 
land from  1878  to  18.H4;  was  elected  to  the  United 
States  Senate  and  took  his  seat  March  4,  1885.  His 
prnsent  term  of  service  will  expire  March  3, 
1h;i7. 

WILSON.  .Iamkh.  signer  of  the  Declaration 
of  Independence,  born  near  St.  Andrews, 
Scotland,  in  1742,  died  at  Edenton,  N.  C, 
in  179H.  He  came  to  America  in  I7<V3,  practiced 
law  at  Philadelphia,  and  attained  hif;h  rank  in  his 
profession.  He  was  a  member  of  the  Continental 
Congress  in  1775-77.  1782-83  and  17.'*.>-^7  ;  signed  the 
Declaration  of  Independence  in  I77ii,  and  was  one 
of  the  Commissioners  to  draft  the  .Articles  of  ('on- 
federatioii  in  17s7.  Washington  appointed  him.  in 
OototK-r,  1789,  one  of  the  first  judgt-s  of  the  United 
8tat«'H  .Supreme  Court.  He  retained  this  position 
till  hisditnlh.  In  1790  lie  reroivcd  tin-  first  a|>- 
piintmenl  as  profi'Hsorof  law  at  the  Cit  v  dillege, 
Philndelphia.  wliii-h  was  united  with  the  Oniversily 
of  IViiMsyivania  in  1792. 

WILS<»N,.Iaiik«  I"..  United  State*  .Senator,  born 
Kt  Newark,  Ohio.  ()<l.  19,  IS2H.  He  learned  the 
hnriii-^H-mnker'n  trmli'.  and  worked  al  it  for  eight 
yi-arx,  during  which  I  line  he  pursued  his  e<lucn- 
tional  studies  and  ao<|uir(>d  a  thorough  education  ; 


studied  law,  was  admitted  to  the  bar  in  1851.  and 
commenced  the  practice  of  his  profession  in  his  na- 
tive town;  removed  to  Iowa  in  18.53;  was  elected 
a  member  of  the  constitutional  convention  of  Iowa 
in  1S56;  was  a  member  of  the  State  Legislature  of 
Iowa  in  18.57,  1859,  and  1861,  serving  the  last  year  as 
president  of  the  Senate;  was  a  representative  in 
congress  from  Iowa  from  1861  to  1869 ;  was  a  mem- 
ber of  fhe  judiciary  committee  of  the  House  during 
his  entire  periodof  his  service, and  was  itschairman 
during  the  last  six  years  of  his  membership ;  was 
elected  to  the  United  States  Senate,and  took  his 
seat  Dec.  4,  18s;i,  and  was  reelected  in  ISSS.  His 
term  of  service  will  expire  March  3.  1895. 

WILSON,  Jnii.N  Ili;.sKV,  member  of  Congress, 
born  in  1S46.  He  graduated  at  Tusculum  College, 
Teiin.,  in  1870;  was  admitted  to  the  bar  in  1871; 
was  a  member  of  the  Kentucky  State  Senate  from 
1883  to  1SS7;  and  was  elected  a  member  of  Congress 
for  tlie  term  18S9  to  1893. 

WILSON,  Joii.v  L..  member  of  Congress,  born  in 
Indiana  in  1850.  He  received  a  primary  education 
in  the  common-schools;  graduated  from  Wabash 
College  in  1874;  studied  law;  was  elected  a  repre- 
sentative to  the  State  legislature  of  Indiana  in 
1880;  was  appointed  receiver  of  public  moneys  at 
Spokane  Falls,  Washington  Territory,  and  served 
four  years  and  four  months;  and  was  elected  to 
Congress  in  18.S9  and  in  1891. 

WILSON,  Robert  P.  C,  member  of  Congress,  born 
at  Boonville.  Mo.  When  a  small  boy  he  was  taken 
by  his  parents  to  Platte  Connty  ;  was  educated  at 
William  Jewell  College.  Liberty,  Mo.,  and  at  Cen- 
tre College,  Danville,  Ivy.,  from  which  latter  insti- 
tution he  graduated;  read  law,  and  was  licensed 
to  practice;  located  at  Seguin,  Tex,,  where  he  be- 
gan the  practice  of  his  profession  ,  remained  in 
Texas  a  few  years  and  returned  north  ;  located  in 
Leavenworth  City,  Kans.,  in  18«i0;  was  a  member 
of  the  house  of  representatives  from  Leavenworth 
county  in  the  first  general  assembly  of  that  State: 
during  that  year  returned  to  Missouri:  was  elected 
a  member  from  Platte  county  to  the  general  as- 
sembly, and  made  speaker  <if  the  houee;  was  State 
senator  from  the  third  district  from  1876  to  1880; 
was  for  several  years  president  of  the  Agricultural 
and  Slock  Association  of  liis  county;  i.  the  presi- 
dent of  the  school  board  of  his  town  ;  and  was 
elected  to  Congress  in  I8.H9,  jmd  reelected  in  1S91. 

WIXCHELL,  Ai.KXA.NOEK,  geologist,  born  at 
Northeast,  Dutchess  county,  N.  V.,  Dec.  31,  1824; 
died  at  Ann  .\rbor.  Mich..  Feb.  19,  1891.  He  gradu- 
ated at  Wesleyan  University,  Middletown.  Conn.,  in 
lfvl7,  and  taught  natural  science  in  several  schools. 
In  l.'vVl  he  was  called  to  the  chair  of  physics  and 
civil  engineering  in  the  University  of  Michigan, 
and  a  year  later  was  transferred  to  the  chair  of 
geology,  zoology  and  botany  there,  which  he  held 
until  1873.  After  teaching  for  some  time  in  the 
.Syracuse  University.  N.  "\  .,  and  in  the  Vanderbilt 
University,  Tenn.,  he  was  in  1«79  recalled  to  the 
University  of  Micliigan.  and  assuin(>d  the  chair  of 
geology  and  paleontology  there,  which  he  retained 
iiii  to  1S8.S.  .\mong  his  writings  are  The  (irond 
irorerse  Region  of  Michigan;  (ienlitgical  Surrey  o; 
the  Salt  Lands  of  Minnesota :  iieologi/  of  the  Stars;  7%f 
Ihtctrine  of  ICrohition;  Recnnrilialinn  <f  Science  and 
Rillgion;  Pre- Adamites;  World  Life:  CeoUigical  Ks- 
coesions;  Ce^h-gical  Studies,  and  Shall  H>  Teach 
(teologyt  (IHHii.'i  Prof.  Winchell  was  a  Christian 
scientist,  ai:<l  knew  how  to  harinonire  science  and 
the  Bible. 

WINCMF.NKON.  a  lown  of  MaiisaohuppttH.  on 
Miller's  l{i\er.  It  has  manufactories  of  cotton 
cloth,  machinerv,  furniture,  spools  and  liobbins, 
Population  of  lh\i  township  in  18tK),  4,^88. 
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WINCUESTKR.  a  township  of  Connecticut,  the 
-    .    ■<{  Winchester  Acadeniy.     I'opulatioii  in  1890, 

\S  INCIIK-^TKK,  a  town  of  Massachusetts,  eii;ht 
tuiU's  north  of  IJoslon.     I'lipiiliilion   in   Ir^ihl, -}.S,">:i. 

WINl'lIESTKU,  a  town  oi  Virginia.  Population 
in  IS;K>,  ■l.i'u?.     See  Hritannica.  Vol.   XXIW  p.  5!I7. 

WINCING  MACUINK,  the  wheel  useii  l.y  ilyers 
for  winding  out  of  their  dve-vats  long  pieces  of 
olt>th.  The  vat  is  often  diviJeil  by  a  )iarrition,  and 
I  vineiiiif  machine  is  jtenerally  so  placed  that  it 
wind  the  piece  of  cloth  from  one  compart- 
ir.  I  to  the  other,  according  to  the  direction  given 
to  1  ■<'  handle. 

W  IXliOM,  Wii.i.i.\M,  an  American  statesman, 
born  in  Ohio  in  I.-^lT,  died  in  18;»1  He  studied  law; 
ri"ni..vinl  to  Minnesota:  was  member  of  Congress 
'■  •  to  1S«>S;  Cnited  States  Senator  from  1870 

;  -  'creiary  of  the  Treasury  in  ISSl  ;  Senator 

tr.  in  >^l  to  1S,S3,  and  Secretary"  of  the  Treasury 
from  1S8»  to  18i»l. 
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WINDSOR,  a  prosperous  manufacturing  and 
trading  town  of  Vermont,  and  the  seat  of  the  State 
prison. 

WINDTHOHST,  LiDwio,  the  leader  of  the  Ro- 
man Catholic  party  in  the  parliament  of  Prussia, 
born  in  IslL',  died  "at  Berlin,  March  14,  18;»l.  He 
studied  at  the  Cniversities  of  Giittingen  and  Hei- 
delberg. After  having  filled  several  posts  in  the 
legal  profession,  he  became  in  1SH3,  minister  of  jus- 
tice under  the  Hanoverian  government,  being  also 
a  member  of  the  Hanoverian  estates  of  the  realm. 
In  l.***)?  he  entered  the  Prussian  parliament,  and 
constituted  himself  champion  of  the  Catholic 
Church  of  Germany.  The  interview  which  Prince 
Bismarck  had  with  Dr.  Windthorst  in  1890  was  said 
to  have  been  one  of  the  causes  of  disagreement  be- 
tween th<»  Prince  and  the  Emperor.  The  event  of 
his  death  delivered  Bismarck  of  his  bitterest  and 
most  surcpssful  opponent  in  the  German  Reichstag. 

WJNE.S,  Enoch  Cokb.  i)rison  reformer,  born  at 
Hanover,  N.  J.,  in  l.***?.  died  at  Canibridgi',  Mass., 
in   IS70.    .Xfter   graduating  at  .Middlebiiry  College, 


Vt.,  in  1827,  he  Inughl  in  several  schools;  was  in 
18L';t-31  attached  to  I  lie  I'nited  States  ship  I'lnmli- 
(nriiiii,' taught  again  from  18:i3  till  184S;  and  then 
became  a  Congregational  preacher,  lirst  at  Corn- 
wall, Vt..  and  then  at  Kiislhainpton,  li.  1.  In  1853 
he  was  appointed  cla.isical  professor  in  Washington 
College,  Pa.,  and  in  IS.'it)  he  became  jiresident  of 
City  Iniversily  of  St.  Louis,  SIo.  As  secretary  of 
the  New  York  Prison  Association  he  founded  in 
1870  the  Xatiimal  Prison  Association  at  Cincin- 
nati, and  became  its  secretary.  In  1871  he  was 
sent  to  Europe  by  the  United  States  Governmeijt 
to  bring  about  an  International  Prison  Congress. 
At  its  meeting  in  London.  July,  ]H7'2.  twenty-six 
countries  were  represented,  and  Wines  was  liiade 
chairman  of  a  iiermanent  inlenuitiotial  coniniitlee, 
which,  after  several  meetings,  called  together  a 
second  congress  at  Stockhoim  in  1877.  Of  this  he 
was,  as  before,  the  directing  and  inspiring  mind. 
He  wrote  Voiinniittariin  on  tlie  Lavs  of  the  Ancii'nt 
Jhbrcvs;  and  Tlit>  .Stole  Prisons  B.11A  Vliiht-Sa^iiig  In- 
stitutions thro, .iihovl  the  U'oWrf  (1880). 

WINFIELDia  city,  the  county-seat  of  Cowley 
county,  Kan.  It  has  Hour-mills,  and  is  an  im- 
portant trade  center.     I'opulalion  in  1890,  6,1-17. 

WINIFRED  St.,  a  virgin  saint  of  the  ancient 
British  church,  formerly  held  in  great  veneration 
in  Wales.  Her  history  is  obscure  and  uncertain; 
but  her  name  is  noticeable  in  connection  with  the 
well,  to  whose  traditionary  miraculous  virtues 
Holywell  in  Wales  owes  its  origin  as  well  as  its 
celelirity. 

A\1NL<1CK,  Joseph,  astronomer  and  mathema- 
tician, born  in  Shelby  county,  Ky.,  in  1826,  died 
suddenly  at  Cambridge,  IMass.,  in  1875.  After 
graduating  at  Shelby  tJollege,  Ky.,  in  1845,  he  was 
appointed  [>rofessor  of  mathematics  and  astronomy 
in  that  institution.  In  1852  he  went  to  Cambridge 
to  assist  in  the  computations  of  the  Ktuiticol  Al- 
moiKir.  In  1859  he  became  professor  of  mathe- 
matics in  the  United  States  Naval  Academy  at 
Annapolis;  and  from  ]8(!(i  till  his  death  he  was 
jirofessor  of  astronomy  in  Harvard  College  and 
director  of  the  observatory.  From  this  time  on  he 
devoted  himself  to  [iractical  astronomy.  In  18(i9 
Prof.  Winlock  was  the  chief  of  the  party  organized 
under  the  United  States  Coast  Survey  for  observ- 
ing the  eclipse  of  the  sun  on  Aug.  7,  and  he  was 
Iiere  the  lirst  to  obtain  a  direct  photograph  of  the 
corona.  In  1870  he  hail  charge  of  a  similar  party 
to  observe  the  solar  eclipse  on  Dec.  22,  at  Xeres  de 
la  Frontera  in  Sjiain.  While  preparing  for  this 
second  eclipse  he  devised  the  "photoheliograph."  a 
horizontal  telescope  of  very  long  focus,  which  was 
nsed  by  the  American  iiarties  in  observing  the 
transits  of  Venus  in  1874  and  1882. 

WIXNEP.AtiC),  a  lake,  the  largest  in  AVisconsin, 
lying  forty  miles  west  of  the  middle  of  the  west 
shore  of  Lake  Michigan,  and  connected  by  Fox 
River  with  Green  Bay.  It  is  twenty-eight  miles  long 
by  ten  wide,  contains  212  square  miles,  and  is  navi- 
gated by  several  steamers.  The  east  shore  is  for 
fifteen  miles  a  wall  of  rock,  hundreds  of  feet  deep 
Ijelow  the  surface. 

WINNEJIUCt^A,  a  village,  the  county-seat  of 
Humboldt  county,  Nev.,  on  lluniboklt  River.  It 
contains  extensive  workshops  of  the  Central  Pacific 
Railroad. 

WINNIPEG,  capital  of  IManitoba.  Population  in 
1891,  25,«42.     See  Erifannica,  Vol.  XXIV,  p.  613. 

WINXIPISEGGEE,  or  ■\Vinxipes.mkkk,  a 
beautiful  lake  of  New  Hampshire,  twenty-five  miles 
long,  l)y  some  ten  miles  wide,  Imt  extremely  irreg- 
ular, with  deep  bays,  bold  promontories,  and  num- 
erous islands  from  a  few  yards  to  many  acres, 
with   water  clear  as  crystal,  stored  with  fish,  and 
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surrounded  with  hills  and  mountain  peaks.  It  is 
a  favorite  resort  of  tourists  to  the  White  Moun- 
tains. 

WINON.V.  a  city  of  Minnesota.  Population  in 
1890,  18,20S.    «ee  Britannica.  Vol.  XXIV,  p.  H13. 

WINOOSKI  FALL.S,  a  village  situated  in  the 
town  of  Colchester,  in  Chittenden  county,  Vt.,  on 
the  Vermont  Central  Railroad.  It  has  abundant 
water-power  from  Winooski  River,  extensive  lime- 
stone quarries,  and  a  large  trade  in  lumber  and 
cheese. 

_,  WINSOR,  JrsTiN,  librarian,  born  at  Boston, 
Mass.,  in  1831.  He  studied  at  Harvard  and  Heidel- 
berg. In  18tJ8-77  he  was  superintendent  of  the 
Boston  Public  Library.  Then  he  became  librarian 
of  Harvard  College,  which  post  he  held  till  1SS8. 
Widely  known  as  a  librarian,  he  has  also  gained  an 
enviable  position  as  an  author.  His  writings  in- 
clude Ilisturii  of  Diuburij,  Mofnachiiselts;  Readrr's 
Handbook  oj  the  American  Revolution,  1761-83;  Wag 
Shakespeare  Shapleight  A  Correspondence  in  Tuv En- 
tanglements: Arnold's  Expedition  AijainsI  (jtiehrc, 
1775-7(>,  and  The  Minitscript  Sotirces  of  American 
Histonj  (1S.H7).  I'rom  1876  till  1886  Mr.  Winsor  was 
president  of  tlie  American  Library  Association,  be- 
ing the  first  to  hold  that  offics. 

WIXSTED,  a  town  of  Connecticut,  on  ^lad  River. 
It  has  an  abundant  water-power,  and  contains  man- 
ufactories of  cutlery,  hardware,  pins,  hoes, scythes, 
clocks,  and  silk  goods.     Population  in  1890,  2.200. 

WINSTON,  a  town,  the  county-seat  of  Forsyth 
county,  N.  C.  It  has  an  academy  and  a  number  of 
tobacco  factories.  Population  of  township  in  18!K). 
8,018. 

WLSCONSIN,  St.^te  OF.  For  general  article  on 
Wisfos.siN,  see  Britannica.  Vol.  XXIV,  pp.  616-19. 
The  United  States  Census  of  1890  reported  tlie  area 
and  population  as  follows:  .Area,  .56,0-10  square 
miles;  jiopulation,  l.G.S6,8S0.     Capital,  Madison. 

Pt)i>ui.ATioN  OF  Chief  Cities  ano  Tow.ns.  The 
following  table  gives  the  list  of  cities  and  towns 
which  in  IsfKl  had  each  a  population  of  over  4,000; 
also  their  population  in  1880,  and  their  increase  dur- 
ing the  decade. 


Area  ajjd  Population  by  Counties. — The  sub- 
joined table  gives  land  area  in  square  miles,  and 
the  population  of  the  State  by  counties : 


MllwBiiki'e  city. 
Ij«  CroB«L'  riiy 

ORko-^h  rliy 

Rai-liiu  city  

Eau  fljilre  ritjr... 

Slit'lioyiriin  rlty. .. 

MndlHon  rily 

FoikI  dti  lite  city  . 

finy-  ■  ■■-• 

All 

Ml.' 

Jah,:-. ,...   .  ..^ 

A'hlnnd  cuy 

Wnimaii  ritv 

<;r. "-•  •■'•• 

Wn 

Ch 

.St.-    ■  ..     ,■■,.. 

Mmiil'iWni'  r\\\ 

MiTrlllrliv 

Kcil'.-lm  .  lly 
Waul,'  -lin  vI11r«c 
Beloll.liy 
MPIH<ln*»Iito  rUy 
Oconto  rlty 
I'ortajco  cliy 
Srpflah  city 
Kort  Ilowartl  rlty 
KniikaniiM  city  ... 
Haralioorlty 
Mrnftjiha  rlty 
Aiitlun  city 
Whltcwatrrrlty 
Bpavrr  Dam  rliy 
Berlin  city 


IS90. 


afn.tiA 

•i\ 

V. 

\u... 

i:i.-i-.'i. 
IS.trJl 

I!  ...  : 


1880. 


ii.'>r>87 

H..VI'. 


lu.:0!4 


4.27? 


7,711)  j 
6.MIU  1 

fi.:«7 

r  n  '.1 

1.. 

fi.-il'.i  1 
ft.H'.  1 

4.171 

f..:nf. 

4 

ij... 

.•  *••'> 

Increase 
In  teu 
years. 


4/w.l 
«,4'.'4 
4,aM 

4.14V 


3.«I7 
8.4IR 
!I,X.'>S 


lO.Wsl 

7.nw> 
4.;'8:! 
7. •-'06 
9.(M.'i 
3,UW 
n  1.(170 
II.I'K! 
S.W.t 
H.77:) 
l.ttIK 
».!I.V. 
4.971 
IX*V> 
S7J 
4.I','<S 
:1.447 
l.:i'i:i 

ti.MIU 


I.IMH 

7V7 
881 
1/.7I 
!l,Ki:i 
Utf 
1.4.17 
4.4'.M 
74'.! 

•or, 

796 


Counties. 


Adams  ... 
Ashland. 
Ilarroii. . . 
Kaylield.. 
Brown  . . . 


Buffalo...; 
Burnett  ... 
Cnltimet .. 
Chippewa.. 
Clarke  


Columbia. 
Crawford . 

Dane 

Dodee 

Door 


Donglas 

Dunn 

Eau  Claire... 

Florence 

Fonddu  Lac. 


Forrest 

Urant 

Green 

Ureen  Lake. 
Iowa 


Jackson.... 
JeiTorson  .. 

Jtini'iiu 

Kcuosha . . . 
Kewaunee . 


Iji  Crosse. . 
Lafayette ... 
Langlade... . 

Lincoln 

Manitowoc. 


Marathon... . 
Marinette. . 
Mar-inette  . 
Milwaukee. 
.Monroe 

Oconto 

Oneida 

Outaeamle. . 

Ozaukee 

Ptpin 

Pierce. 

folk  

PortHKe  .   . . . 

Price 

Ruchic 

Itichland  . 

Rock 

Saint  Croix. 

Sauk 

Sawyer. J.   .. 


Shawano 
ShehovRnn 
Taylor 
Treniirt'alcuii 
Vernon  


Walworth.. . 
Washburn 
Waahlnctoii 
Waukeiiliii 

Waupaca 
WauMhara  . . 
Winnebago  .. 
Wood        .. 


Area. 


1890. 


690 
1,G4S  I 

900 
1,406 

SJt> 

657 
S91 
■Mb 

1,234 

780 

1,-2CI0 
900 
4»> 

1,S,C 

&4H 
49* 
720 

1,276 

1.1:jO 

.576 

■.WO 

740 

992 
.170 
800 
2ti0 
»S6 

4.')0 

fi:ai 

,S76 
700 
587 

i,5«n 

1,I1K 
481 
2:a 
!I00 

1,127 

640 
£i2 
:M4 

.570 
9.V> 

••n 

1.1141 

:uo 

.170 
7J0 
7:in 
KB 

i.aiM 

1,1.S2 
Al,'i 
OINI 

7:t2 
MM 

670 
Mill 
4.10 
476 

TSil 
filj 
4)10 
8M 


6.889 
20.063 
15,416 

7,890 
39J&4 

15597 
4,.<Sl:i 
16,6:s 
25,143 
17,708 

28.350 
l.'i.lb? 
59-578 
44 .9M 
15,682 

1S,468 
22/*4 
30.G73 
2.6IM 
44,0SS 

1,012 

36.651 

"22.;:« 

15,163 

22.117 

15.T97 
."«.530 
17,121 
15,.581 
16,153 

38,801 
80,265 
9.46.5 
12,(J08 
37,831 

10,.'j04 

9.676 

236,101 

2:1,211 

I5JXr9 
5.010 

rrfi-Byo 

14 .94:) 
6,932 

2li;!S.5 
J2,9IkS 
3l.79e 
A.2.VS 
38,268 

19.121 
43  220 

2:i.l.:'.i 
:iu,57.'> 

1,977 

19,2»6 
42,4H!t 
6.731 
18.920 
■i.5.111 

27,8r* 
9J»36 
22,751 

aR.T94 
13,507 
SOjOV7 
18,127 


1880. 


6,741 

1,554 

7jU34 

664 

34,078 

15,528 
3.140 
16,632 
15.491 
10.715 

28.065 
15,644 
5,1,233 
45,931 
11,645 

65,5 
16.617 
19393 


46,859 


87,852 
21.739 
14,4.S:i 
23 ,62.'- 

lSJ2>v 
S2.1&ti 
15.582 
1S.5S0 
15.807 

27.07:. 

21,279 

685 

2,011 

.17^05 

17,121 
8,929 
8,908 
i:«,537 
2I,6U; 

9,S4« 


28,716 
15,461 
6,226 

17.744 
10.018 
17.731 
7n5 
;t0.9SJ 

18,174 

:i8,H2:i 

18,956 

2S,rjS 


10,871 

•M.VH 

2,311 

17.1W 

96,34!) 


Sl.44)l 
28.«57 

■»1IK 
11l,<iN7 
42 .7K 
8,981 


Bkikf  II18TOHU'  Oi'Ti.iNK. — Wisconsin  waa  ex- 
plored by  the  French  mi88ionnrie8  in  the  latter 
part  of  till-  17th  century,  and  Indian  t rail ini;- punts 
were  also  I'stablished  ;  but  the  actual  pooplint:  of 
tlie,''tBte  has  b<vn  n-ccnl  and  and  very  rniiid.  It 
was  orjfnnizcd  as  a  Territory  in  IKJrt,  and  adinilted 
into  the  I'liion  an  a  State  in  IM.s. 
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List  or  Govkrnors. — The  (o!lowin){  is  n  com- 
pit'te  list  of  the  i{ovt>rniirs  of  Wiscoiigln  tlti"  dates 
of  their  terms  olservico : 


TXKKITOKIAI.. 


Henry  I><x1k»' 
JUDM  1>.  t>uly 


INtlV-tl 


Niith'l  I'.  TallrandKe.  IM-MA 
Henry  Dodia- 1M6-I8 


State. 

1 


Nelson  IVwcy  IM"* 

Lponani  J.  Karwoll.  lNSt-\i 

William  A.  lUrsloW.         ISvl  ,Vi 

Coli-s  llil.<li(iirj ISVi-.'.T 

Alcx.W.  Itiiiuiiil I8r>7  1.1 

Uonls  P.  lliirvey ISiil  id 

Rdwnrd  Siklomon IgC:!  03 

Jamcii  T.  U<wls  186!i-«6 


l.uolUH  KuircliiKl  I8<\<WTJ 

r.  C.  Wasllliurn  .  .  .  IS7J-71 
Wlllliim  II.  Taylor  l«T<-7c; 
lltirrlson  l.nillilKtou  .  IS7&-7S 
Willlani  K.  Snilih     .     1^7^-^^! 

.lire.  M .  Kusk l.VS-J-«l 

Wni   n.  Hoard 1889-91 

Ueo.  \V.  I'eck l«91-9;< 


The  Governor's  sahiry  is  $5,000. 

I'ROriRKSS  OF  Pol'llATION  BY  Dbcadks. — 1840, 
30,'.>45;  ISiK),  .m'i.591  ;  l.stiO.  775,881;  1870,  1,054,670; 
188<1,  l,315,4;t7;    I8>>0.  l.«8ti,S80. 

For  numerous  olher  items  of  interest  relating  to 
Wisconsin,  see  article  Uniteii  States,  in  these  Re- 
visions anil  Additions. 

WISE,  Geo.  D.,  member  of  Congress,  born  in 
Accomack  couniy.  Va.,  in  1.831.  lie  was  educated 
at  tlie  Indiana  University  ;  studied  law  at  William 
and  Mary  College,  Va. ;  was  a  captain  in  the  Con- 
federate army  during  the  War  of  the  Rebellion; 
was  the  commonwealth's  attorney  of  the  city  of 
Richmond  from  IS70  to  18S0;  was  elected  a  Repre- 
sentative from  the  ;!rd  Congressional  District  of 
Virginia  to  the  47th,  4Sth,  49th,  and  oOth  Con- 
gresses. In  1S90  he  was  elected  from  the  same 
district  to  the  5'.'ik1  Congress. 

WISE,  IIe.nrv  .\i.e.\ani)er,  governor  of  Virginia, 
born  at  Drummondtown,  Va.,  in  1806;  died  at 
Richmond,  Va.,  in  1876.  He  graduated  at  Wash- 
ington College,  Pa.,  in  1825,  and  studied  law  at 
Winchester.  Elected  to  Congress  in  18.38,  he  was 
involved  in  a  duel  with  his  opponent,  whose  arm 
he  fractured.  In  1840  he  secured  the  nomination 
of  .fohn  Tyler  as  Vice-President;  and  Tyler  be- 
coming President  by  the  death  of  Gen.  Harrison, 
Wise  had  a  powerful  influence  in  his  administration. 
Nominated  minister  to  France,  he  was  rejected  by 
the  Senate,  but  confirmed  for  Brazil,  where  he  re- 
sided until  1847.  In  1854  he  was  elected  governor  of 
Virginia.  In  18.5!)  he  signed  the  death-warrant  of 
John  Brown,  who  was  hanged  for  treason  for  at- 
tempting to  incite  a  negro  insurrection.  Wi.se 
entered  heartily  into  the  civil  war,  and  was  ap- 
pointed brigadier-genefal.  But  his  career  was  a 
gnccession  of  disasters,  ending  with  the  capture  of 
his  forces  at  Roanoke  Island,  N.  C.  Feb.  7,  18G2, 
where  his  son,  Obadiah  .1.  Wise,  was  among  the 
killed.  After  tlie  war  Wise  spent  his  remaining 
years  in  the  practice  of  law  at  Richmond. 

WISSEMI'.OIIRG.  a  small  fortified  town  of  Al- 
sace, in  what  was  formerly  the  French  department 
of  Bas-Rhin,  on  the  Lauter,  forty-two  miles  north- 
east of  Strasburg  by  railway.  It  carries  on  a  flour- 
ishing trade,  and  manufactures  tiles,  bricks,  soap, 
hats,  etc.  Beside  its  fortress,  aline  of  works. called 
the  I..ines  of  Wissembourg,  extend  southeast  to 
Ijauterberg,  a  distance  of  nine  miles.  The  cathe- 
dral, the  only  remarkable  building,  dates  from  the 
13th  century.     Population,  5,151. 

WITIIERSPOON,  .loii.v,  signer  of  the  Declara- 
tion of  Independence,  born  at  Gilford,  Haddington- 
shire, Scotland,  in  1722,  died  near  Princeton,  N.  J., 
in  17SM.  He  was  a  Presbyterian  minister  at  Pais- 
ley, Scotland,  when  he  accepted  the  second  invita- 
tion to  become  president  ol  Princeton  College,  N. 
.1,  in  1768.  He  began  an  active  and  fruitful  ad- 
ministration, introducing  lectures  on  metaphysics. 
political  science,  international  law,  mathematics. 
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and  the  study  of  French  and  Hebrew.  The  latter 
he  taught  himself,  besides  Iheology,  moral  phi- 
losophy, and  rhi'luric.  In  addition  to  all  this  he 
was  pastor  and  preaclier  to  the  town.  He  was  sent 
to  the  Continental  Congress  on  .lune  21,  1776,  and 
almost  his  (irst  act  in  Philadelphia  was  to  sign  the 
Declaration  of  Independence,  lie  sat  in  Congress 
till  Noventber,  17S2,  always  in  clerical  attire,  and 
did  his  full  share  of  the  work  in  the  committees 
and  on  the  floor.  At  the  age  of  sixty-nine  he  mar- 
ried a  lady  of  twenty-three.  When  his  health  and 
sight  failed  in  his  later  years,  his  son-in-law,  the 
vice-iiresident,  became  president  of  the  college. 

WITXEV,  a  small  market  and  manufacturing 
town  of  England,  in  a  dreary  district  on  the 
Windrush,  ten  miles  northwest  of  Oxford.  There 
is  here  a  spacious  cruciform  church,  a  blanket- 
hall  (built  in  1721),  a  town-hall,  and  cross  (1683).  It 
is  celebrated  for  its  blankets,  which  are  distin- 
guished for  their  peculiar  whiteness.  Gloves, 
malt,  pilot-cloths,  and  felting  for  paper  are  also 
maruifaetured.     Population,  2,976. 

WdBURN,  a  city  of  JVlassachusetts.  Population 
in  1890.  13.499.     See   liritannica,  Vol.  XXIV,  p.  625. 

WOLCOTT,  Edwahi)  Oliver,  United  States  Sen- 
ator, born  in  l-ong  Meadow,  JIass.,  March  26,  1848. 
He  served  for  a  few  months  as  private  in  the  150th 
regiment  of  Ohio  volunteers  in  1864  ;  entered  Yale 
College  in  1866,  but  did  not  graduate;  graduated 
from  Harvard  Law  School  in  1871,  and  removed  to 
Colorado ;  was  elected  United  States  Senator  and 
took  his  seat  in  18S9.     His  term  will  expire  in  1895. 

WOLGAST,  an  old  commercial  town  and  seaport 
of  Prussia,  in  Ponierania  on  the  Peeiie,  aliout  ten 
miles  from  its  entrance  into  the  Baltic,  and  thirty- 
three  miles  south-east  of  Stralsund.  The  shallow- 
ness of  the  water  admits  only  the  smaller  class  ol 
sea-going  vessels  entering  the  harbor.  The  inhab- 
itants, who  number  about  6,300,  are  occupied  in 
shipbuilding,  seafaring,  and  in  the  manul'acture 
of  candles,  soap  and  tobacco.  The  larger  ships  dis- 
charge and  take  in  cargoes  at  Ruden,  a  small 
island  and  pilot-station  opposite  the  mouth  of  the 
Peene,  known  as  the  landing-place  of  Guetavus 
Adolphus  in  1630. 

W<JLSEI,EY,  Garnet  Joseph,  a  British  general, 
born  in  1833,  in  county  Dublin.  He  entered  the 
army  in  1852,  and  as  ensign  served  with  the  801h 
regiment  in  the  latter  part  of  the  second  Burmese 
war.  He  was  dangerously  wounded  at  the  head  of 
a  storming  party  in  the  last  and  most  critical 
action  of  tlie  war.  As  a  lieutenant  he  served  in 
the  Crimea  from  December,  1854,  with  the  90th 
light  infantry,  and  as  assistant  engineer,  and  was 
twice  wounded.  Attaining  a  captain's  rank,  he 
served  in  India  with  the  90th.  and  on  the  stafTin 
the  campaigns  of  1857-9,  and  received  a  brevet 
majority.  As  lieutenant-colonel  he  served  in  the 
China  war  of  1860;  and  as  colonel  in  Clanada  in 
1862-70,  in  which  last  year  he  commanded  the  Red 
River  expedition.  .As  major-general  he  com- 
manded the  troops  in  the  Ashantee  war  in  1873-4; 
and  as  lieutenant-general  he  held  the  command  of 
the  tniops  in  the  South  .African  war  in  1879.  Com- 
manded till'  army  in  the  Egyptian  war  of  1882,  and 
was  raised  to  the  peeraee  after  the  victory  of  Tel- 
el-Kebir.  He  also  commanded  in  the  Soudan  cam- 
paigns of  1884-5,  and  was  made  a  viscount  and  K. 
P.  He  received  .$125,000  for  services  in  Ashantee, 
and  $100,000  for  Egypt.  He  has  held  many  stafl' 
appointments,  and  has  been  high-commissioner  to 
Natal  and  to  Cyprus.  Appointed  adjutant-general, 
1882.  He  contributes  occasionally  to  periodical 
literature;  of  hiti  Sohlirr'.f  J'drlci-hook  several  edi- 
tions have  appeared.  In  1890  he  took  uj)  new  duties 
as  commander-in-chief  of  the  army  in  Ireland. 
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WOLUSPA,  "the  prophecy  of  Wala,"  is  the  name 
of  an  old  Xorse  poem,  preserved  in  the  older  Edila. 
which  principally  contains  the  description  of  the 
creation  and  destruction  of  the  world.  The  \V;il:i 
who  delivers  the  utterance,  and  whose  name  prop- 
erly signifies  prophetesi,  appears  in'  it  herself  as  a 
mvthical  being. 

WOMAN'.S  CHRISTIAN  TEMPERANCE 
I'NI'JX,  The  N.\tio.v.\i..  This  sociepy  was  organ- 
ized at  Cleveland,  Ohio,  in  1874.  It  is  an  out- 
growth o:  the  temperance  crusade  of  187.3-4.  Every 
member  subscribes  to  the  following  pledge:  "I 
hereby  solemnly  promise,  <Tod  helping  me,  to 
abstain  from  .ill  distilled,  fermented,  and  malt 
li'iuors.  including  wine,  beer,  cider,  and  to  employ 
all  proper  means  to  discourage  the  use  of  and 
traffic  in  the  same."  The  Cnion  is  regularly 
organized  in  every  State  and  Territory  of  the 
Cnited  States  (except  Alaska  .  and  locally  in 
about  ten  thousand  towns  ar.d  cities  of  the  United 
."States;  also  in  lireat  Britain,  Canada,  Australia, 
Hawaiian  Islands,  New  Zealand,  India,  .lapan, 
iladagascar,  and  South  Africa.  The  Iiiion  in- 
cluile?,  also.  Young  Women's  Christian  Temper- 
ance Cnions,  and  ha*;  a  membership  of  about  150,- 
0(10  and  a  following  of  5(tl).0(X).  The  general 
headquarters  are  in  Chicago,  where  the  L'nion  has 
a  Woman's  Temperance  Publication  House  that 
publishes  al)out  12.5,000,000  pages  annually,  and  has 
tive  editors  and  150  employes.  The  publishing 
house  is  a  stock  company,  and  all  its  directors  and 
stockholders,  and  its  business  manager,  are 
women.  The  '"Cnion  Signal,"  which  is  the  organ 
of  the  socielv,  had.  in  ls!il,  over  8o.(kh1  subscribers. 
The  piil.lishing  house  handled  over  ♦L'(K).0<Xt  in  1S!K). 
The  Woman's  Lecture  Bureau  is  located  in  the 
publishing  house.  The  Woman's  Temperance 
Temple,  locat^-d  in  Chicago,  is  described  elsewhere 
in  these  Revisions  and  -Additions.  There  are  forty 
distinct  departments  of  work,  provided  over  l.y 
as  many  women  fx|)erts  in  the  National  Society, 
and  in  nearly  every  .^tate.  Nearly  all  the  States 
in  the  republic  have  enacted  laws  reijuiring  the 
Btudyof  scientific  temperance  in  the  public  schools. 
All  these  laws  were  secured  by  the  Woman's 
Christian  Temperance  Union,  also  the  laws  for- 
bidding the  sale  of  tobacco  to  minors.  .Most  in- 
dustrial home.s  for  girls  were  .secured  through  the 
efforts  of  this  society,  also  the  refuges  for  erring 
women,  and  laws  "raising  the  age  of  consent,"  and 
providing  for  Ivlter  protection  for  women  and 
girls,  have  lieen  .s«»ciir('d  in  many  legislatures 
through  the  iiiHueiK^e  of  the  department  for  the 
promot,:on  of  Social  Purity,  of  which  the  president 
of  the  society  is  the  superintendent.  The  World's 
'H'oman's  Christian  Temperance  Union  was  found- 
ed through  the  iiilluence  of  the  National  Society 
inlHK<.  andin  IH'.K)  had  auxiliaries  in  thirty-three 
difTerent  nationalities.  The  while  ribbon  is  the 
badge  iif  all  the  members,  nrid  is  now  a  familiar 
emblem  in  every  civilizec!  country.  A  great  peti- 
tion is  l)eiiig  cirrnlaled  in  alt  parts  of  the  world 
aeaiiist  legiili/ing  the  sale  of  opium  and  alcho 
holies.  When  two  millions  of  names  have  l>een  »e- 
cnr<Mi.  this  |>etilion  is  to  he  presented  to  all  the 
governments  of  the  world  by  a  commission  of 
wmnen  api>oint<-(l  for  fhni  piirpow*. 

WOMAN'S  NON-PARTISAN  NATIONAL 
CHRISTIAN  TKMI'KRANCK  UNION  organized 
in  IHIHI.  by  sccimIitb  from  the  Woman's  Christian 
Tfmpi-rnnce  U?iion.  n*  n  protest  against  the  atti- 
tude »(  that  orgnniztition  towards  the  piditicnl 
parties.  Article  2  of  the  constitution  provides: 
"The  object  of  this  asHocintion  shall  be  to  interest 
and  unite  the  women  "f  the  natlim  in  non-parti- 
san, non-sectarian  tempiTunce  work,  and  confining 


itselt  strictly  to  such  temperance  work,  it  will  de- 
vise and  execute  measures  to  secure,  through  the 
blessing  of  God,  total  abstinence  and  the  complete 
extinction  of  the  liquor  trattic."  Article  5  reads: 
"Neither  the  otiicers  of  this  association,  nor  the 
annual  meeting  shall  directly  or  indirectly  pledge 
the  influence  or  co-operation  of  th?  association,  in 
whole  or  in  part,  to  any  other  association,  or  to 
any  political  party,  or  to  any  religious  sect."  The 
first  annual  convention  of  the  Union  was  held  at 
Alleghany,  Pa.,  in  November,  1S90. 

MU.MAN'S  SUFFRAOE,  Extent  or.  In  1891  it 
was  estimated  that  the  area  of  the  countries  of  the 
world  where  women  have  some  suffrage  is  over 
IS.OtKl.inK)  s<iuare  miles,  and  that  their  population 
is  nearly  350.000,0(jo. 

Ill  England.  Scotland,  and  AVales  women  vote  for 
all  elective  oflices  but  members  of  parliament. 
In  France  the  women  teachers  elect  women  mem- 
I     bers  of  all  boards  of  education. 
I        In  Sweden  women  vote  for  all   elective  officers 
I     but  representatives;  also,  indirectly,  for    members 
'     of  till-  house  of  lords. 
1         In  Norway  they  have  school  suGTrage. 

In  Ireland  they  vote  forthe  harbor  boards,  poor- 
law  guardians,  and  in  Belfast  for  municipal  oflicers. 
!         In    Russia    won:en    honsehokltrs    vote    for    all 
elective (flicers  and  on  all  local  matters. 
In  Finland  for  all  elective  otiicers. 
In  Austria-Hungary  they  vote,  by  proxy,  for  all 
elective  othcers. 

In  Croatia   and  Dalmatia  they    do    so    at    local 
elect  ions  in  person. 
In  Italy  widows  vote  for  members  of  parliament. 
In  British  Curmah  women  tax]>ayers  vote  in  the 
rural  tracts. 

In  the  Madras  Presidency  and  the  Bombay  Presi- 
dency (lliiidubtan.i  tley  can  do  so  in  all  munici- 
palities. 

In  all  the  countries  of  Russian  Asia  they  can  do 
so  wherever  a  Russian  colony  settles.  The  Rus- 
sians are  colonizing  the  whole  of  their  vast  .\i-ian 
possessions,  aid  ciirry  with  tht  m  everywhere  the 
"mir"  or  self-goveiniiig  village,  wherein  women, 
heads  of  households,  vole. 

Women  have  municipal  suffrage  in  Cape  Colony, 
which  rules  a  n  illion  >^f|nare  miles. 

Municipal  winiaii  ^uffrageexisls  in  New  Zealand, 
and  the  legislature  has  declared  that  won.eii  shall 
vote  for  meml  ers  of  parlianitiit. 

Municipal  snfl rage  also  exists  in  ev<  ry  province 
of  .Australia. 

The  parliament  of  South  Australia  has  declared 
for  women  voting  at  parliamentary  elections  also, 
and  so  has  the  |>rime-miniFter  of  \  icioria. 

Iceland,  in  the  North  Atlantic, the  IsleofMarbe- 
Iwet'U  England  and  Ireland,  and  Pitcairn  Island  in 
the  South  Pacific,  have  full  woman  suffrage. 

Tasnumin.  Sicily,  Sardinia.  Corsica,  nearly  three 
hundred  islaiidsaround  Britain,  the  islands  around 
Australia.  'I  nsmnnin.  anil  New-Zcnland.  and  a  num- 
ber of  isliinds— milking  in  all  about  '.'.odO — elsewhere 
have  varimis  degrees  "'f  woman  suflrnse. 

In  the  Ilominion  of  Canada  women  have  nuinioi- 
pnl  suffrage  in  every  province,  including  the  North- 
west Territories.  In  Ontario  they  vote  for  all 
elective  otiicers  but  members  of  the  legislature  and 
parliament. 

Twenty-eight  Slates  and  Territories  of  the  United 
Slates  have  given  women  some  form  of  suffrage. 

School  suffrage  in  various  (lei:ree!(  is  ^:ranted  to 
women  in  .Arizona,  Coloraflo,  Kelawara,  Idaho,  In- 
diana. KanNns,  Ki'iilucky.  Massachusetts,  Michigan, 
Minnesoln.  NebraskH.  New  Hampshire,  New  ,Iersey, 
North  Makola,  Oregon,  Sonth  Pnk ol a.  Texiw,  Ver- 
mont, WaHliiMgt<in,  and  Wisconsin. 
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In  Arkansas  anil  Missouri  woiii«»n  vnte.  l>v  pi'  i- 
tioi\.  on  liquor  license  in  many  cases,  hi  Itelaware 
■^lUTrnge  is  exercised  by  women  in  several  niunici- 
palilies. 

In  Kansas  they  have  e(|ual  sulTra)?e  with  men  at 
sill  nuinii'ii>nl  flections. 

About  M.tHXi  voted  in  ISiH).  In  Montana  they 
vote  on  local  l.-ixiition. 

!n  New  York  tlicy  vote  at  s-liool  elections;  3,0(X) 
\.i.ciat  liiiiehaniion  in  ISiXi.  They  vote  also  on 
Io.mI  improvements,  such  as  jras  and  electric  street 
lii;htiiii;,  pavinj;,  sewerage  ami  municipal  bonds. 

In  I'tah  women  voted  until  ilisfruncliised  by  the 
■■  Kdmunds  law,"  when  they  organized  to  de- 
mand its  repeal. 

Ill  Wa.-liiiiutini  women  voted  generally  for  five 
years,  ami  then  were  excluded  \>y  decision  of  the 
Territorial  .^iiipreme  Court.  They  were  mostly  de- 
barred from  voting  on  the  State  consliliition,  and 
the  men  voted  down  a  constitutional  provision 
ijuaranteeing  suffrage  to  women.  The  women  as- 
.<erl  that  they  were  shut  out  unlawfully  and  will 
appeal  to  the  I'nited  Slates  Supreme  Court;  14,000 
woiiuMi  voted  in  the  Territory  in  one  year. 

In  Montana  woman  suffrage  on  local  taxation  is 
:;iiaraiiteed  liy  the  .^tate  constitution. 

In  Pennsylvania  a  law  was  passed  in  1SS9,  under 
which  women  vote  on  hx^al  improvements,  by  sign- 
ing or  refusing  to  sign  jietitions  therefor. 

In  Wyoming  women  have  voted  on  the  same 
terms  with  men  since  1S70.  The  convention  in  18S9 
to  form  a  State  constitution  unanimously  inserted 
a  provision  securing  them  suffrage.  This  constitu- 
tion was  ratified  by  the  voters  at  a  special  elec- 
tion by  about  three-fourths  majority.  Congress 
refused  to  require  the  disfranchisement  of  the 
women,  and  admitted  the  State,  July  10,  1890. 

In  the  Senate  of  the  United  States,  Feb.  7,  1889,  a 
select  committee  reported  in  favor  of  amending 
the  Federal  Constitution  so  as  to  forbid  States  to 
make  sex  a  cause  of  disfrancliisement.  Congress 
adjourned.  March  4.  without    reacliing  the  subject. 

WOMEN,  E.Mri,oYMEXToF,  RY  THE  United  States 
tjovERNMENT.  The  employment  of  women  in  the 
United  States  offices  in  Washington  began  in  the 
Treasury  office  in  1S«)1.  The  first  woman  was  ap- 
pointed Sept.  15,  of  that  year,  by  Secretary  Chase, 
of  the  Treasury.  Miss  B.  I.  Wilson  was  the  ap- 
pointee. She  was  assigned  to  duty  in  that  branch 
of  the  Treasury  which  is  known  as  "The  Secre- 
tary's otfice."  The  second  appointment,  of  Miss 
H.C.  Kellar,  was  made  April  4,  ISH2.  She  was  as- 
signed to  duty  in  the  Secretary's  office,  but  in  the 
month  of  October,  1.8H2,  she  was  transferred  to  the 
Treasurer's  Bureau,  and  at  the  same  time  two  ad- 
ditional appointments  were  made  by  the  Secretary, 
and  the  appointees  were  assigned  to  duty  under 
the  Treasurer. 

In  the  years  IR6I-2-3  there  were  only  twelve 
women  appointed  in  the  Treasury  Department.  Of 
these  one  was  in  the  Secretary's  office,  five,  includ- 
ing one  transferred,  were  in  the  Treasury,  four 
were  in  the  Register's  Bureau,  and  two  were  in  the 
Internal  Revenue  office.  All  these  appointments 
were  made  by  Secretary  Chase;  but  two  of  them, 
one  of  April  4,  1862,  and  one  of  .Inly,  1»5,  1863,  were 
supported  by  the  recommendation  of  Gen.  Spinner. 
.\s  the  appoiiitments  were  made  by  Secretary 
Chasp.  and  a-i  th>»  first  one,  wliich  antedates  the 
second  by  thirteen  months,  was  made  upon  his  own 
motion,  and  as  he  then  had  the  power  to  exclude 
women  altogether,  the  chief  credit  would  seem  to 
be  due  to  him.  It  is  a  tradition  of  the  department, 
supported,  indeed,  by  the  knowledge  of  many  per- 
sons, that  Gen.  Spinner  was  an  early  and  earnest 
advocate  of  the  new  policy,  but  it  is  also  true  that 


the  twelve  women  employed  in  the  years  named 
gave  such  proofs  of  intelligence,  fidelity,  and  ca- 
pacity that  the  exclusion  of  the  sex  became  an 
impossibility.  The  fad  may  be  worthy  of  notice, 
and  especially  worthy  of  notice  by  those  who  have 
been  led  to  believe  that  it  is  tlie  first  and  chief 
business  of  every  administration  to  make  removals, 
that  of  the  twelve  women  appointed  previous  to 
.Ian.  I.  1H>4,  ten  are  even  now  in  ollice.  Two  of 
these  are  paid  a  salary  of  .'fiHiO  each,  six  are  upon  a 
salary  of  $1,2(>0  each,  and  of  the  two  remaining,  one 
receives  a  salary  of  $1,600  and  the  other  a  salary  of 
»1,8(.H). 

In  those  thirty  years  the  number  of  women  em- 
ployed by  the  government  has  increased  to  many 
thousands.  In  all  the  various  duties  imposed  upoii 
them  they  have  shown  adei|uale  capacity,  and  in 
faithfulness  they  are  not  inferior  to  the  men  vho 
are  engaged  in  similar  services. 

WOMKN  OF  TUK  UNITED  STATES,  Nationa). 
CoiNCii.  OK,  an  organization  which  is  the  outcome 
of  an  International  Council  of  Women  held  at 
Washington  in  1888,  at  which  papers  were  read  by 
nearly  one  hundred  women,  repres-enting  seven 
different  countries.  At  that  time  two  permanent 
organization  vere  formed,  the  "International 
Council  of  Women."  and  the  "National  Council  of 
Women  of  the  United  Slates."  The  latter  organi- 
zation receives  as  auxiliaries  all  National  organi- 
zations of  women  interested  in  the  advancement 
of  women's  work  in  jihilanthropy,  reform  and 
social  culture.  The  first  triennial  convention  of 
the  council  was  held  at  Washington  in  1891.  There 
were  seven  sessions. 

The  convention  brought  together  the  largest 
representative  body  of  women  ever  assembled. 
Papers  on  every  topic  of  interest  to  women  were 
read.  The  council  closed  its  business  by  the  adop- 
tion of  certain  resolutions  which  may  be  regarded 
as  constituting  a  tjii(i«i  platform,  and  which  in- 
clude a  recommendation  to  the  jNIethodist  Episco- 
pal Church  to  admit  women  to  the  conference;  a 
reiiuest  that  women  be  placed  on  the  International 
Sunday-School  Lesson  Committee,  and  on  all 
church  committees  for  creed  revision,  and  on  the 
Hoard  of  the  National  Divorce  Keforni  League;  a 
formal  request  to  the  (iovernment  to  pay  equal 
wages  for  equal  work,  regardless  of  sex:  an  ap- 
proval of  the  movement  for  preventing  the 
slaughter  of  birds  for  purposes  of  ornamentation; 
a  provision  for  a  comniiltee  of  women  to  offer  sug- 
gestions for  a  business  costume  for  women,  health- 
ful, comfortable  and  in  good  taste;  and  an  invita- 
tion of  the  officers  of  the  International  Council  ol 
^Vomen  tohold  a  meeting  in  Chicago  in  connec- 
tion with    the  Columbian  Exposition  of  1893. 

WOOD,GEOEiiK  Bacon,  author  and  physician, born 
in  (ireenwich,  Cumberland  county,  N.  ,1..  in  17!)7. 
died  at  Philadelphia  in  18711.  He  received  thedegree 
of  M.  D.  at  th3  University  of  I'ennsyh  .iiiia  in  1818, 
and  in  1822  was  appointed  to  tlie  chair  of  chemistry 
al  the  Philadelphia  College  of  Pharmacy.  In  ISSri 
he  became  professor  of  chemistry  and  pharmacy 
in  the  University  of  Pennsylvania,  which  position 
he  filled  for  fifteen  years  with  distinction.  In  1850 
he  was  transferred  to  the  chair  of  the  theory  and 
practice  of  medicine,  which  he  continued  to  fill  till 
1X1)0,  when  he  resigned,  and  was  appointed  proj'i  n- 
sor emeritua.  He  was  the  author  of  IVcndaf  on  the 
Practice  of  Medicine  0847)  ;  Treatise  on  Therapeu- 
tics and  Pharmacolof/y  (\85l5) ;  Pharmacopaia,  and 
Dispensatory  of  the  United  States,  which  has  gone 
through  16  editions. 

WOODBUMY,  a  town,  the  county-seat  of  Glou- 
cester county,  N.  .].,  nine  miles  south  of  I'hiladel- 
phia.     It  contains  many  beautiful  residences,  and 
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is  the  seat  of  an   academy.    Population  in  1890,  | 
3^7.  ' 

WOODCHUCK,  or  Gboi-xd  Hog,  the  Arctomtjs 
monax  of  Linnpeus.one  of  the  best  known  of  the  true 
marmots  of  North  America.  It  has  many  local 
names:  It  is  the  sijfleur  or  whistler  of  Canada;  the 
moonori-of  the  Central  Atlantic  .States  (whence  Lin- 
nseus  may  have  derived  his  uncertain  name  Monax) ; 
and  it  bears  the  book-names  of "  Maryland  Marmot" 
and  "Quebec  Marmot."  It  is  larger  than  the  Al- 
pine marmot.  Its  build  is  clumsy  and  ungraceful, 
and  its  temper  surly.  The  creature  emits  a  strong 
and  somewhat  unpleasant  smell.  Its  coarse,  griz- 
zly-brown fur,  or  rather  hair,  has  no  great  market 
value,  and  its  flesh,  though  often  eaten  by  Indians 
and  hunters,  is  coarse  and  unsavory.  The  wood- 
chuck  is,  however,  so  destructive  to  clover,  beans, 
cabbages,  and  other  crops,  that  the  farmers  hunt 
it  assiduously  ;  yet  it  still  survives,  even  in  thickly 
settled  districts.  The  creature  is  never  seen  far 
from  its  burrow,  into  which  it  dives  swiftly  on  the 
approach  of  danger.  Hence,  it  is  not  easily  shot. 
Many  are  taken  in  steel  traps.  But  an  old  marmot 
knows  well  how  to  avoid  a.  trap,  unless  it  is  care- 
fully concealed  and  skillfully  set.  Boys  drown  out 
many  by  pouring  water  into  their  holes;  many  are 
dugout  witli  the  spade, and  many  more  are  caught 
and  killed  by  dogs.  The  woodchuck  defends  itself 
with  persistent  courage,  and  will  give  a  dog  of  its 
own  size  a  severe  tussle;  biting  savagely,  and 
holding  on  like  a  badger.  The  skins  are  often 
sewed  together  to  make  sleigh-robes,  or  overcoats 
for  teamsters;  but  the  pelage  is  thin,  coarse,  and 
poor,  and  has  little  beauty  at  any  season.  The 
skin  is  sometimes  tanned,  and  made  into  a  white 
leather,  which  is  braided  by  farmers  into  wliip- 
lashes.  By  the  middle  of  summer  the  woodchuck 
is  generally  very  fat.  The  oil  is  saved  by  many 
farmers,  and  is  used  for  wheel-grease,  or  for  oiling 
the  bearings  of  farm  machinery ;  and  not  a  little 
finds  its  way  into  liniments  and  cough-mixtures 
such  as  country-folks  prize. 

In  the  Northern  States  the  ground-hog  is  torpid 
for  about  lialf  the  year.  There  is  a  superstition 
which  holds  that  on  February  2nd,  or  Candlemas 
day,  of  .^ach  year,  the  wood-chuck  comes  out  of  liis 
bole  at  noon.  If  the  sun  shines  so  that  he  can  see 
bis  shadow,  he  returns  to  his  den  for  six  weeks 
more  of  sleep.  But  if  the  day  be  cloudy  or  stormy, 
be  leaves  his  state  of  hibernation,  well  knowing 
that  winter  has  gone  and  spring  is  at  hand.  Hence 
Candlemas  is  locally  known  as  "Ground-Hog 
Day." 

Unlike  his  relative,  the  prairie-dog,  this  marmot 
is  generally,  but  somewhat  unjustly,  regardeil  as 
being  of  an  unsocial  and  solitary  disposition, 
whence  some  have  derived  the  Linn;run  name 
Mnnax,  which  on  this  theory  means  "solitary."  But 
the  woodchucks,  if  they  can  find  a  sandy  and  sun- 
ny slope  in  which  holes  are  easily  made,  will  often 
dig  dozens  of  burrows  near   together. 

The  Fisher,  Pekan,  or  Pennant's  marten  (Mu'litn 
cniiii'lfiiniii — a  very  dilTerent  animal  from  this — is 
locally  known  as  the  "woodshock,"  or  "woodchuck  ;" 
whence  there  has  arisen  some  little  confusion  of 
terms,  and  consequently  misapprehension  on  the 
part  of  readers  and  even  writers  of  natural  history. 

W()<H>ST(i(;K,  a  beautiful  town  of  Connecticut, 
a  noted  Hunimer  resort,  an<l  the  seat  of  an  excellent 
acndemv.     Poimlation  in  1  H'.K).  •J.:UK). 

W<)()i».ST(J(;K,  a  beautiful  town  in  Windham 
oounly,  Vt.,  and  an  important  educational  cen- 
tre. 


WOOD-WORKINCt,  a  general  name  designating 
the  greatly  varied  business  of  manipulating  wood 
so  as  to  secure  the  best  artistic  and  economic  re- 
sults. Recently  special  attention  has  been  given 
to  better  meth<  ds  of  sawing  so  as  to  secure  a  more 
artistic  finish,  is  well  as  to  prevent  the  warping 
of  the  boards.  As  usually  sawed  every  board,  ex- 
cept some  sawed  from  a  log,  will  warp  while  dry- 
ing.  The  reason  for  this  is  plain.  If  the  board  be 
sawn  from  the  side  of  the  log  the  grain  rings  of 
the  wood  lie  in  circles,  which  have  a  greater 
length  on  one  than  upon  the  other  side  of  the 
board.  A  board  cut  from  the  very  center  of  the 
log  has  grain  circles  of  equal  length  upo!i  each 
side,  and  will  lie  perfectly  tiat  when  seasoned. 

When  selecting  the  lumber  for  a  tool  chest  or 
some  other  fine  job,  pick  out  boards  that  show 
they  came  as  near  as  possible  from  the  center  of 
the  log.  A  method  is  in  use  which  compensates 
for  this  tendency  to  curl  in  seasoning.  This  is 
known  as  quarter  sawing,  and  quartered  oak,  ol 
which  so  much  is  said  at  present,  is  sawn  by  this 
process. 

It  consists  of  cutting  out  boards  radially  from 
the  center  t.  the  outside  of  the  log.  Suppose  a 
log  to  be  split  into  four  pieces,  each  of  these  pieces 
is  sawn  diagonally,  so  that  the  grain  rings  run 
through,  instead  of  the  circles  running  into  it. 
part  way  through  and  out,  upon  the  same  side  of 
the  board. 

Panels  of  quartered  timber  are  now  in  much 
larger  demand  than  those  worked  after  old 
methods.  The 
panels  are  fur- 
nished in  large 
quantities  tosup- 
jily  the  demand 
for  an  attractive 
grain  and  a  finish 
in  the  natural  col- 
or of  the  wood. 
The  panels  are  cut  from  the  log  in  two  or  three 
ways.  Figure  1  shows  the  manner  in  which  the 
log  is  usually  first  quartered,  and  it  is  from  this  cus- 
tom that  panel  stuff  derives  its  name.  Figure  2  is 
one  of  the  quarters  of  this  log,  and  the  dotted  lines 

show  the  man- 
ner of  slicing 
it  into  panels 
from  the  cen- 
ter outwardly 
Figure  3  shows 
a  second  way 
of  cutting  thu 
log,  which  is 
more  wasteful,  but  gives  most  satisfactory  results 
as  regards  beauty  of  grain.  In  this  case  a  sec- 
tion about  four  inches  wide  is  first  taken  out  of  the 
centre  of  the  log.  and  this  is  sliced  into  panels 
measuring  the  full  diameter  of  the  log.  They  are 
the  choice  pieces.  From  the 
two  remaining  portions  sec- 
tions of  equal  width  are  taken, 
but  the  panels  are  small.  The 
parts  still  ri>maining  are  then 
sliced  from  the  heart  outward- 
ly, as  shown  in  the  upper  left- I 
hand  sect  ion.  giving  a  configur- 
ation of  grain  identical  with 
that  produced  by  the  method 
followed  in  Figure  "J,  although 
the  iiaiirlg  are  of  course  much 
smaller. 
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WOOL  AM»  WOOl.KN  M.\MIFACTIIKES  in 
niK  U.MTEK  tJT.tTKs.  Kor  general  article  on  Wooi, 
IND  Wooi.KN-  SI.*srr.voTi:nKs,  See  Hritaiiiiii-ii, 
Vol.  XXIV.  pp.  liXMitiJ.  The  laleBt  reliable  statis- 
tical siiinniaries  relating  to  wool  are  furnished  in 
the  following  table : 


be  such  as  will  iifTord  an  adequate   supply  of  this 
larfie  secretion  from  the  skin. 

Composition  ok  Yoi.k  in  Wool. — But  there  is  a 
dilTerence  between  the  mere  grease  in  tlio  wool  and 
the  yolk.  The  latter  is  not  grease,  but  a  soapy 
matter   which   i.s  soluble     in  water  and  which  is 
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Co.M POSITION  OF  Wool,  Prodi'cts. — The  necessity 
of  proper  food  for  sheep  in  order  to  the  most  suc- 
cessful wool  culture  is  rapidly  becoming  practical- 
ly understood  by  American  wool-growers.  It  is 
now  well  known  that  wool  is  as  much  a  product  of 
food  as  fat  or  flesh,  or  milk.  The  composition  is 
much  the  same,  as  will  be  seen  by  the  following 
analysis: 

COMPOSITIO.N  OF  PLBSH.WoOI.,  UjtIR  AND  SKIN. 

Flesh. 

CsrOon,  |«r  cent     518:} 

Hydrouen.  per  cent 7  67 

S'ltroKeu.  per  cent 17.2:5 

Oxygen,  per  cent  23.37 


Wool. 

Hair. 

.«(/<. 

50  06 

5!.. 53 

50.99 

7.03 

6  09 

7  07 

17  71 

17.94 

18  72 

24  61 

2;f  84 

23  22 

Total  , 


Ho  that  it  is  quite  as  important  to  feed  for  wool  as 
to  feed  for  Mesh — indeed,  it  is  the  same  thing — for 
the  wool  is  nourishi-d  by  the  blood  quite  as  much 
a.*  thn  flesh  is,  and  the  weieht  of  the  wool  is  equiv- 
alent to  so  much  flesh.  Consequently  sheep-food 
that  goes  to  make  flesh  will  make  wool,  but  food 
that  makes  fat  will  not. 

But  there  is  a  most  important  matter  to 
consider  in  regard  to  the  fleece  of  a  sheep  which 
must  not  be  lost  sight  of.  This  is  that  healthy 
wool  requires  a  large  quantity  of  grease  and  yolic 
for  its  preservation.  Without  this  grease  and  yolk 
the  wool  would  be  harsh  and  dry  and  would  tangle 
and  fall  on  the  sheep's  back  and  be  of  no  service 
to  the  manufacturer.  A  fleece  of  a  merino,  as 
shorn  from  the  sheep,  has  a  very  large  quantity  of 
these  fatty  matters  in  it,  which  are  lost  in  the 
washing,  and,  in  some  cases,  these  amount  to  one- 
half  or  three-fourths  the  weight  of  the  unwashed 
wool.  Necessarily,  as  the  grease  and  yolk  are  in- 
dispensable for  the  welfare  of  the  wool  for  its  pro- 
tection from  the  weather,  one  cannot  have  a  good 
healthy  fleece  without  them,  and  the  feeding  must 
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made  up,  as  other  kinds  of  soap  are,  of  fat  com- 
bined with  alkalies.  The  composition  of  this  yolk 
is  as  follows : 

Per  cent. 

Cart)oniitc  of  Potash 86  78 

Chloride       ■         •• 6  18 

Sulphate     "         '• •. 2.88 

Other  substances 4.21 


Total 


.100.00 


The  yolk  forms  20  to  22  per  cent,  of  the  weight  of 
the  ordinary  clolhingwool  fleece,  while  there  is 
from  7  to  10  per  cent  of  oil  in  the  wool.  Tlie  yolk, 
therefore,  from  its  special  composiliori,  calls  for  the 
atlention  of  the  sheplierd  in  regard  to  the  food, 
which  necessarily  nmsl  contribute  the  large  quan- 
tity of  polasli  required  Iiy  the  yolk.  In  fact,  some 
of  tlie  large  and  most  iiitelligeiil  wool  growers  fa- 
vor as  large  a  product  of  yolk  in  the  fleece  as  pos- 
sible, believing,  and  reasonably  so,  that  it  is  an 
important  advantage  to  the  fleece. 

Value  of  Root  Food  in  Wool  Culture. — The 
most  successful  American  wool-growers  allirni  that 
the  food  for  sheep  sliould  contain  an  ample  quanti- 
ty of  the  potash,  and  chlorine  and  sulphur  com- 
bined with  it,  for  the  supply  of  this  part  of  the 
fleece.  .Just  here  it  might  l:e  inenlioned  tliat  tur- 
nips contain  just  these  necessary  elements  of  the 
yolk  in  large  proportion,  and  thus  it  is  accounted 
for  that  sheep  fed  upon  these  roots  to  a  sufficient 
extent  thrive  much  better  and  produce  better  and 
more  wool  than  those  which  are  not  supplied  with 
them.    The  ash  of  turnips  contain 

In  the     In  the 
Koots.  Leuves. 

Potash,  per  cent    .   89.3         22.9 

.Sniphiirie  acid,  percent 14.3  9.9 

Chlorine,  per  cent 4.1  8.2 

No  other  food  substance  contains  so  large  a  pro- 
portion of  these  component  parts  of  the  yolk,  and 
as  the  albuminoids  of  the  flesh   of   the  sheep   and 
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the  ash  of  the  wool  contain  also  considerable  sul- 
phur, it  follows  that  these  roots  are  really  indis- 
pensable to  the  best  condition  of  the  sheep,  both 
as  regards  the  growth  of  flesh  as  well  as  the  pro- 
duct and  qiialily  of  the  fleece.  Thus  the  culture 
of  roots,  including  mangels  and  beets,  which  pos- 
sess the  same  character  as  the  turnips  in  this 
respect  for  the  proper  feeding  of  sheep,  becomes  a 
subject  of  much  importance  to  the  wool  grower 
and  shepherd. 

No  doubt  this  has  been  too  much  neglected  by 
some  American  shepherds,  who  rarely  grow  roots 
for  the  feeding  of  their  flocks,  laboring  under  the 
prevalent  mistake  that  it  is  difficult  or  impossible 
to  grow  roots  in  our  climate.  Climate,  however, 
is  not  the  reason  for  this  difficulty.  It  ex- 
ists mostly  in  our  prevalent  careless  culture 
of  the  soil  in  regard  to  weeds,  with  which  the  land 
is  so  abundantly  stocked  as  to  cause  great  expense 
in  weeding  these  crops,  which  will  not  grow  in 
weedy  soil.  In  its  earliest  stage  a  crop  of  roots  is 
of  very  weak  growth  and  the  young  plants  are 
easily  smothered  by  the  stronger  growing  and  more 
abundant  weeds.  And  hence,  as  the  land  is  not 
kepi  under  clean  cultivation,  and  the  weeds  re- 
duced in  number  there  must  be  a  large  amount  of 
hand  labor  in  hoeing  tlie  crop.  This  is  the  great- 
est reason  why  roots  are  not  grown  for  sheep,  and 
one  cause  of  the  failure  in  producing  such  varie- 
ties of  wool  as  are  urgently  required  by  the  wool 
manufacturers. 

In  regard  to  the  best  system  of  feeding  sheep  for 
wool  it  is  unquestionable,  for  the  reasons  above 
shown,  that  a  large  portion  of  the  winter  and 
spring  feeding  of  the  flocks  should  consist  of  some 
kinds  of  roots,  turnips,  beets,  or  mangels.  As  man- 
gels are  most  easily  grown  and  yield  more  than 
any  other  kind  of  roots,  and  the  field  sugar  beets 
come  next  to  these  In  regard  to  these  points,  these 
two  roots  are  especially  worthy  of  cultivation  by 
the  shepherd  and  the  wool  grower.  They  should 
form  the  bulk  of  the  winter  and  early  spring  feed- 
ing, when  dry  fodder  necessarily  makes  up  the  re- 
mainder of  the  subsistence.  Next  to  roots, 
clover  hay,  as  containing  a  large  proportion 
of  nitrogen  required  for  tiie  full  growth  of  the 
fleece,  should  form  a  largo  part  of  the  food.  Pea 
straw  is  quite  as  valuatile  as  clover  hay,  and  may 
be  given  as  an  acceptable  and  agreeable  change. 
For  flocks  in  the  south.  (>eavines,  with  the  peas, 
and  green  fodder  crops  to  he  pastured,  such  as 
chiefly,  the  ."carlet  annual  clover  sown  in  August 
and  turnips  sown  in  September,  which  may  be  eat- 
en from  the  ground  in  the  form  of  pasture,  would 
form  an  pxcellf'iit  subsistence. 

The  most  hi-lpful  aid  to  the  v.'ool  grower  lies  in 
bis  own  hands,  and  consists  in  the  most  skillful 
feeding  of  his  Mock  and  the  production  of  better 
and  more  varied  classes  of  wool,  making  better 
fleeces  and  rearing  belter  sheep,  and  by  the  best 
system  of  cultivalitiff  feeding  crops  to  enrich  the 
giiil  and  inci'er.si-  its  productiveness. 

I.AIIOR-SavI.NG  M.\(  UlNFItV  IN  AVi>t>I.KN  Mani'F.m- 
ToKiKs.— Vp  to  ,hily,  1X90,  the  rnitc-d  States  Patent 
Office  riqi'irts  showed  a  total  nf  S,.s'.i5  pnt- 
entd  Issued  fur  text  lie  machinery  alimt-.  These 
were  ili.  iil.  •!  m~  fi.llr.ws :  Kelling  and  hnl-making, 
l;J31  ;  ■  '11;  kiiilling,  l.lHlt;  spinning.  1921  ; 
weavill^  ..tli-linlshing,  lOl.  .\  largi- nhare 
of  these  inviul  iuns  have  been  made  within  the  last 
few  yearn.  l{''(<'rriiig  to  lliH  remnrkably  rapid  pro- 
grnnHwhicIiI  ■  In  Ihi' inanufnrtiires.  Mr. 
H.  N,  PfxItT  '  '1  iiilniirabli'  paper  in  the 
"i'opular  S.'i.  .1..  .■■..,!,,,>  '  «,f  August,  1^91;  "Sur- 
vying  the  wlioir- fii'ld,  wi-  an-  slruck  by  twod'.it- 
iir«*-    ill    t)ii*<    (-v<ilij(  loll.    III inltinutioii    of  which 


includes  the  sum  of  the  advance.  Not  less  wonder- 
ful than  the  succession  of  power-machines  for  the 
automatic  handling  of  the  fiber  in  the  several 
stages  of  its  manipulation,  in  the  series  of  mechan- 
ical contrivances  for  the  automatic  delivery  of  the 
material  from  machine  to  machine  without  the 
touching  of  human  hand.  The  ingenuity  of  man 
has  been  constantly  directed,  in  these  latter  years, 
to  devices  for  the  accomplishment  of  two  purposes: 
first,  to  increase  production;  second  to  diminish 
waste.  Both  tend  to  reduce  the  cost  to  the  con- 
sumer, the  first  by  reducing  the  number  of  operat- 
ive required  to  make  a  given  amount  of  product 
and  by  increasing  the  productive  capacity  of  ma- 
chines otherwise  perfect.  Perfect  as  these  ma- 
chines now  appear  to  be  in  their  operation,  every- 
one among  them  is  susceptible  of  improvement, 
and  the  patent  offices  of  every  manufacturing  na- 
tion are  burdened  with  the  plans  .Hiid  specifications 
of  new  devices,  conceived  by  the  bright  mechanics 
who  abound  among  the  operatives,  and  suggested 
generally  by  their  daily  work  and  observation,  the 
purpose  of  which  is  to  add  either  simplicity  or  cel- 
erity, or  to  still  further  reduce  the  necessity  for 
handling.*  Most  of  these  inventions  come  to 
naught;  many  of  them  are  constantly  introduced 
into  the  mills.  Some  few  of  these  advances  not 
previously  spoken  of  may  be  enumerated  here. 
Self-feeders  on  the  first  breaker  aiul  finisher 
have  been  applied  to  card  machines,  dispensing 
with  half  the  help  formerly  necessary  in  the  card- 
room.  Self-operating  mules  have  l>een  introduced 
in  clothing  mills,  effi^cting  a  saving  of  from  twenty 
to  forty  per  cent  in  the  cost  of  spinning.  Improved 
winders,  driers  and  cloth-presses  give  greatly  in- 
creased rapidity  to  the  ])rocesses  of  finishing.  In 
weaving  flannels,  a  width  of  three  yards  at  once, 
seventy-live  or  eighty  picks  a  minute  are  woyen  as 
economically  and  as  excellently  as  forty  or  fifty 
picks  were  thirty  years  ago.  In  making  cassi- 
m^res.  the  broad  loom  has  been  generally  substi- 
tuted for  tlie  luirrow  loom  almost  universally  em- 
ployed as  recently  as  I8»iO.  Fifty-six  yards  of  Hrus- 
sels  carpet  can  now  fje  woven  in  a  day  by  one  girl, 
in  the  improved  looms,  where  fourteen  yards  a  day 
was  a  good  product  in  ISfiO,  with  the  same  help. 
Similar  ilhistralions  might  be  multiplied  al- 
most infinitely.  While  there  has  been  no  new  de- 
parture or  novel  idea  of  transforming  effect  in  the 
wool  manufacture,  the  general  advance  in  mechan- 
ical ellicieney,  during  the  last  quarter-century,  lias 
been  so  great  as  to  eqiu»l  an  econonn'cal  gain  in 
manufacture,  e<iuivalenl  to  that  which  took  place 
when  power  was  first  sulistituted  for  hand-labor. 
In  our  great  yarn-mills  there  is  constant  progress 
in  the  direclioii  of  an  increased  product,  of  a  finer 
(luality,  from  the  same  machinerv. 

This  paper  may  pro|(erly  conclude  with  some  in- 
dication of  the  nature  of  the  world's  gain  from  the 
evolution  of  I  he  wool  manufacture.     It   is  diflicult 
tooblnina  proper  standard 'for  such  coin|iarison. 
Statistics,  even  were   they  attainable,   present  the 
conlrasl  very  inadeqiialely.   The  lolal  gain  secured 
over   hand-labor  can  hardly    be   esliinnltHl    at    an 
absoluli-  value,   for  the    present  e(licieni;y   cannot 
lie   oblaincd.     In    the  principal  operations   of  the 
manufnilure    the    incriMise     has    been    about     as 
!   follows:     It)  olden  limes  a  woman  could  card  one 
\    pound  of   wool    n  day  by    hand.     At    present   one 
operaliM',  willi  the  proiK-r  nmcliiuery  iti  hand,  cxn 
I   canl  ir><l  pounds  a  day.     Hence,   the   improvenieiit 

•The  liHTi'l  IrMim  wcnvi-r  Id  Ihp  I  ■  '  "*niwl 

inorr  thnn  fifly  oi-ntN  n  ilny.  niiil  In   ■  '  'i"  com- 

pfllrd  Id  vxcri  lilmiti'll  pliyvicftlly  ti*  h  Ut^ijrm.'  u^tt  approxl- 
in*t«<l  111   Ihr   nmniMU'niciii   o(  •  |>o»rr   loom— <'ARROLl  I>. 
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ia  aliout  125,  On  a  spinning  wheel  a  woman  could 
pnxliic<<  daily  twD  skeins.  An  averaRp  "niiile"  to- 
day s|>ins  alK>ut  o*K)  puiinds;  heiioe  the  iniprove- 
nn-iit  is  al'oiit  5lKt  times.  On  a  hand  Inom  it  took 
a  day  to  weave  two  to  three  yards.  Power  looms 
produce  from  '.io  to  tHi  yards  a  day,  or  an  improve- 
ment of  17.  Hence,  disrejtarding  all  other  factors 
l>nl  tliese,  and  phicinj;  a  modest  estimate,  it  is  pos- 
sible to  produce  over  7lX>  times  more  K""ds  to-day 
than  in  the  olden  time,  with  the  same  number  of 
hands,  disregarding  the  nuality.  design,  etc. 

This  enormous  gain  can  hardly  l>e  stated  by 
periods.  It  has  practically  been  achieved  in  a 
single  century.  In  IStXl  it  was  declared  in  the 
British  parliament  that  35  persons  could  then  ac- 
comnlish  in  the  wool  manufacture,  with  the  aid  of 
machinery,  what  would  have  rei|uired  the  labor  of 
l.ti-10  fH^rsons  in  I7S5.  That  was  ec|nivalent  to  the 
statement  that  one  person  could  then  do  the  same 
Work  that  forty-seven  had  done  fifteen  years 
earlier. 

We  have  already  alluded  to  the  last  half  of  the 
l.^th  century  as  marking  a  greater  advance  in  the 
textile  industries  than  all  the  centuries  preceding 
it.  The  range  of  improvement  in  the  present  cen- 
tury covers  the  whole  ground  of  the  evolution,  ex- 
cept the  bare  principle  of  automatic  or  mechani- 
calnianufacture,  which  was  still  in  its  infancy  in 
ISttO.  The  nineteenth,  therefore,  outranks  even 
the  eighteenth  century  in  the  economic  progress 
which  distinguishes  it.  Of  this  tremendous  ad- 
vance the  must  important  steps,  so  far  as  relate  to 
machinery  for  expediting  processes,  economizing 
help,  and  performing  complicated  oi)erations  auto- 
matically, have  occurred  in  the  latter  half  of  the 
present  century. 

The  individual  capacity  of  the  operative,  thus 
enormously  increased  by  machinery,  lias  been  ac- 
companied by  an  increase  in  the  total  number  of 
persons  solely  occupied  in  the  manufacture  of 
wool.  The  number  who  were  thus  employed  in  the 
period  of  household-industry  cannot,  of  course,  be 
estimated.  But  a  vastly  larger  number  of  persons 
now  depend  directly  and  solely  for  their  livelihood 
upon  employment  in  woolen-factories  than  was 
ever  the  case  before  the  introduction  of  power- 
machinery  and  the  factory  system,  and  they  are 
able  to  earn  quite  double  the  wages  of  the  hand- 
operative  of  olden  times.*  It  follows  that  the  in- 
crease in  the  production  of  woolen  goods  to-day  is 
very  much  greater  tlian  would  be  indicated  by  the 
fact"  that  the  labor  of  one  operative  is  now  equiva- 
lent to  that  of  one  hundred  operatives  one  hundred 
and  fifty  years  ago.  This  deduction  is  borne  out 
Dv  the  extraordinary  increase  in  the  world's  wool- 
clip.  It  is  safe  to  put  the  annual  product  of  wool 
at  L'.(T<»,fNX),O>0  pounds  in  the  greasy  state.  Of  this 
amount  nearly  one-half  comes  from  three  countries 
— Australia.  South  America,  and  .South  Africa — 
whose  wool-clip  is  a  development  subsequent  to, 
and  undoubtedly  caused  by,  the  substitution  of 
machine  for  hand  manufacture.  The  clip  of  the 
United  States  has  increased  from  a  tew  hundred 
thousand  pounds,  at  the  time  of  the  Revolution,  to 
over  3()0,0<)0.000  pounds,  and  the  product  of  the  con- 
tinental countries  has  also  increased  very  greatly 
in  the  interval. 

To  fully  realize  the  quantity  of  raw  material  now 
consumed  in  what  are  commonly  known  as  woolen 
goods,  we  must  estimate  the  quantity  of  waste  and 
substitutes  utilized  as  equal  to  that  of  wool;  and 
thus  we  have  4.000,000,000   pounds  of  raw  material 

fassing  annually  through  the  looms  of  the  world, 
land  manufacture  knew  no  such  thing  as  a  substi- 
tute for  wool.  The  raw  material  has  only  been 
kept  abreast  of  the  manufacturing  capacity  by  the 


discovery  of  methods  for  the  utilization  of  these 
RubBtitiites. 

Something  of  what  the  world  has  gained  in 
quantity  has  been  lost  in  (|uality  at  certain  points. 
It  can  not  be  pretended  that  the  utilization  of 
wastes  and  substitutes  does  not  involve  a  cer- 
tain element  of  deterioration.  Nevertheless  it  is 
a  distinct  gain  to  the  world,  as  is  every  new  de- 
velopment that  reduces  the  waste  in  any  branch 
of  industry.  Within  a  few  years  a  machine  has 
been  invented,  known  as  the  Ciarnett  machine, 
which  enables  manufacturers  to  comb  out  all 
their  waste,  whether  from  cards,  mules,  spinning- 
frames,  or  from  whatever  source  tangled  and 
twisted  fibres  are  produced  in  the  various  processes 
of  manufacture,  and  to  so  restore  it  that  it  may  be 
again  utilized  in  connection  with  the  original 
fiber.  The  saving  thus  etfected  is  enormous.  The 
machine,  as  the  illustration  shows,  is  in  principle 
the  same  as  the  carding-engine.  Us  strong, 
sharp-pointed,  steel  teeth  gradually  untwist  and 
teasel  out  the  kink  in  yarn  or  thread,  restoring 
the  fibers  of  wool  in  nearly  their  original  length 
of  staple. 

The  fiber  of  wool  has  a  wonderful  capacity  of  en- 
durance. Once  used,  it  may  be,  and  is,  used  again 
and  again,  reproduced,  not  with  all  its  original 
virtues,  but  still  with  many  serviceable  qualities, 
and  called,  according  to  its  form,  shoddy,  niungo, 
waste,  wool-extract.  The  French,  by  a  happy  con- 
ceit, call  this  material  rf»iO).vj(«»ic(>;  and  it  is  liter- 
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ally  wool  born  again.  By  chemical  processes  the 
wool  in  mixed  goods  is  separated  from  the  cotton 
or  other  fibers  employed  for  its  adulteration,  and 
wonderful  machines  tear  it  apart,  readjust  its 
fibers,  and  prepare  it  again  for  the  spindles.  Thus 
it  goes  into  new  garments,  of  a  cheap  grade,  to  be 
sure,  but.  if  properly  prepared,  of  a  serviceable 
quality.  It  is  customary  to  speak  contemptuously 
of  shoddy  andof  those  engaged  in  its  manufacture 
and  use.  But  those  who  do  so  do  not  understand 
how  important  is  the  part  now  jilayed  by  this 
preparation  in  the  cheapening  of  the  people's 
clothing  and  in  the  well-dressed  appearance  of 
the  community." 

WOOLSEY,  TiiEODOHE  Dwight,  president  of 
Yale  College,  born  in  New  York  City,  Oct.  31,  1801, 
died  in  New  Haven,  Conn.,  .luly  1,  1S89.  He  grad- 
uated at  Yale  in  1820,  studied  law  and  theology  at 
Princeton,  and  was  a  tutor  at  Yale  for  two  years, 
lletlien  spent  three  years  in  Germany,  studying 
Greek  at  Leipzig,  Bonn,  and  Berlin.  On  his  return 
in  1S31  he  was  made  professor  of  Greek  at  Yala 
College.  In  1843  he  assisted  in  founding  the  "New 
Englander,"  and  was  one  of  its  editors.  In  1846  he 
was  chosen  president  of  Yale  College,  and  held 
this  office  for  twenty-six  years,  during  which  titne 
the  institution  was  enlarged  and  improved  in 
many  ways.  He  was  president  of'  the  American 
Company  of  revisers  of  the  English  New  Testa- 
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ment  from  1871  to  1881,  and  was  engaged  in  a 
variety  of  literary  work.  He  edited  a8  college 
text-books  Euripides'  ^l/cfs^w  (1834);  Sophocles' 
Antigone  (1835).  and  Electro  (1837);  yEschylus' 
Prometheus  (1S37),  and  Plato's  Gorgias  {IS43).  He 
also  published  Introduction  to  the  Htudy  of  Inlerna- 
tional  Law  (1860);  Divorce  and  Divorce  Ligislation 
(1869) ;  Religion  of  the  Present  and  the  Future  (1871) ; 
Political  Science  (2  vols.,  1877);  Communism  and 
Socialism  (1880).  He  also  contributed  to  the  lead- 
ing reviews. 

WOOXSf)('KET,  a  city  of  Rhode  Lsland.  Popu- 
lation in  isyii.  i'0,830.  See  Britannica,  Vol.  XXIV, 
p.  665. 

WOOSTER,  a  town,  the  counly-seat  of  Wayne 
county,  Ohio,  a  nourishing  business  and  man- 
ufacturing point,  and  the  seat  of  Wooster  Univer- 
sity.    Population  in  1S90,  6,050. 

WORCE.STER,  a  city  of  Massachusetts.  Popula- 
tion in  issn.  84,6.55.  See  Britannica,  Vols.  XXIV,  p. 
668,  and  \IV,  p.  551. 

WOKKI.VGH.\M,  or  0.\kisgham,  a  small  mark- 
et-town of  England,  seven  miles  southeast 
of  Reading,  at  tlie  junction  of  the  Reading  & 
.Staines  and  the  Reading  &  Guildford  railways. 
Shoes  are  here  made,  and  gauze  and  silks  woven. 
In  the  original  /iim-  inn.  Gay,  Swift,  Pope,  and  Ar- 
buthnot,  being  detained  here  by  wet  weather,  com- 
posed among  tliem  the  old  song  of  ifolhj  Mog.  The 
ancient  amusement  of  bull-baiting  was  continued 
here  until  within  the  last  twenty-five  years.  Pop- 
ulation, 2.600. 

WGRKIXG-DRAWIN'GS,  the  large  plans  pre- 
pared by  engineers  and  architects  to  guide 
the   workmen  in  executing  the  design.    Many  of 


these  are  on  a  large  scale,  all  mouldings  and  orna- 
mental work  having  to  be  drawn  out  of  the  actual 
size  of  the  work. 

WORKING  GIRLS'  SOCIETIES,  The  Aasooi- 
ATio.N  OF,  an  association  composed  of  numerous 
clubs  of  busy  women  co-operating  to  secure  self- 
improvement,  opportunities  for  social  intercourse, 
and  the  developement  of  higher  aims.  The  firat 
of  these  societies  was  formed  in  1884.  The  associ- 
ation was  organized  in  1885.  It  is  governed  by  a 
general  council  composed  of  representatives  ap- 
pointed by  difTerent  societies.  At  a  general  con- 
vention of  the  associated  societies  held  in  New 
York  in  1890,  the  fact  became  prominent  that  most 
of  these  clubs  contain  many  members  who  are  not 
technically  working  girls;  and  it  has  shown  that 
the  system  had  been  of  great  value  to  the  rich  as 
well  as  the  poor.  On  the  one  hand  it  supplies  a 
place  of  agreeable  resort  for  amusement  and  so- 
cial intercourse  to  those  whose  homes  are  not  at- 
tractive: furnishes  opportunities  of  careful  in- 
struction in  many  forms  of  self-help  and  in  many 
methods  of  earning  a  livelihood;  cultivates  the 
sentiment  of  human  sympathy  and  friendliness; 
and  destroys  the  bitterness  of  class  feeling.  On 
the  other  hand,  a  close  and  constant  association 
with  the  less  fortunate  in  life  tends  to  correct  the 
selfishness  and  heartlessness  which  mere  prosper- 
ity is  apt  to  produce,  and  to  foster  a  happy 
Christian  socialism.  Tlie  interest  in  these  clubs 
is  a  pleasant  sign  of  the  modern  spirit  of  fra- 
ternitv. 

■\VOKKING-PARTY,  abody  of  soldiers  told  off. 
by  command,  to  perform  certain  work  or  labor  for- 
eign to  their  ordinary  duties. 
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\\-  0  U  L  D  '  S    F  AIRS 


Industrial  fairs  uf  ^ront  innt;iiitiKl(>  unit  iii- 
leri'sl  have  bt-en  at  (roiuont  dates  lur  iniiny 
years.  The  tirst  one  of  national  iniportaiice 
was  beJd  in  Paris  in  17i)S  under  auspices  of  the 
Marquis  d'  Avi^ze.  A  second  and  hirj^er  one  was 
held  in  Taris  in  ISO'.',  and  another  in  ISOO,  and 
others  in  the  same  city  at  intervals  of  three  years 
and  desl!;nated  Triennial  Kxpositions,  the  series 
eontinuing  for  a  period  of  a  half  century.      The  ex- 


hiliils  uiTc.  however,  of   French  origin,   specimens 
iroin  other  countries  beiiifj  excluded. 

The  public  interest  in  these  fairs  extended  to 
larjie  cities  in  other  countries,  and  between  the 
years  1820  and  ISGO  extensive  industrial  displays 
were  made  in  Berlin,  Vienna,  Brussels,  Moscow. 
St.  Petersburg.  Lisbon,  Madrid,  Stockholm,  Dublin, 
Birminghan),  l^iverpool,  New  York,  Philadelphia, 
and  other  large  places. 


First  Intkrs.\tio.v.vl  Exposition,  London,  1851. 


!n  the  spring  of  !*»!>,  Prince  Albert,  Koyal  Prince 
<.?onsort  of  (Jreat  Britain,  President  of  the  Society 
of  .\rts  suggested  the  project  of  an  International 
Exhibition  on  a  plan  much  more  extended 
than  any  preceding  oife.  with  hearty  invitations  to 
other  countries  to  participate  in  the  same,  the 
exposition  to  be  held  in  1S5I.  In  July,  1S40,  a 
Koyal  Commission,  at  the  head  of  which  was 
Prince  Albert,  was  appointed  to  organize  and  man- 
age the  exposition.  The  work  was  energetically 
pushed  forward,  exciting  wide-spread  interest,  to 
completion  and  on  May  1,  1851,  the  exposition  was 
opened  in  Hyde  Park,  London,  by  Queen  Victoria. 
It  was  held  in  a  vast  iron  and  glass  structure, 
named  the  Crystal  Palace  (now  located  at  Syden- 
ham) and  planned  l>y  Sir  Joseph  Paxton.  The 
building  was  ISol  feet  long  by  40S  wide,  with  an 
additional  width  of  48  feet  for  half  that  length. 
The  highest  portion  was  a  center  transept  108  feet 
high.  The  area  covered  was  19  acres.  The  exhib- 
itors numbered  ni-arly  15,0(X1,  about  one-lialf  from 
Great  Britain  and  the  other  half  from  foreign 
countries.  The  cost  of  the  structure  was  $850,000; 
other  expenses  to  the  close  of  tlie  exposition  $613,- 
975;  total  cost  $l,4ia,975.  The  number  of  visitors 
was  «,03i»,li»5.  averaging  41 ,938  per  day.  The  total 
receipts  from  admission  and  other  sources  aggre- 
gated $2.5-*5,535 ;  net  cash  profit,  $l,O«'.',540.  The 
number  of  exhibitors  exceeded  17,000,  of  whom 
2,918  received  prize  medals,  and  170  received  coun- 
cil medals.  The  great  numer  of  visitors  at  any 
one  day  was  109,7(>0  (Oct.  8,  1851 )  and  the  greatest 
present  at  one  time  was  at  2  o'clock  p.  m.  on  that 
day,  when  over  93,000  were  found  to  be  present. 
These  persons  were  not  present  in  an  open  area, 
like  an  ancient  ampitheatre,  but  within  a  single 
roofed,  windowed  and  floored  building — presenting 
a  single  vast  assemblage  larger  than  any  other  re- 
c<jrded  in  the  annals  of  ancient  or  modern  history. 

The  exposition  closed  Oct.  11,  1851,  after  continu- 
ing I  H  days.  The  prices  for  admission  were  some 
days  one  pound  sterling,  other  days  half  a  crown, 
and  others  onf  shilling  per  day. 

The  ground  floor  and  galleries  contained  one 
million  square  feet  of  flooring;  there  were  alto- 
gether in  the  structure  4,000  tons  of  iron  and  17 
acres  of  glass  in  the  roof,  beside  about  1,500  verti- 
cal glazed  sashes.  The  first  subscription  ($5,000) 
was  made  by  the  Queen,  March  21,  1850;  the  edifice 
was  commenced  Sept.  2rt,  IS.'iO,  and  on  Feb.  12,  1S51 
the  contractors  delivered  it  to  the  Uoyal  Commis- 
sioners, who  on  the  same  day  opened  it  for  the  re- 
ception of  goods  and  for  the  sale  of  season  tickets. 

The  exhiljition  building  of  1851  having  been  sur- 
rendered to  Messrs.  Fox  and  Henderson  on  Dec.  1, 
1851,  the  materials  were  sold  for  £350,000  to  a  com- 
pany, who  soon  after  commenced   re-erecting  the 


Crystal  Palace  on  its  present  site,  near  Sydenham 
in  Kent,  under  the  direction  of  Sir  Joseph  Paxton, 
Owen  Jones,  Digby  Wyatt,  and  others.  The  pro- 
posed capital  of  £2,5(10,0(10  (in  100,000  shares  of  $25 
each)  was  increased  in  Jan.,  1853,  to  $5,000,000. 

The  following  is  acondensed  chronological  rec- 
ord of  the  principal  uses  to  which  the  structure  has 
been  devoted : 

Flr-it  cohimii  rulsod  Ijy  S.  Lnliig,  M.  P Aug.  6,  1852 

DiiiiPK  the  progress  of  the  worlts  as  many  as  6400  men 
were  cucaKed  at  one  time.     By  the  fall  of  scafloldlnK, 

12  men  were  killed Aug.  15,  I85S 

Dinner  Riven  to  Professor  Owen  and  others  in  the  iute- 
terior  of  the  model  of- the  iguanodon,  constructed  by 

Mr.  Waterhouse  Hawkins Dee.  31,  188S 

The  palace  opeTied  by  the  (luecn June  10,  1854 

Grand  musical  fitc  ou  behalf  of  the  Patriotic  Fund, 

Oct.2«,  1854 
The  palace  visited  by  the  emperor  and  empress  of  the 

French,  etc April  20,  1855 

First  crand  display  of  the  great  fountains,  before  the 

((ueen  and  20,000  spectators June  18,  1856 

The  receipts  were  115.627?. ;  the  expenditure  87 ,872(.,  not 
including  payments  for  preference  shares,  etc..  in  year 

ending  " April  30,  18.57 

On  the  fast-day  (for  the   Indian  mutiny)  Rev.  U.  Spur- 
geon  prcachetl   here  to  2:'..000  person  ;    470i.  were  col- 
lected, to  which  the  C.  P.  company  added  200(, . .  .Oct.  7  1857 
The  preliminurv  Handel  festivals  (see  Handel),  June  15, 

17,  19, 1W>7,  and J\ily  2,  1858 

Centeiuirv  of  the  birth  of  Robert  Burns  celebrated;  the 
directors  awarded  ijOf.  tb  a  prize  poem  on  the  subject, 

wliich  was  olitaiued  by  Miss  Isa  Craig Jan.  25,  1859 

The  ilandcl  festival June  20,  22,  24,  1859 

Festival  kept  in  honor  of  Schiller,  Nov.  10, 1859;  of  Men- 
delssohn   May  4,  1860 

Ixmdon  charity  children  sing  here June  6,  1860 

3000  Orpheonistes  (French  musical  amateurs)  perform 
choral  music.  June  1h;  the  Imperial   band  of  Guides         . 

perform,  June  26:  both  dine  in  the  palace June.^),  1860 

115  brass  bands  perform July  10,  1860 

Annual  rose-show  began 1860 

North  wing  injured  by  j  gale  of  wind Feb.  20,  21, 1861 

Haydn's  "  Creation  "  performed  (Costa,  conductor). 

May  1,  1761 
Successful  Handel    festival ;    a  new    arched    roof   con- 
structed for  the  orchestra;  about  4000  vocal  and  In- 
strumental performers June  23.  25,27,  1862 

Successful  Hiiudel  festival June  26,  28,  ?S>,  1866 

North  wing,  containing  tropical  department,  the  Alham- 
bra,and  other  courts,  destroyed  by  fire  (about  150,000(.), 

Dec.  30,  1866 
Prince  of  Wales  present  at  a  grand  concert  to  raise  funds 

to  restore  the  palace June  26,  1867 

Visit  of  the  viceroy  of  Egypt  (gives  500(),  July ;  of  the 

sultan  (kIvcs  1000(.) July  16,  1867 

Conservative  working-men's  demonstration Nov.  11,  1867 

Meeting  of  shareholders  decideby  ballot  that  free  tickets 
shall  not  be  issued  to  admit  non-shareholders  on  Sun- 
days  Dec.  31,  1867 

North  wing  restored  ond  re-orenedtothepublie.  Feb.  15,  1868 

An  Aeronautical  Exhibition  opened June  25,  1868 

Protestant  meeting  to  defend  the  Irish  Church  ..Aug.  17,  1868 

Kcrcption  of  tlie  vicomte  de  Lesscps  July,  187(! 

Death  of  Mr.  Robert  K.  Bowley,  fourteen  years  manager 

of  the  company Aug.  2.';,  1870 

Successful  Hiinclel  festival  June  19,21,23,  1871 

'The  grand  duke  Wladimir  of  Russia  entertained  here  by 

the  prince  of  Wales June  26,  1871 

Dividend  on  stock,  1!^  per  cent Dec,  1871 

Inauguration  of  the  great  aquarium  by  Prof.  Owen, 

Jan.  12,  1872 
Lecture  by  Prof.  Flower Jan.  12,  I872' 
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Thankselrine  festival  for  the  irecoverjr  of  the  Prince  of 

WaJes Mayl,  1872 

Meetine  of  National  Tnion  of  Conseirative  and  CoDsti- 

tatioiisl  Associations June  34,  1872 

National  music  meetings;  competition  and  concerts, 

June  27.  July  f.,  1872 
ScotT:-h  =!nTithem  gathering;  highland  sports- .  .July  i^,  1872 
Gr;.  -loration  of  the  openins  of  the  palace:  the 

I  rial  unveiled June  10,  187S 

Vi-  -    .ihofPersia Jane  30,  July  S,  1873 

Natlmial  music  meetings July  3,5,8, 10, 12,  187S 

Resleaation  of  Mr.   George  Grove,  many  years   secre- 
tary,   auaouuceci    .<ept.:    sncccetie'1    f'V    Capt,    Flood 

I»agc    • Dec,  1873 

Visit  of  Che  C««r  .May  Iti,  1^74 


Handel  festival:  successfol.  June  22,34,  36.  1874 

Visit  of  the  sultan  of  Zanzibar June  19, 1876 

National  music  meeting July  1,  10,  187S 

Visit  of  the  kine  and  quecu  of  Greece  and  prince  aud 

princess  of  Wales July  19,  1876 

Great  clock  completed Nov..  I.*76 

Hiinciel  festival '. Jnne  2.5,27.  29  1877 

Hiindci  festival:  successfnl June  21,  2:-;.  25,  1880 

Great   damage  done  by   burstlns  of   >  water-tank:   no 

lives  lost Sept. :»,  IfflO 

International  woolen  exhibition  opened  bv  the  duke  of 

Coiinaupht ' June2,1881 

.Several  notable    musical    performances    patronized  by 

many  royal  personages  who  participated  in  the  queen's 

jubilee  coronation  festivities 1887 


DfBLIN,  1,S53. 


The  next  international  exhibition  of  importance 
was  that  of  Dublin,  Ireland,  opening  May  12,  1853. 
It  owed  its  existence  to  the  great  liberality  and 
enterprise  of  Mr.  Dargan,  of  that  city,  who  con- 
tributed *4(XJ,ikX)  (or  the  purpose.  It  was  erected 
by  Sir  John  Benson,  in  thi»  Dublin  Society's  grounds 


near  Merrion  Square,  and  consisted  of  one  large 
and  two  smaller  halls,  lighted  from  above.  It  was 
opened  by  the  Lord  Lieutenant,  and  was  visited  by 
Queen  Victoria  and  Prince  Consort.  Its  visitors 
numbered  l,140,tHX),  but  its  receipts  amounted  to 
only  $250,(XK),  leaving  a  deficiency  of  $150,000. 


I      I 


?■"»»■'' 


ti^i§rm-»: 


f    #• 


Nbw  York  Crtstal  Paijio. 


•  This  exhibition  was  held  under  the  auspices  of  a 
joint-stock  company  and  opent^d  by  President  Pierce 
on.Iuly  12,  1H."):<.  The  i'ost  of  St  ructtire  and  expenses 
aggregated  :fi>4().(KHJ,  but  its  receipts  were  otily 
about  $.'J40,0<M),  entailing  a  ca'^h  loss  of  *;}no.(HH"l. 
The  fine  edifice  was  designed  by  Mi-ssrs.  Caensen 
and  Oildemeister,  of  New  York,  and  located  on 
Reservoir  .''nuare. 


The  main  buildings  and  galleries  covered  an  area 
of  173.(K)0  square  feet.  At  the  close  of  the  exhibition 
the  palace  was  used  by  the  American  Institute  for 
its  fairs,  and  for  meetings  of  various  kinds.  Oii 
Oct.  5,  1858.  the  odilice,  with  a  great  number  of  ar- 
ticles on  exhibition,  was  destroyed  by  fire;  esti- 
mated loss,  $L'.«MK),0(iO.  The  building  was  regarded 
as  a  beautiful  piece  of  architecture. 


LONDOS 

Thp  MOL'ond  great  London  Kxposition  was  held  in 
a  grfal  building,  covi-ring  an  areaof  nbmit  twiMity- 
f'piir  acri's,  in  ."^outh  Kensington.  The  main  build- 
ing wat  of  massive  brickwork.  The  aiint-xcs  and 
two  imini-nsc  i-iipolas  were<;liii'lly  of  glass  and  iron. 
The  total  i-ov.-rfd  space  was  nearly  1,3<K>,(KMI  f.vt, 
including  cirridors.  staircases,  <'tc.  .\bout  7lK).(K10 
squarr  f»^t  w<>re  gniund-floor  spaci>,  the  remainder 
gHlliTie*.  .^o  wisely  wtTe  thf  arrangements  car- 
ried out  that  the  exhibitors  had  l.tiUlVlM'  scpiare 
feet  of  horizontal  flnorini;  and  'JHI,il7(l  s>|uarp  feel  of 
vertical  wall-spaee.  About  one- half  was  allotted  to 
the  I'nited  Kingdom  iiii'l  its  colonies,  I  he  oilier  half 
to  foreign  irouniri""       I'l"  tolnl  number  of  exhibit- 


,18«2. 

ors  was  •.',S,ii.i3,  of  whom  2ii,3)S  were  in  one  or  other 
of  thirty  six  industrial  classes:  the  remaindi-r  in 
one  or  either  of  four  line-art  classes.  There  were 
3,370  |):iintings  in  oil  and  water  colors,  1,'J7'>  etchings 
and  engravings,  iiH3  nrcliilectural  drawings,  etc, 
and  '.K^\  pieces  of  j-culpture.  The  exhibition  wag 
open  171  days,  nearly  a  month  longer  than  that  of 
I.Sfil.  The  visitors  nu'mbered  in  all  tl-l'l  I, lo3 persons, 
but  though  the  number  was  greater  than  in  IHfil, 
tlie  average  per  day  was  less.  The  receipts  from 
nil  souri-es  fadmission  at  the  doors,  season  ti.kels, 
refreshmeni  contnicting.  etc.  .  amounted  lo  the 
grand  total  of  |1','.' 13, 1  tin.  I,nl  the  cost  of  the  build- 
ingwas  so  great  tfi.tiOO.OOO.  virtually  forslv  nionlhi' 


WOKLD'S     FAIRS 


1643 


aa«  only  1  that  the  riTcipts  did  no(  cover  the  outlay, 
and  a  detioit  of  about  ♦."Hi.rtHt  was  the  result. 

The  seooiul  Loudon  Inlernatioual  Kxlilliition  was 
folli)wed  by  several  of  less  iua>;uilude  iu  different 
cilieo,  some  \'i  tliem.  however,  were  of  the  iiilertia- 
ttonal  type.    The  ehief  auiouK  theiu   were  the  fol- 


lowing;; ('onstantinople,  186;^;  Bayonue,  IKtM; 
Oubliu,  1S()5  (opened  by  the  Prince  of  Wales,  Feb. 
■-M,  and  closed  Nov.  lit — held  under  the  auspices  of 
n  joint  stock  company,  and  resulting  in  a  financial 
failure);  Cologne,  istio;  Oporto,  18G3;  Melbourne, 
Austria,  18t>ii;  Stockholm,  ISIW,  and  Agra,  18(57. 


Skcond  r.\Ris  Intkrn.\tiosai,,   1867. 


Thia  exceeded  in  the  magnitude  of  conception 
and  in  general  arrangement  and  outlay  any  of  its 
predec»'ssor>.  It  was  a  really  great  undertaking. 
Tlu'  building  was  a  vast  oval,  155(1  feet  by  1250,  witli 
a  series  of  twelve  concentric  galleries  running 
round  it,  and  a  small  garden  in  the  centre.  In 
each.gallery  a  separate  branch  of  science  and  art 
was  illustrated,  and  the  entire  oval  was  divided 
into  sections,  one  of  which  was  devoted  to  each 
country.  The  oval  covered  11  acres  and  the  com- 
plete exhibition,  counting  the  various  annexes 
,,.,  I     ...  ,:,(^  gr„„„jg  ^.jogp  yp(,„  [,H^)      •pjjQ   number 

irs   was  5«).2L'ii,  and   the   total    expense 
*  .-  .  half  of  which  was  defrayed    by  the  pub- 

lic attendance,  half  by  the  imperial  government 
and  the  Paris  municipality.  Great  Britain  did 
not  6gurevery  favorably  in  this  exhibition,  whereas 
(Termany,  France  and  Belgium  showed  a  marked 
advance  in  the  excellence  of  their  exhibits. 


The  local  ion  of  the  exliibition  was  on  the  Champs 
de  Mars  (with  a  new  park  of  more  than  1(H)  acres). 
The  oblong  edilice  was  designed  by  l.eplay  and  en- 
closed about  .S5  acres.  The  exterior  corridor  was  a 
belt  of  iron  85  feet  high  and  116  feet  wide.  It  was 
opened  by  the  French  Emperor  atid  Empress 
April  I,  1S()7.  Among  other  dignitaries  it  was 
visited  by  the  Prince  of  Wales,  the  Kings  of 
(ireece,  Helgiuni,  Prussia,  and  Sweden,  the  Czar  of 
Russia,  the  Viceroy  of  Egypt,  the  Sultan  of  Turkey 
and  the  Emperor  of  Austria.  The  distribution  of 
prizes  to  exhibitors  was  made  by  the  Emperor  in 
the  presence  of  the  Prince  of  Wales,  the  Sultan 
and  other  royal  personages  July  1.  The  exhibi- 
tion finally  closed  Nov.  3,  18()7. 

Following  the  above  were  several  other  notable 
exhibitions,  viz:  Havre,  IS6S ;  Amsterdam,  18R9; 
Sydney,  1870;  Milan,  Naples,  and  Peru,  1871 ;  Co- 
penhagen, Moscow,  and  Lyons,  1872. 


ViENN.t,    Inteknational,    1873. 


The  exhibits  occupied  an  enormous  building, 
with  annexes,  the  whole  designed  by  Mr.  Scott 
Russell,  ably  assisted  by  Austrian  architects 
and  engineers.  The  Grand  Central  Kotunda 
was  312  feet  in  diameter,  with  a  lofty  dome, 
greatly  exceeding  that  of  St.  Peter's  at  Rome. 
The  exhibition  was  opened  by  the  Austrian 
Emperor  May  1,  1873,  in  the  presence  of  the 
Prince  of  Wales  and  numerous  other  royal  digni- 
taries. The  Czar  visited  it  June  1-7;  the  Shah  of 
Persia,  July  30,  and  Victor  Emmanuel,  King  of 
Italy.  Sept.  17-22.  The  exhibition  closed  Nov.  2. 
I>uring  its  progress  there  arose  a  great  financial 
panic,  greatly  affecting  Vienna  and  other  chief 
monetery   centres   in    Europe  and  America.     The 


entire  cost  of  the  exhibition  was  about  $12,000,000. 
The  Austrians  contributed  $3,000,000  toward  the 
enteri)rise,  but,  owing  to  unwise  management,  the 
prevalanee  of  the  extraordinary  financial  strin- 
gency and  other  detrimental  causes,  the  really 
great  exhibition  provf'd  to  be  a  huge  financial  fail- 
ure. There  were  many  Austrian  writers,  hoAvever, 
who  claimed  that  the  nation  received  ample  com- 
pensation from  the  monetary  losses  by  the  advan- 
tages which  resulted  from  the  introduction  into 
the  country  of  American  inventions  and  pro- 
ducts. 

A  series  of  annual  international  exhibitions  be- 
gan in  London  in  1871,  but  they  failed  to  prove 
popular,  and  were  relinquished  in  1874. 


CeNTEXJJIAI.     ExPO.SITION,    PuiLADELPniA,    187t). 


This  was  an  international  exhibition,  in  celebra- 
tion of  the  hundredth   year  of  the   Independence 
of  the   I'nited  .States  of   .\merica.    The  Congres- 
sional Bill,  providing  for  the  exhibition,  wai  signed 
by  the  President  March  .•?,  1871.     The  Centennial 
Commission  was  forined  March  24,1872;  Centen- 
nial Board  of  Finances,  created  by  act  of  Congress 
June  1,  1872.    The  exhibition  was  opened  by  Presi- 
dent Grant  May   10,  1,876.     Exhibition    stock  was 
issued  by   the  Centennial  Commission.     Subscrip- 
tion lists  wiTe  opened  in  all  of  the  principal  cities 
of  the  country.     Ky  act   of    Congress  the  govern- 
meni   ...... t ,;i.,, fed  $ l..WO,0(XI,  and  so  from  all  these 

Boun-  r  of  money  estimated  to  be  lieces- 

sary    ■  •  ,  was   raised,  though  not   without 

much  opposition.  As  the  work  progressed,  how- 
ever, all  obstacles — even  those  inseparable  from  so 
great  an  undertaking — were  overcome.  To  erect 
buildings  suitable  in  character  and  capacity — build- 
ings illu^itrative  of  the  taste,  equal  to  the  enter- 
prise, and  worthy  of  the  genius  of  the  American 
peo[>le — was  the  next  great  duty  devolved  upon 
the  Centennial  Commission.  Mere  success  was 
necessary.     To  succeed  was  to  elicit  the  admira- 


tion of  every  people;  to  fail  was  to  fail  inglori- 
ously. 

After  much  deliberation,  the  Centennial  Com- 
mission determined  upon  the  erection  of  five 
principal  buildings,  the  name  and  character  of 
each  to  be  determined  by  tlie  nature  of  the  ma- 
terials therein  to  be  displayed. 

The  first  of  these  principal  Iniildings  was  called 
the  Muiii  Pniilding.  It  was  designed  for  the  exhibi- 
tion of  the  products  of  mines,  workmanship  in  the 
metals,  manufactures  in  general,  and  for  educa- 
tional and  scientific  displays.  It  was  in  the  form 
of  a  parallelogram,  having  a  length  from  east  to 
west  of  1,.S80  feet,  and  a  breadth  from  nortli  to 
south  of  4()4  feet.  The  building  throughout  its 
greatest  extent  was  only  one  story  high,  the  main 
cornice  being  45  feet  from  the  foundation.  The 
general  hall  within  was  70  feet,  rising  to  90  feet 
under  the  principal  arcades.  From  each  of  the 
four  corners  rose  a  rectangular  tower  48  feet  square 
and  75  feet  high.  The  water  and  drainage  pipes 
laid  underneath  the  floor  were  more  than  four 
miles  in  length. 

One  center  and   two   side   avenues    ran    along 
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the  inside  of  the  edifice,  the  former  being  1.S32 
feet  long  by  120  feet  wide — the  longest  avenue  of 
that  width  ever  known  in  an  exhibition  struc- 
ture. 

The  second  of  these  chief  buildings  was  named 
Meiifirial  I  fall,  or  Art  Galleru.  It  was  planned  for 
the  exhibition  of  the  fine  arts  in  all  their  various 
branches  and  modifications — sculpture,  painting, 
engraving,  lithography,  photography,  industrial 
and  architectural  designs,  decorations  and  mosaics. 
It  was  erected  at  a  cost  of  $1,509,000.  The  funds 
for  this  purpose  were  the  joint  contribution  of  the 


The  fourth  edifice  projected  by  the  Commissloii- 
ers  was  called  Agricullnrol  Halt,  and  was  planned 
for  the  exhibition  of  all  tree  and  forest  jiroducts, 
fruits  of  I'very  grade  and  description,  agricultural 
products  proper,  land  and  marine  animals,  includ- 
ing the  apparatus  used  in  the  care  and  culture  of 
the  same,  animal  and  vegetable  products,  textile 
materials,  implements  and  processes  peculiar  to 
agriculture,  farm  engineering,  tillage  and  general 
management  of  field,  forest,  and  homestead.  The 
ground  plan  presented  a  central  nave  Si'O  feet  tn 
length,  and  125  feet  in  width.     As  to  its  style,  Agrf- 


■i,y; 


Main  Building,  C.  S.  Centenniai.  Exposition. 


c-ity  of  Philadelphia  and  the  State  of  Pennsylva- 
nia. The  building  was  designed  as  a  permanent 
structure,  affording  ;ir  the  tini.'  an  .idmirable  art 
gallery  for  the  Centennial  International  .\rt  dis- 
play. After  the  close  of  the  exposition  the  edifice 
was  converted  into  a  receptacle  for  the  Penn»y1vania 
ifunnim  <>/  lud'intrlal  Art,  an.institulion  similar  to 
that  at  South  Kensington,  London. 

Th(*third  principal  building  was  named  Mnrhiy)- 
rnj  lIiiU,  a.Tit\  was  designed  for  I  In'  display  of  ma- 
chines of  every  pattern  and  purpose  known  to  man 
—motors,  generators    of    power,    pneumatic   and 


cultural  Hall  had  a  touch  of  the  Gothic,  snggesled 
by  the  Howe  truss-arches  of  the  nave  and  tran- 
septs— in  its  construction.  Over  the  bisection  of 
the  central  avenue  and  main  transept  rose  an  ele- 
gant cupola  surmounted  by  a  weather- vane.  The 
entrances  were  ornamental,  and  at  each  side  were 
handsome  turrets.  This  building,  being  devoted 
to  the  general  purposes  of  an  agricultural  display, 
had  the  necessary  concomitant  of  yards  for  an  ex- 
hibition of  all  domestic  fowls  and  animals. 

The  fifth  and  last  great  building  was  named  Hor- 
ticultural Hall.     It  was  designed  for  the  proper  dii»- 
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hydraulic  apparatuses,  railway  enginery,  and  eon- 
trivniu'i'H  fur  ai-rial  and  water  Iransivirlation.  In 
ItB  ;;«'ii"ral  plan  and  outline  Mnrliimri/  Hull  was 
simihir  lo  tin-  Main  Kxpositiun  Kiiildiiig.  and  only 
lierond  fluTfln  in  dimeiiBioMH.  The  ground  plan 
was  a  reoinni,'Mlnr  parallehigram  l,40'_'  fei-l  in 
length,  nnrl  :',<•!>  in  width.  On  the  south  sidi'  the 
central  IrniiMi'iil  uf  Iti'-  ninin  hull  projerteil  iniu  an 
annex,  20H  feet  in  diplli  by  L'lll  feet  in  breadth. 
ThiH  hnll  rould  hardly  be  cnlled  a  thing  of  lii>auly ; 
it  was  to<i  long  anil  Imv  fur  that  ;  but  whh  admira- 
bly adapted  lo  the  piir|>oi«r  of  it*  eunHtruel  ion. 


^>lay  of  iirnamental  trees,  shrubs,  and  flowero — hot 
loiisps  and  conservatories — graperies,  tools,  acccw- 
Bories,  designs,  construction  and  management  oi 
gardens. 

Such  was  the  general  (ilan  in  which  t  he  chlof 
edifice!-  were  planned  and  erected.  (Uher  buildingd, 
ir.iiKtrnlivi-  of  other  interests  and  enterprises,  were 
also  rapidly  planned  and  constructed.  A  Woman'i 
Fni'itii'ii  was  projected  and  completed  by  an  organ- 
iT'.ntion  railed  the  Woman's  (.Centennial  Kxecutive 
Committee.  It  was  designed  in  October,  lS7r>,  and 
completed  in  the  folltiwiiig  .lanuary.    The  building 
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wa«  desJKo^d  'or  tlie  special  exhibition  of  wlml- 
•>Ter  wninaii'«  skill,  patieiioc.  atul  Kei)iii8  have  pro- 
duced and  are  producing,  in  tlie  way  of  handicraft, 
invention,  dooorations.  h'tter:!,  and  art.  Nt'xt  came 
the  several  Sialcs  and  Territories,  select  iiijtjfroiinds 
.ind  construc'iin;;  a  series  of  i^la'e  luiildin^s,  coiu- 
meniorative  of  the  spirit  and  illuslratitis  the  re- 
sources of  the  respective  coninionweallhs  of  the 
Union.  Nearly  all  the  foreign  nations  participat- 
ing iD  tl:e  Kxposition  matie  haste  to  erect,  for  their 
own  convenience  and  for  the  honor  of  their  native 
land,  elegant  (iovernnient  liuildinps — French, 
Spanish,  or  Ilritish — which  became  a  kind  of  head- 
quarters and  rendezvous  for  the  several  naiion- 
aJities.  Then  came  model  dwellings  and  bazaars, 
school-houses  and  restaurants,  judge's  halls  and 
moilel  factories,  newspaper  buildings  and  licket- 
otlices — until  the  Centennial  grounds  (capacious 
as  thej  were;  were  filled  with — shall  it  be  called  a 


city? — the   moat    imposing,  spacious,  and    ornate 
ever  seen  in  the  world. 

The  main  building  covered  21  acres,  and  the  five 
principal  buildings,  with  their  "annexes,"  covered 
75  acies.  Iiioluding  the  foreign  and  State  build- 
ings, the  total  number  of  structures  was  199.  The 
number  of  visitors  admitted  was  9,9IO,9()t).  The 
largest  number  present  on  any  one  day  was 
27-t,9l!i.  The  number  of  exhibiiors  was  about 
40,1100.  Of  the  total  space  covered  by  the  exhibits 
of  various  countries  the  United  Slutes  used  about 
1,000,000  si|nare  feet;  Cireat  ISritainand  her  colon- 
ies. :;00.000  square  feel;  France  aiid  French  de- 
pendencies, 100,000  si|uare  feet;  (iermany  over 
60,000  square  feet.  The  receipts  for  admission 
aggregated  !fo,701,59S, and  the  total  receipts  were 
about  14,300,000.  The  exhibition  after  being  open 
to  the  public  for  159  days  was  closed  November  10, 
1876. 


TuiBO  Paris    International,   1878. 


The  site  of  this  exhibit  ion  was  divided  by  the  .Seine 
into  two  une<]ual  parts.  The  main  building  in  the 
Champ  de  .Mars  covers  2i>3,.5!iS  square  yards  (765  by 
360  yards  ;  t  he  Trocadero  palace  is  a  stone  structure 
with  a  rotunda,  supported  by  columns,  crowned  by 
a  uome.  tianked  by  two  lofty  towers,  the  exterior 
gallery  ornamented  with  statues.  The  exhibition 
was  opened  by  the  I'resident.  Marshal  MacMahou 
(••in  the  name"  of  the  Republic"),  in  presence  of  the 
Prince  of  Wales,  the  Due  d'Aosta,  and  other  dis- 
tinguisheil  persons.  May  1,1S78;  111,955  persons  vis- 
ited the  exhibition  (a  fete  day)  August  15.  Grand 
distribution  of  medals  by  Marshal  MacMahon,  with 
speech,  October  21.  The  exhibition  closed  Sunday, 
Novemlier  10.  Total  admissions,  ]6,0S2,725;  daily 
average,  82,C)00;  gross  receipts,  12,653,741)  francs, 
equivalent  to  $2..'>J0,74S.  International  exiiibition 
o(  applied  science  opened  .July  24. 

During  the  decade  following  tlie  Paris  exhibi- 


bition  of  1878  the  chief  industrial  displays  were  the 
following:  Sidney  and  Herlin.  1.S79;  Melbourne,  ISSO; 
Berlin,  Moscow  and  Buenos  Ayres,  KS,s2 ;  Louisville', 
Ky.,  Caracas  and  Amsterdam,  1883;  Calcutta  and 
New  Orleans.  1SS4:  Antwerp.  1885;  Kdinburgh  and 
Liverpool,  1886;  Manchester,  England,  1887; 
Melbourne  Centennial,  Clasgow, and  Brussels,  1888. 
There  have  been  held,  also,  numerous  special  ex- 
hibits engaging  considerable  attention  on  the  iiart 
of  the  public.  The  following  were  held  in  London  : 
An  Electrical  Exhibition  (1882),  an  Internatidiiul 
Fisheries  Exhibition  (1883),  a  Health  Exiiibition 
(1884)  an  Inventions  Exhibition  (1885),  a  Colonial 
F"xhibit!on(1886),  an  American  Exhibition  (1887), 
the  Italian,  Irish  a?id  Anglo-Danish  Exhibitions 
(1888;,  and  a  Spanish  Exhibition  (1889).  In  Paris 
there  were  held  in  1881,  an  lOlectrical  Exhibition 
and  Congress;  in  1884-5,  an  "Exhibition  of  Manu- 
factures and  Processess." 


FouBTH  Pauls  Lntehnatioxal,  1889. 


.May  9.  1889,  the  "  Paris  Universal  Exhibition  " 
»as  opened  in  the  Champs  de  Mars.  It  occupied 
an  area  of  173  acres  and  in  magnitude  and  compre- 
hensiveness excelled  all  its  predeces.sors.  One  of  the 
principal  attractions  was  the  Eiffel  Tower,  which 
*ee  in  these  Revisions  and  Additions.  On  the 
opening  day  there  were  present  exclusive  of  offi- 
cial sightseers  and  invited  guests,  112,294  persons. 


During  the  first  week  the  paying  visitors  numbered 
350,000. 

During  the  year  L'<Si)  there  were  also  held  indus- 
trial and  largely  attended  exhibitions  as  follows: 
'■  F^xhibition  of  Arts  and  Iiidu.stries"  at  Ham- 
burg; the  "Accident  Prevention  F^xhibition"  at 
Berlin ;  and  the  "  Goldsmiths'  Exhibition "  at 
Vienna. 


WORLD'S  COLU.MKIA.N  EXHIBITION,  CHICAGO,  1892-3. 


The  Congressional  act  which  fixed  upon  Chicago 
as  the  seat  of  the  International  Columl)ian  Exposi- 
tion and  which  designated  the  dates  of  the  cele- 
bration to  be  held  1K!I2,  and  of  the  formal  opening 
and  closing  of  exposition  in  1S93,  was  approved  by 
the  President  of  the  United  States  April  25,  1890. 
.After  providing  for  the  appointment  of  a  National 
Commission,  section  5  of  the  act  recites: 

"That  »«ld  commission  be  empowercri  In  lu  discretion  to 
»crr.f,t  for  the  purpose  of  the  World's  C'oliimbinn  Exposition 
such  -ilte  n<i  may  be  Hcleotefl  and  offered  and  sncli  plaii?*  and 
sperlfiratlons  of  biifldhiKs  to  bt-  erected  for  such  purpose  at 
the  cx|iense  of  and  tendertd  by  the  rorporatlon  ort'aiii/ed 
nnder  t!ie  laws  of  the  .*itate  of  Illinoi-*.  kno\vn  as  'The 
World's  Kxpf'flftlon  of  eighteen  Inmdred  and  iiiiietv-two.' 
/Voriff^d.  That  said  site  HO  tendered  and  the  bnlldini.'s  pro- 
rosed  to  lie  erected  thereon  shall  bo  deemed  by  said  com- 
uljaion  Bdci|UHte  to  the  purpose  of  suid  exposition:  Ami 


Proviri/'d,  That  said  commission  shall  be  satisfied  that  the 
said  corporation  has  an  actual  bona  fide  and  valid  subscrip- 
tion to  its  caiiital  stock  which  will  secure  tlie  jiayment  of  at 
least  five  millions  of  dollars. of  whicli  not  less  than  five  hun- 
dred thousand  dollars  shall  have  been  paid  in.  and  that  the 
further  sum  of  five  million  dollars,  making  in  all  ten  million 
dollars,  will  be  provided  by  said  corjioration  in  ample  time 
for  Its  needful  use  durlujf  the  prosecution  of  the  work  for 
the  complete  preparation  for  said  exposition." 

Sections  8  to  11  inclusive  provide: 

That  the  President  Is  hereby  empowered  and  directed  to 
hold  a  naval  review  In  New  York  Harbor,  in  April,  eiu'liteeu 
hniKlred  and  ninety-three,  and  to  extend  to  foreiK"  nations 
an  Invitation  to  send  ships  of  war  to  join  the  United  States 
Navy  in  rendezvous  at  Hampton  Koads  and  proceed  thence 
to  said  review. 

Skc.  9.  That  said  cfimmisslon  shall  provide  for  the  dedica- 
tion of  the  builrtJiu;sof  the  Worlds  Columbian  Exposition 
In  said  city  of  Cblou4;o  on  the  twelfth  day  of  October,  uigh- 
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teeu  huDdred  aud  uinelr-two,  with  appropriate  ceremoDies, 
and  ^ajd  exf>oi?itiou  sbull  be  open  to  visitors  not  later  than 
the  first  day  oi  May.  eiphteen  huudred  and  uineiy-three.  and 
shall  be  closed  at  such  a  lime  as  the  conimiss'ion  may  de- 
tenniue.  but  not  later  than  the  thirtieth  day  of  October 
thereaiter. 

Sec.  10.    That  whenever  the  President  of  the  I'nited  States 

shall  ht^  notii^ofi  hy  the  cnmnii<>-!nn  that  provision  has  been 

■-  '   '■  ihe  uses  heroin  pro- 

vlth  hira  by  the  said 

j'osition  of  eii.'hteen 

bun. 17.. 1  Hii'1  Ki:i.;-iy-iu  o.     -.iii-tu'tory   proof  that  a  suin  not 

less  than   ten  million  dollars,  to  be  used  and  eipeuded  for 

Itic  p'-n'O-v-'  of  tho  expo^^itioTi  h';rriii  iiuthorized,  has  in  fact 

tion  or  other  leg:ally 


rouEh  the.  Depart- 
I  tiu'  snme,  setting 
.  :id  close, 
1  commu- 
■1  nations 
lybe 
re- 
cent 
-  I'ltrt  lu  the  Mild  ex- 
!  ■  reto. 

.1   be  inijiorted  from 

'.-  ■  of  exhibition  at  said 

!1   be  a  tariff  or  customs 

nieulof  duty.cnstoius  fees, 

■   mil.  -  -V..II   ri-_'iiiutHins  as  the  .Secretary  of  the 

iry  ~liall  jirescribe;  but  it  shall  be  lawful  at  any  time 


and  the  place  at  which  it  u 
nfc!t*c   to  fhe  d:T'!nni:.Ti.' 1 


position  a 

Sr.r,   11. 


■Il'l 


Trea 

dnriia'  f!;c  '»xh'!M'tion  to  scH  for  delivery  at  the  close  of  the 

■  rted  for  and  actually 
-^  or  on  itsprouuds, 
■ '-iirlty  of  the  revenue 
aiiil  iMf  li..-  .-i.ll.  •■m:i  (ii  ilHMiiii'Drl  duties  as'the  Secretary  of 
the  Treasury  shall  prescribe;  I'rot  i<l,<l.  That  all  such  articles 
when  sohl  or  witluirawn  for  consumption  in  the  United 
Stales  shall  be  subject  to  the  duty,  if  any.  imposed  upion  such 
articles  by  the  revenue  laws  in  force  at'the  date  of  importa- 
tion, aud  all  penalties  prescribed  by  law  shall  be  applied  and 
enforced  aeainst  such  articles,  and  a^'ainst  the  persons  who 
may  be  i;uilty  of  any  illegal  sale  or  withdrawal. 

In  accordance  with  the  provisions  of  section  5, 
the  task  of  raising  the  required  $5,000,000  was  pro- 
ceeded with.  Pending  the  action  of  Congress 
prominent  citizens  of  Chicago  had  formed  the  Ex- 
position Company  and  invited  siibsciptions  at  tlie 
rate  of  $10  per  share.  The  responses  were  iitiick 
and  generous,  and  21i.:i74  shareholders  subscribed 
|5,4(i7..350.  The  legislature  of  the  State  authorized 
the  city  of  Chicago  to  bond  itself  for  $5,000,0(Kt  in 
aid  of  the  Fair,  the  bonds  to  be  available  as 
soon  as  $3,000,(X)0  of  the  capital  stock  had  been 
paid  in. 

In  view  of  these  facts  the  President  of  the 
United  States  issued  the  following  proclamation. 
December  24,  1890: 

Whereas,  Satisfactory  proof  has  been  presented  to  nie 
that  provision  has  been  made  for  adequate  grounds  and 
buildings  for  the  uses  of  the  World's  Columbian  Exposition, 
and  that  n  sum  not  less  than  (lU.iiOO.OilU,  to  be  used  and  ex- 
pended for  the  purposes  of  said  Kxposltlon,  has  been  pro- 
vided In  accordance  with  the  condltiiiiis  and  requirements 
of  Section  10  of  an  Act  entitled  "An  ,\cl  to  provide  for  cele- 
brating the  four  hundredth  anniversary  of  the  discovery  of 
America  by  Christopher  Columbus  by  holding  an  Interna- 
tional Kxhlhltlon  of  arts.  Industries,  manufacturei  and  the 
products  of  the  soil,  mine  and  sea,  in  the  city  of  Chicago,  In 
the  .Slate  of  Illinois,"  «pprove<l  April  itt,  1S90. 

Nr.w.  Tiir.KKPORE,  I,  Ilenjnmln  Harrison,  PreBldent  of  the 
t'niie.l  Siiit.-i.  by  virtue  of  Ihe  authority  vested  In  me  hy 
•  nil  \<' .  A,\  li.  reby  declare  and  proclaim  that  such  Inlerim- 
II.  •  .1  ^'  ..■!  will  be  opened  on  the  first  day  of  May,  In 

'I  hundred  and  nlnclythrce,  in  the  city  of 
I  ^laleof  Illinois,  and  will  not  be  closed  be 

fore  the  ln>t  Ihiirsdajr  In  OrtolH'r  of  the  name  year. 

And  In  the  name  of  ihc  Ooveriiment  and  the  People  of  the 
I'nited  States,  I  dr.  Iier«by  Inrllc  all  the  nations  nf  the  earth 
to  lake  part  In  tlu  lommemoratlon  of  an  event  that  Is  pre- 
eminent 111  liuinau  lil-'"r>  nnrl  of  lasting  Interest  to  man- 
kind  by  appolnllnu   r-fr ntallves   thereto,  and    sending 

■  iich  rxhiblti  to  IIh'  \v,,rM  ■  I  ..lunibjaii  Kx(Kisltion  as  will 
most  nily  and  fully  lllu-i r.,i<'  ilielr  resource*,  tbelr  ladiu- 
Irleii  and  their  progfss  In  cl\  illiallon. 


Is  TKSTiMONY  wuKBEOF  I  have  hereunto  set  my  hand  rs4 
caused  the  seat  of  the  United  States  to  be  affixed. 
Done  at  the  city  of  Washington  this  tweuty-fourtb  day  ol 
December,  in  the  year  of  our  Lord  one  thousand  eight  hun- 
dred and  ninety,  and  the  Indejicndencc  of    the   Cnited 
States  the  one  hundred  aud  fifteeiith. 
By  the  President:  Benj.  Harrikik. 

Jaues  G.  Bi^ine,  Seerttary  nj  Stall. 

The  management  of  the  World's  Columbian  Ex- 
position includes  four  organizations : 

1.  National  Commission  (authorized  by  aei  i-i  v  i.ui^;ressi. 

2.  World's  Columbian  Exposition  (organized  under  the 
laws  of  the  State  of  Illinois;. 

3.  Board  of  Lady  Managers  (authorized  by  act  e(  Congresa). 

4.  World's  Congress  Auxiliary. 

The  National  Commission,  which  is  a  supervisory 
body,  is  composed  of  eight  comniissioners-at-large, 
with  alternates  apointed  by  the  President,  and 
two  commissioners  and  two  alternates  from  each 
State  and  Territory  and  the  District  of  Columbia, 
appointed  by  the  President  on  the  nomination  of 
their  respective  governors.  This  commission  has 
held  four  sessions,  and  has  now  practically  dele- 
gated its  authority  to  eight  of  its  members  who 
constitute  a  board  of  reference  and  control,  and 
who  act  with  a  similar  number  selected  from  Ihe 
World's  Columbian  E.xposition. 

The  World's  C'olumbian  Kxposition,  as  its  cor- 
porate name  reads,  is  composed  of  forty-five  citi- 
zens of  Chicago,  elected  annually  by  tlie  stock- 
holders of  the  organization.  To  this  body  falls  the 
duty  of  raising  the  necessary  funds  and  the  active 
management  of  the  exposition.  Its  committees 
supervise  the  various  departments  into  which  the 
work  has  been  divided. 

The  Board  of  Lady  Managers  is  composed  of  two 
members,  with  alternates,  from  each  State  and 
Territory,  and  nine  from  the  city  of  Chicago.  It 
has  supervision  of  women's  participation  in  tlie 
exposition  and  of  whatever  exhibits  of  women's 
work  may  be  made. 

The  World's  Congress  .\uxiliary  is  organized  to 
provide  for  and  facilitate  the  holding  of  a  series  of 
congresses  of  thinkers,  or  to  supplement  the  expo- 
sition that  will  be  made  of  the  material  progress 
of  the  world  by  a  portrayal  of  the  achievements  in 
science,   literature,  education,   government,  juris- 

Crudence,  morals,  charity,  art.  religion  and  other 
ranches  of  mental  activity. 

■Tha  Director-tieneral  is  the  chief  executive 
officer  of  the  exposition,  and  the  work  is  divided 
into  the  following  great  departments: 

A— Agriculture.  Food  and  Food  Products.  Fanning  Ma- 
chinery and  Appliances. 

B— Viticulture,  Horticulture  ami  Floriculture, 

C— Live  Stock,  Domestic  and  Wild  Animals 

D— Fish,  Fisheries,  Fish  Products  and  Apparatus  of 
Pishing. 

E— Mines.  Mining  and  MeUllnnry. 

F— Machinery. 

O— Transporiatlou  Kxblblt»— Railways,  Vesaria,  Vehtelae. 

II— Manufactures. 

J— Electricity  and  Electrical  Appliances. 

K— Fine  Arts  -Pictorial.  Plasllc  and  Iiecorallve 

I/— Liberal  Arts.  Kdncall.iu,  Engineering.  »*nl.ll.  Wi.rks, 
Architecture,  Music  anil  Ihe  lirauia. 

M— Ethnology.  Archieology.  Progre--  ■•'  i  "i"'  •<"!  I>i>eii. 
tlon— Isidated  and  Collective  K.xhibll 

N  — Fore«try  and  Fo>'st  Irodiicte. 

0--Pnbllclty  and  ProiuOtlao. 

P— Forolgu  Aflklra, 
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DiKECTOKY    OF   TIIK    EXPOSITION. 


Kullowiiig  ar«  th«<  chief  oltieers  of  the  Exposition 
Executive: 

mnECTOK-GKNKRAL — ti«»<)rgp  K.  Davis. 

Natiosai.  C<'M>ii-;s|(>n — I'resideiit,  Thumas  \V. 
Palnifr;  Vice-1'ri'siiUMils,  TIidiuhs  W.  Wullor,  M. 
H.  do  Young,  I).  B.  I'eiiii.  (i.  W.  Allen,  Alex.  B. 
Amtrews;  t^ecretary.  Joliii  T.  Dickinson. 

\V..iti  ii'f  (".'I  I  MBiAN  Exi'iisiTio.s — President,  \V' 
T.  Uiik.T;  Viri'Tresidents,  Thomas  H  Bryan,  l\it- 
ter  I'lliner;  Secretary,  .1.  \.  Kin^well;  Solicitor- 
Geii'-ral.  Benjamin  Hutterworth  ;  Treasurer,  A.  V. 
Seebei»»er;  Auditor.  W.  K.  Ackerinan ;  Chief  of 
Construction,  D.  II.  Burnham. 

Joint  Boaku  m  Ukkkkkm-e  and  Contuol — From 
the  ('.M!.ii!i>-.i.in.  rii,.-;.  \V.  I'alnier.  Michigan.  Pres- 
ident ;  .Iain.;;  A.  McKeiizie,  Kentucky:  Geo.  V. 
Xla-.-ty.  Delaware;  WilliHiu  Lindsay,  Keniueky; 
MiciKiel  H.  de  Young.  Califi>rnla;  Thos.  M.  Waller, 
Connecticut  ;  Elijah  15.  .Martindale.  Indiana;  .1.  W. 
St.  Clair,  West  Virginia.  From  the  directors,  Ly- 
man J.  Gape,  president;  Thomas  B.  Bryan,  Pot- 
ter Paliii.-r.  Ferd  W.  Peck.  Edward  T.  .Jeffrey, 
Edwin  Walker.  Frederick  S.  Winston,  W.  t. 
Baker. 

Chiefs  of  Department.*^ — 

PuV>lieily  and  Promotion,  M.  P.  Handy. 

Agriculture,  W.  T.  Buchanan. 

Installation,  Joseph  Hirst. 

Electricity,  Prof.  John  P.  Barrett. 

Ethnology,  Prof.  F.  W.  Putnam. 

Fish  and  Fisheries,  Capt.  J.  W.  Collins. 

Fine  Arts.  Halsey  C.  Ives. 

Traffic  Manager,  E.  E.  Jaycox. 

Consulting  F'ngineer,  A.  Gotleib. 

Consulting  Landscape  Architect,  F.  L.  Olmstead. 

BuABD  OF  Architects — 
R.  M.  Hunt,  Xew  York,  Chairman. 
Geo.  B.  Post,  Xew  Y'ork. 
McKim,  Mead  &  White,  New  Y'ork. 
Peal)ody  ct  .Stearns,  Boston. 
Van  Burnt  &  Howe,  Kansas  City. 
W.  L.  B.  Jenny,  Chicago. 
S.  S.  Beeniaii,  Chicago. 
Alder  &  Sullivan,  Chicago. 
Henry  Ives  Cobb,  Chicago. 
Burling  it  Whitehouse,  Chicago. 
Holabird  &  Roche,  Chicago. 

BoAHi>  OF  Lady  Ma.nagers — 

President,  Mrs.  Bertha  II.  Palmer. 
Secretary,  Mrs.  Susan  Gale  Cooke.' 

World's  Congress  Atxiliarv — 
President,  Charles  ('.  Bonney. 
Vice-President,  Thomas  B.  Bryan. 
Secretary,  Benjamin  Butterworth. 
Treasurer,  Lyman  J.  Gage. 

Lyman  J.  Gage,  of  the  first  National  Bank,  was 
president  of  the  Exposition  Company  during  its 
first   year.     In  his  report,  made  April    1,   1891,  lie 


presented  the  following  estimate  of  the  company's 
resources  aiul  expected  expenditures,  adding  tliat 
he  regarded  his  estimate  of  the  re.sources  a  con- 
servative one  and  that  of  the  expenditures  liberal 
beyond  expectation : 

ItESOVBCIS. 

Avniliililv  «s  required  from  stock |   5,000,U(IO 

Kroin  the  city  of  Chlcnxo  S.IIOU.OIKl 


Arizona $  SO.OOO 

California  MKim 

Colorado lOd.uilO 

Delawnrc  ...     lu.iiOO 

Idnlio  ai.noo 

Illinois  ...  (stKi.iiUO 

IiidiaUii  7.'>.(i00 

Iowa  .        .  17.j.i)00 

Maiuc 10,(i()0 

Massacliusetts. lOti.OOU 

Mlcliigan lOU.iHX) 

Minnesota SO.WX) 

Missouri 160,(KI0 

Montana 50,000 

Nebraslta 50,000 


lo.mw.ooc 

Prospectively  available  from  uute  receipts 7,0(Xi.00C 

From  coucessions  aud  privileges I.OOO.OOO 

Fromaalvage 3,(HW,00C 

^■l,0000,OOC 

KSTIMATKD   ExrENDITL'RBS. 

For  grounds  aud  building f   12."6fi,89C 

For  administration  3,308,563 

For  operating  expenses,  May  to  November,  1893. . .       1,550,(10C 

»17,025,4,'>3 
The  various  States  of  the  Union  have  made  ap- 
propriations of  money,  amounting  to  $3,1^70,000,  to 
be  expended,  in  buildings  and  special  exhibits  as 
follows : 

New  Hampshire $  25,000 

New  Jersey 70.000 

New  Mexico ii.OOO 

New  Yorl£  SOO.Oon 

North  Carolina 25.000 

North  Dal;ota  2.5.000 

Ohio 100,001) 

Penusylvauia soo.oiio 

Rhode  Island 25.000 

Vermont 15.000 

Virginia i">,00il 

WiLshiiigton 100.01)1) 

West  Virginia 10,000 

Wisconsin Ci.'j.OOO 

Wyoming :i0.000 

Several  of  the  States  above  named  will  certainly 
approi)riate  additional  sums.  Those  which  have 
not,  will  no  doubt,  each  and  all,  appropriate  sums 
of  equal  average,  aggregating  probably  six  million 
dollars. 

This  will  be  further  increased  by  liberal  sums 
from  many  cities,  counties,  corporations,  manu- 
facliirers,  etc.,  etc.,  to  a  grand  total  of  upwards  of 
ten  millions  of  dollars. 

The  assurances  of  co-operation  by  foreign  powers 
are  ample,  and  place  beyond  queslion  the  inter- 
national character  of  the  exposition.  Up  to  June 
15,  ltS9I,  formal  and  official  acceptances  were  re- 
ceived from  France,  Great  Britain, Germany,  Spain, 
Japan,  China,  Mexico,  Peru,  Honduras,  Salvador, 
Costa  Rica,  Colombia,  Cuba,  Guatemala,  Jamaica, 
Venezuela,  Dominican  Republic,  Turkey  and  Den- 
mark. 

At  the  same  time  positive,  although  not  official, 
assurances  of  acceptances  had  been  received  from 
Egypt,  ;\Iorocco,  Nicaragua,  Ecuador,  Brazil,  Hayti, 
British  Columbia,  etc.,  etc.  Estimates  only  can  be 
made  of  the  amount  that  will  be  expended  by 
these  countries,  but  the  most  conservative  esti- 
mates yet  made  indicate  that  the  money  to  be  ex- 
pended from  all  quarters  at  the  Fair  will  approach 
$40,000,000, 

Money  having  thus  been  secured  in  unparalleled 
amount  it  became  imi)erative  that  both  the  site 
and  the  buildings  to  be  erected  should  also  surpass 
in  grandeur  and  magnitude  all  previous  exposi- 
tions. In  this  connection  tlie  following  table  is  of 
interest.    It  is  to  be  noted  that  the  estimates  for 


lGt8 


W  ( )  II  L  D  ■  S     1'  A  1  K  S 


the  World's  Columbian  Exposition  are  made  on  a 
most  conservative  basis: 

Comparative  Tablk  or  Wohld's  Faibs 
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The  amount  available  as 
made  up  as  follows: 

Resou  rceH  of  loral  roriKiratlou 
'ioveriimenl  nitr»roitri»ilk>n 
TheStnttM,  alreiidy  voted 
The  Stoles,  to  be  voted 
Cltiea  Bud  trades 

Total         


estimated    above    is 


tac.'iou.ooa 


Thp  exposition  site  is  a  magnificetit  one.  No 
World's  Fair  ever  lied  one  surpasslnt;  il.  It  em- 
braces Jackson  and  Wa«liington  Parks  and  Mid- 
way I'lalsance,  a  strip  iV)0  feet  wide  connpcting  the 
twii — in  all  1.037  acres.  .laokson  I'ark,  where 
ni'iirly  all  uf  the  fxposilJDn  l)iiildirii;s  will  lip,  ig 
luautifnlly  i<itiialP(l  on  Lake  Michi)»!in,  having  a 
lnkc>  fmnlacp  <'f  two  niilt-H.  and  pnilirncinj;  .'iStl 
acrPH  W:isliin(ftiin  Park  has  ^~\  acres  and  Mid- 
way riaisancp  HO  acres.  I'pon  the.^e  parks,  pre- 
vi'Mis  to  their  selection  as  the  World's  Fair  site, 
ll.fMKl.OOO  wax  spi-nt  in  laying  out  the  grounds  and 
beaiitifyinK  lliem  by  liiwtis,  llowpr-lipus.  cic.  The 
Kxpi'sition  ('omiiany  will  spend  nmrp  than  a  mil- 
liiin  In  their  furl  tier  preparation.  The  contract  for 
eradine  anil  (or  exi-avatiuK  lagoons  alone  was  let 
for  ?.'Rt7,fKMl.  These  park-  are  ciinnected  with  the 
iM-iiler  of  the  city  and  with  the  general  park  and 
iKjuh-vnrd    svstern    liV    tnore   tli.u     ilirtv-fiM-    niilis 


of  boulevards  from  100  to  300  feet  in  width.  The 
improvements  at  Jackson  Park  include  additional 
walks,  driveways,  lagoons,  fountains,  statuary, 
lake-piers,  etc. 

More  than  nine  hundred  thousand  cubic  yards  at 
earth  had  to  be  moved. 

Properly  preceeding  any  description  in  detail  of 
the  exposition  buildings  may  be  given  something 
in  the  way  of  general  explanation  of  the  appear- 
ance of  the  exposition  site  and  palaces  as  they  will 
appear  in  IS'.iS.  The  following  quotations  from 
President  Gage's  report  covering  this  may  be  con- 
sidered authentic: 

"The  ground  is  being  prepared  for  a  system  of 
lagoons  and  canals  from  100  to  300  feet  wide,  which, 
with  the  broad,  grassy  terraces  leading  down  to 
them,  will  pass  the  principal  buildings,  inclose  a 
wooded  island  1,800  feet  long,  and  form  a  circuit  of 
three  miles,  navigable  by  pleasure  boats. 

"These  canals,  which  will  be  crossed  by  many 
bridges,  will  connect  with  the  lake  at  two  points; 
one  at  the  southern  limit  of  the  present  improved 
portion  of  the  park  and  the  other  more  than  half  a 
mile  farther  south,  at  the  great  main  court  of  the 
exposition.  At  this  point,  extending  eastward  into 
the  lake  1,200  feet,  will  be  piers  which  will  afTord  a 
landing-place  for  the  lake  steamers,  and  enclose  a 
harbor  for  the  picturesque  little  pleasure  boats  of 
all  epochs  and  nations,  which  will  carry  passenge;^ 
along  the  canals,  stopping  at  numerous  landing- 
places. 

"This  harbor  will  be  bounded  on  the  east,  far  out 
in  the  lake,  by  the  long  columned  fai.ade  of  the 
Casino,  in  whose  free  spaces  crowds  of  men  and 
women,  protected  by  its  ceiling  of  gay  awnings, 
can  look  east  to  the  lake  and  west  to  the  long  vista 
between  the  main  edifices  as  far  as  the  gilded  dome 
of  the  Administration  Rnilding.  The  first  notable 
object  in  this  vista  will  be  the  colossal  statue  of 
I>ilierty  rising  out  of  the  lagoon  at  the  point  where 
it  enters  the  land,  protected  Viy  moles,  which  will 
carry  sculptured  columns  emblematic  of  the  thir- 
teen original  states  of  our  Union.  Peyond  this, 
lieyond  the  first  of  many  bridges,  will  lie  a  broad 
basin  from  which  grassy  terraces  and  broad  walks 
lead,  on  the  north,  to  the  south  elevation  of  the 
enormous  Main  Knihiing;  and  on  the  south  to  the 
structure  dedicated  to  agriculture. 

"The  Main  Huildlng,  extending  northwestward  a 
third  of  a  mile,  «ill  be  devoted  to  manufactures 
and  liberal  arts,  and  will  receive  from  all  nations 
thp  rich  products  of  modern  workmanship.  Ke- 
calling  arcliilecturally  the  period  of  the  classic 
revival,  il  has  the  vivacity,  the  emphatic  joyous- 
ness  of  that  awakening  epoch.  The  long,  low  lines 
of  its  sloping  roof,  supported  by  rows  of  arches, 
will  be  relieved  by  a  central  flonie  over  the  great 
main  entrance,  and  emblematic  statuary  and  tloai^ 
ing  banners  will  add  to  its  festive  character. 

"The  north  elevation  of  the  classic  edifice  de- 
voted to  agriculture  willshow  a  longarcade  behind 
corinlhiaii  colnmns  supporting  a  spries  of  triple 
arches  and  three  low  graceful  domes.  Liberally 
adortied  with  sculpture  and  enriched  with  color, 
this  building  by  its  simplicity,  refinement  and 
grai-e.  will  Ih-  idyllically  expressive  of  pastoral 
serenity  and  peace.  ,\t  its  noble  entrance  a  statue 
of  Ceres  will  olTer  hospitality  to  the  fruits  of  the 
earth,  liehind  il.  at  the  south,  sixty-three  acres 
of  land  will  he  reserved  for  the    live-stock    exhibit. 

"The  lofty  (H'tagonal  dome  of  the  Adtninistra- 
tion  Itnilding  forms  the  central  point  of  the  nrchi- 
tecluriil  scheme.  Hising  from  the  columned 
stories  of  its  sipiarp  base  L'."i0  feel  into  the  air,  it 
will  stand  in  the  ciMiter  of  a  spacious  open  plaxa, 
ailoriii'il  u  itii  si  III  iiarv    ;iimI    f.ninl.nins.  w  illi    l1owi>r- 
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>  tda  and  ti>rrap«>».  sloping  at  tlic  enst  down  to  llu- 
main  lajjiH>n.  North  of  llu>  pla/.ii  will  be  the  two 
luiildiufC!)  devoted  to  mines  and  electricity,  the 
latter  bristling  with  points  and  pinnacles  as  if  to 
entrap  from  the  air  the  intangible  element  whose 
achievements  it  will  display. 

•South  of  the  plaza  will  be  Machinery  Hall, 
with  its  power-house  at  the  southeast  corner.  A 
subuay  at  the  west  will  pass  under  the  terminal 
railway  loop  of  the  Illinois  Central  Road  to  the  cir- 


low-roofeil  Koniniies(iue  structure,  flanked  by  two 
vast  circtiliir  aiiuaria.  in  which  the  spccliitor  can 
look  iipward  ihriMujli  the  clear  waters  and  study 
the  creatures  of  ocean  and  river.  This  buildiiifj; 
will  be  directly  west  of  the  northern  opening  of 
the  system  of  lagoons  into  Lake  JMichixan,  and  in 
a  straij;lit  line  with  the  Government  Uuilding  and 
the  .Main  Huildin^,  which  extend  alon^  the  lake 
shore  to  the  southeast. 
"  North  of  the  lagoon  which  bounds  this  flaheriea 


cular  machinery  annex  within.  North  of  this  rail- 
way loop,  and  along  the  western  limit  of  the  park, 
will  be  the  Transportation  Buililina;.  Still  farther 
north,  lying  west  of  the  north  branch  of  the 
lagoon  at  the  point  where  it  incloses  the  wooded 
island,  will  extend  the  long,  shining  surfaces  and 
the  gracefully  curving  roof  of  the  crystal  palace 
of  horticulture.  Following  the  lagoon  northward, 
one  will  pass  the  Woman's  Building,  and  eastward 
will  reach  the  island  devoted  to  the  novel  and  in- 
teresting fisheries  exhibit,  shown  in  an  effective. 


island  lies  the  present  improved  portion  of  Jackson 
Park,  which  will  l)e  reserved  for  the  buildings  of 
states  and  of  foreign  governments.  The  Illinois 
Building  will  occupy  a  commanding  position  here, 
its  classic  dome  being  visible  over  the  long  lagoon 
from  the  central  plaza.  Along  the  Midway  Plai- 
sance  will  be  placed  a  number  of  special  exhibits 
like  the  historical  series  of  human  dwellings,  re- 
productions of  famous  streets,  etc.,  and  it  is  proba- 
ble that  some  of  these  may  overflow  into  Washing 
ton  Park." 
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The  United  States  Government  Exhibit  Biilding. 


The  United  States  Government  Exhibit  Building 
was  the  first  exposition  structure  to  be  planned. 
It  occupies  a  delightful  site  near  the  lake  shore, 
south  of  the  main  lagoon  and  of  the  area  reserved 
for  foreign  nations  and  the  several  states,  and  east 
of  the  Woman's  Building  and  of  Midway  Plaisanee. 
Mexico's  building  will  stand  just  north  of  that  of 
the  United  States,  across  the  lagoon.  The  Govern- 
ment Building  was  designed  by  Architect  Win- 
drim,  now  succeeded  by  W.  J.  Edbrooke.  It  is 
classical  in  style,  and  bears  a  strong  resemblance 
to  the  National  Museum  and  other  Government 
buildings  at  Washington.  It  will  cover  an  area  of 
350  by  420  feet ;  will  be  constructed  of  iron,  brick 
and  glass,  and  will  cost  $400,000.  Its  leading  archi- 
tectural feature  is  a  central  octagonal  dome.  120  feet 
in  diameter  and  150  feet  high,  the  floor  of  which 
icill  be  kept  free  from  exhibits.    The  building  will 


Department  of  Agriculture.  The  north  half  will 
be  devoted  to  the  exhibits  of  the  Fisheries  Cora- 
mission,  Smithsonian  Institution,  and  Interior  De- 
partment. The  State  Department  exhibit  will 
extend  from  the  rotunda  to  the  east  end  and  the 
Department  of  .Justice  from  the  rotunda  to  the 
west  end  of  the  building.  The  allotment  of  space 
for  the  several  department  exhibits  is:  War  De- 
partment, 23,000  square  feet;  Treasurv.  10,500 
square  feet;  Agriculture,  23,250  square 'feet ;  In- 
terior, 24,000  square  feet;  Postoffice,  9,000  square 
feet;.  Fishery,  20,000  square  feet,  and  Smithsonian 
Institution,  amount  of  space  unsettled  at  thi» 
writing. 

A  large  area  adjacent  to  the  building  will  be  de- 
voted to  field  hospitals,  life-saving  stations,  light- 
houses, etc.,  making  a  most  interesting  display. 
The  War  Department  will  show  all  the  machinery 
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front  to  the  west  and  connect  on  the  north,  by  a 
bridge  over  the  lagoon,  with  the  building  of  the 
fisheries  exhibit. 

The  south  half  of  the  Government  Building  will 
be  devoted  to  the  exhibits  of  the  I'ostoHice  Depart- 
ment,Treasury  Department,  War  Department,  and 


recjuired  to  manufacture  small  arms,  and  will  make 
cartridges  on  the  grounds.  The  Por^tolhce  will 
show  a  model  postoflice,  and  will  handle  all  the 
exposition  mail.  The  Treasury  Department  will 
coin  silver,  and  print  silver  and  gold  certii- 
cates. 


The  Administration  Bcii.dino. 


The  gem  and  crown  of  the  exposition  buildings 
will  be  the  Administration  Building.  It  will  be 
located  at  the  west  end  nf  the  great  court,  in  the 
southern  part  of  the  site,  looking  eastward,  at  the 
rear  of  which  will  be  the  railroad  hiop  and  the 
great  passenger  depot.  The  first  object  which  will 
attract  visitors  on  reaching  the  grounds  will  be 
the  gilded  dome  of  this  great  building.  To  the 
eoiilh  of  the  .Vdministration  iiuilding  will  be  the 
Machinery  Hall,  and  ncro.xs  the  great  court  in 
front  will  be  the  .Vgricullural  liuilding  to  the 
Bouth  and  the  Manufacturers'  liuilding  to  the 
northeast. 

The  great  Administration  Building  will  be  the 
only  one  liesides  thi-  electrical  builijing  that  will 
coit  as  mueh  ns  ^t'JiO.OtX).  The  nrchileet  in  Richard 
M.  Hunt,  of  New  Ynrk,  president  of  the  American 
Inntitute  of  Arehileelg.  It  will  cover  an  area  250 
feet  square,  and  ronsist  >>r  four  pavilions,  H4  feet 
square,  one  at   each  end  of  the   four   angles  of  the 


square  of  the  plan,  and  connected  by  a  great  cen- 
tral dome  120  feet  in  diameter  and  220  feet  in 
height,  leaving  at  the  center  of  each  ia<.ade  a  re- 
cess 82  feet  wide  within  which  will  be  one  of  the 
grand  entrances  of  the  building.  The  general  de- 
sign is  in  the  style  oi  the  French  Renaissance,  and 
it  will  be  a  dignified  and  beautiful  specimen  of 
architecture,  as  befits  its  position  and  purjKige 
among  the  various  structures  by  which  it  will  be 
surrounded. 

Externally  the  design  may  be  divided  in  ita 
height  into  three  prinoipnl  st.nges.  The  first  stage 
consists  (if  the  four  paviliuns,  corresponding  in 
height  with  the  various  buildings  grouped  ai>out 
it.  which  are  about  iVifeet  high.  The  second  stage, 
which  is  of  the  same  height,  is  a  conf  iiiuation  of 
the  rentrnl  rolunila,  175  feet  square,  lurronnded 
on  all  sides  by  an  cipen  rolonniide  of  nuble  pro- 
portions, it  being  20  feet  wide  and  forty  feel  high, 
with   columns   four  feet    in  diameter.     This  colon- 
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nadi-  is  r»>achoil  by  stair-oases  antl  elevators  from 
the  four  principal.  lialU.  and  is  interrupted  at  tin? 
angle*  by  ooruer  pavilions,  erowiieil  with  domes 
ana  uroups  of  statuary.  The  third  slaite  eoiisists 
of  the  base  of  the  jjreal  di>nie,  30  feet  in  heijjht  and 
uot«i{onal  in  form,  and  the  dome  itself,  risine  in 
jfraoefnl  lines,  riclily  ornamented  with  heavily 
moulded  ribs  and  sculptural  panels,  and  having  a 
iarse  skylis''t  of  jjlass  to  liglit  the  interior.  -■Vt 
each  angle  of  the  i>etagonaI  base  are  large  soulp- 
tureil  eagles,  and  among  the  springing  lines  are 
panels  with  rich  garlands.  This  great  dome  will  he 
gilded,  and.  asserting  itself  grandly  at  the  end  of 
the  long  vista*  which  open  up  in  every  direction, 


Hetween  every  two  of  the  grand  entrances,  and 
connecting  the  intervening  pavilion,  wilh  the  great 
rotunda,  is  a  hall,  or  loggia,  thirty  feel  sijuare, 
giving  access  to  Iheotl'ices  and  provided  with  broad, 
circular  stairways  and  swift  running  elevators, 
liilernally,  the  rotiinila  is  oclagimal  in  form,  the 
tirst  story  being  composed  of  I'ight  enormous 
arched  oiienings  corresponding  in  size  to  the  archee 
of  the  great  entrances.  Above  these  arches  is  a 
frieze  27  feet  in  width,  the  panelsof  which  are  tilled 
with  tablets  borne  by  ligures  carved  in  low  relief 
and  covered  with  commemorative  inscriptions. 
The  principal  story  of  the  rotunda  is  crowned 
with  a  richly  decorated  cornice,  on   the  shelving 
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across  the  lagoons  and  between   the  neighboring 

galatial  buildings,  will  form  a  fitting  crown  to  the 
rst  and  second  stages. 

The  four  great  entrances,  one  on  each  side  of  the 
building,  will  be  50  feet  wide  and  50  feet  high, 
deeply  recessed  and  covered  by  semicircular  arched 
vaults,  richly  covered.  In  the  rear  of  these  arclies 
will  be  the  entrance  doors,  and  above  them  great 
screens  of  glass,  giving  light  to  the  central  rotunda. 
Across  the  face  of  these  screens,  at  the  level  of  the 
olhce  door,  will  be  galleries  of  communication  be- 
tween the  different  pavilions.  On  each  side  of 
these  entrances,  and  in  the  entrant  angles  of  the 
corner  pavilions,  groups  of  statuary,  of  an  appro- 
priate and  emblematic  character,  will  V)e  placed. 
The  interior  features  of  the  building  will  even  ex- 
ceed in  beauty  and  splendor  those  of  the  exterior. 


top  of  which  is  a  continuous  balcony  on  the  same 
level  as  the  colonnade  outside  and  from  which  can 
be  viewed  the  vast  interior.  Above  the  balcony  is 
the  second  story,  50  feet  in  height .  The  walls  are 
embellished  with  plasters,  betwejii  which  a  frieze 
of  windows  is  placed,  giving  light  to  the  rotunda 
from  the  rear  wall  of  the  surrounding  colonnade. 
From  the  top  of  the  cornice  of  I  his  story  rises  the 
interior  dome.  200  feet  from  the  lloor,  and  in  the 
center  is  an  opening  50  feet  in  diameter,  trans- 
mitting liglit  from  the  exterior  dome  overhead. 
The  underside  of  the  dome  is  enriched  with  deep 
panellings, richly  molded,  and  the  iianels  are  filled 
with  sculpture,  in  low  relief,  and  immense  paint- 
ings, representing  the  arts  and  sciences.  In  size 
this  rotunda  will  rival  if  not  surpass  the  celebrated, 
domes  of  a  similiar  character  in  the  world. 
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Aa  to  the  uses  of  the  Administration  Building, 
each  of  the  corner  pavilions,  which  are  four  stories 
in  hight,  will  be  divided  into  large  and  small  of- 
fices for  the  various  departments  of  the  adminis- 
tration and  lobbies  and  toilet  rooms.  T4ie  ground 
floor  contains,  in  one  pavilion,  the  fire  and  police 
departments,  with  cells  for  the  detention  of  pris- 
oners,   in  a  second  pavilion  the  offices  of  ambu- 


lance service,  the  physician  and  pharmacy,  th< 
foreign  department  and  the  ir\formation  bureau ; 
in  the  third  pavilion  the  postollice  and  a  bank,  and 
in  the  fourih  the  offices  of  public  comfort  and  a 
restaurant.  The  second,  third  and  fourth  stories 
will  contain  the  board  rooms,  the  committee  roo;n«, 
the  rooms  of  the  Director-General,  of  the  departs 
ment  of  publicity  and  promotion. 


The  Mixes  and  Mixing  Bcilding. 


This  building  will  be  French  Renaissance  in  de- 
sign and  will  cost  $350,000.  It  was  designed  by  15. 
S.  Bemaii,  tlie  architect  who  built  the  celebrated 
town  of  Pullman.  The  building  will  be  northwest 
of  the  Administration  and  Hanked  on  the  east  by 
the  Electrical  IJuildingand  on  west  by  the  Trans- 
portation Building.  In  many  respects  it  will  be 
one  of  the  handsomest  of  the  central  group.  It 
will  unquestV)nably  be    the  most  ornamental.    It 


exceptionally  solid  appearance.  Great  shieUls  will 
be  wrought  upon  these  pillars.  Pavilions  tiS  feet 
square  and  surmounted  by  domes  and  conserva- 
tories are  on  either  corner  of  the  building.  All  of 
the  openings  are  spanned  by  arches,  which  will  be 
filled  with  ornaments  showing  the  different  ways 
of  mining  and  all  of  the  processes  of  smelting  and 
stamping.  On  the  east  and  west  sides  minor  en- 
trances have  been  arranged,  the  main  features  of 


will  be  .360  by  700  feet,  its  greatest  length  being 
north  and  south.  For  a  single  story  building  it  is 
regarded  as  a  model.  From  grade  to  the  cornice 
line  will  be  li.")  feet.  Each  of  the  four  entrances 
is  as  elaborate  a.s  it  could  well  be  made.  The 
main  features  of  the  north  and  south  entrances 
are  88  feet  wide,  with  openings  32  feet  wide  and 
56  feet  high.  On  either  side  great  pillars  32  feet 
and  162  feet  high  give  the  building  a  massive  and 


which  are  72  by  90  feet.  Here,  as  on  the  other 
side,  the  panels  are  filled  with  suggestions  of  the 
mining  industries.  The  roof  will  be  entirely  of 
glass.  -Ml  of  the  ground  floor,  will  be  devoted  to  a 
display  of  mining  products.  Eight  sets  of  stair- 
ways lead  up  to  a  balcony.  (10  feet  wide,  that  ex- 
tends around  the  building  and  opens  out  to  numer- 
ous loggias,  from  which  a  fine  view  of  the  ex- 
position grounds  can  be  had. 


The  Ki.kctricai,  Bim.dixg 


Will  cost  about  $'150,000  and  cover  about  five 
acres.  The  architects  are  Van  Brunt  and  Howe, 
of  Boston  and  Kansas  (^ity.  The  buildine  has  its 
major  axis  running  north  and  south.  Tne  south 
front  is  on  th(!  great  quadrangle  or  court;  the 
north  faces  the  lagoon.  The  general  scheme  cf  the 
plan  iri  based  on  a  JDiigitudina!  nave  lb'>  feet  wide 
and  IH  feel  liit'li,  crossed  in  the  middle  by  a 
transept  of  the  same  width  and  lieieht.  The  nave 
and  transept  have  a  pitched  roof,  with  a  range  of 
skylights  at  the  bottom  ot  the  pitch  and  clear 
story  windows.  The  rest  of  the  building  is  covered 
with  a  Hat  roof  Ii2  feet  in  height  and  provideil  with 
skvlightH. 

The  second  story  is  composed  of  a  series  of  gal- 
leries connocled  ncff)"*  the  nave  by  two  bridges, 
with  access  by  fmir  grand  staircases.  There  are 
lubordinale  itair(!asi's  in  the  four  corners  of  the 
building.    The  area  of  the  galleries  in  the  second 


story,  as  at  present  arranged,  is  118,543  feet,  or  2.7 
acres,  but  there  is  capacity  for  an  extension  of  Ihi* 
area  if  necessary. 

The  exterior  walls  of  this  building  are  composed 
of  a  cuniiiiuoiis  ("orinlhian  order  of  pilasters,  3  feet 
6  inches  wide  and  -12  feet  high,  supporting  a  full 
entaliulature  and  resting  upon  a  slylobate  8  feet 
6  inches  high.  .Miove  is  ai\  attic  story  8  feet  high, 
the  total  height  of  the  walls  from  the  grade  out- 
side being  68  feet  6  inches.  This  order  is  divided 
into  bays  23  feet  wide,  this  dimension  serving  a* 
the  iiin(1ule  of  proportion  for  the  plan  of  the  whole 
buihling. 

In  the  center  of  each  of  the  four  sides  is  an  en- 
trance pavilion,  against  which  the  hiifher  roof  of 
the  nave  or  transept  abuts.  The  nortli  pavilion  it 
placed  between  tlie  two  gri'Bt  apsidal  or  seiiiicircu- 
iar  priiji'ctions  of  the  building.  It  is  Hanked  by 
two  towers  195  feet  high.    The  central  feature  ii  a 
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?:rt>at  semi-oiroiilar  window,  nlHivc  wliivli,  102  feet 
roin  (lie  Krado,  ia  a  oi>1«iiiih(Ii*  forming  an  o|it>n 
loKK'"  •""  »iall«*ry,  oomiimndiiii;  a  view  over  the  Irt- 
giK>n  and  all  the  norrli  pans  of  the  srounds.  Ac- 
cess to  the  loggia  is  obtained  tiy  elevators. 

The  east  anil  west  oentral  pavilions  are  com- 
ptwedof  twoti'.wers,  ItlS  feet,  l>  inches  hi^h,  between 
whu-h  the  transept  roof  tinishes  in  a  j;"''!*'  i""  P>'d- 
iment  with  a  row  of  windows  beneath,  >;iving  lijiht 
to  the  triinsepl.  In  front  of  these  two  pavilions 
there  is  a  great  iiortico  composetl  of  the  CorinI  li- 
ian  order  with  full  columns.  Within  this  portico 
is  an  inner  porch,  forming  a  vestibule  in  each 
case. 

The  south  pavilion  is  a  hemicycleor  niche,  78  feet 
in  diameter  and  103  feet  high.  This  niche  is  cov- 
ered by  a  half  dome,  with  ribs  and  decorations  in 
relief,  the  l'i>rinthian  order  being  carried  round 
the  walls  of  the  niche.  The  open ing  of  this  niche 
is  framed  by  a  semi-circular  arch,  the  impost  of 
which  is  supported  by  four  full  Corinthian  columns 
continuous  with  the  order  of  the  facades.  This 
arch  is  crowned  by  a  gable  or  pediment  with  smaller 
gables  on  the  returns,  and  sumounted  by  an  attic, 
the  whole  reaching  the  height  of  141'  feet.     In  the 


I   Ionic  order  is  converted   into  an  arcade  where  it 
passes    in    front    of    the   north     pavilion,   forming 
I    there  an   open    portico  with   a  with"  balcony  above 
looking  toward  the    lagoon.     All    this  e.xlerior  or- 
j   donnance  is  curried   out   strictly  according  to  the 
I    formulas  of  the   Italian  Kenuissnnce,  all  the  archi- 
I    tects  employed   upon    the    buildings   forming   the 
great  quadrangle  or  s<iuaro  having  agreed  to  use  a 
strictly  scholastic  form  of  architectural  expression, 
similar  in  respect  to   the    heiglil  of  the    order,  but 
varing  in  regard  to  its  character  and  distribution. 
In   this  way,  by  frequent   comparisons  of  designs, 
they  have  endeavored  to  obtain  for  theqinidrangle, 
which  is  the  main  architectural    feature  of  liie  ex- 
position, a  unity  of  feeling,  recalling  in  scale  and 
character  the  most  dignified  and    im))ortant  mani- 
festations of  arciiiteclure   obtained    in    the   baths 
and  forums  of  classic  times. 

According  to  agreement  among  the  architects  of 
the  buildings  amnnd  the  quadrangle,  the  Klectri- 
eal  IJuilding  will,  like  the  rest,  have  nn  open  por- 
tico extending  along  the  whole  of  the  south  fa(;ade, 
the  lower  or  Ionic  order  forming  an  open  screen  in 
front  of  it.  Tlie  various  subordinate  pavilions  are 
treated  with  windows  and  balconies.    The  details 
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center  of  this  niche,  upon  a  lofty  pedestal,  is  a  co- 
lossal statue  of  Franklin. 

At  each  of  the  four  corners  of  the  building  there 
is  a  pavilion, above  which  rises  a  light, open  spireor 
tower,  lti9  feet  high.  Intermediate  lietween  these 
corner  pavilions  and  the  central  pavilion  on  the 
east  and  west  sides,  there  is  a  subordinate  iiavilion 
bearing  a  low,  square  dome  upon  an  open  lantern. 
There  are  thus  ten  spires  and  four  domes,  which 
combine  to  give  to  the  otherwise  rigid  horizontal 
lines  of  the  building  an  effect  of  lightness  and  an- 
imation in  accord,  it  is  hoped,  with  the  [)urposes  of 
the  building.  All  these  towers  are  composed  of 
one  or  more  orders  of  architecture,  with  open 
arches,  interior  domes  and  balustrades.  The  en- 
tablature of  the  great  Corinthian  order  ftreaks 
around  each  of  the  pilasters  of  the  four  fronts,  and 
above  each  pilaster  in  the  .\ttic  order  is  a  pedestal 
tiearing  a  lofty  mast  for  the  display  of  banners  by 
day  and  electric  lights  by  night.  Of  these  masts 
there  will  be  in  all  fifty-four. 

The  first  story  of  the  building  is  indicated  in 
these  facades,  between  the  great  pilasters  of  the 
Corinthian  order,  by  a  subordinate  Tonic  order, 
with  full  columns  and  pilasters  forming  an  open 
screen  in  front  of  the  windows  of  this  story. 
Above  this  Ionic  order  is  an  order  of  arches  in 
front   of  the  windows   of    the   second   story.    The 


of  the  exterior  orders  are  richly  decorated,  and  the 
pediments,  friezes,  panels,  and  spandrils  will  re- 
ceive a  decoration  of  figures  in  relief,  wil  li  archi- 
tectural motifs,  the  general  tendency  of  which  will 
be  to  illustrate  the  purposes  of  the  building.  It  is 
intended  that  the  friezes  of  the  Ionic  order  shall 
bear  in  each  hay  the  name  of  a  discoverer  or  in- 
ventor associated  with  tlie  develoimient  of  the  sci- 
ence of  electricity,  thus  set!  ing  forth  a  biograph- 
ical history  of  the  science. 

The  color  of  the  exterior  will  be  marble,  but  the 
walls  of  the  htyiiicycle  and  of  the  various  porticoes 
and  loggias  will  be  highly  enriched  with  color,  the 
pilasters  in  these  places  being  decorated  with  scag- 
iiola  and  the  capitals  with  metallic  effects  in 
bronze. 

In  the  design  of  this  building  it  is  proposed  by 
the  architects  so  to  devise  its  details  and  general 
outlines  that  they  may  be  capable  of  providing  an 
electric  illumination  by  night  on  a  scale  hitlierto 
unknown,  the  ll;igsta(Ts,  the  open  i)ortiooes,  ami  the 
towers,  especialiy,  being  arranged  with  this  in 
view.  It  is  proposed  that  the  hemicycle  or  niche, 
which  forms  the  south  porch,  shall  have  either  a 
great  chandelier  or  crown  of  lights  suspended  from 
the  center  of  the  half  dome,  or  sliiill  be  provided 
with  electric  lights  masked  behind  thelriumphil 
arch  which  forms  the  opening  of  the  niche. 
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This  building  will  be  1,100  feet  long  and  200  feet 
wide.  It  is  built  upon  a  curved  island,  and  con- 
forms in  sLape  to  this.  The  general  design  of  the 
building  is  Spanish  Romanesque,  and  its  general 
effect  is  exquisitely  light  and  pleasing.  The  two 
polygonal  wings  are  to  serve  as  aquaria.  The 
three  domes  of  this  building  are  to  be  of  the  same 
color  and  general  effect  as  that  of  the  Administra- 
tion Building;  and  the  artists  in  charge  of  the 
color  scheme  of  the  whole  exposition  have  planned 
to  use  these  two  widely  separated  domes  as  the 
color  accents  of  the  whole  scheme. 

While  the  extreme  dimensions  of  the  building 
are  very  large,  yet  the  structure  is  so  laid  out  that 
the  general  effect  is  rather  of  delicacy  than  of  the 
grandeur  lo  be  expected  from  the  mere  statement 
of  dimensions.  It  is  composed  of  three  parts,  a 
main  building,  305  feet  long  and  1(5-5  feet  wide,  and 
two  polygonal  buildings  each  l.SS  feet  6  inches  in 
diameter,  connected  with  the  main  structure  by 
two  curved  arcades. 


tral  roof  terminate  in  open  turrets,  from  all  of 
which  views  of  every  part  of  the  grounds  can  be 
obtained. 

The  materials  of  construction  are  wood,  iron,  and 
steel,  "staff"  and  glass.  The  roofs.will  be  covered 
with  glazed  Spanish  tiles,  and  the  general  coloring 
of  the  building  will  be  at  once  soft  and  brilliant, 
as  befits  the  grace   of  the  architectural   lines. 

The  main  entrance  leads  past  the  broad  winding 
stairs  which  give  access  to  the  turrets  of  the  flank- 
ing towers  into  a  wide  vestibule  and  thence  to  the 
main  floor  of  the  building.  All  of  the  floors  will  be  of 
asphalt  concrete,  and  the  tloor  of  the  second  story 
is  disposed  as  a  gallery,  leaving  the  interior  open 
to  the  great  elliptical  ceiling  of  the  dome  far  over- 
head. This  ceiling  will  be  enriched  with  brilliant 
frescoes.  The  wide  gallery  of  the  second  story 
will  permit  visitors  to  have  a  general  view  of  the 
principal  part  of  the  exhibits.  From  this  gallery 
the  summits  of  the  four  smaller  towers  of  the  roof 
are  reached  by  winding  stairs. 


Fish  and  Fikiierie^  Bciloino. 


The  main  building  is  provided  with  two  great 
entrances  in  the  centers  of  the  long  sides.  These 
entrances  are  by  pavilion.'!  102  feet  long,  projecting 
41  feet  beyond  the  line  of  the  main  building,  and 
flanked  at  each  corner  with  circular  lowers.  The 
ereat  pediment  over  the  south  or  chief  entrance  is 
filled  with  sculpture,  the  subject  being  a  scene  of 
whale  fishing.  The  angles  are  surmounted  by 
staliies  representing  fialicrs  casting  the  spear, 
throwing  the  handline.  and  holding  the  finny  prey. 

Tlie  (iua(lriini;iilar  lirst  slory  is  surmounted  by  a 
aireal  circular  story  cnnped  by  a  conical  roi)f.  A 
graceful  open  turret  crowns  this  nwif  and  four 
■imaller  towers  nprlng  from  and  surround  the  base. 

The  general  di'sicn  of  the  whole  structure  is 
Roman  in  masses,  with  nil  the  details  worked  out 
in  a  realixtlc  mnnner  after  various  fish  and  marine 
forms.  ThuH  the  double  row  of  engaged  columns 
which  form  till' (.xlerlor  fnce  of  the  liuildini;  have 
'Bpltnlfl  whicli  are  farmed  of  a  thous<Tii<l  varied 
groupln;r»  of  ninrin<-  fnrmH.  while  the  dolicnie  open 
work  of  the  gallery  railings  display  as  many  differ- 
ent (Iwhee. 

The  circular  itory  in  Rurroundnd  by  a  broad  ex- 
terior gallery,  and  the  four  tinnking  towers  of  the 
•ntranc<>ii  and  the  four  snuiller  lowers  of  the  cen- 


The  two  curved  arcades  leading  to  the  aquarial 
exhibit  on  the  east  and  the  angling  exhibit  on  the 
west  are  open  to  the  air,  and  are  provided  with 
wide  staircases  on  both  of  their  sides,  thus  adding 
four  means  of  access  to  the  various  parts  of  the 
building. 

The  two  circular  buildings.  In  one  of  which  will 
be  installed  the  angling  exhibit  and  in  the  other 
the  n>|unria.  are  precisely  similar  In  size  and  ex- 
terior appearance.  They  are  not  in  reality  circu- 
lar, but  polygons  of  many  sides.  The  result  Is  that 
the  severity  of  the  simple  curve  Is  obviated  by  a 
succession  of  obtuse  angles,  which  lend  grace  and 
lightness  to  the  general  design.  The  western 
buildltii;  is  perfectly  plain  within,  as  in  It  the  va- 
ried exhibit  of  angling  appliances  is  ti>  be  placed. 
The  Hijuarla  will  l)e  found  In  the  eastern  building, 
and  there  Is  little  doubt  but  that  this  will  be  one 
of  the  chief  points  of  Interest  of  the  whole  expoai- 
tion. 

In  the  center  will  be  n  circular  basin  .'tO  feet  in 
diameter,  in  the  middle  of  which  will  rise  a  tower- 
ing mass  of  rock-work.  From  clefts  and  crevices  in 
this  rock-work  mininliire  cascades  will  ripple  down 
to  the  nmssi's  of  reeds,  rushes  aiul  ornamental 
leml-aquatic  plants  in    the  basin,  amid  which  will 
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be  seen  Korg«ous)y  brilliant  tislios  disportiiiK. 
Around  this  l>a»in  tlu>re  will  Ih>  a  circular  wulk  10 
(ofl  wide,  reaolu'd  by  two  broad  entrances.  Tli^se 
entrances  pass  tlirougli  the  inner  series  of  tanks. 
The  larjter  section  of  ihese  tanks  will  be  devoted  to 
fresh-water  tislies,  the  smaller  to  those  fruui  salt 
water.  This  series  contains  the  tanks  of  greatest 
capacity.  They  will  have  vertical  sides,  as  they 
will  be  inspected  from  both  sides,  and  the  bottom 
will  be  roumit'ii.  They  w  ill  vary  in  cupacily  from  ",- 
(XK>1.>  17.lH><l^;allouseach.  The  sea  water  for  the  ma- 
rine tishes  will  bo  secured  by  evaporating  the  neces- 
sary iiuantity  at  the  l"niled  .Stales  Kish  Commission 
Station  at  Wood's  Holl,  Mass.,  to  one-fifth  its  bulk, 
thus  rediicinir  Imth  <|uantity  and  weight  for  trans- 
portation about  8C  per  cent.  The  fresh  water  re- 
quired to  restt>re  it  to  its  proper  density  will  be 
supplied  from  Lake  Michigan.  From  this  same 
souro'  will  be  drawn  all  the  fresh  water  needed. 
In  transporting  the  marine  specimens  from  the 
coast  to  Chicago,  about  3.tX>0  gallons  of  pure  sea 
water  will  be  brought  on  each  trip. 

Surroundin;  these  great  tanks,  which  will  be 
alK>ut  seven  feet  wide,  there  will  be  a  second  annular 
walk  1(>  feet  wide.  This  walk  will  be  vaulted  over 
and  the  walls  above  the  clear  glass  fronts  of  the 
tanks  will  be  made  of  stained  glass,  so  that  all  of 
the  light  will  perforce  come  through  the  tanks.- 
Around  the  outer  circumference  of  the  walk  will  be 
placed  the  second  series  of  tanks.  These  will  be 
somewhat  smaller  than  those  in  the  inner  series, 
ranging  from  750  to  1.600  gallons  each  in  capacity. 
The  entire  length  of  the  glass  fronts  of  the  aquaria 
will  be  al)Out  575  feet,  or  over  'AfiOO  s<iuare  feet  of 
surface.  The  panorama  presented  will  be  one  of 
surpassing  interest  and  beauty,  and  the  whole  ex- 
hibit will  rival  the  greatest  permanent  aquaria  of 
the  world,  not  only  in  size  but  in  the  number  and 
character  of  the  specimens  displayed..  Thus  it  is 
already  known  that  Dr.  Ladislao  >'eeto,the  director 
of  the  National  Museum  at  Rio  Janeiro,  Brazil, 
who  organized  the  magnificent  exhibit  of  Brazil  in 
the  fishery  exposition  at  Berlin,  proposes  to  send 
a  much  more  complete  exhibit  to  Chicago  in 
1893. 

The  total  water  capacity  of  the  aquaria,  exclu- 
sive of  two  huge  reservoirs,  which  are  to  be  placed 
in  the  main  structure,  will  be  18,725  cubic  feet,  or 
about  140,CKX)  gallons.  This  will  weigh  1,192,425 
pounds,  or  almost  600  tons.  Of  this  amount  about 
40.000  gallons  will  be  devoted  to  the  marine  ex- 
hibit. In  the  entire  salt  water  circulation,  includ- 
ing reservoirs,  there  will  be  about  SO.OIM)  gallons. 
The  pumping  and  distributing  plant  for  the  marine 
aquaria  will  be  constructed  of  vulcanite.  The 
pumps  will  be  in  duplicate,  and  will  each  have  a 
capacity  of  3,tX)0  gallons  per  hour. 

It  is  the  intention  of  the  .State  Fish  Commission 
of  the  different  States  to  make  provision  for  a  com- 
prehensive exhibit  of  native  and  cultivated  live 
fish,  with  hatcheries,  appliances  and  equipments 
for  transportation,  models  of  fishways  in  use,  etc. 


Kach  State  will  have  its  special  exhibit,  and  in  ad- 
dition to  this  there  will  bea  large  government 
disjilay  of  -.hell  and  sea  fish.  The  coast  States  will 
seiul  especially  large  displays. 

Of  all  the  exhibits  to  be  made  by  the  United 
Stales  Ctovernment  the  most  interesting  will  be 
that  of  the  Kish  C'ommission.  I'p  to  the  present 
time  no  comprehensive  display  has  ever  been 
made  of  the  fauna  belonging  tolhis  country.  It 
is  inlemled  thai  such  an  exhibition  shall  be  made 
in  Chicago.  This  ought  to  be  interesting  in  con- 
sideration merely  of  the  fact  that  fishing  was  the 
earliest  industry  of  the  New  World,  dating  from 
the  period  of  the  discovery  of  America  by  Colum- 
bus. The  Commission  proposes  to  exhibit  alive  in 
aquaria  the  principal  forms  of  fishes  and  inverte- 
brates of  both  oceans,  the  Gulf  of  Mexico,  the 
Great  Lakes  and  the  inland  rivers,  with  particular 
reference  to  those  which  have  commercial  value. 

Not  only  will  marine  creatures  of  all  sorts  be 
shown,  but  the  finny  denizens  of  the  streams  also, 
and  likewise  the  whitefish,  the  cattish,  the  big  pick- 
erel, and  the  huge  sturgeons  of  the  interior  waters. 
Such  a  task  will  necessarily  be  of  great  magni- 
tude, inasnu'ch  as  the  labor  and  skill  required  to 
fetch  the  fishes  in  good  condition  from  points  so 
remote,  over  thousands  of  miles  of  railway,  must 
be  enormous  and  of  the  very  highest  order.  It  has 
been  announced  hitherto  that  such  an  exhibition 
was  impossible,  but  thanks  to  modern  devices  and 
the  discoveries  of  the  Fish  Commission,  no  serious 
dilHculties  are  anticipated.  The  marine  fishes  will 
be  captured  off  the  coast  and  forwarded  alive  by 
rail,  in  tanks  filled  with  sea-water,  to  Chicago. 
Not  only  on  the  Atlantic  seaboard,  but  on  the 
Pacific  likewise,  the  vessels  of  the  Commipsion  will 
devote  attention  to  this  work.  They  will  secure 
the  scaly  captives  in  seines,  select  such  desirable 
ones  as  are  caught  in  the  pound  nets  of  the  fisher- 
men, and  take  them  in  tanks  ashore,  where  they 
will  be  shipped  to  the  exposition.  The  tanks  util- 
ized for  transportation  will  be  of  suflicient  size  not 
to  crowd  the  occupants,  and  provided  with  a  device 
for  circulating  and  aerating  the  water. 

The  main  structure  will  contain  a  full  and  com- 
plete exhibit  of  all  the  various  appliances  u.scd  in 
the  fishing  industry  in  all  countries  and  in  all 
times,  while  the  special  department  of  angling 
will  have  the  whole  of  the  west  wing  for  its  ex- 
hibit. It  is  the  intention  of  the  Department  of 
Fish  and  Fisheries  to  make  the  exhibits  of  foreign 
nations  as  large  as  possible,  and  thus  far  there  is 
every  reason  to  believe  that  the  highest  degree  of 
success  in  this  direction  will  be  attained. 

Captain  .Joseph  W.  Collins,  chief  of  the  depart- 
partnient,  was  appointed  to  that  position  on  Feb- 
ruary 13.  1891,  having  been  selected  for  his  emi- 
nent fitness  for  the  work  to  be  performed.  He  has 
had  wide  experience  in  exposition  matters,  and  is 
probably  the  best  informed  man  regarding  fishery 
expositions  and  their  conduct  to  be  found  in  the 
country. 


The  AoRiciXTiR.Ai,  Buii^ding. 


The  designs  of  Architects  McKim,  Meade,  and 
White,  of  Sew  York,  for  the  .\gricultural  Building, 
show  one  of  the  most  magnificent  structures  that 
will  be  raised  for  the  exposition.  The  style  of 
architecture  is  Classic  Renaissance.  This  building 
is  to  be  put  up  very  near  the  shore  of  Lake  Mich- 
igan, and  will  be  almost  surrounded  by  the  lagoons 
tnat  lead  into  the  park  from  the  lake.  The  build- 
ing is  to  be  .WO  by  .SOO  feet,  its  longest  dimensions 
being  north   and   south.     The   north  line  of  the 


building  is  almost  on  a  line  with  the  south  pier 
leading  out  into  the  lake,  on  which  heroic  columns 
emblematic  of  the  thirteen  original  States  will  be 
raised.  A  lagoon  stretches  out  along  this  entire 
front  of  the  building.  The  east  front  loo|ts  out 
into  a  harbor  which  sweeps  around  and  extends 
half  way  down  the  south  front  of  the  Ijuilding. 
The  entire  west  exposure  of  the  building  faces  a 
continuation  of  the  lagoon  that  extends  along  the 
north  side.     With  these  picturesque  surroundings 
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as  an  inspiration,  the  architects  have  brought  out 
designs  that  have  been  pronounced  all  but  fault- 
less. 

For  a  single-story  building  the  design  is  bold  and 
heroic.  The  general  cornice  line  is  65  feet  above 
grade.  On  either  side  of  the  main  entrance  are 
mammoth  Corinthian  pillars.  50  feet  high  and  5 
feet  in  diameter.      On  each   corner   and   from  the 


center  of  the  dome  will  be  a  colossal  statue  of 
C^es  surrounded  by  other  allegoric  groups  of 
statuary.  All  through  the  main  vestibule  statuary 
has  been  designed  illustrative  of  the  agricultural 
industry.  Similar  designs  are  grouped  about  all  of 
the  grand  entrances  in  the  most  elaborate  manner. 
The  corner  pavilions  are  surmountedby domes96  feet 
high,  and    above  these  tower  groups  of  statuary. 


AGRICDLTrBAL  BlULDl-Na. 


center  of  the  building  pavilions  are  reared,  the 
center  one  being  144  feet  square  and  those  at  the 
ends  f>4  feet  square.  The  corner  pavilions  are  con- 
nected by  curtains,  forming  a  continuous  arcade 
around  the  top  of  the  building.  The  main  entrance 
leads  through  an  opening  (U  feet  wide  into  a  vesti- 
bule, from  which  entrance  is  had  to  the  rotunda, 
100  feet  in  diameter.  This  is  surmounted  by  a 
mammotb  glass  dome,  130  feet   high.      Under  the 


The  design  recommended  for  these  domes  is  that 
of  three  women  of  herculean  proportions  support- 
ing a  mammoth  globe.  At  stated  intervals  other 
groups  of  statuary  have  been  arranged  around  the 
building,  principally  near  the  eight  minor  en- 
trances, eatji  of  which  is  20  feet  wide.  The  roof  of 
the  building  is  of  glass,  and  the  entire  cornice  is 
highly  ornate.  A  l)road  colonnade  will  connect  this 
building  and  the  I'alace  of  .Mechanic  .\rt3. 


TiiK  Woman's  Urn.inNo. 


Women  who  visit  the  Exposition  will  be  well 
carort  fur  in  the  Woman's  Pavilion,  the  plans  for 
which  have  been  completed  by  Miss  SophiaO.  Uny- 
den.  the  Honlon  nrehifect. 

Among  other  Ihinifs,  priivislon  has  been  made  for 
r.'Tiiil  gnrdenn  at  eiltur  end.  where  women  may 
rent  amid  trailing  vine>  ami  eool  lake  bri'ezeH. 

The  huilding  itm-l(  in  L'IKI  by  4no  feet  in  its  general 
dimen-ilonii,  and   i*   two  HlorieH   hiifh.  with  an  atlie 


containing  euniinill.'e  nmnih  and  general  ollices. 
It  is  located  on  the  westerly  side  of  .lackscm  I'ark. 
directly  opposite  to  the  Midway  I'laisance  <»ii  \Uf 
east  and  west  fronts  are  spacious  ltigi;ii<s  200  feet 
long  and  "J'l  feet  wide  surmounted  by  open  bal- 
conies, ncressilile  from  the  semnil  lloor.  In  tin- 
center  is  the  tn-Bl  hall.  .Ml  by  •.'i">  feef,  and  Iho  full 
height  of  the  building,  surrounded  by  corridors 
which    open    upon    the   central   hall   by  a  soriew  i>f 
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•irohes  nr  I'oloniittileit.  ami  K'Vf  iiooess  to  the  vari- 
ous exiiiliitioti.  ooinmittee,  ami  reception  rooms, 
ladieii'  parlors.  t»to. 

tin  tlu>  tirst  lltior  arc  the  jjiMioral  reooptioii  rooms, 
kiniltTKi'rlen.  anil  halls  of  vi-ni'ral  I'xIiiMt  for 
woman's  work.  «»n  the  seoond  lloor  are  Ilie  ladies" 
p.nrlors  and  reception  rooms  en  suite,  anil  a  larjje 
lull  for  congresses  that  will  aooonimodale  l..">(»0 
i>-..,.|<'.  On  the  opposite  end  frimi  the  hall  is  a 
riii'.iiuK  room  for  the  Kxeeutive  Committee  of  the 
\-'A  d  of  l.ady  ManUKers,  with  necessary  ollices  for 
ih,'  president.  secriMary  and  i>ther  otiicers.  There 
are  lar^e  toilet  and  ilressini;  rooms,  well  lighted 
and  ventilated,  and  on  the  landing  ofjlie  four  prin- 
cipal stair-casi'S  which  lead  to  the  second  floor  are 
four  lounging  rooms,  made  comfortalile  with  spaci- 
ous  divans   and   walls  hung  with    tapestries,  em- 


broideries, and  other  a|>ttciniens  of  woman's  handi- 
work. 

The  great  hall  is  brilliantly  lighted  from  the  top, 
and  furnishes  ample  opportunity  for  the  display  of 
works  of  art  on  its  walls.  The  style  of  the  exterior 
desit;ii  is  Italian  Kenaissance  of  a  fine  and  delicate 
type  of  ornainenlation,  and  the  friezes  and  span- 
drels of  t lie  arclii's  are  decorated  with  sculptured 
festoons  and  gurlaiids.  Tlio  iiedinienis  wliicli 
crown  the  entrancesof  the  east  and  west  fronts  will 
be  tilled  with  figures  in  relief,  and  the  angles  of  the 
pa>ilions  above  the  main  corners  are  to  be  crowned 
with  groups  of  female  figures.  It  is  intended  to 
have  tiie  sculptured  design  e.xecuted  by  the  most 
celebrated  wnnn'ii  sculptors  here  and  aliroad.  A 
compel  il  ion  will  be  insi  it  ulcd  by  .Mrs.  I'almer  whieh 
is  intended  to  call  forth  tlie  best  of  such  talent. 


Machikekv  Hai.l. 


Machinery  Hall,  on  which  Peabody  &  Sterns,  of 
Boston,  have  been  working  for  months,  has  been 
pronounced  by  many  architects  second  only  to 
Richard  M.  Hunt's  .Vdminislration  Building  in  the 
magnificence  of  its  profiortions.  This  building 
will  be  8.W  by  .i<XI  feet,  and  cost  .'f4.")0,000.  It  is  lo- 
cated at  the  extreme  south  end  of  the  park,  mid- 
way between  the  shore  of  Lake  Michigan  and  tlie 
wi'st  line  of  the  jmrk.  It  is  just  south  of  the  Ad- 
ministration Building,  and  its  northwest  corner 
approaches  within  a  few  rods  of  the  big  transpor- 
tation loop. 

The  building  is  spanned  by  three  arched  trusses, 
and   the  interior   will   present   the  appearance  of 


three  railroad  train-houses  side  by  side,  surround- 
ed on  all  of  the  four  exterior  sides  by  a  50-foot 
gallerv.  The  trusses  are  to  be  built  separately,  so 
that  they  can  be  taken  down  and  sold  for  use  as 
railroad  train-houses.  In  each  of  these  long  naves 
there  is  to  be  an  elevati>d  traveling  crane  running 
from  end  to  end  of  the  building  for  the  purpose  of 
moving  machinery.  These  iilal forms  will  be  built 
when  the  exjiosilion  opens,  so  that  the  visitors  may 
view  from  them  the  exhibitions  beneath.  Steam 
power  for  this  building  will  be  supplied  from  a 
power-house  adjoining  the  south  side  of  the  build- 
ing. The  two  exterior  sides  adjoining  the  grand 
court  are  to  be  rich  and  palatial  in  ai)pearance. 


MaNVFACTURES    and   LlIiKKAL    AllTS. 


The  largest  structure  on  the  World's  Fair  grounds 
■will  be  the  Manufactures  and  Liberal  .\rts  Build- 
ing, designed  by  tJeorge  B.  Post,  of  Nhw  York.  Its 
dimensions  are  TVS  by  l.ti.HS  feet.  Its  location  is  on 
the  eastern  side  of  the  park,  near  the  lake  shore. 
It  has  the  lake  on  the  east  and  a  waterway  on  the 
south  and  west  sides.  It  is  so  designed  that  it  re- 
sembles four  long  buildings  joined  togi'thc>r  in  the 
form  of  a  rectangle  about  an  interior  court  and 
forming  one  continuous  exhibition  hall.  This  hall 
receives  light  from  both  sides  and  the  top,  and  each 


section  is  composed  of  a  central  arch  100  feet  wide, 
open  to  the  roof  and  80  feel  high,  with  galleries  on 
either  side  50  feet  wide.  The  four  buildings  will  be 
under  one  roof,  which  will  make  an  unbroken  span 
through  the  center  of  the  building  8KH  feet  wide 
and  1,400  feet  long.  In  thecenlerof  the  span,  run- 
ning north  and  south,  it  is  proposed  there  shall  be 
an  avenue  50  feet  wide,  to  be  called  ('olumbia  ave- 
nue. .■Vnother  walk  50  feet  wide  will  cross  this  at 
right  angles,  running  from  one  side  to  the  other  of 
the  building.    TIk'  arched  roof  will  be  150  feet  high. 
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The  galleries  are  approached  upon  the  main  floor 
by  thirty  staircases,  the  flights  of  which  are  12  feet 
wide  each.  There  are  four  great  entrances,  one  in 
the  center  of  each  fa..acie.  These  are  designed  in 
the  manner  of  triumplial  arches,  the  central  arch- 
way of  each  being  40  feet  wide  and  SO  feet  high. 
Surmounting  these  portals  is  the  attic  story,  orna- 
mented with  immense  sculptured  eagles  IS  feet 
high,  and  on  each  side  above  the  side  arches  are 
large  panels  witn  inscriptions,  and  the  spandrels 
are  filled  with  sculptured  figures  in  bas-relief. 

The  long  facades  of  the  hall  surrounding  the 
building  are  composed  of  a  series  of  arclies  tilled 
with  immense  glass  windows.  The  lower  jrortion 
of  these  arches,  up  to  the  level  of  the  gallery  floor 
and  25  feet  in  depth,  is  open  to  the  outside,  thus 
forming  a  covered  loggia,  which  forms  an  open 
promenade  for  the  public,  and  will  prove  an  in- 
teresting feature,  particularly  on  the  east  side, 
where  it  faces  the  lake.  It  is  intended  to  locate 
here  a  number  of  cafes,  where  the  great  crowds  can 
loiter  at  their  ease  and  enjoy  the  breezes  and  cool 
shadows  of  the  afternoon. 

Running  about  tlie  center  will  be  a  corridor, 
opening  into  the  span,  and  a  series  of  86  projecting 
balconies  elliptical  in  plan  will  be  constructed. 
By  walking  out  on  these  tlie  visitor  will  lie  enabled 
to  look  diiwn  on  the  vast  crowds  of  people  and  ex- 
hibits below. 


The  north  and  south  corridors  at  the  ends  of  the 
building  will  be  left  open,  so  that  visitors  may 
there  find  shelter  from  sun  and  rain.  From  the 
north  corridor  a  view  may  be  had  of  the  Govern- 
ment Building  and  such  maneuvers  of  troops  as 
may  take  place.  From  the  south  corridor  there 
will  be  a  view  of  the  .Administration  Building,  the 
Grand  Plaza  and  the  big  basin  with  its  numerous 
boats  flying  to  and  fro. 

In  this  building  will  be  the  Departments  of 
Manufactures  and  Liberal  Arts,  and  the  view 
down  the  long  span,  it  is  declared,  will  be  magnifi- 
cent. The  corresponding  building  at  the  Paris 
Exposition  wa-s  lv37S  feet  long  and  .374  feet  wide,  so 
that  it  could  have  been  conveniently  built  inside 
this  structure. 

A  correspoudcnt  of  the  New  York  Dnily  "Times"  writing 
from  Chicaco  during  llie  progress  of  the  erection  of  thiJ 
building,  said :  "The  palace  of  Manufactures  and  Liberal 
Arts  at  the  World's  Fair  will  be  the  largest  building  In  the 
world.  Westminster  Abbey  might  be  placed  inside  of  it. 
St.  Paul's  Cathedral  in  Loiidou  could  hide  itself  under  its 
ghadow.  It  will  be  a  modern  wonder  of  the  world.  It  will 
be.  approximately.  800  feet  wide  and  IJ<00  feel  long.  It  will 
cover  more  groui'id  than  all  the  baiUlings  in  the  original 
drawings  of  the  directory,  when  it  was  thought  to  bold  the 
fair  on  the  lake  front  alone.  It  will  be  a  mile  around  it. 
Ten  buildings  as  large  as  the  Auditorium  could  be  tucked 
under  It.  If  it  be  so  desired,  the  Eiffel  Tower  could  be  slid 
lengthwise  beneath  the  roof  of  the  palace,  and  on  top  of 
the  auditoriums.  The  WashingtOD  Monument  might  aliso  be 
stored  there  and  be  kept  out  of  the  wet." 


The  Casino  and  Pier. 


One  of  the  novel  buildings  of  the  exposition  will 
be  the  Casino  and  Pier.  The  Casino,  which  will 
stand  out  in  the  lake  1.000  feet  from  the  shore,  is 
Intended  to  reproduce  Venice  on  a  small  scale  in 
Lake  Michigan.  Burling  c^  Whitehouse  of  Chi- 
cago have  completed  the  design  for  this  structure, 
and  the  architecture  is,  of  course,  of  Venetian 
order. 

The  Casino  will  be  built  on  piles  and  connected 
with  the  shore  by  a  pier  80  feet  wide.  The  base  di- 
mensions of  the  Casino  will  be  180  by  400  feet.  The 
building  will  consist  of  nine  )>avilions.  two  stories 
in  height,  and,  with  the  exception  of  the  central 
one,  80  fr-et  above  the  surface  of  the  water.  The 
center  pavilion  will  be  18U  feet  high.  There  will  be 
communication     between      the      nine      pavilions 


both  by  gondolas  and  bridges.  Completely  sur- 
rounded by  water  this  structure  with  its  fleet  of 
boats  and  numerous  waterways  is  expected  to  have 
a  decidedly  Venetian  flavor.  Surrounding  the 
central  pavilion  will  run  a  gallery  5ii  feet  wide. 
The  pier  connecting  the  Casino  with  the  shore  will 
form  a  broad  promenade.  .\t  the  west  end  of  the 
pier  will  stand  the  thirteen  columns  designed  by 
Scu'iptor  St.  tiaiidens  to  represent  the  thirteen 
original  States.  In  front  of  the  Casino  will  be  a  har- 
bor for  small  pleasure  crafts.  At  night  this  harbor 
will  be  lighted  by  incandescent  lamps  sunk  be- 
neath the  surface  of  the  water  on  floats.  Theinater- 
ial  of  the  t!asino  will  be  of  wood  and  the  walls  will 
be  covered  with  stafl".  A  striking  combination  of 
high  colorings  will  be  effected. 


Fixe  Arts. 


The  Fine  Arts  Building  is  said  by  the  architects 
to  be  the  most  purely  elas.sic  of  any.  Whether  the 
art  exhibit  will  beautify  .lackson  Park  or  tin-  Lake 
Front  Park,  where  the  old  exhibition  now  stands, 
is  a  f|uestion. 

Till' building  is  of  pure  Grecian-Ionic  style,  and 
a  typi"  of  the  most  refined  classic  architecture.  It 
in  olilfinif.  ."((Ml  by  S'JO  feet,  intersected  north,  east, 
Rt-Milh  and  west  by  a  great  nave  anil  I  ransepi  100  feet 
widn  and  "O  fi-et  high,  at  the  intersection  of  which 
In  a  diimn  Wt  feet  in  diameter.  It  will  be  PJo  feet 
to  the  top  of  the  dunie,  which  is  to  be  surmounted 
by  a  coloMal  statue  III  the  type  nf  famous  liirures 
of  winged  victory.    The  (4'aiiMept  has  a  clear  space 


through  the  centerof  W)  feet,  being  lighted  entirely 
friim  above.  On  either  side  are  galleries  20  feet 
wide  and  24  feet  above  the  floor.  The  collections 
of  sculpture  will  be  displayed  on  the  main  floor  of 
the  nave  and  transept,  and  on  the  walls  <if  both  the 
ground  fluors  of  the  galleries  will  be  ample  wall 
spaces  for  displaying  the  paintings  and  scul|itured 
panels  in  relief.  The  curners  made  by  the  crossing 
of  the  nave  and  transept  are  lilled  with  stiinll 
picture  galleries,  .\round  the  entire  building  are 
galleries  4ii  feel  wide,  forming  a  continual  prome- 
nade around  the  entire  structure.  Between  the 
promenade  and  the  naves  are  the  smaller  rcHinis 
devoted  to  private  collections  of  paintings  and  the 
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eollections  of  the  various  nrt  si-liools.  On  either 
side  of  the  main  luiiUlin^;  will  be  one-storied  an- 
nexes, divided  into  lar^e  and  small  galleries  oap- 
at'le  of  expansion.  Tlu'se  annexi's  will  be  ILM  by 
LtH*  feet  wide.  The  main  building  is  entered  by 
four  portals  ornamented  with  arohiteotural  sculp- 


be     supplied     through     i;lass    skylights     in     iron 
frames. 

If  placed  in  .laekson  Tark  the  Btruclnre  will  be 
lo<-ati'(l  at  the  south  side  of  the  improved  portion 
of  the  park,  with  the  south  front  (lireotly  on  the 
north  of  the  laf^oon.     It  will  be  separated  from  the 


Art  Palace. 


ture  and  approached  by  broad  flijfhts  of  steps. 
The  walls  of  the  loggia  of  the  colonnades  will  be 
decorated  with  mural  paintings  illustrating  the 
history  and  progress  of  the  arts.  The  frieze  of 
the  exterior  walls  and  the  pediments  of  the  prin- 
cipal entrances  will  be  ornamented  with  sculptures 
and  portraits  in  bas-relief  of  the  masters  of  ancient 
art.  The  general  tone  or  color  will  be  light-gray 
Btone.  The  construction,  although  of  a  temporary 
character,  is  neo^sarily  fire-proof.  The  main 
walls  will  be  of  solid  brick  covered  with  staff 
architecturally  ornamented,  while  tlie  roof,  floors 
and    galleries    will    be  of    iron.       All   light   will 


lagoon  by  terraces  ornamented  with  balustrades, 
with  an  iminciii^e  Might  of  steps  leading  from  the 
main  portal  down  to  the  lagoon,  where  there  will 
be  a  landing  for  boats.  The  north  front  will  face 
the  wide,  open  lawn  and  the  group  of  State  build- 
ings. The  immediate  neighborhood  of  the  building 
will  be  ornamented  with  groups  of  statues,  replicas 
and  ornaments  of  clansic  art,  such  as  the  Choragic 
monument,  and  "Tower  of  the  Winds."  The  orna- 
mentation will  also  include  single  statues  of  he- 
roic and  life-size  proportions.  The  probable  cost 
of  the  building  will  be  between  .$500,000  and 
1600,000. 


,*-^/^'f-^;;sft*««"' 
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nOBTICUI.TlRAL  Bl'II-DINO. 


The  Horticultural  Building  is  1,000  by  280  feet. 
The  main  feature  of  this  building,  which  will  be 
almost  entirely  constructed  of  glass,  is  the  great 
crystal  dome,  lt^7  feet  in  diameter  and  118  feet 
high,  in  front  of  which  two  smaller  domes,  resting 
upon  richly  sculptured  bases,  flank  the  highly 
ornate  arclied  main  entrance.  .\  broad  flower- 
terrace  will  surround  the  whole  building,  inter- 
rupted by  tanks  in  which  the  Victoria  Regia  and 


other  superb  lilies  and  water-plants  will  be  seen 
in  blossom. 

Horticultural  Hall  will  be  almost  translucent. 
Its  crystal  dome  and  roofs  of  glass  will  admit, 
while  it  softens,  the  sunshine  which  will  be  every- 
where present  in  the  building.  From  its  northern 
windows  may  be  seen  the  Woman's  Building,  200 
by  400  feet,  with  its  delicate  Italian  architectural 
center,  flanked  by   end  and  center  pavilions  con- 
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nected  by  an  open  arcade.  Here,  under  the  con- 
trol of  tlie  Board  of  Lady  Managers,  will  be  ex- 
hibits of  women's  work  aloue,  and,  as  one  of  the 
most  novel  and  important  features  of  the  expo- 
sition, it  has  been  given  one  of  the  most  con- 
spicuous sites  on  the  ground. 

N'orth  of  these  buildings  will  rise  the  Illinois 
State  Building,  and  beyond  this,  in  the  improved 
portion  of  Jackson  Park,  is  located  the  Art  Build- 
ing and  annexes,  which  will  cover  an  area  of  250,- 


000  square  feet.  Tlie  central  building  and  the 
annexes  are  so  grouped  as  to  form  a  large  court 
open  to  the  north  and  facing  the  many  State 
buildings,  which  will  occupy  the  upper  end  of  the 
park.  This  court  will  be  tilled  with  statuary, foun- 
tains, reproductions  of  famous  architectural 
remains,  and  fragments  from  the  historic  build- 
ings of  ancient  periods.  To  the  east  lies  the 
ground  which  will  be  devoted  to  the  buildings  to 
be  erected  by  the  foreign  nations. 


The  Moorish  Pai..\ck. 


This  Palace,  for  which  a  concession  was  recently 
granted,  will  be  one  of  the  wonders  of  the  ex- 
I'asition.  It  is  to  be  200  by  200  feet  and  con- 
structed after  the  design  of  a  typical  Moorish 
palace.  The  feature  of  the  interior  will  be  a  lobby 
consisting  of  a  series  of  colonnades  crowned  by 
irregular  arches.  Mirrors  set  between  these  col- 
umns are  .so  arranged  as  to  bewilder  the  visitor. 
.■V  garden  of  palms  will  also  be  one  of  the  most  at- 


tractive features  in  this  splendid  structure.  The 
entire  second  story  of  the  Palace  is  to  be  devoted 
to  a  panopticon,  which  will  contain  tigure  groups 
of  all  the  reigning  monarchs  and  rulers  of  tb« 
world  in  their  uniforms.  The  Presidents  of  the 
United  Slates,  poets,  statesmen,  and  actors  of  re- 
nown will  also  lie  shown  in  wax.  The  manager  of 
the  Palace  has  agreed  to  present  as  one  of  his  at- 
tractions a  pile  of  il,lXX),0(K)  in  gold. 


Tkaksportatios  Brit.nreo. 


The  great  feature  of  this  building,  which  is  9(i0 
liy  2riO  Teet,  is  the  superb  main  entrance.  This  will 
consist  of  an  imniense  single  arcli,  enriched  to  an 
extraordinary  degree  tij  carvings,  bas-reliefs  and 
mural  [mliitings.  The  entire  scheme  will  form  a 
rich  and  beautiful  yet  (|uiet  color  climax,  for  it 
will  l>e  treated   entirely   in   gold  leaf.     It    will   be 


known  as  the  goldet<  door.  The  general  *tj}^  of 
the  building  is  on  the  Komanesciue  order.  From 
the  cujiola  of  this  building  many  of  the  most  strik- 
ing groupings  of  the  great  buildings  will  Im*  most 
perfectly  seen.  Kverything  in  the  way  of  transpor- 
tation from  p  baby-wagon  to  a  locomotive  will  be 
exhibited  in  this  building. 


TuK  Koiti>TKV   Brii.niNii. 


The  Forestry  Building  will  be  2n«  by  jV.'O  feet 
with  a  colonnade  all  about  i(.lhe  pillars  of  \\hi(!h 
are  tree  trunks  |H  inclies  in  diameter  and  2-1 
feel  high,  while  the  roof  is  c<ivered  with  bark  and 
llaginiiMls  tied  to  the  limbers.  It  will  cost  f  100,000, 
and  will  be  very  uniijue. 

There  will  be  at  the  World's  Fair  a  more  exten- 
sive and  interesting  forestry  exhibit  than  has  ever 
been  iiiiKJe  before.  The  plan  of  the  Forestry 
Building  adiTiilM  of  n  more  systematic  and  attriicl- 
ive  arningenient  of  exhibits  than  has  been  possible 
at  prnvioiiM  I'xpositioiis.  All  the  woods  of  the 
worhl  will  Ik'  exhibited,  the  purpose  being  to 
show  the  i|unntity  and  Keogrnpliii'al  loc.iliuii  of 
timlwr  ill  all  couni  riett.  At  the  ( !enleritiial.  exhibits 
of  forest  pnKhi'l*  were  rniide  by  124  nations,  stales 
a'ld  fniinii'ipalili'H. 


Several  Slates  have  already  begun  preparations 
for  their  exliil)its  at  the  exposition:  the  State  of 
Washington  having  one  log  ready  for  shipment 
that  is  four-and-a-half  feet  in  diameter  and  111  feet 
in  length.  The  micniseope  indicates  that  this 
inagnificenl  specimen  of  the  lir  is  nearly  •IfiO  years 
old.  They  have  named  this  log  "Seat t  le."  .V  num- 
ber of  tri'es  will  be  shown  that  attained  an  age  of 
IVH)  to  7IHI  years.  The  exhibit  will  include  vegeta- 
ble ivory,  dye-woixls  and  barks,  and  an  interesting 
exhibit  of  llie  wood-pulp  industry. 

The  agricultural  cnlleges  of  this  country  will  lie 
asked  to  furnish  information  aiul  illustrations  of 
fori'sts  of  tlii'ir  Stales,  the  rapidity  with  which 
they  are  being  cut  (Idwii.  tin'  number  of  trees 
annually  planted,  with  the  plans  taken  to  extend 
the  uultivulion  of  trees. 


\v  ()  i;  I.  i>'s    I'  \  I 
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Tin;  Wamiinhtun   IUiidim 


The  Washinifton  HuiMiiif;  will  In- one  i)f  tlu'  most 
unii|ue  anil  interesting  luiililin;^  on  tlie  Kfixix*!:'' 
It  will  cover  l">,tXH>  s.|U;ire  feet  of  j;roiiinl  ami  will 
b«)  oonslnioteii  by  iMiildirik;  ni;itt>ri;il  olitained  in 
the  State  of  Washiiiitton  ami  all  the  kinds  of  ma- 
tarial  found  there  are  to  be  represented.  The 
front  entrance  is   briek    and  stone   taken  from  a 


Xreut  iMiniber  of  ledges  to  illustrate  Ihn  difTerent 
i|ualities  of  briek  eluj  and  stone. 

TMie  estimated  eosi  is  $U'0,OtK)  to  $22,00(1.  The 
t  )\vers  ;il  the  corners  will  be  forty-eight  feet  hif^h. 
In  front  is  (o  be  a  wide  terrace  extending  down  to 
an  artilicial  lake,  and  planted  with  shrubbery  indig- 
enous to  Washins'loii. 


The  D.mrv  Bi'ii.di.\< 


The  Dairy  Kuildini;  will  be  situated  in  the  south- 
east portion  of  the  grounds  across  the  lagoon  from 
the  Agricultural  Hall.  It  will  be  a  three-story 
structure  o(  lil«'ral  proportions,  built  of  wood  and 
covered  with  "stalT."  as  will  be  most  of  the  World's 
Fair    buildings.    On    the   first    floor  of  the  Hairy 


Building  Hill  be  the  butler  and  cheese  exhibit. 
Produce  will  come  next,  and  t  lien  the  large  oper- 
ating room,  a  corridor.  an<l  the  oflice.  All  the 
products  of  the  dairy  and  garden  from  every 
part  of  the  world  will  be  shov  »i  in  this  build- 
ing. 


General  Plan  of  Bl'ildi.n-qs. 


Illinois  State  Building. 


The  general  plan  of  the  grouping  of  the  build- 
ings on  the  exposition  grounds  is  so  arranged  that 
while  each  building  is  perfect  of  itself  and  has  an 
individual  character,  each  is  an  integral  part  of  a 
perfect  and  accordant  whole.  There  are  two 
grand  courts  upon  which  the  buildings  face.  From 
any  point  in  either  of  these  spaces  the  buildings 
form  varying  hut  harmonious  compositions.     The 


Illinois  State  Building  will  be  400  by  200  feet,  and  one 
of  the  handsome.-it  buildings  on  the  grounds,  as  il 
should  be.  The  Music  Hall  and  Shoe  and  Leather 
Building  has  been  locnted  in  (lie  grand  court; of  the 
Manufactures  Building,  but  recent  changes  in 
that  .structure  have  made  this  impossible,  and  each 
of  the.se  industries  will  now  have  a  separate  builil- 
ing. 


IsTUAMUK.u,  Facilities. 


At  this  writing  extensive  and  costly  experiments 
■re  in  progress  at  the  World's  Fair  Grounds  to  de- 
termine the  best  method  of  intramural  passenger 
transportation.  There  is  now  in  operation  just 
north  of  the  Woman's  Building  an  experimental 
loop,  900  feet  in  length,  of  the  movalile  sidewalk 
which  it  is  proposed  to  build  in  and  around  tlie  big 
buildings  of  the  Exposition.  The  loop  is  built  on  a 
trestlework  twenty  feet  from  the  ground,  so  as  not 
to  interfere  with  the  work.  The  movable  platform 
is  unique  in  the  way  of  transportation  facilities. 
It  consists  of  two  lines  of  platforms  or  cars,  one 
moving  at  a  speed  of  two  to  three  miles  an  hour, 
and  the  other  from  four  to  six  miles  an  hour.  The 
cars  are  coupled  together,  forming  an  endless  train 


of  seventy-five  cars  or  platforms,  which  arc  drawn 
around  the  loop  by  electric  motors  placed  on  the 
axles  of  three  of  tiie  cars,  each  motor-car  taking 
care  of  twenty-five  platform  cars,  including  itself. 
To  reach  the  fast  platform  it  is  first  necessary  to 
step  on  the  slow  one.  Handposis  made  of  heavy 
iron  are  attached  to  each  car  for  support.  After 
stepping  on  the  slow  platform  it  is  just  as  easy  to 
step  on  to  the  one  moving  six  miles  an  hour,  for 
compared  to  the  slow  platform  it  is  only  moving  at 
half  speed. 

The  six-mile  platform  is  provided  with  seats, 
and  the  entire  loop  will  accommodate  900  pas- 
sengers. It  will  make  the  circuit  of  the  entire 
grounds. 


ReSTAIRANT   .SlIM'T.IES. 


Arrangements  have  been  completed  for  the  sup- 
ply of  ample  restaurant  accommodations  on  the 
rair  Grounds.     Food  will  be  served  in  ten  of  the 


principal  buildings,  in  restaurants,  private  dining 
rooms,  and  over  lunch  counters.  Plans  have  been 
made    for    three     characteristic    lunch    counters, 
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twenty-seven  principal  restaurants  or  cafes,  and  in 
connection  with  tliem  i  15  dining  rooms.  The  sup- 
plies will  issue  from  seventeen  complete  hotel 
kitchens,  manned  by  an  army  of  over  1,000  waiters, 


cooks,  and  scullions.  The  dining  rooms  will  occupy 
more  than  five  acres  of  space,  and  S.tXK)  people 
will  be  able  to  sit  at  table  and  be  8er^•ed  at  one 
time. 


MiSCELL.tNEOUS   ADUEXDA. 


Under  date  Nov.  20,  1891,  the followingadditional 
information  was  furnished  by  the  Columbian  Fair 
management: 

Kogoro  Takahira.  who  has  just  been  appointed 
Consul  General  of  Japan,  with  headquarters  at 
New  York,  slopped  in  Chicago  this  week  under 
orders  from  the  Mikado  to  make  a  complete  inves- 
tigation of  the  exposition.  He  had  orders  to  re- 
port at  once  the  result  of  his  observations.  Taka- 
hira applied  for  124,000  square  feet  of  space  on  the 
exposition  grounds,  from  which  it  may  be  inferred 
that  .lapan  will  have  a  big  display  at  the  fair.  The 
Consul  General,  in  all  his  conversations  with  expo- 
sition oHicials  and  department  chiefs,  declined  to 
furnish  any  information  on  the  probable  amount 
of  .Japan's  appropriation.  He  said  that  the  matter 
had  been  under  discussion  by  tlie  Ministry  at  a 
number  of  meetings,  but  that  no  specific  amount 
had  l>een  agreed  upon. 

William  Ordway  Partridge,  the  sculptor,  has 
asked  for  space  in  the  Fine  Xrts  Building  to  show 
his  statue  of  Shakespeare,  which  he  is  now  making 
for  Lincoln  I'ark,  and  also  his  statue  of  Alexander 
Hamilton,  which  is  prepared  for  the  city  of  Boston. 


The  Government  of  Ceylon  will  appropriate  $25,- 
000  to  help  exhibitors  at  the  fair,  and  the  amount 
will  be  increased  to  $40,000  by  the  Ceylon  Planters' 
Association. 

The  Chicago  Paper  Trade  Club,  including  paper 
dealers  in  Ohio,  Indiana,  Illinois,  Michigan,  and 
Wisconsin,  has  decided  to  show  at  the  fair  the 
complete  process  of  manufacturing  all  grades  of 
paper.  A  complete  mill  is  to  be  put  in  operation. 
The  finished  product  is  to  be  run  through  printing 
presses  and  sold  as  souvenirs. 

Contracts  have  been  let  for  the  Dairy  Building, 
which  is  to  cost  about  |25,tXK). 

The  King  of  Corea  has  announced  his  inten- 
tion to  participate  in  the  fair.  He  has  never 
before  taken  any  part  in  international  exposi- 
tions. 

Mr.  Theodore  Roosevelt,  the  Civil  Service  Com- 
missioner, is  taking  a  great  interest  in  a  hunters' 
exhibit  at  the  fair.  lie  suggests  a  collection  of 
game  trophies,  and  also  a  hunters'  camp,  in  which 
could  be  shown  the  relics  of  Daniel  Bouue  and 
Davy  Crockett. 


COCSTKIES  Th.\t  Wii-l  P.\rticip.\tb. 


Up  to  the  date  of  this  writing,  November,  1891, 
nearly  all  the  foreign  countries  of  note  have 
already  expressed  theirdesire  to  participate  in  the 
exposition  ;  many  of  them  have  notified  the  author- 
ities of  their  intention  to  do  so,  and  some  have 
made  liberal  appropriations  to  defray  the  expenses 
of  their  exhibits.  The  following  countries  have 
appropriated  the  sums  set  opposite  their  names: 


Brii7.ll 

Chill      

CoioTiihla         

Coita  IUc« 

KKVfl. 

Kirvi^t  (promised) 

rrnWi-        

brtat  KrItaiD 


Russia 

Slam     

.Sao  Domingo. 

Salvador 

SpBiii 

Switzerland .. 

Tlirkt.'y       

Trlnlilnrt 

Venezm'la 

Zanzihar     . .. . 


Z^SrOO  Germany )  250,000 

Iixi.ri00  (iiiatemala  120.000 

wi.iiOO  Japan 500.000 

■i0.i««i  Jamaica 10,000 

:'.i).i»i"i  Mexico  "."iO.noo 

M)»<a  .Mexico  (promised*  .  2/)00,000 

240.001)  Peru        2.'),tXI0 

125,0CIU  Rio(o(  Brazil) lOflOO 

The  other  countries  which  have  taken  official  ac- 
tion but  have  not  as  yet  settled  on  the  amount  of 
thfir  appropriations  are — 

Bfleiiim  ) 

Brltl,ili  BoDduraa 

Clilim    

Culm    • M 

Deiiinai^ 

K "undor 

Iln.li         

lloiMlurai) 

NlinraKua 

Persia 


That  the  latter  countries  will  be  well  repre- 
sented, the  (Uithiisiattlic  manner  with  which  all  fur- 
eign  coiiiit  rics  have  welcomed  the  invitation  to 
participate  ii-aven  no  room  for  doubt.  The  products 
of  every  induotry  of  every  land  will  lie  seen  at  the 
World's  Fair,  loKclher  with  the  wonderful  works 
and  resources  of  uur  own  country.  In  fact,  the 
mo.<t  notic<  abb-  fcnlure  of  the  preliminary  work  of 
the  World's  ('obinibinn  Kxposition  is  the  nnprcci-- 
dented  inlerent  displnyeil  by  foreign  nations. 
Nfver  l>cfor«'  in  tin'  history  o?  n  great  historiciil 
and  industrial  enterpriito  lins  the  nnt-,iile  world 
responded   with   such    promptitude  and    Diark«»d 


unanimity.  It  is  a  rational  enthusiasm,  too,  for 
the  event  to  be  commemorated  is  of  world-wide 
importance  and  interest  far  surpassing  the  cen- 
tenary of  a  single  nation.  It  is  in  honor  of  the 
discovery  of  a  new  world,  and  400  years  of  a  new 
era  and  a  new  civilization.  It  is  to  demonstrate 
the  grandeur  of  the  New  World,  who  people  it, 
how  it  is  governed,  who  own  it,  what  it  has  con- 
tributed to  wealth,  science,  art,  and  tiie  progress  of 
civilization!  The  L'nited  Stales  is  but  one  of  the 
nineteen  republics  of  the  New  World  which  t'olum- 
bus  discovered,  and  a  correct  understanding  of  it« 
achievements  and  possibilities  requires  a  grouping 
together  of  the  products  of  the  various  nations  oi 
the  three  .Americas. 

The  total  land  area  of  all  .\merica  is  over  15,000,- 
OOO  square  miles.  This  immense  territory  is  con- 
trolled partly  by  independent  .\merican  republics 
and  partly  I),,"  Kuropean  colonies.  In  North  .\mer- 
ica,  exclusive  of  Mexico,  the  I'liiled  States  controls 
one-half  anJ  Great  r>ritain  the  other  half.  The 
area  of  the  rniii-d  States  and  Alaska  is  in  round 
numbers  3,(Kki,(KKi  sijuare  miles,  while  Cireat  Britain 
has  in  her  Canadian  and  i>lher  North  American 
possessions  .'?,40t),(MiO  square  miles. 

Of  .\merican  rei>ul)lics  there  are  two  in  North 
.America,  live  in  Central  America,  ten  in  South 
America, and  two  in  the  West  Indies.  t>f  Kumpean 
colonies  on  the  continent,  there  are  one  in  .North 
.America,  one  in  Cenlral  .America,  and  three  in 
South  America.  Of  the  forty  ])rincipal  West  India 
islands,  (ireat  Britain  controls  fifteen,  France  six, 
Holland  six  anii  Denmark  three.  The  total  popu- 
lation of  these  various  republics  and  colonies  is,  in 
round  numbers,  12.'i.(MHi,lHX). 

The  fads  relating  to  the  material  development, 
progress.  aii(l  wenllh  of  ihe  New  World  are  slill 
more  Hignilii'ant,  and  illiiHlnile  wlial  .America  has 
lo  exiiibil  in  ls'.>;i,  and  why  its  several  nations  are 
making  such  elaborate  |irepnrnlionR  for  the  coming 
event.     It  has  already  constructed  200,000  miles  of 
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rt»!!«fiyi>.  «!•  Against  170.000  miles  of  the  rest  of  the 
-  diiritift  the  last  ^II0  years  |«riHl need 
:  silver,  a-  against  ♦l.lMl.tKKi.iKH)  of 
iif  n-M  ■•!  iiit'  world.  lUiritiif  the  lust  lifly  years 
the  total  gold  product  was  t,'i.'.'.")0.(KH',(Km  in  value, 
while  that  of  the  outside  world  was  but  ^I.L'W.- 
UHUXKl  The  puMic  debt  is  ♦•-•.olKt.CKXI.OlH).  or  only 
oue-tenth  that  of  the  whole  world.  The  total 
wealth  of  the  New  World  has  never  been  esti- 
niattni.  but  that  of  one  of  our  republics — the  United 
States— is  now  alx.ut  ItL'.StHUXHMKtO.  The  grain 
crop  of  this  single  republic  for  the  year  ISVU  is  esti- 
mated at  al«<)ut  o.oco.iHKi.iXX)  bushels. 

These  are  but  illustrations  of  the  material  won- 
ders  of  the  New  World    which  Columbus  discov- 


ered, but  they  are  sutlieient  to  show  why  the 
Anieriian  republics  and  colonies  are  so  intensely 
earnest  in  preparing  for  the  coming  exjiosition, 
and  why  the  nations  of  the  Old  World  are  also  re- 
sponding with  marked  unanimity.  All  of  the 
American  republics,  nineteen  in  number,  have  ac- 
cepted the  invitation  to  join  in  the  exposition. 
t)f  the  various  Stales  of  the  United  Slates,  twen- 
ty-nine have  already  provided  appropriations  and 
all  others  will,  and  in  \S'.)'i  the  sliores  of  Lake 
Michigan  will  iiresent  the  most  magnificent 
display  of  the  world's  wealth  and  genius  ever 
dreamed  of  by  man.  It  is  ho|ied  that  every  com- 
mercial nation  of  the  world  will  be  au  active  par- 
ticipant. 


OTHER  PLANS  OF  INTEREST. 

These  pages  go  to  press  too  early  to  outline  some  of  the  many  additional  plans  now  engaging 
the  attention  of  the  Managers  of  the  Columbian  Exhibition.  The  following  paragraphs  furnisE 
a  brief  record  only  of  several  of  them : 

Qr.\iNT  Streets  of  C.viro. 


One  of  the  most  unique  and  attractive  of  these 
plans  embraces  a  complete  reproduction  of  a  street 
in  Cairo.  Egypt.  The  privilege  for  representing  the 
street  has  been  granted  to  George  I'angalo  by  the 
Ways  and  Means  Committee.  Mr.  Fangalo  is  a 
manager  of  a  bank  in  Egypt  and  a  citizen  of  Cairo. 
He  came  to  this  country  expressly  to  make  the  ex- 
hibit, and  has  been  working  to  secure  this  privilege 
for  months.  It  will  embrace  50,001)  scjuare  feet  of 
ground,  and  the  site  will  be  on  Midway  Plaisance. 


The  exhibit  will  embrace  a  single  street,  furnish- 
ing a  composite  picture  of  the  buildings  character- 
istic of  Cairo.  The  street  will  be  421  I'eet  long  and 
its  width  will  vary  from  twenty  to  thirty-live  feet. 
The  features  will  be  a  mosijue,  with  its  drinking 
fountain  and  the  richly  ornamented  minaret.  It 
w  ill  be  ninety-five  feet  high,  and  the  striking  feat- 
ure of  the  architecture.  Its  style  will  be  tliat  of 
the  Cherkess  dynasty,  and  it  will  be  an  accurate 
reproduction  of  a  Mohammedan  place  of  worship. 


Pl.\n  to  Intehest  the  Children. 


An  elaborate  and  interesting  scheme  by  which 
some  tifteen  million  children  or  more,  both  in  the 
United  States  and  foreign  lands,  will  become  di- 
rectly interested  in  booming  the  World's  Kair,  has 
been  prepared  by  Bishop  Fallows,  the  Rev.  F.  F. 
Bliss,  and  others. 

The  plan*  involves  nothing  less  than  the  forma- 
tion of  an  International  Youths'  World's  Fair  .Vsso- 
ciation,  which  will  enlist  the  sympathies  of  children 
up  to  the  age  of  sixteen  years  all  over  the  world. 


They  will  be  primarily  reached  through  the 
public  schools,  Sunday  schools  and  churelies,  and 
the  promoters  feel  confident  that  in  this  asso- 
ciation there  will  be  formed  a  working  auxiliary 
of  inestimal)le  value  in  inciting  general  interest 
among  older  folks  in  the  World's  l''air  and  its 
doings. 

Toe  American  Society  of  Patriotic  Knowledge, 
•hrough  Bishop  Fallows,  its  first  vice-president, 
e'^ands  sponsor  for  the  enterprise. 


Electric.m-  Display. 


It  is  the  intention  of  the  management  to  make 
the  World's  Fair  site  and  the  bulltlings  one  grand 
exemplification  of  the  progress  that  has  been  made 
in  electricity. 

The  electrical  exhibits  will  not  be  confined  to  a 
few  of  tlie  buildings,  but  on  every  hand  there  will 
be  a  display  of  electricity.  The  ground,  including 
the  waterways,  the  wooded  island,  tlie  streets  and 
avenues,  and  boulevards  approaching  the  World's 
Fair  site,  will  all  be  lighted  by  electricity,  and  in 
harmony  with  the  general  effect  which  it  is  desired 
to  produce.  According  to  chairman  Jeffery.of  the 
Committee  on  Grounds  and   Buildings,  the  great 


structures  of  the  exposition  will  be  turned  into  a 
pnnoramic  view  at  night  by  the  aid  of  powerful 
electric  search  lights.  On  the  gildeil  dome  of  the 
Administration  I'uilding,  on  the  center  pavilion  of 
the  (Casino,  and  at  other  suitalile  jioints  these 
search  lights  will  lie  i)lace(l.  During  the  evenings 
on  which  the  exposition  is  open  the  liglits  will  be 
turned  on  the  several  main  luiildings  and  water- 
ways, so  as  to  flood  them  with  a  sudden  burst  of 
electric  splendor.  Glimpses  of  the  outlines  of 
woods,  water  and  buildings  will  suddenly  flash  be- 
fore the  eye.  An  this  panoramic  view  will  be  had 
from  different  points  of  observation. 


Gb.^ni)  Floral  Exhibit. 


The  exhibit  of  flowers  at  the  World's  Fair  will  be 
a  great  feature  of  the  exposition.  To  bring 
about  this  result  Director-General  Davis  has  ap- 
pointed John  Thorpe,  the  founder  and  ex-president 
of  the  Society  of  .\merican  Florists,  to  be  Chief  of 
the  Bureau  of  Floriculture.  Mr.  Thorpe  w.as  twice 
president  of  the  society,  the  membership  of  which 
extends  from  Central  America  to  the  Arctic  Ocean. 


In  the  building  devoted  to  liorticulture,  with  its 
lofty  dome  and  glass  roofs,  fountains  and  spacious 
corridors,  Mr.  Thorpe  will  have  an  opportunity  to 
show  what  the  American  growers  of  flowering 
plants  may  do.  England  and  Continental  Europe 
will  be  invited  to  join  in  the  exhibit,  and  there  are 
excellent  reasons  for  believing  that  they  will  eon- 
tribute  largely  to  the  display  as  he  suggests. 
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The  Society  of  Florists  in  its  recent  convention 
at  Toronto  decided  to  n>ake  an  exhibit  as  a  society. 
>Ir.  Thurpe  says  tliat  each  one  of  the  large  growers 
of  special  plants  in  the  society  will  be  called  upon 
to  make  an  exhibit  lasting  from  three  days  to  a 
week  of  his  specialty.  Tliis  will  mean  a  grand  dis- 
play of  each  variety  of  flowers. 


The  Horticultural  Building  will  no  doubt  by 
an  agreement  between  the  south  park  commis- 
sioners and  Chief  Allison,  of  the  World's  Fair,  be 
made  a  permanent  structure  to  be  used  as  a  mam- 
moth conservatory  after  the  exhitiitiim  closes.  This 
will  give  Chicago  the  grandest  conservatory  in  the 
world. 


IxDux  Relics. 


The  Department  of  Ethnology  is  making  re- 
searches among  the  Indian  tribes  of  the  United 
States  and  Canada  with  a  view  to  making  a  big 
display  in  that  division  of  the  work.  Chief  Put- 
nam, in  his  July  re[)ort  to  Director-General  Davis, 
said  his  assistants  were  taking  measurements  and 
Doting  facts  which  will  furnisli  the  material  for  the 
tablets,  charts  and  moulds  which  will  constitute 
the  exhibit.  One  of  these  assistants  who  is  making 
a  study  of  the  Bannock  and  Shoshone  Indians,  has 
made  a  collection  of  war  bonnets,  dress  and  ac- 
coutrements worn  during  burial  ceremonies,  at 
their  ghost  dances,  and  at  their  religious  cere- 
monies. He  has  secured  complete  costumes  with 
which  to  dress  the  Indian  models,  and  will  make 
an  exhibit  of  the  training  and  treatment  of  cliil- 
dren,  burial  ceremonies,  religious  myths  and  tradi- 
tions of  the  race. 

Miss  Alice  C.  Fletcher,  who  holds  the  8haw 
fellowship  in  connection  with  this  department  of 
Harvard  University,  and  who  has  spent  several 
years  in  actual  life  among  the  Indians,  will  direct 
the  reproduction  of  types  of  Indian  habitations 
that  have  passed  out  of  use.  Mrs.  Zelia  Nuttall, 
an  assistant  of  the  Peabody  Museum,  is  transcrib- 
ing and  translating  Mexican  photographs  and  mak- 
ing drawings  of  Indian  houses.  She  has  discovered, 
in  a  library  in  Florence,  some  precious  old  manu- 
scripts of  the  time  of  Cortez.  which  contain  pictures 
of  Mexican  houses.  Edward  H  Thompson,  United 
Slates  consul  to  .Merida,  Yucatan,  intends  to  bring 
to  liie  exposition  a  native  Maya  house  with  com- 
plete furnishings,  a  Maya  family  and  a  native 
potter,  who  will  make  his  vessels  during  the  Fair. 


A  model  is  to  be  made  of  the  famous  Turner 
group  of  earth-workers  in  Ohio.  Ernest  Yolk  is 
working  in  the  Delaware  Yalley,  exploring  the 
ancient  argillite  workshop  recently  discovered 
and  is  getting  material  concerning  the  existence 
of  man  on  the  American  continent  in  remote  ages. 
United  States  Consul  Thompson  is  now  at  Uxmal. 
Yucatan,  making  moulds  of  portions  of  facades  and 
cornices  used  in  adornment  of  these  majestic  ruins. 

Of  the  structure  known  as  the  "House  of  the 
Governor  of  Uxmal,"  he  says,  "each  square  yard  is 
a  mosaic  gem.  .-V  section  of  this  structure  would, 
if  of  a  size  sufficient  to  show  the  symmetry  of  the 
design.be  a  revelation  to  many  who  believe  the 
mines  of  Yucatan  to  b,e  mud  piles  and  stone 
heaps." 

George  A.  Dorsey  is  working  at  Anco,  Peru,  and 
has  already  opened  tifty-three  graves  at  the  famous 
burial  place  at  .Anco,  and  taken  out  several  perfect 
mummies.  He  found  one  in  a  remarkable  state  of 
preservation — the  body  and  trappings  appearing  as 
if  they  had  been  buried  but  a  few  days.  In  the 
grave  with  the  body  was  a  pot  of  tish.  a  pot  of  corn, 
a  calabash  of  beans,  and  two  jugs  which  had  proba- 
bly contained  some  sort  of  beverage.  Over  the 
short Iders  of  the  body  was  a  beautiful  poncho. 

As  the  World's  Fair  is  to  be  an  exhilulion  of  the 
purest  and  highest  culture  of  American  people, 
much  depends  upon  the  three  elements  of  art,  eth- 
nology*anil  the  liberal  arts.  The  directors  under- 
stand this,  and  while  t;reat  attention  is  being  paid 
the  more  stirring  accomplishments  of  agricultural 
and  mechanical  arts  and  sciences,  these  finer  arts 
are  in  no  wise  neglected. 


DePART.ME.NT   of    Pl'BLICITV  .\M>  PrOMOTIO.N. 


One  of  the  most  important  departments  in  con- 
nection with  the  great  event  of  1S'J3  is  put  down  as 
the  Department  "f  Publicity  and  Promotion.  This 
is  the  editorial  <iepartment  to  which  come  all  mat- 
ters pertaining  to  the  exposition,  and  from  which 
is  issued  all  information  concerning  the  fair.  It  is 
under  the  supervision  of  Major  Aloses  P.  Handy, 
who  laid  aside  the  more  active  duties  of  general 
newspaper  work  to  give  the  directory  the  benefit  of 
his  knowledge  in  the  promotion  of  this  work.  Ilis 
department  is  conjposed  of  well-trained  writers. 
For  the  most  part  they  are  young  men  who  had 
their  journalistic  schooling  in  the  newspaper  nf- 
fices  of  (Chicago,  which  is  eijuivalent  to  saying  that 
they  understand  their  business.  In  this  depart- 
ment fourteen  languages  are  spoken  and  wrilleii, 
or  can  be  when  the  occasion  calls  for  it.  The  work 
of  this  department  is  of  great  importance  to  the 
success  of  the  World's  Fair  Aceurate  articles  on 
every  branch  of  (iK)ught  or  industry  to  be  repre- 
sented at  the  fair  a  re  written  in  this  department.  If 
there  is  to  be  an  exhibit  of  the  biKit  and  shoe  inter- 
est, an  article  is  prepared  in  English,  in  w  hich  every 
possible  fact  ill  riiiiiiH<-tioii  therewith  is  given,  from 
a  description  of  tin-  ImlldiiiK '>r  department  where 
Kiich  nn  industry  w  ill  be  i-xhibited  to  the  manner 
of  shipiiieiit  i>f  siich  gomls,  and  all  other  informa- 
tion which  an  exhibltnr  would  want.    This  article 


is  translated  into  French, German, Spanish,  Danish, 
Swedish,  Purliiguese, and  Italian.  Copies  are  made 
of  these  translations  and  sent  to  every  newspaper 
printed  in  the  language  named  which  is  devoted  to 
the  interest  discussed.  They  are  also  sent  to  every 
leading  mainifaci  iirer  in  the  world  whose  name  the 
department  has  in  its  possession.  What  is  true  of 
this  industry  is  true  of  every  one  which  will  be 
exhibited  here  in  1(>!>3.  Nothing  will  be  seen  at  the 
exliibition  which  has  not  or  will  mit  have  been  dis- 
cussed by  the  writers  of  this  department. 

Nor  is  this  more  than  a  beginning  of  the  duties 
rei|uired  of  the  workers  of  this  department.  A 
newspaper  in  (iermany  wants  a  special  and  an  illus- 
trated article  on  the  expositiiin.  A  newspaper  in 
Mexli'o  wants  a  special  article  prepared  mi  mining. 
A  newspaper  in  Denmark  wants  a  general  article  on 
the  fair,  a  description  of  the  grounds,  of  the  build- 
ings, of  the  means  of  transporting  articles,  and  so 
on.  These  applicatiiois  are  made  tii  the  Depart- 
ment of  Publicity  and  Promotion,  which  at  tince 
comnlies  with  the  rei|iiesls.  A  journal  in  India  re- 
cently asked  fur  and  obtained  an  illustrated  article 
on  .iacksnii  Park  and  the  buildings  which  are  in 
the  course  of  erection. 

There  is  also  an  exchange  list  of  every  daily 
newspaper  in  this  country,  most  of  the  weeklies, 
and  the  principal  ones   in  Europe.      When   these 
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pap<>r8  arrive  here  they  are  oaredilly  cxaiiiiiietl  by 
a  oorjis  of  clippers,  (list  iriot  from  the  writers,  wlio 
cut  out  every  iteui  of  m-ws  lu-arin);  on  the  exposi 
tion,  credit  it,  ami  pisn-e  il  in  »  soriip-t)ook.  wliioh 
IS  labelled,  so  I  hut  if  il  is  desired  to  know  wliai  the 
pa|>er  in  Kanichiitka  has  said  alx<ut  the  alTair  the 
article  will  he  found  in  the  serai)-book  with  the 
name  of  that  countrj  printed  upon  ii.  Thereare  at 
present  one  hundred  of  these  sorn|>-l)ooks,  most  of 
which  are  well  tilled  with  mattiT  pertaining  to  the 
cominsj  exposition.  After  the  exposition  shall 
have  become  a  ihiiii;  of  the  past,  these  hooks  are  to 
l>e  put  away  in  a  place  of  safety  where  they  will  he 
accessible  to  the  curious. 

There  havo  been  spread  upon  the  records  of  this 
department  the  names  of  4t),lX10  prominent  people 
throughout  the  world.  They  are  nieinbi-rs  of  legis- 
latures, Congressmen,  all  possible  exhibitors  in  the 
world;  consuls,  olHcers  of  the  Farmers'  Alliance, 
people  connected  with  arts  and  manufactures,  com- 
mercial and  education,il  ornanizations — each  one 
of  these  ijets  from  time  to  time  all  tiie  information 
gathered  by  this  ilepartment,  and  whatever  ijuer- 
ies  thev  make,  and  they  are  many,  are  answered  in 
the  fullest  and  most  courteous  way. 

(If  the  papcrson  the  list,  l,3(Xi  are  German,  (550 
are  French.  3.'iO  are  Portuguese,  750  are  Spanish, 
and  the  others  are  English,  Italian.  I'anish,  and 
Swedish.  The  English  ones  number  ii,30.  In  the 
large  room  above  the  editorial  department  are  men 
and  women  engagt-d  in  mailing  the  pamphlets 
printed  in  every  language  that  has  been  named. 
Not  only  pamphlets,"  t-.ut  every  article  bearing  on 
the  great  event.     There  are   150,000   various   docu- 


ments on  every  conceivable  topic  touching  the 
great  exhibit  in  this  department.  The  postage  ol 
this  section  of  .Major  llandy's  denartment  amounts 
to  over  |L'(K)  a  week,  and  a  good  deal  of  the  master 
goes  at  second-class  rales. 

There  is  a  room  set  aside  in  connection  with  the 
Publicity  and  Promotion  Bureau  for  reporters  and 
outside  newspaper  men  who  come  to  it  for  in- 
formation. Every  facility  is  afforded  the  press 
of  the  city  and  country  for  the  accumulation 
of  news  concerning  the  exposition.  For  the  pa- 
lters in  Milwaukee  and  adjacent  cities,  special  re- 
ports of  tlie  day's  doings  in  all  tlie  departments 
are  prepared  and  sent  out.  In  addition  to  this 
l)late  matter  is  prepared  and  sent  out  to  that  class 
of  papers  which  use  plate  matter.  In  these  plates 
are  all  tlie'  new  cuts  that  have  lieen  made  of  the 
grounds  and  buildings. 

The  statement  having  been  made  that  few  of  the 
foreign  countries  have  taken  any  interest  in  the 
ct)niing  exposition,  Mr.  Dorr,  assistant  to  Major 
Handy,  has  had  prepared  a  s^lieet  of  clippings  from 
the  foreign  jiress,  which  embraces  a  list  of  papers 
printed  in  London,  Liverpool,  Manchester,  Dublin, 
Plymouth.  Dundee,  Melbourne.  Gibraltar,  Frank- 
fort-on-the-Main,  Berlin.  Ilaniluirg,  Munich,  Bre- 
men, Vienna,  Berne,  St.  Petersburg,  Luxemburg, 
Stockliolm,  City  of  Mexico,  Milan,  Constantinoitle, 
Havana,  (iuatemala,  Panama.  Paris,  Kvora,  in 
Portugal,  and  other  cities,  each  of  wliieh  shows  the 
most  intense  interest  in  the  World's  i''air  to  be 
held  in  Chicago.  This  sheet  of  clippings,  printed 
in  all  the  languages  mentioned,in  this  article,  has 
been  scattered  broadcast. 


Grand  Dedicatoby  Cere.monies. 


While  the  World's  Columbian  Exposition  will 
not  be  formally  opened  until  May,  1893,  the 
buildings  and  grounds  will  be  dedicated  in  Octo- 
ber, lS;i2,  the  tour  hundreth  anniversary  of  the 
discovery  of  America  by  Columbus.  'The  cere- 
monious demonstrations  at  this  time  promise  to 
eclipse  anything  of  the  kind  ever  liefore  attempted. 

One  hundred  ami  Hfty  thousand  dollars  have  been 
appropriated  by  the  World's  Fair  directors  for  the 
dedicatory  ceremonies. 

The  plans  outlined  by  the  Committee  on  Cere- 
monies embrace  a  civic  and  industrial  display,  a 
military  parade,  dedication  services  on  Wednes- 
day, October  12.  a  grand  dedicption  ball,  and  one 
day  wholly  devoted  to  military  maneuvers,  in 
which  all  or  most  of  the  service  will  be  repre- 
sented. 

The  industrial  display  promises  to  be  the  greatest 
event  of  its  kind  ever  held  in  any  country.  The 
general  design  is  to  illustrate  the  growth  and  de- 
velopment of  America  during  the  last  400  years. 
The  first  itiree  centuries  will  l)e  devoted  to  histori- 
cal events,  which  will  be  correctly  reprf^diiced  on 
floats.  Careful  attention  will  be  given  to  costumes 
and  the  accurate  representation  of  the  historical 
characters.  The  last  hundred  years  will  illustrate 
every  great  industry  and  invention,  showing  the 
primitive  raethcjds,  the  gradual  improvement  and 
what  is  now  regarded  as  the  perfection  of  ma- 
chinery. 

One  of  the-  most  interesting  features  of  the 
World's  Columbian  Exposition  will  be  the  military 
diplay.  The  aggregate  organized  strength  of  the 
militia  of  the  United  States,  from  figures  compiled 
by  Lieutenant  R.  H.  Wilson,  of  the  Eighth  I'nited 
States  Infantry,  is  10fi,50fi  men.  From  the  zeal 
already  displayed  in  the  matter  of  inquiry  by 
military   commanders,  it   appears   that    25,000  of 


these  Slate  troops  will  answer  reveille  in  Washing- 
ton Park  at  sunrise  October  13,  1892.  The  Govern- 
ment of  tlie  I'nited  States  can,  without  detriment 
to  the  service,  order  something  over  ;!,(HI0  men  to 
rendezvous  for  four  days  at  Chicago.  A  proper 
balancing  would  divide  the  regulais  as  follows: 
Five  regiments  of  infantry.  2.000  men  ;  two  regi- 
ments of  cavalry,  1,000  men;  and  four  batteries  of 
light  artillery,  250  men. 

With  the  regular  contingent  to  hold  the  right  of 
line,  there  would  lie  in  the  marching  colnnin  28,250 
troops,  a  number  still  1,750  men  less  tiian  that 
whieli  made  up  the  Philadelphia  parade  in  1887. 
In  platoon  formation,  averaging  forty  privates  to  a 
company  and  twenty  to  a  platoon,  tlie  number  of 
men  given  would  sntlice  to  form  over  1,400  platoons 
and  to  make  a  procession  about  eiglit  miles  in 
length.  The  simplicity  of  the  regulation  uniform 
of  the  United  States  army  does  not  yet  mark  the 
clotliingof  the  troops  of  all  the  States,  and  blue  is 
not  by  any  means  the  only  color  to  be  seen  among 
the  militia.  There  are  nodding  plumes  on  dozens 
of  regiments  of  civilian  soldiers,  and  bearskin 
chapeaux  are  not  unknown.  Take  these,  with  the 
j  white  and  blue  of  the  infantry,  the  yellow  of  the 
cavalry,  the  red  of  the  artillery,  the  somber  black 
of  the  engineers,  and  the  almost  numberless  tints 
of  tlie  militiamen's  ajiparel,  and  that  array,  as  it 
swings  from  line  into  column,  will  present  a  sight 
that  will  be  an  ample  excuse  for  the  sounding  by 
Chicago  of  an  assembly  that  has  caused  troops 
from  the  North  and  South,  the  East  and  the  West, 
to  fall  into  line. 

General  Nelson  .\.  Miles  has  been  appointed  by 
the  War  Department  to  have  charge  of  tlie  military 
features  of  tlie  World's  Fair.  So  far  as  the  rhilicn- 
luru  ceremonies  are  concerned.  Gen.  Jliles  thinks 
there  should  be  15,000  troops,  10,000  of  the  National 
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Guard  and  5,000  of  the  United  States  regulars,  and 
be  has  alsu  suggested  that  in  the  parade  there  be 
2,000  Indians. 

The  iniiitarj-  ceremonies  will  probably  conclude 
with  an  attack  and  the  defense  of  a  fortified  posi- 
tion. There  would  be  ample  room  for  the  proper 
distribution  of  the  offensive  and  defensive  troops 
at  Washington  Park.  Young  Americans  would 
have  the  opportunity  of  witnessing  a  spectacle  now 
only  to  be  witnessed  on  rare  occasions  in  European 
countries. 

The  following  States  have  agreed  to  send  mili- 
tary delegations:  Colorado,  California,  North 
Dakota,  Kansas,  Indiana,  Ohio,  and  Pennsylvania. 
From  these  States  and  others  will  oome  the  pick  of 
their  militia,  and  Chicago  will  see  the  Ancient  and 


Honorable  Artillery  of  Boston,  with  its  253  years 
of  existence,  in  the  column  with  the  last  company 
of  Nebraska  militia  organized  to  protect  Ru.shville 
from  the  Sioux.  Illinois  will  be  represented,  of 
course,  in  full  force. 

The  possibilities  for  drill  and  dress  ceremonies 
at  .Jackson  and  Washington  Parks  are  unlimited. 
There  is  room  for  everytiiing,  from  the  "settingup" 
drill  to  the  evolutions  of  the  brigade,  and  it  is  the 
intention  to  take  advantage  of  the  troops'  mob- 
ilization to  drill  in  mass. 

Gen.  Miles  also  wants  the  exposition  in  1893  to 
have  90.0tK)  troops  present.  His  idea  is  to  establish 
a  military  camp  somewhere  in  the  suburbs  of 
Chicago,  and  hold  the  troops  there  at  least  thirty 
days. 


SCPPLEMEMTAL    InFORM.^TION. 


Legisi..\tive  Action  of  the  St.\te  dk  New  Yokk. 
— The  New  York  legislature  has  pa.'fsed  an  Act  "  to 
provide  for  the  collection,  arrangement  and  dis- 
play of  the  products  of  the  State  at  the  World's 
Columbian  Exposition  of  1S93,  and  to  make  an  ap- 
propriation therefor."  The  act  provides  that  the 
World'.s  Columbian  Commissioner-at-Large  and  the 
two  World's  Columbian  Commissoners  represent- 
ing the  State  of  New  York,  in  pursuance  of  the  act 
of  Congress  passed  in  April  last,  together  with  such 
female  managers  as  may  be  appointed  to  represent 
the  State,  and  twflve  commissioners  who  shall  be 
appointed  by  tlie  Governor  within  ten  days  after 
the  passage  of  the  bill,  and  who  shall  be  selected 
so  as  fairly  to  represent  the  agricultural,  manu- 
facturing and  commercial  industries  of  the  State, 
shall  constitute  a  Hoard  of  Managers  of  the  State 
of  New  York.  This  board  shall  meet  in  New  York 
City  on  a  date  to  be  named  by  the  Governor  and 
there  organize  by  the  elcctinn  of  a  president,  vice- 
president  and  secretary.  A  i|iioruln  for  the  trans- 
action of  business  shafi  consist  of  eight  members. 
The  managers  shall  serve  without  compensation, 
but  actual  nect'.-'sary  expen.ops  shall  be  allowed.  An 
Executive  Commissioner  shall  be  appointed  by  the 
board,  by  whom  his  salary  shall  be  fixed  and  his 
acts  shall  be  subject  to  their  supervision.  The 
board  will  be  reipiired  to  make  reports  from  time 
to  time  to  the  (iovernor,  and  proper  accounting  of 
monpy  expended  is  provided  for.  The  sum  of 
$300,0(10  is  appropriated  for  carrying  out  the  objects 
sought  to  be  accomplished.  It  is  Ihe  opinion  that 
the  appropriation  will  be  supplemented,  so  the 
amoiint  of  the  State's  contribution  may  be  increased 
to  at  lt*a,it  |5(X),(J<)il.  Toward  raising  this  amount 
the  Singer  Sewing  .Machine  Company  has  contril)- 
ufed  $10,m)0. 

Thk  Woiti.ii's  CoNOKKsH  Ar.\ii.iARv.  —  Many 
reunions  of  military  and  civic  societies  have 
boen  planned  !■)  takt-  pl.ice  during  the  progress  of 
thi>  Chiciigo  ('olumbian  Exposition.  In  order  to 
provide  fur  these  in  the  most  satisfactory  manner, 
there  has  been  organized  forninl  organizations, 
operating  under  official  recognition,  which  will 
havfcliurgeof  a  large  number  of  inlerestingevents. 

The  World's  Congress  .\uxiliary  is  an  organiza- 
tion authorizeil  and  supported  by  Ihe  Exposition 
corjiorntion  lor  the  purpose  oi"  l>ringing  to  (Chicago 
a  serie.i  of  world's  conventions  of  leaders  in  the 
various  deparlinents  of  liuman  progress  during  the 
Kxposllion  season  of  IW't.  The  .\uxilinry  has  also 
been  recognized  by  Ihe  loixernment  of  Ihe  I'niled 
Stales  a«  the  appropriate  agency  to  conduct  this 


imporant  work.  Its  general  announcement  has 
been  sent  to  foreign  governments  by  the  Depart- 
ment of  State,  and  an  approjiriation  on  account  of 
its  expenses  has  been  made  by  act  of  Congress. 

The  Auxiliary  c<insists  of  an  active  memliership 
of  persons  residing  in  Chicago  or  sulfrciently  near 
to  attend  committee  meetings  without  inconven- 
ience, and  a  non-resident  membership,  divided  in- 
to advisory  councils  of  the  different  departments  of 
progress,  and  honorary  and  corresininding  mem- 
bers. Each  committee  has  its  own  advisory  coun- 
cil, composed  of  the  eminent  leaders  of  the  world 
in  the  dei'artnient  to  which  it  relates.  Honorary 
and  corresponding  memliers  are  persons  not 
assigned  to  a  particular  department,  but  whose 
prominence  and  influence  make  their  aid  and  co- 
operation desirable  in  all. 

The  oliicers  of  the  Auxiliary  are  as  follows: 
President.  Charles  C.  Bonney ;  Vice-President, 
Thomas  B.  Bryan;  Treasurer,  Lyman  J.  Gage; 
Secretary,  Benjamin  Butterworlh, "  There  is  also  a 
President  of  the  A\'oman's  P.ranch  of  Ihn  .Auxiliary, 
Mrs.  Potter  Palmer,  and  a  ^■ice-Presidenl,  Mrs. 
Charles  Ileiirotin. 

Otiikh  Coi.tMDi.\.s  Fairs.  In  New  York  City 
the  Circulo  Colon-Cervantez,  a  Spanish  and  Snan- 
ish-Americnn  Society  will  celelirale  Ihe  landing 
of  Columbus,  t»clober  IL'.  ISVL".  with  a  grand 
historical  pageant  in  Ihe  streets  of  New  York, 
starling  from  the  }'.,ittery.  At  Central  Park  Ihe 
statue  of  Colimilms  «ill  be  unveiled  with  eeremon- 
ies.  A  general  illuniinalion  of  the  h(>uses  <  f  the 
city  will  lake  place  at  night.  At  the  head  of  the 
enterprise  is  Mr.  . I.  N.  Navarro,  consul  general  of 
Mexico,  X>  Broadway.  New  York  City. 

In  I'razil  .T  great  Pair  in  honor  of  Ihe  Anniver- 
sary of  the  discovery  of  America  will  be  held  under 
government  supervision  at  Kio  de  .Janeiro,  in 
November,  1.S!'2. 

In  .Spain  a  royal  decree  has  appointed  a  com- 
mittoe  to  organize  the  celel>ration  of  the  discovery 
of   America. 

In  Italy  there  will  be   held  at   Cienoa.  the  hirth- 

r lace  of  Columbus,  under  the  8ui>ervi»ion  of  King 
lumberl.  an  exhiliition  of  Aniericnn  and  Italian 
products.  .\  new  opera,  entitled  "Columbus" 
com|K>sed  by  Baron  rranehelti.  will  be  presented. 
There  will  be  opened  also  a  Museum  of  Columbian 
relics. 

In  ('olombia.  South  .\merica,  a  great  Fair  will 
beheld  from  .luly  'JO  to  October  .Tl.  I  S!I2.  At  the 
close  of  Ihe  Fair  Ihe  exhibits  will  be  transferred 
to  (he  Columbian  grounds  in  Chicago. 


W  0  U  M  S  —  W  r  il  T  E  M  H  E  K  (; 
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\V<)RM8,  an  island  with  nii  area  of  about  thirty- 

v:\  *iuare  mileg.  belonijint:  to  the  liiissiaii  j;'>vern- 

I  ;•  ;,i    •>(  Kslhoiiin.  iiiul   lyiiij;  to  thy  east  of  DiiKo. 

I I  ihrowi  out  iminiToiis  steep  iironioiituries,  round 
which  >lroi!^  currents  run.  so  that,  often  (or 
months  to>;ether.  it  is  out  olT  froni  :ill  intercourse 
\xith  the  neigliborin^  islimds,  a^  well  as  with  the 
•Msinlnnd.     A   stranger   is  a  rare  and  astonishing 

ion  on   this  island  ;  and  he,  in  his  turn,  ia 
-  irprised  at  the  peculiar  old  Swedish  dia- 
!•  1  ' , .  '.!•■  iirchitecture,nnd  the  manner  and  customs 
of  this  small,  poor,  hut  happy  insular  people. 

WHAXtil.Klv,  the  title  s'^"en  to  some  thirty  of 
the  most  successful  competitors  in  the  highest 
mathematical  examination  at  Cambridge,  answer- 
ing to  the  first  class  in  the  linal  inalhenuitical 
sciiools  at  Oxford.  The  examinal  ion,  formerly  held 
in  .lanuary  only,  takes  place  twice  in  the  year,  the 
Trijios  list  lieing  also  issued  in  .lune.  Miss  Phil- 
"■•■!' iarrett  Kawoett.  daughter  of  the  late  Post- 
r-lieneral  of  (ireat  Britain,  was  placed  "above 
■-.■nior  Wrangler"  in  Ifi^O,  and  thus  achieved 
an  extraordinary  success. 

WHICiHT,  .Myicon  B.,  member  of  Congress,  born 
at  Forest  I.nke.  I'a..  in  1847.  He  received  a  com- 
mon-school and  academic  education  ;  taught  school 
in  winter  of  Is<i.T-(;ti;  in  IStiti  was  clerk  in  a  bank  at 
.Susi|uehannu :  was  elected  assistant  cashier  of 
liank  in  1S67.  and  in  1869  was  elected  cashier, which 
IKisition  he  has  held  continuously  since;  has  been 
largely  interested  in  several  financial,  business, 
and  manufacturing  enterprises;  never  held  public 
otlice.  except  that  of  school  director,  until  he  was 
elected  to  Congress  in  1889.  He  was  reelected  in 
Is-iM. 

WHIGHT.  Sii.As,  statesman,  born  at  .-Vmlierst, 
-Mass.,  in  1795,  died  at  Canton,  St.  Lawrence 
.  county,  N.  Y.,  in  1S47.  He  graduated  at  Middle- 
bury  College,  Vt.,  in  1815,  and  after  admission  to 
the  bar  in  1S19  settled  at  Canton,  St.  Lawrence 
county,  N.  Y.  He  was  sent  to  Congress  in  1827, 
where  he  helped  to  frame  the  tariff  of  IS28,  which 
he  afterwards  considered  "a  great  error."  In  1833  he 
was  sent  to  the  I'nited  States  Senate  for  an  unex- 
pired term  and  wa?  rei-leoted  in  K«37  and  1843.  In 
this  body  he  won  a  high  reputation  and  the  compli- 
ments of  Webster  and  Henton  entitled  him  "the 
Cato  of  the  Senate."  He  supported  President 
Jackson's  measures,  opposed  the  United  States 
bank,  and  voted  for  Clay's  compromise  bill.  He 
favored  Van  liuren's  bankrupt  bill;  supported  the 
tariff  bill  of  1841',  and  the  bank  vetoes  of  President 
Tyler.  In  1844  he  became  governor  of  New  York, 
which  post  he  held  till  1847.  After  this  he  retired 
to  his  farm  in  Canton,  which  he  cultivated  with  his 
own  hands. 

WHITKR,  a  term  rather  vaguely  applied  in 
Scotland  to  a  law  practioner,  or  to  the  clerk  of  a 
law  practioner.  In  Aberdeen,  this  class  of  law- 
agents  adopt  the  name  of  Advocates,  in  virtue  of 
an  old  usage,  which  has  latterly  had  the  authority 
of  a  charter. 

Wf'RTEMBKRG,  Ki.vodom  of.  For  general 
article  on  WCktembero  see  Britannica,  Vol.  XXIV, 
pp.    H99-702. 

The  population  of  the  eight  largest  cities  was  as 
follows : 


rirr, 

H. 

I.,......-     . 


1SR.5. 
125,901 
.•«,iilO 

-T.T.Vj 
■2S,biVi 


1885 

Canstatt 18,031 

Rcutllngen 17,.S19 

I.miwiiisburg 16.201 

liuiiind i5;{-2i 


Wijrtemberg  has  an  area  of  7,619  square  miles ; 
total  population  in  1885,  1,995,185  divided  into 
four  "circles"  as  follows: 


Kkkike. 

Area 
iu  Su. 
Mllux. 

Population. 

1880. 

1885. 

l.'.-.W 
l.Mil 
■J.(K)( 
2,150 

622.912 
472.;.'>8 
407.l'il:i 
467 ,835 

639,398 
475.277 
4O5,0.S'> 
475,438 

m.uk  t'orcst  (Schwarrwald). . . 

Jllk'St     

I>aniil)C  (Ooirnii).. 

Total 

7,619 

1.971,118 

1,995,188 

The  increase  of  population  between  1880  and 
1885,  amounting  on  the  whole  to  only  l).24  per  cent, 
per  annum,  varied  greatly  in  tlie  foiir  circles. 

Co.vTiTiTioN  .\ND  GovEKNMKNT. — The  present  Con- 
stitution has  been  in  force  for  many  years.  It  vests 
certain  powers  in  the  Landstiinde,  or  two  "Es- 
tates" of  the  realm,  called  together  every  three 
years,  or  oftener  if  necessary.  The  upper  cliam- 
ber,  or  house  of  standesherren,  is  composed  of  the 
princes  of  the  royal  family,  of  the  heads  of  twenty 
mediatised  houses  which  were  before  180(i  endowed 
with  votes  in  the  imperial  diet,  and  a  number  of 
members  nominated  by  the  king  hereditarily  or 
for  life,  which  number,  however,  must  not  exceed 
one-third  of  that  of  the  (wo  other  ealegories  (there 
are  now  nine,  two  heredilary).  The  second  cham- 
ber, or  house  of  deputies  (Abgeordneten),  consists 
of  thirteen  members  of  the  nobility,  elected  by  the 
ritterscliaft  (equestrian  order)  of  the  kingdom; 
six  dignitaries  of  the  Evangelical  clergy  ;  three  dig- 
nitaries of  the  Catholic  clergy  ;  the  chancellor  of 
the  University  of  Tiibingen,;  and  seven  deputies  of 
towns  ("gute  Stadte"),  and  sixty-three  of  di^^tricts 
("  Obehiipter"), elected  ]<y  all  citizens  over  twenty- 
live  years  of  age  by  secret  ballot.  All  the  members 
of  the  second  chamber  are  chosen  for  six  years, 
and  they  must  be  thirty  years  of  age;  property 
qualification  is  not  necessary.  The  president  of  the 
upper  chamber  is  appointed  by  the  king,  the  vice- 
president  is  elected  by  t  lie  chamber  from  among 
the  heredilary  members;  the  president  and  vice- 
])resident  of  the  second  chanilier  are  lioth  elecled 
by  the  deputies.  The  debates  of  lioth  chanibc  rs 
are  luiblic.  Whenever  the  chambers  are  not  sit- 
ting they  are  represented  by  acommitteeof  twelve 
persons,  consisting  of  the  presidents  of  both  cham- 
bers, two  members  of  the  upper  and  eight  of  the 
lower  house.  A  special  court  of  justice,  called 
the  StaatsGerichtshof,  is  appointed  guardian  of 
the  constitution.  It  is  composed  of  a  president 
and  twelve  members,  six  of  whom,  together  with 
the  president,  are  nominated  liy  the  king,  while 
the  other  six  are  elected  by  the  "combined  cham- 
bers. 

The  executive  of  the  kingdom  is  a  ministry  of 
state  composed  of  six  ministerial  departments. 
The  heads  of  the  six  departments  are  the  ministers 
of  justice;  of  foreign  alTairs  and  the  royal  house, 
to  whose  province  belongs  also  the  administration 
of  the  state  railways,  i)osts,  and  telegraphs;  of  the 
interior;  of  public  education  and  ecclesiastical 
aBTairs  ;  of  war;  and  of  finance.  There  is  also  a 
privy  council,  of  which  the  ministers  are iiiembers, 
and  which  the  sovereign  has  a  right  to  consult  on 
all  occasions. 

rf)r  adnnnistrative  purposes  the  country  is 
divided  into  4  provinces  (Kreise),  64  districts 
(Oberiimter),  and  1,911  communes  (Gemeinden  . 

Rkioni.no  King  and  Royal  Family. — King  A\'il- 
helm,  son  of  Prince  Friedrich  of  Wiirtemberg  and 
Princess  Katharine,  sister  of  the  late  king  who 
died  Oct.,  18!>1.  He  was  born  Feb.  25,  1S4S,  and  was 
heir  presumptive  to  the  crown.     He  was  married 
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Feb.  15.  1S77.  to  Princess  Marie  of  Waldeck,  who 
died  April  30,  1882,  leaving  a  daughter.  Princess 
Pauline,  born  Dec.  1?>,  1877.  He  was  married  again 
April  8,  1886.  to  Princess  Charlotte  of  Pchaumburg- 
Lippe. 

Aunt  of  the  King. — Princess  Augusta,  born  Oct. 
4,  1826;  married  June  17,  1851,  to  Prince  Her- 
man of  Saxe-Weimar.  general  of  the  cavalry  in  the 
Wutemberg  army.  Issue,  (<  ur  sons  and  two 
daughters. 

Consing  o;  ihe  Latf  King. — I.  The  late  Duke  Alex- 
ander, born  Sept.  9,  1804,  died  July  5,  1885,  the  son 
Duke  Ludwig  of  Wiirtemberg,  grand-uncle  of  the 
King;  married  May  2.  1835,  to  Claudine,  daughter 
of  Count  Rbedey  of  Transylvania,  created  Countess 
von  Hohenstein ;  widower  Oct.  1,  1841.  Issue  of 
the  union  are  three  children ;  1.  Claudine,  Princess 
of  Teck.  born  Feb.  11.  1836.  2.  Franz,  Duke  of  Teck, 
born  August  27,  1837  ;  married  to  Princess  Mary  of 
Cambridge,  June  12,  1S66.  3.  .\malia,  Princess  of 
Teck,  born  Nov.  12,  18.38;  married  Oct.  24,  1863,  to 
Count  Paul  Hiigel,  formerly  captain  in  the  Aus- 
trian cavalry.  II.  Duke  Wilhelm,  grandson  of 
Duke  Eugene  of  '\V(irtemberg,  grand-uncle  of  the 
king,  born  July  20.1828;  master  of  ordnance 
(Feldzeugmeister)  in  the  service  of  Austria,  com- 
mander-in-chief of  Galieia  and  the  Bukovina  at 
Lemberg.  III.  Duchess  Alexandrine  Mathilda, 
sister  of  the  preceding,  born  Dec.  16,  1829.  IV. 
Duke  Nicolaus,  brother  of  the  preceding,  born 
March  1,  1833;  married  May  .8.  1868,  to  his  cousin, 
duchess  Wilhelinine  of  Wiirtemberg.  born  .Fuly  11, 
1844,  daughter  of  the  late  Duke  Eugene  P>dman. 

The  former  duchy  and  electorate  of  Wiirtem- 
berg was  erected  into  a  kingdom  by  the  peace  of 
Presburg,  1805,  and  l>y  a  decree  of  Jan.  1,  1806. 
The  civil  list  of  thi'  king  amount?  lo  l,7!»6.2nO 
marks,  or  :f44'.i,0.iO  with  additional  grants  of  293,!i60 
marks,  or  |73.49().  for  the  other  members  of  the 
royal  family. 

Revenue,"  Exi'ENriiTiBE.  am>  Prni.ic  Dicbt. — The 
revenue  in  IsiKJ  was  marks  ;  the  estimated  expendi- 
turesin  l.'*!*l  agirregated  61.(M0,!iS(i. i)f  which  amount 
about  one-third  was  to  me(>(  the  interest  on  Ihe 
public  debt.  On  Ai)ril  1.  18!t0.  the  capital  of  the 
public  debt  was  estimated  to  amount  to  4.30.7.S1.()05 
marks,  of  which  the  bulk  bears  interest  at  4  per 
cent,  and  most  of  the  balance  at  4'^..  The  debt  of 
the  kingdom  is  divided  into  two  portions — namely, 
the  general  debt  and  Ihe  railway  debt.  The  latter, 
forming  by  far  the  largest  portion  of  the  total, 
amounted  to  .38.S,140,202  marks  on  April  1,  ISIHI. 
The  total  debt  amounts  to  aliout  ^54  per  head  of 
the  population,  and  the  charge  (interest  and  sink- 
ing fund)  for  ISiKVOl  to  20,*i5.2ii:i  marks,  or  over 
%2.'^  per  head.  The  net  income  of  the  railways,  all 
expenses  deducted,  amounts  to  14,526,6K5  marks, 
covering  82  per  cent,  of  the  interest  charge  of  the 
whole  public  debt,  but  not  the  entire  interest 
charge  of  the  railway  debt  alone,  which  amounts 
to  15.S6 1.736. 

PiRi.ii  Inhtbi-otion. — Education  is  compulsory 
in  Wiirtemberg.  and  there  must  be  one  public 
Bch'rfil  (ir  more  in  every  commune.  .\<'ri>rcliMg  to 
recent  iilhcial  rt-turns  there  is  not  an  individual  in 
the  kingiliim.  alKive  the  age  of  ti-n.  unable  to  read 
and  writt'.  There  an-  alxive  2,<n*l  elementary 
public  schools  with  IK-<'i)  4,41t6  teachers,  attended 
hy  324,K.'53  pupils  ;  76  Ftealschulen  wil  li  ■R.o.'.S  pupils  ; 
«K  grammar  «cho.iln  with  2;i.34  pupils;  17  classiral 
coljegen  (gymnnHiai.  of  which  four  are  training 
colh'ges  for  Ihe  I'rMlcHtant  cliTgy.  anil  7  lyceums, 
having  n.'WfiMoKelhiT  6,«r>'.'  •<chiiliirs.  The  wlmle 
educational  system  i*  rompli'Icd  by  the  fniversily 
of  Tiiiiingun  'foundfd  in  lt77j.  There  are.  besides, 
the  Technical  fiiiversily  (  Piilylechnicum)at  .'^liitt- 


I  gart,  and  several  other  agricultural  and  otherspec- 
I  iai  institutes.  The  funds  appropriated  by  the  state 
1  to  educational  purposes  amounted  in  1889-90  to  5.- 
i  543,725  marks,  not  including  the  sums  bestowed  on 
I  public  schools  by  the  parishes  or  out  of  the  rev- 
I  enue  of  foundation. 

jVrmv. — The  total   strength   of   the   AViirtemberg 

corps    d'arm^e  (the    13th   of  Germany;  is    on    the 

I    peace  footing,  April  1.  20,760  men,  3,786  horses,  and 

96  guns.  In  lS8,s-89  there  were  7.480  recruits. 
!  'WUKZEX,  a  small  walled  town  of  Saxony,  fif- 
teen and  a  half  miles  east  of  Leipzig,  picturesquely 
situated  and  surrounded  by  romantic  valleys,  on 
the  Mulde,  here  crossed  by  two  bridges.  It  is  a 
station  on  the  Leipzig  &  Dresden  Railway.  Pop- 
ulation about  7,200.  employed  in  brewing,  bleach- 
ing, weaving,  and  hosiery-work. 

WYANDOTTE,  a  town  of  Kansas.  See  Britan- 
nica.  Vol.  XXIV,  p.  704. 

WYANDOTTE,  a  town  in  Wayne  county,  Mich., 
on  Ihe  Detroit  River.  It  has  important  rolling- 
mills,  blast-furnaces,  and  smelting-works.  Popula- 
tion in  1890.  3,798. 

WYMAX.  Jeffries, anatomist,  born  at  Chelms- 
ford, Mass..  in  1S14,  died  at  Bethlehem,  N.  H.,  in 
1874.  He  studied  medicine  at  Harvard,  and  anat- 
omy at  Paris  and  London.  In  1843  he  became 
professor  of  anatomy  and  physiology  at  Hampden 
College,  Richmond.  Va..  and  in  1847  he  was  ap- 
pointed to  the  chair  of  anatomy  at  Harvard,  which 
position  he  occupied  till  his  death.  He  then  began 
the  formation  of  the  Museum  of  Comparative  Anat- 
omy with  which  his  name  is  associated.  In 
its  behalf  he  was  wont  to  make  long  voy- 
ages in  America.  Europe  and  Asia.  On  the 
foundation  of  the  Peabody  Museum  of  American 
Ethnology  and  Archaeology  at  I'ambridge  in  l.'^66. 
he  was  chosen  its  curator,  which  office  he  also  held  , 
till  his  death.  He  was  a  member  of  several  scien- 
tific societies,  and  wrote  numerous  papers  on  ana- 
tomical and  physiological  subjects. 

WYOMING, "St.^te  of.  For  general  article  on 
Wvo>iiN(i.  see  Britannica.  Vol.  XXIV,  pp.  712-713. 
The  United  Stales  Census  of  1S90.  reported  the 
area  and  population  of  the  State  of  Wyoming  as 
follows:  Area.  97..''90  siiunre  miles;  population. 
60.705.  The  net  income  during  the  decade  was 
39,916, or  192,01  percent.    Capital.  Cheyenne. 

Aonicfi.TiB.Ai.  .\M)  MiNixo  I.vDfSTUiKs. — Wyom- 
ing is  Jhe  eighth  in  size  of  all  the  Slates,  and  con- 
tains 62.646,120  acres,  or  nearly  KXl.tXKI  sijuare  miles. 
Of  this  vast  domain  it  is  estimated  th.^!  between 
I1'.('(I0.(»(M1  and  lo.oOo.OlX)  acres  can  be  successfully 
cultivaled.  and  that  nearly  10,(XHUXK)  acres  are  as 
yel  covered  with  timber. 

The  governor,  in  his  report  to  the  Interior  De- 
parln.enl  in  l.SiH).  slated  that  while  the  contraction 
of  the  open  ranges  and  other  causes  has  lessened 
the  cattle  industry  in  Wyoming,  il  still  remains 
tlie  chief  industry  ;  at  present  comprising  nearly 
one-half  of  the  total  wealth  of  Ihe  State.  The 
grade  of  cattle  has  been  imi)roved,  and  better 
modes  of  management  are  being  adopted.  He  Im>- 
lieves  that  ultinialely  slnck-farniing,  or  Ihe  com- 
l)ination  of  agriculture  and  stock-raising,  will 
greatly  increase  the  total  number  of  call le,  their 
quality,  and  prolils  to  tlu'  ."slate. 

Sheep- raising  is  now  established  on  a  permanent 
and  paying  baajg. 

The  mining  industrv  of  Wyoming  presents  per- 
haps the  greales  possibility  of  any  of  its  resources 
There  are  not  only  Ihe  precious  melals  but  inci 
haimlible  qininlities  of  coiil.  petroleum,  iron,  and 
soda.  There  is  also  a  long  list  of  niher  mini-rals 
which  are  fonnil  in  large  (leiiosits.  also  n  large  va- 
riety of  building  stone*.     The  area  underlaid    with 
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.•..:il  t'\.-.->  lis  ;'.0.00il  square  niiloii.  iloiililo  thp  coal- 
u  •\A>  III  IViinsylvaiiia.  Muri-  liiaii  '.'.(HHl.tHKl  Ions 
ar.-  iiiiiiiially  iiiiiied,  i'\o<V'iliiin  :f5,lKKl.WK)  in 
valin'.  A  nuinlitT  of  oil-wflls  liave  lu-en  opeiii-il, 
anil  only  await  lielli'r  transportation  fai-ililies  for 
Jevflopment. 

Tlio  wi'allli  of  the  Slate  was  estimated  December, 
ISW),  at  ♦liX>,tMH).t'«K1.  ami  its  total  lioiiiled  indebted- 
ness. »;^Ji>.l»tK> ;  it  Imdno  (ioatini:  delil.  The  finan- 
cial slaiuiini;  of  the  ."^tate  was  liiaii.  Us  bonds 
liearinit  t;  per  cent,  annual  interest,  solR  at  above 
12  per  cent,  preniinni. 

EiiirATioN.— (.'onipnlsory  education  is  the  law  of 
Wyoining  and  a  hi^ii  standard  in  public  schools  is 
to  he  inaintniiied.  Wyoming  Tniversity  at  Lara- 
mie offers  free  the  benefits  of  hijjiier  education. 
The  Stall'  has  derived  much  benelit  from  the  Con- 
({ressional  .Vet  of  Aug.  ;».  K'v'^S,  providing  for  the 
feasiiii;  of  the  school  lands. 

I'OITI,  VTION    OF   ClIIEP    ClTIE.S   AM)    Tow.v.s. — The 

(lopulation  of  the  eight  cities  and  towns  having 
each  over  I, IKK)  inhabitants  in  l.SilO  was  as  follo\vs 
in  the  order  of  their  rank,  there  is  also  given  their 
population  in  1S,S(».  and  their  increase  during  the 
decade. 


CITIM  AND  TOWNS. 

COl'NTIKS. 

1890. 

18SU. 

Increase. 

■  y 

1.., .ty 

Kraii-ttMii 
Kew   t'A^tlf 

Carbon 

Bnllalo 

Ijiramlc. 

AlbHuy  

Sweetwater  . , .  - 

Carbou  

I'lnta 

Weston 

Carbon 

11,690 

.S,406 

1.99,1 
1.7!.'i 
1,140 
1,087 

S,4.t6 
2.696 
763 
1.4.il 
1577 

365' 

8.234 

3,r,92 

2,(V13 

784 

718 

1,715 

775 

1.087 

Counties. 


.^U.uny. 
Hit:  Horn 
CaHjon 
Converge. 
Crook 

Krcmout 
Jobnsou,. 
lAramie. 
Natrona 


Sheridan. 
Sweetwater 
einta.. 
Weston . 


4,500 
12.260 
7,80(1 
6.600 
5.2.')0 

12.000 
4.(1(10 
7,025 
5.475 

2,775 
10.2S0 
14,820 

4,830 


1890. 


8,865 


6.3ly7 
2.738 
2,338 

2,463 
2,«7 
l(i.777 
1,094 

1,972 
4.iMl 
7,881 
2,422 


(;37 
6,409 


2,561 
2.879 


.'VkEA  and  PoPfl.ATIOS  OF  WyOMI.NU  BY  COUNTIES. 

—The  subjoined  table  gives  the  land  area  in  square 
miles,  and  the  population  of  the  new  State,  by 
counties  in  1S90: 


.Since  l.SSO  six  counties  hate  been  formed  from 
parts  of  Other  counties:  Fremont  in  1HH4  from 
Sweetwater,  Sheridan  in  1.S87  from  .Johnson,  Con- 
verse in  1S.S7  from  Albany  and  I.aramie,  Weston  in 
iffM)  from  Crook,  Xatrona  in  I WK)  from  Carbon, 
and  Hig  Horn  in  1H90  from  l'"remont,  .Tohn.son,  and 
Sheridan.  The  supervisor  of  census  for  the  State 
of  Wyoming  in  districting  the  State  paid  no  atten- 
tion to  the  limits  of  tlie  new  county  of  Big  Horn  ; 
consequently  the  population  of  that  county  is  in- 
cluded in  the  population  of  the  counties  from  which 
parts  have  been  taken  to  form  it.  In  other  cases, 
where  parts  of  counties  have  been  taken  to  form 
new  counties,  the  population  of  the  original  coun- 
ties is  given  as  returned  under  the  census  of  is.so. 
Comparison  is  thus  made  between  one  area  for  1880 


IiMiia  . 

a-VH 

Ilanlia.. 

2(i« 

Siirtiluk'a . 

274 

DouKlas   . 

4»; 

Liisk.. 

25: 1 

SiiiKianee 

,      .  Sir. 

Lander 

.Wu 

Fort,MeKinuey 

291 

and  a  decreased  area  for  I.-^IK).     In  all  llic  ciuiulics 
in  the  Slate  large  increases  are  shown. 

I'oi'i  i.ATiox  OK  Mixnii  Civil.  DIVISIONS. — The  pop- 
ulation of  the  other  civil  divisions  of  Wyoming  re- 
ported by  the  censu(iof  18!K)  as  follows: 

Fort  I).  A.  RuRscll 5.')3 

Casper .'i44 

HiKllorii. 2^7 

Sheridan.  281 

t;reen  KiverClty 72:( 

Kort  HrldKer 295 

YellowdtoiieNatioimll'ark  407 
Cainbi-ia 329 

MOVNTAIS    Kl.KVATION    I.N    WVIIMI.NO. 

I'll  t.  Feet. 

Mount  Sheridan 18,691 

.790     Atlantle  Peak  of  Wind 

,400         Uiver  KaiiKe 12,700 

Vout's  Peak.  Slioshouu 
,090         Hance        11.700 

Soda  I'eak 9,68:) 

,;116      Whisky   Peak 9,27.1 

Seineuoe   I'eak.   of   the 
,500        Kaillesiiake  Kange...    9,930 

Washakie  .Needles,  Owl 
,490         C  reek  KauKe 12,253 

Black    Hulte,    I.araniie 
,570         Range II.OOO 


Fremont*.-*  Peak  of  the 
Wind  Kiver  Kange 13 

Wind  Kivei-   I'eak 13, 

Ciraud  Telou  Peak  of 
the  Teton    ilangc  . 

.Mount  Wa.sliliurn  of  the 
S'ellowstoue   Range. 

Index  i'eak.  Shoshone 
Range  

Wyoinin.i:  Peak,  of  Wy- 
oming iiaiige. 

Gros  Ventre  Peak,  of 
Wind  Kiver  Range    .11 


Otiikk  Ai.TiTi'DKs. — The  following  table  compiled 
from  local  sources,  give  the  heights  of  the  various 
cities,  towns,  camps,  and  forts  in  the  State  of 
Wyoming : 


Names.  .\llitude. 

ftTl. 

Archer 6,0,'W 

Asi.en 7.809 

Almv 6,820 

Atlantic  City 7,666 

Barrel  Si)riug3 U,8ol 

Baxter 6.300 

Bitter  Creek 6,67u 

Bhick   Butte 6,54,s 

Boleter 4.32.) 

Bridger 6.75>> 

Brvau , 6,32:1 

Buford 7,808 

Camp  Brown 5,147 

Camp  Brown 6.4'.w 

Camp  Stnmbaugh 7.767 

Camp  Walbaeh 6,449 

Carbon 6.73ti 

Carter «.530 

Chevcune 6.075 

Cheveune  Signal  Bureau  6,0jn 

Church  Jinttes 6.29.S 

Como '''(''.'l 

Cooi>er's  J.ake 7.(tii] 

Crestou 7,020 

Dana '',878 

Devil's  Gate 6.02H 

Egber 5.307 

Encampment  meadows.  8,171 

Evanston 6,870 

Fairbank 4.620 

Fillmore 6,885 

Fort  Bridger 6,753 

Fort  Fettermau 4.97.i 

Fort  l.aramie 4.519 

Fort  Russel Ii(&> 

Fort  Steele 6.841 

Gardner'sRivcrSp*  6.100100,500 

Gevser  Basin  Lower'*.  7.2-i« 

Gevser  Basin,  Upper*. . .  7,41HJ 

Granite  Canon 7.327 

Granger 6,252 

Green  River 6,124 

Greeuvilie (wV> 

Hallville 6,.'->9ii 

Hampton 6.500 

Harney 7,882 


Names.  Altitude. 

Feci. 

Hartville  4,700 

Hazard..- 6,357 

Hillsdale 5,62ti 


7.0UU 
6,187 
6.000 
7.143 
6,900 


6,200 
7.100 


Howell. 

Iiuiependence  Rock.. 
Jackson's  Hole 
Laramie  City 
Latiuim  ...   ." 

Lander 

Lawrence 

Leroy  

Lookout 7,184 

.Marstou 6,246 

.Mediciue  Bow 6,560 

Miller 5,908 

Millis •.  6,790 

Miser 6,824 

Mud  Volcauoes* 7,712 

Otto 6.754 

Pacific  Springs  ...    .   .  7,114 

Percv 6,955 

Pied'mout 6,600 

Pierre's  Hole 6,516 

Piue  Bluff 6,400 

Point  of  Rocks 5,061 

Kawlius 6,7m 

Red  Buttes 7.S60 

Red  Desert 6.703 

Rock  Creek 6.702 

Sand  Creek 

St.  .Marv's 6,265 

Suit  Weils 6,7.53 

Separation 6,897 

Shermau 8,269 

Simpson 6,904 

South  Pass 7,857 

Sulphur  Springs'* 7,088 

Sundance 

Sweetwater  Bridge 7,000 

Table  Rock 6,881 

Three  Crossings 6,134 

U  alback  Springs 6,297 

Wulcoti's 6,800 

Washakie 6,691 

Wilcox 7,033 

Wyoming  City 7,086 


*  In  Yellowstone  National  Park. 


Bkiei'    Htstoiiic   OuTi.i.NB.— The   largest   portion 
of  Wyoming  territory  was  a  part  of   the  Louisiana 
Purcliaseof  ISdl!.    .\  trading  post  was  established  at 
Fort  I.; 
section  \vasac(ii 


liaseof  IS(i:!.  .\  trading  post  was  established  at 
I.aramieiii  l8o4.  A  portion  of  the  .soiitli western 
un  wasac(iuiredfromi\Iexicoin  1S48.  Wyoming 
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was  organized  a  Territory  in  1868,  being  taken  from 
portions  of  Dakota.  Utah,  and  Idaho.  The  Indian 
war,  in  which  the  Sioux  destroyed  Gen.  Custer's 
force  in  the  Black  Hills,  took  place  in  1876.  The 
Yellowstone  National  Park,  embracing  3.312  square 
miles,  and  located  chiefly  in  the  northern  corner  of 
Wyoming,  was  set  apart  by  Act  of  Congress,  in 
18^2.  See  Yellowstone  National  Park  in  these 
Revisions  and  Additions,  also  in  Britannica,  Vol. 
XXIV,  pp.  73«>-8.  3Sth  Delegated  Convention  met 
at  Cheyenne,  Sept.  2,  1889,  and  adopted  a  constitu- 
tion and  an  address  to  Congress.  Wyoming  was 
admitted  as  a  State,  July  11,  1890. 

List  of  Governors. — The  following  is  a  complete 
list  of  the  governors  of  Wyoming,  with  the  dates  of 
their  olKcial  service. 

Tebb;torial  Goveenors. 

John  A.  Cumi.bell 1S69-75  I  William  Hale 1882-85 

Johu  M.  TbiiTer 1S7.>-7S  |  Francis  E.  Warren 1885-86 

John  W.  Hojrt  IM^-sS  |  Thomas  Moonlight 18S6-S9 

Irancis  E.  Warreu,  1889-90. 

State  Governoe. 

Amos  W.  Barber.  1890-93. 

The  governor's  salary  is  $2,600. 
Progress    of    Popilation     bv    Decades. — 1870, 
',118;  1880,  20,789;  1890,  60,705. 


For  numerous  other  items  of  interest  relating  to 
I   the   State  of  Wyoming     see   the    article   Unitei> 

States,  in  these  Revisions  and  Additions. 
I       WYTHE.     George,    statesman,    signer    of     the 
1    Declaration   of  Independence,    born   in  Elizabeth 
City  county,  Va.,  in  1726;    died  at  Richmond,  Va., 
in  1806.     His  parents  died  while  he  was  young,  and 
left  him  in   the   control   of  a   large  fortune  which 
led   him    to   dissapation.    At   thirty   ht>  began  to 
I   study  law  %nd  was  admitted  to  the  Virginia  bar  in 
1757.    He  became  an  ardent  patriot.    Asa  mem- 
,   ber  of  the  House  of  Burgesses  he  acquired  great 
I   influence.     In    1775-7    he   sat    in    the   Continental 
j   Congress,  and  was  very  out-spoken  for  independ- 
!   ence,  and  a  vigorous  prosecution  of   the  war.     In 
177i)-S9   he  was  professor  of  law  at   William  and 
Mary  College.    In  December.  1786.  he  was  chosen 
a  member  of  the  convention  that  framed  the  Con- 
stitution of  the  United  States.     In  the  latter  part 
of  his  life,  he  emancipated  his  slaves  and  furnished 
them  with  means  of  support  until  they  learned  to 
take  care  of  themselves.     In   1786  when  the  court 
of  chancery  in  Virginia  was  reorganized.  Wythe 
was  made  sole  chancellor.    While  still  exercising 
the  duties  of  this  office  he  was  poisoned, — It   was 
supposed  by  his  nei)hew.    Jefl'erson  said  of  Wythe- 
that  "no  man  ever  left  a  character  more  venerated 
than  he." 


X 


XANTHELNE-XENIA 


XANTHEIXE  and  Xanthine  of  Flowers, 
The  coloring  matters  of  various  flowers  have  been 
carefully  examined  by  Fremy  and  Cloez.  who  be- 
lieve that  various  tints  may  be  referred  to  three 
distinct  substances,  of  which  one  is  of  a  blue  or 
rose  color,  while  the  other  two  are  yellow.  These 
pigments  have  received  the  names  of  f'/nnivf, 
Xanlhinr,  and  Xnnthtinf;  the  flrst  being  derived 
from  the  Greek  kyniins,  sky-blue;  and  the  last 
two  from  rniitlins,  yellow.  None  of  these  sul> 
gtancea  have,  however,  Vieen  extracted  in  a 
puri'  condition,  and  hence  nothing  definite  can 
be  staled  regarding  their  composition  or  proper- 
ties. 


XANTHIPPE,  the  wife  of  Socrates,  who  lind  the 
reputation  of  having  been  an  arch-tcrniapnnt, 
doubtless  not  without  some  finindation.  It  ought, 
however,  to  be  remembered  that  her  naturally  in- 
firm temper  must  have  been  not  a  little  tried  by 
the  small  concern  manifested  by  Socrates  in  the 
regulation  of  his  domestic  affairs.  He  himself,  it 
is  Known,  had  completely  mastered  his  naturally 
strong  appetites  and  passions,  and  had  acquired  a 
temper  of  pcrfi-ct  serenity.  She  appears  to  have 
really  loved  her  husband,  and  heat  his  death  com- 
mitted her  tenderly  to  the  care  of  his  friends. 

XENIA.  a  city  of  Ohio.  Po|iulntioii  in  1890> 
8,146.    Sue  Britannica,  Vol.  XXIA  ,  p.  718. 
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YALK  rNIVEKSlTY.  see  Collkoks  and  Uni- 
versities IS  I'siTED  States  in  these  Revisions  and 
Additions. 

YAXKKE.  Yankee  nnoni.E.  Yankee,  the  popu- 
lar name  for  a  New  Knglander  in  Aiiierioa. 
was  in  its  origin  a  eorniption  of  the  word  English 
as  prunouncfd  liy  tlie  Indians  (Yoiiphies,  Yangliies, 
S'ankeesi.  It  seems  to  have  lieen  tirst  applied 
aliout  1776  l>y  the  British  soldiers  as  a  term  of  re- 
pmach  to  the  New  Englanders,  who  themselves 
afterwards  adopted  it. 

The  air  known  as  Yanife  Doodle  was  originally 
.Yoiii-c< /'uix'/f-,  and  is  as  old  as  the  time  of  Crom- 
well, to  whom,  under  that  name,  the  doggerel 
words  belonging  to  it  seem  to  have  had  no  refer- 
ence. It  was  known  in  New  England  before  the 
revolution;  and  one  account  of  its  appropriation 
in  .\merica.  as  a  national  air,  is  that  after  the 
battle  of  Lexington,  the  brigade  under  Lord  Percy 
marched  out  of  Boston  playing  it  in  derisive  al- 
lusion to  the  then  popular  nickname  of  the  New 
Englanders;  and  that  afterwards  the  New  Eng- 
landers,  saying  that  the  British  troops  had  been 
made  to  dance  to  I'd/iiw  DoodU,  adopted  the  air  as 
thev  had  adopted  the  nickname. 

\''aNKT(_>N,  a  city  of  South  Dakota.  Population 
in  !8iiO,  .S.95S.  See  Britannica,  Vol.  XXIV,  p.  728 
and  VI.  7.33. 

Y.\TES.  Edmi-xd  H.,  editor  and  proprietor  of  the 
"London  World,"  born  in  1831.  After  completing 
his  education,  he  obtained  an  appointment  in  the 
post  ofiice,  from  which  he  retired  in  1S72.  He  was 
"The  rianeur"  of  the  "Morning  Star,"  and  subse- 
quently dramatic  critic  to  the  "Daily  News,"  and 
London  correspondent  of  the  "New  Y'ork  Herald." 
He  has  also  held  various  editorships,  including 
"Temple  Bar,"  "Tinsley's  Magazine"  and  "Time. 
He  is  the  author  of  many  novels,  of  which  the 
most  popular,  perhaps,  are,  Broken  to  llaTness; 
Riimiing  the  Omnillet:  Kiesltig  the  Hod;  lihick  Sheep; 
and  Lfi'iid  tit  Laul,  and  has  given  to  the  world  his 
autobiography. 

YAZOO  CITY,  a  town  of  Mississippi,  on  the  Y'a- 
zoo  River.  It  has  a  large  trade  in  cotton  and 
planter's  supplies, and  cotton-seed  oil.  Population 
in  1890,5,247. 

YEDDO,  Bay  of,  an  inlet  of  the  North  Pacific, 
on  the  southeast  coast  of  the  island  of  Nipon,  Ja- 
pan. The  city  of  Yeddo  is  situated  at  its  north- 
western extremity.  The  depth  of  water,  nowhere 
great,  decreases  all  along  the  banks,  towards  the 
town,  which,  at  low  water,  cannot  be  approached 
within  a  mile,  even  by  a  boat.  Solid  batteries  of 
granite  have  been  erected  midway  between  the 
anchorage  and  the  shore. 

YELL(  »\V STONE  N.\TIONAL  PARK.  For  gen- 
eral and  elaborate  article  on  this  the  greatest  park 
of  the  world,  see  Britannica,  Vol.  XXIV,  pp.  736- 
738.  Also  see  Parks  OF  the  World  in  these  Re- 
visions and  Additions.  The  area  was  reported  in 
1891  at  33.12  square  miles.  The  resident  population 
as  reported  V)y  the  united  census  of  1890  was  467. 
The  park  may  now  (1891 )  be  reached  by  stage  from 
the  west  via  Beaver  Canon,  on  the  L'tah  North- 
ern Railway  'Union  Pacific),  about  100  miles  from 
the  Lower  fieyser  Basin.  From  Livingston,  on  the 
Northern  Pacific  Railroad,  a  branch  road  diverges 


50  miles  southward  to  Cinnabar,  at  the  northwest- 
ern entrance  to  the  Park,  six  miles  froiij  the  Mam- 
moth Mot  Springs. 

As  furnisliing  the  most  recent  accredited  addi- 
tional information  concerning  the  Vkllowstone 
National  Park,  the  following  paragraphs  are 
quoted  from  the  annual  report  made  to  Congress 
by  Hon.  J.  W.  Noble,  Secretary  of  the  Interior, 
under  date  of  1890: 

The  conditions  of  government  for  the  Y'ellow- 
stoiie  National  Park  are  anomalous.  By  the  act 
approved  .Alarch  1.  1872  (U.  S.  Revised  Statutes, 
sections  2474  and  2475),  it  is  provided  that — 

Such  public  park  slinll  lie  under  the  exclusive  control  of 
the  Secretnry  of  the  Interior,  whose  duty  it  slmll  he  as  soon 
fts  practictible  to  make  and  publish  such  regulations  as  he 
may  lieeni  necessary  or  projier  for  the  care  and  nianagemeut 
of  the  same.  Sucti  regulations  shall  provide  for  the  preser- 
vation from  injury  or  spoilation  of  all  timber,  mineral  de- 
posits, natural  curiosities  or  wonders  within  the  ]>ark,  and 
Iheir  retention  in  their  uaturul  condition. 

lie  shall  provide  against  the  wanton  destruction  of  fish 
and  game  found  within  the  iiark  and  against  their  capture 
or  destruction  for  the  jmrpose  of  merchandise  or  profit.  lie 
shall  also  cause  all  persons  trespassing  upon  the  same  to  be 
removed  tlierefrom.  and  geiierHliy  is  authorized  to  ftike  all 
such  measures  as  may  be  necessary  or  proper  to  fully  carry 
out  the  objects  and  puriioses  of  this  section. 

Under  this  statute  the  Secretary  appointed  a 
superintendent  of  the  park,  and  established  rules 
and  regulations  for  the  government  of  the  same, 
the  latest  edition  of  which  was  published  under 
date  of  January  1,  1888,  a  copy  of  which  is  at- 
tached. , 

Congress,  made  appropriations  for  the  payment 
of  the  superintendent  up  to  and  including  the 
year  1886,  but  in  the  appropriation  bill  for  the 
fiscal  year  ending  June  30,  1887,  approved  August 
4,  1886  (U.  S.  Statutes  at  Large,  Vol.  24,  p.  240), 
this  provision  was  omitted. 

An  act  of  Congress,  approved  March  3, 1883,  pro- 
vides that — 

The  Secretary  of  War,  upon  the  request  of  the  Secretary  of 
the  Interior,  is  hereby  authorized  and  directed  to  make  the 
necessary  detail  of  troops  to  prevent  trespassers  or  intruders 
from  entering  the  park  for  the  purjiose  of  destroying  the 
game  or  objects  of  curiosity  therein,  or  for  any  other  pur- 
pose prohibited  by  law,  and  to  remove  such  persons  from 
the  park  if  ffuind  therein. 

Hunting,  capluring,  injuring,  or  killing  any  bird  or  animal 
within  the  ^nirk  is  jirohibitcd."  The  outfits  of  persons  found 
hunting  or  m  possession  of  game  killed  in  the  park,  will  be 
subject  to  seizure  and  confiscation. 

The  legislature  of  AVyoming,  in  the  winter  of 
1884,  passed — 

An  act  to  render  operative  and  effectual  the  laws  of  the 
Territory  of  Wyoming  within  that  portion  of  the  Yellowstone 
National  Park  lying  within  said  territory,  and  to  protect  and 
preserve  the  timber,  game,  fish,  and  natural  oojects  and 
curiosities  of  the  park,  and  to  assist  in  preserving  the  rights 
of  the  United  States  therein. 

This  act,  which  was  approved  March  6,  1884, 
made  the  portion  of  the  park  lying  within  Wyom- 
ing Territory  a  part  of  Uintah  county;  provided 
for  voting  precincts  and  for  the  election  of  justices 
of  the  peace  and  constables;  extended  the  laws  of 
W^yoming  Territory  over  the  portion  of  the  park 
within  that  Territory,  and  provided  that  Ihe  rules 
and  regulations  of  the  Secretary  of  the  Interior 
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for  the  government  of  the  park  should  have  the 
same  force  in  the  park  as  the  laws  of  Wyoming 
Territory. 

Section  7  of  this  act  provided— 

That  it  shall  be  uulnwfiil  for  any  person,  whether  resident 
or  vi-sitor.  to  dctaee.  injure,  or  remove  any  part,  portion,  or 
particle  of  the  natural  curiosities  or  objects  of  Interest,  or 
auvthine  whatever  within  the  Yellowstone  National  Park, 
whether  tree,  rock,  stoue,  shrubbery,  earth,  geyser  forma- 
tion, grass,  or  anything  whatever,  except  that  it  may  be  per- 
mis-^ible  to  use  timber  or  any  other  thing  not  objects  of 
curiosltv  or  of  interest,  or  adding  to  the  scenic  attract;ous 
of  ■'aid  park,  for  the  necessary  purposes  of  fuel  or  house- 
building, or  auv  domestic,  useful,  or  necessary  purpose  not 
prohibited  by  the  laws  of  the  Lnited  States  or  the  rules  and 
regulations  of  the  .Secretary  of  the  Interior,  and  any  person 
soolTehding  shall  be  guilty  of  a  misdemeanor,  and  shall  on 
conviction  thereof  be  punished  by  a  fine  not  exceeding  ^100, 
or  by  imprisonment  iu  the  county  jail  not  exceeding  six 
mouths. 


lowstone  National  Park,  as  follows:  At  Mammoth 
Hot  Springs,  three  acres;  at  Norris  Geyser  Basin, 
one  acre  ;  at  Lower  Geyser  Basin,  two  acres ;  at  the 
Grand  Canon,  two  acres ;  at  Yellowstone  Lake,  one 
acre,  and  at  the  Thumb  (so  called)  of  the  Yellow- 
stone Lake,  or  on  Shoshone  Lake,  one  acre. 

The  Department  also  granted  permission  on  the 
5th  day  of  April,  1SS9.  subject  to  certain  condi- 
tions, to  the  Yellowstone  Park  Association  to  place 
a  naptlia  launch  on  the  Yellowstone  Lake,  the 
said  launch  to  conform  to  certain  specifications. 

February  14,  1889,  the  Secretary  of  the  Interior 
granted  permission  to  Ole  Anderson,  suliject  to  cer- 
tain conditions,  to  engage  in  the  business  within 
the  Park  of  placing  small  articles  in  the  waters  of 
the  hot  springs,  to  be  incrusted  with  the  deposit 
left  by  the  water,  and  of  selling  such  coated  arti- 
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On  the  L'l'd  day  of  March,  1KS9,  the  Yellowstone 
Park  Associatiim,  having  surrendered  all  rights 
which  it  had  acijuired  under  a  lease  which  had 
been  granted  on  the  ninth  day  of  March,  18,'?3,  to 
Carri)ll  T.  Iloliart  dnl.,  and  by  llie  said  lessees  as- 
signed to  the  Yellowstone  Park  Improvement 
(;om|)anv.  and  which  had  been  sold  under  a  decree 
of  the  I'lnited  Slates  court  for  the  Territory  of 
Wyoming,  anil  by  virtue  of  which  sale  the  Yellow- 
sliine  Park  Association  claimed  title;  and  also  all 
rights  under  a  lease  granted  on  the  2nth  ilay  of 
.lanuary,  1H,S4,  to  (ieorge  W.  Marshall  for  a  certain 
pii-ne  of  land  in  the  park,  and  which  had  been  as- 
signed to  the  Yellowstone  Park  Association;  and 
the  Yellowstone  Park  Association,  by  Charles  (iib- 
gofi,  its  iircsid'oil,  and  ("liarli-stiibson  iiidividunlly. 
having  (lelivi-red  up  the  li-asf  made  by  thr  di'parl- 
meiit  to  Charlf»  tiibMon,  March  'JO,  IHSrt,  forc4'rtain 
lauds  in  the  ptrk,  and  lb<>  said  lease  having  been 
declared  cancelled,  the  department,  on  the  'JOt  h 
.lay  of  March.  IKH!»,  grnnti-d  to  the  Yellowstone 
Park  Association   sIxleam-K  of  ground  in  the  Yel- 


cles  to  tourists,  the  privilege  being  personal  and 
non-assigniible.  On  the  same  date  the  Depart- 
ment granted  to  Mrs.  .lennie  Henderson  Dewing, 
postmaster  at  Mammoth  Hot  Springs,  the  privi- 
lege of  keeping  for  sale  ill  the  post-otlice  at  this 
place  photographic  views,  stationery,  etc.,  the 
privilege  to  continue  only  during  Mrs.  Dewing's 
term  of  ollice. 

OntheHd  of  April,  18.S(),  permission  by  the  De- 
partment was  granted  to  the  medical  otlicer  at- 
tached to  the  military  force  to  practice  medicine 
in  the  Park,  with  the  understanding  that  such  prac- 
tice shall  niil   contlict  with  any  iinny   regulations. 

Consiili-rnble  progress  had  beiMi  nnub-  under  the 
appropriation  of  the  last  tiscal  year  for  that  pur- 
pose in  rendering  the  roads  leaiiiiig  into  and  across 
the  Park  safe  and  comfortable.  The  hotel  and 
traveling  accommodations  seem  so  be  still  inade- 
i|unte  but  are  being  improvi-il,  ami  it  is  hoped  that 
by  another  season  tourists  can  make  the  circuit  of 
the  more  iiitere>-ling  wonders  of  the  Park  without 
being  subjei-ted  to  any  peculiar  hardships. 
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Tlu'  forests  of  the  park  iiro  iu'Oo>hnry  fur  prc- 
fterviii^  in  this  great  natural  roolo^ioal  garden  a 
remnant  of  our  Nortli  Anieriean  fauna,  partieu- 
larly  of  the  ruminants  of  the  Western  phiins  and 
inKtiniains.  now  lieing  so  rapidly  exterminated. 
The  inerease  of  the  di-ir,  antelope  and  elk  within 
the  last  few  years,  seem  to  be  liighly  prat- 
ifvinij.  and  the  reports  show  that  a  herd  of 
luilTalo  eontinue  to  find  safe  refuse  there. 
The  carnivora  have  multiplied  so  rapidly,  that 
Captain  Boutelle  thinks  some  means  should  be 
taken  to  repress  their  further  increase.  He  re- 
marks upon  the  increasing  tameness  of  the  ani- 
mals of  the  Tark  in  eonse<iuence  of  their  aiinoy- 
onoe  and  slaughter  being  prohibited. 

Mr.  Mi-Ponald,  I'omniissioner  of  Fish  and  Fish- 
eries, reports  that  he  has  already  largely  stocked 
many  of  the  streams  and  lakes  within  the  limits 
of  the  Park,  found  absolutely  void  of  tish.  He  has 
plaeed  b.OOO  eastern  brook  trout  in  the  main  Gard- 
ner River :  1,(XX)  Kainbow  trout  in'  the  C-ribbon ; 
l,0(t('  German  or  Von  Kehr  trout  in  the  Fire  Holes 
and  Nez  f'erces  forks  of  the  Madison;  and  1,000  of 
the  native  red  trout  in  the  east  fork  of  the  Gard- 
ner. He  has  also  transferrred  1,000  of  the  native 
uhitelish  to  Twin  Lakes,  and  l.OOt)  to  the  Yellow- 
stone Kiver  above  the  fall.  This  work  will  be  con- 
tinued. « 

Forest  tires  are  a  great  and  increasing  danger 
and  damage  to  the  Park,  and  Captain  Houlette's 
recommendation  for  an  appropriation  to  clean  up 
the  underbrush  and  fallen  timber  along  the  lines 
of  travel  deserves  attention.  There  also  seems  to 
to  be  a  pressing  necessity  for  having  the  boundar- 
ies of  the  Park  accurately  surveyed  and  marked 
out,  so  that  innocent  parties  may  not  unwarily 
trespass  over  the  same. 

YEN"IK.\LE  STRAIT,  sometimes  also  called 
Strait  of  Kertch,a  strait  which  connects  the  Sea  of 
AztiV  with  the  Black  Sea,  forming  a  sea-passage 
between  the  Crimea  on  the  west  and  the  Caucasus 
on  the  east.  It  is  over  twenty  miles  in  length, 
and  at  its  narrowest  is  less  tlian  two  miles,  and 
BO  shallow  and  interrupted  by  shoals,  that  cautious 
sailing  and  steering  are  necessary  even  for  small 
steamers. 

YEOMEN,  a  term  which  seems,  in  early  English 
history,  to  have  been  applied  to  a  common  menial 
servant,  but.  after  the  loth  century  came  to  denote 
a  class  of  freeholders,  forming  the  neit  grade  be- 
low gentlemen.  The  term  yeomen  is  sometimes 
constdered  identical  with  the  forty  shillings  free- 
holder, possessed  of  the  elective  franchise. 

YEOMANOFTHE  GCAKI).  a  veteran  company, 
consisting  of  a  hundred  old  soldiers  of  stately  pres- 
ence, employed  on  grand  occasions,  in  conjunction 
with  the  gentlenien-at-arms,  as  the  body-guard  of 
the  British  sovereign.  These  yeomen  were  consti- 
tuted a  corps  in  14.S.5,  i>y  King  Henry  VII,  and 
they  still  wear  the  costume  of  that  period. 

VOUEK,  S.\MfEL  S.,  member  of  Congress,  born  in 
Ohio,  in  IS4I.  He  received  a  common  school  and 
academic  education ;  enlisted  in  the  Union  Army 
as  a  private;  rose  to  the  rank  of  lieutenant  and 
served  till  the  end  of  the  war;  studied  medicine, 
and  practiced  his  profession  for  eighteen  years ; 
was  elected  mayor  of  lUufTton,  Ohio ;  was  elected 
judge  of  the  Probate  Court  of  .Vllen  county,  Ohio, 
and  served  from  1882  till  I.S.8H,  when  he  resigned; 
was  a    ihember  of  Congress  from  1887  to  1801. 

YOCilN,  a  follower  of  the  Yoga  system  of  Hindu 
philosophy,  but  in  popular  acceptation  a  term  gen- 
erally denoting  a  Hindu  ascetic  or  devotee,  a  man 
who  has  entered  the  fourth  stage  of  religious  life 
as  described  in  the  .Saslras.  A  large  class  of  such 
peroons  forms  a  division  of  the  votaries  of  Siva. 
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YONKEKS,  a  city  of  New  York, 
l.smi,  >i2,033.      See   Britannica,  \ol 
XVII,  p.  458, 

YORK,  a  city  of  Pennsvlvania.  Population  in 
18i»0,  '-UTilS.     See  Britannica,  Vol.  X X 1 V.  p.  752. 

YORK,  a  river  of  Virginia,  forineil  by  the  union 
of  the  i'amunkey  and  .Mattapony,  anil  (lowing 
southeast  to  the  Chesapeake  Bay,  nearly  i>pposite 
Cape  Charles.  It  is  forty  miles  long,  and  from  one 
to  three  miles  wide.  Yorktown,  on  the  right  bank, 
eleven  miles  from  its  moulh,  was  the  scene  of  Lord 
Cornwallis'  surrender,  Oct.  19,  1781. 

YOC.M.VNS,  EiiwAHu  Livingston,  editor  of  scien- 
tific publications,  born  in  Coeynians,  Albany 
county,  N.  Y.,  in  IS21,  died  in  New  York  City  in 
1887.  He  sufTered  from  an  afTeotion  of  the  eyes, 
that  adhered  to  him  through  life.  Still  he  studied 
medicine  at  thirty,  and  received  the  degree  of 
M.  D.  from  the  I'niversity  of  Vermont.  He  then 
began  to  lecture  upon  science,  and  for  seventeen 
years  gave  courses  of  lectures  in  connection  with 
the  lyceuin  system  in  many  towns  and  cities, 
awakening  deep  interest  in  scientific  subjects.  He 
popularized  the  doctrines  of  the  conservation  of 
energy  and  the  niiitiial  relation  of  the  natural 
forces.  In  1S72  Voumans  induced  Messrs.  Ai)[ileton 
&  Co.,  of  New  York,  to  start  the  "  Popular  Science 
Jlonthly,"  which,  under  his  editorshij),  attained 
deservedly  a  high  position  among  the  scientific 
periodicals  of  America.  He  also  planned  the  Inter- 
national Scicntijic  Sn-ies,  comprising  works  of  the 
ablest  European  and  American  autliorities.  He 
wrote  Clasxlj'iok  of  Chemiiitrii  (1851);  Ihmdiiook  of 
Ifouxi'liolil  .bV?VHCc  (1857) ;  Correlation  and  Con>ierva- 
tion  of  Forces  (1864) ;  Cnltiire  Demanded  hi/  Modern 
Life  (18B8),  and  several  other  scientific  works. 

YOUNG,  Ch^rlks  Ai'GrsTus,  astronomer,  born 
at  Hanover,  N.  H.,  in  1834.  He  graduated  at 
Dartmouth  College  in  1853,  and  in  185()  accepted 
the  chair  of  mathematics,  natural  philosophy,  and 
astronomy  in  Western  Reserve  College,  at  Hud- 
son, Ohio.  Thence  he  was,  in  1865,  called  to  Dart- 
mouth College  to  assume  the  same  chair.  In  1879 
he  removed  to  Princeton  College,  N.  J.,  to  take  the 
chair  of  astronomy.  He  was  a  member  of  the 
party  at  Denver,  Col.,  observing  the  eclipse  of  the 
sun,  .luly  29,  1878  ;  of  the  party  at  Burlington,  Iowa, 
observing  another  eclipse  of  the  siui,  Aug.  7,  1869; 
of  the  Coast  Survey  party  at  .Teres,  Spain,  observ- 
ing still  another  eclipse.  Dee.  22,  1870.  In  1874 
he  was  in  Prof.  Watson's  party  at  Peking,  China, 
to  observe  the  transit  of  Venus.  He  devised  an 
automatic  speetroscope,  which  has  been  generally 
adopted,  and  measured  the  sun's  rotation  by  the 
displacement  of  the  lines  of  the  spectrum.  Prof. 
Young  has  lectured  on  astronomy  in  various 
cities,  and  by  his  treatise  The  Sun  (1881),  and  his 
Manual  if  Astronomy  (1888),  he  has  popularized  as- 
tronomy, spectroscopy,  and  solar  physics.  He  holds 
high  rank  as  a  lecturer  and  scientific  writer. 

YOUNG  MEN'S  CHRISTIAN  ASSOCIATIONS. 
The  first  of  these  associations  was  organized  by 
George  Williams  in  London  in  1844.  The  first  in 
America  was  organized  in  Montreal  in  18.'')1.  The 
international  convention  held  at  Portland  in  1869 
decided  to  admit  to  active  membership  only  young 
men  who  are  nieniliers  of  evangelical  churches, 
others  of  good  moral  character  being  admitted  as 
associate  members.  In  1890  the  number  of  associ- 
ations in  the  world  was  4,107 ;  in  the  ITnited  States, 
1,259;  Canada,  82.  There  are  in  North  America 
212,676  members;  they  occupy  20.".  l)uildings  of 
their  own,  valued  at  .^8,362,910;  other  property, 
including  511  libraries  containing  422,1112  volumes, 
brings  the  net  value  up  to  .$10,400,000;  the  annual 
National,  State  and  local  expenditure,  including 
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the  salaries  of  1,095  general  secretaries  and  other 
paid  officials,  is  $1,817,231. 

YOUXGSTOWX,  a  citv  of  Ohio.  Population  in 
1890,  33,220.     See  Britannica.  Vol.  XXIV,  p.  757. 

YOUNG  WOMEN'S  CHRISTIAN  ASSOCIA- 
TIONS seek  to  promote  the  spiritual,  social,  men- 
tal and  physical  welfare  of  their  members  and 
others,  by  means  of  Bible  training  classes,  evan- 
gelical meetings,  personal  religious  work,  recep- 
tions and  socials  in  home-like  rooms,  musical  and 
literary  entertainments,  helpful  companionship; 
libraries  and  reading  rooms,  educational  and 
manual  training  classes;  training  in  gymnasia, 
health  talks,  and  holiday  excursions.  In  1S91  the 
number  of  assix;iations  was  as  follows :  In  Great 
Britain,  1,000;  on  the  continent  of  Europe,  20;  In- 
dia, 20:  Australia,  25 ;  America,  225;  other  places, 
including  China  and  Japan,  175;  total  in  the  world, 
1,500.  Membership  of  American  associations,  12,- 
000.  The  International  Association  was  formed  in 
1886.  An  International  Committee  of  twenty- 
seven  members  controls  the  work.  Up  to  1891 
thirteen  states  had  organized  State  Associations. 
Each  state  holds  conventions  annually.  The  Inter- 
national Convention  occurs  biennially.  The 
■'  Evangel,"  the  official  organ  of  the  associations.  Is 
published  monthly  at  Chicago.  The  second  Thurs- 
day of  October  is  observed  as  a  day  of  prayer  for 
young  women.  A  special  department  is  main- 
tained for  young  women  of  colleges. 


YPSILANTI,  a  town  of  Michigan  in  Washtenaw 
county.  It  has  a  fine  water-power,  large  paper, 
fiour,  and  woolen  mills,  a  brisk  trade,  and  is  the 
seat  of  the  State  Normal  School.  Population  in 
1890,6.128. 

Y'REKA,  a  village,  the  county-seat  of  Siskiyou 
county,  Cal.,  in  the  extreme  northern  part  of  the 
State.  It  was  once  famous  for  its  gold  mines,  but 
is  now  the  trade  centre  of  an  agricultural  and 
stock-raising  country.  It  is  on  the  line  of  the  Cali- 
fornia &  Oregon  Kailroad. 

YSTAD,  a  seaport  town  in  the  extreme  south  of 
Sweden  on  the  Baltic,  in  the  laen  of  Malmiihus 
about  thirty  miles  southeast  of  Malmo.  The  town 
has  a  handsome  market-place,  two  churches,  a 
town-house,  barracks,  etc.  There  is  a  good  harbor, 
and  a  brisk  trade  is  carried  on,  steamers  plying  to 
Stockholm.  Liibeck,  Kalmar,  Stettin,  Stralsund. 
and  Copenhagen  putting  in  here.  It  has  manufac- 
tures of  tobacco  and  snuff,  chickory,  soaj),  woolen 
cloths,  and  leatlier;  there  is  also  some  ship-build- 
ing.   Population  about  6.000. 

YUM.\.  a  town  in  Y'uma  County,  Ariz.,  on  the 
Colorado  River  near  the  boundary  line  of  Mexico, 
and  directly  opposite  Fort  Yuma  iu  California.  It 
is  an  important  trading  town,  on  tlie  line  of 
the  Soutliern  Pacific  Railroad,  250  miles  from 
Tucson,  and  is  fast  growing  in  population  and 
importance.  It  is  the  entrepot  of  a  large  river 
trade. 
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.  i  VRAN-B()LI,a  town  of  Asia  Minor,  in  Ana- 
•iit  l',H>  miles  northeast  of  Seiilari,  at  tho 
11  of  two  small  allliients  of  the  Cliati-su.     It 

.>  ir  handsome  niosiiues,  a  ohuroh.  lar^'e  baths 
.ii4  klians,  an.l  I'xtensive  suburbs.  It  has  a  con- 
>i*rable  trjide  in  saffron  (whence  its  name\  which 
isiultivateUexifiisivly  in  the  surrounding  country. 
Tiiiulation,  su|ipose<i  to  be  about  15,000. 

;.VIIKI.\(.iKN,  a  small  villajre  near  Freiburg,  in 
Bi  len.  in  the  Brfisgau,  formerly  a  province  of  Aus- 
ir  1.  but  aiinexeil  to  liaden  in  1S05.  It  is  historic- 
al r  noteworthy  for  the  ruined  castle  from  which 
th  Liukes  of  Z.ihringen  took  their  name,  the  an- 
ce  ors  of  the  reigning  House  of  Baden. 

AMOSC.  one  of  the  most  strongly  fortified 
toOisof  Russian  I'oland.in  the  government  of  Lub- 
lin forty-tive  miles  southeast  of  Lublin,  and  140 
«oi!heast  of  Warsaw,  surrounded  by  water  and  a 
ninsli.  There  is  a  large  and  beautiful  castle  op- 
p<i*e  the  former  university,  town  hall  and  arsenal 
fou  churches,  monasteries,  theatre,  etc.  There 
srabeer  and  porter  breweries.  Population  about 
0,00. 

AMOUSE  (Biibaltii  bracht/cerof).  a  species  of  ox 
or  liffalo,  found  in  the  tropical  parts  of  Western 
Afna.  It  is  the  Huth  Cow  of  .Sierra  Leone.  It 
dilTrs  from  the  buffalo  and  all  other  Bovidx  in 
sevcal  important  particulars,  especially  in  the 
verjarge  size  and  peculiar  fringing  of  the  ears 
and  n  the  total  want  of  dewlap.  The  forehead 
alsori  flatter  than  that  of  the  buffalo. 

.o^^»l^\""'-^'  *  ^J'y  "f  ^^h'-^-     Population    in 
189<A -.'1,009.      8ee     Britannica.    VoL    XXIV     n 
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Z^ID,  a  town  of  Arabia,  district  of  Yemen,  on 
the  ,ver  Zebid,  fifteen  miles  from  its  mouth,  115 
mila  southwest  of  Sanaa,  and  sixty  north  of 
Moc  .  The  town  is  of  great  antiijuity  and  is 
stroily  fortified,  being  surrounded  by  high  walls 
said  be  a  league  in  circuit,  flanked  with  numer- 
ous wers.  It  possesses  a  large  mosque,  with  an 
eleg  t  octagonal  tower.  Zebid  was  formerly  a 
plac  f  much  commercial  imporr:ince,  but  it  has 
decli  d  into  comparative  insignificance.  I'onula- 
tion,  XXI. 

ZEBEKtiEK,  D.t VII),  missionary  to  the  Amer- 
ican dians,  born  at  Zauchtenthal,  Moravia  in 
1721,  ?d  at  Goshen,  Ohio,  in  1808.  In  1740  he  e'mi- 
grat<  to  Georgia,  where  his  church  organized  a 
missi  among  the  Creeks.  In  1745  he  began  to 
prea<ftnd  labor  among  the  Delawares  at  Shamo- 
kin.  tl  soon  transferred  his  efforts  to  the  Iro.iuois 
at  • '"*daga,  X.  Y.  For  sixty-three  vears  he  lived 
in  th*<H>d?,  devoted  to  his  pious  calling,  in  which 
he  diteyed  great  zeal  and  fortitude.  The  .Six 
> at i.j  adopted  him,  made  him  a  Sachem,  and  en- 
trust(Jiim  with  their  records.  In  1772 he  founded 
S«cho«irunn  on  the  Tuscarawas,  in  Ohio,  which 
was  ak-wards  destroyed  by  the  Wvandots  on  the 
mstigion  .)f  the  British.  Zeisl)efger  spent  his 
last  yis  at  Goshen,  Ohio,  among  a  few  forlorn 
and  d»k<-n  Indians  to  whom  he  preached  indus- 
try aigobriety  in  vain.  He  wrote  a  Delaware 
■''J:':[':y,if'^~'^>jff!n"n-hook(mSr,  sermons  to 
<  AiMr(i8i3,.  and  Hnrmnny  of  the  Gonpeh  (1821) 
all  ml  IiHlaware  tongue.  His  Germnn  and  Oiwn- 
doga  Jf„:    7  vols.),    two  Oiiondiiga   Grammarn   a 


/W«i(ar?  (■;,,, (iimor  ,ind  Dictionary  are  preserved   in 
-vlSS.  in  Pliiladeli)hia. 

ZELAYA,  a  town  of  Mexico,  in  the  state  of 
(ninnajuato,  about  \20  miles  northeast  of  tho  town 
of  -Mexico,  on  the  right  band  of  the  Kio  (irande  de 
^antiago,  which  is  here  crossed  by  a  handsome 
bridge.  It  has  a  fane  cathedral,  of  mi.xed  archi- 
tecture, with  Corinthian  and  Ionia  columns  and 
numerous  other  churches  and  convents,  which  are 
ricli  in  works  of  art.  There  are  manufactories  of 
cotton  and  saddlery.  Horses  and  mules  are  bred 
toa  considerable  extent  in  the    vicinity.      Popula- 

ZENGG,  Senj,  or  Seijnia,  an  important  forti- 
fied seaport  town  of  Austria,  in  Military  Croatia 
on  the  Adriatic,  seventy-one  miles  southeast  of 
Irieste,  at  the  termination  of  the  Josephine  Koad 
Zengg  is  the  see  of  a  Koman  Catliolic  bi.shop  l,as  a 
cathedral,  an  upper  gymnasium,  a  seminary  for 
priests,  an  academy,  and  school  of  navigation  •  a 
small  harbor  (free),  somewhat  unsafe;  and  some 
trade  m  grain,  honey,  wax,  wine,  salt,  tobacco, 
wood,  fish,  and  cattle.     I'opulation,  5,000. 

ZEX.IAN.  a  thriving  town  of  Persia,  in  the  prov- 
ince of  Irak-Ajemi,  about  170   miles  northwest  of 
leheran,    and    seventy    miles    southwest    of    the 
Caspian  Sea,  on  the  table-land  of  Azerhijan,  at  the 
junction  of  the  roads  from  Jllamadan  and  Teheran 
to  Tabriz,  on  a  tributary  of  the  Kizil-Oiizen,  which 
Hows   into   the  Caspian.      It  is  surrounded  by  or- 
chards, has  old  walls,  a  palace,  a  mosque,  bazaars 
and  a  trade  in  carpets,  woolen  cloths,  arms,  lead' 
and  gunpowder.     Population  estimated  at  loOOo' 
ZK\  ST,  a  large  village  in  the  Netherlands,  prov- 
ince of  L  trecht,  surrounded  by  the   summer  resi- 
dences of  many  of  the  fir.st  families  of  Amsterdam. 
Ihe  industries  are  making  soap,  candles,  and  vine- 
gar,   brass   and    -/inc   founding,   etc.     On  a   rising 
ground,  and  surrounded   by  fine  old   trees,  stands 
the  Dutch  Keforiiied  Church,  built  in  11«0.    There 
IS  also  a  Koman  Catholic  Church.    In  174(1  a  society 
of  Moravian  Brethren  settled  at  Zeyst,  where  they 
have  built  a  separate  quarter,  consisting  of  public 
and   private   luiildings.  erected  along  the  sides  of 
two  large   grassy  squares,  called  the  Easter  Plain 
and   the   Wester.     Besides  the  church  there  is  an 
excellent   day   and   boarding-school,   which    is  re- 
sorted to  by  children  of  parents  belonging  to  vari- 
ous Protestant  communions.    The  unmarried  mem- 
bers live,  the    males  in    the   Broth(>rs'   House,  the 
females  in  the  Sisters'  House.     Another  building  is 
set  apart  for  widows.     There  are   also  family  resi- 
dences,  workshops,   and  warehouses.     Population 
6,440.  ' 

ZIERIKZEE,  an  old  and  important  town  in  the 
Netherlands,  province  of  Zeeland,  situiited  in  the 
southeast  of  the  Island  of  Schouw-en.  It  was  forti- 
fied before  the  beginning  of  the  11th  century,  and 
owed  Its  rise  and  prosperity  to  the  shipping  trade 
and  fishing.  A  grammar-school,  school  of  design, 
and  other  excellent  public  schools  are  maintained 
by  the  town.  The  principal  means  of  living  are 
trade  in  agricultural  produce,  shipping,  ship  build- 
ing fishing,  weaving  calicos,  beer-brewing,  drying 
madder,  sawing  wood,  grinding  corn,  etc.  Zierikzee 
suffered  severely  in  the  contests  between  Flander? 
and  Holland  for  the  possession  of  Zeeland. 
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iJIGZAG ;  in  architecture,  a  Uecurat  ion  character- 
istic of  the  Norman  style.  It  consists  of  one  or 
more  mouldings  running  in  zigzag  lines,  and  is 
used  with  threat  efifect.  The  zigzags  are  employed 
in  great  profusion,  and  are  sometimes  undercut  so 
as  to  be  detached  from  the  mouldings. 

ZI<iZ.\ti:  in  military  science,  a  trench  of  ap- 
proach against  a  fortress,  so  constructed  that  the 
line  of  trench  may  not  be  enfiladed  \>y  the  de- 
fenders 

ZILLEH,  a  town  in  Asiatic  Turkey,  in  the  pas- 
balic  of  Sivas,  about  thirty  miles  southwest  of 
Tokat.  It  is  built  on  a  height  with  a  small  flat 
conical  hill  in  the  center  of  the  town,  which  is  evi- 
dently the  mound  or  road,  of  which  another  portion 
is  still  seen  at  Thyana,  the  construction  of  which 
was  attributed  to  Semirarais.  Scarcely  any  remains 
of  antiquity  are  to  be  found  here;  an  ugly  fortress 
of  the  Middle  Ages  having  usurped  the  place  of 
its  beautiful  temple.  This  was  the  field  of  Julius 
Ca?sar's  battle  with  I'harnaces,  of  which  he  wrote 
"Veni,  vidi,  vici."  There  are  several  large  khans 
and  manufactures  of  coarse  cottons.  Its  annual 
fair  of  fifteen  or  twenty  days,  from  the  mitldle  of 
November,  is  often  frequented  by  40,000  to  -ot^OOO 
persons  from  the  commercial  towns  of  .\siatic 
Turkey.  There  are  about  2,000  lioiises,  the  popula- 
tion being  almost  entirely  Turkish. 

ZILI.EKTIIAL,  one  of  the  principal  valleys  in 
the  Tyrol,  traversed  by  the  Ziller.  It  is  about 
fifty  miles  long,  and  towards  the  south  and  south- 
west is  bounded  by  lofty  glaciers;  but  tcjwards  the 
north,  where  it  opens  into  the  valley  of  the  Inn,  it 
is  tolerably  fertile.  The  valley  is  much  visited  by 
artists,  chiefly  from  ^lunich. 

ZIUKNITZ,  or  ('zikknitz,  L.\ke.  a  small  lake 
of  Austria,  in  Carniola,  about  twenty  miles  south- 
west of  Laibach  and  thirty  miles  northeast  of 
Trieste,  situated  in  a  deep  valley  to  the  south  of 
Mount  .lavornik,  and  to  the  northeast  of  Mount 
Slivinza.  The  lake  is  about  five  miles  long  and  be- 
tween two  and  three  broad,  is  surrounded  with 
numerous  villages,  chapels  and  castles,  contains 
four  small  islands — on  the  largest  of  which  is  .built 
the  hamlet  of  Ottok — and  lias  no  surface  outlet.  It 
is  about  fifty-six  feet  deep  in  the  deepest  part.  It 
is  worthy  of  notice  only  on  account  of  the  very 
remarkable  phenomenon  of  the  occasional  disap- 
pearance of  its  waters  for  several  weeks,  and  even 
months,  during  which  the  bottom  is  often  covered 
with  luxuriant  herbage,  which  the  peasants  make 
itjto  hay.  The  waters,  liowi-vcr.  are  not  perfectly 
regular  in  their  (lisapi>earance.  The  phenomenon 
is  accounted  for  by  the  nature  of  the  bed  of  (lie 
lake.  It  Ih  comprised  of  limestone,  and  like  all  the 
Carniolaic  plateau,  is  full  of  deep  fissures  and 
caverns,  through  which  the  waters  disappear  at 
irregular  intervals,  returning  wlu'U  the  ruin  sets 
in.  .Some  of  these  openings  are  fifty  feet  deep. 
They  communicatf'  with  subterratiean  reservoirs, 
penetrating  the  interior  of  the  surrounding  moun- 
tains, through  which  the  waters  are  replenished  or 
drawn  off. 

ZoIM'S,  a  grnininarian,  Ixirn  at  Amphipolls. 
Tlo'  usual  Account  is  that  he  lived  in  llie  time  of 
I'liiletny  I'hiladeljihiis.  and  that  he  solicited,  but 
without  success,  the  patronage  of  that  monarch. 
Hi-  gained  notoriety  for  the  bitterness  with  whirli 
he  attacki'il  Homer,  whi-nce  he  was  suriian  e<l 
llowriiiiiiil'  1 ,  Homer's  Scourge.  His  iiami'  is  uncd 
proverbially  for  an  austere  and  malignant  critic, 
an  AriHtarcliiis  is  for  one  candid  and  inlelli^'eiit. 
All  his  works  art-  lo«i. 

Z<»l,.\.  IvMii  K.  a  Irfiii-li  author,  born  in  I'nils  in 
iH40.  He  was  eilur:ilcd  nt  Hie  l.ycce  SI.  l.oiil<  and 
began  life  at   Mi'?<srn.  Hachett'a  llii-  distiiig>;iHhed 


French  publishing  firm.  He  first  appeared  as  a 
novelist  in  /,<>■  Miisti-ref  dr  itarfdlle.  Therhe  Sa- 
quilt  further  exhibited  his  remarkable  power  of 
critical  analysis  of  human  nature.  V  Assovimoir, 
perhaps  his  most  popular  work,  has  gone  through 
fifty  additions.  He  is  the  author  of  Sana,  Pot 
Bijiiilh,  and  other  works.  As  a  critic.  Zola  has 
contributed  much  to  the  VoUaire  and  Fiaaro.  He 
is  a  writer  of  remarkable  power  and  industry.  His 
novel  J.'i  Tii-n-  has  been  prohibited  in  .Vustria  and 
England  on  account  of  its  alleged  indecency.  M. 
Zola  was  appointed  a  Knight  of  the  Legion  of 
Honor  in  l^sSS.  The  publication  of  La  BHe  Hu- 
maiif  in  1880  raised  great  discussion. 

ZONUKID-E,  a  family  of  saurian  reptiles,  having 
the  head  covered  with  "regular  polygonal  shields, 
the  body  and  tail  with  large  scales;  the  sides  fur- 
nished with  a  longitudinal  fold  of  skin,  covered 
with  small  scales;  the  tongue  flat,  nicked  at  -he 
tie,  the  eyes  with  two  valvular  lids.  The  species 
are  numerous  and  natives  of  Africa. 

ZSCHOPPAU,  a  town  of  Saxony,  in  the  circb  of 
Zwickau,  about  twenty-six  miles  east  of  the  ti\m 
of  that  name,  on  the  river  Zschoppau.  It  be  a 
castle  and  two  churches  ;  manufactories  of  hos  -ry, 
cloth,  lace,  etc.;  weaving  and  wool-spinning  esab- 
lishments;  dyeworks  and  bleach-fields.  Pojila- 
tion.  7,<500. 

ZULl'LAND.  For  general  article  on  the  Bitish 
Protectorate  in  Africa,  see  Britannica,  Vol.  XJIV, 
pp.  827-29.  As  now  constituted  it  extends  do-n  to 
the  Indian  Ocean,  and  includes  St.  I  ucia  Ba;  It 
comprises  the  territory  formerly  known  a  the 
Zulu  Reserve,  and  almost  twi>-thirds  of  the  -^rri- 
tory  restored  to  Cetewayo  in  1883.  It  was  fonally 
declared  British  territory  in  ^^lay.  1887. 

Area,  8,;k»0  .s(|uare  miles,  including  the  neijibor- 
ing  Tongaland,  14.220  square  miles  ;  estimate  pop- 
ulation (1880),  lo'y,2iil  black  and  527  white;  i:;lud- 
ing  Tongaland,  180,0(X». 

The  territory  is  administered  through  a  r«ident 
conmiissioner  residing  at  Kshowe.  under  theuper- 
vision  of  the  governor  of  Natal,  but  native  Iw  ex- 
ists as  lietween  natives.  Tliere  are  six  nuiglerial 
districts.  10  mission  stations,  14  schools,  wh  744 
pupils  on  the  roll. 

-A.  hut  lax  of  14.<.  per  annum  is  levied  on  le  na- 
tives. Agriculture  and  cattle-raising  are  rgely 
carried  on,  oxen  and  maize  being  exported  r  cot- 
ton goods  aiid  hardware.  A  telegraph  lit  Joins 
Eshowe  to  Natal,  and  there  is  a  daily  post. There 
is  a  main  road  through  the  lerrilorv,  with  ranch 
roads.  Heveiiue  i  18.S8,.  i:S8,541,  ("1889),  .1,941  ; 
•  xpendilure     l.Ssii),  f34.li.');i.  ( 1NS>I),  <:;W,7(«\ 

ZrUl'M.X.  a  town  of  Ecuador,  .South  .Arnica,  in 
the  deparlmejit  of  Assiiay,  on  the  west  slojof  the 
Andes,  about  thirty  miles  from  the  west  col,  and 
ninety  south  of  (iuayaiiuil.  It  is  siluali  in  a 
mining  district,  its  giild  and  silver  mineiiaving 
rendered  it  formerly  very  populous,  bulls  ira- 
declined.     i'opulatii  about 


an  old  town  of  Una.  gov- 

Ihe   Tikrilch.a  tril  ary  of 

soul  of  the 


portance  has  greativ 
rt,0<)0. 

ZVENKiOHODKA. 
eminent  of  Kiev,  on 
the   Bug,   almul    ninety-eight    miles 
town  of  Kiev.     I'lipulalion,  10,010. 

ZViiKNIK,  an  old  town  of  European  'Ikev,  in 
Ihe  province  oi  Mosnia,  on  a  narrow  stri if  land 
on  tlie  left  bank  of  the  Hriiui,  about  sif  mile* 
nortlii-ast  of  Bosnia-Si-rai.  The  town  i(. rongly 
fortilii'd.  ^lallllillg  on  the  (ace  of  a  sleep  I,  at  the 
suniniil  of  which  is  a  strong  fortress  conanding 
the  viilli-y  of  ihi'  Hrina  It  has  Severn  io»i|ueH, 
(iri'i'k  Hiul  Kiinian  Cnlholic  churches,  b  mines, 
ami  II  <-on>.iderable  trade  in  (iml>t>r.  i>ulalion 
about   12,(HM.I. 
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